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No. 1.

—

Reports on the Results of Dredging under the Supervision

of Alexandek Agassiz, in the Ckdf of Mexico, 1877-78, by tlie

United States Coast Survey Steamer "Blake," Lieut.-Commander

C. D. Sigsbee, U. S. N"., Commanding, and in tlw, Caribbean Sea,

1878-79, by the JJ. S. C. S. S. "Blake," Commander J. R. Bart-

lett, U. S. N., Commanding.

(Published by permission of Carlile P. Patterson, Supt. U. S. Coast and

Geodetic Survey).

XIV.

Description sommaire des Especes nouvelles d'Asteries, par Edmond

Perrier, Professeur au Jardin des Plantes de Paris.

Nota. — Dans toutes les descriptions, R designe la distance du centre de la bouche a rextreniite

d'un bras ; r, la distance du centre de la bouche au somiuet de l'angle ou de l'arc interbranchial

;

d, la distance entre les pointes des deux bras consecutifs.

GENRE ASTERIAS (Linne).

Asterias contorta (Ed. Perkier).

Espece voisine d'aspect de VAsterias glacialis des cotes de France. Elle pos-

sede comrae elle cinq bras de longueur nioyenne, presentant chacun one rangee

dorsale mediane de piquants assez longs et pointus, deux rangees laterales, l'une

a droite, l'autre a gauche de piquants semblables limitant la face dorsale des bras

et sur la face ventrale, a peu de distance des piquants qui bordent la gout tie re

ainbulacraire, une double rangee moins reguliere de piquants on peu plus petite;

comme chez \Asterias glacialis tous les piquants sont eutoures d'un boorrelet

portant un nombre considerable de pedicellaires croises tandis que de grands

pcdicellaires droits, isoles, sont dissemines entre eux. Mais les piquants qui

bordent la gouttiere ainbulacraire sont sur deux rangees, au lieu d'etre sur une

seule, comme chez VAsterias glacialis. De plus entre les piquants aoibulacrairea

et la double rangee de piquants ventraux, on voit chez VAsterias contorta une

serie longitudinale de gros tentacules isoles, tandis que dans Wisterias glacialis.

on trouve a la place uue serie de bouquets de tentacules comme sur la hoe

dorsale.

Asterias fascicularis (nov. sp.).

Cinq bras, assez allonges, legerement renfles a la base. R = 57 mm., r =
9 mm., 11 > 6 r. Sillon ambulaeraire assez large borde par une double rangee
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de piquants assez allonges, obtus, contigus les uns aux autres
;
piquank ie la

seconde rangee exactemeut superposes a ceux de la premiere et se renversant

assez souvent sur la face ventrale des bras, tandis que les piquauts internes se

rabattent sur la gouttiere ambulacraire. Du sonunet de chacun des angles

buccaux partent des piquants semblables qui se rabattent sur la bouche.

A tres peu de distance des sillons ambulacraires viennent successivement deux

raugees de piquauts isoles un peu plus gros que les piquants de la seconde

rangee; entre deux piquauts consecutifs de la seconde rangee, on trouve en gene-

ral intercale un assez gros pedicellaire croise. Ces deux rangees de piquants

peuveut etre considerees comme appartenaut a la face ventrale. La charpente

dorsale des bras est formee par environ sept rangees d'ossicules alternes, lais-

saut entre eux des espaces raembraneux dont le diametre est moins grand que

le leur et dans lesqucls on apercoit gene ralernent deux tentacules ; sur les bords

de chacun de ces espaces membraneux se trouvent deux ou trois pedicellaires

croises isoles. Les ossicules qui occupent la ligue mediane des bras portent en

general de trois ou quatre piquants courts, mousses, disposes en arc transversal

;

les autres ossicules portent un ou deux piquants semblables sur leur partie

mediane et quclquefois aussi pres de leur extremite, de sorte qu'ou trouve des

piquauts non seulement dans rintervalle des huit rangees d'aires membraneuses,

mais aussi sur les trabecules transverses qui separent les uns des autres les aires

d'une meme rangee. Ces piquants courts et obtus tous semblables entre eux for-

ment ainsi un grand nombre de rangees irregulieres.

Les piquants du disque qui est petit et auquel les bras s'attachent en se retrc-

cissant sont semblables a ceux des bras, on apercoit entre eux un petit nombre

de grands pedicellaires droits a branches courbes et ne se touchent que par leur

extremite. Ces pedicellaires de forme ovalaire sont tres caracteristiques ; leur

piece basilaire est moins larges que les deux branches de la pince.

La plaque madreporique est petite, arrondic, marquee de larges sillons rayou-

nants, elle est placee a Tangle des deux bras.

Asterias linearis (nov. sp.).

Cinq bras, etroits, anguleux. Un scul rang de piquants ambulacraires droits,

aussi large au sommet qu'a la base, serres.— Face ventrale tres-etroite armee

de piquants obtus, formant trois rangees irregulieres a la base des bras—
piquants de la rangee externe formanl la carene laterals. Face dorsale des bras

formee par trois rangers de plaques, dont chacunc porte un long piquant

piquants torment done trois rangees dont one mediane et dcuxlaterales, formant le

bord mime da bras. Cliaque piquant est entoure a sa base de plusieurs cereles

de pi'direllaires eroisea.

Knt re la rangee latlrale et la rangie ventrale de piquants les tubes tentacu-

laires sont grot et isoles: ils sont petite et disposes par groupee entre la ra

latt'nile et la rangee ineiliane de
|

licjuiuit s.

11 existe sur le diaque quelqoee pe^dioellairea droits, 6para, de forme aUongee.

K = .')() miii., /• = 5 mm., H = 10 r, d = S mm.
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Asterias angulosa (nov. sp.).

Cinq bras, allonges, relativement greles et pointus, sur un echantillon desseche

R = 43 mm., r= 6 mm., R = 7 r. Largeur des bras a la base (uon compris lis

epines) = 7 mil. Sillon ambulacraire large ; face ventrale tres etroite ; faces late-

rales presque verticalcs; arete mediane dorsale tres marquee; de ces dispositions

resulte pour les bras une section peutagonale tres-nettemeut accusee.

Plaques interambulaeraires portant chacune deux piquants greles, allonges pres-

que cyliudriques dont l'ensemble forme une double rangee parfaitement reguliere

;

dans chaque rangee les piquants a cause de leur minceur paraisscut cependaut

pen serres ; les piquants portent, en general, un pedicellaire droit de forme allon-

gee ; ceux qui correspondent aux piquants internes s'insereiit dans le sillon

ambulacraire. Les plaques ventrales sont plus longues que larges ; elles portent

chacune deux longs piquants pointus, inseres sur une ligue tres oblique par rap-

port a l'axe des bras ; les piquants forment encore une double rangee reguliere

separee de la rangee de piquants interambulaeraires par une bande tres etroite

dans laquelle, avec quelques piquants isoles et plus courts que leurs voisins, se

trouve une rangee de pedicellaires droits de meme forme que ceux du sillon

ambulacraire. II existe, en general, un de ces pedicellaires a la base de chaque

couple de piquants. Le piquant externe est entoure du cote exterue d'uue demi

couronne de pedicellaires croises ; on trouve aussi quelquefois dans son voisiuage

un ou deux pedicellaires droits. Les plaques laterales presque verticales sont

tres elargies de la base au sommet ; elles s'imbriquent par leur partie elargie de

la base au sommet du bras. Cette partie elargie porte toujours uu piquant isole,

long, grele et pointu, entoure a sa base d'une couronne de pedicellaires croises.

L'espace libre entre les bases retrecies de ces plaques est occupe par une aire

porifere ne contenant qu'un petit nombre (un a trois) de tubes tentaculaires. Le

squelette dorsal est forme par des bandes presque paralleles de deux ou trois plaques

calcaires aplaties et imbriquees unissant chaque plaque laterale a une plaque cor-

respondante de l'aretc dorsale : d'oii d suit que les plaques de l'arete dorsale, les

bandes costiformes qui en partent les plaques laterales et meme les plaques ven-

trales sont en meme nombre. Ces bandes costiformes sont separees par des

espaces vides de meme largeur qu'ellcs allonges transversalement et oil ne parait

avoir existe, qu'un tres petit nombre de tubes tentaculaires (probablement un a

chaque cxtrcmite). Les bandes costiformes sont iiiermcs, sauf quelques unes de

la region moyenne des bras qui portent chacune en leur milieu un pel it piquant

pointu, entoure a sa base d'un ecrele de pnlieellaires croises. Dans ce cas la

region moyenne de la bande s'elargit de maniere a venir au contact des bandes

voisines et a couper en deux l'aire porilere. Toutes les plaques formant 1'arSte

niidiane dorsale portent un piquant long et pointu entoure ii sa base de pedicel-

laires croises. Chaque bras presente done en tout trois rangees de piquants

;

une dorsale el iiu'diane et deux lati'rales
;
plus quelquefois le rudiment d'une rangee

intercalcaire a la base des bras, Irs bandes costiformes s'^largissenl de manierea

former autour du disque un ecrele calcaire tvlie par cinq rayons correspondanl au
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milieu des bras aux plaques entouraut l'anus. La plaque madreporique petite et

peu sillounee est avec ce cercle osseux sur le disque, ou ne voit qu'un petit

nouibre de piquants extreinites de pedicellaires droits.

Asterias gracilis (nov. sp.).

Six bras, assez allonges, greles, pointus, inegaux ; trois d'entre eux situes d'un

meme cote, plus grauds que les trois autres (sur les quatre echantillons que j'ai

pu examiner). Sur l'echantillou dans l'alcool R = 15 mm., r = 3 mm., It = 5 r.

R
11 etant mesure sur le plus grand bras le rapport — est un peu plus grand chez

l'individu desseche. Piquants ambulacraires disposes sur deux raugs, egaux entre

eux. Au devant de cette double rangee on aper9oit une rangee de petits pedi-

cellaires droits, emergeaut du fond de la gouttiere ambulacraire. En debors des

piquants interambulacraires, sur les faces laterales, on apercoit une double rangee

de piquants aplatis, a bords paralleles ou legerement elargis au sommet, brusque-

ment tronques, finemeut stries, divergents, plus longs et plus larges que les

piquants interambulacraires auxquels ils font immediatemeut suite. Ces piquants

sont entoures en dehors d'un demi cercle de pedicellaires croises. Un assez grand

nombre de ces pedicellaires se voient dans l'espace qui separent ces piquants des

premiers piquants dorsaux. Ceux-ci sont beaucoup plus courts presque cylin-

driques, fincment stries et legerement epineux au sommet. Ils sont nombreux et

disposes sans ordre sur les ossicules qui limitent les aires poriferes ; mais cclles-ci

sont disposees au contraire fort regulieremeut ; elles constit uent six rangees lon-

gitudinales alterues, dans cbacune desquclles les aires sont separees par des ossi-

cules transversaux couverts de piquants et de pedicellaires, leurs tetes elargies

constituent les baudes solides de separation entre les rangees d'aires poriferes.

Celles-ci ont un diamctre plus grand que la largeur des ossicules qui les separent,

entre les piquants qui naissent des parties solides des bras on voit un assez grand

nombre de pedicellaires croises qui ne se disposent pas nettement en cercle autour

de leur base, sur la base des bras et sur le disque, ou les aires poriferes cessent de

presenter un ordre determine etou les piquants sont plus nombreux; ii ces pedicel-

laires croises s'ajoutcnt des pedicellaires droits, rclativemcut grands, une fois et

demie plus longs que larges, et dont les deux branches laissent entre elles, a leur

insertion sur la piece basilairc, un ecartement tres sensible.

Nur aucun des quatre echautillons que j'ai ccpendant examines avee soin,

jc n'ai pu distingner de plaque madreporique ; trois des Ecbantillons de Band

Key (Floride), a 120 et 12'J brasses de prufoudeur, Tautre de Tciiuessee Keel'

I Blonde), B 171 brasses.
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GENRE ZOROASTER (Wtville Thomson).

Zoroaster Sigsbeei (nov. sp.).

Cinq bras; ambulacres quadriseries a la base des bras, biseries dans le dernier

tiers de leur longueur, a ventouse tres-petite, beaucoup moins large que le tube

ambulacraire quand celui-ci est contracte. Tubes anibulacraires tres serres les

uns contre les autres
;
gouttiere ambulacraire etroite a bords echancres au devant

de cbaque tube ambulacraire. Cliacun des tubes se trouve ainsi place dans une

sorte de loge semi-circulaire dont les bords saillants le separent de ses voisins ; ces

parties saillantes sont armees chacune d'un piquant comprime, courbe, assez sem-

blable aux piquants qui occupent la meme position chez les Astropecten. Sur le

dos de ce piquant se trouve, en general, un pedicellaire droit ; sur le bord de la

gouttiere les pedicellaires semblent done alterner avec les tubes ambulacraires.

Toute la face ventrale est uniformement recouverte de petits piquants tres serres

couches sur la surface du corps et diriges vers l'interieur des bras. Panni eux

se trouve quelques piquants isoles, plus grands, assez regulierement espaces, cor-

respondant a peu pres aux piquants de la gouttiere ambulacraire. De cliaque

angle interbrachial 3 ou 4 piquants aigus se projettent au-dessus de l'orifice buc-

cal. La face dorsale des bras et le disque sont depourvus de piquants. La
partie superieure des bras est formee de cinq rangees regulieres de plaques

c;ilcaires legerement bombees, tres serrees laissant entre elles des sillons longitu-

dinaux un peu enfonces, occupes par les apophyses laterales des plaques, qui

circonscrivent des orifices par oil faisaient probablement saillie cliez l'animal vivant

des tubes tentaculaires. Le disque est forme d'une plaque centrale autour de laquelle

se disposent :
1° un cercle de cinq plaques interbrachiales. 2° un second cercle de

cinq plaques correspondant aux bras et separees les unes des autres par les pre-

mieres qui font sailbe entre elles. 3° un cercle de dix plaques situees deux par

deux dans 1'intervalle des bras, plus petits que les precedents. 4° un cercle de

quinze plaques disposees trois par trois a la base des bras et dont la mediane,

plus grande, separe les unes des autres les cinq couples de plaques dn cercle pre-

cedent auxquclles sont contigus les deux autres plaques. Le disque se trouve

done forme de 36 plaques toutes convexes, bien nettement separees les unes dea

autres et circonscrivant des pores isoles par cliacun desquels fait saillie un tube

tentaculaire. Quelques petits pedicellaires droits sont dissemines en ces plaques.

La plaque madreporique convexc, arrondie est situee entre le premier cercle de

cinq plaques ct le cercle des dix plaques interbrachiales.

II existeun anus bicn visible entre la plaque centrale et les plaques du premier

cercle, vis-a-vis de Puu des angles interbrachiaux, contigu a, celui oil sc trouve la

plaque madreporique.

Bras etroits, greles, allonges. R = 49 mm., r = 7 mm., R = 7 r, </= G mm.
Nota -. pas de pedicellaires croises.
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Zoroaster Ackleyi (now sp.).

Cctte espece est bien nettement distincte du Zoroaster Sigsbeei, comme aussi

du Zoroaster fulgenx. Son aspect rappelle beaucoup plus l'aspeet d'uu Ophidi-

asis on meme celui d'un Chtetaster, surtout lorsqu'on examine la face inferieure

des bras.

Les bras sont beaucoup plus allonges et le disque proportionnellement plus

petit que celui du Zoroaster Sigsbeei.

\\= 1 10 mm., r = 9 mm., B. = 12.2 r, d = 9 mm. a la base.

Les bras ne dimiuuent pas graduellement d'epaisseur de la base au sommet

comme chez le Zoroaster Sigsbeei. lis conservent a peu pres sensiblemcnt le

meme diametre jusque vers le premier tiers de leur longueur, ou meme se ren-

flent legerement dans cette region, puis dimiuuent peu a peu sans cependant

devenir aussi effiles que ceux du Z. Sigsbeei.

Leur squelette est aussi beaucoup moins compact, il est forme d'un beaucoup

plus grand nombre d'ossicules plus petits ; on compte jusqu'a 17 rangees longi-

tudinales de ces ossicules tandis qu'il n'en existe que neuf dans l'autre espece. 11

en resulte que les bras sont beaucoup plus faciles a deformer et sont courbes en sens

divers chez les individus conserves dans l'alcool, au lieu de presenter la rigidite*

rt la net tele de forme si frappantes chez les Zoroaster Sigsbeei el fnlgens. Les

ossicules du disque ne se renflent pas comme chez la premiere de ces especes de

maniere a faire une forte saillie au-dessus des bras et a en separer nettement le

disque. Les plaques des bras et du disque sont uniformemcut couvertes de

piquants articules tres-petits et dans leurs intervalles se trouvent des p&beellaires

droits. Sur la face ventrale les piquauts deviennent beaucoup j)lus allonges, plus

pointua et chaque plaque en porte a son centre un certain nombre qui sont plus

grands ct plus forts que ceux qui sont situes sur ses bords; l'ensemble de ces

piquants forme a la face ventrale un revetement assez semblable a celui qu'on ob-

serve chez les LuiJia. La ressemblaucc est encore augmentee parce que chacune

des plaques adambulacraires, au heu de porter un seul piquant marginal droit,

comme chez les Asterias, porte une rangee de piquants dont la directioii est per-

pendiculaire a celle de la gouttiere ambulacraire qui B'avance jusqu'a cette gout-

tiere el sont comprint et recourbes en lame de sabre, exactemenl comme ches

idia. Parmi ces piquauts se trouvent en assez grand nombre do pedicel-

lairea droits.

Les tubes ambulacraires sont disposes sur qnatre rangees a la base des bras;

main il Qnissenl par n'fitre plus que sur deux rangees a lYxtivmite ; us

remarquables, comme chez les Zoroaster Sigsbeei, par la petitesse de leur ventouse

terminale; c'esl encore un caractere qui rapproche ces Binguliers animaui do

pectinida et aotamment de LuiJia.

I. a plaque niadi'epnrique est petite it lariretnent sillunnee. La boucfae est

petite; les tugles buccaui presque contigus et armes de piquants assez forts.
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GENRE PEDICELLASTER (Sars).

Pedicellaster Pourtalesi (Edm. Per.).

Cinq bras, greles, allonges, presque cylindriqucs, obtus au sommet.

11 = 21 mm., r = 4 mm., R, > 5 r.

Le diametre des bras pres de leur base est d'environ 3 mm.

Les tubes ambulacraires sont disposes sur deux rangs seulement et termines

par une ventouse bien conformee.

La gouttiere ambulacraire occupe presque toute la face ventrale des bras.

Les plaques adambulacraires sont assez larges et portent chacune deux ou trois

piquants coniques, greles, assez longs, places en rangee transversale. La face

dorsale est constitute par un reseau'd'ossicules qui forment seulement trois rangees

reguliercs, une qui occupent la ligne mediane dorsale, et deux lateralcs. Ces

trois rangees sont reliees entre elles par des ossicules irregulierement disposes,

tous ces ossicules portent un petit piquant ; dans les intervalles des piquants se

trouvent des pedicellaires croises isoles et parfaitement caracterises.

L'anus, tres visible, est subcentral ; la plaque madreporique, petite, difficile a

distinguer, marquee de larges sillons rayonnants est situee tout au bord du disque

dans l'intervalle de deux bras. Les bras sont a, leur base d'une fragilite extreme.

Les pieces dentaires sont formees par les plaques ambulacraires et portent chacune

deux piquants diriges vers la bouche.

GENRE ECHINASTER (Muller & Troschel).

Echinaster modestus (Ed. P.).

Cinq bras : R. = 36 mm., r = 6 mm., R, = 6 r.

Ses bras deviennent proportionnellement plus gros et plus courts chez les petits

echantillons. Plaques adambulacraires portant chacune dans la gouttiere ambu-

lacraire, un piquant gros, court, cylindrique, obtus, renforce interieurement d'un

piquant aussi gros mais un peu plus court et quelquefois d'un certain nombre de

piquants plus petits, places transvcrsalement sur la plaque les una derriere les

autres. Vicnt ensuite une rangee assez rcguliere de piquants qui s'arretent p.'iu; -

ralement vers le milieu de la longueur des bras; puis d'un bord a l'autre des lira'-.

neuf rangees assez regulieres de petits piqunnts entre lesquelles se trouvent ]mr-

fois dissemines d'autrcs piquants irregulierement disposes— ossicules du Bqnelette

formant un rescau irr^gulier, a larges mailles sur les noeuds duquel sont pla<

piquants. Dans les mailles du rescau se trouvent trois ou quatre tubes tentacu-

laires. Les teguments sont 6pais; la plaque madreporique est petite, saillante,

arrondie, marquee de sillons rayonnants assez tins. L'anus est bien visible nivs

du centre du disque et cntoure" de petits piquants.
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GENRE CRIBRELLA.

Cribrella antillarum (Ed. P.).

Cinq bras, allonges, pointus, flexiblcs dans tous les sens a l'etat vivant et se

contournant de toute facons dans l'animal dessecbe ou conserve dans l'alcool.

R = 42 mm., r = 7 mm., R = 6r.

riaqnes adambulacraires petites, mais bien distinctes, rectangulaires et allon-

gees perpendiculairement au sillon ambulacraire, couvertes de petits piquants

assez poiiitus mais peu saillants et serres de maniere a former une sorte de granu-»

lation, ces piquants deviennent brusquement plus grands au voisiuage du sillon

ambulacraire et torment deux ou trois rangees irreguberes de piquants serres a

cliacuue desquelles cbaque plaque fournit deux ou trois piquants, deux ou trois de

ces piquants occupent le bord libre de la plaque et forment l'armature ambula-

craire proprement dite. La face ventrale est formee par des rangees de petites

plaques rectangulaires qui deviennent de moins en moins regulieres a mesure que

Ton s'eloigne de la gouttiere ambulacraire. Lcs plaques de la premiere ranger

correspondent exactement aux plaques ambulacraires et les plaques des rangees

suivantes correspondent aussi a peu pres a celles des rangees adjacentes, et par

consequent a celles des rangees adambulacraires. On peu compter cinq de ces ran-

gees a la base des bras, mais elles se reduisent rapidement a trois. Toutes les

plaques qui lcs composent sont couvertes d'une granulation serree et formee de

piquants un peu plus petits et moins pointus que ceux des plaques adambula-

craires. Les pieces dentaircs ne sont pas saillantes; elles sont petites et borders

chacuncs a Tangle buccal de trois ou quatre piquants un peu plus gros que leu is

voisins, cvlindriques et arrondis au sommet ; leur surface porte quelques piquants

de forme ordinaire.

La surface dorsalc est. formee d'un reseau serre d'ossicules fmement granuleux,

reseat) semblablc a celui qui forme la face dorsale des autres Cribrellc*. Les

mail les de ce reseau out un diametre un peu plus petit que celui des ossiculcs

et offrent chacune un pore. L'anus est subcentral, rutuurc de piquants un pen

plus grands que leur voisins. La plaque madrrporiquc est grande, situec au

milieu de la distance qui Bepare le centre du disque du sommet de Tangle inter-

brachial correspondant, elle est couvertc de granules semblables a ceux des ossi-

culcs dorsaux et distincte seulement, en consequence, par la disposition un pen

Bpeciale de ses grannies et par la saillie qu'elle fait but le disque.

Cribrella sex-radiata (Ed. P.).

Cette espece, roisine de la prececlente par les caracteres de sa fare ventrale. en

diftere ties nettemenl par lcs proportions de ses bras plus courts et phis obtus el

surtoiit par leur aombn de >-i\. tuut-a-fait except ininirl eluv, les Crihrrllrs. Kile

jouil aus>i ilc la faculte* de reproduction par division en deux moitie's que la pre'

sentent |iliisicurs dtteriaaV bras nombreux, diverses JAnckia el quelques diterina.
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Des trois echantillons que j'ai sous les yeux, un scul, en effct, possede six bras

egaux. Chez les autres, trois bras sout a peu pros de meme taille et trois consi-

derablement plus petits, sout evidemment de nouvelle formation et destines a rem-

placer ceux qu'ont d(i precedemment se detacher. La repetition de cc meme

phenomcne, dans les memes conditions, chez deux exemplaires sur trois indique

bien qu'il ne doit pas etre accidentel. Voici la description de Pindividu le plus

complet qui est aussi le plus grand.

Six bras, relativement courts et obtus : R = 18 mm., r = 4 mm., R = 4.5 r.

Plaques adambulacraires rectangulaires, allongees perpendiculairement au sillon

ambulacraire, couvertes de granules serrees obtus, qui grandissent brusquement

sur le bord Hbre de la plaque de maniere a former deux rangees de petits piquants

obtus ; a la plus externe de ces deux rangees chaque plaque fournit trois piquants,

et deux seulement a la plus interne qui est tout-a-fait sur le bord de la gouttiere

ambulacraire. La face ventrale est formee de rangees reguliercs de plaques rec-

tangulaires au nombre de trois a la base des bras, de deux a partir du milieu de la

longueur, la rangee intermediaire disparait graduellement.

Ces plaques se correspondent dans chaque serie, et correspondent aux plaques

adambulacraires ; elle sont couvertes d'une granulation serrec et reguliere.

La face dorsale est composee du reseau d'ossicules ordinaire chez les Cribrelles,

les ossicules de ce reseau sont couverts de granules plus fius encore que ceux de

la face ventrales. Les mailles du reseau sont de plus petite dimension que les

ossicules eux-memes, et ne presentent qu'un seul pore tcntaculaire.

Comme chez la plupart des especes ou existe la reproduction par division ; on

observe sur la face dorsale deux plaques madreporiques. Ces plaques, assez

petites, arrondies, couvertes de granules, sont situees a droite et a gauche d'uu

meme bras et pres du sommet des angles iuterbrachiaux correspondants.

GENRE OPHIDIASTER (Muller & Troschel).

Ophidiaster Floridee (nov. sp.).

Cinq bras courts, coniqucs et obtus au sommet. R= 33 mm., r= 9 mm.,
R= 3.7 r. Largeur des bras a lcur base = 10 mm. a 5 mm. du sommet =415 nun.

Face ventrale legeremenl aplatie et formee commc chez les Littciia, par un

petit nombre de rangees de plaques entre lesquclles on n'observe pas de

tentaculaires et qui sont plus petites que les plaques maiginalea doisales. La

granulation generale, formee de grains arrondis, contigus, par&itemenl reguliers<

et assez gros, empeche de distinguer le nombre de ces rangees el les limitea .les

plaques qui les composent. Les piquants interambulacraires sont sensiblement

disposes comme chez les autres especes du genre Ophidiaster; c'est-a-dire qu'en

dehors des piquants qui sont implantes au bord meme du sillon el qui sont ici

tons egaux entre eux, on observe one rangee de piquants obtos, ovoides, beau-

coup pins gros que les precedents; on trouve deux de res piquants pourquatre

de la rangee ineeedente, deux piquants eonsccut it's de la rangee externe sont sepa-
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rees par deux petits piquants aplatis semblables a ceux de la rangee interne et im-

plantes obliquemcnt. Ces deux rangees de piquants sout presquc contigues et

beaucoup plus rapprochees par consequent que daus la plupart des autres especes

&' Ophidiaster. Vers la base des bras a, 1-J- mm. en dehors de la rangee externe on

observe une rangee de piquants exactement semblables a, ceux qui la composent,

mais qui ne depasse guere le niveau de Tangle interbrachial et ne comprcud que

huit piquants au plus ; encore en dehors de cette rangee, egalement a une dis-

tance de H mm. environ, on observe les indices d'une nouvelle rangee formee de

semblables piquants, mais beaucoup plus courte. Cette multiplicite des rangees

de piquants ventraux est encore un caractere exceptionnel, probablement en rap-

port avec le dcveloppement rclativemcnt grand de la face ventrale (dont la largeur

ne depasse pas toutefois 4£mm. a la naissance des bras). La rangee moyennc (celle

qui se compose de huit piquants environ) semble etre prolongee par une ranged

moins reguliere et un peu plus interne de pedicellaires en saliere construits sur le

meme type que ceux des autres Ophidiaster. Les cupules de ces pedicellaires qui

sout a peine retrecies a leur base, peu saillantes, a, bords lisses. II en est de

meine des petites valves verticales qui se rabattent dans leur iuterieur. Plusieurs

de ces pedicellaires ont trois branches au lien de deux.

Les faces dorsalcs et laterales sont formees par sept rangees parfaitement r6gu-

lieres d'ossicules allonges, ovalaires et non plus en forme de trefie, comme chez la

plupart des Ophidiaster; ces ossicules reconverts d'une granulation semblable a

celle de la face ventrale sont assez fortemcut saillants et bien distincts les uus

des autres. Entre la premiere rangee laterale (plaques margiuales centrales des

Ooniasterida) et les plaques ventrales proprement dites, il n'existe pas d'aires

poriferes. Sur le reste des faces laterales et dorsales on trouve six rangees regu-

lieres d'aires poriferes placees dans autant de sillons enfonces separanl Its sept

rangers d'ossicules. Ces aires poriferes ne contienncnt que de deux a quatre

pores, assez espacEs. Sur le disque, les ossicules affectenl one disposition assez

reguliere. Autour d'un ossicule central se trouvent d'abord des ossicules peu

visible* formant la surface d'un pentagone liiuite par dix ossicules plus gros, con-

bien distincts, contigus, corrrespondant les uus a la ligne mediaue des bras,

les autres aux angles interbrachiaux. C'esl en dehors de ces pentagones entre

Fun de sea cotes <'t If si •! de I'un des angles interbrachiaux, que Be trouve la

plaque madreporique, en forme de triangle Equilateral el couverte de tins sillons

rayonnauts. Sur le disque les aires poriferes son! pen distinctes.

Ophidiaster Agassizii (nov. sp.).

Cinq bras, presque oylindriques, B'aroincissant seulemenl vers I'extr&nite' pour

-i- terminer en pointe obtuse.

R= 70mm., r=10mm., R.= 7 r, d= 137 mm. £paisseur des bras pres de

leur base = 1-' linn . a 1 nun. de lYxIrrmiiY' = S mill.

Piquants in sUlon ambulacraire disposes, Buivanl la regie geu6rale, en ran

distantea I'une de I'autre; leur intervalle 6tan1 remplj par la granulation gen£rale.

Les piquants de la rangee interne sonl oylindriques, egaux entre eux, et Bepares
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par unc rangee verticale de petits granules qui remplacent le petit piquant que

Ton observe chez d'autres especes et qui rappellent la disposition caracteristique

chez ccrtaines especes de Linckia tellcs que la L. multifora, Lamarck et le L. mili-

aris, Lam. Les piquants de la secoude rangee sont courts, coniques, plus gros

que ceux de la rangee interne, et plus espaces, de sortc que trois piquants de

cette derniere correspondent a deux piquants seulement de la premiere: La gra-

nulation qui remplit l'intervalle de ces deux rangees de piquants est la meme
que la granulation generale ou du moins que la partie de cette granulation qui

recouvre les series de plaques constituaut le squelette de l'animal. Le nombre

de ces series est de sept, dont une occupe la ligue mediane des bras; elles sont

parfaitement regulieres sauf dans quelques regions fort limitees oil l'animal parait

avoir etc blesse.

Ces plaques sont comme d'liabitude en forme de trefle dont le pedoncule serait

coupe* et le foliole median tourue vers la base du bras et un peu plus grand que

les folioles laterales. Les plaques de toutes ces series se correspondent exactcment

et se touclient dans deux rangees cousecutives par leur folioles lateraux, de sorte

que le squelette peut tout aussi bien etre decompose en rangees transversales

qn'en rangees longitudinales. Un leger sillon passant par la base des plaques

d'une meme rangee transversale s'observe sur tout le pourtour de bras auxquels

ils donneut, au moins chez les individus desseches, uu aspect nettement annele.

Le nombi'e de ces rangees transversales de plaques est de 43 environ, a partir des

sommets d'une sorte de pentagone que Ton observe sur le disque. A l'interieur

de ce pentagone les plaques, peu nombreuses, sont disposees irregulieremcnt

autour de 1'anus. La plaque madreporique circulaire, petite, criblee plutot que

sillonuee est en dehors de ce pentagone et tout-a-fait marginale.

Les rangees de plaques longitudinales sont separees par des rangees d'aires

poriteres au nombre de huit et dont les plus inferieures arrivent au contact des

plaques interambulacraires. Chacune de ces rangees est composee d'aires ellipti-

ques, distinctes les unes des autres, allongees tranversalemcnt sur le dos et sur le

cute, presque circulaires au voisiuage des ambulacres et conteuant chacune de 14 a

18 pores tentaculaires. La granulation qui recouvre ces aires est uu peu plus fine

que celle qui recouvre les plaques et qui est d'ailleurs parfaitement uniforme.

C'est dans les aires poriferes, legerement enfoncees par rapport aux rangers do

plaques que Ton distingue les pedicellaires ; ceux-ci sont construits sur le type

des pedicellaires salieres ; mais ici les deux alveoles sont Iaxges a leur base, pointues

a leur sommet, de sorte que leur ensemble a une forme ezactemenl navieulaire.

Une barrette transversale separe comme d'habitude les deux alveoles I'une de

I'autre, et divise, par consequent, la navctte en deux moities syme^riqaes. Cliez

MO. pyramidat«8, Gray, les pedicellaires presentent une forme a pen pres sem-

blable; mais les bords de l'alveole sont legerement renfles aux deux extrlmites de

la barrel te transversale
; les alveoles se retiveissent meme uu pen au voisinage de

cette barrette; ils sont aussi moins pointns de sorte que la forme naviculaire esl

beaucoup moins nette; enfin eeux qui avoisbenl le bord de la gouttiere ambula-

craire sont beaucoup plus gros que les autres, el leurs alu'oles beaucoup plus

roiids, difference que Ton retrouve ohez VO. Agassizii.
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Chez cette derniere espece une seule aire porifere peut contenir cinq ou six

pedicellaires; ceux-ci ecbapperaient l'aeilemeut a l'attention si l'on n'etait prevcuu,

parce qu'ils ne font pas saillie au-dessus de la granulation generate, qu'ils sont

fort petits et que la moitie de leur alveole peut etre facdement confondue avec un

des pores tentaculaires avoisinants.

La couleur parait avoir ete rougeatre pendant la vie.

GENRE KORETHRASTER (Wtv. Thoms.).

Korethraster palmatus (nov. sp.).

Cinq bras courts, convexes en dessus, legerement aplatis en dessous.

E, = 47 mm., r = 14 mm., E. = 3 r.

Angles interbrachiaux non arrondis. Tubes ambulacraires sur deux rangs, ter-

minus par uue ventouse de forme ordinaire, plaques adambulacraires petites, por-

tant cbacune un piquant dans le sillon ambulacraire. Face ventrale formee de L3

rangeea lougitudinales de petites plaques en rectangle allonge dans le sens trans-

versal du bras, imbriquees d'une rangee a l'autre de telle facon que les plaques de

la rangee la plus interne recouvrent le cote des plaques de la rangee a laquclle

elles sont contigues. Cbacune de ces plaques porte sur sou bord libre parallele

au sillon ambulacraire un pinceau de piquauts greles, aplatis, qui semblent soudes

entre eux et forment une lame mobile qui se rabat generalement vers le bord libre

du bras.

Une quatrieme rangee porte des pinceaux a peu pres semblables qui forment aux

bras une large bordure frangee. La face dorsale est formee d'ossiculcs quadran-

gulaircs, echancres sur leurs quatre cotes et se toucbaut par leurs sommcts tnm-

ques de maniere a limiter entre eux un petit espace circulaire occupe par un tube

tentaculaire. Cbacun des ossicules porte a son centre un tubercule saillant, ter-

mini par une tete arrondie et qui porte un large pinceau de diz a dcraze piquanta

greles, pouvant avoir plus d'un millimetre de long, disposes en ccrclo sur la tete

des tubcrcules et reunis cntrc eux par une membrane continue forinant uue sorte

de corolle monop6tale dout ils seraient les nervures.

Ces piquanta peuvent s'ecarter ou sc rapprocher de telle facon que le corolle

pint, a la volontr de L'animal, s'ouvrir ou sc fcrmer.

II eziste entre les bras aussi bien sur lc dos que sur le ventre, des Billons par-

taut soil de la bouche suit du centre du disque et abontiasanl aux angles interbra-

chiaux de facon que chaque bras esl uettemenl separe
-

de so voisins. La plaque

madre'porique petite, arrondie, marquee de vermiculations courtes el asses larges

esl tres roisine de I'anus, comme chez Les Pteraster; elle es1 a cheval bui run de

ces BillonS.

Korethraster radians (Ed Per.).

I'etite espeee a cinq bras, courts et obtus, aplatis en dessous, asses tortemenl

oonvezes en dessus : If = 1" mm., r= 4 mm., |{ = 2

Plaques ambulacraires portanl cbacune sur le bord memo du sillon trois
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piquants asscz courts et divcrgents
;
plus, en dehors, sur la face vcntrale, une

rangee trausversale de trois piquauts egalement divergents, rangec qu'une etroite

baude nue separe du bord des bras qui est comme tranchant et frange par les

bouquets de piquauts obtus que portent les plaques dorsales ; ossiculcs dorsaux

supportent chacun un bouquet d'une douzaine de piquants assez courts, obtus au

sommet, ou meme legerement capites, divergents, plus longs sur le bord des bras,

irregulierement disposes a la surface des ossiculcs, mais de maniere a en couvrir

toute la surface.

Des pores tentaculaires isoles entre les ossicules dont on peut compter onze

rangces peu regulieres d'un bord a l'autre des bras.

Plaque madreporique arrondie convexe, assez petite, a demi cachee entre les

piquants de la surface dorsale, situee a la moitie de la distance entre le ventre du,

disque et le sommet de Tangle interbracliial.

GENRE PTERASTER (Muller & Troschel).

Pteraster caribbseus (nov. sp.).

Cinq bras : B, = 30 mm., r = 15 mm.,* R,= 2 r.

Les tubes ambulacraires sont nettement sur deux raugs sur les grands exem-

plaires; sur les petits ils sont plus serres et un examen superficiel pourrait faire

croire qu'ils sont disposes sur quatre rangs; mais on reconnait avec un peu

d'attention que la disposition est toujours la meme, ces tubes termines par une

large ventouse sont biseries. Les pieces ambulacraires sont d'ailleurs elargies a

leurs deux extremites.

Les pieces adambulacraires qu'clles supportent sont irregulierement arrondies,

larges, mais imbriquces de fa9on que leur tranche seule apparait sur la face ven-

trale, ou elle se montre comme un arc de cercle incline de dedans en dehors ct du

sommet a la base du bras. Elle porte sept piquants divergents ; les six premiers

croissent regulierement de dedans en dehors; le septieme est beaucoup plus graud

et depasse la largeur des bras. Tous les piquants d'une meme plaque sont unis

entre eux par une membrane tendue comme celle de Taile d'une chauve-souris.

En outre une autre membrane unit entre eux 1'ensemble des grands piquauts qui

occupent sur chaque plaque le septieme rang ; les membranes unissant les autres

piquants viennent s'attacher a cclle-ci le long du grand piquant ; mais demeurent

libres sur le reste de leur 6tenduc. Les pieces deutaires sont constitutes aux

depens des pieces adambulacraires, elles s'uuissent en faisant sur la face vcntrale

une legere saillie "conique. Chacune d'elles porte six piquants qui gramlissent en

se rapprochant du soauuet de l'angle buccal. Celui qui occupe le sommet de cet

angle est large, aplati.

lmmediatcnunit en dehors des plaques adambulacraires et s'appuyant sur elles,

viennent les ossicules qui formciit tout le reste du squelette et qui sont tivs

* r est eompte depuis Le centre de le bouche jusqu'a l'angle de la mombram'

rentrale.
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remarquables. Ce sont, en effet, des espcces d'etoiles a quatrc branclies obliques,

legerement elargies a leur extremite libre et dont deux sont plus longues ct deux

plus courtes. Au poiut d'entre-croisement de ces branches, s'eleve une tigc cal-

caire, oblique egalemeut par rapport au plan de l'etoile, plus longue que les plus

longues branches et terminee par une tete arrondie. De cette tete divergent des

piquants longs et greles au nombre de six ou sept pour chaquc ossicule, formant

une sorte de balai dont toutes les parties sont uuies entre elles par une fine mem-

brane; a leur extremite libre ces petits balais arrivent a se toucber; et tous sont

unis entre eux par une membrane continue, distante de la surface dorsale, formee

par les ossicules. C'est cette membrane qui donue a l'animal sa forme presque

pentagonale; en realite les bras tels qu'ils sont limites par les ossicules sont dis-

tincts les uus des autres jusque pres de la bouche, comme on peut s'en assurer sur

des sujets deteriores.

On ne peut apercevoir la plaque madreporique que sur des iudividus dont la

membrane dorsale a ete dechiree. Elle est arrondie, grande, bonibee, tres voisine

de l'anus, sa surface est formee de sillons siuueux, frequemment interrompus, de

mauiere a isoler de petits ilots calcaires, irreguliers et saillants.

GENRE FROMIA (Gray).

Fromia Japonica (nor. sp.).

Cinq bras aplatis, ainsi que le disque, et termines en pointe tres obtuse.

E, = 32 mm., r = 7 mm., It = 4.7 r, d = 65 nun.

Piquants des sillons ambulacraires disposes sur deux ranges, la rangee cx-

terne ctant assez irreguliere. Plaques interambulacraires portant deux Iris

rarement trois piquants divergents et inegaux termines en pointe tres obtuse

;

assez distants les uus des autres. Ces piquants, qui foment la rangde interne, sont

suivis des piquants formant la rangee externe. Ceux-ci sont egalement au nombre

de deux par plaque, mais l'un d'entre eux demeure ordinairement radimentaire ct

ne forme qu'une courte pointe, tandis que l'autrc devient plus gros que les

piquants internes et coustitue un piquant conique dont la longueur ne depasse pas

celle de ces demiers. Les plaques interambulacraires sont suivies d'une rangee

de plaques un peu plus longues que larges de forme seusiblcmeut rectangnlaire it

qui correspondent chacune en general a deux ])laqucs interambulacraires. La

largcur de ces plaques devient de moins <n moins grande a mesure que Ton sc

rapproche de rextn'iuitr des bras, ct la rang6e elle-mfime devienl tont-a-fait indis-

tincte a partir du dernier quart des bras. Dans la region inteibraehiale, cette

est suivie. d'une autre formee de plaques a pcu pres semblables an sept

jin'eedentes, mais diiniiiu.uit plus nipidcineiit de lmigucur. Cette rangee s'anvle

:i rcxlrrinii. du preum t tiers des bras et nc coiitient ur uere puur chacun d'enz

(pie .six ,

:
i sept pl.'iipies- de jilus eu plus pctites u uiesiire rpie I'dii s'a]uiroelie de la

tin de la ranges. Chacune d'elles, sauf la premiere, correspond a Tune des plaques

de la rang <

; il u'v ;i pas de pores tentaeulaires (litre elles. Le s_\..

teuie de ee.s deu\ rai titUC le sipielette ventral. Vieiineut eusiiite les
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deux rangees de plaques laterales. La rangee inferieure est composee de dix-sept

plaques pour chaque bras. Ces plaques sont plutot elliptiques que rectangulaires

a peu pres deux fois aussi longues que largos et chacuue d'elles correspond a deux

dcs ])laques de la rangee precedentc.

Eutre ces plaques et celle de la rangee ventrale, au bord inferieur des premieres

on trouve un pore tentaculaire isole de teUe sorte que deux pores consecutifs sont

separes par deux plaques ventrales et une laterale. On ne compte que six ou sept

de ces pores a partir de la base des bras et quelques pores sporadiqucs isoles au

nombre de deux ou trois tout au plus, se trouvent encore entre les deux rangees

de plaques veutrales. Les plaques laterales de la rangee superieure sont au nom-

bre de quinze pour cbaque bras. Leurs dimensions sont inegales, et une plaque

plus petite separe souvent deux plaques plus grandes, de sorte que le bord des

bras prend un aspect legcrement moniliforme. Toute la surface du disque et la

surface dorsale des bras sont constitues par des plaques aplaties de grandeur

variable, sensiblement circulates et autour desquelles sont distribues des pores

tentaculaires isoles, equidistants au nombre de buit autour des plus grandes

plaques. Sur les bras ces plaques peuvent etre considerees comme formant trois

rangees principals, d'ailleurs peu regulieres
;
quelques plaques intercalcaires plus

petitcs se trouvent entre les deux rangees extemes et les plaques laterales.

L'anus est subcentral, peu visible. La plaque madreporique petite, circulairc,

ne depassant pas le niveau general du disque, est situee au milieu du petit rayon

de celui-ci; elle est marquee de sillons tres-courts, non rayonnants et legerement

rebordee.

Tout le corps est uniformement couvert de fines granulations. Cette espece se

distingue nettement de la F. milleporella et la F. pisioria par son armature ambu-

Iacraire, la plus grande disproportion entre scs plaques margmales et dorsales, le

petit nombre de rangees de celles-ci qui constituent la face dorsale des bras.

Localite, Japon.

GENRE ASTERINA (Nardo).

Asterina Lymani (nov. sp.).

Cinq bras relies entre eux par un arc interbracbial.

E, = 10 mm., r = 5 mm., R= 2 r.

Plaques adambulacraircs portant cbacuue quatre piquants serres 1'un contre

1'autre. Face ventrale formee de plaques petites, bien distinctes les unes dcs

autres et couvertes cbacune d'un bouquet de longs piquants greles et BOjeux.

Sur le bord du disque ces bouquets isoles les uns des autres formeut une bordure

frangee.

La face dorsale est egalement formee de petites plaques portant de pet its bou-

quets de piquants longs et minces. Chaque bras porte, a droite it a trauclie de la

lignc mt'diane dorsale, trois rangers Longitudinales de pores teutaculaires isoles.

La plaque madreporique est cached pat les bouquets de piquants.
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Asterina pilosa (nov. sp.).

Espece a six bras, nettement separes les uns des autres par des angles inter-

brachiaux arrondis au sommet. Sommet des bras obtus.

R= 10 mm., r = 6 mm., R < 2 r.

Plaques adambulacraircs portaut chacune quatre piquants, greles, presque

egaux. Plaques veutrales assez regulierement disposees eii rangees sensiblement

normales au bord libre des bras, couverts dc piquants, moms allonges, fonnant a

la face ventrale un revetement tres serre. Les plaques ventrales diminuent pen

a peu quoique dans de faibles proportions en se rapprochaut du bord libre des

bras. Chacune des plaques qui forment ce bord porte un bouquet serre de

piquants allonges, tres minces et comme soyeux. Les pieces dentaircs ne sont

pas saillantes, et portent chacune un peigne de cinq piquants, ce qui fait dix

piquants pour chaque angle buccal.

Les plaques de la face dorsale, qui est legerement convexe, sont plus petites que

celles de la face ventrale, imbriquees, et portent chacune un bouquet herisse de

petits piquants greles, divergents, inegaux et pointus ; entre ces plaques, dans le

voisinage de la ligne mediane des bras, on distingue plusieurs rangees regulieres

de pores tentaculaires isoles. Ces rangees sont au nombrc de six environ pour

chaque bras. Immediatement en dessous du point ou se rejoignent les rangees

externes dc deux bras voisins, se trouve un orifice plus grand (orifice genital ?) que

ceux par lequcl sortent les tentaculcs dorsaux.

La plaque madreporique est petite, convexe, presque enticrement cachee par

les piquants dorsaux ct situee au premier tiers de la distance qui separc lc centre

du disque du sommet de Tangle interbrachial voisin.

L'anus est bien visible.

GENRE MARGINASTER (nov. gen.).

Marginaster pectinatus (Ed. P.).

Singuliere petite asterie, exactement pentagonale, mais a sommets du pentagone

einousses.

R, = 5 mm., r = !• mm.

Cotes du corps a peu pros rectilignes; face ventrale plane, face dorsale con-

\i \c, mais s'unissant, a la face ventrale de manieiv a former un bord traneliant.

Tentaculcs ambnlacrairea sur deux rangs, gonttiere ambulacraire, bord^e par

uiir rang^e de piquants aplatis, tronques au Bommetj isoles, sur chacune ilcs

plaques adambulaoraires. Une seconde rangee de piquants plus petits et irregu*

tiers se trouve en arriere de la rang^e adambulaoraire.

Les plaques sunt petites, pen distinctes, ainsi que les plaques ambtilacraires

ventrales, eii raisun de L'^paisseur de la peau qui les recouvre uniform^menl sur

la surface de chacun des triangles ventraux, ooinpris entre le bord des bras < ' les

gouttieres anibulacraires, on observe trois ou quatre piquants courts, mousses,
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enveloppes par les teguments et irregulierement places. Le bord Libre du disque

est forme sur la face ventrale par de grandes plaques rectaugulaires, dont le grand

cute est perpendiculaire au bord du bras, et qui sont separees les unes des autres

par des sillons bien distincts prolonges souvent par d'autres sillons qui obliquent

brusquement et se dirigent perpendiculairement a la gouttiere ambulacraire la

plus voisine. II existe liuit de ces plaques pour chaque cote du corps, et chacune

d'elles porte sur son bord libre un peigne de cinq ou six petits piquants aplatis.

Sur la face dorsale le squclette est encore moins apparent que sur la face ven-

trale. De petits piquants, mousses, isoles, mais assez saillants, sont epars sur

cette face. Le corps est egalemcnt borde par une rangee de grandes plaques

correspondant a celles de la face ventrale et portant comme clle un peigne de

piquants, plus courts cependant que ceux de la face ventrale.

La plaque madreporique est petite et situee a la moitie de la distance qui separc

le centre du disque du bord Libre des bras.

L'anus est visible.

Marginaster echinulatus (Ed. P.).

Petite asterie distincte par ses cotes echancres de manierc a decouper cinq bras

courts et larges ; le sommet des angles interbracliiaux n'est pas arroudi.

R, = 5 mm., r = 3 nun., Li = 1.6 r.

Plaques adambulacraires s'avancant au-dessus de la gouttiere ambulacraire et

terminees en demi cercle de maniere a en festouner les bords, portant sur leur

bord libre un demi cercle de quatre ou cinq petits piquants ct sur leur surface

libre une rangee transversale de deux ou trois piquants divergeuts. Plaques ven-

trales distinctes surtout lateralcment et formant des rangecs separees par des

sillons qui vont obliquement de la gouttiere ambulacraire au bord des bras. Cha-

cune d'elles porte deux petits piquants divergeuts. Pieces dentaires saillautcs et

separees par une fente tres visible.

Plaques marginales ventrales au nombre de huit pour chaque cote du corps

portant chacune sur leur bord libre uu peigne de cinq piquants divergents.

Squelette dorsal cache par la pcau
;
plaques distinctes sculcment par les petits

piquants qu'elles portent et qui sont irregulierement disposes. Plaques marginales

peu visiblcs, borders par des piquants tres courts. Une rangee dc pores tenta-

culaires de chaque cote de la ligne mediauc des bras. Plaque teruiiuale des bras,

ovale et tres graudc.

Je n'ai pas pu voir la plaque madreporique.

GENRE RADIASTER (nov. gen.).

Radiaster elegans (nov. sp.).

Grande asterie a cinq bras.

LI sss 92 mm., r = 2G mm., R = 3.6 r,

Disque assez aplati, bras avant a lour base 82 mm. de diamefiv environ, relies

entrc eu\ par uu arc iutcrluai'liial a assez graudc eourl)urc, contour ncttciucut

VOL. IX. — NO. 1. "J
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limite par une rangee de plaques margiuales cachees par les teguments, mais por-

tant chacune a sou bord extreme et a son bord interne un bouquet de piquants

beaucoup plus gros que les bouquets analogues qui recouvrcut toute la surface

dorsale et resseniblent un peu aux bouquets analogues des Solaster. Ccs bouquets

margiuaux forment ainsi sur tout le contour de l'animal une double rangee assez

reguliere. Ces bouquets sont un peu comprimes, de sorte que ceux d'une meme
plaque sont plus rapproches l'un de l'autre qu'ils ne sont des bouquets des plaques

voisiues. Les plaques margiuales sont au nombre de 39 ou 40 pour chaque bras.

Les bouquets de piquants des plaques dorsales, qui sont egalemcnt reconverts

par des teguments sont formes de piquants greles, allonges, mobiles, qui peuvent

s'ecarter les uns des autres ou se rapprocher en fuseaux.

La plaque madreporique assez petite est voisine du bord du disque.

Les plaques adambulacraires portent chacune un faisceau de piquants cylin-

driques qui sont d'autant plus longs qu'ils sont pins rapproches du bord de la

gouttiere ambulacraire ; on observe generalement trois de ces piquants sur le bord

meme de la plaque. A chacune de ces plaques adambulacraires correspond une

rangee de plaques vcutrales qui se dirigent presque transversalement de la gout-

tine ambulacraire au bord cxterne des bras. Bien que ces plaques soient cachees

dans le tegument, on les distingue nettement, grace au bouquet de piquants que

porte chacune d'clles. Ces bouquets bien isoles les uns des autres forment sur la

face ventralc autant de rangees bien regulieres qu'il y a de plaques adambula-

craires le nombre de ces rangees est notablement superieur a celui des pieces

margiuales ; il s'eleve a pres de 70, de sorte qu'il n'y a aucune correspondauce

eutre le nombre des plaques margiuales et celui des plaques adambulacraires. Les

piquants qui forment les bouquets ventraux sont plus courts que ceux qui forment

lea bouquets dorsaux. Les pieces dentaires sont saillantes, couvertes de piquants

;

leur longueur est de 8 mm. et leur largeur est de 3 mm. Ces pieces arrivent

presque au contact et ne laisseut pas apercevoir les membranes buccales.

II n'y a point de pediccllaires.

Les tubes ambulacraires sont biseries et tcrmines par une ventouse bien deve-

h quire.

GENRE CTENASTER (nov. gen.).

Ctenaster spectabilis (nov. sp.).

mala assez courts Be rattacbanl par des ares interbrachiauz assez

arrondis ;i on disque large et assez epais. Tubes tentaculaires biseries pourvus

chacun d'une rentouae plane, bien dist inctc plus large. Toutes les plaques da

Bqaelette tanl dorsales que rsntralea recouvertes par la pean qui n'en laisse pas

moins apparattre de aombreux piquants bien acerea.

be sitnee an centre d'un grand disque membraneux qui l'eloigne des pieces

dentaii I -ci portent oomme les autres plaques adambulacraires un p
de cinq piquants divergents ;'i pointe obtuse. Les autres plaques adambnlaci

ntnle. one rangee perpendiculaire a b direction de la
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gouttiere ambulacraire, de quatre ou cinq piquants divergeuts dorsaux externes

plus greles que les autres et un peu plus longs. Chaque plaque est separec de Bes

voisines par un sillou de la peau qui se prolonge d'une fapon legerement siuueuse,

parfois menie en se bifurquant jusqu'au bord du disque ou des bras. Sur cuacune

des bandes qui limitent ccs sillons on apercoit un certain nombre de petits piquants

epars, assez cpais, isoles ou gemines. Le bord dorso-ventral est forme par des

plaques dissimulecs sous la peau et qui portent chacune une rangee perpendicu-

laire au plan du disque de cinq ou six piquants, assez gros, obtus et divergeuts.

11 n'y a aucun rapport entre le nombre de ces plaques marginales et le nombre des

plaques adainbulacraires.

Face dorsale cou/erte de papilles entremelees de groupcs de petits piquants

divergents— une bande lisse vis-a-vis de chaque espace intcrbrachial.— Plaque

madreporique ovale a la moitie du rayon du disque, contigue a un espace intcrbra-

chial lisse un peu plus grand que les autres.

R = 132 mm., r = 18, R = 2.07 r.

GENRE PENTAGONASTER (Lihck).

Pentagonaster (Tosia) parvus (Ed. P.).

Corps pentagonal, a cotes legerement concaves. Dans le plus grand echantillou -

.

R = 20 mm., r = 11 mm., R = f r.

Plaques adainbulacraires, portant une rangee de piquants suivie de deux rangees

de granules; cinq a six piquants sur cbacune d'elles. Face ventralc fomice de

plaques arrondies, assez grandes, entierement granuleuses, au voisinage des plaques

marginales, se dcnudant graduellement au centre a niesurc qu'on se rapproche de

la bouche, et Qnissant par etre bordees d'une simple rangee de granules. Plaques

marginales ventralcs au nombre de dix pour chaque cote du corps, bordees d'une

simple rangee de granules carrees sauf a l'extremite des bras ou les derniercs sont

trajiezo'ides ou triangulaires.

Plaques marginales dorsales au nombre de huit, bordees par une rangee de gra-

nules
;
plaques dorsales arrondies scrrees, bordees d'une rangee de granules et

portant a leur centre deux ou trois tres petits tubcrculcs isoles.

Plaque madreporique, graude, arrondie, situee plus pres du centre du disque

que des plaques marginales.

Le nombre des plaques marginales dimiuuc avce la taillc. II est reduit a ^i\

chcz un petit echantillou ou R = 8 mm.

Pentagonaster grenadensis (Ed. P.).

Belle espece pentagonale, a cotes legeremenl concaves et a sommel des bras

plus obtus que dans les especes piverdentes.

R = 26 mm., ;• = 17 mm., R = 1.4 r.

Piquants adambulacniins anivant au menu' niveau que les granules de la surface

ventralc avce lesquels ils se confondent. 11 en existe cinq on six Mir chaque
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plaque adambulacraire. Plaques ventrales polygonales uniformement granuleuses

et couvertes d'assez gros grauules. Plaques marginales ventrales toutes granu-

leuses. Plaques marginales dorsales au nombre de quatorze, finement granuleuses

comine les ventrales ou legerement denudees au centre; plaques dorsales polygo-

nales uniformement granuleuses et portant parfois un tres petit pedicellaire.

Plaque inadreporique au premier quart de la distance du centre au bord du

disque.

Pentagonaster ternalis (Ed. P.).

Cinq bras pointus relies entre eux par un arc iuterbracbial a long rayon de

eourbure, pointus.

R = 30 mm., r = 10 mm., R = 3.3 r.

Nombre des plaques marginales ventrales d'environ 50. Ces plaques sont

d'abord rectangulaires et allongees dans le sens des rayons du disque, puis

elles deviennent presque carrees ; elles arrivent au contact des plaques adambu-

lacraires vers le deuxieme tiers des bras en comptant a partir de la boucbe. Ces

plaques sont grossierement granuleuses ainsi que les plaques ventrales qui sont

irregulierement polygonales. Plaques adambulacraires presque carrees, couvertes

de la meme granulation que les plaques ventrales et portant sur le bord de la

gouttiere ambulacraire une rangee de neuf a dix piquants serres, prismatiqucs et

comme tronques au sommet. En outre la plupart de ces plaques portent pres de

celui de leurs angles avoisinant la gouttiere ambulacraire qui est le plus rappro-

cliee de la boucbe, un pedicellaire tres remarquable puisqu'il est forme de trois ou

plus souvent meme quatre valves a peu pres de memo aspect que les granulations

qui les avoisinent, mais dont elles sc distingucnt bien nettement par lour mobility

et la facon dont elles sont rapprocbecs. On trouve des pediccllaires semblables,

quoiqu'un peu plus petits sur un certain nombre des plaques ventrales qui suivent

les plaques adambulacraires.

Plaques marginales dorsales en meme nombre que les plaques contigues a cclles

du cote oppose sur toute la longueur des bras, couvertes d'une grossiere granula-

tion. Plaques dorsales, saillantes, espacecs les unes des autrcs, polygonales cou-

vertes de granules dont les plus externes legerement saillantes leur forment une

sorte de conronne ct portent pour la plupart un ou deux pediccllaires en pine

deux valves settlement. Pores tentaculaires isoles a Tangle des plaques, au fond

des sillmis i|ui lis separent.

Plaque madre'poriqne polygonale, B sillons rayonnants assez longs, de la gran-

deur des plaques dorsales roisines, situee au premier quart de la distance qui

separe le centre du disque du sonunet dc l'axc iuterbracbial. Anus subccntral

bien distinct, cntoure de petite piquants.

K ^= 7S mm., r = 32 mm., It = 3.5 r.

Lc nombre des plaques marginales paratt le nicmc (pie dans l'individu precedent.
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Pentagonaster subspinosus (nov. sp.).

Disque pentagonal a angles prolonges par cinq bras greles et pointus, arcs inter-

brachiaux a grande courbure, arrondis.

R, = G5 mm., r = 16 mm., R = 4 r.

Plaques marginales ventrales plus larges que longues dans l'arc interbrachial,

puis devenant plus longues que larges et presque lineaires, au nombre de soixantc

environ, d'une extremite a l'autre des deux bras consecutifs, uniformement granu-

leux, et portant ordinairement un piquant sur leur bord libre dans Tare inter-

brachial. A partir de chaque sommet du disque pentagonal, ces plaques sont

contigues avec les plaques adambulacraires qui sont elles aussi plus longues que

larges et portent meme un peigne de sept a dix piquants tres fins et sont couverts,

dans le reste de leur etendue, de granules coniques assez gros, semblables a ceux

qui recouvrent les plaques de la partie ventrale du disque et les plaques margi-

nales. Pieces dentaires petites, a peine distinctes ; tubes ambulacraircs terminus

par une ventouse bien developpee.

Plaques marginales dorsales au nombre de 54, plus larges que longues dans

l'arc interbrachial, puis devenant graduellement plus longues que larges, fmement

granuleuses et portant frequemment au milieu de leur bord libre dans l'arc inter-

brachial un piquant mousse d'environ 1 mm. de long. Sur les bras proprement

dits les plaques de l'un des bords sont contigues a celles du bord oppose.

Plaques du disque grauuleuses, seusiblement hexagonales, bien distinctes les

lines des autres— un pore tentaculaire vis-a-vis de chaque sommet de l'hexagone.

Plaque madreporique a peine plus grande que les autres, mais bien distincte au

premier tiers du petit rayon a partir du centre.

Pentagonaster arenatus (nov. sp.).

Cinq bras allonges et pointus ; arcs intcrbrachiaux a iissez grande courbure.

R = 57 mm., r = 15 mm., R = 4 r. E = 100 nun.

Cinquante-deux plaques marginales ventrales, d'abord plus larges que longues

puis devenant graduellement plus longues que larges, unii'ornii'iiient granuleuses,

totalemcnt incrmes, contigues dans la plus grande longeur dea bras aux plaques

adambulacraires. Une aire triangulaire formee de nombreuses plaques graanlenses,

irregulierement polygonales et peu distinctes entrc l'arc brachial et le sommel de

l'anglc buccal. Pieces dentaires petites, peu distinctes des plaques voisims.

Plaques adambulacraires portant chacune six on sept pctits piquants grfiles et

assez courts. (La gouttiere amhulaeraire ties serree ne permet pas de voir les

tubes ambulacraires).

Cinquante plaques marginales dorsales semblables aux ventrales, oontigues dans

toute la longueur des bras. Surface dorsale formee dv plaques granuleuses peu

distinctes les lines des autres. Plaque inadreporique petite, sitiu'v au premier

quart de I'axe du petil rayon a partir du centre.
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Pentagonaster Alexandri (nov. sp.).

Bras au nombre de cinq, assez courts, mais bien distincts et emergents des som-

mets d'un pentagone regulier dont les cotes legerernent concaves reunissent les

bras l'un a l'autre.

R= 9 mm., r = 4.5 mm., E, = 2 r.

Largeur des bras a leur base =3 mm. Sur la face ventrale, les plaques inter-

ambulacraires portent deux rangees de piquants. Les piquants de la rangee

interne au nombre de trois et plus souveut quatre sur chaque plaque sont greles,

allonges, divergents et inclines sur le sillon ambulacraire; ceux de la ranges

extcrnc inclines au contraire en dehors sont plus gros, plus courts, un peu obtus

au sommet et au nombre de trois seulement sur chaque plaque. Les plaques den-

taires sont separees Tune de l'autre par un sillon bien visible.

Les gouttieres ambulacraires, et les deux plaques marginalcs intarbrachialcs

limitcnt sur la face ventrale une aire triangulaire dans laquelle on ne compte pas

plus de six ou sept plaques ventrales portant chacune un groupe de trois a sept

granules assez espacees, saillantes, quoiqu'obtus au sommet et figurant presque de

piquants. Le nombre de plaques marginales ventrales est de douze pour

chaque cote du corps, quinzc pour chaque bras. Ces plaques vont rapidement en

diminnant du sommet de chaque arc interbrachial a rextrcmite des bras; les deux

premieres de chaque cote du sommet de cet arc sont seules separees des plaques

interambulacraircs, les autres sont en contact avec elles. Toutes ces plaques por-

tent des granules espaces qui deviennent plus grands et plus forts en se rappro-

chant du bord librc de la plaque et simulent alors des piquants.

Les plaques marginales dorsales sont au nombre de dix pour chaque cote (cinq

pour chaque bras et une impaire, au sommet du bras) triangulares et asses

grandes. Ces plaques de forme seusiblcmeiit carree vont en diminuant du sonnnet

de l'arc interbrachial a l'extremite des bras ; ellcs portent de gros granules espaces,

disposes commc ceux des plaques correspondantes du bord ventral. Sauf les deux

plaques placees de chaque cote du sommet de l'arc interbrachial et une partie de

celles qui suivent el qui limitent avec elles l'aire pentagonale du disqvie, les plaques

marginales dorsales d'un cole des bras sont exactement contigiies avec celles du

chIi' oppose, de Borte que l'aire paxillairc du disque ne plnetre pas entre elles.

Cette derniere Be trouve formee de plaques portant des piquants relativement gros

ct obtus, mais assez longs, de maniere a constituer de v^ritables jiaxilles.

Cinq de ces plaques plus grandes que les autres formenl au cercle du disque un

pentagone dans 1'int^rieur duquel se trouve des paxilles plus petit

La plaque madr6porique, petite, et ne presentanl que peu de Billons, est situee

in idiatement en dehors de ce pentagone, a 6gale distance du centre du disque et

du bord interne des plaques marginales.

Plaques marginales dorsales, au nombre de ~1 de chaque cdt6 du corps, sonl

ciitduii'es d'un cercle de granules a leur partie Bup^rieure, granuleuses a leur bord

infc''i-ieur. Plaques de disque uniformemenl granuleuses, mais ajanl une tendance

,

:

i se iliiiinler \ers le centre, de wrte que Le plus grand aombre presentenl simple-
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ment unc bordure plus ou moius complete de granules. Toutes ces plaques

doiveut evidemment etre uuiformement granulcuses sur certains excmplaires. •

GENRE GONIODISCUS (Muller & Thoschel).

Goniodiscus pedicellaris (nov. sp.).

R, = 59 mm., r= 18 mm., E.= 3 r.

Cinq bras reunis entre eux par un arc interbracbial d'assez grande courburc.

Plaques marginales ventrales au nombre de 58 d'un sommet a 1'autre de deux bras

consecutifs, plus larges que longues dans l'arc interbracbial, devenant presque

carrees tres rapidement, couvertes de petits piquants assez espaces et portant

assez frequemment un pedicellaire valvulaire irregulierement place. Les plaques

calcairea qui forment le disque ventral sont entourees d'unc couronne de petits

piquants semblables a ceux des plaques marginales, au centre des plaques les plus

voisines des plaques adambulacraires se trouve encbasse un pedicellaire a valves

plus bautes que larges en forme de cuilleron.

Ce pedicellaire est remplace par un piquant dans la region moyenne de cbacun

des secteurs de la face ventrale. Les plaques adambulacraires et marginales sont

contigues a partir de la 14e plaque marginalc comptec du sommet de Tare inter-

bracbial. Chaque plaque adambulacraire porte dans le sillon ambulacraire cinq

piquants a peu pres de meine grandeur; un peu en arriere trois ou quatre piquants

beaucoup plus gros et souvent irregulierement placees, enfin, sur son bord tourne'

vers le sommet du bras, uti pedicellaire conique a peu pres de la grosseur des gros

piquants.

Sur la surface dorsale, les plaques marginales sont en meme nombre que sur la

face ventrale et recouvertes comme ellcs de petits piquants plus gros sur le bord

exterae des plaques ; clles sont separecs de celles du cote oppose sur plus des deux

tiers des bras.

Les plaques dorsales sont legerement saillantes, arrondies, separees les unes des

autres et laissant voir, dans leur intervallc, les trabecules caleaires rayonnants qui

les unissent et liniitent les pores tentaculaircs. Chacune d'elles est cntouree d'une

couronue de piquants et porte a son centre de una trois piquants que remplace

parfoia on pexlicelkire semblable a ceux de la face ventrale. Les plaques iuter-

bracbiales ne forment pas de bande distinctc. La plaque madreporiquc est a peu

pres au premier tiers de la distance qui separe le centre du disque du sommet de

I'angle interbracbial.

GENRE ANTHENOIDES (nov. gen.).

Anthenoides Peircei (Ed. P.).

Cinq bras pointus insensiblement relies entre eux par un are interbracbia] a

grand rayon.

R = so mm., r= '!-' mm., li := 8.5 r, d = 152 mm.
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Plaques marginales ventrales au nombrc de 54, allongees dans Tare iutcrbra.

cbial dans le sens du rayon du disque, puis presque carrees ; fortement granu-

leuses, a graiiulation plus forte sur leur bord externe, dont Tangle porte souvent

un granule plus gros que les autres, figurant une sorte de piquant court et

mous, au contact des plaques adambulacraires un peu au-dela de la moitie de la

longueur du sillon ambulacraire a partir du centre de la boucbe.

Plaques ventrales granuleuses, legerement bombees ; celles qui toucbent les

plaques adambulacraires les plus voisines de la boucbe dans la rangec suivante,

portent, en generale, un pedicellaire valvulaire peu saillaut et dont l'orientation

n'a rien de determine. Plaques adambulacraires portant un pcignc de sept

piquants bien separes les uns des autres, legerement divergents et plus grands

vers le milieu de la plaque ; en arriere de ces piquants une seconde rangee de

piquants plus gros et plus courts au nombre de trois par plaque, en arriere des-

quels sc voient les premiers pedicellaires valvulaires separes les uns des autres par

les sillons situes entre les plaques. Pieces dentaires non saillantcs. Plaques

margbiales dorsales au nombre de 50 de chaque cote, presque carrees, recou-

vertes commc toute la surface du dos d'uue peau assez epaisse, finement gra-

nuleuses laissant apercevoir les ossicules du squelette qui sont polygoueux

comme chez les Pentagonaster et bordes de petits pores tentaculaires espaces les

uns des autres. Pace dorsale legerement convexe et se laissant deformer par la

pression.

Anus visible.

GENRE GONIOPECTEN (nov. gen.).

Goniopecten demonstrans (nov. sp.).

Les bras au nombre de cinq diminuent graduellement de largeur de la base au

sommet et sont relies entre eux par un arc interbracbial d'assez forte courbure.

Lis plaques marginales ventrales sont de 92 environ pour cliaque cote du corps

ce qui fait 4G pour chaque bras.

Ces plaques sont rectangulaires, ct leur plus grande longueur est perpendieu-

laire ;'i l'axe des bras. Les sillons qui les scparent se continuent jusqu'au bord

de la gouttiere ambulacraire ct separent en mime temps les uues des autres lea

plaques adambulacraires, de sorte que le nombrc de ces plaques est precisement

le meme que celui des plaques marginales ventrales, toutefois dies ne Mint pas

exactemenl dans le prolongemenl de celles-ci; les sillons communs qui les scparent

Ebrment ;\ l'extrdmite' des plaques marginales un angle dont I'ouverture variable

est t.'inti"it dirigee vers le sommet des bras, tant6l vers leur base. L<-^ Billons con-

secutifs peuvenl mime n'rtre pus exactemenl pendicles, et la bande qu'Qs limitent

sYl.-iririt parfoisde la plaque marginalea la plaque adambulacraire qui le termine.

Dans la region da disque cette bande est formee par une double range'e de plaques

poljgonales alternes, gen^ralemenl allongees dans le sens de In largeur des bniv

Ces doubles rangeeS sc raocourcissenl beauooup sur les bras propremeni dits,

illcs in- sont bientdt plus formees que de • 1< ui plaques qui semblent mlmi
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fondues des le premier tiers des bras. Tout au moins le tegument membraneux

qui recouvre tout le squelctte et revet meme les piquants empeche-t-il de distin-

guer les ligncs de sutures qui les separent des plaques avoisinantes.

Entre les plaques marginales et les plaques adambulacraires on remarque quel-

ques piquants courts, epars, enfouis dans les teguments, peu distincts; des piquants

plus petits, reguliers torment sur le bord de chaque serie des plaques dans les

sillons transvcrsaux qui vont de la gouttiere ambulacraire ; au bord du bras unc

fiue crenelure reguliere, semblable a celle que presentent les Astropecten entre

leurs plaques ventrales. Parfois le tegument est marque d'impressions polygo-

nales qui le font paraitre corame cailleux.

Chaque plaque ambulacraire s'avance dans le sillon ambulacraire en une forte

carene qui s'introduit entre deux tubes ambulacraires consecutifs, de telle sortc

que chacun d'eux est couime enchasse entre deux carenes. Sur le bord de chaque

plaque on voit un peigne de huit ou neuf piquants aplatis, assez courts, coutigus,

et dont les medians sont un peu plus allonges que les autres. Les tubes ambula-

craires sont assez gros, coniques, termines par une ventouse extremement petite.

Les pieces dentaires forment une saillie ellipso'idale de 7 mm. de long sur 4 de

large, avec une suture tres apparente le long de son grand axe. Cette saillie est

recouverte de fortes epines et dans Tangle buccal unc epine beaucoup plus forte

et saillante termine chaque plaque.

Les plaques marginales dorsales sont en meme nombre que les plaques margi-

nales ventrales et de forme a peu pres semblable ; chacune d'elles occupe environ

le tiers de la largeur des bras, et est entouree d'une bordure de fins granules ; mais

ne porte aucune trace de piquants.

La region moyenne des bras et le disque sont formes de tres petitcs plaques

polygonales bien distinctes les unes des autres et couvertes de granules qui

siniulent les paxilles des Astropecten.

La plaque madreporique distante de 3 mm. du bord interne de la plaque margi-

nale la plus voisine a environ 6 mm. de diametre, elle est couverte de fins sillons

sinueux et rayonnants. II existe une apparence d'anus subcentral.

Goniopecten intermedius (nov. sp).

Cinq bras mediocrement allonges, intcrbrachiaux arrondis.

R = 34 mm., r = 12 mm., R = 3r environ.

Corps plat, plaques marginales au nombre de 44 a 54, plus larges quo tongues

granuleuses, portant chacune un piquant isole, obtus, sur le milieu de lour bord

[ibre, eontigus sur les bras proprement dits avec les plaques adambulacraires.

Espace compris entre le sommet de Tangle buccal et le bord des plaques marginales

occupe par des plaques nombreusea irregulierement polygonales, granuleuses.

Pieces dentaires, graiulcs, saillantcs sur le disque, bien distinctes Tunc do

I'autre. Plaques adambulacraires portant chacune sepl piquants environ. Tabes

ambulacraires termines par one ventouse tres petite presque punctiforme.

Plaques marginales dorsales an nombre do 11, granuleuses, plus larges que

longues, portani des piquants an moins dans Tare interbrachial. Cos piquants
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sont eux-memes semblables a ceux des plaques ventrales correspondantes, mais iin

pen plus pctits. Plaques dorsales de 1'un des bords des bras separees de celles de

l'autre bord par une aire paxillaire raoius large que les plaques elles-memes. Dos

couvert de paxilles tres analogues a celles des Astropecten. Anus bien net.

Plaque madreporique a la moitie de l'un des petits rayous a demi cacbee par des

paxilles plus grandes que celles du reste de la face dorsale, sur le plus grand

exemplaire E = 110 mm. ; sur le plus petit E = 62 mm.

Goniopecten subtilis (nov. sp.).

Disque pentagonal termine par cinq bras greles lineaires.

R. = 60 mm., r = 12 mm., R = 5 r.

Soixante-dix plaques marginales ventrales, d'abord plus larges que longues, puis

plus longues que larges, granuleuses avec quelques granulures convexes, allongees,

presque spiniformes ; contigues sur presque toute la largeur des bras avec les

plaques adambulacraires. Celles-ci portent cbacune un peigne de ciuq ou six

piquants plats, obtus, divergents, les medians plus longs que les autres, de sorte

que l'ensemble figure un demi cercle. Chaque groupe de piquants tres ncttement

isole de ses voisins, de sorte que le bord de la gouttiere ambidacraire parait fes-

tonne. Le reste de la plaque couvert de piquants— plaques ventrales granu-

leuses.

Pieces dentaires grandes, bien distinctes des autres plaques, un peu saillantcs.

Tubes ambulacraires a ventouse petite.

Soixante-six plaques marginales dorsales, plus larges que longues d'abord, puis

presque carrees, granuleuses ; elles sont separees dans toute l'etendue du bras

par une rangee unique de plaques granuleuses plus longues que larges. Toute la

surface dorsale formee de plaques bcxagonalcs granuleuses, bien distinctes les

uncs des autres, dissimulant la plaque madreporique. Anus bien apparent.

GENRE ARCHASTER (Muller & Troschel).

Archaster pulcher (nov. sp.).

Cinq bras : K = 12 mm., r = I mm., R = 3 r.

Bras se rejoignaal a angles emousses. Vingt-six plaques marginales ventrales

oouvertea de granules on pen espacea, en forme de petits piquants, el pdrtanl un

piquanl plus volnmineuz, mais pen saillanl sur leur angle sup^ro-exteme. Aire

triangnlaire comprise entre les gouttierea ambulacraires el les plaques marginales,

bien distincte; plaques qui la constituenl portant de petits piquants donl le

noinbre lie de|)asse pas six. Des piquants seinlilables se ret miivent sur les plaques

adambulaoraires qui portent dans le Billon ambulaoraire quatre mi cinq piquants

presque egaux, legeremeni divergents el formanl une rangee reguliere. I

dentaires u^^<-/. saillantes terminees cbacune vers la bouche par un gros piquant

Ventouse des tubes ambulacraires ties petite, ringt-deiu plaques marginales dor
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sales de chaquo cote, rcvetues de petits piquants espaces
;
plaque terminale assez

volumineuse portaut deux piquants comme ccla arrive d'ordinaire chez les jeunes

Goniaster. Plaques dorsales petites surtout vers le centre du disque ne portant

guere que six piquants arroudis en forme de granules. Plaque madr£porique

toucliant presque les plaques marginalcs, distincte seulemeut par saillie plus

grande que celle des plaques voisincs et couvertes de piquants scmblablcs a ceux

de ces derniers.

Pas d'anus apparent.

Archaster mirabilis (Ed. P.).

Cinq bras grcles, allonges, pointus, se reunissant a angle vif avec leurs voisins.

11 = S7 mm., r = 12 mm., R > 7 r.

Plus de 80 plaques marginalcs par chaque cote (40 et plus pour cliaque bras)

chez les grands echantillons. Plaques marginales ventralcs contigiics avec les

bras, a partir de la troisieme en comptant du sommet de Tangle interbracliial, a

peu pres carrecs, herissees de petits piquants parmi lesquels se trouvent deux era

trois piquants bcaucoup plus allonges, tres pointus et sur le milieu du bord de la

plaque un autre piquant tres allonge, pointu, pouvant atteiudre vers le milieu des

bras jusqu'ii 8 mm. de longueur.

Les plaques adambulacraires font legerement saillie dans le sillon ambulacrairc,

de maniere a separer les tubes ambulacraires les uns des autres ; chacune d'ellea

porte sur son bord interne un peigne de dix piquants, gieles, cylindriques, gran-

dissant rapidement du bord de la plaque eu son milieu et divcrgents.

Les pieces deutaires sont longues de 4 mm. et leur ensemble large de 2 mm.

;

les deux piquants qu'elles portent sur leur angle buccal sont notablement plus

grands que leurs voisins. Les tubes ambulacraires sont termines par une ventouse

d'assez petite taille mais bien distincte.

Les plaques marginales dorsales sont assez petites, presque earrees, granulcuses,

et ujs portent chacune qu'un long piquant conique semblable a celui des plaques

marginales ventrales. Sur le disque un cercle de piquants semblables entoure

l'anus. Les paxilles sont petites, espacees, granuleuses. La plaque madreporique

beaucoup plus grande qu'elles est tres pres du sommet de Tangle interbracliial et

marquee de sillous rayonnauts assez larges. Dans un assez grand nombre d'exem-

plaires on observe un orifice a la bas des bras, tout pres de la ligne mediane de ces

parties.

Les individus de grande faille prennent les caraefcres suivauts : I'ne aire triau-

gulaire formce de plusicurs rangees de plaques entre les plaques marginalcs ven-

I rales et les plaques deutaires qui sont saillantes sur la face vent rale entre elles

une surface ovalaire bien nette. Sur Taire triangulaire on voit parmi de tins

piquants epars une di/.aine d'assez gros pedieellaires a deux, trois on meme quatre

branches. Pieces deutaires portaul chacune o\\/a- piquants |ilus ^ros a Tangle

buccal.

Plaques adambulacraires portanl huit piquants grfiles, contigusdonl les medians
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sont plus longs. Trente-une plaques marginales ventrales portant chacune de

long piquants pointus, outre un revetemeut de fines epines.

Ventouse des tubes ambulacraires petites. Plaques marginales dorsales petites

au nombre de trente, portant chacune un piquaut. Plaques dorsales du disque

invisibles. Tout le dos couvert de petits bouquets de trois ou quatre petits

piquants qui dissimulent la plaque madreporique. E = 90 mm., R = 45 mm.,

r= 12 Mm., R = 3.5 r. Angles interbrachiaux arrondis.

Archaster simplex (nov. sp.).

Point de plaques ventrales entre les plaques marginales ventrales et les pieces

dentaires. Une plaque margiuale impaire dans Tangle des bras supportant les

pieces dentaires qui sont arrondies au sommet. Quatorze plaques marginales plus

lougues que larges, legeremeut convexes sur le bord externe, de maniere a [aire

paraitre le bord du bras un peu festonne. Ces plaques supportent directement les

plaques adambulacraires qui sont plus petites, polygonales, saillantes dans le sillon

ambulacraire. Quelques petites epines et une beaucoup plus grande, fine, pointue,

se trouvent tout-a-fait sur le bord de chacune des plaques marginales ventrales.

Plaques adambulacraires portant sur leur bord quatre ou cinq piquants divergents

et un a leur centre. Tubes ambulacraires termines par une ventouse bieu dis-

tincte.

Quatorze plaques marginales dorsales plus longues que larges, de forme presque

ovale, plus une impaire triangulaire, portant chacune un loug piquant point u au

sommet de Tangle interbrachial. Piquant de la plaque impaire double au inoins

des auf res ; une autre epine pres de Tanus. Plaques du disque petites, trcs peu

apparcntes. Dos presentant de nombreuses petites epines, espacees, sans plaques

calcaires apparentes. Plaque madreporique petite, arrondie, a surface irreguherc,

vermiculee, presque au contact de la plaque impaire.

E= 35 mm., R = 18 mm., r = 3 mm., R = 3 r, d = 4 mm.

GENRE BLAKIASTER (nov. gen.).

Blakiaster conicus (Ed. P.).

Cinq bras se rejoignant i angle sign, ('pais, un peu obtus au sommet, llgere-

menl arrondis en-desaus, plats en-dessous.

R = 27 mm., r = 10 mm., R < 3 r, d = 46 mm.

La physionomie caract^ristique de cette espece tient ii I'^paissenr et a la dispo-

Mtion di'.s plaques marginales ainsi qu'uo revfitement de piquants des plaques

ventrales.

Les plaques marginales ventrales sunt au nombre de 15 pour chaque bras,

obliques de dehors en dedans el du sommet s la base des bras ; slles ne sunt B6*pa-

recs des plaques sdambulacraires que par une petite plaque oarreo, sauf dans

Tangle interbraebial ou un petit triangle, form< d'une dizaine de plaques dont
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l'une occupe le centre du triangle, les separe de ces autres plaques. Les plaques

adambulacraires sont egalemeut obliques par rapport au sillou ambulacraire: elles

portent dans ce sillon quatre ou cinq piquants allonges et divergents ; niais Unite

la surface est couverte, comme celles des autres plaques ventralcs, y compris les

marginales d'un revetement serre de piquants greles assez allonges, au milieu

desquels on distingue sur le bord des plaques marginales quelques piquants plus

forts, plus allonges et pointus. Les pieces dentaires sont a peine plus grandes que

les plaques adambulacraires voisines, mais saillantes et bien distinctes.

Les tubes ambulacraires sont coniques et termines en pointe.

Les plaques marginales dorsales sont a peu pres verticales dans Tangle inter-

brachial de sorte qu'on les apercoit a peine ; mais elles deviennent de plus en plus

apparentcs a mesure qu'on se l'approche du sommet ; elles sont couvertes de gros-

sieres granulations. La face dorsale est formee de plaques arrondies dont les

granules sont plus allonges de maniere a figurer une sorte de paxille de 1 mm.

environ de diametre. La plaque madreporique est petite a peine, plus grosse que

les paxilles qui l'entourent et les sillons qui la marquent la traversent dans toutes

sa longueur, comme chez les Astropecten, au lieu d'etre rayonnants comme dans la

plupart des autres types.

L'anus n'est pas distinct.

GENRE LUIDIA (Forbes).

Luidia barbadensis (nov. sp.).

Six. bras, tres longs et extremement fragiles, toujours tres contournes dans les

individus conserves dans Palcool.

R = 125 mm., r = 10 mm., R = 12.5 r.

A leur plus grande largeur, les bras out environ 11 mm. de diametre. lis sont

aplatis en dessus et conservent dans Palcool une legere couleur rouge brique.

Les plaques adambulacraires portent dans le sillou ambulacraire un piquant

comprime et legerement recourbc; puis, immediatement en dehors, deux autres

piquants egalement comprimes, mais presquc droits et disposes un peu oblique-

ment l'un derriere l'autrc ; derriere eux, deux ou trois petite piquants plus greles

completent I'armature de la plaque, qui porte en outre un pediccllaire a trois

branches. Pieces buccales assez saillantes avec un peigne dc cinq ou six piquants

diriges vers la bouche.

Les plaques vcntrales sont barbelecs dc tout petits piquants et portent one

rang^e m^diane de piquants plus gros, coniques, dont les deux derniers gran-

dissent considcrablement et formentaux bras la bordurc babituellc de piquants.

Sur chaque bras les trois rangees lateralcs de paxilles de cbaque cote sont

fonnees de paxilles plus grandes que cclle de la region movenne : yiennenl ensuite

deux rangees .assez reguliercs de paxilles plus petitcs, les paxilles medianes sont

plus petites encore et irregulierement disposes.

La plaque madreporique est cachee par les piquants. *
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Luidia convexiuscula (Ed. P.).

Six bras— petits pedicellaires a trois branches dans le voisinage de l'angle des

bras.— Plaques interambulacraires portant dans le sillou nn long piquant coin-

prime et recourbe et derriere lui un bouquet de piquants plus petits. Plaques

ventrales, courtes, couvertes de petits piquants et portant un seul long piquant

marginal

Dos des bras legcrement convexe, a paxilles presque egales, un peu plus petites

cepeudant sur le milieu des bras et sur le disque, portant de petits piquants diver-

gents presque egaux dont les mediaus, un peu plus gros que les autres, ne se pro-

longent pas en aiguillon— environ 15 raugees de paxilles.

Plaque madreporique invisible sans preparation.

B = 51 mm., R = 28 mm., r = 5 mm., 11 = 5.5 r.

GENRE ASTROPECTEN (Likck).

Astropecten alligator (nov. sp.).

Cinq bras, aplatis, termines en pointe ; angles interbrachiaux non arrondis.

B,= 10 mm., r = 9 mm., E, = 4.5 r.

Largeur des bras a leur base =9 mm. Les plaques interambulacraires sont

bordees de piquants dont trois divcrgents occupent le bord du sillon ambulacrairc,

un ou deux, plus petits sont places sur les bords lateraux de la plaque et trois sur

son bord externe. Quelquefois un piquant s'eleve en outre de la partie cent rale

de la plaque ; les piquants du bord ambulacrairc sont d'ailleurs les seuls dont le

nombre soit constant. Les plaques ventrales presentent certain nombre d'ecailles

pointues qui s'amincissent et deviennent plus serrces sur les bords et dans 1'inter-

valle des plaques. Un petit nombre de piquants obtus et aplatis se trouvent

parmi les ecailles qui deviennent plus longucs vers le bord extcme de la plaque,

formant ainsi unc rangec marginale de petits piquants ordinairemeut au nombre

de trois, au-dessus desquels s'inserent deux piquants plus longs, aplatis et poin-

tus. Les plaques ventrales debordent tres scnsiblemeut les plaques marginales

dorsales ; ccllcs-ci, au nombre de 30 a chaque bras, peu elcvt'u is, presque carries,

sauf dans lc voisinage du sommet de l'arc interbracliial oil elles sont on peu plus

larges que longues. Les granules qui les recouvreut sont assez gros, Baillants

et imii contigus.

Les trois ou quatre premieres plaques interbrachiales portent au milieu de leur

bord interne un piquant eonique, vertical, assez court, celui que supporte la plaque

triaugulaire qui forme le sommel de ['angle etant on pen plus grand que les autres.

Ensuite oe piquanl se d^plaoe graduellement en se rapproohanl du bord libra des

bras sans oependanl 1'atteindre, A la base des bras, I'aire paxillaire est a pen

]iivs egale a quatre fois la largeur des plaques marginales; les paxilles sunt petites

et formers de qiielipirs granules centraux entoiires d'uile colirolilie de six B liuit

petits piquants, I6geremenl renfles an sommet ; dies affectent dans lc voisinage
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du bord des bras ime disposition en rangees transversales assez uette. On compte

a la base des bras uue quinzaine de paxilles d'un bord a l'autre. La plaque

madreporique peu appareute, a sillons peu nombreux et non radies, n'est separce

des plaques marginales que par uue ou deux, paxilles, taudis qu'ou en compte une

viugtaine eutre elle et le centre legerement en relief du disque.

Recu k Cambridge en Mars 1881
;
publie le 25 Juin 1881.

Note. — The list of the stations at which the different species occur will be given

in the final report. — A. Ag.
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XV.

Preliminary Report on the Mollusca, by "W. H. Dall.

It has seemed desirable to those directing the publications on these

materials, in order to secure proper recognition to those engaged in the

sounding and dredging work, that the description of the many new forms

contained in their collections be not longer delayed. Later laborers in

the same field have already, to some extent, duplicated the materials,

and this may be expected to go on in increasing ratio. I have, there-

fore, endeavored to give recognizable descriptions of those forms which

seemed to be new, reserving for further treatment the species on which

some doubt existed, or which from their habitat and appearance seemed

likely to belong more properly to the fauna of moderate depths. These

descriptions are only preliminary to the work in which they shall be

properly figured, without which, indeed, species of mollusks can hardly

be said to have been wholly published, especially in these days of refine-

ment in specific differentiation.

The materials here described do not include collections obtained

by Professor Agassiz and Commander J. R. Bartlett, U. S. N., on the

"Blake," in the season of 1878-79, but with very few exceptions form

part of the mollusca gathered by the party on the "Blake," in 1877-7S,

under Professor Agassiz's supervision, while the vessel was commanded
by Lieut.-Com. C. D. Sigsbee. The later collections, containing many

forms of great beauty, have not yet been administered upon, owing to

the limited leisure of the writer, and his absence on official duties.

Vol,, ix. — no. 2. 3
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It can hardly be expected that all the species here described will ulti-

mately prove to be new, but the probability is that most of them are

so. In preparing the descriptions, I have been much indebted to the

kindness of Mr. K. J. Boog-Wateon, in charge of the " Challenger " mol-

lusks, for early copies of his preliminary descriptions, etc., which has

enabled me to avoid re-describing species obtained by that expedition,

but of which knowledge in many cases has reached but a limited circle

of the scientific world. To Dr. J. Gwyn Jeffreys I am also under obli-

gations of a similar nature, and for the most obliging loan of rare and

even unique specimens for comparison.

I may add that, so far, the more detailed study of the specimens has

done nothing to vitiate the deductions reached in the " General Conclu-

sions " (Bull. M. C. Z., VI. No. 3), but, on the contrary, the views there

put forward have received further confirmation.

The difference in richness between the collections of the " Blake " and

those of the " Challenger " is truly remarkable, at least so far as the

mollusks are concerned ; the former containing perhaps three times as

many species as the whole three years' voyage of the "Challeuger"

brought to light.

Cadulus aequalis n. s.

Shell opaque white, polished, without sculpture except a rare line due to

growth or some irregularity ; very slightly curved with hardly any gibbosity

perceptible, such as there is being in the anterior fifth of the shell ; anal

opening circular, simple, thin-edged, not oblique ; anterior opening somewhat

oblique, slightly contracted, nearly circular ; the shell on the whole tapering

regularly toward the posterior end, which is stouter than usual in the genus.

Lon. 1"><>. Anal diaiii. 1.0. Oral diam. 2.0. Max. diam. 2.5 mm.
Station 43, 339 fathoms, three specimens.

This species is unlike any of those described from the "Challenger" col-

lections and the others figured by Sars. Its even taper is particularly no-

ticeable.

Cadulus Watsoni n. s.

Shell translucent white, polished, showing faintly the annular lines of

growth; slightly curved, with the greater portion of the curve in the anal

third ; tapering rapidly from the oral third to the posterior end; the oral

third Battened on the convex side toward the mouth ; this portion also tapered

laterally in the same direction ; oral aperture not perceptibly oblique in the

motl perfect specimen, slightly bo in another; the transverse diameter of the

mouth very slightly longer than the vertical diameter. Loa 13.0 j anal

diam. 0.6; oral diam. 1.6; max. diam. 2.26; these measurements, when not
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otherwise stated, being taken from back to front, or from the concave to the

convex surface. Max. transverse diam. 2.9 mm.
Off C. San Antonio, 413 fms. Yucatan Strait, 640 fms.

This species is most like C. colubridens of Watson (New Zealand, TOO fms.),

but has no gibbosity on the concave or (dorsal) side, a less oblique mouth, is

more tapered, and more curved up posteriorly.

Cadulus Agassizii n. s.

Shell translucent white with more opaque annulations ; shining, destitute of

sculpture excepting nearly imperceptible lines of growth, very slightly curved,

the dorsum being nearly straight except at the posterior fourth, oral end very

slightly tapered, not flattened
;
posterior part gently tapering from the anterior

third ; anal end rather stout, opening simple, circular; oral end thin, mouth

forming an angle of 45° with the axis, simple, quite circular ; the tube with no

pronounced gibbosity. Lon. 9.0. Max. lat. 2.0. Oral diam. 1.5. Anal diam.

0.75. Max. diam. 2.0 mm.
Station 5, 229 fms.

This species resembles C. sauridens Watson, but is three times the size, wants

the gibbosity, and has a straighter back. It differs from 0. gracilis Jeffreys in

size and in wanting the compression, so far as can be decided in the absence of

a specimen or figure of Jeffreys's species. The proportions are different from

those of V. Pandionis V. and S., of which the mouth is described as elliptical.

Cadulus lunulus n. s.

Shell translucent white, smooth, destitute of sculpture ; dorsum nearly

straight, slightly inflated near the middle ; oral end contracted, not flattened,

and more slender at the mouth than the posterior end ; the shell largest in the

middle, and tapering nearly equally to both ends, apertures simple, circular,

the oral one oblique and quite contracted in proportion to the rather stout

form of the shell, which, but for the curve of the convex side and extreme

ends, would be nearly evenly fusiform ; there is no gibbosity, and, though the

anal aperture is the larger, it seems unbroken. Lon. 6.0. Oral diam. 0.75.

Anal diam. 0.87. Max. diam. 1.5 mm.
Station 2, 805 fms.

Most like G. simillimus Watson, from which it differs in its more even half-

moon shape, and proportions.

Cadulus cucurbitus n. s.

This little shell is perhaps best described by saying that in form it is about

midway between C. ofenu Watson and 0. twmdoma Jeffreys, being larger than

the former and more evenly tapered from the middle than either. It wants

the ledge within the aperture at both ends, is polished, translucent, and with-
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out perceptible sculpture ; neither of the apertures appears to be oblique
;

both are circular. Lon. 4.0. Max. diam. 1.25. Oral diani. 0.62. Anal diam.

0.37 mru.

Station 19, 310 fms.

It is really somewhat difficult to decide which is the anterior opening in this

species, unless the size be considered a criterion.

C. sauridens "Watson.

St. Thomas, Challenger Exp., 390 fms. Blake Exp., Station 19, 310 fms.

;

off Cape San Antonio, 1,002 fms. Barbados, Hassler Exp., 100 fms.

C- obesus Watson.

St. Thomas, Challenger Exp., 390 fms. Blake Exp., Station 20, 220 fms.

Siphonodentalium quadridentatum n. s.

This species is best described by comparing it with S. tetraschistum Watson,

to \Vhich it is nearly allied. The present form, which may prove eventually to

be a large race of Watson's species, seems to differ from it in its proportionately

greater stoutness and actually larger size, in the want of any sculpture on its

polished surface, and in the proportionally smaller and narrower slits at the

anal end of the tube. The dimensions of quadridentatvm are:— Lon. L0.0.

Max. diam. 1.3. Oral diam. 0.80. Anal diam. 0.4 mm. The same in Mr.

Watson's species are 7.7, 0.81, 0.75, and 0.4 mm. respectively. His specimen

came from Fernando Noronha, 7-25 fms. ; ours is from Pourtales's dredginga

on the west coast of Florida, in 30 fms.

In other respects than those mentioned, Watson's description and figure

agree almost exactly with our specimen.

DENTALIUM.

A.— Species with cylindrical tube.

D. perlongum Dam.

Bull. Mus. Cottp. Zool., V. No. 6, p. 01 (name only). 1S78.

Shell solid, opaque white. Bhining, without sculpture except delicate irrego*

larities due to incremental lines; oral aperture simple, nearly circular, its plane

quite or nearly at righl angles to the axis ; anal aperture with a shallow notch

(in adult specimens) on the convex Bide ; tube very slightly curved. Lon.

BO.O t., BOA Anil diam, ".: t.. ik7. Oral diam. 3.8 mm.
Station 41, 860 fma station 16, 888 fms. Yucatan Strait. 640 fma, Sta-

tion :;::. hat. 84° l'. Lon, B8° B8' \\\, 1,568 fms.
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This superb species may be compared with D. acutissimum Watson, but is

proportionally more slender, wants the faint longitudinal striae, and is without

an anal notch on the concave side. »

D. agile M. Sars.

Antalis agilis G. 0. Sars, Moll. Reg. Arct. Norv., p. 102, tab. 20, fig. 9. 1878.

Station 32, 804 fms. Station 33, 1,568 fms.

I can find no characters to separate these specimens from Sars's species,

except the absence of the (inconstant) notch at the anal extremity, although

they appear to be perfect.

D. antillarum D'Orb.

Sagra, Moll. Cub., PL XXV. figs. 10-13.

Station 20, 220 fms. ; Barbados, 100 fms. ; Yucatan Strait, 640 fms. ; Sta-

tion 44, 539 fms. ; Station 19, 310 fms. ; Station 43, 339 fms. ; Station 33,

1,568 fms. ; off C. San Antonio, 1,002 fms.

D. disparile D'Orb.

Loc. cit., figs. 14-17.

Station 41, 860 fms.; Yucatan Strait, 640 fms.; Barbados, 100 fms.

D. ceras Watson.

Station 33, 1,568 fms.

This specimen measures 50.0 mm. in length. Watson's came from the mid-

Pacific, east of Japan, in 2,050 fms., and from the Atlantic, west of Valparaiso,

in 2,160 fms.

D. sericatum n. s.

Shell small, very thin, acute, slightly curved, rather rapidly enlarging ; cov-

ered with line, sharp, close set longitudinal grooves with narrower threadlike

interspaces separating them to the number of thirty-six on the middle and

about fifty at the oral end of the shell
;
plane of the oral aperture at right

angles to the axis, both apertures circular, simple ; color translucent white,

with opaque white wavy lines (like those on the silk goods known as moire

antique) encircling the shell with zigzags whose successive irregular bands

(0.8 nun. apart in the middle of the shell) are Bub-parallel with one another,

and gradually become more slemler and further apart toward the ends. In a

specimen 13.0 mm. long there are about fifteen of these bands, each band

with about 10 or 12 angles. Lon. 13.0. Anal diam. 0.37. Oral diam.

1.2 mm.
Yucatan Strait, 640 fms.
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The sculpture of this species recalls that of D. capillosum Jeffreys, which is

a much larger species, less suddenly attenuated, and, so far as described, want-

ing in the remarkable color- pattern of D. sericatum.

D. ceratum n. s.

Shell of waxen hue becoming whiter toward the mouth, aculeate, slightly

curved, rather stout, and of glassy texture ; at the anal end septangular, the

angles passing into riblets at the beginning of the middle third, then becoming

gradually much more numerous, finer, fainter, and lastly absent or evanescent

on the oral third. Surface shining, apertures simple, circular. Lon. 30.0.

Anal diam. 0.5. Oral diam. 2.0 mm.
West Florida, Pourtales, 50 fms. Station 2, 805 fms.

This species has about the curve and proportions of D. circumcinctum

Watson, but is much smaller, has a wholly different sculpture and no anal

notch.

B.— Species with tube laterally compressed.

D. Sigsbeanum n. s.

This may be best described by comparing it with its nearest ally, D. didy-

mum Watson (St. Thomas, W. I.), than which it is more slender, more attenu-

ated, more arched, and the compression results in an evenly elliptical section,

instead of a subtriangular one, as in his species. It is translucent whitish, less

brilliant than the last-described species, and apparently, from the look of

the eroded tips, is notched at the anal end, but this is not certain. Lon. 20.0.

Anal diam. 0.3. Major oral diam. 2.0. Minor do. 1.1 mm.
Yucatan Strait, 640 fms.

C. — Species with tube transverse/]/ compressed.

D. compressum Watson.

Station 43, 339 fms. ; off C. San Antonio, 413 fms. (Culebra, St. Thomas,

390 fms.— Challenger.) This turns out not to be a SiphonodeiitaUum, after all.

D. ophiodon n. s.

About the same length as the last species, more slender, more acute, mure

translucent, more curved, and without the evanescenl indications of longitu-

dinal striation ; the compression results in less tendency to angulation, and

there is an evident tendency, in adult specimens, tor the diameter at the month

to be somewhat Less than at a short distance behind it, —a very marked <lis-

tinction as between the two. The shell is quite translucent, and very thin ;

there is very little variation between the specimens. Lon. 12.5. Anal diam.

0.27. Major oral diam. 1.3. Minor do. 1.1 mm.
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Station 19, 310 fms. ; Station 20, 220 fms. ; Station 21, 287 fms.

The flattening is most prominent a little way behind the mouth in the adult,

and is best seen in an adolescent specimen.

Siliquaria modesta n. s.

Shell white, small, delicate, irregularly coiled, unattached, surface without

sculpture except that formed by the rounded incremental lines, which have

somewhat the appearance of floss silk when wound on a spool. Apical part a

simple cone, which bears marks of the slit as far as can be seen almost from

the first ; the apical and terminal portions usually more loosely coiled than

the middle part ; the slit near the mouth is open continuously, with an undu-

lated margin ; further back the prominent parts of the undulations approach

each other, finally joining, forming ovate holes, which, lastly, are entirely filled

up in the older third of the shell. The coils rarely exceed 25.0 mm. in length,

and gradually enlarge ; the diameter of the mouth is 3.0 mm. or less ; of the

widest part of the slit, about 0.5 mm. Found at all depths from 80 to 800

fathoms, but not in less than 80 fathoms. The specimen from which the de-

scription was taken lived in 220 fathoms (Station 20). The shell is so very

fragile that only living ones came up in even tolerable condition ; the dead

ones can hardly bear touching. It is evidently suited only to a soft and quiet

bottom.

Bivonia exserta n. s.

Shell white, uncoiled or only curved ; short, stout, thick, attached by its

tip only, and rising upward and forward from this support. Interior of tube

circular in section, smooth ; exterior having five longitudinal ribs, or keels,

and otherwise deeply and strongly annulated, looking like a pile of round-

edged coins or biscuit, one upon another. Lon. 11.0 mm. Diam. 2 mm.
Internal diam. 1.0 mm. Length of attached portion, 3 mm.

This has a remarkable sculpture, and is only provisionally referred to Bivo-

nia, as the operculum is unknown. Found with the last.

Pedicularia albida n. s.

Shell in the embryonic state (as seen imbedded in young specimens) appar-

ently having somewhat the shape of an immature MargineUa, of a deep pink

or salmon colo^, the visible surface of the nuclear whorl polished, smooth, the

second with a sharp keel, the succeeding ones granulated or reticulated, but

generally so immersed in the adult Bhell as to be indistinguishable, The
whorls of the adolescent shell white, marked with numerous even, tine re-

volving threads, separated by equivalent grooves, both becoming coarser with

growth and terminating in denticulations on the margin and the distinct colu-

mella ; these threads are prettily reticulated by the lines of growth. In the

adult, the outer lip and the outer margin of the columellar callus (which is
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then irregularly striated) are produced in a more or less irregular manner,

become confluent, and assume the shape of the coral upon which the animal

lives. Diam. of embryonic shell, 0.37 mm ; of adolescent, 2.5 ; of adult, 5.0 mm.

Lon. of adult, from 3.0 to 9.0 mm.
Barbados, Hassler Exp., 100 fms. Off Havana, Sigsbee, 450 fms. Yucatan

Strait, 640 fms.

This seems sufficiently different from any species noticed by me.

Margarita aegleis Watson.

Linn. Soc. Journ., XIV., 1879, p. 704 ; St. Thomas, W. I., 390 fms.

M. lamcllosa Verrill and Smith, Am. Journ. Sci., Nov. 1880, p. 397.

This beautiful species, like most of the genus, is exceedingly variable, the um-

bilicus varying from very wide to comparatively narrow, the shell depressed

or conical ; the number of nodulated ribs or simple carinas, the thickening or

absence of it on the pillar, and the number of whorls, differing according to

age and individual. I am not at all sure that others of Watson's species

shoidd not be combined with this ; but, in the absence of specimens for com-

parison, I hesitate to do more than suggest a careful inspection. The number

examined shows every transition.

Station 2,805 fms. ; Yucatan Strait, 640 fms.; Station 21, 287 fms. ; Sta-

tion 46, 888 fms.; off Cape San Antonio, 640 fms. ; Station 41, 860Jins. ; Sta-

tion 19, 310 fms.

Margarita asperrima n. s.

Shell conical, yellowish white, turreted, higher than wide ; whorls five to

seven, the last forming half the height of the shell ; base rounded, umbilicus

small, partly covered by the reflexed lip, transversely striate, with one longi-

tudinal thread close to the bounding nodulated strong carina! rib ; upper

whorls with two strong longitudinal ribs, the lower of which forms the carina

of the last whorl ; near the beginning of the latter a single less conspicuous

thread is intercalated between these two ; the carina is above the middle of

the last whorl, and between it and the bounding rib of the umbilicus are four

strong, simple revolving threads, not nodulated, between which, near the

mouth, intercalary, weaker threads begin to appear. Suture distinct, compact,

not channelled, except by projection of the ribs above and below it which

rive tin- shell a turreted appearance. Lip thin or slightly thickened, denticu-

lated on the edge by the rib-ends
;
pillar little thickened, its base apparently

toothed by the ends of tin- umbilical threads (these denticulations an- probably

missing in tin- perfect adult); mouth slightly oblique, not produced below;

transverse sculpture consisting of threads Following the lines of growth, rising

into lamella between the ribs, and in passing over them (excepl the basal

ones) forming squarish projections, t-utt in^ tin' ribs obliquely. Nucleus smooth,

polished, the remainder dull white, with no visiUe nacre. Alt. 7.5. hat. «'l

. 6.0. Beight of aperture, 3.0 mm.
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Station 12, 177 fms. ; Barbados, 100 fms. ; Station 20, 220 fms.

This little shell has much the form of Trochus transenna W. The regular-

ity of its asperities has a very pleasing effect, and it seems <piite different from

any described species.

Margarita scabriuscula n. s.

Shell white, conical, compact, very thin, with a silky lustre ; whorls, five to

six, suture not channelled ; nucleus bulbous, polished, smooth ; next whorl

and a half having a sculpture of slightly raised ribs like a minute Scalariaj

on the following whorls the upper surface decorated with two carinae, sculp-

tured with closely set, angular, buttressed projections, like those figured by

Watson on the carina; of Trochus clavatus (PI. V. fig. 8), but the buttresses are

not continuous over the whorl, so as to form transverse ribs, and the second

carina is within the periphery of the last whorl, which is bordered by a sharp,

angular carina, without nodules or projections ; two similar, but lightly nodu-

lated, intervene on the somewhat rounded base between the last and the nodu-

lated boundary of the umbilical chink, which is nearly filled by the reflected

pillar ; the lines of growth radiate in a wavy manner from the umbilicus over

the whorl, and constitute the remaining sculpture ; there are no longitudinal

stria; of any kind, or any ribs except those described ; the aperture is nearly

rectangular, a little wider than high ; the sides of the spire are rather a little

inflated than simply conical. Alt. 4.75. Lat. of base, 4.0. Lat. of aperture,

1.62; alt. 1.12 mm.
Station 44, 539 fms.

This has the characteristic aspect of an abyssal shell.

•Margarita lissocona n. s.

This species belongs to the same group as the last three mentioned species,

but is nearest to the last. The shell is more simply conical, consisting of six

and a half whorls, which glisten with that peculiar spun-glass or flossy lustre

noticeable in so many abyssal species ; the nuclear whorls as in the last; then

the sculpture consists of two lines closely appressed to the sutures, less promi-

nent and less conspicuously provided with the angular projections than in the

last species. Between the upper and lower lines the surface of the whorl is

smooth, except for lines of growth, shining as above described, and Beems even

a little concave. The nodules on the upper carina of one whorl tit into the

spaces between the nodules on the lower carina of the preceding whorl, and

thus alternate, along the line of the suture and give it a wavy character. The
carina on the last whorl is seen to lie formed by two threads, which constitute

the periphery, with fainter angularities than the others. The base is somewhat

inflated, with two sharp, smooth threads between the periphery and the nodu-

late boundary of the small funnel-shaped umbilicus. The lines of growth are

much as in the last species, the umbilicus is nut infringed upon by any lvtlcc-
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tion of the pillar lip, and the aperture is about as wide as high, and less dis-

tinctly rectangular. Alt. 5.5. Lat. of base, 4.5. Lat. of aperture, 2.0 mm.
Station 47, 331 fms.

This little species recalls the. last in many features, but the differences in

sculpture and umbilicus are so great that it seems inadvisable to unite them

without a connecting series.

Margarita filogyra n. s.

Shell white, or brownish white, but little nacreous, except when decorti-

cated ; suture appressed, not conspicuous ; whorls six, the first two and a half

smooth and glassy, the others, on the upper surface, supplied with four carina?,

extending from the periphery half-way in toward the suture ; the space be-

tween the inner carina and the suture sculptured with fine even radiating

ridges, striated by the lines' of growth, underneath which are a few inconspicu-

ous longitudinal threads ; on passing over the inner carina these ridges be-

come about three times as numerous, and so continue over the whorl, the base

being supplied with about eighteen smooth, fine, even, close set revolving

lines ; the radiating lines or fine ridges are almost obscured until they pass

into the umbilicus, where they appear as striations on its walls. The umbili-

cal rib is not nodulated ; the sides of the umbilicus are so straight that they

look concave above the rib, and the perforation is visible to the apex, though

not wide or funnel-shaped. The base of the shell is full and rounded, the

pillar lip emarginated, and the aperture almost round ; there is no reflect inn

or callus, except that in adult shells the outer lip is a little thickened, while in

young ones it is slightly emarginated by the ends of the carina?. Alt. 6.75.

Lat. of base, 8.0 ; of aperture, 4.0 ; of umbilicus, 1.5 mm.
Off Cuba, Pourtales, 200 fms. Station 20, 220 fms. Yucatan Strait,

640 fms.

This recalls the M. groenlandica in some respects.

Margarita (Turcicula) imperialis n. s.

Shell with five (?) whorls, globosely conical, white, extremely thin ; umbil-

icus reduced t<> a mere chink under the thin callus of the upper part of the

pillar lip. Mouth rounded rectangular, pillar somewhat concave, margins all

thin ; base flattened convex, with seven revolving ribs, the outermost of winch

is just within the periphery, crossed by radiating line- of growth, regular and

very fine, but raised into low, very sharp lamella, which pass over the pe-

riphery on to the Upper surface of the whorl ;
the last 18 provided with two

strong revolving rib-, one of which forms the periphery, while the other lies

a little less than half-way from the first toward the -uture ; two indistinct

threads run in the vicinity of the suture ; on the revolving ril>s above men-

tioned there an' regularly disposed sharp rough tubercles (seventeen on the

uhoil), most prominent on the middle carina; the above-mentioned
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lamellse are arranged with a regular irregularity (which gives a shagreened

appearance to the surface) between the carinse, and are still coarser and more

elevated over the threads near the suture, forming there a double row of scales

partly obscuring the suture, which is nevertheless rather deep. Alt. of last

whorl, 10.0. Lat. 13.0. Alt. of aperture, 5.5. Lat. of same, 6.25 mm.

Off Cuba, Pourtales, in 200 fms.

The single specimen taken, though destitute of the apical whorls, seemed

too remarkable to leave undescribed. It has a general resemblance to some of

A. Adams' species of Turcica from Eastern seas, but has a peculiar and re-

markable sculpture, and wants the teeth on the pillar.

Margarita iris n. s.

i

Shell thin, brilliantly nacreous, inflated, depressed-conical, five-whorled
;

spire obtuse ; nucleus polished, smooth, very minute ; remainder of shell

sculptured with fine revolving lines, subequal, about as wide as the inter-

spaces, about eighteen at the beginning of the last whorl ; these are crossed

by slight plications, beginning near the suture, becoming nodulous on a single

prominent thread a little way from the suture (which is thus made to appear

somewhat channelled), becoming faint about the middle of the upper side of

the whorl, and entirely disappearing before reaching the periphery ; the re-

volving lines are fainter on the rounded base ; the umbilicus is wide and

funnel-shaped, bordered by a strong keel with about twenty-five rounded

nodules, the inner walls of the umbilicus with strong revolving lines deli-

cately reticulated by the lines of growth. The • whorls are rounded, with no

carina at the periphery ; the pillar thin, arched, not reflected ; the aperture

nearly round, but angulated above by the sutural thread, and below by the

umbilical keel ; edges simple, not thickened ; operculum thin, corneous,

multispiral ; shell nacreous, with delicate suffused splashes of brown. Alt.

5.0. Maj. diam. 5.5. Diam. of aperture, 2.0 ; of umbilicus, 2.75 mm.
Sand Key, 119 fms.

Margarita maculata n. s.

Shell in general form and sculpture much resembling the last, but without

the nacreous coloring, stouter and coarser in every respect. Whorls live, the

revolving threads on the upper side of the whorls only seven in number (on

the last whorl), of which the inner two are crenulated by the radiating plica-

tions which otherwise are visible only as radiating threads in the interspaces,

the base rounded with nine flattened revolving rihs separated only by incised

lines and crossed by delicate lines of growth. The umbilicus much smaller

than in the last, bordered by two nodulous ribs with a remarkably deep groove

between them ;
aperture as in the last, hut not so distinctly angulated ; shell

variously painted with brown on a yellowish white ground ; one specimen ha-

live distinct brown patches on the upper side of the last whorl, another has

more numerous radiating brown streaks ; the base is whitish, and in adults
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there is a thickening of the inside of the aperture all round, but least on the

pillar. Alt. 4.5. Maj. diam. 5.0. Diain. of aperture, 2.25; of umbilicus,

1.0 mm.
Station 2, 805 fms.

Margarita lubrica n. s.

Shell small, conical, white, shining, with, a slight nacreous h ue ; -whorls five

full and rounded ; suture distinct ; from about the beginning of the third

whorl a row of round nodules extends along the upper line of the whorls just

below the suture, about twenty-five on the last whorl and more faintly de-

fined near the aperture ; base perforated by a small umbilicus bounded by a

thickened raised line, within which are about twelve plications extending up

into the umbilicus ; outside of this line a few radiating impressed lines extend

toward the outer part of the whorl ; faint lines of growth are here and there

visible on the polished surface ; aperture nearly circular, thin-edged, simple
;

the pillar slightly extended on the umbilical side, not thickened. Alt. 4.0.

Major diam. 3.25. Diam. of aperture, 1.5 ; of umbilicus, 0.5 mm.
Station 2, 805 fms.

This shell may possibly not be a Margarita, but there seems no other place

available for it. The minute nucleus and regular form preclude the idea of its

being the fry of something larger.

Margarita (?) euspira n. s.

•

Shell conical, shining, pearly white, elevated, with a rather obtuse apex ; five-

whorled, the nucleus translucent, white, and with a sculpture of strong revolv-

ing threads, of which that nearest to the suture is most pronounced, and con-

tinues, at first sharp, then with slight waves, then with oblique waves like the

"lay " of a stranded rope, and on the last whorl as a succession of well-elevated,

pinched-up points forming a band next the suture ; the others disappear on the

third whorl, and for the rest the shell is only marked by faint lines of growth

here and there a little more pronounced in the vicinity of the umbilical callus

;

periphery with a tendency to carination, base rounded ; aperture oblique,

rounded, margin sharp, simple, pillar stout, thick, inseparable from a thick

white callus which forms a lump over the umbilical pitj end of pillar (broken

in specimens seen so far) apparently forming a sort of lump or thickened angle.

Suture distinct throughout. Alt. 5.7."). Major diam. 6.0. Diam. of aperture,

3.0 nun. DefL Bomewhat less than 90°.

Station 2, mi:, fms.

Perhaps nol a Margarita, but with no sufficient characters to justify it > being

separated in the absence of soft parts.

Calliostoma circumcinctum n. s.

Shell sdid. strong, white, elevated, conical, Beven-whorled ; nucleus polished,

small, delicately reticulate ; cither whorlfl with two >liarp, much produced, thin
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keels a little recurved at their edges, and crossed only by most delicate lines of

growth ; base flattened, ornamented with nine angular ribs, the outermost pro-

duced somewhat ; umbilicus none, aperture subrectangular, notched by the

keels
;
pillar simple, somewhat projecting at its anterior end, not callous ;

suture appressed, distinct, not channelled. Alt. 8.0. Basal diam. 6.0. l)iam.

of aperture, 3.0 mm.
Yucatan Strait, 640 fms. ; Station 2, 805 fms.

This somewhat resembles a Calliostoma annulatum in miniature, with the

Calliostoma tiara Watson sp.

Trochus (Ziziphinus) tiara Watson, loc. cit., p. 696 (390-1,075 fms.).

Off Havana, Sigsbee, 450 fms. ; Station 44, 539 fms. ; Station 20, 220 fms.

(St. Thomas and Bermuda, Watson, Challenger Exp.)

The number of these which I have to compare is smaller than of Margarita

cegleis, but the variations are as numerous as the individuals, and there are

specimens with an impervious base, while others indicate a chink in the um-
bilical region. The sculpture is tolerably constant, and the elevated shape

much more so than in the Margaritas.

Calliostoma Bairdii Verrill and Smith.

C. Bairdii Verrill and Smith, Am. Journ. Sci., loc. cit., p. 396, Nov. 1880.

C. Psyche Dall (not described), Bull. M. C. Zool., V., p. 61, July, 1878.

This lovely species was first found by Pourtales in 100 to 200 fms. along the

Florida reefs ; it seems to vary from 80 to 350 fms. in its habitat. The orig-

inal specimens were burned at Chicago ; others were subsequently collected,

and more lately it has been found by the United States Fish Commission in

deep water off Newport, R. I. It strongly recalls some of the European forms.

Calliostoma roseolum n. 9.

Shell acute conical, eight-whorled ; the first five whorls flattened, the last

three somewhat rounded ; periphery of last whorl gently rounded to meet the

rather flattened base ; umbilicus none
;

pillar short, straight, ending in a

slight knob inside the margin of the aperture, which is thin, erenulated by the

sculpture, nacreous, obliquely set and subrectangular in form; sutures ap-

pressed, hardly visible except in the last three whorls : color delicati

nucleus smooth and white ; the base witli about twelve equal revolving ribs

consisting of successive rounded nodules, of even size, somewhat like >tii:

beads ; the first, third, and fifth ribs, counting from the pillar, show every

third bead crimson, the others white j the ether basal ribs have the rosy color

el" the shell, but iu the seventh, ninth, and eleventh, each alternate or each

third bead has a deeper crimson tint, though this is hardly visible without a
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glass. On the upper surface of the whorls are (eight in the last whorl) sim-

ilar beaded ribs, several of which have rosy beads alternating with crimson

ones ; the general rosy hue is clouded darker and lighter alternately, but in

an indefinite way. The sculpture of the whole shell is very uniform. Alt. 9.5.

Basal diam. 7.0. Diam. of aperture, 3.5 mm.
Station 11, 37 fins. Lat. 23° 43' N., Long. 83° 25' TV., near Havana.

This is one of the early finds of Pourtales, lost at Chicago, afterward re-

found, and has been known to me for a good many years. It recalls C. mac-

andrce from Panama in general form, and is one of a group of small species,

apparently hitherto undescribed, which have a considerable general resem-

blance to one another, and to some West American forms.

Calliostoma apicinum n. s.

Shell conical, of six whorls, elevated, thin, rather solid ; whorls and base

flattened, the sutures hardly visible, the last whorl subangulated, but not

carinated, on the periphery. Nucleus prominent, bubble-shaped, shining,

opacpue white ; second whorl deep rose-pink, with three longitudinal beaded

ribs ; rest of shell yellowish white, with indistinct clouds of brown trans-

versely disposed on the upper whorls ; the lower rib on the second, third, and

part of the fourth whorls with somewhat larger beads than the rest, crowning

the suture ; the upper side of the last whorl with about nine revolving beaded

ribs with a slight tendency to run in pairs, beginning at the periphery
; base

with eleven somewhat flattened ribs, only the two next the pillar beaded, the

others crossed by evident lines of growth, radiating in a wavy manner ; umbilicus

a hardly visible puncture
;
pillar grooved, hardly thickened, aperture not very

oblique, crenulated (especially below) by the ends of the ribs, subrectangular.

Alt. 7.5. Basal diam. 7.0 ; of aperture, 2.0 ; width of do. 4.0 mm.
Barbados, 100 fms. Off Havana, Sigsbee, 175 fms.

CaUiostoma sapidum n. s.

This species bears a strong superficial resemblance to the last, and is best

described by a differential diagnosis ; it is entirely white, not colored ; it has

seven whorls in a shell of the same size as an apicinum with six ; the sutures

are slightly channelled, and therefore distinctly visible ; there are four instead

of nine beaded ribs on the upper side of the last whorl, and the beads aiv

i, the interspaces wide enough to Bhow the lines of growth crossing

them ; the nodules on the peripheral rib in this whorl are undulations rather

than beads, and sufficiently large to give a crenulated appearance to the border

of the shell when viewed from below ; there are eighl revolving ribs on the

base crossed by tine ridges following the lines of growth ; there is no umbilicus

orcalln- ; the pillar is not grooved or thickened ; the aperture is more oblique

and proportionately less wide. Alt. 5.0. I'.asal diam. 4.12. Alt. of aperture,

l.r. Width of do. 2.0 nun.

on 2, B05 tin-.
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Calliostoma Yucatecanum n. s.

Shell belonging to the group of ft Palmeri Dall, ft eximium Rve., and C. lima

of the western coast of America. Shell depressed conic with a rather acute

apex and six whorls ; nucleus white, delicately sculptured ; remainder of shell

whitish with faint streaks of hrown transverse to the whorls, arranged so as to

present the appearance of seven brownish streaks radiating from the apex ;

other dots and streaks of brown irregularly distributed ; upper side of whorls

with one smooth revolving keel nearly midway between the sutures, but a

little nearer the periphery ; this gives the whorls a somewhat tabulated aspect
;

above this on the last whorl are four smaller more or less beaded or crenulated

keels, below it are two without nodosities, reaching the gently rounded periph-

ery ; between these are intercalary threads or grooves ; base supplied with nine

rounded revolving ribs, those nearer the umbilicus with a tendency to 1 nail-

ing ; interspaces about as wide as the ribs, which are crossed by slight eleva-

tions due to lines of growth ; umbilicus perforate, bordered by a strong white

rib, inner walls smooth or transversely striate
;
pillar emarginate, twisted, not

thickened, ending in a rounded lump above the basal margin of the aperture
;

the latter oblique, subrectangular, nacreous, sharp-edged, crenulated by the

ribs. Operculum as usual in the genus. Alt. 7.0. Basal diani. 7.0. Diam.

of aperture, 4.0 ; of umbilicus, 1.0 mm.
Yucatan Strait, 640 fms.

Calliostoma echinatum n. s.

Shell small, white, acute-conical, in general resembling ft sapidum, but less

stout and solid and with wholly different sculpture ; whorls six, somewhat ap-

pressed toward the apex ; nucleus smooth, semi-transparent, inflated, shining,

remainder of shell opaque white with the following sculpture; on the upper
whorls, four revolving ribs with smaller inconspicuous ones between them,

crossed by faint plications (more evident on the smaller whorls), producing

nodosities which, on the four principal ribs, and especially on the third one,

counting from the suture toward the base, rise to acutely pointed projections

separated by an incurved scallop of about twice the width of the projections
;

toward the aperture the ribs and nodosities become more equal in size ; base

flattened, impervious, sculptured with some fifteen close set flattened revolving

ribs crossed by impressed radiating lines of growth ; aperture nearly rectangu-

lar
;
pillar straight, stout, not projecting, without a callus ; margin thin, a little

crenulated by the sculpture. Alt. 5.25. Basal diam. 4.75. Diam. of aper-

ture, 2.0. Alt. of same, 1.75 mm.
Sigsbee, off Havana, 80 fms.

Seguenzia formosa Jeffreys.

Rep. on Valorous Cruise, Proc. Roy. Soc, 1876, p. 200.

Station 16, 292 fms. Station 20, 220 fms.
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Seguenzia ionica Watson.

Watson, loc. cit., p. 589.

Station 33, 1,568 fms. Station 41, 860 fins.

Seguenzia delicatula n. s.

Shell somewhat resembling S. carinata Jeffreys, but with the sides of the

cone rather concave than convex, an acute apex, and quite differently sculp-

tured. Whorls seven, the nucleus prominent, rounded, transparent ; the next

two whorls irregularly reticulately sculptured with the transverse sculpture

following the lines of growth ; the remainder having fine revolving lira? en-

tirely covering the whorl above and below ; a raised band just above the

suture or basal margin, across which pass squarish bands half the width of

their interspaces, composed each of several threads following the lines of

growth, lost on the middle upper surface of the whorls and reappearing as

flexuous plications below the sutures. Base plano-convex, crossed by lines of

growth which appear as slight plications near the umbilicus and as nodules

(18-20) on the strong umbilical rib. Otherwise much as in S. carinata. Alt.

5.0. Basal diam. 6.0. Umbilical diam. LO mm.

Station 2, 805 fms.

Basilissa alta Watson (loc. cit., p. 597).

Station 43, 339 fms.

Basilissa costulata Watson (loc. cit., p. 600).

Yucatan Strait, 640 fms. Sigsbee, Station 50, 119 fms; Sand Key, 15

fills.

I apply this name provisionally to a shell which may prove to be the adult

of Watson's species, but which requires further investigation. If so, tin- mouth

is well provided with thick internal denticulations when grown, and the pillar

at and involved. It seems to have no operculum !

Leptothyra (induta var. 7
) albida n. s.

shell stout, solid, heavy, very nacreous, variable in hum and sculpture,

rather elevated for the genus, dead white or brownish externally, with the

usual solid shelly operculum. Whorls five, rounded, apex obtuse, suture dis-

tin.t ; sculpture ofstoul revolving ribs, varying from three t" six on the upper

side of the whorl crossed by Blight plications, most noticeable just below the

sutures but distinguishable also on the base ; the ribs may he few and widely

,t, .1. or numerous and close Bet ; they may near the sutures he nodulated

Jri.v 12, 1--I
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by the plications, or not ; the base is usually more finely sculptured and some-

times quite smooth except for lines of growth. Aperture quite oblique
; pil-

lar with a blunt tooth a.s in other species of the genus ; lip somewhat reflected,

thickened inside, basal callus not very thick- Alt, 7.0±. Maj. diam. 6.75±.

Sand Key, 125 tins. ; Station 2, 805 fms. ; Sigsbee, off Havana, 450 fms.
;

off Cape San Antonio, 1,002 fms. ; Yucatan Strait, 640 fms.

This shell is so variable that I should be disposed to think Watson's Turbo

(Collonia) indutus a mere abnormally smooth specimen, were it not that he

does not figure the tooth on the pillar. It is very probable, however, that

they will turn out to be varieties of the same species.

CALLOGAZA n. g.

Shell resembling Gaza Watson, but with the umbilical pad reflected only

partly over the umbilicus ; the pillar straight, passing without notch or mucro-

nation into the reflected basal margin of the aperture ; nacreous layer in this

shell covered with a thin non-nacreous layer, which, in its turn, appears to be

covered by a delicate epidermis. A marked feature in Gaza is the mucronate

pillar, which gives it much the aspect of an Alcadia, while the umbilicus is

wholly covered and the shell wholly nacreous. Were it not that I have sev-

eral forms agreeing in character, and in these differences, I should have hesi-

tated to separate them from Gaza. Such differences, however, are held to have

considerable value in littoral forms, and, until we know to the contrary, cannot

in abyssal species be held to be valueless. It is probably allied to Gaza, and

has a similar operculum.

Callogaza superba n. s.

Shell in general features recalling Gaza dcedala Watson, much of whose de-

scription would apply with little change to this species. Whorls eight, in the

adult roundly shouldered below the suture, rounded at the periphery, some-

what flattened on the base, deeply and widely umbilicated, the umbilicus a

little more than half covered by a nacreous callus ; first two and a half whorls

transparent, not nacreous, very obtuse, the nucleus not prominent ; the next

three and a half whorls smooth, except for faintest lines of growth, glassy with

the nacre shining through ; the remainder of the shell covered with delicate

and distinct lines of growth, sometimes a little more pronounced near the su-

ture, and by revolving lines almost too shallow to be called grooves, most promi-

nent on the periphery, evanescent on the flattened part of the base and above

near the suture ; on the last whorl these are about 0.6 mm. apart ; the region

near the suture is almost smooth. Suture very distinct, but not channelled ;

umbilicus bordered by an edge from which the flattened base falls away, and

with straight walls forming an almost perfect cone ; last whorl contracted just

before the reflected lip, which, above, rounds out in advance of its junction

with the suture, the last quarter of an inch of which descends on the whorl,

VOL. IX. — NO. 2. 4
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giving the aperture a downward look ; aperture oblique above, arching more

nearly to a perpendicular below ; smoothly, evenly reflected and thickened from

the pillar to the suture, with an internal channel behind the thickening
;
pillar

callous above, thinly and unevenly reflected half-way across the umbilicus,

gently and very obliquely descending and smoothly passing into the basal part

of the lip. The interior of the aperture, the lip, the umbilical callus, and a

slight wash near the sutural junction, brilliantly nacreous ; base and body

whorl within the mouth not so ; upper surface of shell distinctly tinted with

fawn color, base waxen white, the nacre perceptible through the thinner por-

tions. Alt. 24.0 ; Maj. diam. 35.5 ; of umbilicus, 8.0 ; of aperture, 13.0 mm.
Defl. about 100°.

Station 153, off Montserrat, 303 fnis., and from various other localities at

about the same depth.

This shell, except for the nacre, at once recalls a big Helix of the albolabris

type.

Callogaza "Watsoni n. s.

Shell much smaller than the last and but slightly nacreous ; whorls six and

a quarter, having the same general form as in the last species, but with a more

prominent nucleus ; nucleus small, bidbous, dark brown ; first two and a half

whorls glassy, brown spotted, smooth ; subsequently the exterior two thirds of

the upper surface of the whorls sculptured with four or five strong revolving

threads ; the space between them and the suture above, with strong, even, flex-

uously radiating, shining, rounded plications (about eight to a millimeter)

which pass oblicpiely over the revolving threads and appear again on the base

as strong regular plications in the umbilical region, extending from the umbil-

ical carina one third of the way toward the periphery. The base is covered

with numerous revolving threads flattened until their interspaces appear like

grooves; the umbilicus similarly formed to the last species, but somewhat

more turreted internally. Last whorl less contracted behind the lip, which is

not produced forward above, as in supcrba ; the umbilical callus not nacreous,

with a granular surface, white and covering less than half the umbilicus j lip

and aperture otherwise much the same as in superba, but only slightly nacre-

ous. Base waxy white, top the same, with cloudy radiating brown bint, las

near the suture and on the periphery ; some of the revolving threads arc also

continuously brown. Alt. 7.75. Maj. diam. 12.5 ; of umbilicus, 2.5 ; of aper-

ture, 5.5 mm. Defl. about 120°.

Sigsbee, Station 12, 177 fms., off Havana.

This modest little species looks very like some of Lowe's Madeiran helices.

MICROGAZA n. subg.

Shell Battened, rotelliform, resembling a Oaxa without reflected lip or um-

bilical callus, brilliantly Dacreous when fresh, and having a distinctly scalari-

fonn umbilicus.
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This little shell T at first supposed to be the young of the preceding species,

but a careful examination of many specimens has shown that this is not the case,

and there is no evidence to indicate immaturity. The close resemblance in

the other characters leads to the supposition that it is related to Callogaza, of

which until more is known it will form a subdivision.

Microgaza rotella n. s.

Shell depressed, with five whorls, somewhat flattened above and below ; nu-

cleus small, translucent white, and with the two first whorls polished, smooth

or marked oidy by faint growth-lines ; remainder of the whorls with a nar-

row puckered band revolving immediately below the suture, on which the

shell matter is as it were pinched up into slight, elevations at regular intervals,

about half a millimeter apart. In some specimens, outside of this band an im-

pressed line revolves with the shell ; remainder smooth, shining or with eva-

nescent traces of revolving lines impressed from within and strongest about the

rounded periphery ; base rounded toward the umbilical carina over which it

seems to be drawn into flexuously radiating well-marked plications (about

thirty-two on the last turn) which disappear a third of the way toward the

periphery ; walls of the umbilicus concave, overhung by the carina, turns of

the shell so coiled that the part of each whorl uncovered by its successor forms

a narrow spiral plane ascending to the apex like a spiral staircase or screw

thread. Pillar straight, thin, with no callus ; aperture rounded except at the

angle of the umbilical carina ; margin thin, sharp, not reflected or thickened
;

no callus on the body whorl in the aperture ; shell whitish or greenish ; nacre

less brilliant in dead or deep-water specimens ; with zigzag brown lines vari-

ously transversely disposed and disappearing on the base. Alt. 4.0. Maj. diam.

6.75 ; of umbilicus, 1.75 ; of aperture, 2.5 mm.
Station 2, 805 fms. Barbados, 100 fms., etc.

The coloration recalls that of some species of Cyclotus.

FLUXINA n. g.

Shell porcellanous, depressed conical, umbilicate, strongly carinate. with a

stout umbilical rib, above which the pillar is thin and emarginate ; from the

umbilical rib to the carina the basal margin of the aperture is deeply flexu-

ously emarginate ; above the carina it is again but less deeply emarginate,

then sweeps forward roundly and then slightly recedes before joining the pre-

ceding whorl.

This curious form belongs in all probability to the SotariAdai roprcncnting

among them Basffissa among the Trochida, and recalling Platytchisma, but

witli a different aperture. When perfect the margin at the carina must project

forward like a claw, or nail, as in Sch&xostoma. When adult, the nuclear whorls

are filled up with a solid deposit of shelly matter, and it is probable that there

is a slight notch at the end of the umbilical rib.
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Fluxina brunnea n. s.

Shell large, solid, depressed, with five to seven whorls ; light brown with a

few touches of white transverse to the whorls on the carina ; umbilical rib

white ; nucleus and interior walls of the umbilicus dark brown. Several of

the spiral grooves above and below are marked by a darker brown than the

rest, and appear as brown lines. Sculpture above, on the nuclear whorls, of

close-set sharp longitudinal grooves with the ridges between them rounded and

more or less beaded or nodulous, crossed by more or less evident lines of

growth, which, however, are not necessarily coincident with the beading where

present ; the grooves continue, but do not seem to increase in number, while

all sculpture disappears from between them, the interspaces being smooth and

flat and only marked by very light lines of growth. The carina is separated

from the rest of the whorl by a squarish shallow gutter, somewhat too broad to

be termed a groove, while the base rounds up over the periphery so that the

most angular edge of the carina is at the top ; base between flat and rounded,

marked by evanescent (partly brown) grooves and transversely by delicate

flexuous slightly raised aggregations of the lines of growth at somewhat regular

intervals ; these slightly crenate the umbilical rib on its inner ed^'e and per-

haps form the pronounced, slightly backwardly flexed, stria? and ridges which

mark the umbilical walls. There is hardly any callus on the body wall at the

aperture, which is broken in the specimens at hand ; its form has been made out

from the lines of growth ; the suture in the later whorls is closely appn

the carinal gutter would at first sight be taken for it ; the first two and a half

whorls are solidly filled with translucent shelly matter. Alt. of base, G.O ; of

spire, 4.75. Diani. of base, 15.5; of umbilicus, 3.12. Width of aperture,

7.0 mm.
Station 2, 805 fms., and in other localities which will hereafter be enumer-

ated.

Ethalia anomala D'Orbign-y.

Yucatan Strait, 640 fms.

Turbo (Liotia?) Briareus n. s.

Shell small, elevated, with an obtuse apex ami Ave rounded whorls. Xu-

cleufl flattened, lemon-yellow, looking like a little Delphimda; tin- remainder

whitish with the backs of the spines streaked with rose color, or the wh.de

shell (except the nucleus) of a darkeT shade of rose; nucleus with trail

ridges ; next whorl and a half with spiny rugosities, spirally arranged ; remain-

der, above, with four or five revolving ridges close Bel with hollow spines

resembling little curved tubes slit down on the anterior side, a millimeter

long (or less) but sometimes dwarfed, thickened and stunted : a thread with

smaller spines jusl below the periphery (or appearing ju-t at the suture in

, whorls) Inside of which are three strong ribs closely nodulated, then a
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'very pronounced umbilical rib coarsely nodulated, then three rows of small

spines which twist into the umbilicus, above which its walls are smooth, but

twisted so that the proper perforation is very small. The whole shell more-

over is covered with the lines of growth which rise into elegantly imbricated

scales, regular on the base, irregular on top, where they produce by their irreg-

ularity a shagreened effect. Aperture circular, thickened in the adult
;
pearly

substance of the shell thick and solid. Alt. 7.5. Maj. diam. 9.0. Diam. of

aperture, 3.5 mm.
Station 2, 805 fms. Station 60, off Havana, 480 fms.

This may belong to the subgenus Arene H. & A. Adams. Contrary to the

ordinary experience, those from the deeper water are the darker and smaller

specimens.

This shell is a perfect little gem. Words can give but little idea of its

beauty under a magnifier.

Hanleyia tropicalis n. s.

Dall, Sci. Results Expl. Alaska, Art. IV. p. 101, Dec. 1878 (name only).

Chiton about 10.0 mm. in length and 5.0 mm. in width, with the usual

characters of the genus, i. e. anterior valve with an unslit insertion plate, other

valves without even the plates ; back with an angle of about 90°. Girdle in

the dried specimens thin, narrow, covered with close-set, white, glassy, slender

spines (1.0-1.5 mm. in length) above, and below with similar but much shorter

ones. Anterior valve with a well-marked mucro from which proceed concen-

tric stria? of growth, and in front of which the valve is a little concave ; sculp-

ture of little tessellated flattened nodules radiating from the mucro, above which

are irregularly distributed small opaque wdiite pustular bubbles of shelly mat-

ter looking like attached grains of coral sand
;
posterior valve smaller, flatter,

with similar sculpture, but the pustules take on a decidedly cylindrical shape

and are elongated, looking like the stalks of decapitated mushrooms ; this ar-

rangement is still more marked on the posterior lateral areas of the interme-

diate valves, the anterior lateral areas also exhibit it (less prominently), but

with an obliquely antero-posterior radiation, while the former have it more

entirely lateral from the mucrones ; dorsal areas with the tessellated sculpture

alone, arranged longitudinally. Color entirely white.

Pourtales, Sand Key, 128 in is.

This is the first known species of the group from the waters of the tropi. 8,

and is entirely distinct in sculpture and appearance from the others.

GENUS PLEUROTOMA Lam.

ANCISTROSYRINX n. subg.

Shell with the posterior surface of the whorls concave, witli a broad deep

sinus, bordered externally by a pectinated elevated frill, directed backwards.
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Understanding that the name Candelabrum, used (but not described) for this

form (Bull. M. C. Z., Vol. V., 1S7S), has been used by Blainville for an echino-

derm, I propose to adopt the above designation for the group typified by the

following species.

Ancistrosyrinx elegans n. s.

Candelabrum, cathcdralis Dall, I. c. (named, but not described).

Shell with the canal about the same length as the spire, acutely tapering

before and behind ; white ; whorls nine, of which two are embryonic ; aper-

ture very long and narrow ; anterior surface of the whorls everywhere sculp-

tured with even uniform spiral rows of rounded nodules beautifully reticulated

by the lines of growth ; one row about the middle of the whorl slightly ele-

vated above the others; carina fringed with delicate triangular points; pos-

terior surface of the whorls, except for lines of growth, smooth, with one row

of nodules just inside the carina; canal straight, columella not thickened, but

somewhat twisted anteriorly, outer lip sharply angulated by the carina. Length

27 mm., of which 12 mm. are behind the carinal notch. Max. width, 12 mm.
Width of aperture, 4 mm. Defl. 45°.

Florida Reefs, Pourtales, 1870. Station 2, 805 fathoms, four miles from

Havana, Agassiz, 1877-78.

This is a most exquisite gem of the sea, and will not fit into any of the sec-

tions of Pleurotomidce yet eliminated from the Lamarckian genus.

SUBGENUS BKLA Leach.

The subdivisions of the Pleurotomidce are at present so indistinctly limited

and so poorly defined by diagnosis; the differences of authors in regard to

which groups should be taken as of full generic value are so great, and the diffi-

culty of decision in the absence of the soft parts so perplexing ; that for the

present purpose I shall regard the groups as merely subdivisions of the La-

marckian genus, recognizing of course that some of them, when properly elim-

inated, are entitled to generic separation.

P. (Bela) Blakeana n. s.

Shell very variable in proportions and somewhat variable in sculpture ; thin,

white, with a dark nucleus, rather acute spire, short pillar and rather wide

aperture; sculpture of revolving threads, two stronger ones immediately in

front of tbt* suture, which are nodulated at their intersection with the ribsj

with sixteen to eighteen transverse ribs which are strongest near the suture

and fade away toward the canal ; notch subobsolete; shell with the waxy pol-

ish characteristic of so many abyssal forms.

Var. normalis.

Shell short and very stout, seven-whorled, the last whorl about eighl elev-

enths of the whole length ; extreme nu. lens smooth ; remainder of the three ami
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a half nuclear whorls yellow-brown, beautifully reticulated with wavy transverse

lines, then changing suddenly into waxy white ; remainder of shell with spiral

threads, set in pairs which frequently blend to make one flattened spiral thread,

with wider interspaces between the threads. Two or three threads next the su-

ture are stronger and wider apart than the others, the outer one strongest, giving

the whorl a turreted appearance, and rising into little knobs on the transverse

ridges; these ridges rather sharp, sixteen to eighteen in number, fading away

toward the canal in most but not all specimens, flexuous with the lines of

growth
;
pillar straight, the edge obliquely cut off, shorter than the aperture

anteriorly ; a light deposit of callus on the body ; aperture proportionally

wide, thin-lipped, about half as long as the shell. Lon. 8.25. Lat. 5.25 mm.
Den. very variable.

Off Cape San Antonio, 640 fms. Yucatan Strait, 640 fms.

Var. extensa.

Shell in most features like the last, but more elongated, with nine whorls, the

revolving threads (except the sutural ones) obsolete except near the anterior

end of the last whorl ; with a tendency of the thread next the suture to be

stronger and more strongly knobbed than (as in the normal form) the outer

one ; the transverse threads twenty to twenty-five, more numerous and in

large specimens hardly noticeable except near the suture ; spire nearly equal

to the last whorl and aperture about one third of the shell. Lon. 12.5. Lat.

5.0 mm.
Off Cape San Antonio, 640 fms., 413 fms. Station 35, Lat. 23° 52', Lon.

88° 58' W., 804 fms.

The sutural knobbing characterizes so many abyssal shells that it would

seem to have some significance, but what it is we are not yet able to determine.

P. (Bela) limacina n. s.

Shell waxy white, smooth, glistening, elongated, rather acute at both extrem-

ities ; whorls eight or nine, the nucleus and nuclear ones as in the last except

that they are less strongly sculptured ; next the suture, which is by them dis-

tinctly marked, a succession of (on the last whorl sixteen) little squarish knobs,

not continued anteriorly in any way, but looking as if they had been pinched

up from the interspaces between them ; on the back of the canal are two or

three spiral threads, remainder of shell without trace of spiral BCulptore : lines

of growth very flexuous, indicating a deep broad emargination near the suture
;

but the shell is so excessively thin and brittle that I can find, among many
specimens, none with a perfect aperture, but suppose from the growth lines

that the outer lip was rounded out broadly, while the canal is very narrow, the

pillar extremely thin, sharp and straight, making the aperture narrowly lunate.

There are variations in slenderness and in the prominence of the sutural knobs,

otherwise this is one of the most characteristic abyssal species and wholly un-

like any of the shallow-water Belas. Last whorl twenty-seven forty-fourths of
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the shell. Lon. 11.0. Lat. 4.0 mm. Aperture equal to the spire above the

last whorL

Station 2, 805 fnis. Yucatan Strait, 640 fms. Gulf Stream, 447 fms., Pour-

tales.

P. (Bela) filifera n. s.

Shell thin, delicate, elongated, fusiform, waxy white ; nuclear whorls three,

generally decorticated, but when perfect probably as in the preceding species ;

whorls in all ten, near the suture smooth except for the distinct lines of growth

indicating the deep wide notch ; suture appressed, indistinct ; elsewhere sculp-

tured with numerous nearly uniform flattened revolving threads with about

equal interspaces ; otherwise with obliquely transverse elevations, hardly lim-

ited sharply enough to call ribs ; these appear just below the sutural smooth

band (sixteen on last whorl), cross the whorls of the spire with a slight angu-

lation above the middle of those whorls, but on the last whorl disappear

at about the periphery ; tolerably evident lines of growth appear here and

there, crossing the spiral sculpture ; spire less than one third of the shell ; aper-

ture a little less than half the length of the shell; pillar straight, simple, pol-

ished. Lon. 17.5. Lat. 6.25 mm.
Station 47, 331 fms.

A remarkably elegant species, which resembles none of the Northern forms.

P. (Genota) mitrella n. s.

Shell white, strong, acutely fusiform, nine-whorled ; nucleus and two nu-

clear whorls rounded, smooth, shining, white ; spiral sculpture consisting of

two small threads next before the suture separated, by a smoother excavated

space representing the notch, from two or three or even four strong flattened

threads (the second of which forms the periphery) which distinctly overlie the

transverse sculpture, are continued on the last whorl to the canal, and number

about twenty-two ; beside these the entire surface is overscored with very mi-

nute microscopic spiral stria? ; the transverse sculpture is of twelve to fourteen

sharp straight ridges, continuous from the earlier whorls to the last one, except

on the final half of the latter and on its anterior two thirds where they become

obsolete; suture appressed, indistinct; column straight, simple; outer lip

slightly excavated (for the notch) just in advance of the suture, then broadly

projecting with its edge somewhat thickened, then falling away toward the

canal with a thinner edge ; aperture Long, narrow, somewhat less than half as

long as the >hell, internally smooth. Lon. L2.5. Lon. of last whorl, 7.26.

Lat. l.-2"t. Lat. of aperture, 1.4 mm.

Fucatan strait, <i m fms.

This little species has much the aspect of a small acute rough-sculptured

Mitra.
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P. (Pleurotomella) Verrillii n. s.

Shell eleven-whorled, thin, large, bluish white, with an acute spire and wide

twisted canal ; nucleus thin, smooth ; next three or four whorls smooth, shin-

ing, with a spiral row of little polished knobs just behind the suture ; thence

the entire shell covered with hardly raised spiral flattened threads about equal

to the very shallow interspaces, and averaging about four to a millimeter ; the

knobs continue in front of the ante-sutural excavation, but in the later whorls

have a more pinched appearance ; there are twenty-one on the Last whorl ; su-

ture appressed, obscure ; notch broad, shallow, rounded, the ante-sutural band

on the last whorl somewhat concave and about four millimeters wide
; lip

much produced forward, rounded, falling away toward the canal, which at its

anterior end is broad and flaring
;
pillar stout, simple with a sharp thin twisted

edge and no callus ; aperture equal to half the shell in length and width.

Lon. 36.0 ; of last whorl, 25.0. Max. lat. 12.0 mm.
Station 41, 860 fms.

This is supposed from the shell characters to belong to Prof. Verrill's sub-

genus Pleurotomella, and, so far as his descriptions go, seems not to be identical

with any of those described by him alone or jointly with Mr. Sanderson Smith.

Whether the subgenus itself can stand will only be determined when the soft

parts of the numerous other named divisions of Pleurotoma have been critically

examined and compared. Meanwhile it is a convenient receptacle for a few

forms which seem to differ in several particulars from those diagnosed in the

text-books, or by writers on the subject.

P. (Pleurotomella?) Sigsbei n. s.

Shell in general closely resembling the last, with the following differences :

it has the same number of whorls in 25.5 mm. length : it is proportionally

more slender ; the knobs are oblique instead of perpendicular, in the spire

are set in the middle of the whorls instead of near the suture, are less promi-

nent, and become obsolete toward the end of the last whorl ; there an- about

eighteen on the last whorl that has them, and they are proportionally more

produced than in the last ; the pillar is less twisted and the sharp flaring edge

near the anterior end is not so prominent; the nucleus is smooth and light

brown ; the remainder of the shell lias a brownish tinge compared with the

preceding. Lon. 25.5; of last whorl, 15.0; of aperture, L1.75. Max. lat.

9.5 mm.
Station 33, 1,568 fms. Yucatan Strait, CIO 1'ma. (young).

The spiral threads in this and the last species cover the ante-sutural band as

strongly as any part of the shell.

P. (Mangilia?) ipara n. s.

Shell witli nine whorls; nucleus minute, dark brown, polished, smooth
]

ond and third nuclear whorls beautifully reticulated by oblique transverse lines
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in two directions ; remainder waxy white, with the peculiar waxy lustre of

abyssal shells ; form rather short-fusiform, spire subturreted by the concave

aute-sutural baud ; spiral sculpture of about twenty-tour flattened threads, with

wider interspaces, before the band on the last whorl ; only two or three of these

threads visible on the upper whorls ; they pass over all the transverse ridges

and are a little stronger over them. Next the suture are small, short, appressed

plications, with a tendency to pair, and even to unite above, thus becoming

staple-shaped ; the ante-sutural band is excavated, smooth except for the termi-

nations of the plicae, which cease near its posterior border ; near the anterior

border the spiral threads begin, crossing sharply-projecting short oblique pli-

cations (thirteen on the last whorl) which disappear half-way from the pe-

riphery to the anterior end of the canal, and are somewhat angulated just in

advance of the ante-sutural band ; notch broad and deep ; outer lip thin, pro-

jecting
;

pillar short, thin, twisted ; canal short, broad. Lon. 8.5 ; of last

whorl, 5.75 ; of aperture, 4.5. Max. lat. 4.5 mm.
Yucatan Strait, 640 fms.

There is some variation in form and sculpture of this species ; the above is

from a perfect specimen of average characters. I suspect it to be a Bcla ; the

form of the notch, however, more nearly resembles what is usually understood

by Mangilia. It has no resemblance to any of the Northern forms._

P. (Mangilia) comatotropis n. s.

Shell white, porcellanous, eight-whorled ; first three whorls with ten to

eighteen distinct deeply fiexuous transverse riblets and a narrow longitudinal

belt near the suture ; succeeding rather abruptly to this the sculpture of the

remaining whorls consists of (on the earlier ones) two or three, or (on the last

whorl) up to eleven sharp revolving ridges, the one next before the suture

being the most prominent ; these are crossed by delicate distinct raised lines

following the lines of growth (on the last whorl about twelve to one milli-

meter) which are most evident in the interspaces ; suture appressed from

above and below, forming a grooved, slightly projecting riblet ; notch not

deep, less than semicircular ; aperture rather narrow and short
;
pillar smooth,

entirely free from callus ; margins simple, not thickened. Lon. of shell, 6.0 ;

of last whorl, 3.75 ;
of aperture, 2.5. Lat. of last whorl, 2.5 ; of aperture, 1.0

mm. Deft, about 27°.

Cape San Antonio. 640 fms.

This somewhat recalls the comparatively gigantic Pleurotoma oxytropit Shy.

and Drillia Kennicottii Dall, but is clearly not the young of any described

tee.

P. (Mangilia) lissotropis n. s.

Shell small, Blender, Bomewhal bluntly tipped, with six whorls, shining with

the lustre of paramne ; nucleus rather large, bullate, Bmooth, translucent,

shining; remaining whorls with trail at, should) on the last
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whorl eleven) becoming obsolete anteriorly, and succeeded by a few (four or

five) revolving riblets at the anterior extreme of the canal; suture appressed ;

lines of growth not evident ; whorls rather inflated in appearance ;
notch very

slight ; aperture small and unusually short
;
pillar very short, straight, and

pointed. Lon. of shell 4.5 ; of last whorl 2.25 ; of aperture, 1.25. Lat. of last

whorl, 1.75 mm. Deil. about 27°.

Station 20, 220 fms.

This very likely grows to larger size, and is notable for its peculiar translu-

cent waxy lustre.

P. (Mangilia) bandella n. s.

Shell thin, white, polished, fusiform, eight-whorled ; nucleus smooth ; suc-

ceeding whorl or two scalariform, by reason of sharp scale-like transverse

lamella? ; remaining whorls with sharp transverse ridges prominent on the

spire and on the posterior half of the last whorl (where there are eighteen of

them) and obsolete on the anterior half; these ridges rise into points where

they cross the carina in front of the notch-band and the ante-sutural rib
; of

other transverse sculpture there are only the lines of growth which are promi-

nent only where they cross the band marking the track of the notch ; the re-

volving sculpture consists of a rather stout rib closely appressed to the suture

funning one margin of the band, the other edge of which forms a carina, in

advance of which are (on the last whorl 20 - 23) flattened riblets with about

equal interspaces which 'extend with regularity to the anterior end of the canal.

Aperture equal to half the total length, margins and column thin ; notch brt tad,

shallow, leaving a very distinct band ; spire moderately pointed. Lon. of shell,

9.37 ; of last whorl, 6.12 ; lat. of do., 3.75 mm. Defl. about 39°.

Station 47, 321 fms.

This has a superficial resemblance to the Bda turriada group, which is less

evident on a closer inspection. It has the deep-water facies and (as will In-

observed) the sutural band with raised sculpture common to so many other

abyssal species of totally different genera or even orders.

P. (Mangilia) antonia n. s.

This species at first sight appears like a variety of the last, and is besl

described by a differential diagnosis. It is six-whorled, with a length of 5.75

nun. ; the nucleus is clear brown instead of white, with three whorls, on mosl

of which there are scalar ridges which are much more closely and regularly sel

than in the last, and do not resemble lamella1
; there is only a trace of an ante-

sutural revolving rib in the earlier whorls which vanishes entirely in the later

ones, and with it, of course, the tendency to raised points of sculpture ; though

its place is marked by a white opacity in the otherwise rather translucent

shell ; there are thirteen longitudinal ribs <>n the last whorl, which extend on

to the anterior fourth of the whorl instead of vanishing, and are more evident

and sharper where they CTOSS the band ; while the revolving ribs a:
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ular and extend partially over the notch-band, which is thus rendered much
less conspicuous than in the last species; the notch is also less marked and

the spire has a stouter aspect. Lon. of shell, 5.75 ; of last whorl, 4.25 ; of

aperture, 3.0. Lat. of last whorl, 2.5 mm. Defl. about 41°.

Cape San Antonio, 640 fins.

P. (Mangilia) Pourtalesii n. s.

Shell slender, dull, light brown, eight-whorled ; nucleus large, bubble-

shaped, smooth, forming a blunt apex ; other whorls furnished with numerous

(on the whorl next to the last 20, and on the last 27) narrow, little-raised,

rounded riblets with somewhat wider interspaces, becoming less distinct and

more crowded in the adult near the aperture ; the posterior terminations of

these riblets are waved, forming an obscure notch-band, each being slightly

enlarged close by the suture and also on the anterior side of the band, thus

forming two rows of indistinct nodulations, of which the sutural row is more

clearly defined than the other ; the riblets extend from suture to suture, and

near its anterior third become obsolete on the last whorl ; here eight or ten

rather indistinct revolving threads exist, becoming more distinct toward the

end of the canal, separated from each other by shallow grooves ; these pass

round the column into the aperture ; canal short, wide ; aperture simple, with

thin margins ; notch rather indistinct in the adult. Lon. of shell, 17.0 ; of

last whorl, 9.5 ; of aperture, 7.0. Lat. of last whorl, 6.0 ; of aperture, 2.0 mm.
Defl. about 25°.

Bed of the Gulf Stream, Pourtales, in 447 fins.

An inconspicuous but well-marked species.

P. (Mangilia) columbella n. s.

Shell whitish, inclining to dove-color, sbghtly translucent, thin, delicate,

with eight and a half sub-turreted whorls ; nucleus minute, Bhining, glassy,

transparent ; succeeding whorls regularly sculptured by transverse slightly

oblique riblets, about twenty on the last whorl but one, extending from suture

to suture on the spire, somewhat shouldered before the suture giving the spire

a sub-turreted appearance, becoming less numerous, regular and prominent on

tin- last whorl, ami vanishing at or before reaching its periphery ; revolving

sculpture uf close microscopic stria often elegantly waved, covering the whole

surface except the apical whorls ; column short, straight, simple, with a groove

behind it, forming a distincl siphonal fasciole ; notch very shallow and incon-

spicuous; outer margin thin, simple; canal very short and wide; aperture

almost lunate. Lon. of shell, LO.O ; of last whorl. <;..">
; of aperture. 4.5. Lat.

of -hell, 4.5 ; of aperture, 1.8 mm, Defl. abort

Station 20, 220 fins.

This is oi f the s\ ies which, in the absence of the soft parts, is difficult

to locate. It is possible it should be referred to /•' la. It i- not unlike one ..r

two Antic species.
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P. (Mangilia) pelagia n. s.

Shell slender, thin, white, smooth but not polished, with eight whorls
;

nucleus small, three apical whorls inflated, white, perfectly smooth ; remain-

der indistinctly keeled midway between the sutures by a ridge, over which, the

lines of growth passing obliquely, the shell is as it were pinched up at regular

intervals into oblique projections, ten to fourteen on each whorl, fewer propor-

tionally on the larger whorls ; shell otherwise not sculptured ;
suture distinct,

not appressed; canal and aperture long and narrow, notch well marked, but

not forming a distinct band. Lou. of shell, 10.75 ; of last whorl, 7.25 ; of

aperture, 5.25. Lat. of shell, (about) 3.5 mm.
Station 44, 539 fms.

This is distinctly abyssal in its facies. The specimen, though somewhat

imperfect, presents such distinct and recognizable characters as to authorize

its description. Other specimens will doubtless be found in the Agassiz-Bart-

lett series as yet untouched. Its generic place is, like that of the Last-mentioned

species, a little uncertain as between Bela and Mangilia.

P. (Drillia) polytorta n. s.

Shell large, slender, solid, with about thirteen whorls, of a dull ashen color

and unpolished surface ; nucleus ? ; succeeding whorls transversely sculp-

tured by twelve or thirteen rounded, shouldered ribs, beginning and I

just before the notch-band, crossing the whorls a little obliquely or even in a

directly transverse direction, widest at the beginning, becoming narrower and

less prominent anteriorly, on the last whorl fading out or indistinct on the

anterior half, and less numerous or partially obliterated over the latter pari of

this whorl in fully developed adults; the lines of growth are more or less

distinct, but not uniform, while the ribs on one whorl bear no uniform relation

in position to those on the next or preceding whorls ; longitudinally each whorl

is appressed in a thickened hand against the suture, next in front of which

band is the (except on the last half-whorl) narrow unsculptured hand indicating

the path of the notch ; this on the last half-whorl widens out considerably if

the specimen in hand be typical, though in this ease it may be an individual

characteristic ; before the notch-band, and even encroaching a Little on it. and

extending over the surface of the whorls, are six or seven (on the last whorl

seventeen) slightly raised rounded revolving lines, with slightly wider shallow

interspaces, which are about equally prominent over the transverse ribs and

between them ; other sculpture none ; aperture rather short and narrow.

Blightly more than one third the whole length of the shell ; outer Lip probably

thickened
; a considerable amount of smooth callus on the body whorl and

pillar; notch rather narrow, of variable depth at differenl stages; canal short,

rather open, nearly Straighl ; last whorl less than half the length of the shell.

Lon. 33.5. Max. diam. 8.0. bat. of aperture, 5.5 mm. Defl. about 27°.

Off Cape San Antonio, 413 tins.
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A rather large, subcylindrical, coarse-looking shell, without specially pro-

nounced characters, yet seemingly not to be affiliated with any of the species

described and figured with which I have been able to compare it.

P. (Drillia) subsida n. s.

Shell stout, solid, fusiform, waxy white, with nine whorls ; nucleus brown,

smooth, first three (nuclear) whorls sculptured with neat flexuous ribs trans-

versely disposed ; next four whorls transversely with only the rather strong

and distinct rounded lines of growth which cover pretty much all the rest of

the shell except the tops of the longitudinal riblets ; the longitudinal sculpture

a keel just in advance of the suture upon which the posterior edge of the for-

mer is appressed, then a few faint revolving striae on the broad notch-band,

then two more keels, or sharp squarish riblets (on the last whorl ten or twelve),

the first marked with numerous knobby waves extending forward in the inter-

space toward the second keel rather than outwardly, and sometimes meeting

and slightly waving the second keel ; these waves make their appearance on

about the fifth whorl, and are evanescent on the last whorl ; there are abont

three in a millimeter and a half ; aperture narrow, slightly callous ; canal short,

nearly straight
;
pillar covered with thin, translucent white callus ; outer lip

not thickened, but might become so in an older shell. Lon. of shell, 13.0;

of last whorl, 8.0 ; of aperture, 6.0. Max. lat. 5.0 mm. Defl. about 42°.

Station 43, 339 fathoms.

A solid, stout, clear-cut species, allied to Drillia Kcnnicottii Dall, of Alaska,

but shorter and more spindle-shaped.

P. (Drillia) nucleata n. s.

Shell polished, waxy white, seven or eight whofled ; nucleus disproportion-

ately large, smooth at first, shining, very obtuse, white ; second whorl with

about fifteen rather sharp transverse ridges parallel with the axis, and not Ilex-

nous ; these pass gradually into slightly oblique, rounded riblets, which be-

gin in front of the notch-band with a Blight shoulder, then continue across the

whorl, and are somewhat attenuated by the time they reach the suture; of

these there are about fifteen on the last whorl, less distinct anteriorly
; the

lines of growth are tolerably prominent, and especially so on the last whorl.

Of revolving sculpture there is little or none; a few microscopic revolving Btria

are perceptible in some places, especially on the surface of the rather broad

notch-band; the suture is appressed; the shouldering of the riblets gives the

upper whorls a rather inflated appearance; the aperture is short and wide;

the notch deep, with it- edges turned up and a little twisted ; the canal short,

wide, Blightly reflected, showing on the pillar a distinct fasciole; pillar

straight, with a distinct callus upon it and alflO upon the body-whori : outer

lip thin-edged, produced and rounded. Lon. of shell, 13.5; of last whorl, 9.6;

of aperture, 5.0. Max. lat. 5.0 ;
lat. of aperture, 8.0 nun. Defl. about -2u°.
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Station 43, 339 fins.

A modest and distinct little species, remarkable for its stout obtuse and

unusually large nucleus.

P. (Drillia) exasperata n. s.

Shell yellowish-white, with a dull surface, except for the glassy and translu-

cent nucleus, slender, thin, eight-whorled ; nucleus thin, inflated, the (nuclear)

first two whorls polished, smooth, and free from sculpture, passing abruptly

into the dull and lustreless surface of the adult shell ; for the remainder, the

transverse sculpture consists of Bubequal ribs, largest on the periphery, smaller

toward the sutures, which they reach above and below, the track of the notch

not being marked by a flattened band, as is generally the case ; there are about

eleven of these to a whorl, on the last whorl they are less pronounced, and

become obsolete toward the anterior third of the whorl, where the lines of

growth are particularly conspicuous ; the completion of the adult aperture is

marked by a particularly large rib or swelling of the margin, which becomes

more conspicuous in case the shell continues to grow; in the older part of the

shell the ribs are continued in the same line from whorl to whorl, in the

last whorl and a half they become alternate or irregular ; the revolving sculp-

ture consists of (on the smaller whorls i two or three to (on the last whorl)

sixteen flattened raised bands, with wider interspaces, which are much more

marked, or even knobby, on the smaller whorls where they pass over the trans-

verse ribs', gradually become more uniform, and, on the last whorl, are nearly

as well defined between the ribs as on them ; nine of those on the last whorl

are crowded together on the anterior third, the rest spread over the body of the

whorl; there are hardly any traces of revolving striation; notch deep, but not

producing a band ; margin of the aperture thin, the outer lip produced for-

ward, a slight deposit on the body and pillar ; columella nearly straight,

slightly shorter than the rather' wide, somewhat recurved canal ; sutures

appressed, sinuous over the ends of the transverse ribs
; aperture less than one

third of the shell. Lon. of shell, 9.5 ; of last whorl, 5.0 ; of aperture, 3.0.

Max. hit. 3.5 nun. Den. about 27°.

Off Cape San Antonio, 1002 fms.

A rough-looking little shell, with somewhat the sculpture of a Ccrithi<>:

P. (Drillia?) leucomata n. s.

Shell more or less translucent white, short-fusiform, thin, polished, ten-

whorled; nucleus thin, very minute, inflated, clear transparent brown, with a

shining surface ; succeeding to it are three nuclear whorls, whitish brown,

smooth, bul nol shining like the nucleus. Bubinflated, and with a sharp, strong.

peripheral keel
; succeeding whorls marked by a strongly denned broad band

extending from the Buture more than hall-way over the whorl, descending

steeply to the periphery, where the keel of the nuclear whorls is continued a-
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two sharp raised threads which pass over strong oblique angular transverse

projections, are clearly defined in the smaller whorls, but on the later ones

become obsolete ; on the last whorl (about six on the middle and nine on the

anterior third) in advance of the peripheral nodules are about fifteen sharply

raised threads, with interspaces up to 0.5 mm. in width ; other revolving sculp-

ture consisting of microscopic striae covering the shell, which in favorable

localities in crossing the lines of growth (as, for instance, on the notch-band) oc-

casionally give rise to microscopic shagreening, invisible except in a good light

and under a good lens ; transverse sculpture consisting only of generally faint

lines of growth, and the oblique nodosities above mentioned, which extend on

the posterior whorls from the periphery to the suture, and on the last whorl

are proportionally smaller ; these vary from eleven to thirteen in number per

whorl ; aperture narrow, outer lip much produced forward, columella twisted

and tlie canal rather wide and somewhat recurved ; deposit on the body whorl

and pillar very slight ; notch wide, reaching nearly or quite to the suture :

margins all thin. Lon. of shell, 13.5 ; of last whorl, 7.5 ; of aperture, 5.75.

Max. lat. 5.25 mm. Defl. about 38°.

Station 48, 533 fins.

It is uncertain whether this should go in Drillia or Plewrotomella in the

present perplexing condition of the Pleurotomida and without any characters

from the soft parts. The nucleus is, however, precisely the same as in sev-

eral species which, so far as external characters go, may be considered typical

Lhillias.

P. (Drillia) gratula n. s.

Shell slender, acute, white, smooth, but not polished, with ten or eleven

whorls when adult ; nuclear whorls as in the last, except that the nucleus itself is

smaller and more acute ; notch-hand narrower, occupying only about a quarter

of the surface in the smaller whorls, ami descending but slightly, thus giving a

somewhat turreted aspect to the spire ; transverse sculpture consisting of eleven

to (on the lasl turn) sixteen slightly oblique rounded ribs, faintly evident

across the band and anteriorly extending to the suture, or, on the last whorl,

well forward on the canal ; these are crossed by (on the smaller whorls) two to

four or (on the last one) sixteen rounded threads, distinct in the interspaces

and slightly swollen on the tops of the ribs where they cross
; half of those on

tin- lasl whorl are in its anterior third, being as usual more crowded on the

canal ; the lines of growth are but slightly visible, and there are only faint

indications of Bpiral stris ; in addition to this the entire surface is covered

with most minute punctations, visible only under a strong magnifier ; notch

in the adult very deep, with its edges raised and directed backward, the outer

lip produced forward and inward so much as to cover the entire aperture when

the shell Lb held SO that the bottom of the notch is kept in view; the outer lip

is thickened, and with tour to eight small denticulations rising from it- surface

a diort distance within its margin : pillar straight, somewhat thickened : a

Blight Callus on the body whorl ; canal very slightly recurved ;
one adult has

Aim n 12, 1881.
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an ashy and another an olive tinge, but a fresh specimen is quite white. Lon.

of shell, 13.0 ; of last whorl, 8.0 ; of aperture, 5.25. Max. lat. 5.25 mm. Defl.

about 27°.

Bed of the Gulf Stream, Pourtales, 447 fms. Station 19, 310 fms. Station

43, 339 fms. Sigsbee, off Havana, 450 fms. Station 2, 805 fms.

P. (Drillia) detecta n. s.

Shell having a strong superficial resemblance to the last, but with a totally

different nucleus, and with differences in details of sculpture ; it also has not

the minute punctation ; color white or ashy gray ; nucleus and nuclear whorls

heliciform, with a sculpture of slightly raised lamellae waved backward from

the middle point of the periphery both ways ; under these are also fine revolv-

ing raised lines ; whorls in all nine ; remainder with a transverse sculpture of

from sixteen to (on the last whorl) eighteen narrow raised riblets passing en-

tirely over the whorls, quite faint on the band and only obsolete on the

columella and canal ; beside these the lines of growth are unusually distinct,

somewhat raised and rounded, and are especially well marked on the notch-

band ; revolving sculpture consisting of three or four (on the last whorl thir-

teen) raised rounded threads slightly swollen where they cross the transverse

riblets ; between these are usually two, but sometimes as many as four, similar

but finer threads, which also invade the band and cover the pillar, but cross

the riblets without enlarging ; the interspaces between the ribs are less deep,

and the whole sculpture more uniform and less prominent than in the last

species ; suture appressed ; band less prominent than in the last ; notch

shallow, pillar nearly straight, canal very slightly recurved ; outer lip (not

adult) thin. Lon. of shell, 11.75 ; of last whorl, 6.75 ; of aperture, 4.5. Max.

lat. 4.5 mm. Defl. about 27°.

Station 43, 339 fms.

In the absence of any perfectly mature specimen it is impossible to say what

the mouth characters would be, but it seems likely that they would resemble

the last species from the general similarity of the juvenile portion.

P. (Drillia) serga n. s.

Shell small, dull, slender, yellowish white, eight-whorled ; nucleus small,

translucent, shining, passing into the sculpture of the adult gradually, in two

and a half nuclear whorls, which show first minute transverse wrinkles on the

periphery of the second whorl ; succeeding whorls transversely Bculptured by

eight to twelve slightly oblique angular riblets, which pass entirely over the

whorls, and only become obsolete on the canal ; these are crossed, fust by (on

the upper whorls) two or (on the last whorl) nine rounded threads which rise

to sharp points on reaching the summits of the riblets, and are perfectly dis-

tinct in the interspaces ; secondly, by finer intercalary revolving threads, which

pass without change over the riblets, usually to the number of three or four

between each pair of primary threads ; these also cover the notch-band, and

vol. ix. — no. 2. 5
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over them, as well as the primaries, the lines of growth are raised in micro-

scopic granules, or lamellae, which, under strong magnification, give a very

peculiar scabrous appearance to the surface ; the strongest primary riblet is the

one just in advance of the somewhat steeply declining and poorly defined notch-

band ; aperture narrow, notch deep, outer lip thin, produced, probably thick-

ened in the perfectly mature adult ; columella and body whorl without callus
;

pillar straight ; suture appressed ; canal slightly recurved. Lon. of shell, 9.0

;

of last whorl, 5.25 ; of aperture, 4.12. Max. lat. 3.25 mm. Den. about 28°.

Bed of the Gulf Stream, Pourtales, 447 fms.

This much resembles, on a cursory glance, the two preceding species, while a

careful microscopic scrutiny shows very marked differences.

P. (Drillia) smirna n. b.

Shell long, slender, shining with the lustre of barley-sugar candy ; whorls

twelve, of which two are nuclear ; nucleus white, smooth, rather large, inflated,

polished, not sculptured except by lines of growth, changing suddenly into the

normal sculpture ; sculpture consisting of small pointed nodules set on the pe-
'

riphery of the whorls, a little in advance of midway between the sutures, ten

to fourteen on each whorl, except the last half-whorl in the adult, where they

begin to be obsolete ; the tips of these nodules and a line just in advance of

the suture are white as compared with the general translucent pinkish or fleshy

hue ; these nodules are a little compressed in the latter whorls in a direction

transverse to the whorls ; the lines of growth are distinct and in the later

whorls occasionally a little prominent at the suture, against which the shell is

appressed ; other transverse, sculpture none ; revolving sculpture comprised in

fifteen or twenty threads on the last whorl, faintly visible at the periphery and

gradually becoming stronger toward the end of the canal ; an occasional trace

of such might be visible on some of the older whorls ; notch moderately deep
;

notch-band not strongly marked ; outer lip in the adult produced (but imper-

fect in our specimens), apparently having the usual form ; pillar obliquely cut

off anteriorly, covered with a light callus ; canal narrow ; aperture short and

seemingly rather wide, behind. Lon. of shell, 15.0 ; of last whorl, 5.75
;

of aperture, 4.0. Max. lat. of shell, 3.25 ; of aperture, about 1.5 mm. Defl.

about 16°.

Off Cape San Antonio, 413 fms.

An elegant, remarkable, and characteristic species.

P. (Drillia) oleacina n. s.

Shell in sculpture much resembling the last) especially on the older whorls

which differ from those of D. smirwi in the following particulars : the nucleus

is a rich, dark, shining brown ; tin- nodules have more extended bases, and want

the white tips; the color of tin' whorls i* more clearly translucent, wanting

the pinkish tinge and the white sutural line ; the whorls increase more rapidly
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in size, and are strongly appressed against their predecessors, thus making the

line of the suture irregular ; whorls nine instead of twelve ; the body whorl

is quite different in shape and sculpture ; the nodules, of which there are on the

last whorl only eleven instead of fourteen, instead of becoming obsolete on the

latter half of the whorl, are produced in the form of stout, strong ribs over

the periphery, when these suddenly cease and the anterior part of the whorl

is as it were constricted, instead of gradually tapering to the canal, so that the

latter is much more clearly differentiated from the rest of the aperture than is

usual in this genus ; there is no spiral sculpture, even on the canal where

traces are usually perceptible ; notch as usual ; a thin callus on the pillar ris-

ing into a sort of lamina at its outer edge forms a rather deep groove along

the columella, which last is attenuated anteriorly. Lon. of shell, 10.0 ; of

last whorl, 5.0 ; of aperture, 3.75 ; of canal, 1.5. Max. lat. of shell, 3.0; of

aperture, 1.5 mm. Defi. about 22°.

Station 21, 287 fms.

Belonging to the same group as the last, but sufficiently distinguished

from it.

P. (Drillia) Havanensis n. s.

Shell somewhat variable, small, white, the first six whorls rather slender,

giving a subcylindrical apprarance, the latter whorls, if any, enlarging more

rapidly ; whorls about eight, of which about two are nuclear ; nucleus large,

white, smooth, unsculptured, forming for the shell a rather blunt button-like

apex ; succeeding whorls marked by a transverse sculpture of twelve to (on

the last turn) eighteen narrow, oblique, flexuous ribs, which begin as little

sharp nodules at the suture, are evanescent over the notch-band, thence con-

tinue to the next suture, or in the last whorl become evanescent at its anterior

third ; these ribs are crossed by a variable number of rather sharp revolving

threads, with wider interspaces, usually three or four in number (on the older

whorls) to sixteen (on the last whorl), beginning just in advance of the band ;

the first two are most prominent, and angulate the riblets where they cross

them, producing little raised points ; the succeeding threads are a little en-

larged where they cross the ribs, but do not form points, and are as usual

closer together on the anterior part of the canal ; on the band is no sculpture

except the lines of growth and an occasional faint indication of revolving

strioe ; the number of riblets and of threads with their respective sharping

and the prominence of the nodules are somewhat variable ; the band is some-

what excavated, tending to give a turreted appearance in old shells ; notch

broad, not deep ; outer lip thin, produced forward ; pillar straight, anteriorly

attenuated, with very little callus ; lines of growth well marked all over the

shell. Lon. of shell, 9.0 ; of last whorl, 5.0 ; of aperture, 3.75. Max. lat.

of shell, 2.5 to 3.0 ; of aperture, 1.0 mm. Defi. 24° to 27°.

Station 16, 262 fms. Station 19, 310 fms. Sigsbee, off Havana, 400 fms.

Yucatan Strait, 640 fms.
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The specimen measured was the largest, and that which had the greatest

apical angle ; the alternative measurements are from an adult, but more slen-

der specimen. Considering the number obtained, the variability was perhaps

not greater than might have been expected.

P. (Drillia) Verrillii n. s.

Shell resembling 2). oleacina on a very small scale ; white, with a large

white, smooth, inflated nucleus ; whorls six or seven, rounded, polished, trans-

lucent waxen whitish ; transversely sculptured by twelve to fourteen rounded,

stout, strongly raised ribs extending forward from the notch-band to the su-

ture, or on the last whorl to its anterior third ; on the last half of the last turn

evanescent ; suture appressed ; lines of growth evident ; spiral sculpture, none

visible ; a decided callus with a groove behind it on the pillar and body whorl

;

notch, as usual in the adult, rather deep ; aperture rather wide behind, and

shaped as in D. oleacina. Lon. of shell, 5.5 ; of last whorl, 3.0 ; of aperture,

2.0. Max. lat. of aperture, 1.0 ; of shell, 1.75 mm.
Station 19, 310 fms.

This pretty little species seems quite distinct from any of the others, and

unlike any of the known Northern forms. This and the three previously de-

scribed species form a little group similar in general character, yet distinct in

detail, but requiring close and careful inspection.

P. (Drillia) peripla n. s.

Shell small, rough, dark-colored (normally?), acute, nine-whorled ; nucleus

and two and a half nuclear whorls yellowish, with sculpture reticulated

by raised revolving lines, and lines waved backward from before and behind

a point on the periphery ;* remainder of the shell transversely sculptured by

twelve or (on the last whorl) fourteen rounded ribs, which start at the ante-

rior border of the band, where they are roundly shouldered, and continue

somewhat obliquely to the suture, or, on the last whorl, to the anterior third,

narrowing as they go ; beside these, the lines of growth are well exhibited

and the notch-band is ornamented by distinctly raised, transverse, backwardly

concave plications, which extend across it, about nine in the space of a milli-

meter, with wider interspaces ; spiral sculpture consisting of (on the smaller

whorls) three to (on the last whorl) about nine raised rounded riblets, the first of

which is just in advance of the band, and between every pair of which art' two

(or in rare cases) three much finer threads; the primary threads arc a little

swollen where they cross the transverse riblets, the secondary threads not so
;

toward the anterior end of the canal the threads become uniform in size and

* This peculiar sculpture of the nuclear whorls is noted by Verrill in one of hi9

PIcurotomcllcc, and has been described several times in this paper. It was described

and figured as a mature form by D'Orbigny under the name of Sinusigcra. Cf.

Sagra, Moll. Cuba, Atlas, PL XXIII. figs. 7-9.
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are crowded together ; the threads, especially the secondary ones, have a rough

appearance, perhaps due to the lines of growth ; aperture (excluding the ca-

nal) ovate, somewhat abruptly compressed to form the very distinct straight

canal ;
pillar straight, without callus ; outer lip imperfect in the specimen,

but probably thickened in the adult. Lon. of shell, 8.0 ; of last whorl, 4.75
;

of aperture and canal, 3.5. Max. lat. of shell, 3.25 ; of aperture, 1.5 mm.
Defl. about 34°.

Yucatan Strait, 640 fms.

The specimen is light brown, blotched with a darker shade, but it is doubt-

ful if this is not accidental to the specimen. The abrupt contraction to form

the canal gives it the aspect of a little Fusiis.

P. (Drillia) elusiva n. s.

Shell small, rather acute, having a dull, ashy, worn appearance, the sculp-

ture faint, as if obsolete, although quite perfectly preserved, whorls eight or

nine ; nucleus, nuclear whorls, and sculpture of the notch-band precisely as in

the last species ; spiral sculpture much the same, excepting that there are

from three to six secondaries between the primary threads, and all, both

secondaries and primaries, are ill defined and barely elevated above the sur-

face ; on the smaller whorls there are eight or ten transverse swellings ex-

tending from the edge of the notch-band to the suture, too wide and ill

defined to call ribs, and chiefly evident as oblique waves most prominent at

the anterior edge of the baud ; on the last whorl barely evident as ten or

twelve faint nodules just before the band and wholly obsolete before the pe-

riphery ; form of the whorls wholly different from that seen in the last species,

the whorl and aperture tapering imperceptibly into the short canal, with about

seven spiral threads distinguishable as larger than the secondaries ; notch mod-

erate ; suture appressed, indistinct ; outer lip thin, simple, moderately pro-

duced forward in the middle ;
pillar short, twisted, with a thin white glaze on

it ; canal distinctly recurved. Lon. of shell, 9.25 ; of last whorl, 5.25 ; of

aperture, 4.0. Max. lat. of shell. 3.75 ; of aperture, 1.5 mm. Defl. about 35°.

Yucatan Strait, 640 fms.

A species with no salient characters or attractions, which a sufficiently large

series might perhaps show to be an extreme variety of D. peripla.

P. (Drillia) morra n. s.

Shell small, acute, with the Sinusigera nucleus, and seven or eight reticu-

lated whorls ; sculpture, on the earlier whorls, of ten or twelve, and, on the

last whorl, of twenty-five equal, rounded, close-set riblets, beginning at the an-

terior edge of the band, growing stronger and wider to the periphery, after

which they again diminish, covering the whorls, and on the last visible nearly

to the extreme of the canal ; these are crossed by (on the fourth whorl) four,

or (on the last) about twenty-five close-set rounded threads, with a tendeiuv to

form a little nodule where they cross the summit of the transverse ribs, and
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pretty even in size ; the first one forms a smooth margin to the narrow, but

well-defined notch-band, which is crossed by the lines of growth deeply waved,

and extends to the suture, which is not appressed ; outer lip thin, much pro-

duced forward, as in Daphnella, but the notch is distinct and very deep, with

its edges simple and not reflected ;
pillar slightly twisted, without a callus

;

canal distinct, slightly recurved ; whorls full and rounded. Lon. of shell,

5.75 ; of last whorl, 3.5 ; of aperture, 2.5. Max. lat of shell, 2.5 ; of aperture,

1.0 mm. Defl. about 37°.

Sigsbee, off Havana, 450 fms.

This little shell has quite the Daphnella shape, but the nucleus, the notch,

and its band seem to decide that it should go with the Drillias, until more

is known.

P. (Daphnella?) leucophlegma n. s.

Shell thin, delicate, pearly white, acute, with nine rapidly enlarging whorls,

roundly inflated (especially the last), which gives a turreted appearance to the

spire ; nucleus minute, glassy, smooth, simple ; nuclear whorls not separated

by any sudden change of character from the rest of the shell
;
general sculp-

ture consisting of numerous close-set (three or four to a millimeter) narrow

plications extending from near the suture obliquely and flexuously across the

whorls, in general correspondence with the lines of growth ; on the last whorl

fading away anteriorly and barely visible at the periphery ; lines of growth

generally pretty distinct ; the whole shell covered with fine, somewhat wavy,

spiral grooves and intervening threads, not strong enough to give a rough ap-

pearance to the surface, and evenly distributed (twelve to sixteen in a milli-

meter) ; aperture large, semilunate ; outer lip thin, simple, much arched and

produced at the middle, and rounding broadly to the anterior end of the

pillar ; columella writh a slight callus, obliquely trimmed to a point, and

slightly recurved anteriorly ; notch obsolete, forming no distinct band, though

indicated by the lines of growth and by a slight flattening of the whorl just in

front of the distinct and well-marked suture, as in Daphnella. Lon. of shell,

10.25 ; of last whorl, 6.25 ; of aperture, 4.75. Max. lat. of shell, 4.25 ; of

aperture, 2.0 mm. Defl. about 36°.

Station 2, 805 fms.

This pretty little shell may turn out to be a Drillia. It has characters re-

calling Daphnella, Beta, and (the immature) Drillia. Until the soft parts are

known it can hardly be definitely located.

Taranis Morchii Malm.

T. M&rchii Malm, Sars, Moll. Reg. Arct. Norv., p. 220, tab. 17, fig. 8. 1878.

Station 2, 805 fms.

This specimen resembles Ban's figure exactly, except that it has one whorl

more, and is correspondingly larger. I observe, however, that the specimens
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sent as T. morchii from Norway to me by Prof. Sars and Dr. Jeffreys agree

better with Verrill's description of his Taranis bella than they do with the

figure above cited. It is not improbable that the species is pretty variable, and

that trifling variations in sculpture may not indicate specific differences.

Trichotropis migrans n. s.

Shell white, solid, rough, with six rapidly enlarging whorls ; upper whorls

rounded, last whorl with a tendency to applanation on the basal side ; epider-

mis lost ; spiral sculpture of (on the fourth whorl) hve to (on the last whorl)

twenty revolving ridges, which cross (on the fourtli whorl) twelve to (on the

last) ten varix-like ribs or costse, extending completely around the whorl ; these

increase by dichotomy and between the costas are quite uniform, widening as

they reach the crest of a varix and then suddenly diminishing in breadth to re-

peat the process at the next one ; between the spiral ridges the interspaces are

channelled, and rarely contain a single a fine thread ; beside the costae the

whorls are crossed by beautifully fine and even raised lirae, corresponding in

direction to the lines of growth, and only visible under a magnifier ; aperture

rounded, produced into the narrow canal in front
;

pillar with a thin lamel-

lar callus (behind which is a narrow umbilical chink) and a slight toothlike

projection on the inner side ; interior of aperture shining, smooth. Lon. of

shell, 9.25 ; of last whorl, 6.0 ; of aperture, 4.0. Lat. of shell, 6.0 ; of aper-

ture, 3.5 mm. Defl. 54°.

Sigsbee, near Havana, 80 fms.

The first of the genus from tropical waters.

Marginella Watsoni n. s.

Shell short, stout, white or yellowish white, polished, five-whorled ; suture

marked under the glaze with a darker translucent line ; apex obtuse ; in adults

the nucleus is obscured by the glaze, in young specimens it presents no differ-

ences from the rest of the shell; last whorl shouldered roundly, forming a

rounded angle at the posterior part of the outer lip ; aperture narrow, labrum

and labium nearly parallel
;
pillar with four clearly cut folds, the anterior con-

tinued around the margin of the canal, slightly flaring, to join the outer lip ;

the latter slightly thickened inside, with about a dozen rounded dentieulations,

outwardly little or not at all reflected, joining the body behind at an acute

angle. Lon. of shell, 9.5 ; of last whorl, 8.0 ; of aperture, 7.50. Lat. of shell,

6.0 ; of aperture, 1.5 mm.
Sigsbee, off Havana, 480 fms. ; Station 2. 805 fms. Bed of the Gulf Stream,

Pourtales, 447 fms. ; Yucatan Strait, 640 fms.

This species resembles M. ritna Hinds, from West Africa, in general shape,

but that species is smaller and has the outer lip not denticulated. M. Wataom
has the facies of a deep water shell, and does not appear to agree exactly with

any I find figured.
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Marginella fusina n. s.

Shell ovate-fusiform, with the spire nearly as long as the aperture, polished

waxen white, five-whorled ; whorls of the spire well marked and rotundate

though covered with a transparent glaze; suture distinct ; apex rounded; lines

of growth perceptible under the glaze, especially near the suture on the last

whorl ; aperture short, lunate, with no posterior angle in the outer lip, which

gently rounds to the body whorl before and behind ; outer lip a little thick-

ened inside, simple, not reflected ; folds four, the two anterior ones very ob-

licpie and close together ; canal not flaring, short, and not twisted backward.

Lon. of shell, 8.0 ; of last whorl, 6.0 ; of aperture, 4.5. Max. lat. 4.0 ; lat. of

aperture, 1.5 mm.
Yucatan Strait, 640 fins.

This has somewhat the shape of Marginella nodata in a general way, but is

more evenly fusiform, and cpuite peculiar in its even taper, which does not

seem to be ascribed to any other species.

Marginella seminula n. s.

This species differs from the last by its proportionally shorter spire contain-

ing one less whorl ) by the less distinctly marked suture ; by the shouldering

of the last whorl which angulates the outer lip in adult specimens, the lip in

this vicinity being generally much thickened and slightly reflected, somewhat

produced in the middle, and thinning toward the distinctly flaring canal ; the

columellar folds are more evenly separated, and the canal is slightly recurved.

In other respects it resembles M. fusina. Lon. of shell, 7.0 ; of last whorl,

5.62 ; of aperture, 5.12. Lat. of shell, 3.5 ; of aperture, 1.25 mm.
Yucatan Strait, 640 fms.

There is some variation in size and in the way in which the outer lip is

thickened in different individuals. The shape is not far from that of M.

festiva. The measurements are of the largest of several specimens.

M. (var. ?) Yucatecana.

Shell with three and a half to four whorls, smaller than the last and the

adult specimens proportionallv more slender and of a distinctly different shape;

but some of the younger specimens of M. seminula, befon- they have put on

the lip-callus and its angulation, appeal much more similar, and suggest that

the range of variation may be wide* enough to cover both. The present form,

with a proportionately shorter spire and longer and wider aperture, lias aii

evenly rounded outer li]> and body wlmrl, which recalls M.frisina. It- chief

differences from M. seminula consist in those features which accompany the

shouldering of the wlioi Is and the thickening of the outer tip, which in this

form seems to be always evenly rounded, arched forward, and hardly thick-
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ened ; it is slightly but distinctly reflected, and the canal is slightly recurved.

Lon. of shell, 5.62 ; of last whorl, 5.0; of aperture, 4.0. Lat. of shell, 3.0 ;

of aperture, 1.37 mm.
Yucatan Strait, 640 fms.

Marginella torticula n. s.

Shell slender, shining, grayish waxen white, of about five whorls ; spire

roundly pointed, slender, covered in the adult with a complete coat of trans-

lucent glaze almost obscuring the sutures ; last whorl somewhat appressed

between the junction of the outer lip and the suture ; turns somewhat laxly

coiled ; surface perfectly smooth ; axis laterally curved, with the convexity to

the left, so that the spire and the canal both point to the right of a straight

line when the shell is in its natural position ; aperture long and narrow ; colu-

mella with four very oblique folds, of which the one behind the anterior fold

is a little the most prominent ; outer lip simple, not reflected, slightly thick-

ened, and produced posteriorly, inwardly convex and externally concave in cor-

respondence with the bent axis ; aperture widest anteriorly, making the canal

very open ; no callus on the body whorl, which is joined by the outer lip at

an exceedingly acute angle. Lon. of shell, 11.5; of last whorl, 9.75; of ap-

erture, 8.0. Max. lat. of shell, 3.75 ; medium lat. of aperture, 1.0 mm.
Station 5, Lat. 24° 15', Lon. 76° 49'.5, in 229 and 152 fms., soft coral ooze.

The only shells normally arcuated in this manner which occur to me are

some species of Eulima. The twist gives the shell a very peculiar and highly

characteristic appearance.

Marginella (avena Val. var.?) avenella.

Shell exceedingly variable in proportions ; spire short, obtuse, sometimes

almost suppressed ; color light yellow or yellowish white, with a faint white

line bordering the suture ; general outline elongated ovate ; aperture long,

narrow behind (where the outer lip is thickened and a little inflected), wider

in front (where it is thin) and a little flaring at its (widest) anterior termina-

tion ; columella with four subequal folds, all rather oblique ; outer lip simple,

thickened behind, where the line of callus may extend to the suture or fall

considerably short of it ; slightly concave in the middle, where its edge is

eveu turned in a little ; scarcely, if at all, produced forward
; whorls nut at all

or very slightly shouldered, three or four in number. In the form with the

short rounded spire, the outer lip is straight, not inflected, and more evenly

thickened along its whole length ; the anterior end of the aperture has the

outer lip obliquely cut off, and not flaring; the whole form is more evenly

ovate-cylindrical. The measurements of the long and short spired specimens

are respectively as follows ;
— Lon. of shell, 12.0 and 9.5; of last whorl. 10.25

and 9.0; of aperture, 9.5 and 8.25. Max. lat. of shell, 5.0 and 3.75; lat. of

aperture at middle part, 1.0 and 1.0 mm.
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Station 2, 805 fms. Off Cape San Antonio, 1,002 fms. Station 5, 229 and

152 fms.

Notwithstanding the differences above indicated by extreme specimens, the

shells appear to grade into one another and to approach very closely the old

M. avena of Valenciennes, of which indeed this may be but an abyssal race

;

but of the latter I have no typical specimens, and it is described as having

color bands. In view of the great number of the closely allied forms of this

group, without such specimens it would be rash to consolidate.

Another form with the spire almost lost (from Yucatan Strait, 640 fms., and

Station 2, 805 fms), of a yellowish white tinge, strongly resembles D'Or-

bigny's M. triplicata, which I take to have been founded on an abnormal

specimen, and might be thought a pale race of Volvarina varia, but I am not

at all sure that it is not an extreme form of the preceding. The genus Vol-

varina, unless supported by other than its conchological characters, must be

given up, if the above inferences be supported by further investigation.

GENUS PUNCTURELLA Lowe.

Ttpe Patella noachina L.

= Patella sp. L., Mantissa, p. 551, 1771 ; O. Fabr., Faun. Grbnl., p. 384, 1780 ; etc.

< Cemoria Leach, MS., 1819 ; Lowe, Zobl. Journ., III. p. 77, passim, 1827.

not Diodora Gray, Lond. Med. Rep., XV. p. 233, Mar., 1821 (no diagn.). (=Fissu-

rella sp. juv.)

not Cemoria Risso, Hist., IV. p. 258, 1826. (= Cahjptrcea Lam.)

= Diadora " Gray," Blainville, Man., I. p. 501, passim (in error), 1825 (no diag.).

= Puncturclla Lowe, Zobl. Journ., III. p. 78, Jan., 1827 (P. noachina).

<Sipho Brown, 111. Conch. Gt. Brit. (ed. prima), pi. 36, fig. 14-16, 1827 (S.

slriatus Br. = P. noachina Lowe). Id. Conch. Textb., 1833, p. 100, sole ex. S.

striatus, PI. XIV. fig. 21 ; do. (ed. Macgillivray n. d.), ed. VI. p. 115, PI.

XIV. fig. 21, same type. (Not Sipho, Klein, Fabr., nor Mbrch.)

Fissurclla sp. Lyell, Phil. Trans., 1835, p. 37 ; and most older authors.

Diodora Gray, Syn. Brit. Mus., 1840, name only.

jRimula sp. Couthouy, Bost. Journ. Nat. Hist., II. p. 87, 1838 ; Loven, Ind. Moll.

Scand., p. 21, 1846. (Not of Defrance.)

= Cemoria Mbller, Index, p. 16, 1842 ; Migh. & Ad., Bost. Journ. Nat. Hist.,

1342, p. 42 ; Gray, Ann. Nat. Hist., XX., 1847 (name only).

? Siphon " Brown, 1844," Gray, P. Z. S., 1847, p. 147 (not of Brown).

<Sypho "Brown, 1827" Gray, P. Z. S., 1847, p. 147 ; Philippi, Handb., p. 217,

1853; Forbes & Hanley, Brit. Moll., II. p. 473, 1853. (Not of Brown.)

< Cemoria Leach, Moll. Gt. Brit., p. 213, Dec, 1852. (Here for the first time pub-

liahed according to the rules of nomenclature,

)

= Puvrlnn-lhi (Lowe) Forbes & Hanley, Brit Moll., II. p. 473, 1853; "Woodward,

Man. Moll., p. 150, 1853 ; Gray, Guide Brit. Mus., p. 164, Jan., 1857 ; Jef-

freys, Brit. Conch., III. 256, 1865.

= Cemoria H. & A. Adams, Gen. Rec. Moll., I. p. 450, 1854 ; Cbenu, Man. Con-

chyl., I. p. 372, 1859.
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About 1819 the young shell of Fissurella grceca, which had been described as

a separate species (Patella fissura) by Montague, attracted the attention of

Messrs. Brown, Leach, and Gray, on account of the spiral apex, which disap-

pears in the adult, a fact not recognized by them . Brown claims to have first

pointed this out to Leach, and to have proposed to call the shell by the new
generic name of Sijmo, which he published in the latter part of 1827 in his

Illustrated Conchology of Great Britain. He complains that his name was not

adopted, and that Dr. Leach preferred to name the shell Cemoria. Meanwhile

it would appear that Dr. Leach's intimate friend and pupil, Mr. J. E. Gray, was

unaware of the proposed name of Dr. Leach, since in 1821, without a descrip-

tion, he suggested for the shell in question the name of Diodora. Blainville

erroneously supposed Gray's sole species to be Patella noachina of Linnaeus,

and so refers to it in a note without adopting or describing it. To his original

Cemoria Dr. Leach afterward added a shell, which he received from Fleming,

under the name of ft flemingianus as a second species, but of neither was any

publication made. In 1827 Lowe properly defined and published his genus

Puncturella, stating that he believed it to have formed one of Leach's unpub-

lished species of Cemoria. The name Cemoria was used by several authors

without any description subsequent to Lowe's publication, but was only pub-

lished by Dr. Gi^iy from the manuscripts and unpublished plates of Leach, in

December, 1852. If unpublished and undescribed names are to have any

place in nomenclature the name Diaalora from Blainville's erroneous reference

has the first claim. But since this is properly forbidden by the rules of no-

menclature, the only name having any just claim to priority is that of Lowe,

which has accordingly been adopted by the best authorities. Believing that

the introduction of unpublished names leads only into the limbo of inextricable

confusion, I have no hesitation in following the example of the eminent au-

thors of the British Mollusca, and adopting the name Puncturella.

Puncturella circularis n. s.

Shell white, acutely conical, with the anterior wall slightly, and the poste-

rior wall strongly concave ; tip sharply recurved, acute, not spiral, directed

backward in the middle line ; surface ornamented with about forty verv slen-

der radiating lines, fewer toward the apex with intercalary threads toward the

margin ; concentric sculpture consisting of extremely delicate, irregularly dis-

posed aggregations of the lines of growth, which now rise above and now fall

below the general plane of the surface, giving it under a strong magnifier a

curiously malleated appearance, between the radiating threads, nowhere exhib-

iting any uniform concentricity ; where the lines of growth cross the radiating

threads they form fine overlapping scales closely appressed to the threads
;

puncture ovate, pointed behind ; margin thickened, perfectly smooth : septum

triangular, inclined forward under the puncture which it almost entirely hides

when viewed from below ; basal edge subcircular. Lon. 5.75 ; lat. 5.0 ; alt.

3.0 mm.
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Station 44, 539 fms.

This species differs in various details from Puncturella profundi Jeffreys, and

is apparently nearer his P. granulosa from the Norwegian coast and the Porcu-

pine Expedition (60 - 292 fathoms). That species has no concentric sculpture,

however, and has not been fully described as far as is known to me. It be-

longs, with the preceding and with Puncturella Cooperi Carpenter, from the

northwest coast of America, in the genus Fissurisepta of Seguenza. This dif-

fers in most specimens by having no props to the septum, a character, however,

which is not constant even in the same species, as in a large series of Alaskan

forms I have found every transition from fully developed props to none at all,

in specimens which differed in no other character. Hence, while it may be a

permanent feature in some species, I doubt if it is yet sufficiently established

to be safely used as a generic character.

Puncturella trifolium n. s.

Shell brownish white, acutely conical, -with anterior and posterior walls

nearly straight, except near the tip where they are- slightly concave, especially

the latter ; tip erect, squarely truncated at the top, not twisted, incb'ned, or

recurved ; surface ornamented with some twenty-four to thirty strongly ele-

vated rounded ribs, smooth for the most part, but undulating a little as they

pass over the concentric sculpture and rarely and irregularly spinous ; these

spines do not exceed two or three on any rib, occur only on the stronger ribs

and are short, pointed, solid, and acutely triangular ; between the primary

radiating ribs are secondary ones about equal in number, but not spinous, and

not raised above the concentric sculpture ; the latter is not strictly concentric

except in a general sense, and consists of stout spongy bands connecting the

ribs, passing from base to base between each pair of primary ribs on a level

with the secondaries, but not evenly continuous clear around the shell, and

having a pumice-like texture, so that the bands are not defined sharply like the

ribs ; the spaces left vacant by this reticulation are rather deep, and have a

worm-eaten appearance ; shell inside smooth, with shallow grooves indicating

the stronger external ribs and with a striated space over the head between the

anterior horns of the scar of the great pedal muscles. Puncture externally

circular, as in Glyphis, internally trefoil-shaped from the projection of the mid-

dle of the septum and two little shelly knobs on each side into the spare
;

septum triangular, very small and short, inclined in about the same plane as the

anterior wall of the shell, in the middle of its lower edge produced and thick-

ened like a little short tongue ; about half-way between the base of the septum

and the outer upper surface of the perforation inside the tube and at about

equal distances from each other and from the median line of the septum, atv

two little shelly triangular projections, which give to the interior of the apex,

when looked through, tin- trilobate outline referred to in the specific name;

base of the shell ovate, the margin showing projections and indentations corre-

sponding to the sculpture of the exterior. Lon. 14.0 ; lat. 10.5 ; alt. 7.0 nun.
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Yucatan Strait, 640 fms.

The peculiarities of the apical tube are quite as great in this species as in

the preceding when compared with typical Puncturella ; but I cannot consider

them as of even sectional importance. It is hardly necessary to add that the

species does not resemble any of the ordinary forms, nor has it, so far as I am
able to determine at present, been anywhere previously described.

Emarginula Rollandi Fischer.

Sigsbee, off Havana, 450 fms. Station 21, 287 fms.

Emarginula sp. indet.

Yucatan Strait, 640 fms.

FAM. PLEUROTOMARIIDiE Dall.

> Pleurotomarice Swainson, Mai., pp. 213, 223, 363 ; as subfamily of Trochidce ; 1840.

>< Pleurolomariidce Chenu, Man., I. p. 236, 1862. In suborder Proboscidifera

near Scalariidce.

> Plcurotomariidcc Bronn, Kefcrstein Thierreichs, Mai., III. 1037, 1866.

> Plcurotomariidcc Stoliczka, Pal. Indica, Gasterop., p. 380, 1868.

? Pleurolomariidce Gill, Fam. of Moll., p. 11, No. 132, 1871. (Limits not stated.)

Shell trochoid in form, internally pearly, the last whorl perforated or fis-

sured, for the escape of eggs or fecal matters, in the direction of the coil of the

whorl.

Operculum horny, subspiral or multispiral.

Branchice two, nearly symmetrical, one on each side of the slit in the mantle

corresponding to the fissure or perforations of the shell.

Animal with papillose edge to the mantle and lateral fringes ; without elon-

gated cirri as in the Trochids ; with no frontal veil, or Assuring of the foot.

Muzzle simple, without a proboscis, eyes on pedicels exterior to the bases of the

simple tentacles. Jaws small, weak.

Dentition. Rachidian tooth small, lanceolate or broad bayonet-shaped, lat-

erals rather simple, numerous, similar, diminishing in size outwardly, followed

by a large number of long slender uncini, many of which are denticulate near

their tips and also furnished with a little tuft of bristles or a brushlike bunch of

fibres attached to the side of each uncinus behind the denticulations, the tips

of the fibres projecting beyond the end of the uncinus.*

Distribution. Fossil in Lower and Upper Bala groups. Upper Cambrian of

Sedgewick, and thence to recent times ; two species living in the Antilles, >>ne

of unknown habitat, probably Japanese.

* More minute details will follow hereafter in an account of the two species

obtained.



78 BULLETIN OF THE

GENUS PLEUROTOMARIA Sowerby.

Pleurotomeria Sowerby, Min. Conch., III. p. 139, text to pi. 278, Dec, 1821. Type

Trochus Gibbsii Sby., tab. 278, fig. 1, 2 (= Tr. ornatus Sby. fide D'Orbigny).

Ed. Agassiz, p. 316, 1842. Characterized, but no mention is made of Defrance

or any one else.

" Pleurotomaria ? Defrance," Ferussac, Tabl. Syst. XXXIV., Juin, 1821. Not char-

acterized; no species cited; placed in Trochidce.

Pleurotomaire Defrance, Tabl. des corps, org. foss., 114, 1824. No Latinization, char-

acterization, or species mentioned; placed in Scalariens.

Plcurotomarium Blainville, Man. Mai., I. p. 429, 1825. Type P. tubcrculosum Defr.

MS., Tom. II. PI. LXI. fig. 3, 1827 (Fossil). Described as of Defrance, and

type figured. Fischer de Waldheim, Bibl. Paleont., p. 266, 1834.

Pleurotomaria Defrance, Diet. Sci. Nat., XLI. p. 381, 1826, Art. Fossiles; P. tuber-

culosa Defr., first of three species, tab. 86, fig. 3. Characterized here by

Defrance for the first time. Also, Diet. Sci. Nat., LV. p. 481, 1828.

> Pleurotomaria Rang, Manual, p. 204, 1829; in Trochoidca Cuvier.

Pleurotomaria Swainson, Mai., pp. 213, 223, 363, 1840.

Pleurotomaria Gray, Syn. Brit. Mus., p. 89, 1842; in Haliotidoz.

Pleurotomaria Philippi, Handb., p. 214, 1853; in Trochacea.

Pleurotomaria Woodward, Man. p. 147, P. anglica, t. x. f. 24, 1851; in Haliotidce.

Pleurotomaria H. k A. Adams, Gen. Kec. Moll., II., App., p. 630, 1858; in Sloma-

tellince, subfamily of Trochidce.

Pleurotomaria Chenu, Man. de Conchyl., I. p. 236, 1862; in Pcctinibrancliiata be-

tween Toxifcra and Scalariidoz of the Proboscidi/era.

> Pleurotomaria Ryckholt, Journ. de Conchyl., VIII. p. 183, 1860; in Haliotidai.

Stoliczka, Pal. Indica, Gast., p. 380, Oct., 1868. Deslongschamps, Bull. Soc.

Lin. de Normandie, IX. p. 422, 1865.

This genus was figured by Ulysses Aldrovandus (Mus. Metall., pi. 16) in

1648, and by Lister (An. Angl., p. 214) in 1678, both being, of course, fossil

forms. It seems to have been overlooked until now that we are indebted to

Sowerby for its characterization, and that he is entitled to be cited as authority

for the genus.

Pleurotomaria Quoyana Fischer & Bernhardi.

P. Quoyana F. & B., Journ. de Conchyl., V. p. 165, PL V. figs. 1-3, Nov., 1856.

Station 240, 73 fms. ; Station 296, 84 fms. ; off Barbados. Fischer's speci-

men was from the island of Marie Galante.

Pleurotomaria Adansoniana Crosse & Fischer.

P. Adansoniana C. & F., Journ. de Conchyl, IX. p. 1*8, VI V. figs. 1. 2, 1S61.

Station 278, 69 fms. (dead) ; Station 276, 94 fms. ; Station 291, 200 fins. ; all

near Barbados.
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A description of the soft parts of these species, with figures of the animal

taken from life, is in preparation. It is to be regretted that the account will

be rendered rather imperfect on account of the poor state in which the soft

parts have come to hand. The more delicate portions were entirely destroyed.

Those parts of importance in classification, being of a tougher nature, for the

most part can be tolerably well made out. Sufficient is already known to show

that the group possesses characters of family value, and stands nearest the

Trochidce, with features recalling Haliotidce; and that it has nothing whatever

in common with the Pleurotomidce.

The other living species is Pleurotomaria Beyrichii Hilgendorf (Sitz. Ges.

Xaturf. Fr., Berlin, Mar. 20, 1877), which is supposed to come from Japan seas,

though its habitat is not yet certainly known. Eight specimens altogether of the

three species are all at present recorded, only one being known of P. Beyrichii,

four of P. Adansoniana, and three of P. Quoyana.

GENUS HALIOTIS Libit*.

Haliotis (Padollus) Pourtalesii n. s.

Shell about an inch and a half in diameter, above smoothish except for two

strong spiral ribs, the outermost of which was perforated with four or five

branchial holes
;
general form subcircular ; color above, rich reddish orange,

within brilliantly pearly; whorls about two and a half; spire flattened, not

prominent.

Bed of the Gulf Stream in 200 fathoms, near the Florida Reefs, Pourtales,

March 31, 1869.

This species was obtained by the lamented Pourtales, and carefully examined

by me in 1870. It was represented by the only specimen ever obtained from the

region, and which was afterward destroyed in the Chicago fire. Its characters are

such as to be immediately recognizable if it were again obtained, and it seems

proper to associate the name of the discoverer with it, not only as being one of

his most notable finds among mollusks, but also as representing a remarkable

fact in geographical distribution which might otherwise be lost sight of.

GENUS CREPIDULA Lamarck.

< Patella Linne, Syst. Nat., ed. X. p. 781, 1758 ; ed. XII. p. 1267, 1767.

< Crypto, Humphrey, Mus. Cal., p. 4, Gen. V., May 1, 1797. No description.

= Crcpiidula Lam., Prodr., p. 78, 1799 ; type Patella fornieata Lin. (not of Lam.,

Syst., p. 70, 1801, = XartWUtt Lam.). Roissy, Moll., V. p. 234,

Fischer, TabL Synopt Zoogn., p. 26, 1S08. Auctonun.

= Crepidulus Montfort, Conch. Syst., II. p. 87, 1810.

= Proscenula Peny, Conch., pi. 53, 1S11 ; type indeterminable.

= Sandalium 3 Schumacher, Bsaaid'nn Nouv. Syst., p. 1S4. 1817.

= Proxcnula Ferassac, Journ. de Pbys., t. B0, p. 285, 1880, u of Peny,
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> Crepipatella Lesson, Voy. de la Coquille, t. II. p. 389 et seq., Atlas, PL II. fi<r.

4 a, 1830. 111. Zool., pi. 42, 1831. (C. Adolphei Less.). Broderip, Trans.

Zobl. Soc, I. p. 202, 1835, H. & A. Adams, Gen., I. p. 369, 1854.

< Calyptroca Broderip, Trans. Zool. Soc., I. p. 195, 1835.

> Crepidipatella Agassiz, Nom. Zool., 1847 ; corr. v. Crepipalella.

> Crepidopalella Herrraannsen, Ind. Gen. Mai., II. Suppl., p. 38. = Crepidipatella

Agass. emend. 1852.

> Lephyrolobus Schluter, Syst. Verz., p. 26, 1838 (fide H. & A. Adams).

? Lepyrolobus Schluter, loc. cit. Both genus and type undescribed, mere catalogue

names. Marschall, Nom. Zool., p. 124, 1873.

> lanachus Moerch, Cat. Yoldi, p. 146, 1852 (/. plana Say). No description. H.
& A. Adams, Gen. Rec. Moll, I. p. 369, 1854.

= Crypta H. & A. Adams, Gon. Bee. Moll., I. p. 368, 1854.

?-|- Ergoza H. & A. Adams, loc. cit., p. 370, 1854 (E. plana Ad. & Rve. Voy. Sam.).

Crepidula Gray, Guide, p. 115, 1857 -f-

Gamotia Gray, loc cit., p. 117, 1857. {Crepidula adunca Sby.)

= Crepidula Troschel, Gebiss der Schn., I. p. 159, 1863.

> Spirocrypta Gabb, Pal. California, I. p. 136, 1864. (C. pileum G., loc cit., pi.

29, fig. 233 a, b. Cret. Cala.) Subgenus of Crypta (Humplir.) Gabb.

This well-marked group has passed through the fluctuations of most well-

known genera by being divided into a number of sections which further

research has shown to be hardly more than specific modifications, and it would

seem as if the time had arrived to concentrate within nearly its original limits

the mass of species which have been set apart from one another on merely

transitional characters incapable of exact limitation.

Crypta Humphrey was never characterized and has no just claims to recogni-

tion under the rules governing zoological nomenclature. It moreover appears

to have contained representatives of several genera, but no descriptions are

given, and his species cannot be positively recognized.

Crepidula protea D'Orbigny.

C. protea D'Orbigny, Sagra, Moll. Cuba, II. 192, PL XXIV. figs. 30 - 33.

Specimens which are doubtless the species named as above by D'Orbigny

were found attached to dead shells, and even to pieces of coral, from several sta-

tions varying in depth from 80 to 450 fms. Also a few small specimens re-

sembling C. (lanachus) plana Say, but not determinable.

GENUS TRIFORIS Deshates.

Triforis (Ino) longissimus n. s.

Shell much plongatfid, sinistral, lubcylindrical, yellowish white, polished

with more than twenty-two axiallv flattened, tathei obliquely twisted whorls,

bearing three spiral rows of small pnintnl tubercles, fourteen (on the smaller)

August 25, 1881.



MUSEUM OF COMPARATIVE ZOOLOGY. 81

to twenty-four (on the terminal) on each whorl ; apex wanting, width of shell

at fracture 1.75 ram.; transverse sculpture consisting solely of the lines of

growth, which, on the last whorl, occasionally rise to the dignity of faint plica-

tions ; spiral sculpture consisting of the three rows of tubercles above men-

tioned, of which the anterior is slightly the most prominent and the middle

row slightly the most pointed ; these tubercles are connected by a slightly

raised band, often obsolete and never very distinct, somewhat narrower than

the tubercles, and strongest on the last whorl ; in addition to these the ba

the whorl at its periphery is ornamented by a plain, raised, narrow band, be-

hind which is a rather deep narrow groove, and immediately in front of which

is the suture, which would otherwise be hardly visible ; about three raised

lines separated by shallow grooves are found on the base of the shell toward its

outer part, the inner line faintest, and the vicinity of the canal without spiral

sculpture ; basal surface in the adult flattened before the aperture, rounded

behind it, on the whole more rounded than in most species ; canal short,

slightly recurved, possibly entire in old shells, but in the specimens at hand

open in front ; sutural aperture large, rounded, with reflected edges, probably

finally closed in front ; outer lip chipped, but evidently produced and bent in

toward the pillar ; a slight callus on the body whorl and pillar ; aperture

roundly obliquely rhomboidal. Lon. of shell (decapitated), 26.0 ; of first

whorl at fracture, 0.75 ; of last whorl, 4.0; all measured along the axis. Lon. of

aperture, 3.0; lat of do., 1.75 ; of last whorl, 3.25 mm. Defl. about 10°.

This is probably the largest and most elongated species of the group. All

the specimens were decapitated, but fresh. The characters do not agree with

any of those species described by Hinds, D'Orbigny, or Watson, and are suffi-

ciently well marked when full grown to distinguish it at a glance from any of

the other species. In the absence of the tip the flattened whorls give it a

tubular aspect.

Triforis turris-thomee D'Orbigny.

CcrUhittm turris-thomoe D'Orbigny, Sagra, Moll. Cub., II. p. 155, Atlas, PI. XXIII.
figs. 10-12, 1853.

Station 2, 805 fms., one dead specimen, probably drifted From shoaler water.

Reported by D'Orbigny in shell sand from Cuba and Guadaloupe Island.

Triforis bigemma Watson.

Ceritliiwm (Triforis) bigemma Watson, Joum. Linn. Soc., XV. p. 101, 1SS0.

St. Thomas, W. I., 390 fms.)

Yucatan Strait, 640 fms.

Triforis inflatum Watson.

CeritMum [Triforis) inflation Watson, toe. a'/., p. 103.

Bame localities as the preceding.

voi,. ix. — no. 2. 8
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Triforis torticulus n. s.

Shell having much the habit of T. biyemma Watson, but attaining a much
larger size, and devoid of the brown tinge ; specimens in hand decapitated,

waxen yellowish white, about six whorls in length, and if perfect, according to

the proportions of T. bigemma, would probably attain over an inch in length

and perhaps eighteen whorls ; it is possible that the apex may be blunt, in

which case the length and number of whorls might be less ; shell very gradu-

ally tapering, subcylindrical, sinistral, with rather inflated whorls bevelled to-

wards the suture ; longitudinal sculpture consisting, on the posterior surface

of the whorls, of four principal spiral ridges continuous, on the later whorls,

over the transverse furrows though considerably indented by them, but, on the

earlier whorls, entirely cut through by the furrows, and therefore appearing as

nodules on the transverse ridges ; the anterior spiral ridge forms an exception to

this, it is everywhere continuous as a simple thread behind the suture, which

is appiessed against it ; beginning with this, which is the least conspicuous of

the four, it is separated from the next posterior spiral by a well-defined gutter ;

the next spiral is quite close to it, and the third is nearly in the middle of the

whorl ; the second and third are conspicuously larger than the others and nearly

equal in size, the space between them is about equal to their breadth singly

;

the fourth ridge is smaller and less conspicuous, and the space between it

and the third spiral is twice the width of the latter, sloping rather rapidly

toward the suture, which is immediately behind the fourth ridge, appresaed

against the first ridge of the whorl behind ; the second and third ridges are

sharp on the edge, falling abruptly on the posterior side and rounded toward

the basal side, but the fourth is an evenly rounded thread ; between this and

the third on the later whorls is a very delicate thread, while spiral stria 1 are

visible here and there under a powerful glass ; the first ridge forms the pe-

riphery of the (in the adult) somewhat flattened base, on which appear, toward

the periphery, one or two faint spiral threads or grooves, which in the young

an- quite pronounced ; transverse sculpture consisting of about twenty-seven

distinct riblets, separated by about equal furrows, slightly flexuous over the

inflated whorls, but in general parallel with the axis of the shell ; these are

marked by rather prominent parallel lines of growth, which pass over the

periphery, and are distinct on the base ;
columella twisted, Blender, Blightly

thickened ; anterior canal slender, small, somewhat produced and bent to the

right ; aperture rounded, not completely developed in the specimena at hand.

Length of lour whorla in a nearly adult specimen, HMS j
in a younger one,

en. Breadth of the former shell behind, 4.0; in Front, 42; of the latter

shell behind. 2.6 ; in front, 2.5. Length of last whorl in the fizsl mentioned,

5.0 ; of aperture, -2.^:> ; width of the same, 1.87 mm.

Yucatan Strait, 640 bis.

This form seems nearest to T. bigtmma of any described Bpecies, but. so ht

as the specimens in hand go, seems quite sufficiently distinguished from it.

When perfect and adult, it must be a very line example of the genus, ami one

of the largest known.
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Triforis hircus n. s.

Shell elongated, acutely tapered, with fourteen or more rather inflated

whorls of translucent whitish color ; transverse sculpture of some twenty-one

slightly oblique rounded ribleta with somewhat narrower interspaces, which

are prominent on the periphery of the whorls, and evanescent toward the

sutures ; these riblets are nearly parallel with the axis in the younger shells,

and become more oblique in the adults ; each bears two nodules caused by the

intersection of the spiral sculpture ; beside these there are faint lines of growth,

most distinct on the polished and flattened base; spiral sculpture consisting

of a thread behind the suture, undulated by the ends of the transverse riMets

in the young, simple and regular in the more mature whorls, and forming on

the last whorl the margin of the base, and two flattened threads, separated by a

wider groove, which rise to nodules where they intersect the transverse sculp-

ture ; the distance from the suture forward to the posterior spiral thread is

greater than from the anterior thread forward to the next suture, and this

wider space has a somewhat excavated appearance, the posterior edge of the

whorl being appressed to the suture, and slightly thickened where it meets the

post-sutural spiral rib ; base flattened, yellowish, polished, with a single faint

thread near the periphery ; aperture squarish, not completely developed in the

specimens accessible ; canal very short
;
pillar twisted, short, stout, of a darker

yellow than the rest ; apex decollated, probably rather pointed. Lon. of shell

12.5. Max. lat. 3.0. Lon. of last whorl, 3.0 ; of aperture, 1.9. Lat. of aperture,

1.75; lat. of first remaining whorl, 0.87 mm.
Yucatan Strait, 640 fms.

This is closest to T. bigemma, from which it differs in the less pronounced

sculpture, the absence of the first ante-sutural nodulated spiral rib, and the

more acute taper of the shell. A large series might show them to be vari-

eties of one species, but in the absence of connecting links they can hardly be

properly united.

Triforis cylindrellus n. s.

Shell small, slender, sinistral, whitish, of twelve or fourteen whorls, tapered in

the adult both ways, the spire rather acutely (the nucleus is missing), and the

last whorl being a little more slender than the two immediately preceding it
;

transverse sculpture of twenty or more close, faint plications, extending from

suture to suture, a little less Btrong anteriorly, and in the Lasl whorl evanes-

cent in advance of the periphery ; the spiral sculpture consisting of L-ehaped

grooves, one side of which is nearly vertical to the axis of the shell and the

other slopes spireward ; of these there are three, nearly equidistant, the ante-

rior one, being separated from the suture in front of it by a smooth space,

to that space the effect of a post-sutural rib; base prominent, inflated, with

one faint groove near the periphery, the whole ahell showing more or less evi-

dent lines of growth, and occasionally faint revolving stria- ;
whorls inflated,

distinct; suture appressed, conspicuous; column twisted, moderately long,
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stout ; anterior and posterior canals developed ; outer lip expanded, slightly

thickened, aperture rounded. Lon. of shell, 6.5 ; of last whorl, 1.85 ; of aper-

ture, 0.75. Max. lat. of shell, 1.5 ; of last whorl, 1.4 mm.
Cape San Antonio, 640 fms.

Owing to the anterior taper, this species has the aspect of a diminutive

Cylindrclla or Clausilia. It belougs to the section Mastonia of Hinds.

Triforis (bigemma Watson var. ?) abruptus n. s.

Shell short, stout, yellowish white to dark red brown in color, with nine to

eleven whorls ; sculpture precisely resembling that of T. bigemma Watson, from

which the shell differs in its shorter, stouter, and more abruptly tapered form
;

in having about half the number of whorls; in the rounded and sculptured

base, upon which are several spiral threads and numerous strong and elevated

radiating lines of growth ; the anterior canal is very short and not closed in

the specimens examined, the posterior canal indicated by a deep wide notch ;

the outer lip patulous and flaring. Lon. of shell, 7.5 ; of last whorl, 2.5 ; of

aperture, 1.5. Max. lat. of shell, 2.25; of aperture, 1.25 mm.
Cape San Antonio, 640 fms. Yucatan Straits, 640 fms.

It would seem hardly probable that such an extreme disparity of form and

number of whorls, as well as size, should exist in one species; however, since

the variability of many of these deep-sea forms in many cases surpasses almost

anything recorded from shallow water, I have hesitated to separate this little

shell absolutely from Watson's species.

Triforis triserialis n. s.

Shell slender, acute, whitish or yellowish, of about fifteen whorls ; nucleus

flattened, sharply keeled, white, polished ; first nuclear whorl with two keels,

on tin' third an intercalary thread a] >] 'ears, all of which quickly In-.dine sub-

equal and uniformly nodulated ; sculpture of three spiral rows of tub

with their anterior (basal) slopes moderate, but the posterior (spireward) slope

nearly perpendicular to the axis, so that the tubercles point more or less spire-

ward ; the posterior row, just in front of the suture, is a little more prominent

than the other two, ami so marks the whorls, which are somewhat obliquely

roiled ; the tubercles are arranged on the whorls obliquely from right to left,

ami connected by the representative of the nuclear keels, with tin- spares be-

tween the spirals deep and narrow, that spate in which the suture is contained

being only distinguishable from tl then by the above-mentioned more

prominent spiral ; the suture itself, ''Veil with a good Lilacs, is hardly to he

made out
; base flattened or in the perfectly mature -hell rounded, in the first

case w iih one, in the latter case with three well-marked spiral threads and evi-

dent radiating lines of growth
;

pillar stout, straight, with a thick solid but

small lump of callus on it ; aperture small and narrow ; both canal- probably
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closed, reflected and rather short. Lon. of shell, 8.25 ; of last whorl, 2.0 ;

of aperture, 1.0. Max lat. of shell, 1.75 ; of nucleus, 0.5 ram.

Yucatan Strait, 640 fins. Off Cape San Antonio, 640 fms. Station 2, 805

fms.

Without careful study the differences between the forms of this group are

hardly noticeable. When examined under a high power it is soon found that

species which to the naked eye appear very similar or hardly distinguishable

are really characterized by quite a different method in their sculpture, though

the general result may be not very dissimilar in its salient features. The tu-

bercles of one are due to grooves cutting transverse riblets; of another, to spiral

ridges rising to nodules on the riblets ; of a third, to rows of nodules side by

£ide without spiral or transverse sculpture of any kind. This and the following

forms have been separated after several days' close study from an assembly

which the first examination had almost decided to place in the category under

one specific name. However, there are distinct definable differences between

them, and the fact that the microscope is required to perceive these differences

should have no effect on our estimate of their systematic value.

Triforis intermedins n. s.

Shell, elongated, slender, acute, yellowish white, of about twenty-three

whorls ; nucleus missing in the specimens at hand ; spiral sculpture consist-

ing of two principal rows of rounded tubercles, with spirally confluent bases,

which are conspicuous from the beginning to the end of the spire ; if there is

any difference in size, the anterior row is slightly the larger ; there are about

eighteen of these tubercles on the last turn ; the posterior row lies close to and
somewhat appressed upon the suture ; midway between these is a smaller

spiral riblet, which rises into narrow elongated waves, or tuberculations, in

harmony with the others ; at the base of the whorl is a simple riblet very

slightly or not at all waved, and nowhere rising into tubercles ; these spiral

series are about equidistant, but the space between the anterior row of tubercles

and the basal riblet is more deeply excavated than the others ; base somewhat
flail tned, conical, with an outer strong spiral ridge and two or three inner

fainter ones ; the transverse sculpture consists solely of the lines of growth,

which are conspicuous only on the base ; the tubercles, however, are arranged

so as to appear as if placed obliquely from right to left across the whorls, so

that on the length of the spire the transverse row makes nearly one revolu-

tion around the shell ; suture inconspicuous
;

pillar short, stout, strongly re-

curved, with a thick and projecting callus ; anterior and posterior canals open
in the specimens examined; outer lip produced anteriorly, very oblique, form-

ing a narrow aperture ; adult shell with the outline of the spire -lightly

convex.

Lon. of shell, 11.0; of last whorl, 2.25; of aperture, 1.5. Max. lat. of

shdl, I. To mm.
Station -2, 805 tins.
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This shell somewhat resembles T. concors Hinds, from the Straits of Malacca,

but the aperture in our species is much narrower, and the shell is of a different

color. The base is also of a somewhat different shape. The specimen meas-

ured is the most perfect, but not the largest.

Triforis colon n. s.

Shell very slender, elongated, acute, pure white, with a glassy polish when

fresh, with twenty-eight or thirty whorls when perfect and complete ; nucleus

and first nuclear whorl white, polished, smooth, flattened on top ; surface passing

gradually into the second nuclear whorl, with two strong narrow projecting

smooth keels, which are then continued into the normal sculpture which they

assume very promptly ; the keels project so much that the diameter of the

keeled whorl is slightly larger than that of the tubercled third whorl ; spiral

sculpture consisting of two rows of round, pointed tubercles and a narrow, flat-

tened band on each edge of the whorl ; the latter occasionally a little waved,

but usually smooth, one before and one behind the suture joining so closely

that the suture is practically invisible, or appears only under a strong magnifier

like a faint groove on the joined surfaces of the (really double, but appar-

ently single) narrow band ; there are sixteen tubercles on the last turn, and

those on the anterior row are opposite the interspaces of the posterior row,

thus falling into oblique series from right to left across the whorls ; the bases

of the tubercles are connected spirally and transversely by small ridges, and the

tubercular rows are much more elevated above the general surface than the

BUtural bands ; there is on the flattened base a single faint thread just within

the periphery ; a very young specimen, however, shows several additional inner

striae ; none of the specimens have the mouth in its adult form, consequently,

as in immature specimens of this genus generally, the base is flattened, and

the canal short and straight, the pillar without callus, and the outer lip simple,

thin, and not projecting ; the transverse sculpture additional to the above is

solely composed of the lines of growth, which are hardly evident, except on

the base ; outline of the spire a very elongated cone, which in old and decol-

lated specimens assumes a Bubcylindrical form. Lon. of shell, 12.0; of last

whorl, 1.5 ; of aperture (immature), 0.6. Max. lat. of shell, 1.87 mm.

Sigsbee, off Havana, in 450 fms. Off Cape San Antonio, in 640 and LOOS

fathoms.

Tins species has a sculpture somewhat like Triforis ruber Hinds, from New
Ireland ; bnt the tubercles are alternate instead of opposite, and die form and

coloration are qnite distinct. Indeed, they would fall into different sections

according to Hind's classification.

Triforis ibex n. a.

Shell elongated, conical, but leas deader than T. colon, yellowish white,

blunt-tipped, with eighteen or nineteen rather rounded whorls ; nucleus about
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twice as large as that of T. colon, smooth, inflated, rounded on top, larger than

the succeeding nuclear whorl, which has two inconspicuous narrow keels which

are wavy and almost tuherculate from the first, and pass imperceptibly into the

usual sculpture of the shell ; spiral sculpture of two rows of somewhat elongated

tubercles (about eighteen to the last turn), sometimes degenerating into a wavy

riblet ; these tubercles are arranged much as in T. colon, but are narrower in

a direction transverse to the whorl, with their transverse connections less

evident, the spiral ridge proportionately stronger, and the tubercles individu-

ally less conspicuous ; the two spiral rows of tubercles, especially in the an-

terior part of the shell, occupy the peripheral third of the visible part of the

whorl; * the anterior and posterior thirds are somewhat excavated toward the

suture, the shell being appressed and slightly raised on each side of the latter,

but without forming a regular band or riblet, unless in the very last whorl

where the raised edges are a little waved in sympathy with the tuberculation of

the periphery ; suture very distinct ; the excavation above referred to gives a

particularly rounded appearance to the whorls, resulting in a wholly different

aspect from that given by the subcylindrical T. colon, which has twenty-three

whorls in the same space as sixteen of T. ibex; base rounded with three Btrong

raised threads between the anterior tubercular spiral and the canal ; canal

short, a little recurved at the tip ; pillar with a strong callus
;
posterior canal

and outer lip not completed in any of the specimens at hand, but the more

adult ones indicate a rather wide roundish mouth ; outlines of the spire a little

concave from the button-like nucleus. Lon. of shell, 11.0; of last whorl, 3.0;

of (immature) aperture, 1.5. Max. lat. of shell, 1.87 ; of nucleus, 0.5 mm.
Off Cape San Antonio, 640 fms. Yucatan Straits, 640 fins. Sigsbee, off

Havana, 450 fms.

This shell tapers more rapidly than T. colon, as will be seen by the measure-

ments, and differs in the other particulars mentioned from that species, which

appears to be its nearest ally.

Cerithiopsis (?) Sigsbeana n. s.

Shell long, slender, excepting the inflated apex acutely conical, sides recti-

linear, with about twenty-three whorls ; color, nucleus translucent, first three

or four whorls with a deep reddish brown tinge which gradually fades to waxen

white, tinged irregularly with faint brown or yellowish suffusion, in dead shells

pure white, polished and partly translucent ; nucleus inflated, vitriniform, Bel

on a little obliquely, projecting outward more than the two subsequent apical

whorls, smooth, but latterly faintly sculptured in transition toward the regular

BCulptuxe of the shell by faint posteriorly concave transverse undulations ; sub-

sequent spiral sculpture of three and afterward four spiral flattened Bquarish

ridges, the most prominent of which is the posterior, which is in front of and

covers the invisible suture ; before this are two equal and slightly but distinctly

smaller ones, and lastly at the anterior margin of the shell (except in the very

* Of courso, proportionately much more in tin earlier whorls.
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young specimens) a still smaller rather rounded thread, which forms the pe-

riphery of the base, and which a slight expansion of the last half-whorl in the

adult covers up, so that there are only three spirals visible on this last small

portion ; base nearly flat, with one rather marked spiral within the periphery,

defined by a groove on either side, and between this and the canal numerous

fine submicroscopic spiral striae ; in the earlier whorls the spirals are waved

or even tuberculated by the transverse undulations, the large spiral most so

and the anterior one least so, varying in amount in different specimens ; in a

strongly sculptured specimen which was selected for description as living and

perfect, the transverse sculpture (of about twenty faint undulations) is stronger

than the spirals during the three or four apical whorls, gradually becoming

fainter until on the eighteenth and succeeding whorls it is only visible be-

tween the spirals under a strong magnification ; for the greater part of the

shell the spirals are not tubercled, but waved or slightly swollen at the inter-

section of the transversals, which last become fainter and more numerous from

whorl to whorl, and on the base are not indicated, or only by moderately dis-

tinct lines of growth. On another larger specimen the tuberculations or un-

dulations are perceptible only on the earlier third of the shell, and on the

remainder are represented only by the lines of growth ; in this specimen the

spirals also are less distinctly marked in the latter part of the shell, the two

intermediate ones suffering most diminution; on the surface spiral striae exist,

wldch are hardly to be detected on the first-mentioned strongly sculptured

specimen ; the base is about the same in both. The sharp outer lip does not

appear to be ever thickened, but at certain periods it is slightly reilected and

this excessively thin edge is visible like a varix here and there on the whorls,

although it hardly rises above their surface ; the aperture is squarish, Bhort,

and wide ; the inner lip glazed, but not thickened ; the outer lip concavelv

waved laterally and with the basal edge slightly produced ; the pillar solid,

very short, strongly spirally twisted and forming a short but very distinct

canal abruptly bent to the left ; operculum so far retracted as to be inac-

cessible ; soft parts indicated by a blackish tinge perceptible through the

shell. Lon. of shell, 10.5 ; of last whorl, 2.0 ; of aperture and canal, 1.5. Lat.

of shell, 1.75; of aperture, 0.9. Lon. of longest specimen when perfect,

L3.25 mm.
Station ">, 229 fins. Station 20, 220 fms.

The genua Oeriffviopris appears to be at present ill defined, the character of

the operculum used by Forbes being illusory, it' Sara's figure is correct ; the dif-

ferences of dentition between this form and Bittitm appear quite sufficient to

distinguish it. however, if other species agree. Nevertheless, it Beemsal pres-

ent impossible to fully define either genus or to distinguish by the shell (ex-

cept approximately) between Bpecies of Bittiwm and Gerithiopnt aa these names

have heretofore been applied. The differences in the -oft parts which have

been mentioned may exist, bul like the asserted differences in the opercula

prove on more thorough inspection to In- partly transitional or specific chamo*

It will he understood, therefore, th.it the above and succeeding species



MUSEUM OF COMPARATIVE ZOOLOGY. 89

are only provisionally referred to Ceriihiopsis, and may hereafter be proved to

belong to Bittivm or to some allied group. Were the describers of new genera

and subgenera to carefully describe the distinctions between the groups they

name and their near allies, much labor would be saved those who come after,

and who have to do the drudgery properly belonging to the original describer,

if indeed he went so far as to give the data necessary for the search. Many
genera really separated from one another by good characters are defined by

most worthless ones in the text- books, and in no department is there more

work to be done than in what may be termed that of giving a propez perspec-

tive to the innumerable named groups of mollusks.

This particular species is clearly different from any of those described by

Watson, and I have been unable to find any described species with which it

agrees.

Cerithiopsis (?) crystailina n. s.

Shell translucent white, elongate-conical, extremely acute, with granulated

surface and about twenty-four somewhat rounded whorls ; nucleus extremely

minute and partly submerged, smooth, shining, translucent, passing impercep-

tibly into the very attenuated shining apical whorls, which in the adult are

most frequently, though not always, lost ; spiral sculpture in the earlier

whorls of two rather strong subequal rounded revolving riblets, to which,

about the seventh whorl, another smaller thread just before the suture is

added, which soon becomes nearly as prominent as the posterior riblet of the

original pair ; the space between the original pair gradually grows propor-

tionately wider, and about the tenth whorl a fine intercalary thread appears

which always remains smaller than the others; beside this in the Dearly adult

shell the space between the original anterior riblet and the suture (to which

this part of the whorl rapidly descends) is supplied with two very fine elevated

threads; a similar one may also (but does not always) appear intercalated be-

tween each pair of the four principal spirals above described ; on the base in

the fully adult eight or more subequal simple spirals appear between the pe-

riphery and the canal, while the more anterior original spirals diminish in

prominence and gradually approximate in size to the basal ones; in the

younger shells the difference is quite strongly marked. The transverse sculp-

ture in the apical whorls consists of a few (six or eight) rather strong trans-

verse riblets, which appear as stout rounded tubercles on the spirals, and run

down the spire almost straight, until the order is broken up by the continual

appearance of new intercalary series (seventeen on the thirteenth whorl and

about twenty-two on the last.whorl) ; on the later whorls these are somewhat
concavely flexed, and no regular succession up and down the spire can be made
out ; fine lines of growth appear on the anterior whorls, which by the constric-

tion of the basal periphery put on a rather rounded outline, so that the num-
ber of whorls can be easily counted, though the suture is almost invisible : OD

the base the only transverse sculpture is due to the delicate lines of growth
;

the last whorl or two may have one or two faint varices ; the base is flattish
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in the young, rounded in the adult ; the outer lip expanded and thickened

concave behind, basal ly produced and curving into a distinct but not produced

canal, which opens to the left ; on the other side the outer lip is continuous

with a thin but distinct callus, which is twisted over the very short and incon-

spicuous pillar ; the reflected edge of this callus is not adherent to the pillar,

and there is a perceptible chink under it, or more properly above it ; the aper-

ture is subovate, pointed before and behind. Lon. of shell, 16.0 ; of last whorl,

3.62 ; of aperture (from point to point), 2.5. Max. lat of shell, 3.0 ; of ap-

erture, 1.75 mm.
Station 2, 805 fms. ; Barbados, 100 fins. ; and numerous other localities.

A very pretty, and apparently a very common species, which, except in its

attenuated apex has quite a general resemblance to Lovenella metula Sars of

Northern European shores. From Gerithium (Bittium) cylindricum Watson
(Australia) it differs in its color and in its non-convex outlines, and in having

four instead of three prominent spirals and many more whorls ; it has a larger

number of series of tubercles than C. {Bittium) gemmatum Watson from Setu-

bal, and two more spirals ; it is much larger than C. (Bittium) pigrwm Watson,

and of all Watson's species is perhaps most like C. (Bittium) mamillanum from

Pernambuco ; but the details of sculpture, size, and number of whorls differ

quite sufficiently.

Bittium (?) Yucatecanum n. s.

Shell stout, solid, conical, waxen white or grayish, with about eight rather

rounded whorls ; spiral sculpture of four (afterward five) revolving, flattened

threads, with about equal interspaces ; the first is about its own width, or a

little more, in advance of the suture ; the second, about the same distance in

advance of the first, is equal to it in size ; both are smaller than the third,

which is the largest and most prominent of all, and gives a subcarinate appear-

ance to the whorl, or than the fourth, which is about midway in size between

the second and third ; on the later whorls a fine thread appears just behind the

suture which it crowns, and on the last turn forms the periphery of the base,

within which appear two or three others, growing fainter toward the canal
;

the shell is also covered with microscopic revolving stria? ; the transverse

sculpture consists of fourteen to eighteen faint plications or riblets, which

appear to pass under and in so doing to undulate the spiral-, especially the

third and fourth ; in some specimens these undulations may appear tubercu-

lar, but they do not in the one under consideration ; the sutural thread is not

undulated, and the reticulation is confined to the sides of the whorls, the base

being crossed only by rather strong lines of growth. 15a.se rounded ; pillar

straight, rather Blender, short, without any marked callus; aperture rounded;

outer lip thin, notched bj the spirals, with a faint emargination near the pillar,

but no well-marked < ind
;
the nucleus is mostly broken away, but seems t<>

have been heliciform, turned half over, and partly imniemed. Lon, of shell

B.0 ; of last whorl, •';."'
; of aperture, 2.0. Max. lat. of shell, 8.0 ; of aperture,

1.6 nun.
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Yucatan Strait, 640 fnis.

A solid, rather uninteresting-looking shell, with few attractions, but differing

from any of the species described by Watson.

Columbella (Astyris) Duclosiana D'Orbignt.

C. Duclosiana D'Orbigny, Sagra Moll. Cub., II. p. 136, Tab. XXI. figs. 31-33. 1853.

Station 20, 220 fms. Sigsbee, off Havana, in 450 fms.

These specimens, being dead, may have been washed off shore. The species

might well be a variety of G. dichroa Sowerby, and faded specimens recall

C. lunata Say.

Columbella (Astyris?) amphissella n. s.

Shell small, stout, blunt-tipped, yellowish white, of four and a half whorls ;

nucleus large, white, shining, smooth, and naticoid, of one and a half whorls
;

transverse sculpture of numerous (on the last whorl twenty-one) straight sub-

equal plications with about ecpial interspaces, beginning at the suture, passing

clear over the whorl, and fading out only when near the canal ; also faint lines

of growth ; spiral sculpture of numerous equal fine rounded threads (twenty-

one on the last turn) with slightly wider interspaces, covering the whole shell

except the nucleus
;

pillar short, stout, a little concave, with a slight callus
;

outer lip somewhat thickened, smooth ; canal wide, short, but distinct ; sutures

distinct. Lon. of shell, 4.0 ; of last whorl, 3.0 ; of aperture, 2.0. Max. lat. of

shell, 2.0; of aperture, 1.0 mm.
Yucatan Strait, 640 fms.

This stout and prettily reticulated little shell has almost the form of am-

phissa versicolor Dall, from California, though of course on a very diminutive

scale ; the character of the sculpture is also not dissimilar. The nearest West

Indian species to it is Columbella Hotestieriana D'Orbigny, which has a toothed

aperture, one more whorl, an acute spire, and different color. It is not unlike

G. costulata Cantraine as figured by Sars, but has a proportionately shorter

spire, fewer whorls, more numerous plications, and is of about one ninth the

size. By some authors this species would be referred to Anachis.

Columbella (Astyris) Verrilli n. s.

Shell slender, conical, yellowish white, with about seven whorls ; surface

polished, but when in a perfectly fresh condition covered by a rather shaggy

brown epidermis, whose surface projects in irregular lamella', as in Astyrit

caUforn/ica. Nucleus naticoid, shining translucent white ; spiral sculpture

appearing only on the pillar and basal surface where there are ten or twelve

well-marked close-set revolving threads, which grow taint. -r toward the pe-

riphery ; microscopic revolving bines may occasionally, though rarely, be
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seen on other parts of the shell ; transverse sculpture varying with different

individuals ; in those where it is strongly developed it consists of from nine

(on the third whorl) to fourteen (on the last whorl) sharp-edged plications

running clear across the whorls, rounder and wider near the middle of the

whorls, and on the last disappearing half-way from the periphery tu the canal;

these plications run straight up and down the spire, and are strongest (though

rather narrower) at their posterior ends, at which the plication often rises into

a little tubercle, which is not only appressed against but even extends over the

suture, which, in consequence, has a wavy outline ; the spaces between the

plications are wide and evenly excavated ; in other specimens the plications

will be much fainter, not raised into a tubercle at their posterior ends and

evanescent on the larger whorls at a short distance in advance of the suture
;

the suture in such specimens is more even and distinct than in those previously

described, and the lines of growth are usually more evident The pillar is

stout, twisted a little to the left, and, with the canal, distinctly recurved, its

inner side covered with a thin smooth white callus ; the outer lip gently

arched, slightly thickened, and reflected, contracted a little at its anterior end

to form the short wide canal, and having internally, about midway between its

junction with the body whorl and the canal, a single small rounded pustule-

shaped callus ; there are no denticles or other armature to the mouth with the

above exception, which is invariably present in perfectly mature specimens.

A moderately plicate shell measured as follows :
— Lon. of shell, 9.0 ; of last

whorl, 5.0; of aperture, 3.5. Max. lat. of shell, 3.0; of aperture, 1.5 mm.
Another strongly sculptured specimen measures 9.25 mm. long and 3.12 mm.
broad.

Sculptured variety, Station 2, 805 fms. ; Station 19, 310 fms. ; Station 47,

331 fms. Normal form, Station 43, 339 fms. ; Station 47, 331 6ns.

This species is most nearly allied to Astyris rosacea Gould, from which the

faintly sculptured specimens differ by the smaller mouth in proportion to

the spire, and the characters of the epidermis and aperture; the characl

the plications also differs from that of A. rosacea. The strongly sculptured

specimens do not at all resemble rosacea, except in size and number of whorls.

The latter would usually be referred to Anachis and the former with A. rosacea

to Attyris, but there can be no doubt that they are forms of one species. This

without prejudice to the proper separation, maybe, of certain species under

the name of A nachis.

This species was obtained in some numbers, so that I wa^ prepared to find it

described ; but a pretty thorough search has not revealed any reference to it in

the various publications I have consulted. Professor Verrill, to whom I

have greal pleasure in dedicating it, may perhaps secure it with other South-

ern forms "ir the coast of New England during the researches he is now eon-

ducting. The solitary pustular denticle is a very peculiar, and, as far as I am
aware, unique feature.



MUSEUM OF COMPARATIVE ZOOLOGY. 93

Natica leptalea Watson.

2V. leptalea Watson, Journ. Linn. Soc. (Zobl. ), XV. p. 261. Dec. 1880.

A small specimen, perhaps the young of the above species, was dredged in

640 fathoms in Yucatan Strait. Watson's specimens were from near Sombrero

Island, W. I., in 450 fathoms.

Natica fringilla n. s.

Shell small, elevated, slightly turreted, blunt-tipped, wavy white, oT three

or four whorls ; nucleus translucent, polished, rather disproportionately large,

depressed nearly to the level of the next whorl, and so giving the spire a blunted

aspect ; transverse sculpture of strong plications like the " gathers " of a

skirt, about thirty-two on the last whorl, not perfectly uniform in elevation or

extent, passing forward from immediately in front of the suture a distance of

about 1.25 mm., and then becoming obsolete or replaced by ordinary lines of

growth ; these plications are sharp-edged near the suture with about equal

interspaces, and gradually grow wider, flatter, and less elevated anteriorly

until they disappear ; surface polished, lines of growth not prominent ; spiral

sculpture none, though the surface is marked with those faint revolving mark-

ings, visible only by reflected light, which are common to nearly all spiral pol-

ished shells, and, as far as I have observed, to all species of this genus ; suture

well marked, slightly appressed ; whorls rounded behind and laterally in

female, and slightly laterally flattened in male specimens ; base prettily

rounded ; umbilicus small, funiculate at its mouth, twisted, with a rounded

not very distinctly denned riblet coiled on its inner surface, beginning from the

anterior end of the pillar lip ; no umbilical pad ; outer lip simple, sharp-

edged, a little oblicpae, and, at maturity, slightly bent downward and forward

at its junction with the body whorl
; pillar-lip and body moderately thick-

ened, an emargination in front of and corresponding to the umbilical arch;

aperture rounded in front, pointed behind. Lon. of shell, $ 7.0, 9 5.75 ; of

aperture, £4.0, 9 4.0. Max. lat. of shell, £5.0, J 5.0 ; of aperture, $ ±5.

9 2.5 mm., the 9 being a somewhat younger shell.

Yucatan Strait, 640 fms. Off Cape San Antonio, 640 fins.

Among all the descriptions of forms from deep water, I have found none
which apply to this rather simple little species, which is about the size of

A', pusilla Say, but quite distinct from it. In his report on the French expedi-

tion of the Travailleur in the Bay of Biscay, Dr. Jeffreys mentions as new,

but does not describe, a N. subplicata, which, from the name, might be allied

to this.

Turritella Yucatecanum n. s.

Shell small, thin, acute, opaque white mottled with rusty brown, of about
twelve whorls; nucleus and second turn minute, white, smooth, with deep
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suture, rounded and vermicular ; next whorls with spiral sculpture, whereof

three riblets about equidistant are markedly larger and more prominent than

the rest ; sculpture of mature whorls consisting of fine spiral threads with

nearly equal interspaces crossed by fine lines of growth and divided into five

bauds by four larger polished spirals, which are white and marked by rather

distant dots of brown ; of these bands of fine spirals that behind the anterior

suture and the two immediately behind it are of about equal width and equal

to the two posterior bands and their included large spiral taken together ; the

general surface, barring the large spirals, is marked by light nebulous transverse

pencillings of brown, which in general accord in direction with the lines of

growth ; the whorls are hardly at all rounded laterally, are slightly carinated

by the three major spirals, and the last whorl is flattened on the base, but

without any marked carina at the periphery of the base ; spiral sculpture of

the base similar to that of the spaces between the major spirals on the side of

the whorls, with here and there a slightly larger thread ; the transverse sculp-

ture consists of the lines of growth above mentioned, which are most distinct

on and between the minor spirals and irregular narrow undulations following

the lines of growth (about twenty-five to the last whorl), which cross the lar-

ger whorls in some specimens so prominently as to render the major spirals

almost tuberculate at their intersection, in most specimens produce a series of

moderate undulations, and in others are almost obsolete ; outer lip thin, sharp,

very little rounded, and hardly emarginated by the slight flexuosity of the

lines of growth
;
pillar rather thin, prettily arched, passing into the flattened

basal edge ; body polished, not callous ; suture rather indistinct, not chan-

nelled ; base in several specimens dotted with convex, ovate, coriaceous, light

yellow ovicapsules, whose surface, wrinkled in drying, seemed to have origi-

nally been smooth, and to have had a length of 0.75 and a breadth of 0.5 mm.
Lon. of shell, 16.5 ; of last whorl, 5.5 ; of aperture, 3.25. Max. lat. of base,

5.0 ; of aperture, 2.75 mm.
Yucatan Strait, 640 fms.

*

This species perhaps most resembles a miniature edition of T. leucostoma

Valenciennes, but does not agree with any of Watson's species or with the few

species ordinarily assigned to the West Indian province. Quite a number ol

fresh specimens were obtained, which are very uniform in size, disposing of the

suspicion that the shell might be drifted from shallow water.

Actaeon fasciatus Lamarck.

A species which may be the TornateUa fiuciata of Lamarck, judging by fig-

ures only, was obtained from station 19, 310 fms. : by Sigsbee, Station BO

(Lat 26° 31' and Lon. 86° 53' W.), in 11!) fms. ; Station 9, 111 fms. (young) ;

and from 450 fms. oil' Havana, also a young specimen.
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Actaeon incisus n. s.

Shell short, thin, inflated, waxen white, polished, with five or six whorls

and a rather acute spire ; nucleus minute, more or less immersed, eroded to

some extent in every specimen ; apical whorls smooth, polished, rounded
;

suture very distinct, in the majority of cases not channelled ; the apical whorls

with two or three distant narrow grooves across which, in some cases, pass

elevated lines of growth which appear nowhere else, or, if at all, only in the

suture near the apex ; last whorl forming the largest part of the shell, inflated,

provided with ten or eleven spiral grooves, which are nearer together ante-

riorly ; these grooves are somewhat zigzag by exigencies of growth, but are not

punctate, as in so many species ; other spiral sculpture consisting of micro-

scopically fine slightly zigzag stria?, about seventy in the width of a millime-

ter ; transverse sculpture only of most delicate flexuous bines of growth most

evident near the sutures ; aperture rounded in front, pointed behind ; outer

lip thin, simple, arcuated toward the periphery, passing imperceptibly into the

pillar ; body with a slight callus joining the rather slender pillar which carries

one inconspicuous fold. Lon. of shell, 9.0 ; of last whorl, 7.0 ; of aperture,

5.75. Max. lat. of shell, 5.75 ; of aperture, 3.0 mm.
Yucatan Strait, 640 fins. ; off Cape San Antonio, 640 fms.

A peculiarly thin delicate polished and inflated species.

Actaeon melampoides n. s.

Shell short, stout, with a depressed spire and shouldered last whorl ; white,

with five whorls, sculptured with pimctate spiral lines ; nucleus small,

eroded ; other whorls with two, three, or (on the last) twenty to twenty-five

spiral lines, which are distinctly punctate, with about ten punctations in the

length of a millimeter ; the spirals are crowded just in advance of the suture

and near the pillar, and especially distant on the shoulder of the last whorl

;

suture distinct, with the anterior margin finely crenulate in the last whorl

;

other sculpture of fine lines of growth and microscopic revolving stria; as in

the last species ; outer lip hardly oblique, joining the body at a wider angle

than usual, owing to the shouldering of the last whorl, thin, simple, passing

imperceptibly into the short, twisted pillar, which bears a single distinct fold ;

body whorl with only a glaze, pillar hardly or not at all thickened ; aperture

approximately lunate. Lon. of shell, 6.0 ; of last whorl, 5.25 ; of aperture,

4.26. Max. lat. of shell, 4.0 ; of aperture, 1.62 mm.
Station 19, 310 fms.

This species has a good deal the outline of the common Mclampus corncus

of the east coast of America.



96 BULLETIN OF THE

Actseon Danaida n. s.

Shell elongated, moderately pointed, polished, white, and having about six

whorls; spiral sculpture of (on the spire) six, or (on the last whorl) over,

twenty-five punctate grooves, more crowded anteriorly, but with two or three

coarser than the rest, just in advance of the suture ; between these original

grooves in the latter half of the last whorl intercalary single or double grooves

appear, which are seldom quite as deep as the originals, and at first are not

punctate, but at last, and especially near the anterior extreme of the shell,

become nearly as well marked as the original series ; transverse sculpture con-

sisting only of lines of growth, by a peculiar thickening of certain of which

when they cross the grooves the punctate appearance is produced ; nucleus

eroded, minute ; suture appressed, distinct, but the thin appressed anterior

margin seems peculiarly liable to erosion, which in some cases takes place so

as to produce the appearance of a channelled suture ; whorls slightly rounded
;

outer lip thin, simple, somewhat produced in the middle, passing impercep-

tibly into the thin twisted pillar, which is slightly reflected, and bears one

inconspicuous, very oblique fold ; body with a thin layer of callus; aperture

rounded in front, rather narrow, pointed behind ; no umbilical chink in this

or any of the preceding species. Lon. of shell, 11.0 ; of last whorl, 7.75; of

aperture, 6.25. Max. lat. of shell, 5.25 ; of aperture, 3.0 mm.
Station 43, 339 fms.

An elegant and excessively punctate species, which looks as if it might have

been pelted by a shower of little coins.

Actaeon perforatus n. s.

Shell small, pointed, waxen white, with a narrow opaque yellowish band in

advance of the suture, composed of about six whorls, and with a distinct um-

bilical perforation; nucleus eroded, small; spire with about six, or (on the

last whorl) eighteen strong and very regularly and distinctly punctate grooves,

the punctations al the rate (near the aperture) of aboul >ix to a millimeter, the

grooves a little more crowded anteriorly and distant posteriorly, the interspaces

everywhere wider than the grooves and with no intercalary grooves or stria

whatever; transverse sculpture of faint lines of growth; aperture rounded in

front, pointed behind; outer lip thin, simple, arched, and continuous with the

reflected thin pillar lip, upon which a fold can hardly be made out
; body with

a slight glaze; umbilical perforation straight, with smooth walls, apparently

very deep, and about 0.26 nun. in diameter. Lon. of shell, 7.7'>; of last whorl,

6.0; of aperture, 40. Max. lat. of shell, 4.62 \ of aperture, 2.0 mm.
Station 2, 806 6ns.

The anterior pari of the last whorl being a little larger than any part pos-

terior to it, this shell has a >onieu hat pyrifozm appearani

Sept 26, 1881.
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Ringicula nitida Verrill.

Eingicula nitida Verrill, Am. Journ. Sci., V., 3d series, pp. 6, 16, 1873. H. Morlet,

Journal de Conchyl., Vol. XXVI. p. 127, 1878.

Pourtales, bed of the Gulf Stream, 447 fms. Station 43, 339 fms. Yuca-

tan Strait, 640 fms.

This is very different from Ringicula semistriata D'Orbigny (Sagra, Moll.

Cub., II. 103, Tab. XXI. figs. 17-19), and considerably larger.

It has six whorls ; the anterior fold on the column is distinctly the largest

;

the outer lip in mature specimens is thicker in the middle and anteriorly tbari

elsewhere ; the parietal tooth is obsolete ; and there is in perfect specimens a

well-defined area on the base, anterior to the junction of the outer lip and

body, which is distinctly grooved, the remainder being smooth. It reaches a

length of 7.5 and a breadth of 5.00 mm.

Bulla abyssicola n. s.

Shell of moderate size, and nearly the shape of B. ampulla, but proportion-

ately wider behind, white with an ill-defined band of pale yellow brown en-

circling the periphery ; aperture as long as the shell ; outer lip simple, nearly

straight, rounded before and behind, not extending beyond the summit of the

left side of the shell ; apex depressed, immersed, forming a slight pit with none

of the whorls visible ; surface ornamented with fine, minutely punctate spiral

grooves, more crowded before and behind, more distant about the periphery,

from four to twelve in the width of a millimeter and from eight to ten punc-

tations in the length of a millimeter, according to the part of the shell exam-

ined ; besides these there are numerous still finer stria?, also punctate, but

more finely, which, when very faint, appear like rows of very faint puncticu-

lations ; otherwise the surface is smooth, or even polished, the lines of growth

hardly perceptible ; aperture narrow behind, wide in front, the pillar reflected,

and a thin layer of callus evenly spread over the body within the aperture
;

proportions of younger specimens much the same, but a little more pointed

at the extremities. Lon. of shell and aperture, 12.75. Max. lat. of shell, 9.0 ;

of aperture, 5.25 ; min. lat. of aperture, 1.5 mm.
Yucatan Strait, 640 fms. Station 43, 339 fms. (young).

The genera of these opisthobranchiates must always be uncertain in the

absence of the soft parts. To the species here described from (lie skills alone

the generic names applied must necessarily be provisional. The present one

shows no characters in the shell by which it might be separated from the typi-

cal species of the genus, unless it be the absence of distinct coloration which

we should naturally expect in a species from great depths.

vol. ix. — no. 2. 7
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Bulla (?) eburnea n. s.

Shell small, ivory-white, polished, ovate, the aperture extended posteriorly

a little beyond the left hand summit of the whorl ; sculpture a few spiral

grooves near either extremity, more numerous and crowded anteriorly ; these

grooves somewhat zigzag from irregularities of growth, but not puncticulate
;

remainder of the shell without sculpture, except most minute microscopic faint

indications of spiral striae and faint lines of growth ; apex minutely pitted,

but the pit nearly covered by a small reflexion of the lip where it joins the

posterior face of the body ; outer lip thin, sharp, curved round and reflected

at the anterior end of the axis ; a thin deposit over the body within the

aperture. Lon. of shell and aperture, 7.25. Max. lat. of shell, 4.25 ; of ap-

erture, 2.0 ; min. lat. of aperture, 0.75 mm.
Station 43, 339 fms.

The description of Diaphana gemma Verrill is the only thing I can find

which bears any resemblance to this species ; but the size and proportions

of that species are different, it is umbilicated, and B. ? eburnea does not seem

likely to prove a Diaphana*

Atys (?) bathymophila n. s.

Shell large, stout, white, polished, sculptured with numerous puncticulate

striae, crowded toward the ends and few and distant in the middle ; outer lip

extending backward a short distance from the spire, then sweeping downward,

forward, outward, and then upward, curving downward and backward again to

join the subtruncate columella, above and behind which there is almost a

canal ; columella reflected, with a tolerably thick callus, but no umbilicus or

umbilical chink ; body with a thin deposit of callus (in one instance much

thickened and roughened, apparently by disease) ; aperture very narrow behind,

very wide and somewhat oblique in front ; lines of growth on the surface

hardly visible. Lon. of shell and aperture, 16.5 ; from summit to oblique

truncation of columella, 13.75. Max. lat of shell, 11.25; of aperture, 7.0;

min. lat. of aperture, 1.0 mm.
Station 33, 1,568 fms.

In young specimens 3.5 mm. long there are three and a half whorls ; the

nucleus is visible turned on its side and half immersed ; it is heliciform, trans-

lucent white, and minute ; the striatum is more uniformly distributed over the

shell, and is exceedingly fine ; the nucleus (but not the whorls outside of it)

remaina partly visible until the shell lias attained a length of B.2C nun. Like

up 1-1 young shells of this group, the young are more pointed before and be-

hind, and leas expanded than the adult.

Yucatan Strait, ('.!<> Ems.

* A comparison of specimens shows that they are perfectly distinct.
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This may not be an Atijs, but the subtruncate axis and general form of the

shell are more like that group than any other, and it is so referred until we

know the soft parts.

Atys (?) Sandersoni n. s.

Shell small, thin, fragile, polished, translucent white, with the aperture longer

than the axis of the shell, slender, elongated oval with the posterior fourth

bevelled off slightly ; transverse sculpture solely of delicate evanescent lines

of growth, sometimes lost in the general polish of the surface ; spiral sculp-

ture of about a dozen incised lines near either extremity, more crowded toward

the tips and obsolete toward the middle of the shell, reticulating the lines of

growth when the latter are present, but delicate, extremely fine, and not punc-

ticulate
;
posterior apex a rather deep funiculate pit, out of the centre of which

rises the margin of the aperture, which is here slightly reflected, extends be-

hind the summit of the body and suddenly curves forward, leaving a very

narrow aperture, which is produced into a rounded point in front, then

sharply recurved and reflected to a point where the reflected part loses itself in

the thin callus on the body within the aperture ; the anterior reflection is

sometimes closely appressed and sometimes loose with a chink behind it, but

there is no anterior pit ; the shell is more slender forward than behind, the

bevelling is more marked in some specimens than in others; a fragment from

off Havana, if conspecific as seems likely, indicates that it reaches a much
larger size than the described specimens. Lon. of shell and aperture, 6.5.

Max. lat. of shell, 3.4 ; of aperture, 1.75 ; min. lat. of aperture, 0.5 mm.
Station 2, 805 fms. Off Havana (?), Sigsbee, in 450 fms., a fragment which,

if perfect, would be about 5.5 mm. broad and 11.0 mm. long.

I have much pleasure in dedicating this species (which is provisionally re-

ferred to the genus Atys) to Mr. Sanderson Smith of the U. S. Fish Commis-

sion, well known by his researches among the marine mollusks of N. E.

America. Its nearest ally seems to be the Bulla caribbcea D'Orbigny, which is

much smaller, more globose, and entirely covered with striae.

Philine sp.

A fragment of a species resembling P. quadrata Wood, as figured by G. 0.

Sars (Tab. 18, fig. 9 a), was obtained in Yucatan Strait at a depth of 640 fms.

It is of a yellow brown, with strong lines of growth crossed by very numer-

ous puncticulate grooves all over the surface.

Scaphander (?) Watsoni n. 9.

Shell slender, delicate, white or yellowish, polished, posteriorly attenuated,

With the outer lip and aperture produced behind the apex ; transverse sculp-
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ture, none beside the delicate lines of growth, which are perceptible chiefly at

or near the tips ; spiral sculpture consisting of some twenty-five sharp, strong,

channelled, clear-cut grooves, not punctate or in any way irregular, except that

they are more crowded near the summit than elsewhere, about half being

within the posterior third of the shell ; between these, near the extremities,

and near the margin of the outer lip, are a few more delicate intercalary

grooves ;
posterior apex a minute pit, punctured in the centre, from which

the free margin rises, extends backward somewhat more than half a millime-

ter, then downward, forward almost in a straight line, then with a wide sweep

up and around to join the slightly thickened margin of the body, into which it

passes imperceptibly; body with a light wash of callus ; axis coiled so as to be

pervious to the summit when viewed from in front. Lon. of shell and aper-

ture, 8.75. Max lat. of body, 2.5 ; of entire shell, 4.25; of aperture, 3.25
;

min. lat. of aperture, 0.75 mm.
Off Sombrero Island in 72 fathoms.

It is possible that this will prove to be a Philine when the animal is known,

but the form and aspect are those of a Scaphander. In general outline it recalls

S. lignarius L., though more slender, more attenuated and pointed behind and

with the free margin more produced posteriorly. In the former characters it

resembles Philine Loveni Malm, as figured by G. 0. Sars, but is still more

pointed behind, and the free margin is of quite a different shape.

This is a remarkably elegant and characteristic species, and is named in

honor of my friend, Mr. E. Boog-Watson, who is working up the Mollusca

of the Challenger Expedition.

Utriculus (?) vortex n. s.

Shell stout, rather solid, opaque white, short, the posterior fourth bevelled

off toward the bluntly rounded summit ; transverse sculpture consisting of

occasional faint lines of growth, nowhere very prominent ; spiral sculpture

consisting of very numerous fine grooves, so crowded near the ends of the shell

as to be but little narrower than the interspaces ; these grooves are only visible

under a lens, are occasionally reticulated by the lines of growth and gradually

become more distant toward the middle of the shell
;
just in advance of the

shoulder of the bevel are a small number of equally fine raised lines, which are

BO minute that only by the most careful inspection and under strong ma^nifi-

cation can they be distinguished from the grooves which covet the rest of the

shell ; the folds (if the outer whorl are appressed toward the apex, with a

somewhat thickened and irregular margin, which leaves a minute pit at the

summit ami about two volutions visible ; this appressed margin is often eroded,

and then some four or live turns can be made out ; in advance of tin- bevel the

shell is nearly cylindrical, rather suddenly rounded in from" : outer lip straight,

slightly produced in the middle, hut not bent inward toward the body, passing

imperceptibly into the column, over which, as well as over the body, is a thin

layer of callus ; aperture rounded and rather wide in front, narrowing to an
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acute point behind, shorter than the shell
;
pillar with no twist or fold, contin-

uous with the margin. Lon. of shell, 7.5 ; of aperture, 6.0. Max. lat. of shell,

4.25 ; of aperture, 2.5 mm.
Station 43, 339 fms ; Station 44, 539 fms.

After comparing this with the figures of all the Northern species given by

Sars and those from the West Indies by D'Orbigny, it seems quite distinct

from any of them. It is possible that it may prove to be a Cylichna when the

animal is known ; but it does not agree with any of the figured Cylichnce.

Utriculus (?) Frielei n. s.

Shell rather large, solid, polished opaque white, broader behind than before

its middle ; apex perforate, around which the margin of about two turns is

usually visible ; this margin, formed by the rather broad f -shaped posterior

sinus of the aperture, resembles the notch-band of some Pleurotomidee in that

the surface is flattened, with a well-marked boundary on each side, and on this

surface the successive marginal edges are often raised into scales, one fitting

into another, composed of an extension of the body callus on one side and a

reflection of the free margin on the other ; the surface of the band varies in

different specimens from nearly smooth to distinctly and regularly undulated

or imbricately scaled as above mentioned ; other transverse sculpture of lines

of growth which are hardly visible while of spiral sculpture there is none,

though, with a strong reflected light, under the microscope numerous spiral

markings may be observed which are neither grooved nor raised, but are vis-

ible in most smooth spiral shells, and are probably due to growth, somewhat

as are the lines commonly recognized as " lines of growth." Aperture nearly

or quite as long as the shell, narrow, rounded in front, and terminating in the

|D- shaped sinus behind ; outer lip straight, sharp, thin, not incurved, rounded

to join the stout columella into which it passes imperceptibly
;

pillar broad,

short, with a thin callus which also extends along the body ; shell widest about

the posterior third ; distinctly narrowed anteriorly. Lon. of shell and aper-

ture (the latter occasionally a trifle less), 8.2. Max. lat. of shell (at posterior

third), 4.0 ; at anterior third, 3.5 ; of aperture, 1.75 ; min. lat. of aperture,

0.5 mm.
Off Cape San Antonio, 640 fms,; Yucatan Strait, 640 fms.

None of the Northern species present the characters of U. (?) Frielei. U. tru.n-

catulus Brug., as figured by Sars (Tab. 18), should have a somewhat similar

summit, though the lines are not £>- shaped, but obliquely transverse in the

figure ;
the other characters of that shell are quite different, and it dues not

reach half the size of U. (?) Frielei. None of those figured by D'Orbigny are at

all like the present species, which it gives me pleasure to dedicate to Mr.

Hermann Friele of Bergen, naturalist (in charge of the Mollusca) of the N .
-

wegian Deep-sea Expedition on the VSringtn^ and well known for his work
on the collections of that expedition and for his valuable researches on the

development of U'ahlheimia.
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NOTES.

Before passing to the Acephala and Brachiopoda it may be well to note that

in the preceding descriptions the apex or nucleus is considered the posterior

end of the shell, and in dextral shells the free margin as the right-hand side

of the shell ; such lines or sculpture as pass along the whorls are spiral or

longitudinal ; such as pass across the whorls are transverse.

Dr. J. Gwyn Jeffreys has kindly pointed out to me that the name maculata

is preoccupied in the genus Margarita for a fossil species by Wood. The
species described by that name on page 43 will therefore take the name of

Margarita lacunella.

Dr. Jeffreys has also forwarded to me some specimens of the shell described

under the name of Margarita (?) euspira (page 44), but which are destitute of

the sutural band, forming a variety which may take the name of nitens (Jef-

freys). The genus of this peculiar little shell remains in doubt. It presents

some characters in common with Margarita and some with Photinula. In

nearly adult specimens the pillar is broad, flattened, and granulated minutely

with a polished small tubercle at its end, which later becomes enlarged, and

forms a blunt tooth, or prominent rounded tubercle, which also is rough or

granulated on the surface (which at first, with only a few specimens for com-

parison, lad me to the supposition that it was due to fracture), and is shown

by the additional material of Dr. Jeffreys to be a normal feature unlike any-

thing I find described. If it be considered desirable to separate it on this

ground (and it certainly cannot remain with typical Margarita or be referred

to Photinula or Ozystele as strictly defined), it might take the name of Bathxj-

iwphila, and for the present be considered as a subgenus of Margarita, which

genus it resembles entirely when immature, being then widely umbilicate and

with no callus.

Professor Verrill has called my attention to the fact that the species described

as Pleurotoma (Bela) limacina (page 55), also obtained by the U. S. Fish Com-

mission in deep water <>1F Newport, R. I., has no operculum, and hence is prob-

ably not a Bela. None of my specimens retained the animal. An examination

of a specimen in spirits kindly lent by him confirms this view, and for the

present the species were perhaps better referred to DapluuUa. The family

divisions of Gray, Adams, and others, based on the characters of the operculum,

in the light of later researches cannot be maintained. I have elsewhere shown

that in Buccinum oyanmm about five per cent have no traces of an operculum,

while Friele has described a Neptunea or Chryaodomiu with a subspira] opercu-

lum (Mnhnia alha). In the Toxifera it is highly probable that the operculum

has at most a generic value.
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BRACHIOPODA.

Terebratulina Cailleti Crosse.

T. Cailleti Crosse, Journal de Conchyliologie, XIII. p. 27, PI. I. figs. 1-3, 1865
;

Dall, Bull. Mus. Comp. Zool., III. No. 1, p. 10, 1871.

Barbados, 100 fms., abundant ; Sigsbee, off Havana, in 80, 119, 127, 240,

and 450 fms. ; Yucatan Strait, 640 fms., living ; Station 2, 805 fms., living
;

West Florida, 30 fms. ; Station 16, 292 fms. ; Station 20, 220 fms. ; Station

44, 539 fms. ; Station 45, 101 fms. ; Off Mono Light, Station 16, 292 fms. ;

Santa Lucia, Station 218, 164 fms. ; St. Vincent, Station 232, 88 fms.

Terebratula cubensis Pourtales.

T. cubensis Pourtales, Bull. Mus. Comp. ZobL, I. No. 7, p. 109, 1867 ; Dall, Bull.,

loc. cU., p. 3, PI. I. figs. 2, 8-16, 1871.

Station 45, 101 fms. ; Station 16, 292 fms. ; Sigsbee, off Havana, 175 fms.
;

Lat. 26° 31', Lon. 85° 3', 119 fms. ; Barbados, 100 fms. ; Station 232, St.

Vincent, 88 fms. ; Station 202, Martinique, 210 fms.

Eudesia floridana Pourtales.

Waldheimia floridana Pourtales, Bull., loc. cit., p. 127 ; Dall, loc. cit., p. 12, PI. I.

fig. 3, PI. II. figs. 1-3, 1871.

Off Sand Key, 125 fms. ; Sigsbee, off Havana, 175 fms. ; Lat. 26° 31', Lon.
85° 3', 119 fms. Very young specimens from Station 45, 101 fms. ; Station 5,

229 fms. ; and Station 19, 310 fms.

Waldheimia being preoccupied in insects, as heretofore pointed out, Eudesia

is the next in order of priority.

Cistella lutea Dall.

C. (? Barrettiana var.) lutea Dall, Bull., loc. cit., p. 20, PL I. fig. 5, PL II. figs.

4-8, 1871.

Sigsbee, off Havana, 80 to 127 fms. ; Barbados, 100 fms ; Station 21, 287
fms. ; Tortugas, 30 fms.

Cistella Barrettiana Davidson.

Argiope Barrettiana Davidson, P. Z. S., Feb. 1866, p. 103, PL XII. fig. 3.

Argiopc antillarum Crosse and Fischer, Journ. de ConohyL, XIV., July, 1*66, p.

270, PL VIII. fig. 7.

? Argiopc Schrammi Crosse and Fischer, loc. cit., p. 269, PI. VIII. fig. <">. 1888.

C. (? Schrammi var.) rubrotincta Dall, Bull., loc. cit., p. 19, Fl. I. fig. 6, 1871.
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C. Barrettiana var. rubrotincta.

Sand Key, 80 fms. ; Station 2, 805 i'ms., dead valves ; Yucatan Straits, 640

fms., valves ; Station 45, 101 fms., living ; Station 20, 220 fms. ; Barbados,

100 fms. ; Sigsbee, off Havana, 450 fms. valves ; Station 276, 94 fms. ; Station

231, St. Vincent, 95 fms. ; Tortugas, 43 fms.

C. Barrettiana £?) var. Schrammi.

Station 45, 101 fms. ; Barbados, 100 fms.

Platidia anomioides Scacchi.

P. anomioides Costa, Fauna del Reg. Nap., p. 47, 1852 ; Dall, Bull., loc. cit., p. 18,

1871.

Terebratula anomioides Scacchi, Phil. Moll. Sic, II. p. 69, PI. XVIII. fig. 9, 1844.

Near Mono Light, Cuba, Station 16, 292 fms. ; Station 253, 92 fms. : Bar-

bados, Station 280, 221 fms. ; Granada, Station 260, 291 fms. ; St. Vincent,

Station 232, 88 fms.

Thecidium Barretti Woodward.

T. Barretti Woodward, Davidson, Geol. Mag., I., PI. II. fig. 1-3, 1864 ; P. Z. S.,

1866, p. 104.

Barbados, 100 fms. ; Station 232, St. Vincent, 88 fms. ; Station 155, Mont-

serrat, 88 fms.

These specimens I take to be Barretti, though very small, since they do not

6how the complicated internal arrangement of the next species.

Thecidium mediterraneum Sowerby.

T. mediterraneum Sowerby, Thes. Conch., VII. p. 371, PI. 73, figs. 30-32; Dall,

Am. Journ. Conch., VI. p. 151, fig. 27, 1870.

Station 241, 163 fms.

Crania Pourtalesii Dall.

Crania (? anomala var.) Pourtalesii Dall, Bull., loc. cit., p. 35, PI. I. fig. 7, 1871.

A single valve was found among coral from St. Vincent, W. I., obtain.- 1 at

a depth of 88 fathoms at Station 232. Those previously described were from

Sand Key, Florida, in 105 fathoms, and from nil' the Sambos, in 11(5 fathoms.

Other species of Brachiopods appear in some numbers in the
'

irtlett

collection, among which \Megerlia inctrta Davidson was recognised j
but

these will form the subject of a supplementary report.
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ACEPHALA.

VERTICORDIA (Wood) Sowerbt.

Verticordia ornata D'OKBiG>?r.

Trigonulina ornata D'Orbigny, Sagra, Moll. Cub., II. p. 292, PI. XXVII. figs. 30-

33, (1846) 1853.

Uippagus novcmcostatus Adams and Reeve, Voy. Samarang, Zool., p. 76, PI. XXIV.
fig. 1, 1850.

Trigonituna ornata Chenu, Man., II. pp. 169, 322, fig. 843, 1862.

Verticordia ornata Fischer, Journ. de Conchyl., X. p. 380, 1862.

Barbados, 100 fms. ; Station 19, 310 fms. [Catalina Island, California, 16

fms., Dall ; shell sand, Jamaica, W. I., D'Orbigny ; China Seas, Adams.]

This species has no epidermis, as erroneously stated in the Zoology of the

Samarang, and copied by various authors. That specimen may have been

covered with some extraneous substance, which in drying gave the impression

of an epidermis. A careful examination of fresh specimens from California,

and of fresh specimens of other species, reveals no sign of any epidermis, nor of

any ossicle, as reported by Adams. The latter, seen only in one instance, may
have been a concretion accidental to the individual, as often happens in

bivalves. Nevertheless, I am of the opinion that the reference of the genus to

the Anatinidoz will probably be sustained, as it seems mnch more probable

than any relationship to the porcellanous Isocardia or Cardita. The number
of ribs varies from eight to eleven, but is usually ten.

Verticordia acuticostata Philippi.

Hippagus acuticostatus Philippi, Moll. Sic, II. p. 42, Tab. XIY. fig. 19, 1844.

(Fossil in Miocene of Calabria.)

Iphigenia acuticostata Costa, Pal. del Regno Nap., p. 160, Tav. XIII. fig. 9, 1850.

(Fossil.

)

Verticordia acuticostata Seguenza, Journ. de Conchyl., VIII. p. 291, PI. X. fig. la-e,
1860. (Fossil.)

? Verticordia Dcshaycsiana Fischer, Jonrn., loc. cit., X. p. 35, PI. V. figs. 10, 11, 1862.

? Verticordia japonica A. Adams, Ann. Mag. Nat. Hist., Mar. 1862, p. 224. (In-

sufficiently described.)

Station 31, 84 fms.; Station 5, 229 fms.; Barbados, 100 fms. [China,

Fischer ; Gotto Id., Japan, A. Adams, 71 fms.]

The form which I refer to Philippi's species (and all of whose synonyms I

suspect may perhaps some time be referred with it to the original typo V. verti-

cordia S. Wood) is :\ little more like Fischer's figure of V. Deshayesiana than

Seguenza's figure of V. acuticostata. However, specimens enough are at hand to

show that the shell has a larger amount of variation than the few specimens in
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cabinets have led authors to suspect. V. cardiiformis (= V. verticordia) has

sixteen ribs ; V. acuticostata, thirteen to fifteen ; V. Deshayesiana, seventeen

;

my specimens have from fourteen to seventeen ribs, which may be stronger or

weaker, finely or more sharply granulated, more or less markedly denticulate

on the margin.

The descriptions of Mr. Adams are quite insufficient to identify any species

by. No measurements are given, the number of ribs is not even stated, and

the only differences of any value between his diagnoses of the two forms he

names are, that one is " convexa " with " costis multis subdistantibus," while

the other is " subcompressa " with " costis numerosis confertis.'' Such de-

scriptions are rubbish, and a detriment to the progress of science. Yet the fact

that they are in Latin gives them for some " conservative " writers a great

charm, though they are perfectly useless for any practical pnrpose.

Verticordia Fischeriana n. s.

Shell of the same general form as V. verticordia Wood, or V. Deshayesiana

Fischer, from which it differs in the number of ribs, which range from 27 to

35, being subequal with equal interspaces, and which merely crenulate the

margin .instead of extending beyond it in sharp denticulate points ; the lunule

is less impressed than in either of the preceding species ; from V. granulata it

differs by the larger number of ribs and by its striated and granulose lunule
;

also by its more quadrate or subcircular rather than triangular form ; the

granulation, however, is regular and even, as in that species, which is only

known from a single valve found in the Sicilian tertiaries. Lon., 10.0 ; alt.,

10.5 ; diam., 10.5 mm. Most of the specimens smaller. Barbados, 100 fms.;

Sigsbee, off Cuba, 119 fms.; Station 36, 84 fms.

The granulated, non-pearly surface, the nacreous under-layer, the peculiar

disposition and character of the teeth and ligament (first correctly described by

Seguenza), the transverse costae, the simple pallial line and peculiar muscular

scars (of which there are four in each valve), are generic characters. Hippagus

of Lea, long confounded with this genus, may prove to be a Crendla like

C. deeussata. I am pleased to be able to dedicate this species to the author who

first brought order out of confusion in the complex synonymy of this genus ;

who is, moreover, one of the first living musicologists.

Verticordia elegantissima n. s.

Euciroa elegantissima Dall, Bull. M. C. Zool., V. pp. 61, 62, July, 1878 (named but

not described.)

Shell large, solid, frosty white externally, internally very pearly, Inequilat-

eral, slightly inequivalve, Cytherea-ehaped, rarniahed with many Bcabroua,

granulated, slightly elevated radiating coatee, of which one, forming the ante-

rior boundary of the posterior fourth of the shell, is mon prominent, and is
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indicated by a groove on the interior surface ; the sculpture in young shells

consists of rounded granules between and irregularly over the costse and small

conical rough-surfaced spines arranged on the summits of the costse, but these

are usually rubbed down in adult specimens, after which the costae (about fifty

in number) and the secondary granulations become more evident ; lunule small,

slightly impressed, with a comparatively smooth surface, the portion pertain-

ing to the right valve (as usual in the genus) being about half the size of that

forming part of the left valve, which latter (also as usual) is produced beyond

the general plane of the margin, simulating a tooth ; beaks not very promi-

nent, not coiled as in the typical species ; inner margin irregularly grooved,

not denticulate ; in the left valve the wedge-shaped groove for the (wholly in-

ternal) ligament is separated by a projecting septum from the fossette for the

right cardinal tooth ; except this septum be so considered, there are no teeth in

the left valve ; right valve with a strong, stout, slightly anteriorly projecting

tooth fitting into the fossette in the left valve and immediately under the

beak ; the base of this tooth is supported by two buttresses, one with a con-

cave surface extending forward under the lunule, the other opposite, shorter,

and terminating under the cardinal margin, between which and its upper sur-

face the ligament is inserted ; a little way within the posterior cardinal margin,

and in general parallel with it, is a long slender tooth or lamina, which be-

comes obsolete in aged shells ; beside the ordinary marks of the adductor mus-

cles as usually described, there are two smaller but very evident muscular

scars, the pedal below the lunular buttress and the cardinal in the cavity of the

beak. Lon. 13.25 ; alt. 10.1 ; max. diam. 8.0 mm., in an adolescent speci-

men ; one old valve measuring in lon. 30.0, alt. 23.0, and diam. 13.0 mm.
approximately.

Station 16, 292 fms. ; Lat. 23° T and Lon. 82° 43' 30" W., in 75G fathoms.

This elegant shell has quite a different aspect from the other Vertica

and, misled by the the erroneous diagnosis in all the text-books, I referred it

to a new group in my preliminary report, reserving a description until this

conjecture could be verified by comparison and study. Now it seems to me
that the characters are insufficient to justify its separation. The above de-

scription of the teeth is appropriate to all the recent species I have seen, or

which have been well figured, except that in most of the species the cardinal

tooth points upward or backward, and the posterior lamina is obsolete in some

individuals of each species. It is by far the largest of the group, and only

detached valves have been noted as yet.

Lyonsia bulla n. s.

Lyonsia bulla Dall, Bull., loc. cit., 1878. (Not described.)

Shell delicate, iridescent, very thin, rounded, inflated; sub-equivalve, but

slightly produced and gaping behind ; surface covered with a delicate evanes-

cent epidermis, which is raised into very tine short beards in radiating lines

from the umbones ; these on the posterior third of the shell form rather dis-
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tant, slightly elevated threadlike lines ; shell smooth, except that a faint

impression of radiating lines is left by the epidermis ; beaks inflated ; basal

margin arcuated ; anterior margin rounded
;

posterior margin slightly pro-

duced, pinched, and truncated ; ossicle extremely minute (or none ?). Lon.

16.0; alt. 16.0 ; max. diam. 12.0 mm.
Lat. 2i° 33' N., Lon. 84° 23' W., 1920 fins.

This has a curious superficial resemblance to the next species, except that it

wants the granules.

POROMYA Forbes.

Poromya Forbes, Rep. J2gean Sea, p. 143, 1841. (P. anatinoides.)

This genus is clearly distinct from Thetis Sowerby (T. minor), which has an

internal laminar buttress in the hollow of the beaks, although the two have

been very generally united by authors, following the lead of H. and A. Adams.

I do not feel sure that Eucharis Eecluz is an exact synonym, though the name
is several times preoccupied and must be given up. Embla Loven appears

to be an exact synonym of Poromya. The pallial line is slightly sinu-

ated in the latter, and there is a cardinal tooth only in the right valve, the

ligament is almost entirely internal, and in the specimens I have seen there

has been no ossicle. The group is closely related to Neatra and Verticordia by

the shell characters.

Poromya granulata Nyst and West.

Tlietis granulata Nyst and Westendorp, H. and A. Adams, Gen. Rec. Moll., II. 367,

PI. XCVII. figs, la, 2b.

Sand Key, 15 fms. ; Station 36, 84 fms. ; Station 32, 95 fms. (valve 19.5 high

by 21.0 mm. in length) ; Station 45, 101 fms. (valve 16.0 high by 22.0 mm.
long); Station 9, 111 fms.; Station 5, 229 fms. Barbados, 100 fms.; off

Sombrero, in 45 fms. ; these two specimens belonging to the var. triangularis.

Having no specimens of the genuine P. granulata to compare, the deter-

mination is not absolute, especially as the figures of that species given by

Adams and Jeffreys differ considerably among themselves, but the variation in

form is considerable, as the above measurements show, and I feel little doubt

that this is the true P. granulata. A form belonging to this genus has been

insufficiently described by Jeffreys (under the name of rotundata) from one

broken valve obtained in Lat. 56° LI' X. and Lon. 37° 41' W., in 1450 fathoms,

on the Valorous cruise. Professor Verrill baa amplified this description a little;

but in consideration of the great variation in the form of the shell, number and

distribution of the granules and their coarseness, visible in the specimens

before me, I see uo reason for considering the characters mentioned by Jeffreys

as of importance enough to deserve a separate name. I note a very triangular

variety from two localities, probably only an extreme variation of the type,
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which is covered with densely crowded very coarse subtubular granulations.

These peculiar granulations, if they can be so termed, are apparently a feature

common to a number of genera which are found in deep water. Jeffreys fig-

ures it in what he calls an Axinus (but which was referred to Verticordia by

Seguenza) ; it exists in all the Verticordias, in species of Neozra, Poromya, and

perhaps Corbula.

Poromya (?) granatina n. s.

This shell differs from Corbula quadrata Hinds * (P. Z. S., 1843, p. 57
;

Eeeve, Conch. Icon., PI. V. fig. 40, 1844) in form and proportions, but in many
respects resembles that shell as figured. It is, however, of corbuloid form,

having the ventral margin straight, the beaks, more nearly central ; it is not

inflated and rounded like Hinds' species, but the posterior margin forms a

sharp angle with the base at the intersection of the carina, which is very pro-

nounced throughout its whole length, bounded by a shallow groove posteriorly,

beyond which the whole shell is flattened as in Hcmicardium ; in the middle

of this flattened area is a faint riblet bounding a small impressed lunule just

behind the beak, which last is not prominent ; cardinal tooth large and strong,

directed laterally ; shell anteriorly attenuated, perfectly white, proportionally

more elongated than C. quadrata and covered with the fine sub-tubular granu-

lations referred to previously. Lon. 10.0 ; alt. 7.0 ; diam. of right valve,

3.26 mm.
Yucatan Strait, 640 fms. (one valve).

If Recluz is correct in stating that G. quadrata has a cardinal tooth in each

valve it will of course be distinct from Poromya ; but a new name will have

to be used,! since Eucharis is preoccupied in several departments. This, how-
ever, may well be left until the fact is determined. Reeve says nothing about

the granulations on the surface of C. quadrata, but C. B. Adams states that

all except the posterior third is granulated ; in the present form the posterior

part is granulated like the rest. As a single valve in good preservation is all

that was obtained in this collection, the generic question cannot be yet deter-

mined, though the present form is probably quite nearly related to P. quadrata.

(?) Pandora oblonga Sowerby.

Pandora oblonrja Sby., Hanley, Recent Shells, p. 49, PI. X. fig. 46.

Charlotte Harbor, Florida, 13 fms. ; Yucatan Strait, 640 fms.

Left valves of a species of Pandora, exactly resembling Banley'a figure of

P. oblonga, were obtained at the above localities. Until the other valve is

known it will not be practicable to refer them to their proper section of the
genus. According to Carpenter, the type specimens of P. oblonga Sbv. are

lost, and no more are known. The present specimens may belong to another

* The type of Eucharis Reclux.

t There are uveal paUontologlOft] synonvnis.
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species ; but they resemble the figure so closely, and do not so well agree with

any of the Northern forms, that for the time it seems more desirable to allow

them to remain provisionally under the name of oblonga. In Poulsen's cata-

logue of West Indian shells an undetermined species of Pandora is mentioned,

which is doubtless the same as those obtained by the Blake. It is possible,

however, that both may be referable to a form of the Mediterranean P. rostrata.

(?) Thracia phaseolina Kieneb.

T.phaseolina Philippi, Moll. Sic, I., t. 1, fig. 7, 1836.

T. papyracta Jeffreys, Brit. Conch., V., PL XLVIII. fig. 4.

A single right valve about half an inch long, which seems referable to this

species, was obtained in Yucatan Strait, at 640 fms.

Neaera ornatissima D'Orbigny.

Sphena ornatissima D'Orbigny, Sagra, Moll. Cuba, II. p. 286, t. XXVII. figs. 13-16

(1846).

Station 43, 339 fms.

Several specimens obtained as above appear to differ from the species figured

by D'Orbigny only in size and in the greater proportional length and slender-

ness of the rostrum. As his specimens seem to have been young, it is prob-

able that their proportions were not fully developed. The Blake specimens

have about 25 to 28 radiating riblets, and an altitude of 4.0 mm., and a total

length of 8.0 mm., of which the rostrum has 3.25 mm. To distinguish it, if

necessary, it may take the varietal name of perrostrata. There are quite a

number of fine radiating lines which are intercalated between the riblets and
stray over part of the rostrum. These are not figured by D'Orbigny, but may
have existed in his specimens nevertheless.

Neaera alternata D'Orbigny.

Sphena alternata D'Orbigny, loc. cit., t. XXVII. figs. 17-20.

Station 36, 84 fms. Station 5, 152 fms.

Single valves, probably of this species, but with the anterior strife or riblets

finer and closer set, were obtained as above.

Neaera costellata (Deshayes) Philippi.

Corbula costellata Dcshayes, Philippi, Moll. Sic, II. p. 13, Tab. XIII. fig. 9.

Station 5, 229 fins.

A left valve, measuring in Ion. l t.o, in alt 10.0, and 4.36 mm. in diameter,

was collected at the above-mentioned locality. It has a strong resemblance to

Philippi's figure above cited, but does not at all resemble the cotfaWata figured
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in Jeffreys' Brit. Conch. (V., PI. XLIX. fig. 3). It differs from Philippi's fig-

ure ill having the radiating ridges continued over the acute rostrum, and over

the anterior third ; it is also larger and more inflated, while the margin in

front of the umbones is more produced and rounded. As I cannot at present

untangle the synonymy, I propose to refer it, with the varietal name of corpu-

lenta, to Philippi's species, which he rightly or wrongly called costellata.

Neaera granulata n. s.

Shell in form somewhat like G. 0. Sars' figure of N. glacialis Sars, but more

elongated. Sculpture of an indefinite, hardly perceptible, rounded ridge ex-

tending from the beak toward the lower angle of the rostrum, with a more

definite one extending toward the anterior margin, which it slightly angulates,

forming the boundary of a sort of lunule or impressed space in front of the

beaks ; beside these there are fainter or stronger concentric striae or slight ridges

extending toward the margin ; lastly, the entire surface is more or less densely

covered with minute opaque white granules, much as in Poromya ; the gran-

ulations are obscurely radiately and concentrically arranged. Color dead

white, beaks little prominent. Teeth small, subobsolete ; ventral margin

rounded, anterior about the same
;
general appearance of the shell superficially

much like Leda minuta Fabr. Interior very polished. Lon. 11.0 ; alt. 8.0 ;

lat. 4.0 ; lon. of rostrum, which is not smooth, 3.3 mm.
Off Sombrero, 54 and 72 fms.; Barbados, 100 fms.

This is a very remarkable species, and not like any of those figured or de-

scribed in the books.

Neaera rostrata Spengler.

N. rostrata Spengler, G. 0. Sars, loc. cit., p. 89, t. 6, fig. 7, a, b.

Barbados, 100 fms.; Station 36, 84 fms.; Sand Key, 80 fms.

Several large specimens were obtained which agree very fairly with Sars'

figures.

Neaera Jeffreysi n. s.

Shell silky white, differing from N. arctica M. Sars, as figured (Moll. Reg.

Arct. Norv., tab. 6, fig. 5) by the younger Sars, in being smaller, proportion-

ately more elongated, the rostrum shorter and more pointed than in N. nlaci-

alis G. 0. Sars, more turned up and more nearly midway between the ventral

and the cardinal borders than N. arctica ; shell inflated, with moderate lx?aks,

on either side of which the dorsal margin lies very slightly incurved, instead

of straight as in Sars' figures of glacialis ; shell smooth, except for the distinct

and very regular lines of growth ; ventral mar-in a little produced in the mid-

dle, but on the anterior side rounded and Rloping without any indentation at

the intersection of the rostrum ; there is no sculpture, — even the rostrum has
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no radiating lines. Interior smooth and polished ; the process for the ligament

is small, rounded, triangular, and projects downward directly from the tip of

the beak, instead of being obliquely continued along the hinge margin, as in

the above and most other species ; a ridge runs along just below the anterior

cardinal margin, as if tbe said margin had been pressed upward and outward

from within ; the space between the ridge and the margin is a little excavated.

Lon. 15.0 ; alt. 9.5 ; maj. diam. 8.0 ; rostrum, (about) 5.0 mm. From the

beak to the anterior margin is seven fifteenths, and from the tip of the rostrum

to the line of the beak is eight fifteenths of the whole length.

Barbados, 100 fms. (young) ; Station 44, 539 fms. ; Yucatan Strait, 640 fms.

I am glad to be able to dedicate this species to my friend Dr. Jeffreys, who
has added a number of new species to this genus in his account of the mollusks

of the Valorous expedition.

Nesera claviculata n. s.

Shell white, thin, translucent, polished, shining, covered with (about fourteen

to the millimeter) numerous fine, regular, rounded, concentric undulations or

narrow waves, fainter and more distant on the umbones ; shape not unlike

that of Portlandia arctica as figured by G. O. Sars (op. cit., tab. 4, fig. 7 a),

but shorter, more inflated, with the beaks more prominent and more directed

forward, the posterior cardinal margin excavated instead of produced, and the

rostrum itself more pointed and without the strong rib which characterizes

this part in the Nuculid. Interior marginated more or less distinctly all

round ; spoon for the ligament small, posteriorly directed ; from behind it,

two thirds of the way toward the tip of the rostrum and broadening as it pro-

ceeds backward, extends a laminar buttress or "clavicle," lying within the

marginal ridge and margin ; beaks almost exactly midway between the two

extremities of the shell ; radiating sculpture none. Lon. 12.0 ; alt. 8.5 ;

diam. (approx.) 6.5 mm.
Station 44, 539 fms. (one right valve). A fragment of which the sculpture

resembled that of this species was obtained by Sigsbee off Havana, in 450 fms.

This species is remarkable foi its abbreviated form, total absence of radiating

sculpture, and singular clavicle. I have seen nothing of the latter kind in any

species I have examined except this one.

Nesera sp. indet.

A fragment from off Cape San Antonio in 1,002 fms., somewhat resembling

tin' last species in shape, but not in sculpture, indicates a rather large-sized

form.

Nesera limatula n. 8.

Shell of moderate size, thin, white, elongated, with the rostrum hardly dif-

iated from the real of the valve
; sculpture consisting of sharp-edged con-

Oct. 31, 1881.
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centric ridges, hardly rising to lamella? except posteriorly, covering the entire

shell, averaging six to a millimeter but more crowded toward the basal mar-

gin and especially on the rostrum where they are also most elevated ; a single

faint ridge extending from the umbo to the lower corner of the rather square-

ended rostrum, which ridge is formed by a slight elevation of the lamella?

where they change from longitudinal to transverse following the lines of

growth ; there is also a faint inward fiexuosity in the lamella? and basal margin

in advance of this where the rostral indentation occurs in most species ; ante-

rior cardinal margin gently rounded, anterior end rounded to the rather

straight base which is hardly interrupted by the fiexuosity above mentioned

;

posterior cardinal margin rather concave ; rostrum rather squarely truncated,

nearly straight ; within polished ; cardinal border thin ; ligamentary fossette

extremely small, narrow, oblique, and not projecting within the margin.

Lon. 11.5 mm., of which 5.0 is forward from the line of the umbo ; alt. 5.0 ;

diam. (approx.) 5.0 mm.
Station 44, 539 fms., one right valve.

This, from the descriptions, is clearly not one of the species obtained by Jef-

freys, and is not like any of those figured by Sars or in the monographs.

Neaera arcuata n. s.

Shell very thin, white, polished, the basal margin evenly arcuated from the

anterior end to the lower angle of the extremity of the rostrum ; anterior car-

dinal margin parallel with or hidden by the oblique anterior slope from the

umbo
;
posterior cardinal margin concavely arched ; rostrum short, somewhat

recurved, roundly truncated at the tip, not differentiated by any riblet and

with a very small triangular space of transverse wrinklings ; sculpture of rather

distant (four to the millimeter) concentric flattened threads slightly sharper

and more closely set toward the ends and quite faint on the umbo and in

the middle of the shell ; intercalary lines of growth so faint as not to be per-

ceptible ; there are some radiating opaque white color lines on the general

translucent ground, but no radiating sculpture ; interior brilliantly polished ;

margins very thin, not reflected; ligamentary fossette oblique, small, narrow,

projecting within the margin
; posterior extremity of the rostrum slightly in-

flated or twisted to the left. Lon. 12.5 (the umbo exactly in the middle of

the shell) ; alt. 7.3 ; diam. (approx.) 5.5 mm.
Yucatan Strait, 640 fins., one left valve.

By its evenly arcuated base, want of dill'.' initiated rostrum, and peculiar

sculpture, this species seems to be sufficiently distinguished.

Necera lamellifera n. 8.

Shell thin, inflated, not polished, white, short, and ornamented with about

thirty-three thin sharp elevated and slightly reflected concentric lamellae ; the

VOL. IX. — NO. 2. 8
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lamellae are separated by pretty uniform spaces marked with extremely fine

and rather irregular lines of growth ; there are no radiating ribs, but on the

transversely sculptured rostral area the lamellae fail and are replaced by

densely crowded, rather irregular and extremely fine wrinkles ; anterior cardi-

nal margin arched
;
posterior cardinal margin oblique, nearly straight ; anterior

and basal margin rounded, with a strong sharp flexuosity differentiating the

rostral part, which is also correspondingly compressed as compared with the

inflated anterior part ; rostrum short, rounded at the end, not recurved ; umbo
prominent ; interior smooth, with grooves corresponding to the lamellae ; mar-

gins thin, sharp ; ligamentary fossette long, extremely narrow, reduced to a

mere line parallel with the margin from which a barely perceptible corner

projects inward. Lorn 12.5, of which 6.75 is posterior to the line of the

umbo ; alt. 8.0 ; approximate diam. 6.25 mm.
Station 36, 84 fms., one right valve.

This also agrees with none of the described species so far as I have been

able to discover, and is a particularly well marked form if the limited mate-

rial be a fair representative of the usual characters of the species.

Corbula cubaniana D'Orbigny.

C. cubaniana D'Orbigny, Sagra, Moll. Cub., II. p. 282, Tab. XXVI. figs. 51-54

(1846).

Sigsbee, off Havana, in 100 fms. ; one valve probably of this species.

Corbula Barrattiana C. B. Adams.

C. Barrattiana C. B. Adams, Contr. to Conch., p. 237, 1852.

Off the west coast of Florida, in 30 fms. ; Station 21, 287 fms.

Two specimens probably of the above unfigured species.

Corbula Swiftiana C. B. Adams.

C. Siuiftiana, C. B. Adams, Contr. to Conch., p. 236, 1852.

Sigsbee, off Havana, in 182 and 450 fms. ; off Sombrero, in 72 fms.

Specimens agreeing with Adams' diagnosis of his hitherto unfigured species

were obtained in some numbers, especially at the first locality.

Corbula Dietziana C. B. Adam~

C. Dietziana C. B. Adams, Contr. to Conch., p. 235, 1852.

Off the west coast of Florida, 30 fms. ; off Sombrero, 72 fms. ; Barbados,

100 fms. ; Gordon Key, 68 fins.
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Corbula disparilis D'Orbigny.

C. disparilis D'Orbigny, Srgra, Moll. Cub., II. p. 283, Tab. XXVII. figs. 1-4, 1853.

Off the west coast of Florida, in 30 and 50 fms. (fine large specimens)
;

Station 12, 36 fms. ; off Sombrero, 72 fms. ; Station 36, 84 fms. ; Barbados,

100 fms. ; Sigsbee, off Havana, in 127 and 450 fms. ; Station 2, 805 fms.

A well-marked species, with a wide range in depth, as the above record

indicates.

Corbula cymella n. s.

Shell of somewhat the general character of C. fragilis and C. scaphoides

(from the Pacific coast of Mexico and the Philippines respectively), but differ-

ing in proportions from either. Color whitish with a brownish tinge at the

margins, internally with a glassy polish, externally dull ; shell inequilateral,

one third being anterior to the umbones ; inequivalve, but not markedly so
;

anterior margin evenly rounded ; ventral margin waved, slightly concave

nearly opposite the beaks, then swelling, then again a little concave just before

the posterior angulation
;
posterior haemal margin straight, declining from the

beaks to the first angulation, then obliquely straightly truncated toward the

extremely acute posterior angle formed by the principal carina ; beaks moder-

ately prominent, flattened on top, not involute ; from them a strong rounded

carina extends to the tips of the shell, growing sharper posteriorly ; another

fine but very sharp carina extends from above the ligament close to and nearly

parallel with the hinge margin, which its posterior termination slightly angu-

lates ; these form an extremely narrow concave lunule, while the space be-

tween these carina) and the more prominent second pair of carinas is distinctly

excavated, and is crossed by the wave-like sculpture only near the posterior

portion, the rest being nearly smooth, except for the extremely fine radiating

lines, which are better defined here than elsewhere on the shell ; these last

cover the entire shell, and have not the appearance of grooves, they are vis-

ible only with a glass, and are best defined on the posterior face, as above men-
tioned, and in the furrows; other sculpture of about ten regular concentric

waves, with wider and very uniform interspaces, which, however, in adults (as

in all Corbula;) begin to be crowded at the extreme margin ; there is no ante-

rior lunule or carina, the tooth is very slender and small, and the whole shell

is very thin. Lon. 13.5 ; alt. at beaks, 7.5 ; max. diameter, 5.0 mm.
Gordon Key, in 68 fms.

This species is remarkable for its acuminated posterior end, and as very thin,

nearly equivalve, ventrally slightly concave, and for its slender and elongated

form.
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Saxicava azaria n. s.

Shell having much the aspect of Potamomya ; thick, of earthy texture, ex-

tremely inequivalve, marked with coarse irregular concentric ridges and growth

lines, covered with a strong brown wrinkled epidermis, irregularly inequilat-

eral ; left valve the smaller, with the posterior side shortest, right valve with

the posterior side longest and strongly twisted to the left ; umbones very

prominent, Corbula formed, anteriorly directed and greatly involute ; upper sur-

face in front of them obscurely flattened ; from behind them two indistinct,

irregular coarse ridges extend to the posterior end, which is obscurely rostrated

and twisted to the left ; ligament coarse, stout, external ; cardinal margin per-

fectly edentulous, irregularly twisted ; other internal margins thin, smooth
;

interior livid white ; muscular impressions irregularly broken and blotchy, as

in Saxicava and certain species of so-called Panopcea; posterior end somewhat

gaping. Lon. 25.0 ; alt. of larger valve, 22.0 ; diam. 16.5 mm.
This extraordinary shell, which has all the appearance externally of a gi-

gantic irregularly twisted Corbula, was obtained by the U. S. Coast Survey

Steamer Bache, twenty miles off Charlotte Harbor, Florida, in thirteen fathoms,

April 19, 1872. Many of its peculiarities are doubtless merely individual

;

but, allowing all that may be claimed on this score, it does not appear to even

approximately resemble any other species of Saxicava known to science, al-

though it pretty certainly belongs to that genus. It was alive when taken, but

the soft parts were not preserved.

Modiola polita Verrill and Smith.

M. polita V. and S., Am. Journ. Sci., XX. p. 400, Oct. 25, 1880.

? Mytihis luteus Jeffreys' Rep. on French Expl. in the Bay of Biscay, pp. 5, 6 ; in

Rep. Brit. Assoc. Adv. Sci., 1880.

Station 43, 339 fins., etc.

A species of Modiola, or perhaps of Modiolaria ; agreeing with the very brief

diagnosis of Messrs. Verrill and Smith, as far as that goes, and with the

habit of Dr. Jeffreys' undescribed Mytilus in forming a large nest, or mat,

of byssus-threads, like most Modiolarise ; was obtained at various depths and

localities, reachim.' to very deep water, the largest specimens from the di

water being over two inches in length. The depths are not given in Dr. Jef-

freys' paper. Prof. Verrill's specimens were from 238 fathoms.

Crenella decussata Montague.

. op. eii., p. SI, Tub. ::, fig, (. i
-

WwulocarcHa divwricaia D'Orbigny, Sagra, Moll. Cab., II. p. 811, Tab XX VII.

figs. 56-69 (1846).

Barbados, 100 fms. [Alaska, California, New England, British Bean, Nor-

way, etc.
|
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This little shell has a wide distribution ; the farther north it is found, the

larger it grows. Some Arctic specimens measure 12.5 mm. in height ; these,

about one tenth as much, or y^- of the size of the former. There is no doubt

as to its identity with D'Orbigny^ Nuculocardia.

Modiolaria sp. indet.

Yucatan Strait, 640 fms., one dead valve.

Mytilus exustus Luthtb.

Mytilus exustus Lhme, D'Orbigny, + M. Lavalleanus D'Orbigny + M. Dominguensis

D'Orbigny, loc. cit., Tab. XXVIII.

Sigsbee, off Havana, 158 fms. ; Barbados, 100 fms., etc.; thence to shallow

water.

Avicula sp. indet.

Station 26, 116 fms., dead, perhaps washed from shoaler water.

Amussium lucidum Jeffrets.

Plcuronectia lucida Jeffreys, Depths of the Sea, p. 464, fig. 78.

Station 2, 805 fms.; Station 21, 287 fms.; Yucatan Strait, 640 fms.; Station

5, 229 fms.; Station 35, 804 fms.; Station 3, 243 fms.; Station 19, 310 fms.;

Station 47, 331 fms.; Sigsbee, off Havana, in 119, 127, 243, 450, and 480 fms.;

off Morro Light, 292 fms.; Station 7, off Cape San Antonio, 424 fms. ; Station 44,

539 fms. ; Gulf of Mexico, west of Florida, 30 fms. ; Charlotte Harbor, Florida,

13 fms.

This is one of the most common and pretty of the abyssal species in the

Antillean and Gulf region. Variety marvioratum, from all depths, is beau-

tifully mottled with scarlet, opaque white, and orange ; many specimens are

dotted all over with opaque white dots. I have reason for suspecting that

this, or a nearly allied species, attains a much greater size, perhaps two or

three inches in length. It will be observed that the ordinary form ranges

from a few fathoms on the coast of Florida to the greatest depths of the region;

and there is no dilference whatever between the specimens from shallow and

those from deep water. The same may be said of Gouldia cubaniaiui.

Pecten sp. indet.

A fresh valve of a small, aculeately sculptured, scarlet r<:ctin was obtained

from 804 fms.

Spondylus sp. indet.

Young specimens and one adult valve of a pink striated Spondylus were ob-

tained from 640 fms. in the Yucatan Strait.
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Lima caribbea (?) D'Orbigny.

In Yucatan Strait, at a depth, of 640 fathoms, a valve was obtained, which
may perhaps belong to this species.

Lima sp. indet.

A very young valve, nearly smooth, and equilateral, was obtained from 805

fathoms at Station 2.

Limatula ovata Jeffreys.

Lima ovata (Wood) Jeffreys, Ann. Mag. Nat. Hist., Nov. 1876, p. 426.

A single valve with rather prickly imbricated sculpture on the ribs, a plain

hinge-line and no furrow, was obtained by Sigsbee in 450 fins, off Havana.

This unfortunately crumbled under handling, but may very probably be re-

ferred to the species quoted by Jeffreys under the above name.

Pectuncuius variegatus (?) D'Orbigny.

? P. variegatus D'Orbigny, Sagra, Moll. Cub., II. p. 314.

Station 56, 888 fms.

A single pair from the above locality may belong to the species above men-

tioned, which is the P. castaneus of Lamarck.

It is hoped that in the final report this and other doubtful species will be

definitely recognized, — a labor often taking a disproportionate amount of time

compared with the result obtained and which could not be at present spared.

Limopsis aurita Brocchi.

Area aurita Brocchi, Conohyl. foss. subapp. II. p. 485, Tab. XI. fig. 9.

Limopsis aurita Jeffreys, P. Z. S., 1879, p. 585.

Gulf of Mexico, west of Florida, 30 fms. ; Station 36, 84 fms. ; Station 20,

220 fms.; Gulf Stream, 447 fms., Pourtales.

Limopsis tenella Jeffrets.

L. tenella Jeffreys, Ann. Mag. Nat Hist., Nov. 1876, p. 433.

Station 44, 539 fms.; Station 41, 860 fms.; Station 56, 888 fms.; Station 33,

1568 fms.
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Limopsis minuta Philippi.

Pectunculits minutus Philippi, En. Moll. Sic, I. p. 63, Tab. V. fig. 3; II. p. 45.

Limopsis borealis Woodward, Sars, etc. , teste Jeffreys.

Gulf of Mexico, west of Florida, in 30 fms. ; Station 36, 84 fms.; Barba-

dos, 100 fms.; Bache, Apr. 22, 1872, Lat. 21° 14' X., 100 fms.; Sigsbee, off

Cuba, 119 fms.; Station 20, 220 fms.; off Morro Light, 292 fms.; Station 19,

310 fms.; Sigsbee, off Havana, 450 fms.; Yucatan Strait, 640 fms.; Station 2,

805 fms.

The teeth in this species vary from six to eleven ; the proportional width of

the hinge-line, obliquity of the shell, etc., are most variable.

Limopsis cristata Jeffrets.

L. cristata Jeffreys, Ann. Mag. Nat. Hist., Nov. 1876, p. 434.

Yucatan Strait, 640 fms.

Several detached valves, probably of this species, which seems to be a well-

founded one.

Limopsis antillensis n. s.

Shell small, moderately thick, rather inflated, inequilateral, shovel-shaped,

short, elevated ; hinge-line straight, with a narrow quadrangular area, in the

middle of which is a narrow space scooped out triangularly in each valve for a

ligament ; anterior margin nearly perpendicular to the hinge-line, gently round-

ing into the evenly rounded base
; posterior margin obliquely truncate, the

truncation extending nearly to the base and being bounded by a straight or

slightly concave line ; at the point where the truncation rounds into the base

the interior shows three or four particularly strong ridges rising to small tuber-

cles just within the margin ; hinge teeth six in each valve ; from just in front

of the cartilage pit three teeth extend forward enlarging progressively, the an-

terior tooth considerably the largest, all perpendicularly placed with regard to

the cardinal margin, long and rather slender in the young, stouter and more
obtuse in the older shells ; behind the cartilage-furrow or pit the hinge is eden-

tulous for a little space, then bears three teeth, one below the other, nearly

parallel to the hinge margin, the largest uppermost, the smallest being the last

in the series
; inner margin lightly crenulate, crenulations most evident toward

the basal angles, where also traces of internal radiating ribleta are visible, of

which the tubercles form the terminations; sculpture of close-set, rounded, con-

centric ridges with a greater or lesser number of fine radiating distant raised

threads intersecting them, most evident in the furrows but not greatly breaking

the continuity of the concentric sculpture ; color white; several specimens show
a pink color-ray in the posterior portion, one is wholly a bright lemon-yellow.
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"but most are waxen white ; shell inflated, beaks not very prominent ; epidermis

short except on the radiating lines, light brown, altogether rather sparse. Lon.

3.5 ; lat. 4.25 ; diam. 2.5 mm. Length of hinge line, 2.25 mm.
Sigsbee, off Havana, 80 fms.

The peculiarities of the hinge appear to be only specific characteristics, and

from Limatula through various forms of Limopsis to Glomus, Silicula, and Area

the hinge offers a series of easy transitions. The peculiar hinge, the " key-

stone " shape, the character of the tuberculation, and the small size, are the chief

characteristics of this little shell, which is perhaps alone in the group in show-

ing traces of bright coloration.

Macrodon asperula n. s.

Shell small, white, slightly inequivalve, excessively inequilateral, byssiferous
;

with a thin brownish epidermis radiatingly streaked with thicker lines which

fray out into hairs, the whole being very fugacious ; hinge-line straight, the

area long and narrow, the beaks situated just within the anterior third of the

line ; ligamentary area extremely narrow, beginning under the beak, extending

close under the posterior areal carina obliquely to the posterior third of the

hinge-line, where it first reaches the margin, flat, black, witli several white

longitudinal striae ; beaks well marked, not very prominent, with a faint de-

pression extending from them to the basal margin, marking the position of the

byssal gap,: ; outline like that of Philippi's Area aspera (Philippi, op. cit., II.

Tab. XV. Gg. 1 c), but much more inequilateral, the anterior end being smaller,

the posterior larger and more extended, and the line of the base much more

oblique, as would naturally follow from the above circumstances ; sculpture of

about a do;:en (excluding those on the beaks) concentric sharp-edged sul 'imbri-

cate ridges, being old margins of the shell as it were forming varices, fainter

and more (lose set on the beaks ; with strong rounded radiating riblets (near

the base al out four to a millimeter) continuous only from one varix to another
;

posterior part of the cardinal border somewhat auriculated or compressed, ante-

rior extreme rounded or moderately inflated, the anterior margin forming a little

less than a right angle with the hinge-line, the posterior a little more than a

right angle, the former slightly rounded to the base, where it is a little concavely

excavated for the byssal gape, the latter first a little concave from the auricula-

tion, then very broadly rounded out ami passing without any angle into the base ;

right valve a little tin- smaller ; interior white, both muscular Bears double (by

the splitting of the ends of the adductors) ; margin smooth, sharp ; byssus slen-

der, tufted at the distal end, light brown ; hinge with six vertical teeth extending

from the position of the beaks anteriorly, the first four small, vertical, gradu-

ally enlarging forward, the fifth largest, and with the sixth Bomewhat oblique;

binge between the beak and the Ligamentary furrow edentulous, beyond that

there are three horuontal teeth, the middle one largest extending posteriorly

Dearly parallel to the binge-line and to each other. Lon. 8.5; alt. 6.0; max
diam. 3.25 ; lon. of hinge-line, (\.2~> mm.
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Station 33, 1568 fms., living; Station 19, 310 fins; Cape San Antonio,

1002 fms.

This is one of the most interesting of the Arridce ohtained by the expedition.

The type of the genus (Lycett, 1845) is a fossil of the lower Oolite, but there

seems no reason for separating the recent shell from it generically or sectionally.

Area pectunculoid.es Scacchi, var. orbiculata.

A. pectunculoides Scacchi, Notizie, etc., p. 25, Tab. I. fig. 12, 1833.

Sigsbee, off Havana, 480 fms ; station 33, 1568 fms.

The specimen from deeper water was nearly round, except for. the slightly

auriculated cardinal margin ; the teeth were also proportionally more distant

and less strong, the exterior nearly smooth. I suspect it to be different, but

until further material be available, refer it to this species as a variety orbiculata.

I can "only account for Prof. Verrill's suggestion that this species and Area

glacialis are the same, and that Sars' figure of the variety septentrionalis repre-

sents a deformed specimen,* by the supposition that the Professor had no speci-

mens of the genuine A. glacialis for reference. It appears to me not only that

they are very distinct, but that many authors would be tempted to put them in

different sections of the genus. Apropos of this, the reference of these small

species to Guculkea by Dr. Jeffreys will hardly be accepted iu view of the char-

acters of the type of Lamarck's genus, which materially differ from those of the

forms now under consideration. In this species sometimes the radiating sculp-

ture almost fails, at other times is very strong ; the margin is sometimes lightly

notched on the edge, but is smooth within the edge ; in the middle of the lunge

margin is an edentulous space, and all the teeth are more or less oblique.

Area glomerula n. s.

Shell similar in general shape, size, and sculpture to A. pectunculoidcs, but

shorter and higher, with a perfectly different hinge, and bearing much the

same relation to that species that Limopsis minuta does to L. aurita. The ex-

ternal concentric sculpture is the must enduring, and is always preserved, while

the radiating sculpture, sometimes strong, is often evanescent ; the radiating

sculpture always appears inside the shell within the margin (which is smooth

and polished) in a series of small ridges, generally with the same level as the

rest of the interior, but sometimes rising into little tubercles, and separated by

rather deep, short, narrow depressions, which do not extend far inward nor

over the smooth margin ; hinge straight, with from fifteen t<> seventeen stout

nearly vertical teeth, usually in a continuous series ; an occasional Bpecimen

shows a gap in the middle through the atrophy of one of the small central

teeth ; those at the ends of the series are oblique, as usual, but the series itself

forms a straight line. In A. pectunculoiJcs, on the contrary, all the teeth ;ire

* Proc U. S. Nat. Mus., 1881, p. 401.
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oblique and very much more slender ; there are usually only five or six at each

extremity of the hinge-line, and the middle part is either quite edentulous or

only lightly irregularly granulous. A. glomerula measures as follows : Ion.

5.75 ; alt. 5.0 ; diam. 5.0 ; Ion. of hinge-line, 4.25 mm. A specimen of A. pec-

tunculoides measures: Ion. 7.75; alt. 7.5; diam. 5.5 ; Ion. of hinge-line, 6.25 mm.
Barbados, 100 fins.; Bache, April 22, 1872, lat. 21° 14', 100 fms.; Station 20,

220 fms.; Station 19, 310 fms.; Sigsbee, off Havana, 450-480 fms.

Considering the great variability of abyssal shells it is possible this may
eventually rank only as a variety of A. pectunculoides, but with the material at

hand I cannot see the way clear to unite them at present.

Area polycyma n. a.

Shell small, rounded quadrangular, slightly inequilateral, nearly equivalve,

moderately evenly inflated, whitish, with little or very fugacious epidermis
;

sculpture very remarkable, consisting, first, of very even, broad, rounded, regu-

lar, concentric waves (twelve or thirteen in number), separated by sharp, deep

grooves. In dead or worn shells these waves are smooth, or nearly so, but in

perfectly fresh (and especially young) shells on the surface of the broad slightly

flattened waves may be seen what look like two rows of subcylindrical, slightly

irregular grains of sand, arranged side by side, with their longer axes radiating

from the beak ; these granules, if so they may be termed, are really hollow,

and are the thinnest possible bubbles of shelly matter which leave, when rubbed

off by any slight friction, a couple of zigzag slightly elevated lines where their

bases were fixed to the shell ; a very slight friction will obliterate this, and

then the shell will be nearly smooth. The hinge area in each valve is elon-

gated and narrow ; the narrow farrow for the ligament goes straight across to

the margin from the beak (which is nearly opposite the middle of the hinge-

line) instead of obliquely, as in the last-mentioned species. The anterior, pos-

terior, and basal margins are all evenly rounded, and the surface evenly

convex ; the beaks not at all prominent ; the margin is perfectly smooth ; the

interior is undulated to correspond with the exterior, though the shell is pretty

solid and thick in proportion to its size ; muscular impressions distinct ; binge

with seven to nine smooth teeth in advance of the ligamentary furrow and tin

or eleven behind it ; middle teeth vertical, small ; those at the angles of the

shell somewhat oblique and larger ; there is no marked gap in the middle of

the series, and the teeth are strong broad and not striated. Lon. 9.75 ; alt.

6.0 ; max. diam. 5.0; lon. of hinge-line, 6.0 mm.
Barbados, 100 fins,

This shell has a sculpture unlike any <>ther in the genua of which I can find

any description. It may be of a similar nature to the "granules" of Par

but the "bubbles'
1

projeel much more from the surface and have a very differ-

ent aspect from the tubular or honeycomb-like surface of Porom\ia.
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Nucula tenuis Montague.

Nucula tenuis Forbes and Hanley, Brit. Moll., II. 223, PI. 47, f. 6.

Sigsbee, off Havana, 175 and 450 fins.; off Mono Light, 292 fms.; Station 20,

220 fms.; Station 3, 450 fms.

These specimens agree very well with British and some Arctic specimens of

N. tenuis, although the waters in which they live are many degrees warmer

and perceptibly Salter than those of the North.

Nucula crenulata A. Adams.

Nucula crenulata A. Adams, P. Z. S., 1860, p. 52. Hanley, Mon. Nuculidce, PL IV.

figs. 134, 135 (Guadaloupe).

Twenty miles west of the Florida coast in 30 fms. ; Station 36, 84 fms. ; Bar-

bados, 100 fms.; Sigsbee, off Havana, in 158, 182, and 450 fms.; Station 20,

220 fms.; Station 19, 310 fms.; Yucatan Strait, 640 fms. Variety obliterata :

Station 44, 539 fms.; Yucatan Strait, 640 fms.; Station 2, 805 fms.

There seems to be little doubt that this is Adams' species, though uniformly

more trigonal than Hanley's figure of the same from the unique type. Most

of them have very strong sculpture, which is irregular. The teeth are 9 ante-

rior, 15 posterior, with a well-marked cartilage pit. In the variety obliterata

the shell is higher and still more triangular ; teeth, 8 anterior, 12 posterior
;

and the sculpture almost entirely obsolete, the radiating striae least so.

Nucula cytherea n. s.

Shell with nearly the outline of Tapes virgineus, as figured by Jeffrevs (Brit.

Conch., PL XXXIX. fig. 5), but with the beaks higher and more central and the

anterior end more broadly rounded ; color pale straw-color or white, beauti-

fully polished, with no radiating sculpture ; concentric sculpture of regular

rounded waves, as in Lioctjma, of which there are about forty, finer and closer

on the beaks, with a tendency to become obsolete at the anterior basal portion

of the shell; shell evenly convex ; beaks well marked, but not prominent ;

inner margin not crenulate ; anterior teeth 12-14
; posterior teeth 25 87, all

slender, long, comblike, and not !> -shaped; ligamentary fossette or pit ex-

tremely minute, so that the series of teeth is practically continuous. Neither

lunule nor escutcheon is visible, nor can they be said to exist in this speciea :

interior polished, white, not perceptibly pearly, but having a sort of opaline

lustre when viewed in a strong light. Lon, S.6
; alt. 6.75 ; diam. 5.0 mm.

Olf Cape San Antonio, 413-424 fms.; Yucatan Strait. 640 fms.

This species is beautiful and remarkable both in form and sculpture. I have

not found any Nucula of this shape figured anywhere or described in modern
publications on the recent or fossil species of the group. It would perhaps be

referred to the section Tindaria.
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Leda jamaicensis D'Orbigny.

Leda jamaicensis D'Orbigny, Sagra, Moll. Cub., II. p. 263, PL XXIV. figs. 30-32

(1846).

Leda unca Gould, Proc. B. S. Nat. Hist., YIII. p. 282, 1862 ; Verrill, Proc. U. S.

Nat. Mus., Jan. 1881, p. 401.

1 Leda (Lembulus) lamcllicostata Segueuza, Studi form, plioc. 1877; Nuculidi terz.,

p. 1173, Tav. II. figs. 10a-c.

Sand Key, 80 fms. ; off Sombrero, 54 and 72 fms. ; Yucatan Strait, 640 fms.
;

Jamaica, Santo Domingo (D'Orbigny) ; North Carolina (Gould) ; off Southern

New England, 85-155 fms. (Verrill).

Specimens obtained as above appear to be referable to D'Orbigny's species.

As between Northern and West Indian specimens of this shell the only differ-

ences are those of texture, as usual in shells having such a distribution. There

is little doubt that of the minute shells described by Seguenza and Jeffreys a

certain proportion are merely the young of larger forms, and the slight differ-

ences of contour and number of teeth do not necessarily indicate equal differ-

ences in the adult state. The amount of sectional, subgeneric, generic, and

subfamily divisions instituted by some authors in this group seems to me
largely in excess of the needs of science and of valid characters in the creatures

themselves.

Leda messanensis Seguexza.

Leda acuminata Jeffreys, An. Mag. Nat Hist., p. 69, July, 1S70.

Leda {Junonia) acuminata Seguenza, Xuc. terz., p. 1175, Tav. III. figs. 15 a-e. (Not

L. acuminata Von Buch, nor of Eichwald.

)

Leda messanensis Seguenza, MSS. (not Neilo mcssanc7isis S. ), loc. cit., supra.

Jeffreys, P. Z. S., June 17, 1879, p. 576, 1880.

Station 19, 310 fms. ; Station 20, 220 fms. ; off Cape San Antonio, 1002 fms.

;

Barbados, 100 fms. ; Sigsbee, off Havana, 450 fin-.

Chieflv distinguished by the strength of its sculpture and its greater inflation

from the young of the preceding, but is placed by Seguenza in a different sub-

genus or section.

Leda Jeffrey-si Hidalgo.

Ledoiln/, i Jeffreys, An. Mag. Nat. Bist, Nov. 1876, p. 431; not of Hinds, Voy.

Sulph., 1845.

Leda Jeffrey* Bidalgo, Moll, ffisp. etc. Jeffreys, P. Z. S., 1879, p. 579, PI. XLVI.

tig. 2.

ition :',::. 1668 fins.

The Bhell which I refer t<> the above speeiea is more quadrangular than Jef-

Bgure, tin- longer end descending more obliquely from the beak and

therefore more pointed; a much largei proportion of the shell is behind the
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beaks, the anterior end is more pointed, and the basal margin, instead of being

rather evenly arcuated, is particularly produced in the middle just behind the

vertical line of the beaks. It has six teeth before and eight behind the beaks,

and is about five millimeters in length. It does not exactly agree with any of

the figured species, recent or fossil, and is most like Philippi's figure of Nueuia

glabra, if the relations of the parts were exactly reversed, anterior for posterior,

etc. It may take the varietal name of quadrangularis untd more material

comes to hand, and may eventually prove to belong where I provisionally place

it, among the varieties of L. Jeffreysi.

Leda dilatata Philippi.

Nucula dilatata Phil., En. Moll. Sic, II. p. 47, Tab. XV. fig. 7, 1844.

Neilo dilatata Segucnza, Nuc. terz., p. 1184, 1877.

Off Morro Light in 292 fins.

This shell agrees exactly with Philippi's figure and description, but it is not

a Neilo, the ligament being as usual in Leda and Yoldia.

Leda Carpenteri n. s.

Shell resembling in outline and size Leda hamata Carpenter, as figured by
Reeve in the Iconica (PI. IX. fig. 56), but with the rostrum less recurved. It

differs from that species in being thinner, anteriorly more pointed, in wanting

the strong epidermis, concentric ridges, and sharp rostral carinae. It is nearly

smooth, except for lines of growth, with a thin greenish polished epidermis ; a

ridge bounding the escutcheon proceeds from the inconspicuous beaks to the

dorsal angle of the rostrum ; the umbones hardly rise above the dorsal margin,

which pouts before and behind them, but hardly gapes ; an internal ridge

passes from the tip of the rostrum well into the umbonal cavity in most speci-

mens. Teeth, anterior 8-16, posterior 20-25. Lon. 10.5 ; alt. 5.0 ; diam.

2.5. mm.
Barbados, 100 fms. ; Station 21, 287 fms. ; Station 5, 229 fms. ; Station 9,

111 fms.

I have not been able to compare a figure of L. clarata Calcara, which is an

Italian fossil, apparently of somewhat this shape. A long search has not re-

vealed a figure or description of any recent species applicable to the form before

me, whose smoothness is remarkable.

Leda (Neilonella) corpulenta n. s.

Shell nearest to L. cmlata Hinds, which is more deeply concentrically sol-

cated, with the rostral area smooth, or with a smooth bounding ridge, while in

L. corpulenta the strire and intervening liner ridges are carried deal over the

shell to the dorsal margin. The present species is more inflated, \\i;h a mora
convex basal margin, with the beaks a little more anterior, both ends mora
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rounded, especially the posterior end ; in ccelata the lunular areas are denned

by deep grooves or ridges and dissimilar sculpture, in corpulenta they are so

faintly defined as to be nearly invisible ; corpulenta has about fifteen teeth on

each side of the beak, which is not inclined ; in cozlata there are about fifteen

posterior and twenty anterior teeth, and the beak is posteriorly inclined ; the

ligament in the latter is wholly internal, in corpulenta it extends equally on

each side of the beak external to the dorsal margin, is about 2.0 mm. long,

black, and when weathered away in detached valves exhibits a flattened area

beneath each beak with a little pit in the centre, which last usually retains a

particle of ligament, simulating an internal ligament. Shell with a light olive

polished epidermis, porcellanous, extremely inflated, the young proportionately

longer and less rounded. Lon. 9.5 ; alt. 6.0 ; diam. 5.0 mm.
Station 23, 190 fms. ; Station 21, 287 fms. ; Station 47, 331 fms. ; Sigsbee,

off Havana, 450 fms.

Some things seem to indicate that the young have the cartilage wholl)- in-

ternal, but this is not certain, as the apparent young may belong to a different

species. Except the difference of the ligament, however, there seem to be no

differential characters between them.

This species does not gape at all. The epidermis is polished. The ligament

is central, not at one side of the beaks as in Solenella and the typical Neilo.

The latter, as hitherto defined, will not admit it, nor will typical Leda. I re-

gard it as one of the links which knit together the assemblage of the NucvMda

in a network of ramifying relationships. Should it be thought worthy of a

name it may be called Neilonella, and it is certainly far more distinguishable

than many groups which have been named and segregated by Bellardi and

others.

Leda vitrea (?) D'Orbigny, var. cerata.

L. vitrea D'Orbigny, Sagra, Moll. Cuba, II. p. 262, PI. XXVI. figs. 27-29 (1846).

Barbados, 100 fms.; Sigsbee, off Havana, 450 fms.

I am not sure that these shells should be referred to D'Orbigny's species.

They are more obtuse at the posterior end ; the sculpture is strong only over

the basal middle part, elsewhere it and the carinae about the lunule and es-

cutcheon are obsolete. It may take the varietal name of cerata (from its pecu-

liar whitish lustre) for the present, or until more material can be examined, or

a comparison made with typical specimens of D'Orbigny's species. The gen-

eral features, except those above noted, are very similar to those of the shell he

figures, and these specimens reach a length of 6.5 mm.

Leda solida n. s.

Shell almost equilateral, with the beaks inclined a little backward, stout,

solid, smooth, except l<>r rathex well-marked lines of growth ; anterior end

broadly rounded
;
posterior end more pointed, but not carinuted, sulcated, nor
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produced ; base roundly arcuated ; anterior dorsal slope slightly convexly

rounded ;
posterior slope a little excavated or concave ; lunule and escutcheon

indistinct or none ; teeth, anterior 17, posterior 11, ligamentary fossette unusu-

ally large, triangular. Lon. 12.5 ; alt. 6.6 ; diam. 4.5 mm.
Station 21, 287 fms.

The general form of this species is not unlike that of L. chuva Gray, hut

the rostrum is not so curved or differentiated from the remainder of the shell,

and it is not sculptured. I have sought in vain for any figure sufficiently

similar in outline to form the basis of a critical comparison.

Leda intermedia Sars.

Portlandia intermedia M. Sars ; G. 0. Sars, Moll. Keg. Arct. Norv., p. 38, Tab. 4,

fig. 9, 1878.

Station 2, 805 fms.

This is identified from Sars' figure, above cited. The North Pacific species,

mentioned by Jeffreys (P. Z. S., 1879, p. 578), seems to me to differ from it

but slightly, if at all.

Yoldia solenoides n. s.

Shell thin, elongate-oval, gaping at both ends ; smooth, or marked by a

few shallow concentric grooves or flattened ridges about the middle toward the

basal part, elsewhere obsolete or absent ; shell whitish, rather pearly ; epider-

mis iridescent, thin, dehiscent ; basal and dorsal margins nearly parallel ; beaks

very inconspicuous ; lunule and escutcheon extremely narrow, marked by a

narrow elevated thread and a groove on each side of the slightly pouting mar-

gin ; anterior and posterior ends nearly equal, similar, bluntly rounded ; ante-

rior teeth about 18, posterior 22 ; ligamentary fossette large ; lon. 12.5 ; alt.

6.0 ; diam. 3.5. Beaks situated 6.5 mm. from the anterior end.

Station 49, 118 fms.

This shell looks like a Solenetta ; but the ligament is distinct, and it is per-

fectly internal.

Yoldia liorhina n. s.

Shell thin, moderately large for the genus, light greenish waxen, clouded

with a smoky tinge in some specimens on the convexity of the valves ; inside

shining, not pearly; outside polished, brilliant, moderately inflated; beaks

nearest the anterior end of the shell, little prominent ; sculpture consisting of

rather numerous (about five to a millimeter) concentric grooves, with much
wider interspaces, more crowded and fainter toward the beaks, extending from

the anterior dorsal margin parallel with the lines of growth to the (lather

faint) rostral flexure at the posterior part of the shell, where they rather

abruptly cease, and the remainder is extremely smooth and polished : lunule

and escutcheon very narrow, bounded externally by grooves, inside <>( which is
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a raised thread, the space between groove, thread, and margin being somewhat

excavated ; shell gaping at both ends ; anterior end rounded, base broadly

arcuated, posterior end very obtusely pointed ; angle between the anterior and

posterior dorsal margins very obtuse ; beaks hardly rising above the margin
;

anterior teeth thirteen, posterior seventeen, distinctly marked, with some four

or five obscure ones on each side near the beak ; ligament large, inserted un-

der the beak, instead of on a little shelf as usual. Lon. 13.1 ; alt. 7.5 ; diam.

4.75 mm. Beak behind the front, 5.0 mm.
Sigsbee, off Havana, 182 fms.; Station 23, 190 fms.; Station 33, 1568 fms.

This species belongs to the group of Yoldia lanceolata Sowerby, Y. seminuda

Dall, etc.; but I have not found any description or figure which would seem

to apply to it. It is perhaps most like Yoldia nicobarica Spengler, as figured

by Hanley (Mon. Nuc, PL I. fig. 7), but is less equilateral and less recurved

behind, beside being sculptured.

GENUS GOULDIA C. B. Adams.

< Gouldia C. B. Adams, Cat. Coll., p. 29, 1847. Dall, P. Z. S., Feb. 1879, p. 131.

< Thetis C. B. Adams, Proc. Bost. Soc. Nat. Hist., p. 9, 1845, non Sowerby.

< Lioconcha Morch, Cat. Yoldi, pt. ii. p. 26, 1853.

Circe E. A. Smith, P. Z. S., 1881, p. 489, non Schumacher.

The genus Gouldia was instituted by Prof. Adams in 1847, as pointed out

latelv by the writer in the Proceedings of the Zoological Society. More lately

Mr. E. A. Smith, of the British Museum, has shown that the genus, as consti-

tuted and as generally used, contains two very different types of shell, one

belonging to that group of Venerido? of which Circe Schumacher is the leading

type, and the other to the Crassatellidm. While desirous of bearing testimony

to the general accuracy of Mr. Smith's comments on the subject, and to the

obligation under which he has placed us in setting forth the facts clearly, I

must beg leave to question two of his conclusions, fust, that the genus is

untenable, ami, secondly, that Prof. Adams' specific names are to be supplanted

by those of D'Orbigny.

The genus contained two species, both new ; the first, G. cerina, essentially

similar to the Venus minima Montague, of Britain; the second, G.parm, a

minute CrasMtellid belonging to tin- sub-genus or section Eriphyh Gabb.

The specific names of Prof. Adams date from 1846, those of D'Orbigny from

L846, according to his own claims, which were aerer any too modes! in

matters of priority, while the liollusques de Cuba in which they are loured

(and which iii itself bears no evidence of their having been elsewhere de-. ribed,

excepl tie- date 1848 alter the specific name) was published in L863, instead of

1- II. a« Mr. Smith lias it.

The genus Ovrct was described by Schumacher in 1817 with P«nitt script i L

as the type. From this the Bhells of the t \] .«• of Ckmidia a rina are very different

We do not know tin' animal of ('in;, but "ii conchological grounds alone there

Nov. 26, 1881.
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are abundant reasons for separation if the practice of Mr. Smith and other

modern naturalists with regard to genera in general be taken as a criterion.

Under the Linnean or LamarcHan system they would of course be united
;

but with that we have nothing to do. The G. minima was figured by the brothers

H. and A. Adams as an example of the genus, and was taken as the type by Sto-

liczka, who notes its resemblance to an Astarte (Cret. Pelyc. India). Prof.

Adams mentioned no type, but G. cerina was his first species. Other natural-

ists have judged the genus by the specimens they happened to possess, or were

puzzled if they had representatives of both. However, Carpenter, in 1857, as

noted by Smith, pointed out that the Crassatelloid types must be eliminated

from Gouldia. In 1853 Morch proposed, without a diagnosis, the genus Lio-

concha for shells formerly included under Circe, but inflated and smooth, or

concentrically ribbed, and practically identical with Gouldia, as restricted here.

The type L. castrensis belonged to the smooth series ; as Stoliczka points out,

Lioconcha may be conveniently separated into two sections, in which case

Gott&dia might be restricted to the concentrically sculptured forms, and Liocon-

cha preserved for the smooth ones. If this be thought too refined a distinction,

Gouldia, having eight years' priority and a Latin diagnosis, will take prece-

dence, and Lioconcha (which has been generally adopted) must be suppressed.

The little Crassatella, included with G. cerina by Professor Adams, represents

a group, which has been discussed by several writers, Meek among the num-
ber, and to which several names have been applied. It is rather numerous in

species, and they are very uniform in fades, proportions, and general character.

They differ from the typical Crassatella chiefly in form, in the elongation and
more distant location of the lateral teeth, their usually unequal valves, and in

their uniformly small size. These are not important characters, and the group
can at best form but a subordinate section of Crassatella ; yet the preservation

of Gabb's name of Eriphyla for the group would not be without a certain

convenience.

A word in regard to the error of combining forms belonging to such different

groups may serve to throw a little light on the subject. Prof. Adam-' original

types of G. parva were detached valves which had losl their ligament, as

had his (two) specimens of G. cerina. In this condition the cartilage pit pre-

serves little trace of its office, and it is really not very easy to point out any
marked difference in the two hinges which, by itself, would separate them
more than specifically. The error, with the specimens before one, is really not

so surprising as it mighl seem.

Gouldia diUcta, as surmised by Mr. Smith, belongs to the typical group:

G. australis I do not know, but there are many more species of varioue

included in collections usually under the name of Lioconcha.

NO. J.
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Gouldia cerina C. B. Adams.

Thetis cerina C. B. Adams, Proc. Boston Soc. Nat. Hist., Jan. 1845, p. 9.

Gouldia cerina C. B. Adams, Cat. of Coll., p. 29, 1847. (Jamaica.)

Charlotte Harbor, Florida, 13 fms. ; Barbados, 100 fnis. ; Station 5, 229 fms.

Shell with nebulous fluctuating color markings, developed into distinct lines

on the lunule and escutcheon, purplish inside in some specimens. The liga-

ment is as much external as in any of the Veneridce, and cannot be said to be

semi-internal any more than in Saxidomus, for instance. The hinge is com-

posed of three diverging cardinal teeth, the middle one largest, that nearest the

lunule slender, and sometimes almost obsolete. A tolerably well-defined lat-

eral tooth on the lunular ( or anterior) side of the shell exists in the left valve,

and is received between two laminae in the opposite valve. On the opposite

or posterior side is a faint elongated ridge or lamina. Both tooth and lamina?

are distinct from the cardinal margin in this species. There is no internal liga-

ment. The pallial line is slightly but distinctly sinuated. The margin of the

shell is not crenate, and bears traces of an exceedingly thin polished and fu-

gacious epidermis. The outside of the valves is concentrically ridged, with

fine transverse stria; radiating from the umbo and obsolete toward the margin.

The beaks are not compressed ; the lunule is smooth.

The mantle has a smooth edge. There are no tubes, but the edges of the

mantle are caught together, forming two openings like those in Gouldia minima

Montague, as figured by H. and A. Adams. Otherwise the two halves of the

mantle are wholly disunited, except on the cardinal border.

Prof Adams' type specimen, most kindly lent by the custodian of the Am-
herst collection * for my examination, is of a pale yellowish brown, and much

resembles in form a small Astarte of the borealis type. It is very similar to

G. minima, and if occurring in the same region would doubtless be taken to

be a variety of it. Florida specimens are often prettily variegated and brightly

colored.

Gouldia cubaniana D'Orbignt.

Venus cubaniana D'Orbigny, Sa^rn, Moll. Tub., II. p. 278, PI. XXVI. figs. 44-46

(1846). (Cuba, Martinique, and Florida, D'Orb., loc. cil.)

Off Sombrero, 54 fins.; Station 36, 84 fms. ; Sigsbee, off Havana, in 100,

119, 158, 175, and 450 tins.; Barbados, 100 fms.
;
Station .">. 829 I'm-. ;

Station

4 J, 539 fms.

This little -lull has a similar hinge structure to Gouldia carina C. B. Adams,

except that the lateral tooth is much elongated and Bomewhat obsolete; the

sinus in the pallial line is almost invisible; the ligament is quite the same as

in Adams' species; the color is pale yellow or light brown, the edge is rni-

* Profi John D. Tyler.
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nutely crenate in perfectly adult specimens, though smooth in the young. It

has, as will be observed, a very considerable range in depth.

Crassatella antillarum (?) Reeve.

Reeve, Conch. Icon., I. Mon. Crassatella, PI. III., 1845.

Gulf of Mexico, west of the Florida coast, in 30 fms.

Shell thin, compressed, light brown, with about six strong concentric undu-

lations, a rosy streak extending from the beaks outside and coloring the inte-

rior, having much the shape of C. Robinaldina, and a length of 11.0 mm., with

a height of 6.75 and a width of 2.5 mm. It may take the varietal name of

Floridana until more nearly adult specimens are accessible, but I strongly sus-

pect it will eventually prove distinct from the above species, to which it is pro-

visionally referred.

Crassatella (Eriphyla) parva C. B. Adams.

Thetis parva C. B. Adams, Proc. Bost. Soc. Nat. Hist., II., Jan. 1845, p. 9.

Gouldia parva C. B. Adams, Cat. loc tit., p. 29, 1847.

Gouldia fastigiata Gould, Proc. Bost. Soc. Nat. Hist., VIII. p. 282, 1862. (North

Carolina.)

Astarte Pfeifferi Phil., Zeitschr. fiir Mai., V. 133, 1848.

Crassatella marlinicensis D'Orbigny, Sagra, Moll. Cuba, II. 288, PL XXVII. figs.

24-26, 1853 ;
"1846."

Crassatella guetdaloupensis D'Orbigny, loc. tit., p. 289. PI. XXVII. figs. 24-26, 1853
;

"1846."

Martinique, Jamaica, St. Domingo, Cuba, St. Thomas (D'Orbigny); Cuba
(Pfeiffer); Jamaica (Adams); Station 21, 287 fms.; Station 44, 539 fms.;

Station 33, 1,568 fms. (Blake Exp.).

This seems perfectly distinct from C. (E.) mactracca Linsley, which is iden-

tical with Astarte lunulata Conrad (Journ. Acad. Nat. Sci.. VII. p. 133, 1834),

from the postpliocene of Virginia and North Carolina. That the two forms

figured by D'Orbigny are mere individual variations, is well shown by the

series I have examined. Gould's species seems rather to belong here than with

C. mactracea. In any case, Conrad's name is long prior to any of t lie others.

A form almost identical with ft parva is Prof Adams' C. pacifica from Pan-

ama, of which ft varians Carpenter seems to be only a Northern race.

Cardium serratum Lnras.

Cardium serratum Reeve, Conch. Icon. Cardium, PI. I. fig. 1, 1S44.

West of Florida, in 30 fms., Bache ; Barbados, 100 fms.; Sigsbee, off Ha-

vana, li'T fms.

This is the Cardium citri/ium of Wood; the specimens obtained were all

rather young.
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Cardium medium Lnrara.

Several valves of a very young Cardium, which may perhaps belong to this

species, were obtained by Sigsbee off Havana in 80 fathoms.

Cardium sp. indet.

Sigsbee, off Havana, in 182 mis., dredged several young valves remarkably

elegant in their nodulation and reticulation, having about twenty ribs, of which

five, with their interspaces, cover nearly half of the shell in its middle part. I

cannot identify them with any species figured in the Icoiuca, but they are too

young to be positive about.

Cardium (Fulvia) peramabilis n. s.

Shell having a general resemblance to Fulvia modesta Adams and Reeve,*

but smaller, less transverse and much more elegant. Shell generally white,

but occasionally exquisitely stained with lemon-yellow, orange, and carmine,

inflated, nearly equilateral, valves nearly as long as high, beautifully reticu-

lated; outer surface of tbe valves divided into two areas with different sculp-

ture, the posterior occupying a little more than one third of the surface and

separated by a single radiating rib; anterior region sculptured by about forty-

five radiating ribs (three in the space of a millimeter) about equal to their inter-

spaces, and reticulated by concentric ridges, strong only in the interspaces,

which increase in regular ratio, so that the reticulations form nearly

squares ; the concentric ridges are occasionally a little irregular or diehotomous,

but it does not affect the general very remarkable regularity of the reticulation;

in the region immediately in front of the beaks the radiating ribleta fail or be-

come obsolete and the concentric ones become crowded, wrinkled, and irregular.

Over the posterior region the sculpture differs. The bounding rib, which is

really composed of two amalgamated riblets, in perfect specimens should bear a

delicate crest bent forward and buttressed behind with spurs extending from

the interspaces; this, however, is invariably removed by friction, only small

portions of it remaining in occasional specimens; behind this rib the radiating

rihs are more slender than in the anterior area, with proportionally wider inter-

barred across with thin lamella? at regular intervals, which lamelhr are

not continuous with the concentric riblets of the anterior area ; from tbe inter-

spaces projeel short conical (sometimes grooved and decurved) spurs or spines

above the general surface, which arc generally mostly removed by friction even

in the most perfect spei imens ; anterior <<\^v and basal margin rounded
;
pos-

terior extreme of the hinge-line .-lightly angnlating the curve of the posterior

* China Seas and Japan, appearing on the northwest coast of America as Carditm

cent\filotutn Cpr. and C Richariaonii Whin
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margin ; within polished ; edges of the shell delicately denticulate ; sculpture

varying slightly in fineness in different specimens. Variety tinctwm, with

indistinct rays and concentric waves of darker or lighter carmine and orange,

interior suffused with lemon-yellow, sculpture finer than in the common form.

The shell does not gape. Lon. 12.5 ; alt. 12.0 ; diam. 9.5 mm.
Sigsbee, Station 50, 119 fms. ; U. S. S. Bache, April 22, 1872, 100 fms. ;

Barbados, 100 fms. ; Station 9, 111 fms. ; Station 26, 110 fms. ; Station 36,

84 fms. ; Lat. 23° 18', Lon. 89° 10', 84 fms. ; off Sombrero, 54-72 fms.; west

of Florida, 50 fms.

This very lovely shell is so abundant in the collection, that it seemed almost

impossible that it should be undescribed ; but I have not been able to find any

description or figure that agrees with it.

Syndosmya longicallis Scacchi.

Tellina longicallis Scacchi, Not., p. 16, Tab. I. fig. 7.

Eryeina longicallis Phil., En. Moll. Sic, II. p. 8, Tab. XIII. fig. 7, 1844. (Fossil

in Apulia.)

Abra longicallis Sars, op. cil., p. 74, Tab. 6, fig. 3 ; Tab. 20, fig. 4, 1878.

Ligula profundissima Forbes, Rep. ^Egean Inv., p. 191, 1S43.

Station 41, 860 fms., living.

I cannot distinguish any characters by which this beautifully brilliant little

shell can be distinguished from that figured and described by Philippi. I

have not seen Scacchi's original paper. Forbes' description is too brief for

identification, but it seems likely that his name refers to this species as

claimed by Monterosato.

Syndosmya lioica n. s.

Shell allied to S. tenuis Muller and S. similis Philippi. thin, polished, short.

much inflated, white, with a yellowish or translucent epidermis, which Bome-

times gives it an opaline effect ; sculpture solely of concentric lines of growth,

which arc accompanied by a different degree of translucency in the shell, so

that many specimens show successive waves of more or less opacity and white-

ness contrasted with others more translucent, but there is no uniformity in the

number or extent of these waves
;
beaks inequilateral, nearest the posterior

end, which is slightly twisted to the right : posterior slope short, steep : poste-

rior end hardly angulated ; anterior slope long, less steep, the angle at the

beaks being about 100°; anterior end rounded ; base produced ami rounded,

especially before the beaks ; beaks ami ligament nol prominent : cartilage nar-

row, elongated, teeth strong, distinct ; pallia! sinus reaching nearly to the

anterior muscular scar, rounded in front ; margin smooth. Lon. 8.1 : alti

diameter. 4.7") mm.
Twenty miles wesl of Florida in 30 tins.; off Sombrero in M and 72 fms.;
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off Sand Key, 30 fms.; Station 36, 84 fms.; Station 9, 111 fms.; Station 5,

229 fins. ; Station 2, 805 fins.

It is more produced anteriorly, more inequilateral, and more inflated than

S. tenuis, and has no radiating striae ; it is shorter, more oblique, more in-

flated, and has a much larger and deeper pallial sinus than Philippi's "Ery-

cina" similis, which is a Calabrian fossil. It is very similar in form to

Hanley's figure of Tellina Gouldii in the Thesaurus. It has, as will be noted,

a remarkable range in depth.

Tellina Antoni Philippi.

Tellina Antoni Philippi, Hanley, Thes. Conch., p. 224, PL LVIII. fig. 74, 1846.

Obtained by the Bache, west of Florida, in 19 fms.

Tellina plectrum (?) Hanley.

Tellina plectrum Hanley, P. Z. S., 1845 ; Thes. Conch., p. 265, PL LXI. fig. 177.

A single valve, resembling Hanley's figure in most features, but with an

outline a little more like that of Tellina p> rplexa Hanley (Manila) was obtained

in the Yucatan Strait at a depth of 64<) fathoms. To determine positively to

what species it belongs would require more material. It may have been

washed from shallower water, or disgorged by a fish, and not properly belong

in the deeps at all. It is, however, quite fresh, though a little broken.

Tellina Gouldii Han-ley.

Tellina Gouldii Hanley, Thes. Conch., p. 272, PL LVI. fig. 26, 1846.

Tellina cuneata D'Orbigny, Sagra, Moll. Cub., II. p. 256, Tab. XXVI. fig. 23, 1853.

Yucatan Strait, 640 fms.

Two valves only were obtained.

Tellina sybaritica n. s.

Shell small, solid, shining with a silky Lustre, deep rose-pink, darkest at the

beaks, somewhat disposed in lighter and darker concentric waves; elongated,

donaciform, rather inflated, slightly posteriorly twisted t<> the right ; beaks

nearest the posterior end, not prominent
;
cardinal tooth in left valve Btrong,

bifid ; lateral teeth short, Btrong, rather close to the cardinal
;

pallial sinus

profound, reaching below and nearly as far forward as the anterior muscular

scar; sculpture of concentric deep crowded grooves separated by narrow uni-

form rounded ridges, the fineness and uniformity of which give rise to the

silky lustre ; a strong not very sharp carina extends backward from the

beaks, forming a short square-pointed rostrum, behind which, in the hit



MUSEUM OF COMPAKATIVE ZOOLOGY. 135

valve, is a faint flexuosity ; right valve the smaller ; basal and anterior cardi-

nal borders nearly parallel, posterior cardinal border rather steeply sloping to

the end of the rostrum ; anterior end rounded, basal margin nearly straight.

Lon. from anterior end to beak, 7.0 ; to tip of rostrum, 10.5 ; alt. 5.5 mm.;

diam. 3.75 mm. approximately.

Yucatan Strait, (340 fms.

This lovely little species is one of the instances of remarkably fine color in a

deep-water shell. It somewhat resembles a miniature Tellina Tayloriana Sow-

erby (Conch. Icon. Tellina, PI. XXX. fig. 168, 1867), but the sculpture is

greatly finer, the color purer, and the form not so broad ; Tellina tenuilirata

Sowerby, from New South Wales (loc. cit, PI. XXXIX. fig. 219), is still more

like it, but is shorter and broader proportionally.

Loripes compressa n. s.

Shell thin, elongated, with squarish bluntly rounded ends, the base and

hinge-line nearly parallel, much compressed, dull white, nearly smooth but

not polished ; hinge with a single small but distinct cardinal tooth in the

right valve, entering a triangular depression in the opposite valve, otherwise

edentulous ; beaks inconspicuous nearest the anterior end ; anterior hinge-mar-

gin straight, a little sloping ; posterior ditto short, excavated ; ends equally

bluntly rounded ; base evenly arcuated ; interior polished, white, margin

smooth ; exterior with some malleated irregularities, generally only sculp-

tured by the more or less accentuated lines of growth, which are produced at

the hinge-margin into small triangular denticulations and in some specimens

rise to extremely thin distant delicate lamelhe on the body of the valves ; sur-

face without radiating strise, and covered with a pale yellowish epidermis.

Lon. 11.0 ; alt. 8.3 ; diam. 2.75 mm.; another broken specimen exceeds 15

mm. in length.

Off Cape San Antonio, in 413 and 424 fms.

This shell is nearest Loripes anatinelloides Reeve, which is larger, much more

orbicular, more waved before and behind, and has a different sculpture with

radiating striae. It also recalls Lucina (Myrtea) spinifera, but has no lateral

teeth, is more quadrangular, much more compressed, and less prominently

sculptured.

Loripes icterica Reeve.

Lucina ictcrica Reeve, Coneh. Ieon. Lucina, PI. X. figs. 60 a, b, Aug. 1S50.

Station 21, 287 fms.; Yucatan Strait, 640 fms.

This shell is quite closely related to L. lactea or kucoma.
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Lucina antillarum Reeve.

Lucina antillarum Reeve, Conch. Icon. Lucina, PI. X. fig. 37, 1850.

Lucina pecten Reeve, loc. cit., PI. VII. figs. 34, 35 ; not of Lamarck teste Reeve.

a occidentalis Reeve, loc. cit., in errata.

Charlotte Harbor, Florida, 13 fms.; Sigsbee, off Havana, in 182 and 450 fms.

Yucatan Strait, 640 fins.

Lucina funiculata Reeve.

Lucinafuniculata Reeve, loc. cit., PI. VII. fig. 40, June, 1850.

Station 2, 805 fins.

A single young valve was obtained, probably of this species.

Diplodonta venezuelensis Dcxker.

Diplodonta venezuelensis Dunker, Zeitschr. fiir Mai., 1848, p. 184 ; Nov. Conch.,

p. 3, Tab. IV. figs. 7, 8, 9, 1858.

Yucatan Strait, 640 fms.

One valve and part of another were obtained.

Diplodonta pilula n. s.

Shell small, round, inflated, polished, with concentric sculpture of slightly

raised sharpish ridges ; umbos smooth, polished, prominent, inflated ; margins

not angulated, forming nearly a perfect circle, teeth indistinct : margin smooth ;

epidermis if any thin and translucent. Lon. 2.6 ; alt. -1A\ ; diam. •!.(> mm.

Station 4:5. 339 6ns., living.

This little shell resembles a homoeopathic pill as much as anything, and,

curiously enough, seems to be mature. The teeth are BO indistinct that 1 t< x 1

a slight doubt as to whether it is a Diplodonta or not.

Cryptodon obesus (?) Varan i

Fragments of a Cryptodon were obtained in 640 tins., Fucatan Strait, which

ome resemblance to C. about Yen-ill. though they do not agree with

more northern specimens in all respects. These Cryptodons, however, vary

considerably, and when fully compared it is probable that the number of nomi-

nal species will be reduced.
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NOTE.

To the species previously enumerated in this paper, the following (kindly

identified for me by Mr. S. R. Roberts, of Philadelphia, who has paid special

attention to the group) may be added :

—

Trivia globosa Gray.

T. globosa Gray, Descr. Cat., p. 14, 1S32.

Station 2, 805 fms.

Most of the specimens of Trivia from great depths being dead and having

lost their freshness, a reasonable doubt exists as to their having lived at those

depths.

Trivia oryza Lamarck.

T. pcdiculus Runiphius, Roberts Cat. No. 24.

Station 2, 805 fms.

Trivia quadripunctata Gray.

T. quadripunctata Gray, Zool. Journ., III. 368, 1S27.

Yucatan Strait, 640 fms (fresh) ; Station 2, 805 fms.; Station 12, 177 fms.:

Barbados, 100 fms.; Sigsbee, off Havana, 80 fms.

Trivia subrostrata Grat.

T. subrostrata Gray, ZooL Journ., III. p. 363, 1827.

Sigsbee, off Havana, in 80 and 175 fms.; Station 12, 177 fms.

Trivia candidula Gaskoin.

T. candidula Gaskoin, P. Z. S., 1S35, p. 200.

Yucatan Strait, 640 fms.; Station 21, ^87 fms.; Barbados, UK) fms.; Sigsbee.

oft Havana, 119.

MargineUa hsematita Kiexer.

Stations 10 and 11, in 37 Cms.

A fourth species of Plmrotomaria
I

/'. Rtmphii Schepman, Tijdachrift Nederl.

Dierkundige Vereeniging, IV. p. 162, Rotterdam, L879) from the Moluccas lias

been recently described, but I have not had access to tin- description, and I be-

lieve it has not yet been figured. Its height is L70.0, diam. L90.0, and breadth
of sinus 12.2.") mm. It is an umbilicated species like /' ana.
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In closing this preliminary report the attention of the reader is called

to the fact that nearly as many forms remain to be enumerated as have

here been mentioned ; but so far as the Agassiz-Sigsbee collection is

concerned, they are mostly from comparatively shallow water. The

Agassiz-Bartlett collection still remains to be administered upon, and

will certainly afford a number of novelties.

It may be noted that the West Indian marine fauna is in a par-

ticularly muddled state. Many species have been described from, but

not attributed to the West Indies ; many others have been so attrib-

uted wrongly. There are few catalogues ; of which that of Guadaloupe

is most praiseworthy, but all are more or less imperfect and discre-

pant in nomenclature. There is, perhaps, no other part of the seas

commonly traversed by commerce of which so little is actually known

and accessible in convenient form for reference. This renders the task

of describing species from this fauna both irksome and tedious, since

one can never tell what unfigured species, described with a wrong habi-

tat, or without habitat, may not demand investigation, and after all be

left in doubt.

I can hardly hope to have entirely escaped the error of redcscribing

some species under the circumstances. I beg that any one, who may
possibly be able to offer some corrections or emendations, will communi-

cate the same to me in order that the final report shall be as complete

and perfect as possible.

Since the species could not be taken up in zoological or any other

definite order an Index has been prepared in which the newly described

forms appear in Italic letters ; those not new, or mentioned for purposes

of illustration, in Roman.

For the benefit of purists I will add that the names applied to new

species and groups in this report make no pretence to any more Latinity

than that of form, and are intended merely as euphonic combinations of

vowels and consonants in the majority of cases.

Washington, Dec 5, issi.
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INDEX.

Abra longicallis, 133.

Actceon Danaida, 96.

Actaeon fasciatus f 94.

Actceon incisus, 95.

Actceon melampoides, 95.

Actceon perforatus, 96.

Alcadia, 49.

Amphissa versicolor, 91.

Amussium lucidiim, 117.

Amussium var. marmorutum, 117.

Anachis, 91, 92.

Ancistrosyrinx, 53.

Ancistrosyrinx elegans, 54.

Antalis agilis, 37.

Area, 120.

Area aspera, 120.

Area asperula, 120.

Area aurita, 118.

Area glaeialis, 121.

Area (jlomerula, 121.

Area var. orbiculatu, 121.

Area pectuneuloides, 121, 122.

Area polycyma, 122.

Area var. septentrionalis, 121.

Arene, 53.

Argiope antillarum, 103.

Argiope Barrettiana, 103.

Argiope Schrammi, 103.

Astarte, 129.

Astitrte borcalis, 130.

Astarte lunulata, 131.

Astarte Pfeifferi, 131.

Astyris f amphissella, 91.

Astyris califbrniea, 91.

Astyris Duclosiana, 91.

Astyris rosaeea, 92.

Astyris Vcrrilli, 91.

Atyst bathymophila, 98.

Atys? Sandersoni, 99.

Avicula sp., 117.

Axinus, 109.

Basilissa, 48, 51.

Basilissa alta, 48.

Basilissa eostulata, 48.

Bathymophila, 44, 102.

Bela, 54, 58, 60, 61, 70.

Beta Blakeana, 54.

Bela var. extensa, 55.

Bela Jilifera, 56.

Bela limacina, 55.

Bela var. normulis, 54.

Bela turrieula, 59.

Bittiuin, 88.

Bittium cylindricum, 90.

Bittium gemmatum, 90.

Bittium mamillanum, 90.

Bittiuin pigrum, 90.

Bittium yucatecanwm, 90.

Bironia exserta, 3'.).

Buccinum eyaneum, 102.

Bulla abyssicola, 97.

Bulla caribbasa, 99.

Bulla ? eburnea, 98.

Cadulus cct/ualis, 34.

Cadulus Agassizii, 35.

Cadulus eolubridens, 35.

( 'adulus cucurbitus, 35.

Cadulus gracilis, 35.

( 'adulus hnnihis, :;.").

Cadulus obeous, 35, 36.

Cadulus Pandionis, 35.

Cadulus sauridens, 35, 30.

Cadulus simillimus, 86.

( laduluB tuinidosus, 35.

( 'ndulus Watsani, 8

1

Calliostoroa annulatum, ("•
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Calliostoma apicinum, 46.

Calliostoma Bairdii, 45.

Calliostoma circumcinctum, 44.

Calliostoma echinatum, 47.

Calliostoma eximiurn, 47.

Calliostoma lima, 47.

Calliostoma Macandrae, 46.

Calliostoma Palmeri, 47.

Calliostoma Psyclie, 45.

Calliostoma roseolum, 45.

Calliostoma sapidum, 46, 47.

Calliostoma tiara, 45.

Calliostoma yucatecunum, 47.

Callorjaza, 49-51.

Callor/aza superba, 49.

Callor/aza Watsoni, 50.

Candelabrum, 54.

Candelabrum cathedralia, 64.

Cardium centifilosum, 132.

Cardium citrinum, 131.

Cardium medium, 132.

Cardium modestum, 132.

Cardium pcramabilis, 132.

Cardium Richardsonii, 132.

Cardium serratum, 131.

Cardium sp. ind., 132.

Cardium var. tinctum, 133.

Cemoria, 74, 75.

Cemoria Flemingianus, 75.

Cerithiopsis, 63, 87, 88.

Cerithiojisis ? crystcdlina, 89.

Cerithiopsis ? Sigsbeana, 87.

Cerithium bigemma, 81.

Cerithium cylindricum, 90.

Cerithium gemmatum, 90.

Cerithium inflatum, 81.

Cerithium mamillanum, 90.

Cerithium pigrum, 90.

Cerithium turris-thotnae, 81.

Chiton (Hanleyia) tropicalis, 53.

Circe, 128.

Cistella Barrettiana, 103.

Cistella lutea, in::.

Cistella var. rubrotincta, 104

( !istella dchrammi, 104

< lollonia induta, 19

;
.<//r/ mnphissi IIa, 01.

( !olumbella costulata, 01.

Columbella dichroa, 91.

Columbella Uuclosiana, 91.

Columbella llotessierana, 9L

Columbella lunata, 91.

Columbella Verrilli, 91.

Corbula Barrattiana, 114.

Corbula costellata, 110.

Corbula cubaniana, 114.

Corbula cymella, 115.

Corbula Dietziana, 114.

Corbula disparilis, 115.

Corbula fragilis, 115.

Corbula quadrata, 109.

Corbula scaphoides, 115.

Corbula Swit'tiana, 114.

Crania Pourtalesii, 104.

Crassatella, 129.

Crassatella antillarum, 131.

Crassatella vax.jloridana, 131.

Crassatella guadaloupensis, 181.

Crassatella lunulata, 131.

Crassatella maetracea, 131.

Crassatella martinieensis, 131.

Crassatella parva, 131.

Crassatella Robinaldina, 131.

Crenella, 100.

Crenella decussata, 116.

Crepidula, 79.

Crepidula plana, 80.

Crepidula protea, 80.

Crypta, 79, 80.

Cryptodon obesus ? 136.

Cucullsea, 121.

Cyclotus, 51.

Daphnella, 66, 70.

Daphnella ? leucophlegma, 70.

Daphnella? limacina, •">•">, 102.

Dentalium acutissimum, 37.

Dentalium agile, -"-7.

Dentalium antillarum, 37.

Dentalium capUlosum, 38.

Dentalium ceras, ;;7.

Dentalium a ratunx

Dentalium drcumcinctu

Dentalium compieasum, 88,

Dentalium didymum,

Dentalium disparile, 87.
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Dentalium op/uodon, 38.

Dentalium perlongum, 36.

Dentalium sericatum, 37.

Dentalium Sigsbeanum, 38.

Diadora, 74, 75.

Diaphana gemma, 98.

Diodora, 74, 75.

Diplodonta pilu/a, 136.

Diplodonta venezuelensis, 136.

Drillia detecta, 65.

Drillia elusiva, 69.

Drillia exasperata, 63.

Drillia gratula, 64.

Drillia havanensis, 67.

Drillia Kennicottii, 58, 62.

Drillia ? leucomata, 63.

Drillia morra, 69.

Drillia nucleata, 62.

Drillia oleacina, 66.

Drillia peripla, 68, 69.

Drillia pobjtorta, 61.

Drillia serga, 65.

Drillia smirna, 66.

Drillia subsida, 62.

Drillia Verrillii, 68.

Emarginula, 77.

Emarginula Rollandi, 77.

Embla, 108.

Eriphyla, 128.

Eriphyla lunulata, 131.

Eriphyla mactracea, 131.

Eriphyla pacifica, 131.

Eriphyla parva, 131.

Eriphyla varians, 131.

Erycina longicallis, 133.

Erycina similis, 134.

Ethalia anomala, 52.

Eucharis, 108.

Eueiroa elegantissima, 106.

Eudesia floridana, 103.

Fissurella gra:ca, 75.

Fissurisepta, 7(5.

Ftuxina, 51.

Fluxina brunnea, 52.

Fulvia modesta, 132.

Fulvia peramabilis, 132.

Gaza, 49.

Gaza daedala, 49.

Genota mitrella, 56.

Glomus, 120.

Gouldia, 128.

Gouldia australis, 129.

Gouldia cerina, 128, 130.

Gouldia cubaniana,117, 130.

Gouldia dilecta, 129.

Gouldia fastigiata, 131.

Gouldia minima, 129, 130.

Gouldia pacifica, 131.

Gouldia parva, 128, 131.

Gouldia varians, 131.

Ilaliotis, 79.

IJaliotis Pourtalesii, 79.

Hanleyia tropicalis, 53.

Hemicardium, 109.

Hippagus, 106.

Hippagus acuticostatus, 105.

Hippagus novemcostatus, 105.

Ianachus, 80.

Ino, 80.

Iphigenia acuticostata, 105.

Leda acuminata, 124.

Leda Carpenteri, 125.

Leda var. cerata, 126.

Leda chuva, 127.

Leda clavata. 125.

Leda ccelata, 125.

Leda (Neilonella) corpulenta, 125, 126.

Leda dilatata, ll'">.

Leda hamata, 125.

Leda intermedia, 127.

Leda jamaicensis, 124.

Leda Jeffrey si, 124.

Leda (Lembulus) lamellicostata. 1-1

Leda lata, 124.

Leda messaneiiMs, 124.

Leda minuta, 111.

Leda var. quadrangvlaru, 125.

Leda solida, 126.

Leda mica, 124.

Leda vitrea, 126.

Lembuloa, 124.
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Leptothyra var. albida, 48.

Leptothyra induta, 48.

Ligula profunci issima, 133.

Lima sp., 118.

Lima caribbaea ? 118.

Limatula ovata, 118.

Limopsis antillensis, 119.

Limopsis aurita, 118, 121.

Limopsis borealis, 119.

Limopsis cristata, 119.

Limopsis minuta, 119, 121.

Limopsis tenella, 118.

Lioconcha, 128.

Liocyma, 123.

Liotia Briareus, 52.

Loripes anatinelloides, 135.

Loripes eompressa, 135.

Lovenella metula, 90.

Lucina antillarum, 135.

Lucina funiculata, 136.

Lucina icterica, 135.

Lucina lactea, 135.

Lucina leucoma, 135.

Lucina occidentalis, 135.

Lucina pecten, 135.

Lucina spinifera, 135.

Lyonsia bulla, 107.

Macroilon asperula, 120.

Mangilia antonia, 59.

MangUia bandella, 59.

Mangilia columbella, 60.

Mam/ilia romatolropia, 58.

Mangilia f ipara, 57.

Mangilia linotropis, 58.

Mangilia pelagia, (51.

Mangilia Pourtalaii, 60.

Margarita aegleis, 40.

Margarita asperrima, 40.

Margarita ? wspira, \ t.

Margarita JUogyra, 42.

Margarita groenlandica, 1"_'.

Margarita [Turdcula] imperii

Margarita iris, 43.

Margarita '' 'a, 1 1. 102.

Margarita lamellosa, 40.

Margarita lissocona, 41.

Margarita lubrica, 44.

Margarita maculata, 44, 102.

Margarita scahriuscula, 41.

Marginella avena, 73, 74.

Marginella var.? avenella, 73.

Marginella festiva, 72.

Marginella fusina , 72.

Marginella hamiatita, 137.

Marginella nodata, 72.

Marginella seminula, 72.

Marginella torticula, 73.

Marginella triplicata, 74.

Marginella vitrea, 71.

Marginella Watsoni, 71.

Marginella var.? yucatecana, 72.

Mastonia, 84.

Megerlia incerta, 104.

Melampus corneus, 95.

Microgaza, 50.

Microgaza rotella, 51.

Modiola polita, 116.

Mmliolaria, 116, 117.

Mohnia alba, 102.

Myrtea spinifera, 135.

Mytilus dominguensis, 117.

Mytilus exustus, 117.

Mytilus Lavalleanus, 117.

Mytilus luteus, 116.

Xatica

Xatiea

Xatica

Xatiea

Xeaera,

Neera

Xeaera

.Y. " '/

Nea ra

N\;i-r.i

Xeaera

Neara

S

\

\

fringitta, 93.

leptalea, 93.

pusilla, 93.

subplicata, 93.

108.

alternata,* 110.

arctica, 111.

arcuata, 1 13.

claviculata, 112.

var. corpttlfnta. 111.

costellata, 110.

glacialis, 111.

granulata, 1 1 1.

Jeffreyri, 111.

lamelli/era, 1 !•!.

limatula, 1 l'J.

* This is the ume u .'
I tta V. ^ >., and may be distinct from "//•
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Neaera ornatissima, 110.

Necera var. perrostrata, 110.

Neaera rostrata, 111.

Neilo, 125, 126.

Neilo dilatata, 125.

Neilo messanensis, 124.

Neilonella, 125, 126.

Nucula crenulata, 123.

Nucula ajtherea, 123.

Nucula dilatata, 125.

Nucula glabra, 125.

Nucula var. obliterata, 123.

Nucula tenuis, 123.

Nueulocardia divaricata, 116.

Oxystele nitens. See Marg. euspira.

Patella fissura, 75.

Patella noachina, 74, 75.

Pandora oblonga, 109.

Pandora rostrata, 110.

Panopaea, 116.

Pecten sp., 117.

Pecten lucidum, 117.

Pectunculus castaneus, 118.

Pectunculus rainutus, 119.

Pectunculus variegatus, 118.

Pedicularia albida, 39.

Philine Loveni, 100.

Philine quadrata, 99.

Philine sp., 99.

Photinula. See Bathymophila.

Platidia anomioides, 104.

Platyschisma, 51.

Pleuronectia lucida, 117.

Pleurotoma, 53, 57. See also Ancistro-

syrinx, Bela, Daphnella, Drillia, Geno-

ta, Mangilia.

Pleurotoma oxytropis, 58.

Pleurotomaria Adansoniana, 78, 137.

Pleurotomaria Beyrichii, 79.

Pleurotomaria Qnoyana, 78.

Pleurotomaria Rumphii, 137.

Pleurotomariidce, 77.

Pleurotomella, 57, 64.

Pleurotomella ' Sigsk i, 57.

Pleurotomella Verrillii, 57.

Poromya, 108, 122.

Poromya anatinoides, 108.

Poromya granatina, 109.

Poromya granulata, 108.

Poromya rotundata, 108.

Poromya var. triangularis, 108.

Portlandia arctica, 112.

Portlandia intermedia, 127.

Potamomya, 116.

Puncturella, 74, 75, 77.

Puncturella circularis, 75.

Puncturella Cooperi, 76.

Puncturella granulosa, 76.

Puncturella profundi, 76.

Puncturella trifolium, 76.

Ringicula nitida, 97.

Ringicula semistriata, 97.

Saxicava azaria, 116.

Scaphander lignarius, 100.

Scaphander? Watsoni, 99.

Schizostoma, 51.

Seguenzia carinata, 48.

Seguenzia delicaiula, 48.

Seguenzia formosa, 47.

Seguenzia ionica, 48.

Silicula, 120.

Siliquaria modesta, 39.

Sinusigera, 68.

Sipho, 74, 75.

Siphonodentalium compressum, 38.

Siphonodentalium quadridentatum, 36.

Siphonodentalium tetraschistum, 36.

Solariidae, 51.

Solenella, 126, 127.

Sphena alternata, 110.

Sphena ornatissima, 110.

Spondylus sp.. 117.

Syndosmya lioica, 133.

Syndosmya longicallis, 133.

Syndosmya similis, 133.

Syndosmya tenuis, 133.

Tapes virgineus, 123.

Tarania holla, 71.

Tarania Morchii, 70.

Tellina Antoni, 184.

Tellina cuneata, 134.
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Tellina Gouldii, 134.

Tellina longicallis, 133.

Tellina pcrplexa, 134.

Tellina plectrum ? 134.

Tellina sybaritlca, 134.

Tellina Tayloriana, 135.

Tellina tenuilirata, 135.

Terebratula anomioides, 104.

Terebratula cubensis, 103.

Terebratulina Cailleti, 103.

Thecidium Barretti, 104.

Thecidium niediterraneum, 104.

Thetis, 108, 128.

Thetis cerina, 130.

Thetis granulata, 108.

Thetis minor, 108.

Thetis parva, 131.

Thracia papyracea, 110.

Thracia phaseolina, 110.

Tindaria, 123.

Tornatella fasciata, 94.

Triehotropis migrans, 71.

Triforis, 80.

Triforis abruptus, 84.

Triforis bigemma, 81, 82, 83, 84.

Triforis colon, 86, 87.

Triforis concors, 86.

Triforis ci/lindrelbis, 83.

Triforis Iilrcus, 83.

Tnforis ibex, 86.

Triforis inflatum, 81.

Triforis intt rmedius, 85.

Tnfiris (Ino) lonrjissimus, 80.

Triforis ruber, 86.

Triforis torticulus, 82.

Triforis ti i-i noils, 84.

Triforis turris-thomse, 81.

Trigoniluna otnata, 106.

Trigonulina ornata, 105.

Trivia candidula, 187.

Trivia globosa, 137.

Trivia oryza, 137.

Trivia quadripunctata, 137.

Trivia subrostrata, 137.

Trochus clavatus, 41.

Trochus tiara, 45.

Trochus transenna, 41.

Turbo indutus, 49.

Turbo (Liotia) Briareus, 52.

Turcica, 43.

Turcicula. 42.

Turritella leucostoma, 94.

Turritella yucatecanum, 93.

Utriculus ? Frielei, 101.

Utriculus truncatulus, 101.

Utriculus f vortex, 100.

Venus cubaniana, 130.

Venus minima, 128.

Venus scripta, 128.

Verticordia, 108.

Verticordia acuticostata, 105.

Verticordia cardiiformis, 105, 106.

Verticordia Deshayesiana, 105.

Verticordia elegantissima, 106.

Verticordia Fischeriana, 106.

Verticordia japonica, 105.

Verticordia ornata, 105.

Verticordia verticordia, 105.

Volvarina varia, 74.

Waldheimia floridana, 103.

Yoldia lanceolata, 128.

Yoldia liorhina, 127.

Yoldia nicobarica, 128.

Yoldia sominuda. 12s.

Yoldia solenoid) s, 127.

Zizyphinus tiara, 45.



No. 3.— (Letter No. 5.)— To Carlile P. Patterson, Superin-

tendent United States Coast and Geodetic Survey, from Alex-

ander Agassiz, on the Explorations in Hie Vicinity of the

Tortugas, during March and April, 1881.

I left Key West for the Tortugas in the middle of March on the

" Laurel," which Lieut.-Com. Wright had kindly ordered, in accordance

with the permission of the Lighthouse Board, to transport myself and

assistant, with the necessary coal for the steam launch which you had

placed at my disposal during my visit to the Tortugas. The launch I

found ready at Key West, fully equipped, manned, and provisioned,

thanks to the care of Lieut.-Com. Winn. She arrived at the Tortugas

somewhat later in the day than the Laurel.

During our stay at the Tortugas we were allowed by the Hon.

Secretary of War to occupy such quarters at Fort Jefferson as were

not otherwise needed, and selected as a laboratory a large room, with ex-

cellent light, on the ground floor of the barracks. "We remained at the

Tortugas five weeks, and spent the remaining time at my disposal at

Key West, where We continued our studies of the pelagic fauna of the

Gulf Stream. We returned to Key West in the revenue steamer Dix,

Captain Scammon, whom the Secretary of the Treasury had authorized

to assist us as far as practicable.

The prevalence of strong northerly winds during the greater part of

our stay in Florida interfered greatly with the work which was the

principal object of my visit, — the study of the surface fauna of the Gulf

Stream. We expected to find the usual prevailing southeasterly winds,

and to find the pelagic fauna of the Gulf Stream driven against the Tor-

tugas. In this respect we were greatly disappointed, and I availed my-

self of days, otherwise favorable, in finishing a number of drawings of

the most characteristic oceanic Tubularians of the Gulf Stream, the Por-

pitaa and Physalise. 1 had accumulated a number of drawings and i

either at Newport,or on the "Blake," but under circumstances not spe-

cially favorable for a critical examination of the specimens. A number
of interesting Btages of Porpita, of Velella, and of Physalia were ob-

served, as well as many points of interest in their anatomy hitherto

VOL. IX. — no. 3.
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not noticed.* These will be published in the Memoirs of the Museum

as soon as the necessary illustrations can be prepared. The two species

of Porpitidse found in Florida, although they find their way as far

North as the southern shores of Massachusetts, are as yet very imper-

fectly known.

On the days when the weather was not suitable for surface work out-

side in the Gulf Stream, I employed the launch in cruising inside the

reef, and thus examined carefully the topography of the different groups

of corals characteristic of the Florida reefs. As the Tortugas are the

most westerly of the reefs, and in an active state of growth, the data I

have collected are interesting from the light they throw on the share

the different species of corals have in the formation of the reef. To

illustrate the distribution of the corals, I shall reproduce in one of the

forthcoming Bulletins of the Museum one of the charts of the Tortugas

published by the Coast Survey, marking upon it the position of the

different species of corals within the area occupied by the reef-builders

of the Tortugas.

As far as the pelagic fauna is concerned, the prevalence of northerly

winds during our visit to Florida prevented us from accomplishing any

satisfactory results. The few days on which it was possible to collect

the surface fauna of the Gulf Stream showed us, however, a wealth of

pelagic animals which I had hardly anticipated. Both the Tortugas and

Key West are excellent stations from which to work up the surface

fauna of the Gulf Stream. The Tortugas, though more inaccessible than

Key "West, are practically within the northern edge of the Gulf Stream

during the prevalence of southeasterly winds, while at Key West we

must go outside of Sand Key to obtain the same conditions. The Tor-

tugas also have the immense advantage of supplying the naturalist, not

only with the common species of reef-building corals at his very door,

but with the varied invertebrate fauna to be found living in a coral

reef. From returns lately made to me by Mr. Cole, the fort kec:

the Tortugas, it is evident that May and June are far more satisfactory

months for surface work than March and April. Unfortunately, that is

rather late in the season to remain on the Florida Reefs, —an objection

which applies equally to all localities which are not sufficiently far within

the tropics to be available for pelagic work during the winter months.

The Bermudas, from their position and their marine fauna, naturally

suggest themselves as a substitute for the Florida reels in the study ol

* Dr. Chun has, in a preliminary notice In recent number of ti dtuei-

j. r, call .1 attention to ievi ral of the points here n ferred t<>.
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the surface fauna of the Gulf Stream. From the existence there of cer-

tain species of corals, these islands may prove, on trial, the best fitted

for a prolonged study, not only of corals, but also of the Atlantic sur-

face fauna.

In spite of the unfavorable weather, enough was accomplished to show

conclusively that by far the greater number of the pelagic animals known

from the Atlantic coast of the United States are inhabitants of the sur-

face of the Gulf Stream, and are driven on the northern shores by

the prevailing southwesterly winds during the summer and autumn
months.

An enumeration of the pelagic species observed during our stay at

Key West and at the Tortugas would carry me too far. I will only

mention in a general way the presence of a couple of species of Firoloidea,

of Phyllirhoe, of several Appendicularise, of a small Pyrosoma, of a Dolio-

lium, two species of Salpa, one of which is our common Northern form,

and of half a dozen species of Pteropods. Three or four of these, as well

as a large proportion of the other pelagic animals, find their way north

as far as Newport. In fact, much of our surface work during March and

April reminded me of similar work done at Newport from the end of

July until late in September, but of course the number of specimens

was far greater at the Tortugas. The surface fauna of the Gulf Stream

can undoubtedly be best studied at the Tortugas, though important ad-

ditions to our knowledge of it have been made at Charleston, and at

Beaufort, N. C., and along the coast of New Jersey, of Rhode Island,

and of Southern Massachusetts.

It is remarkable that Janthina, which is so common at the Tortugas,

should not find its way farther north than off Capo Hatteras, in common
with other surface things, where I have frequently seen it while on the
" Blake," and on other occasions.

There are also found at the Tortugas a large number of pelagic Crus-

tacea in their embryonic stages, among them Phyllosoma and the Nau-
pliua stago of a Peneus similar to that observed by Fritz Miillor ; also

multitudes of young Annelids, Mollusks, Actinia?, the planula of several

of the Corals, Echinoderm embryos, and a host of young pelagic Pishes,

among which I may mention the young of the Flying-fish and Leptoceph-

ali. For the study of the young stages of Fishes and of Aoalepha the

Florida reefs present an unrivalled field of observation. We were greatly

disappointed in the number of the pelagic Foraminifera. We did not

meet once a species of (Jlobigerina, which was found quite commonly off

the Tortugas in my former cruises in the " Blake," and which Mr. Pour-
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tales had also observed off Havana. We found a few species of Acan-

thornetra, Thalassicola, and of Sphrerozouui.

A thorough study of the surface fauna of the Gulf Stream, with refer-

ence to its effect in supplying material for the building of the plateaus

upon which the Florida reefs have grown, would require an investiga-

tion of at least a couple of months at the Tortugas during the most

promising part of the season (May and June), as well as a summer's

cruise along the track of the Gulf Stream north of the Bahamas, when

the principal work should be the collecting of the surface animals found

in the course of the Stream.

A good idea of the richness of the Acalephian Fauna of the Gulf

Stream can be formed from the accompanying list of Jelly-fishes observed

at the Tortugas and Key West. This list has been prepared by Mr.

Fewkes, who during our visit to Florida devoted his time specially to

the study of that group.

I may specially mention among the Ctenophorae a new Ctenophore re-

markable as possessing structural characters of the Lobata), Sacoatee,

and Eurystouue ; also a magnificent species of Eucharis. A pretty, small

Discophore allied to Linerges is found in large numbers all along the

Florida reefs and has been observed by the "Blake " off the Windward

Islands and in the Caribbean Sea. A new species of Glossocodon is the

most interesting of the Hydroids. Our harvest was very rich among

the Siphonophores : the greater number of the genera characteristic of

the Mediterranean were observed for the first time on this coast, either

at Key West or at the Tortugas.

CTENOPHOB^E.*
Bolina vitrea Ag.

Idyia ovata Less.

Lesueuria hyboptera A. Agass.

Pleurobrachia rhododactyla Agass.

Ocyroe sp. nov.

Eucharis sp. nov.

DISCOPHOR^E.

Polyclonia frondosa A«.

Aurelia flavidula Per. et 1.

- also, for other geographical li-ts ofAcalephs from Florida ami the Wes1 Indies,

A. Agassis, N. Am. Acalephe, andAllman, Eydroidea of the Gulf Stream, Hem. Mus.

Comp. Zool., ami S. P. Clarke, Bull. M. ('. Z.
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Pelagia cyanella Per. et Less.

Dactylethra formosa Fewkes gen. et sp. MS.

SIPHONOPHOBJE.

Stephanomia atlantica Fewkes MS.
Agalma papillosum Fewkes MS.

Agalma elegans Fewkes.

Agalmopsis fragilis Fewkes MS.

Rhizophysa gracilis Fewkes MS.

Physalia Arethusa Til.

Athorybia formosa Fewkes MS.
Praya sp.

Diphyes Lessonii Huxley.

?Epibulia aurantiaca Vogt.

HYDROIDJE.
Lafoea sp.

Zygodactyla cyanea Agass.

Modeeria multitentacula Fewkes.

Eucope sp.

Oceania folleata Agass.

Halopsis sp. nov.

Halicalyx gen. nov.

Aglaura sp. nov.

Cunina discoides Fewkes.

Trachynema digitale A. Agass.

Glossocodon sp. nov.

Pennaria gibbosa Agass.

Millepora alcicornis Linn.

VELELLID^E.
Velella mutica Bosc.

Porpita Linnreana Less.

Cambkidge, Mass., July, 1881.





No. 4.— Reports on the Results of Dredging, under the Supervision

of Alexander Agassiz, in the Gulf of Mexico, and in tJie Carib-

bean Sea, 1877-79, and along the Atlantic Coast of tJie United

States during the Summer of 1880, by tJie United States Coast

Survey Steamer "Blake," Lieutenant-Commander C. D. Sigs-

bee, U. S. N., and Commander J. R Babtlett, U. S. N., Com-

manding.

XVI.

Preliminary Report on the Comatidce,* by P. Herbert Carpenter.

The Comatula collection of the Museum of Comparative Zoology,

which has been intrusted to me for examination and description, con-

tains a very large number of specimens from widely different localities.

The majority of these were dredged in the Florida Straits and in the

Caribbean Sea, under the auspices of the U. S. Coast Survey. There is

also a foreign collection, which mainly consists of specimens obtained by

the U. S. and N. P. Exploring Expeditions. Many of them are from

localities that I had not previously known as the homes of Comatulae,

while others are merely additions to Comatula faunas already known to

me at particular localities. Except in these respects the foreign collec-

tion presents no features of special interest.

The case is very different, however, with the collection obtained by

the "Blake" in the Caribbean Sea. In one respect, indeed, — the

number of duplicates,— it is superior to that made by the " Challenger."

A few species occur not only in great numbers, but also at several

localities; so that I have been able to study their range of variation in

a more satisfactory manner than it has hitherto been possible for me to

do in the case of any Comatula- but the common Antedon rosacea and Ant.

Eschrichtii. This opportunity has proved of immense value to me in

every way; and I am convinced that continued investigation will reveal

the existence of so many intermediate forms, that many types which

now appear quite distinct will prove to be specifically identical. This

has, in fact, been the ease with two of the speeies described by the late

* -A few species obtained by the U. S. ('east Survey steamers "Corwin," " Bibb,"

ami " Rassler" are also considered in this Report.

VOL. 1\. \.>. 4.
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Mr. Pourtales, which I have been compelled to unite under one name,

together with three other forms that seemed at first sight quite distinct

both from one another and from the two species of Mr. Pourtales.

The importance of the collection made by the " Blake " in the season

1878-79 may be gathered from the fact that it contains nearly three

times the number of species previously known as inhabiting the Carib-

bean Sea. Under the general name of Antedon Mr. Pourtales had

described five species of Antedon and four of Actinometra, which were

obtained by the U. S. Coast Survey steamers "Corwin," "Bibb," and

"Hassler," in 1867-72, and by the "Blake" in 1877-78. During a

visit to the principal European museums, in the autumn of last year, I

examined nine West Indian Comattdce, including six species of Actino-

metra and three of Antedon. I believe a few of them to be identical

with some of the species of Mr. Pourtales.

Hence, before I commenced work on the " Blake " collection from the

Caribbean Sea, I was acquainted with less than twenty species of Coma-

tulae from that area. Pending the completion of my memoir on the

Comatulce of the "Challenger" Expedition, I am unable to give the

"Blake" collection the critical attention which is more than ever

necessary on account of the number of duplicates which it contains.

But so far as I can judge at present, it includes nearly forty new species,

besides most of those from the same region which were already known

to me. Altogether, therefore, I should estimate that the number of

Comatula species now known to inhabit the Caribbean Sea is about

fifty-five, nearly three quarters of which were first obtained by the

"Blake" Expedition of 1878-79.

Comatulce were dredged at fifty-seven out of the two hundred stations

occupied during this season's work. Nearly all of them were in com-

paratively shallow water, i. e. in depths less than 200 fathoms. On

three occasions only did the depth exceed 300 fathoms; viz. Nos. 150,

151, and 222, the depths being 373£, 356, and 122 fathoms respectively
;

and the Comatuke obtained at these stations represent new and very

singular types. The remarkable form Atelecrinus (now gen., Figs. 1-7)

was met with at each station ; and at N<». 222 the unique Bpeoimeo

of Antedon columnar i* (n. sp.), which is represented in Fig. 8, was also

obtained.

These facts agree very well with the results of the "Challei

dredgings,* which only yielded Comatula at twenty stations where the

•Preliminary Report upon the Ccmakula of the "Challenger" Expedition,

Proceedings of the Royal Bociety, X". [94, 1878, pp. 888-888.
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depth exceeded 200 fathoms. One may fairly conclude, therefore, that

these animals are essentially inhabitants of shallow water. There is,

however, in one respect a considerable difference between the results

of the " Blake " and " Challenger " Expeditions.

The " Challenger " species of Actinometra were nearly all obtained at

depths of less than 20 fathoms, the genus occurring at only one station

where the depth exceeded 100 fathoms. In 1878-79, however, the

"Blake" dredged Actinometra 3 times at 7 to 50 fathoms, 10 times at

50 to 100 fathoms, 25 times at 100 to 200 fathoms, and 4 times at 200 to

300 fathoms, making in all 42 stations ; while Antedon was only met

with at 34 stations, at all but four of which the depth was less than 200

fathoms.

As might be expected from the above facts, Actinometra is not only

represented by a larger number of species than Antedon, but it is also

individually more abundant. Comatulce were especially plentiful at four

stations, viz. Nos. 155, 203, 262, and 2G9 ; and at all but the last

Aclinometrae were the most numerous, both specifically and individually.

In fact at Station 203 no Antedon was obtained at all, though at least

six species of Actinometra were met with.

There are several points of difference between the general fades of the

" Blake " and of the " Challenger " collections respectively, which sup-

plement one another in a very interesting manner. The great peculiarity

of the Caribbean fauna is the abundance of ten-armed Comatula repre-

senting both the principal genera. About two thirds of the Antedon

species and three fourths of the Actinometros belong to this simple type

;

while in the remaining species the rays rarely divide more than twice,

and in two species only is there a fourth division. In this respect the

contrast with the Comatula fauna of the Eastern seas is very marked.

Ten-armed forms of both genera are there decidedly in the minority,

especially of Actinometra, in which genus the rays may divide as often

as seven times, so that the number of arms falls very little short of two

hundred.

The " Blake " collection from the Caribbean Sea may he fairly com-

pared with that made by the "Challenger" in cruising from Cape York

through the Banda and Arafura Seas to the Philippine Islands, and

thence southwards to the Admiralty Islands. About seventy species

were collected from this area, nearly all from depths less than 150

Fathoms. The numbers of Antedon and Actinometra Bpeoies are about

equal, bul while half o\' the former are ten-armed, only three Actinw

are equally simple. These three species all agree in having the second
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and third radials united by syzygy, and also a syzygy in each of the

first two brachials, as in Act. Solaris.

This area averages about 10° farther south than that of the " Blake"

dredgings, and it is possible that the greater vegetative development of

its Comatulce may be due to the higher temperature of the shallower

water from which they were obtained.

Although three fourths of the Actinometra species from the Caribbean

Sea are ten-armed, there is not one among them that recalls the Act.

Solaris of the Eastern seas, in which the second and third radials are

united by syzygy, and each of the first two brachials is a syzygial or

double joint. All the ten-armed Actinometra? of the West Indies belong

to a type which is but slightly represented in the Eastern hemisphere,

viz. that of Act. mericlionalis. In this type, as in every Antedon that I

have yet examined, the second and thud radials are articulated together

by a vertical ridge on each of their apposed faces, at the sides of which

are large masses of ligament, but no muscular bundles. The first

syzygy in the arms is on the third brachial, while the first and second

brachials are articulated together in the same manner as the second

and third radials, instead of forming a syzygial or double joint, as in

Act. Solaris. Nearly all the ten-armed Actinometra; in the Eastern

hemisphere belong to the Solaris type. The only exceptions known to

me are Act. Cumingii Mull, sp., from Malacca, and two or three unde-

scribed species from China, Japan, and Sumatra. Even among the

" Blake " Comatulo?, in which the rays divide more than once, there is

very little variety of type. Either there are two distichals united by

ligament, or three, of which the axillary has a syzygy, the former case

being the more frequent ; and in six out of the nine species in which the

rays divide a third time, there is only one joint between the distichal

and palmar axillarics, to the latter of which it is united by ligament.

On the other hand the Eastern Comatidce, with about the same num-

ber of arms (11-40), present several well-marked varieties of type.

according to the number of joints in the primary and secondary ray-

divisions and their modes of union.

Of all the Antedon species dredged by the U. S. Coast Survey, that

with the widest range within the Caribbean Sen is the little ten-armed

A ni. ffagenii, Pourt.* It was obtained by the " Blake" on the Yucatan

Bank, and also at various stations between Dominioa and Grenada,

at different depths between 75 and 291 fathoms; while Mr. Pourtalea

dredged it in greal abundance at several localities in the Florida

Hull. .Mas. Camp. ZooL, VoL I. ETos. 6, H J
V6L V. No. i, p. 214
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Straits. The original type specimens were obtained off Sand Key, and

several individuals from Barbados and Grenada differ so much both

from them and from one another, that I was at first inclined to regard

them as representing two new species ; but a more careful examination

did not confirm this impression. There are, however, three distinct

species besides the type, to which the name Ant. Hagenii has been

given. The specimens sent to the Museums at Edinburgh and Copen-

hagen under this specific name do not belong to the genus Antedon at

all, but are varietal forms of Actinometra meridionalis A. Agass. sp.

;

and among the large number of individuals of Ant. Hagenii from the

Florida Straits I found a few examples of two entirely new Antedon

species. One of them is distinguished by having enormous lancet-like

processes on the lower joints of its oral pinnules ; while the other is a

very exceptional type, with no pinnules at all upon the second and third

brachials, though those of the other arm-joints are developed as usual.

This is a singular condition, which occurs but rarely among the Coma-

ttdce. The "Challenger" dredged a specimen near the Philippine

Islands which presents the same peculiarity, and another in which the

large pinnule on the second brachial is present as usual, but that on the

third brachial is undeveloped, though those of the fourth and succeeding

arm-joints are perfectly normal. Except in the remarkable type

Atelecrinus (Figs. 1, 2, 7), which has no pinnules at all upon the ten or

twelve lower arm-joints, these are the only Comatidce I have ever met

with in an examination of several hundred individuals that present any

departure from the ordinary pinnule arrangement.

At Station cccxi. of the "Blake" dredgiugs in 1880, on the Atlantic

coasts of the United States, a small ten-armed Antedon was found to be

very abundant. It was doubtfully referred by Mr. Agassiz* to Ant.

Sarsii, which species was obtained by Mr. Verrill, somewhat later in the

season, at several localities off the northern coasts of New England. t I

have carefully compared the " Blake " specimens with a Norwegian

example of Ant. Sarsii, which I owe to the kindness of Prof. G. 0. Sara,

and also with the two specimens obtained by II. M. S. "Porcupine" in

18G9, at two stations in the " cold area" of the North Atlantic.

All the specimens agree in their general characters, and must certainly

be united under one specific name; but they differ considerably among

themselves while corresponding fairly well with Midler's description of

* Bull. Mus. Corny.. Zool., Vol. VI. No. S, p. 150.

t Notice of the Remarkable Marine Banna ooonping the Outer Banks off the

Southern Coast of New England. American Journal of Science, Vol XX. p. 401.
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Ant. Sarsii. Both the American and the " Porcupine " specimens are

larger and more stoutly built than any Scandinavian ones that I have

ever seen. This is especially the case with the American specimens,

which have a considerable resemblance to some forms of Ant. Hagenii.

But the characters of the oral pinnules are entirely different in the two

species. Although the number of their component joints may be the

same, about 25, their dimensions are very different. In Ant. Sarsii the

lower joints of the oral pinnules are clear and glassy, and remarkably

long, their length being four or five times their width; while in Ant.

Hagenii the joints are more opaque, and also shorter and thicker, their

length rarely exceeding twice their width. Both species agree with

Ant. rosacea and Ant. celtica Barrett, sp., which is identical with Ant.

phalangmm Mull, sp., in the absence of any basal star in connection with

the rosette, such as is found in every other species of Antedon or Actino-

metra the calyx of which I have been able to dissect.*

I have pointed out above that four distinct types of Comatulce have

hitherto passed under the name Ant. Hagenii. In like manner the

specific designation meridionalis, given by Mr. Agassiz f to a ten-armed

Gomatula which has long been known from the coast of South Carolina,

has been applied to almost every specimen with ten arms and an eccen-

tric mouth, and even in two cases to forms with more than ten arms,

owing to some of the rays forking twice. All of these are true Actino-

metrce with combed oral pinnules,:}: and the name Antedon meridionalis

must therefore be exchanged for Actinometra meridionalis A. Agass. sp.

Among the many individuals sent to me under this specific name,

there are at least four distinct types. Mr. Pourtales§ seemed to think

that the species varied considerably with age, " older and larger speci-

mens looking so much more massive than the young, that they at first

sight appear like different species, although the usual specific char-

acters agree." But almost all the characters given by him in his specific

description
|| apply equally well to every ten-armed Actinometra which

has no syzygy in the radials or lowest brachials, including those of the

Eastern seas, such as Mailer's species Act. Cumingii and also Act.

echi/noptera (loc. 1), which are nevertheless perfectly distinct from Act.

meridionalis and from one another. Under these oircumstanoea the

* On the Qenus Actmirmetora Mull. Trana Linn. Soc, Sec. Series, Zoology, VoL
II. pp. '."i-100.

t Seaside Studies in Natural History, p. 121.

* Ac&imometm, loc. <it., pp. 'Ji>, 28.

| Lull. Mus. Comp. ZobL., VoL V. X,,. 9, p 21 L.

H Ibid.,VoL I. No. 11. ]>. 81
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specific name meridionalis must be restricted to the type from South

Carolina, on which it was originally conferred. The only example of

this type which has reached me is too imperfect for a satisfactory specific

diagnosis to be framed upon it. It is valuable, however, for having

two Peutacrinoids entangled in its cirrhi, to which I shall refer im-

mediately. I am inclined to agree with Mr. Pourtales in thinking that

the specimens from French Reef (18G (J) belong to the same type, and

also those obtained by the " Hassler " off Cape Frio. The latter cer-

tainly constitute a strongly marked variety (as indicated by him on his

labels), which differs from the French Reef specimens in the characters

of the cirrhi, and especially in the relative proportions of the lower

pinnules. I have dissected the calices of both, and find them to be so

very similar that the differences between them can hardly be regarded as

due to anything more than local variation. The radials of the French

Reef specimens are relatively higher and slightly more sloping than

those of the Cape Frio variety ; but were these calices fossil specimens

I should have much hesitation in referring them to different species.

There is another structural character that I shall mention later on as

common to certain examples from both localities. It is therefore of

some importance as tending to indicate their specific identity.

Liitkcn has given the MS. name Antedon brasiliensis to a ten-armed

Comahda which is abundant on the coast of Brazil. It was described

by Mr. Pourtales* as answering "to the description of the Comatula

carinata Lamk. (Leach, sp.) " from Mauritius, and as differing only in

some minor details from Zanzibar specimens of Ant. carinata. Rathbun

has spoken to the same effect,f and though I was at first inclined to

follow Liitken in separating the two types, further study has led me to

believe in their specific identity. By the kindness of Prof. Mobius, of

Kiel, I have been enabled to examine specimens of Ant. carinata from

Mauritius. This is the original locality of Mailer's type specimens,

which Prof. E. von Martens courteously permitted me to study in the

University Museum at Berlin. I have also seen specimens from Chili.

Madagascar, St. Helena, the Seychelles, the Red Sea, and Aden, and

find it impossible to separate them specifically. This conclusion is con-

firmed by the resemblance between the dissected calices of specimens

from Bahia and Zanzibar. They are so very similar that, if they were

fossils. I should unhesitatingly refer them to the Bame species. In tact.

the Bahia specimens vary considerably inter w, and there is less like-

* Bull. Mas. Comp. ZoBL, Vol. V. No. \\ p. -ji i.

t A List ni' the Brazilian Melanoderma. Trans. Connect. Acad., VoL V. p. 156.
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ness between two calices from this locality than between one of them

and a calyx from Zanzibar. Ant. carinata is described by Rathbun as

probably ranging along the Brazilian coast from Rio Janeiro to Per-

nambuco. It was not obtained by the " Blake " at all ; but it was found

in abundance by Captain Cole, of the " Investigator," in 278 fathoms,

off St. Lucia, so that it may fairly be considered as belonging to the

Caribbean fauna.

The two Comatulce which appear from their abundance to be espe-

cially characteristic of the neighborhood of the Caribbean Islands, ran-

ging from Santa Cruz to Grenada, are an Antedon and an Actinometra,

both of which had been obtained previously to the " Blake " Expedition of

1878-79. In the year 1870, M. Duchassaing brought from Guadeloupe

to the Paris Museum a fine specimen of Antedon, with thirty very spiny

arms. Prof. Perrier having kindly permitted me to examine this type

and to make a note of its characters, I readily recognized it in the

" Blake " collection, and propose to name it Ant. spinifera. It was ob-

tained by the "Blake " (1878-79) at ten stations, in depths of from 80|

to 297 fathoms. It was most abundant at No. 269, in 12-4 fathoms, off

St. Vincent, and was also dredged in 278 fathoms, off St. Lucia, by

the "Investigator." Its more striking distinctive characters are as

follows :
—

Antedon spinifera n. sp.

Cirrhi 12-20, long and slender, composed of 40-60 joints, the later ones of

which bear dorsal spines. The rays may fork four times, each subdivision

consisting of two joints not united by a syzygy. Usually, however, there are

not more than two axillaries, the distichal and the palmar, above the radials ;

and palmare are frequently only developed upon the inner pair of the four sec-

ondary arms, so that there are thirty arms in all (as in the Paris specimen),

viz. six on each ray, in the following order: 1, 2, 2, 1. Tolerably large sharp

spines are scattered irregularly over the calyx and arm-bases. The arm-jointa

are triangular in outline, alternating with one another from side to side; and

from near the base of each triangular surface there rises a strong curved spine,

which projects forwards and Blightly outwards. On the lower parts of the anus.

therefore, there is a double row of these spines alternating right and left of the

median dorsal line;bu1 Eaxther out, as the joints become more and mere corn-

el laterally, the two rows gradually coalesce into a single median one. the

-pines at the same time becoming less and less prominent. The disk hears a

fairly complete anambulacral plating, and there is a double row of plates along

each edge of the pinnule ambulacra, viz. side plates resting <>n the pinnule

joints and supporting the covering plates which overlap one another alternately

from opposite sides. The color varies from almost white through pale straw-
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color to a light yellowish brown. The diameter of the disk is 6 or 7 milli-

meters, and the spread of the arms about 20 centimeters.

The common Actinometra of the Caribbean Sea is a singularly protean

species, which was obtained at twenty-nine stations during the " Blake "

Expedition of 1878-79, and once in the previous season. The " Hassler "

dredged it off Barbados ; and it was found by the " Investigator " at the

station already mentioned off St. Lucia, and also on the Martinique and

Dominica cable. It ranges from 73 to 278, and possibly to 380 fathoms.

Not only is it everywhere very abundant, but it presents a most remark-

able series of minor variations on one fairly distinct type, to which I

must refer the two forms named Antedon alata and Ant. pulchella re-

spectively by the late Mr. Pourtales.* These two forms seemed to me
at first sight to represent entirely distinct species ; but I have felt

obliged to unite them both with one another, and with four others also

apparently distinct at first sight. In naming this type I prefer to use

the second of the two specific designations employed by Mr. Pourtales,

viz. pulchella ; for the other, alata, refers to a character which, though

very marked in some individuals, is barely traceable in others. Gener-

ally, the type is a true Actinometra, with eccentric mouth and combed

oral pinnules ; though Mr. Pourtales gave the name Antedon to both his

species, the two genera not being so distinctly differentiated at the

time he wrote as they are now. Most of the specimens have 20 arms,

or perhaps one or two less; some, however, have as few as 12-15,

and there is so little difference between them and a few ten-armed in-

dividuals occurring at the same localities that I do not think the latter

can be regarded as a separate species. A small Antedon which is toler-

ably abundant at five stations exhibits the same variability, and I have

met with a few similar cases in the " Challenger " collection. As a rule,

however, ten-armed Comatulce are sharply distinguished from those in

which the rays divide more than once. Act. pulchella is also interesting

as furnishing the third instance which I have met with of a variation

from the ordinary type of five rays.f One specimen, like one dredged

by the "Challenger," has six rays; while another "Challenger'' speci-

men has but four, though in other individuals of each species there is

the usual number of five rays. It is curious that this variation, which

is common in Rhizocrinus, should be so rare among the Comatuhv.

The special characters of this species are as follows :
—

* Bull. Mus. Comp. Zool., Vol. V. No. 9, pp. 215, 218.

t Proa R. S., 1879, p. 88S.
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Actinometra pulcheUa PocKTAiiis sp.

Cirrhi 15-20, of 15-18 joints ; the fourth or fifth is the longest, and the fol-

lowing ones gradually develop a blunt spine on the dorsal side. Two radiahi

only visible ; the axillary short, wide, and almost triangular. 10-20 anus,

most of the rays usually dividing twice, the first division (distichals) consisting

of two joints which are not united by syzygy. When the arms spring directly

from the radial axillary, the two lowest brachials are united by ligament, as in

most Comatulce, and the third is a syzygial or double joint. But in all the

arms which spring from a distichal axillary, the two lowest brachials are united

by syzygy to form a double joint ; and the true third brachial, which is also a

syzygial joint, as in all Comatulce, thus becomes the second arm-joint, as in Act.

Solaris.* The position of the next syzygy may be anywhere between the 12th

and 20th joints, after which there are usually intervals of three or four joints

between the successive syzygia. The lower arm joints are sharply wedge-

shaped, alternating from side to side, the later ones gradually becoming blunter.

In some specimens the dorsal surface of the arms is unusually smooth, the

joints not overlapping in the slightest degree ; but in others the lower parts of

the arms, about as far as the 25th joint, are exceedingly rough. The distal

edge of each joint is raised on the side next the pinnule into a high, somewhat

recurved plate, with more or less serrated edges. This is largest about the

15th joint and gradually decreases in prominence, the joints after the middle of

the arm being quite smooth, f The arms of most individuals, whether rough

or smooth, are bordered throughout their whole length by a lateral expansion of

the ventral perisome, which embraces the lowest joints of the pinnules.! The

first pinnules of the arms are rather long, with well-marked terminal combs.

The length gradually decreases till about the 10th brachial, and then begins to

increase, but there is no specially small pinnule. The terminal comb may

continue as far as the 10th brachial, or cease four or five joints sooner. The

pinnule joints may be almost smooth, or they may have strong projections to-

wards the dorsal side, even to far out on the arms.

* This peculiarity is a very marked one. In no case have I found a syzygy in

the first joint of any arm springing from a radial axillary. The ten-armed forms

thus belong to the type of Act. m . But individuals with 12, 13, 16,

anus are by no means care, and tarnish a complete transition to the large examples

with 20 arms to which the specific designation (pulcheUa) by Pourtales is strikingly

applicable.

t This character is especially distinct in the ./„/. alata of Pourtales from Bar-

and in several specimens, l»>th ten- and twenty-armed, from Station 2i

Vincent). In other individuals from this station, as in these named .////. pulcheUa

(Pourtales), the arms are perfectly smooth throughout their whole length.

\ This is the character which led Pourtales to give the specific name a

tain individuals dredged by the " Hassler" at Barbados, in which it is especially

marked. It occurs also, though less distinctly, in the original specimens of Aid.

pulchella. I find it to he a very variable < , even among the different arms of the

same individual, some of which arc webbed and others not.



MUSEUM OF COMPARATIVE ZOOLOGY. lfil

The mouth is radial, and the disk either hare or more or less covered with

irregular calcareous concretions. Its diameter, in large specimens, is 12 or 15

millimeters, and the spread of the arms is about 25 centimeters. The color (in

alcohol) varies greatly, — white, straw-color, and brown, either alone or more

or less mixed with a dirty lilac.

The results of my examination of the " Challenger " and " Blake "

collections, and of the numerous ComatuUv to which I had access in the

various European museums last autumn, entirely confirm and extend

the conclusions to which I had been previously led respecting the separa-

tion of Antedon and Actinometra as distinct generic types.* A glance

at the skeleton is sufficient to enable me to distinguish the genus ; and

it is even possible to determine the genus of a mere arm fragment, or

in fact of a single pinnule. For the problematical red spots (sacculi)

at the sides of the ambulacra which have puzzled all the workers on

Antedon are entirely absent in Actinometra. They are much more abun-

dant in some Antedon species than in others, but they are always to

be found by careful examination. They are also present in Ophiocrinux,

Promachocrinus, Pentacrinus, Rhizocrinus, Bathycrinus, and Atelecri/ws,

all of which are types with a subcentral mouth. But I have never yet

met with them in Actinometra, though some specimens of Ad. jndckella

seemed at first sight to be exceptions to this rule. Microscopic exam-

ination showed, however, that the appearances are due to irregular

aggregations of brown pigment at the sides of the ambulacra, which are

altogether different from the vesicular sacculi that are so puzzling in

Antedon and in the other genera mentioned above.

On the other hand, there are certain structures which are peculiar to

Actinometra, though far from being as universal in their occurrence as the

sacculi are in Antedon. I allude to the brown cellular bodies which I

have supposed to be sense-organs. I found them first in some specimens

of Act. polymorpha from the Philippines,! and have since detected them
in two of the "Challenger" species, also from the Eastern seas. They
are confined almost exclusively to the middle and later pinnules of the

ungrooved hinder arms, each one occupying the dorsal half of a pinnule

segment just beneath its calcareous axis. There are several individuals

in a very large collection of Act. mcridionalu obtained at French Beef in

1869, which exhibit this peculiarity in a very marked degree. It also

occurs in a few individuals of the Cape Frio variety vl' this species, and

* Actinometra. Trims. Linn. So.'.. See. Ser., Zool, Vol II. pp. 17-!

— Quart. Journ. Geol. Soc, Vol. XXXVI. pp. il-i:;. Proc R, s.. 1879, p. 394.

t Actinometra. Traus. Linn. Soc, Sec. Ser., Zool, Vol II. p. 10, PL 11. Kg. 6.
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is therefore of some importance as tending to indicate the specific

identity of the examples from these two localities. In most specimens

the spots are confined to the pinnules of the hinder arms, sometimes to

one or two arms only ; but in one case I found them on all the arms

except the two immediately adjoining the mouth. As a general rule, the

arms distinguished by their presence are of the ungrooved type, to which

I have already called attention.* In some specimens the dimorphism

of the arms is exceedingly marked, just as in Act. polyimorpha. The

anterior arms are long, slender, and composed of many joints bearing

similar long and slender pinnules ; while the hinder arms are shorter,

fewer-jointed, and much more fleshy, with stouter pinnules, in which the

genital glands are better developed than in the pinnules of the anterior

arms. These are grooved and tentaculiferous, while the hinder arms

have no ambulacral groove nor tentacles, and the pinnules are usually

spotted with the "sense-organs." These may occur in Act. meridionalis

as early as the 10th pinnule of the arm, while in Act. polymorpha I have

rarely found them lower than the 25th pinnule.

In Act. meridionalis, as in all species of which I have been able to

examine any considerable number of individuals, the presence of un-

grooved arms and of " sense-organs " is altogether inconstant and irreg-

ular. But though it is in this way merely a potential character, it is

one which is peculiar to Actinometra, and is therefore of some systematic

value. On the other hand, there is a similar potential character, which

so far as I have yet seen is peculiar to Antedon, though it appears to be

constant in Pentacrinus. This is the existence of a complete calcareous

plating at the sides of the ambulacra on the arms and pinnules. Many
of the Antedon species dredged by the " Challenger " in the Pacific re-

semble Pentacrinus in having a very complete anambulacral plating on

the disk ;f while there is a double row of plates along each side of the

ambulacra of the arms and pinnules, especially of the latter. The side

plates rest on the pinnule joints and support the covering plates, which

can lie raa'le to overlap one another from opposite sides so as to close in

the groove completely. X Several of the " Blake " Antedon*, including

Ant, epinifera, exhibit these peculiarities better than some PaUacrinua

species do. But I have never yet found them in any Actinomdra. There

are many species, such as Act. pulckella and Act. granulifera Point, bjx,

* A Trans. Linn. Boc, Bee Sep., Zool., VoL II. pp. 81-41, PI. II.

B-6. Popular Science Review, N.s., \ ..]. IV. pp. 196, l'. 1 '.'. PI. VI. Piga L -J.

t I'm,. |,\ s.. i^7i*.
i>i>. 888,

J Popular Science Review, N S., Vol. IV. pp. La'., 196, PI. VI. Figs. 10, 12.
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in which there is a considerable amount of anambulacral plating in the

anal area ; but it is usually rather of the nature of an aggregation of

tubercles than of a regular pavement of plates, and I have never met

with it so completely covering the disk and extending out on to the arm

bases and lower pinnules as it does in Antedon. The species in which I

have found it to reach its greatest development is a large one which is

common at Cape York, and is probably identical with Act. robusta

Liitken, MS. The plating supports the sides of the ambulacra on the

disk and occupies the intervals between them, the plates immediately

adjacent to the grooves being extensively pierced by the water-pores.

The plating ceases, however, just within the circumference of the disk,

so that the perisome of the arms and pinnules is perfectly bare, just as

in the common Antedon species which inhabit the North Atlantic.

This entire absence of side plates and covering plates on the arms and

pinnules of Actinometra, even in species which have a strongly plated

disk, is a very singular peculiarity, and one which I am quite unable to

explain.

The principal differences between Antedon and Actinometra are con-

veniently summarized in the subjoined table.

Antedon.

Disk with central or subcentral mouth
and five equal ambulacra.

Oral pinnules not specially distin-

guished.

All the arms equal in length, grooved,
and tentaculiferous.

Red spots (sacculi) always present at

sides of the ambulacra.

" Sense organs " wanting.

Pinnule ambulacra may be protected
by side plates and covering plates.

( Sirrhi many, sometimes very numerous,
and more or less covering the under sur-

face of the hemispherical, conical, or co-

lumnar centrodorsal.

Outer faces of radials relatively high,
with large muscle plates, and much in-

clined to the vertical axis of tin- calyx.

Actinometra.

Disk with eccentric mouth and a vari-

able number of unecpial ambulacra, at

least two of which enclose the anal area
in a horseshoe-shaped curve.

Oral pinnules have terminal combs.

Some of the hinder arms may be much
shorter than the rest, ungrooved, ami
non-tentaculiferous.

Sacculi wanting.

Brown spots (sense organs ?) may be
present on the dorsal side of the pinnule
segments, mostly in the ungrooved hinder
arms.

Pinnule ambulacra (when present) un-
protected by plates.

Cirrhi few in number, and aim.
tirely limited to the margin of the iis-

coidal centrodorsal.

Outer faces of radials relatively wide.

with small muscle plates, and nearly or

quite parallel to the vertical axis of the
.ah \.
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I have mentioned above that two Pentacrinoids were entangled in the

cirrhi of the type specimen of Act. meridionalis from Charleston. They

presumably belong to that species, and are therefore interesting as being

the first Actinometra Pentacrinoids that I have seen. The smaller one

is at about the stage represented at Fig. 1. B on Plate XXXIX. of Dr.

Carpenter's memoir on Ant. rosacea;* while Fig. 1. C on the same plate,

and Fig. V. on Tab. V. of Sars's " Crinoides Vivants," f correspond to the

condition of the larger specimen, which has seven arm-joints beyond the

radial axillaries. The oral plates of the former are plainly visible, but

in the latter it is difficult to make out the condition of the disk. The

radials, however, are broader and more closely united than in the cor-

responding stage of Ant. rosacea, and their superolateral angles are much

less truncated. The basals form a closed ring, and the centrodorsal is

scarcely larger than the stem-joints immediately below it. Five of

these are short and discoidal, and the next joint much elongated. In

both these respects the Charleston Pentacrinoids resemble Ant. Sara&i

rather than Ant. rosacea. As in both these species the lower arm-joints

do not bear pinnules at first, but, with the exception of the second

brachial, do not acquire them until a much later developmental stage.

Both in Ant. Sarsii and in Ant. rosacea the first pinnule appears on or

about the twelfth joint of the growing arm ; and it is not until some

time later, after several pinnules have been formed towards the end of the

arm, that any appear, even on the second brachial. In fact, the basal por-

tions of the arms of Ant. rosacea remain without pinnules until after the

development of ten cirrhi on the centrodorsal and its separation from the

stem. But in Ant. Sarsii, which retains its stem until twenty or thirty

cirrhi have appeared, all the lower arm-joints acquire pinnules before

the close of the Pentacrinoid stage. So far as can be judged at present,

this appears to be a somewhat exceptional condition ; for I have found

five other species besides Ant. rosacea in which the third and the follow-

ing arm-joints do not develop their pinnules until some time after the

loss of the stem. Thus a very young Act. meridionalis has a relatively

large well-combed pinnule on the second brachial, and another fairly

large one on the eighth brachial The intervening joints have small or

I
rly developed pinnules, that of the fifth brachial being either a mere

stump or absent altogether. In a young Antedon from Station 281 the

7th to the 9th arm-joints have no pinnules. A young example ofanother

species of the same genus (locality unknown) has a large pinnule on the

* Philosophical Transactions, el. VI., 1866.

t liemoires pour semi ii la < 'nnnniiwnrn dee < 'i inoides Vivants. < fcristiania, 1868.
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second brachial, and a small stump on the third. Neither the 4th nor

the 5th joint has a pinnule at all, but there are small ones on the 6th

and 7th joints, and a larger one on the 8th, which was probably the

first pinnule to appear at all.

I have sometimes found that the different arms of the same young

individual have reached different stages of development. Thus, in a

young Antedon from station 232, one arm has large pinnules on the 2d

and 16th joints, smaller ones on the 3d to the 6th, and mere stumps on

the rest of the intervening joints. On other arms, however, there are no

pinnules at all between the 4th and the 15th joints. Again, in a young

Ant. phalangium from the Mediterranean, some arms have no pinnules

at all between the 2d and 10th joints ; while in one arm there are

pinnules on 2, 4, 6, and 10, but none on 3, 5, 7, 8, or 9. This would

seem to show that, when the basal pinnules of this species do begin

to appear, the first-comers are those borne by the even-numbered joints

on the outer side of the arm.

Hence, whatever be the order of succession of these basal pinnules

inter se, there is good reason to believe that their late appearance as a

whole is a marked developmental character among the Comatuke. This

is a point of some importance, as will be seen immediately.

During the Gulf Stream Expedition of 1869, Mr. Pourtales dredged

two small ten-armed Comatuke in 450 fathoms, off Cojima, on the coast

of Cuba. They were described by him under the name of Antedon

cubensis ;* but the description given by him only applies to the larger

and more perfect specimen, which differs considerably from the smaller

and much mutilated one. Mr. Pourtales seems to have recognized that

the two were different, for in his description f of the Crinoids obtained

by the " Blake " Expedition of 1877-78, he wrote as follows :— "To this

species (i. e. Ant. cubensis) I refer provisionally two specimens very much
mutilated, having lost the cirrhi and the arms, differing somewhat from

my type specimen, but possibly the differences may be due to aire."

He then described a specimen dredged at Station 43, in 339 fathoms

(to which I shall refer directly), and added that a smaller, equally

mutilated one had been previously dredged by himself in 4f>0 fathoms,

near Havana (Fig. 7).

These two specimens arc quite different from the type of .! '. t

Not only are the first radials visible and the Becond but little shorter

than broad, as was mentioned by Mr. Pourtales, hut the first radials are

* Bull. Mus. Conip. Zool., Vol I. No. 11, p
t Ibid., Vol. V. No. 9, pp. 214, 215.



166 BULLETIN OF THE

separated from the centrodorsal by a complete circlet of basals, and

there are no pinnules upon any of the first six arm-joints, which are the

only ones preserved. An equally mutilated specimen was dredged by

the "Challenger" in 350 fathoms, near Pernambuco, and more perfect

ones were obtained off Nevis, St. Lucia, and Grenada during the cruise

of the " Blake " in 1878-79 (Stations 150, 151, 222, and 260, depths

291-375 fathoms). In most individuals the first pinnule is borne by

the 12th arm-joint (Figs. 1, 2), but in one arm of one individual it

occurs as early as the 10th joint. In no case, however, is there any

pinnule on the second brachial.

This type is one of singular interest. With the exception of the

doubtful genus Comaster* no recent Comatula yet known retains its

embryonic basals on the exterior of the calyx after the latter part of its

existence as a " Pentacrinoid "
; while there is no known Comatula, either

recent or fossil, in which the basal circlet is complete, as it is in some

Pentacrini,-\ and in the earlier stages of the Pentacrinoid larva.

As regards the characters of its calyx, therefore, this new Comatula

may be considered as a permanent larval form. The absence of piuuules

from the lower portions of the arms points to the same conclusion ; and

it is not a little singular to find these two larval characters (viz. a closed

basal circlet and pinnule-less arm-bases) persisting in recent Comatulce.

The combination seems to me sufficiently remarkable to justify the

establishment of a new genus, which I propose to call Atelecri)ius.\

The original specimen from Cuba (Fig. 7) is so different from those

obtained later (Figs. 1, 3), that it should, I think, be regarded as a dis-

tinct species, and may retain the name cubensis, originally conferred

upon it by Mr. Pourtales. The other species I propose to name bala-

noides, in allusion to the peculiar form of its centrodorsal (Figs. 1, 3),

which was well described as acorn-shaped by Mr. Pourtales. It may be

as much as 5 mm. long by 3\ mm. in diameter, and bears five double

rows of cirrhus-sockets, which are separated near its upper end by slight

interradial ridges and do not quite reach the dorsal pole. Each socket has

a horseshoe-shaped rim which is much more strongly marked in some

specimens than in others. The arch of the horseshoe is directed up-

wards, and the two cuds are frequently turned somewhat upwards and

outwards, so that the surface of the centrodorsal has a wry rough ap-

pearance. This is more marked, however, in Atdecrinus cubensis (Fig. 7).

* Journ.Linn. Boc. Zobl., Vol. XIII. pp. 4.". 1-456.

f Il.i.l., V.,1. XV. pp. -210, 21&-216.

J dreX7j5, incomplete.



MUSEUM OF COMPARATIVE ZOOLOGY. 167

In none of the specimens are the cirrhi preserved entire. They

are long and slender, consisting of 30+ joints, the lowest of which are

quite short; but from the fifth or sixth onwards they are very long

(2£ mm.) and tolerably equal (Fig. 1).

The extent of development of the basals varies with the size of the

individual, apparently diminishing with age as in ordinary ComatulcB.

In the smallest specimen they are wide but low pentagons, which fall

away very rapidly from their interradial apices to the points where they

meet one another beneath the radials. The middle of each basal rests

on the top of one of the interradial ridges at the upper end of the centro-

dorsal (Figs. 4, 5), just as the basals of Pentacrinus rest on the upper

ends of the interradial ridges of the stem. The pentagonal shape of the

basals is still traceable in the slightly older specimens which are the origi-

nals of Figs. 1 and 3 ; but in still older ones, just as in the Pentacri-

noid of Antedon rosacea, the amount of the first radials which is visible on

the exterior of the calyx, becomes relatively less and less, and the same

is the case with the basals. These are best described as triangular, with

their lower angles extended so as just to meet those of their fellows and

separate the radials from the centrodorsal by what is practically little

more than a line, only visible at all under specially favorable conditions

of light. In fact, I believe that even this is absent in parts of some of

the specimens, the radials coming into partial contact with the centro-

dorsal just as in Pent, asteria.

The acorn-shaped centrodorsal of Atelecrinus balanoides is nearly as

deep as it is high. The opening of its cavity has a narrow pentagonal

rim, from the interradial angles of which strong ridges descend the

sloping walls, diminishing in size as they approach the apex, where they

die away without meeting one another (Fig. 5). The large openings of

the cirrhus sockets are visible between them. Owing to the manner in

which they project inwards, the centrodorsal cavity has a five-lobed

shape, the re-entering angles between the broad but short lobes corre-

sponding to the interradial ridges. The large upper ends of these ridges

are somewhat hollowed, as arc the lower surfaces of the basal plates

which rest upon them (Fig. 4). When seen edgeways each of those

plates has the form of a short triangular prism, with a flattened plate-

like extension on each side (Figs. 6 a, 6 b). They are in oomplete oon-

tact laterally, so as to form an unbroken ring around the central opening

of the calyx, which is not quite so large as is shown in Fig. 1 ; for it is

encroached upon by excessively delicate processes that project inwards

from near the lateral margin of eaeli basal. Owing to their extreme
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fragility,— the " rosette " of a small Antedon being massive in com-
parison, — I found it impossible to preserve them intact ; but their

position is indicated in Fig. 6 b.

There is nothing specially remarkable about the radials and the lowest

arm-joints of Atelecrinus, but the arm-joints generally are somewhat
peculiar in their characters. They are rather longer than in most
Comatula, and have shallower bodies, while the muscle plates which rise

from about the middle of each joint are unusually thin. There is, in

consequence, a series of large gaps between the muscle plates of succes-

sive joints, which are occupied by correspondingly large muscular bun-

dles (Figs. 1, 2, 7). These are not concealed from view by superficial

perisome as they are in ordinary Comatulce ; but the food-groove lies

close down upon and between the muscles, all the structures connected

with it being very much reduced and contracted together, as I have

sometimes found to be the case in Ant. rosacea. At the sides of the

groove are a few scattered " sacculi " (Fig. 2). The pinnules which are

borne by the twelfth and following joints are comparatively short and

styliform, and are composed of ten or twelve elongated joints. Their

ambulacra are more spotted with " sacculi " than those of the arms, and

are fringed with tentacles, of which I have as yet found no traces on the

arms.

The following are the chief points of difference between Atelecrinus

cubensis and A. balanoides. In the former species (Fig. 7) the base of

the centrodorsal is much wider relatively to its height than in the latter

(Figs. 1,3); the ciiThus sockets are more closely packed, and the points

of their horseshoe-shaped rims more prominent ; while the five processes

at the ventral rim which support the basals are more strongly marked

than in any specimen, large or small, of Atelecrinus balanoides. In cor-

respondence with this feature, the shape of the basals is very different

in the two species. In the little A. cubensu they form a kind of belt of

tolerably uniform height with its interradial angles somewhat produced.

which everywhere separates the first radials from the centrodorsal. The

second radials arc squarer, and the axillaries project rather more into

them than is the case in A., balanoidea ; while the first brachials are

relatively shorter, the second longer and projecting more into the first,

and the three following joints also relatively Longer than in the 1

species.

Taking all these facts into consideration, I think it very probable that

we are dealing with two distinct species. Although Pourtalea'fl original

specimen (.1. cubensis) is very considerably smaller than those obtained
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more recently, its centre-dorsal bears quite as many cirrhus sockets

as theirs do, or even more. This rather indicates that it is not merely

a premature form, as one might be inclined to regard it, owing to the

relatively greater length of its arm-joints.

The peculiarities of Antedon columnaris are almost sufficiently obvious

in Fig. 8. I can find no traces on its columnar centrodorsal of any

sutures which would indicate its composition out of two or more anchy-

losed joints. In fact the alternating arrangement of its cirrhus sockets

indicates the improbability of such an anchylosis. They are disposed in

five double rows separated by interradial ridges, at the tops of which

minute basals are visible, just as in Peatacrinus asteria. The lower end

of the column is somewhat concave, but appears to be completely closed

and devoid of any central perforation. The loose arms obtained with

the calyx are rather large and massive, and resemble those of Atdeerinut

in having the ambulacrum close down upon the top of the large muscu-

lar bundles.

In conclusion I may mention that many of the Comatulce I have ex-

amined were the hosts of Myzoslomidce. The Gulf Stream dredgiugs of

1867-69 yielded these curious parasites at five stations. They were

also obtained on the Yucatan Bank, and at two other localities during the

"Blake" expedition of 1877-78, and at fourteen stations between Mont-

serrat and Grenada in 1878-79. Twenty specimens were dredged at

No. 269 (off St. Vincent), where Comatulce were very abundant. Captain

Cole's haul off St. Lucia also yielded one specimen, and I found another

on the Actinometra sent to the Copenhagen Museum as Antedon IIa>j< nil.

The Actinometra brought from Yeddo by Prof. E. S. Morse also furnished

an example. All the Myzostomidce have been sent, together with those

from the "Challenger" dredgings, to my friend, Prof. L. Graff, of Aschaf-

fenburg, who has added so much to our knowledge of the European

species.

Published October 1, 1881.



EXPLANATION OF THE PLATE.

Figs. 1-6. Atelecrinus balanoides nov. gen. & sp.

Fig. 1. The best specimen obtained (No. 151, off Nevis). The first pinnule visible

is on the 13th brachial, that borne by the 12th brachial being on the

opposite side of the arm, and therefore out of sight. X 4.

Fig. 2. Portion of an arm between the 10th and 18th joints, showing the absence of

pinnules as far as the 11th joint (inclusive). X 4.

Fig. 3. Side view of the calyx of another specimen. X 8.

Fig. 4. Radials and basals from beneatb. The minute processes at the central ends

of the basals are omitted. X 10.

Fig. 5. The centrodorsal from above. X 10.

Fig. 6. A single basal (without its central processes), a. From the outer side.

b. From above. X 14.

Fig. 7. Atelecrinus cubensis. Pourt. sp. A single specimen dredged by Mr. Pour-

tales, in 1869, off Cojima, near Havana, in 450 fathoms. X 8.

Fig. 8. Antedon columnaris n. sp. No. 222, off St. Lucia. X 4.
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No. 5.— Observations on the Species of the Genus Partula Fer.,

with a Bibliographical Catalogue of all the Species. By Wil-

liam Dell Hartman, M. D.

The genus Partula, proposed by Baron Fe^russac, in 1819, at the

present time embraces numerous species, encumbered by synonyms and

manuscript names. This catalogue has been prepared with a view to

indicate the former, as well as to eliminate and define the status of the

latter, hoping in the future to be enabled to indicate a full and correct

synonymical catalogue of the genus, together with a new arrangement

of the species. Prior to his decease, the late "William Harper Pease was

engaged in the preparation of a monograph of the genus Partula, in

which he designed describing and figuring all his new species. In an-

ticipation of this work, he freely distributed his manuscript and pub-

lished species amongst institutions and private collections. Since that

time the names of many of the former have been incorporated into

printed catalogues, thereby creating confusion in synonymy, and hence

it was deemed proper to notice all such in these pages. The large col-

lection of Mr. Pease having, by purchase, passed into the possession of

the Museum of Comparative Zoology, Cambridge, through the favor of

Professor Agassiz of that institution I have been enabled to trace his

published and manuscript species with a considerable degree of accuracy.

I have also been favored by Andrew Garrett, Esq., of Huaheine, (who

collected for Mr. Pease, and was familiar with all his species,) with all

the species and varieties of Mr. Pease from the islands the maps of

which accompany this paper. In the year 1804, the Rev. P. P. Cap
pentcr published in the proceedings of the Zoological Society a catalogue

of Partulee with synonyms, chiefly those of Mr. Pease, which contains

numerous incorrect determinations. Mr. Gloyne has also published a

partial list of Partake in the Quarterly Journal of Conchology, which

contains several synonymical inaccuracies. In the proceedings of the

Zoological Society for 1871, the late William H. Pease published a cata-

logue of the Polynesian Partulee, numbering over sixty species. In this

list he has omitted twenty-seven species, which embraced all his manu-
script, together with a few of his published species. These omissions, it

VOL. IX. — NO. 5.
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is to be supposed, he regarded at that time as obsolete, or synonyms of

known species.

Dr. Pfeiffer, in Vol. VIII. of his Monographia Heliceorum Viventium,

has enumerated one hundred and four species, but marks thirteen species

of Mr. Pease as unknown to him. This is surprising, as the species of

Mr. Pease, both manuscript and published, were freely distributed over

Germany long before this publication, through the Museum Godeffroy

and private channels. The institution named has published a partial

list of Partulse, embracing some of the manuscript species of Mr. Pease.

Dr. Piitel in his catalogue has also enumerated about thirty-six species

of Partula. Mr. Pease designated about eighty species and varieties of

Partula by descriptions, figures, and manuscript names, many of which,

however, are synonyms of known species.

The stations of Partula, as published by Mr. Pease and Dr. Pfeiffer,

in many instances are incorrect or entirely omitted. These omissions

and inaccuracies are ofteu very embarrassing, but in some instances

they are attributable to the shells having been collected by missionaries,

mariners, and others, who carried them from one island to another until

their identity of station was lost or forgotten ; and in this manner species

belonging to Tahiti or the Marquesas have been erroneously accredited

to the Sandwich or other islands. In the present catalogue, Mr. Garrett

vouches for the coirectness of all the stations to which his name is

attached.

So far as known, the genus is confined to the Pacific Islands. They

have never been found at the Sandwich group, or New Caledonia ; its

western limit is New Guinea, and they are not found in New Zealand

or Australia. North of the equator, they are found at the Pelew

Islands, and as far north as Guam in the Ladrone Islands. The New

Hebrides and Solomon's Island have afforded a few species almost un-

known to collections in this country. The metropolis of the genus is

situated in the Polynesian Islands, but few species being found in the

islands of other groups. Of these the island of Raiatea, having a length

of fourteen miles and a breadth of three to four miles, is principal :

about thirty species and varieties are accredited to this island alone,

"The different species are confined to small areas, or restricted to single

valleys, each of wbioh has its specific oentre, and the range of many
species is quite circumscribed. "When a species has migrated to an ad-

joining valley, it has retained all the specific characters belonging to its

ancestors al the oentre of distribution. Certain species and varieties

are confined to separate valleya P. Hebe Pse, will be found in out
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valley, while P. globosa Pse. Mss.= Hebe var. will be found in a remote

valley. P. hyalina Brod. and P. faba Mart, range through all parts of

the islands where they occur. The island of Bora-bora, eighteen or

twenty miles northwest from Raiatea, should, from its size as compared

with other islands, produce five or six species. On the contrary, it pro-

duces but a solitary species, P. lutea Less., which is remarkably uniform

in its specific character, and widely distributed over the island. P. hya-

lina Brod. has the widest range of any other species inhabiting the Poly-

nesian Islands ; it has spread over Tahiti, and is abundant at the Austral

group, over three hundred miles south of the former island. It is also

found at Mangaia, one of Cook's Islands, five hundred miles southwest of

Tahiti. The Polynesian group, in which the greatest number of species

occurs, comprises eight islands, six of which are inhabited by more than

half of the known species of the genus. The distance of these islands

from each other is from ten to ninety miles. The former distance is

between Tahiti and Moorea, and the latter separates Moorea from Hua-

heine. Tahaa and Huaheine are only three or four miles apart, but

are enclosed in the same encircling reef, and may be regarded as one

island separated into two by more or less shallow water. Tahaa is in-

habited by two or three species comprising two or three distinct types,

which are also represented on Raiatea, but not elsewhere. Bora-bora is

ten miles from Tahaa, and, as before mentioned, possesses but a Bingle

species. Notwithstanding the short distance between the several islands,

and the constant intercourse of the inhabitants for hundreds of years,

not a single instance has come to my knowledge of a species bavin-

been introduced from one island to another." *

Hybrids are common amongst some species, and rare with others.

They even occur between arboreal and ground species. As to the

amount of fertility existing amongst hybrids, we possess no certain

data, but to these intermediate forms is to be ascribed the embarrass-

ment which so often besets the conchologist in the determination of

species. As was to be expected, the hybrids in my oollection are

chiefly the result of the union of proximate species. I possess three which

partake of the mingled characters of P. orassilabris Pse. and P. bella

Pse. Mss. = Hebe var. ; one between P. affinia Pse. and P. rubea-

cens Etve. = Otaheitana var. \ two between P. radiata Pse. Mss. and

P. faba Mart.; several between I'. virginea Pse, Mss. and P. amanda

Garr. Mss. = faba var.
; three between P. virginea Pse. and P. dubia

Chirr. Mss.; two between P. virginea Pae. Bdss. and P. dentiiera IV.,

• Garrett in litt.
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several between P. Garrettii Pse. and P. Thalia Garr. Mas. ; two between

P. faba Mart, and some unknown species ; besides a few others which I

cannot locate.

Like many other Terrestrial Mollusks, Partulse are known as Vivipa-

rous Hermaphrodites, and on this account they may differ from bisexual

animals, in producing hybrids more or less fertile ; and we may hazard

the conjecture that some varieties of Partula originally may have re-

sulted from fertile hybrids, being the first step in the formation of a

race, afterwards intensified and rendered permanent by confinement to

the food and climatic influences of one station, and to having been

bred in and in, in such positions, for a long period. With respect to the

mutation of species of Mollusca caused by food and station alone, we

have a striking instance in the Achatinellas of the Sandwich Islands, a

genus in many respects analogous to Partula. It often happens that

" the gravid females are washed by heavy rains from a favored position

to drier levels, where after a few generations the progeny become depau-

perated, and so stunted in size as to be mistaken for distinct species."

The distribution of the different species of Partula throughout the Pa-

cific islands in some instances is not correctly ascertained ; and before

we can pronounce with certainty on the stations occupied by some

species, we must await a more thorough exploration of these islands,

the conchology of which has not been accurately observed.

Andrew Garrett, Esq., of Huaheiue, who has resided and collected for

many years in the Polynesian Islands, contends " that, as the different

varieties of Partula are found in.limited areas, all those exhibiting slight

but constant differences should in most cases be acknowledged as dis-

tinct species." To this end he has kindly prepared the accompanying

maps to illustrate their distribution. The names underlined on the

maps indicate their metropolis or specific centre. A double line marks

the locality of a ground species. Partulce, like Trochomoi-jJia, Namna,
Helicina, S'nccinea, and some other Terrestrial Mollusks in tropical coun-

tries, are divided into Arboreal and Terrestrial species. The former

being Pound during the dry season gummed to the leaves and bark of

trees, while the latter are found at all times under decayed wood and

leaves. " The character of the animals affords but little aid in the de-

termination of species. In those of P. arguta Pse., P. turgids Pse.,

P. annectens Pse., and P. gracilis Pse, the eiudation of mucus ia much
more viscid and tenacious than in other Bpecies. The ocular tentacles in

these are longer ami more slender, and the oolora of the soft part- as

seen through the pellucid shells are more variegated, than in the solid
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species The animals of the arboreal species are lighter-colored than

the terrestrial. The color of the animals in all the solid species varies

from a pale cinereous, through all the intermediate shades of black, to

dusky slate, while the thin-shelled species before mentioned are more or

less of a luteous color." * The shells of many species of Partula vary-

in size, weight, and coloration. When numbers of these apparent vari-

eties are compared, aided by a microscopic examination of the surface of

the shell, their specific identity is obvious. Some Partulse may readily

be mistaken for small Bulimi, especially that division of the genus in

which the pillar tooth is absent, and the lip not broadly reflected, and

concave, as in P. rosea Brod. In other species the lip is widely re-

flected, thick, and flat, often with a large pillar tooth within, which

gives the aperture an auricular appearance, as seen in P. auriculata

Brod., constituting two natural divisions of the genus, the Auriform and

Buliminoid, which are divisible into sub-groups.

Partula) differ from Bulimi in having the columella broadly reflected

and compressed at base, leaving an umbilicus of variable size, whilst a

few are imperforate, or narrowly umbilicate, and many species constantly

exhibit a small tubercle on the columella. The spiral striae of the sur-

face together with the embryonic fovea of the apex of the shell are found

in all the species. Some species are constant in form and color, and also

in the presence or absence in the adult of a denticle on the columella

and a pillar tooth, whilst other species are more variable, especially as

regards the latter feature. In P. spadicea Eve., only one specimen in

fifty has a pillar tooth, while in others the tooth is not absent in several

hundred specimens. The same variation is observable in sinistral Par-

tulte. P. Moorcana nobis is both sinistral and dentate in fifteen hundred

examples. P. Otaheitana Brug. and varieties exhibit a majority of re-

versed examples, while P. vexillum Pse. has one in fifty and P. atiinis

Pse. only shows one in several hundred.!

In sinistral examples, the whorls are either excessively drawn out, as

in P. bulimoides Loss., P. rubescens Rve., and P. perversa Pse. Mss. =
Otaheitana Brug.; or they are closely rolled together, as in P. crassa Paa

Mss. and P. brevicula Pse. Mss. = P. Otaheitana vara.

In the auriform division of the genus the lip of the immature shell

is at first concave, the outer margin in the early stages partaking of the

color of the epidermis. This concavity and coloration disappears as the

* Garrett in litt.

t 1 possess a sinistra] example of Patula Cooperi "\Y. G, Binn., from Colorado, se-

lected from bushels of dextral specimens.
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nacreous deposit increases with age, the thick flat labium and elevated

pillar tooth always indicating maturity.

The mature reflected lip of Partula always exhibits numerous inter-

rupted microscopic lines, running in the direction of the peritreme. In

all thin-shelled species the surface is more thickly crowded by the

waved spiral striae, common to all the species, than in the heavy and

thick-shelled varieties : in the latter, they are not so conspicuous, partly

owing to the decussation of the more coarse oblique lines of growth.

The shells of the same species of Partula often vary in color. Al-

binism is often present ; but the species vary through all the shades of

dark bay to pale or reddish chestnut, greenish yellow, rufous, hyaline,

and white.

The colors, which are deposited by glands on the margin of the man-

tle, are not found in the embryo, but after extrusion and exposure to

light and heat the colors appear; and owing to the latter influences,

the arboreal species are more beautifully marked than the terrestrial.

The colors of the shell are ai-ranged in streaks, rays, or bands, the

latter varying in number and width, while the former follow the direc-

tion of the whorls, becoming wider as the shell increases. Like Acha-

tinella, some species possess a white sutural line beneath the whorls

of the spire, and the uniform dark purple or rose tint of the apical

whorl is a marked feature in the coloration of many species. In the

embryonic shell the fine spiral striae of the epidermis at the apex (when

viewed by a glass) are seen to consist of spiral rows of fovea?, or separate

depressions in the epidermis, which occupy the first one and a half or

two whorls (the usual number they possess when extruded from the

oviduct). After birth the fovea? are discontinued ; but we see in their

stead the fine spiral waved stria? common to all the species, the em-

bryonic fovea? always remaining at the apex of the shell, constituting a

generic feature common to all Partula? with which I am acquainted. In

Partula, as in some species of Helix, Bulimus, Achat inella, and many vivip-

arous fresh-water genera, as Palndina and Lanistes, we meet with what

are termed sinistral or reversed individuals. We can only conjecture as to

the cause of this departure from the more usual conformation ; but it may

be owing to a reversal of the vital forces acting during the segmentation

of the yolk of the egg in the early stages of the formation of the embryo.

The eggs of the common garden slug (which are almost transparent, and

afford good material for observation) a short time alter deposition exhibit

the germinal vesicle (which lies in the midst of the yolk) rising to the

upper part, where a, distinct rotation may he seen ; after which it under-
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goes segmentation, and the germ appears. The rotary motion, which

is probably due to ciliary or vital action, consists of two or three turns

in one direction and the same number in a reversed one ; and in this

reversed vital action during segmentation of the yolk of the egg may

lie the secret of sinistral or reversed shells. Several years ago I

received from Mr. Garrett a number of species of Partula in alco-

hol. These I presented to William G. Binney, Esq., of Burlington,

New Jersey, well known to scientists for his work on the anatomy

and lingual dentition of Terrestrial Mollusks ; and his observations

on Partula are reported in the Proceedings of the Academy of Natu-

ral Sciences, Philadelphia, for April, 1873, which may be epitomized in

this place as follows :
" In the examination of the animals of twenty-

three species of Partula he not only found the external characters

to agree generically, but the peculiarity of the lingual dentition was

constantly exhibited. Nothing remarkable was observed in the ner-

vous, respiratory, or alimentary systems." " The jaw differs in the

different species in the more or less attenuation of the ends, and also in

the number of plates of which it is composed. The lingual membrane

is broad, and the denticles vary in size and number in the different spe-

cies, as in other Terrestrial Geophila. Excepting that some of the mem-

branes had narrower teeth than others, he found no difference in them.

The Genitalia differed somewhat in the different species, illustrations of

which accompany the paper. Fe>ussac's observations concerning their

viviparous character were confirmed, but he had overlooked the fact

that the animal possessed the two inferior tentacles."

Through the kindness of Professor Dall I have received some Partulee

in alcohol from the Smithsonian Institution, some of which I have sub-

mitted to a microscopical examination of the jaw and lingual dentition.

I find the number of plates in the jaw on each side of the median

line varies in the same species, as well as in the different species, agree-

ing in this respect with other terrestrial Geophila. For example, in

P. subangulata Pse. Mss. = P. faba Mart, van, the formula was fg

,

lt> f#> t§> £$> II- In P- obesa Pse. Mss.= P. auriculata Brod. var.,

the formula was §£, |J, §£, §f, §§, §£, Jf. Of P. vexillum Pse.,

P. Ganymedes Pse., and P. inflata Rve., I possess but one specimen

each. In P. vexillum the formula was gg ; in P. Ganymedes, $$ : and

in P. inflata, §^. The form of the teeth and dental formula in P. Ganv-

medes and P. inflata are similar, the only difference being in the number

of rows on each membrane. The shape of all the jaws agreed with the

figure of Mr. Binney. Whether the number of plates in the jaw or the

vol. ix. — no. 5. 12'
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number of denticles on the lingual membrane depends on the age of the

individual, I am not prepared to affirm. The shells, however, from which

my examples were taken were all mature, which is always indicated by

the thick, flat, and fully expanded lip. In the examination of the lin-

gual membranes, not only of Partula, but of all other Gasteropods, it is

noticeable that the denticles of the anterior extremity of the lingual

membrane are always more stout and prominent, gradually diminishing

in size towards the posterior part, where for several rows the denticles

become almost obsolete, presenting at last a mere rudimentary appear-

ance. In preparing a lingual membrane for a slide it may be observed

that the denticles at the anterior extremity always separate more read-

ily from the membrane. This, taken in connection with their gradual

diminution in size, has suggested the query in my mind whether the

wear and loss of the anterior denticles were supplied by a constant

renewal of those from behind. From the continued presence of rudi-

mentary denticles in varying stages of growth on the posterior part of

the lingual membrane of all Gasteropodous Mollushs, whether terrestrial,

fluviatile, or marine, which I have examined, it would seem probable

that the mode of growth is such as I have indicated.

To Andrew Garrett, Esq., of Huaheine, who for many years has col-

lected in the various islands of the Pacific, I am under many obliga-

tions for specimens and information in reference to the stations and

distribution of Partulae, together with other facts of his personal ob-

servation embodied in this paper. To the Conchological Department of

the Museum of Comparative Zoology, so ably represented by Prof.

Charles E. Hamlin, I am indebted for the opportunity of examining the

collection of Partulee belonging to the late William Harper Pease, and

also for his kindness in selecting a suite from the duplicates in the

Museum. To the personal friendship of Professor Baird, seconded by his

efficient assistant, Professor Dall, I owe many thanks for the opportu-

nity afforded me of examining the collection of Partulffi contained in the

Smithsonian Institution. To Edgar A. Smith, F. Z. S., Assistant Con-

chologist in the British Museum, I am under obligations for his kindness

in comparing my specimens with types in the Museum, and for valuable

information pertaining to the same.

For specimens I :tm indebted to many friends, among whom I may

mention A. D. Brown, Esq., of Princeton, New Jersey
; Robert Damon,

Esq., of Weymouth, England ; Mr. Robert F. Geale, formerly with Hugh

Cuming; G. B. Sowerby, Jr., Esq., of London; and I>r. Schmcltz, of

the Museum Qodeflroy, Hamburg.
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To Mr. Geo. W. Tryon, Jr., Curator of the Conchological Department

of the Academy of Natural Sciences, Philadelphia, I am especially

obliged for his uniform courtesy in- aiding me in the examination of

books and specimens belonging to the Academy.

GENUS PARTULA FERUSSAC. 1819.

Helix Miill. — Otis Humph. — Auris Chem. — Bulimus Brug. — Volute Dill. —
Partulus Beck. — Partula Pfr., W. H. Pease, 0. Semper, W. G. Binney.

[All species marked with a dagger are embraced in my collection —Species are printed in

Small Capitals ; synonyms, in Italics.]

P. abbreviata Mouss., J. C, xvii. p. 339, pi. 15, f. 7, 1869. Island Tutuila,

Graffe.

f P. abbreviata Pse. Mss. (non Mouss.), Mus. Godeff. Cat., v. p. 91, 1874.

Island Raiatea, Garr. = P. Thalia.

f P. actor Albers, (Partulus) Helicien, p. 87, 1850. Belcher Island.

P. adusta Garr. Mss. in litt. Tahiti, Garr.

f P. affinis Pse., A. J. C, iii. p. 224, 1867, Tahiti, Garr.= lignaria. This shell

is variable in size and color; it is often confounded with small dextral examples

of P. Otaheitana; some are more elongate than others, while a few are almost

globose. In the Pease collection, a few of the latter were labelled by him

P. bacca, Pse. Mss. The pillar tooth is often absent, and the shell is usually smaller

in size than depauperated examples of P. Otaheitana, of a dark bay or rufous

color, often with darker oblique stria?, and occasionally with a dark-brown band

at the periphery. The surface is always smooth, looking as though it had been

oiled. All specimens of P. rufa from correspondents = P. affinis ; the former is

said to occur in the Caroline Islands.

f P. alabastrina Pfr. (Bulimus), P. Z. S., p. 39, 1S56. Fiji Islands, Geale.

Solomon's Island, Cox.

f P. altemata Pse. Mss., Moorea, Garr.= P. suturalis Pfr.

f P. amabilis Pfr. (Bulimus), P. Z. S., p. 38, 1850. Tutuila and Anaa Islands,

Tahiti, Garr.= P. Otaheitana var.

P. amanda Garr. Mss., Tahaa, Garr.= P. faba var.

f P. annectens Pse. (Bui.), P. Z. S., p. 671, 1S64. Huaheine, Garr.

f P. approximata Pse., Mus. Godeff. Cat., v. p. 207, 1874. Kaiatoa, Garr.

f P. arguta Pse. (Bui.), P. Z. S., p. 670, 1864. Huaheine, Garr.

f P. assimilis Pse., A. J. C, p. 230, pi. 15, f. 28, 29, 1S67. Raratonga, Garr.

This shell may prove to be a local variety of P. varia.

t P. attenuata Pse , P. Z. S., p. 672, 1864. Raiatea, Tahiti, Garr.

P. Australis Brug. (Bui.), Eucyc. Moth., i. No. 83, 1792. =P. faba.
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f P. aurictjlata Brod., P. Z. EL, p. 33, 1832 ; also Conch. Icon. Mon. Part.,

pi. 2, f. 11*, 11", 1849. Tahiti, Garr.

P. bella Pse. Mas., Patel Cat., p. 104, 1873. Raiatea, Garr =P. Hebe var.

This shell has been widely distributed as P. bella Pse. Mss. The true P. bella

Pse. is claimed for the next species.

f P. bella Pse. Mss. In Coll. A. N. S.Phila. ex auctore= P. Amanda Garr.

Mss.= P. faba var., Raiatea. This shell was deposited in the A. N. S. by Mr.

Pease, long anterior to the date of Patel' s Catalogue.

f P. biangulata Pse. Mss., Coll. Pse. = P. faba var.

f P. bicolor Garr. Mss. in litt. Huaheine, Garr. = P. varia var.

f P. bicolor Pse., P. Z. S., p. 473, 1871 ; also A. J. C, vii. p. 26, pi. 9, f. 4,

1872. Guam.

f P. bilineata Pse., A. J. C, S. p. 201 ; id., iii. p. 81, pi. 1, f. 10, 1866-1867.

Tahaa, Garr.

f P. Brazieri Pse., A. J. C, vii. p. 27, pi. 9, f. 5, 1872. Island Tutuila, Bra-

zier ; specimens in A. N. S. Phila. ex auctore= P. Turner!

f P. brumalis Rve., Conch. Icon. Mon. Part., species 2, pi. 1, f. 2, 1849.

Ponape ;= P. Guamensis.

f P. brevicula Pse. Mss., Coll. Pse. = a short sinistral P. Otaheitana, Tahiti.

f P. brunnea Pse. Mss., Coll. Pse.= a dark elongated variety of P. faba.

f P. bulimoides Less., Voy. Coq., p. 326, 1829. I have no hesitation in pro-

nouncing upolensis, canalis, semi-lineata, and conica varieties of this species.

f P. Caledonica Pfr. (Bui.), P. Z. S., p. 387, 1861. New Hebrides. =Pfeif-

feri = P. Macgillivrayi. So far as I have been able to secure specimens of these

species, it would seem that the two former are slender or depauperated varieties

of the latter.

f P. calistoma Smeltz, Mus. Godeff. Cat., v. p. 507, 1874= callifera.

f P. Calypso O. Semper, J. C, xiii. p. 417, pi. 12, f. 5, 1863. Pelelilu. Tin?

shell, together with P. Thetis and P. Leucothoe, are all from one island ; the

figures are all of one type, differing only in size and coloration.

f P. canalis Mouss., J. C, xiii. p. 132, 1869. Tulare, Upolu, Garr. = Buli-

moides, yellow sinistral variety.

f P. callifera Pfr., P. Z. S., p. 333, 1856. Raiatea, Garr.

P. Cepolensis Mouss. Mss., Patel, Cat., p. 83 = Upolensis.

f P. Carterensis Quoy et Gaim, (Helix), Voy. Astro., ii. p. 117, pi. 9, f. 10,

11, 1830. Specimens of P. spadicea are sometimes confounded with this species.

P. Carterensis is more solid and slender, the spiral stria; are almost obsolete,

and more widely separated than P. spadicea anil varieties. In the former, the

denticle on the columella is absent, while in the latter it is always present.

f P. castanea Garr. Mss. in litt. Faaloa valley, N. E. coast of Raiatea, Garr.=
P. terrestris.

f P. citrina Pse., A. J. C, ii. p. 195, 1866. Raiatea, Garr.= P. faba var.

f P. crNEREA Albcrs, Moll. Blat., p. 98, 1857. Solomon's Island, Dr. Cox.

The spiral stria1
, in this shell are more regular, less waved and crowded than in

P. spadicea and varieties, some examples of which it resembles.
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f P. clara Pse., P. Z. S., p. 671, 1864. Tahiti, Garr. In the Smithsonian

collection this species is regarded as = P. hyalina ; it is doubtless a good species.

Mr. Garrett informs me that it seems to be rapidly disappearing from the island

of Tahiti.

f P. cognata Pse. Mss., Mus. Godeff. Cat., v. p. 92, 1874. Huaheine, Garr. =
P. rosea var.

f P. compacta Pse., A. J. C., ii. p. 200 ; Id. iii. p. 81, pi. 1, f. 9, 1866-67-

Raiatea, Garr. This shell possesses the keyhole aperture of P. auriculata ; it is a

good species.

f P. compeessa Pfr. Mss. (Bui.), Mus. Cuming, Conch. Icon. Mon. Part., spe-

cies 20, pi. 4, f. 20, 1850, Fiji Islands, coll. Taylor. This shell is very rare in

collections.

f P. concinna Pse., A. J. C, vii. p. 196, 1872. Tanna, New Hebrides. Mr.

Pease remarks, " This shell is the type of P. repanda " ; it resembles it in con-

tour, but is less than half the size of P. repanda.

f P. conica Gould, Proceedings Boston Soc. Nat. Hist., p. 196, 1848. Rarkaa

and Samoa Islands, Gould. Upolu, Garr. Tulare, Navigator's Islands, Cox=
P. bulimoides.

P. Cookiana Mouss. Mss., p. 28, f. 28, 29. Raratonga (Garr. in litt.) = P.

assimlis ?

f P. Coxi Angas, Cox, Cat. Land Shells of Solomon's Island, p. 46, 1868.

Ysabel and Solomon's Island, Dr. Cox. I have been unable to find any notice

of this shell except in the catalogue of Dr. Cox. Specimens labelled P. Coxi

from several correspondents= P. grisea ; those from Dr. Cox= P. micans.

f P. crassilabris Pse., A. J. C, ii. p. 199 ; Id. iii. p. 81, pi. 1, f. 6, 1866,

1867. Raiatea, Garr.

f P. crassa Pse. Mss., Mus. Godeff. Cat., v. p. 92, 1874= a sinistral short

heavy specimen of P. Otaheitana. Tahiti.

P. crassiuscula Garr. Mss. in litt. in Mus. Godeff. Pacific Isls., Garr.

f P. decorticata Pse. Mss., Coll. Pse. Raiatea= P. dentifera denuded of epi-

dermis.

f P. dectjssatula Pfr., P. Z. S., p. 131, 1850. Con. Icon. Mon. Part.,

species 24, pi. 4, f. 23, 1849. Dominique, Marquesas, Garr. Samoa, Pse.

Navigator's Isls., Dr. Cox.

f P. dentifera Pfr., P. Z. S., p. 85, 1852. Raiatea, Garr. Solomon's Island,

Dr. Cox.

P. diminuta C. B. Adams, Ann. Lye. Nat. Hist., v. p. 81, 1850. Society Islands.

I. have been unable to identify this shell. It would seem that the typos in the

Adams collection are lost. From the description I am inclined to believe it a

variety of that protean species P. Otaheitana.

f P. dubia Garr. Mss. in litt. Tahaa, Garr.= faba dentate var.*

f P. elongata Pse., A. J. C, ii. p. 196; Id. iii. p. 81, pi. 1, f. 2, 1866-67.

Moorea, Garr. = P. spadicea var.

* Andrew Garrett, of Huaheine, will describe the Mss. species of Mr. Tease and

himself which are marked as good species in this catalogue.
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P. Erhelii Morelet, J. C, iv. p. 371, pi. 12, f. 7, 8, 1853. Moorea= simulans ?

f P. expaksa Pse., A. J. C., vii. p. 26, pi. 9, f. 3, 1871. Tutuila, Brazier, type

in A. N. S. ex auctore. An examination of the animal and embryo of this species

is necessary to establish its claim to a place in the genus Partula.

P. externa Pse., P. Z. S., p. 473, 1871. This is an error in name for P. ex-

pansa. See Pfr. Mon. Helic, vhi. p. 204.

f P. faba Martyn (Limax), Universal Conch., ii. p. 67, central figs., 1784.

Raiatea, Garr.

f P. fasciata Pse., A. J. C, ii. p. 202, 1866. Marquesas, Garr. = P. Gany-

medes small var.

f P. filosa Pfr., P. Z. S., p. 262, 1851. Tahiti, Garr. Navigator's Isls., Cox.

j P. Formosa Pse. Mss., Coll. Pse. Raiatea, Garr. This shell is common in col-

lections, aud by Cuming was considered to = P. dentifera. It is a much larger

and finer colored shell than P. dentifera, from which it is doubtless distinct. The

latter is always much smaller, of a greenish-yellow color, with a yellow apex,

while P. formosa is always pale reddish, or orange red, with a dark red apex.

f P. fusca Pse., A. J. C, ii. p. 193, 1866. Raiatea, Garr. The types of

P. fusca in the Museum of Comparative Zoology are young, immature shells, and

= P. ovalis and P. lugubris, as generally found in collections. When large quan-

tities of the above species are compared with P. protea Pse., they may be arranged

in the following order, from the junior to the adult shell : P. lugubris = P. ovalis

= P. protea = P. fusca. Some well-grown P. fusca are as large as examples of

P. faba, which they somewhat resemble. In the Smithsonian collection, P. fusca

is marked as equalling P. faba. This, however, is an error, as P. faba is arboreal,

while P. fusca is terrestrial. These varieties of P. fusca are all terrestrial, anil all

inhabit the island of Raiatea.

f P. Ganymedes Pfr. (Bui.), P. Z. S., p. 39, 1850; also Conch. Icon. Mon.

Part., species 16, pi. 3, f. 16, 1846. Dominique, Marquesas, Garr.

f P. Garrettit Pse., P. Z. S., p. 672, 1864. Raiatea, Garr.

f P. gibba Fer., Prod., p. 66, No. 3, 1822; also Conch. Icon. Mon. Part.,

species 15, f. 15a
, 15 b

. Island Guam.

f l\f/lobosa Pse. Mss., Coll. Pse., Mus. Godeff. Cat., v. p. 207. Raiatea,

Garr. =: P. Hebe var.

f P. glutinosa Pfr., P. Z. S., p. 85, 1852. Navigator's Islands, Solomon's

Island, Cox.

f P. gonocheila Pfr. (Bui.), Zeit. fur Malacol., p. 82, 1847; also Conch. Icon.

Mon. Part., species 19, pi. 4, f. 19, 1850= P. Ganymedes. I possess a shell said

to be from Dominique, the exact counterpart of Reeve's figure, color included.

This shell docs nut agree with specimens of P. gonocheila in the British Museum,

or with the liurure of P. gonocheila in Chemnitz. I am at a los> to aocouul for

the discrepancy, unless it is to be found in a habit of Coming, substituting what

he considered better specimens for those already in tin- British Museum .collection.

My shells are certainly 1'. Ganymedes.

f P. graeUu Pse., A. J. C, ii. p. 197, iii. p. Si. pL 1. f. 3, 1S66-G7=
P. attenuata.
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f P. gracilior Pse. Mss., specimens in A. N. S. Isabel Island= P. gracilis.

f P grisea Lesson (Bui.), Voy. Coquill., xiii. p. 325, pi. 13, f. 11, 1829.

New Guinea. I often receive this shell from correspondents and others as

P. Coxi. My shells all agree with the figure and description of P. grisea.

f P. Guamensis Pfr. (Bui.), Phil. Abbild. und Beschreib. Conch., ii. p. 113,

pi. 4, f. 9, 1821. Guam, Ladroue Islands. The spiral rows of foveae at the apex

of the shells of all Partula?, both embryo and adult, are not visible on the embryos

of this species sent to me from the Museum of Comparative Zoology, which, in the

absence of an examination of the animal, leads me to doubt its being a true

Partula.

f P. Hebe Pfr. (Bui.), P. Z. S., p. 39, 1846. Reeve, Mon. Part., species 25,

pi. 4, f. 25, 1850. Raiatea, Garr.

| P. hyalina Brod., P. Z. S., p. 32, 1832. Tahiti= Mauguaia, Garr. Ru-

rutu, Le Cage. Tumaco, Cuming.

f P. Huahinensis Garr. Mss., Mus. Godeff. Cat., v. p. 92, 1874. Huahcine,

Garr.= P. varia var.

f P. imperforata Pse. Mss., Mus. Godeff. Cat., v. pp. 92, 207, 1874. Raia-

tea, Garr.

f P. inflata Rve., P. Z. S., p. 197, 1842 ; also Rve., Mon. Part., species 3,

f. 3a
, 3b

, 1849. Dominique, Marquesas, Garr.

f P. Isabellina Pfr. (Bui.), P. Z. S., p. 39, 1846. Rve., Mon. Part., species

10, f. 8
b
, 1849 = P. Otaheitana var. Tahiti.

f P. labiata Pse. Mss., Mus. Godeff. Cat., v. p. 207, 1874= P. dentifera

Raiatea.

f P. laevigata Pfr., P. Z. S., p. 334, 1856.

P. Leucothoe O. Semp., J. C, xiii. p. 419, pi. 12, f. 5, 1865. Peleliu; see

P. Calypso.

f P. lignaria Pse., P. Z. S., p. 671, 1864. Tahiti, Garr. This shell very

nearly approximates, if it is not identical with, P. affinis. I have arrived at this

conclusion after the examination of a quart of each variety.

P. lineata Lesson (Bui.), Voy. Coquill., p. 324, pi. 7, f. 8, 9, 1826. Oualan,

Friendly Islands. This species has been erroneously referred to P. vexillum. I

regard it as differing from all others with which 1 am acquainted.

f P. Marina Pfr. (Bui.), P. Z. S., p. 384, 1856. Bora-bora Isl.= P. lutea.

Through the kindness of Edgar A. Smith, F. Z. S., of the British "Museum. I have

been enabled to establish the true position of this species. P. lilaeina Pfr. is a

highly colored specimen of P. lutea Less.; while P. solidula Rve., as figured in

his Monograph of Partula, is a large and fully developed specimen of P. lutea

without color.

f P. lineolata Pse., A. Z. C, iii. p. 224, L867. Tahiti, Garr.=P. filosa. The

type of P. filosa in the Brit. Mus. confirms the ideutitv of P. lineolata with

P. filosa.

f P. lirata Mouss., J. C, xviii. p. 126, L870 Tavinu, Yiti Isles. Garr.

P. lugubris Pse., P. Z. S., p. (>72, 1864. Raiatea. Garr.= P. fusea Jr..

P. fusca.
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f P. ltjtea Less., Voy. Coquill., p. 325, 1856. Bora-bora Isl., Garr.

f P. Macgilliyrayi Pfr., P. Z. S., p. 97, 1855. Annietium Isl., New Hebri-

des, Cox. This shell is described and figured from a large ventricose and weather-

beaten example.

j P. marginata Garr. in litt. Tahaa, Garr. = P. faba var.

{ P. Mastersii Pfr., P. Z. S., p. 110, 1857. Guam, Ladrone Islands, Dr. Mas-

ters = P. gibba var.

P. maura Grateloup, Actes Soc. Linn. Bordeaux, xi. pi. 12, f. 4, 1837 =
P. Otaheitana original var.

f P. micans Pfr., P. Z. S., p. 138, 1852. Solomon's Isl., Dr. Cox. This is the

smallest Partula known, being much less than P. minuta Pfr.

f P. megastoma Pse. Mss., Mus. Godeff. Cat., v. p. 92, 1874. Baiatea, Garr.=
P. callifera.

f P. microstoma Pse. Mss., Coll. Pse. type= P. vittata Pse. without a pillar

tooth.

f P. Mooreana W. D. Hart., P. A. N. S., p. 229, 1880. Moorea, Garr. Coll.

A. N. S. and Mus. Comp. Zool.

f P. mucida Pfr., P. Z. S., p. 98, 1855. The type of this shell in the British

Museum= a large dark specimen of P. varia.

P. minuta Pfr., P. Z. S., p. 384, 1856. Admiralty Island. This species is

more globose than any other described Partula.

P. navigatoria Pfr. Mss., Bve., Mon. Part., species 21, pi. 4, f. 21, 1849.

Baiatea, Garr.

f P. nitens Pfr., P. Z. S., p. 293, 1854. New Hebrides, Taylor coll. This

shell only differs from specimens of P. affinis in possessing a broad, light band,

beginning at the base, and becoming narrower towards the apex ; it has the form,

button-like pillar tooth, and polished surface of P. affinis. A similar specimen

occurred amongst the Pease duplicates of P. affinis from Tahiti.

f P. nodosa Pfr., P. Z. S., p. 262, 1851. Tahiti, Samoa, Garr. Specimens of

this shell in A. N. S. Phila. ex auctore from Tahiti= dark specimens of P. tri-

lineata Pse. Some have a broad white band beneath the suture, which is ex-

tended to the base of the shell ; others are dark fuscous, with a narrow white line

beneath the suture ; the latter agree with the figure of P. nodosa in Chemnitz.

f P. nucleoid Pse. Mss., Mus. Godeff. Cat., v. p. 92, 1S74. Coll. Pse. Moorea,

Garr. This shell equals short depauperated specimens of P. spadicea.

P. obesa Pse., A. J. C, iii. p. 223, pi. 15, f. 12, 1S67. Islands Fortuna and

Vavao, Graff. The figure of Mr. Pease resembles a Bulimus ; the type specimen

iu the Pease collection is lost.

f P. Otaheitana Brug., Ency. Method., i. p. 347, No. 84, 1792. Tahiti. The

origiual description of this shell calls for "a heavy brown sinistral shell, oblong,

ovate, perforate, aperture semiovate, uuidentate." Mr. Garrett informs me that

this variety occurs near the old anchorage, and is probably the original type.

Large quantities of this shell exhibit all the varieties merging into each other.

Small dextral specimens are often OOnfounded with 1*. atliui.v On the other hand,

large, well-developed sinistral specimens, with or without a dentile, as P. Reeve-
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ana, P. Isabellina, and P. Pacifica, have been regarded as separate species. The

sinistral forms have not been less fortunate in adding to the confusion in synon-

ymy ; they vary in size and color in an equal degree with the dextral. The syno-

nyms of P. Otaheitana Brug. may be enumerated in the order of seniority as

follows : P. Otaheitana, P. Vanikorensis, P. maura, P. Tahulana, P. Isabellina,

P. amabilis, P. rubescens, P. Reeveana, P. Pacifica, P. Tahitana ; manuscript spe-

cies, P. sinistrorsa, P. crassa, P. siuistralis, P. brevicula, P. perversa, P. turri-

cula, Pse. Mss. (non Pse. in A. J. C).

f P. ovalis Pse., A. J. C, ii. p. 194, 1866. E,aiatea= P. protea. See P. fusca.

f P. Pacifica Pfr., P. Z. S., p. 125, 1854. This species probably= a large

dextral P. Otaheitana without a pillar tooth.

f P. pallida Pse., Mss. Coll. Pse.= a pale elongate variety of P. faba.

P. Peasii Cox, P. Z. S., p. 644, pi. 52, f. 2, 1871. Solomon's Island, Dr. Cox.

f P. peraffinis Pse., Mss. Mon. Helicien, viii. p. 197= P. elongata (Pfr.).

f P. perversa Pse., Mss. Coll. Pse., Coll. Brit. Mus. = P. Otaheitana sinis-

tral.

f P. perplexa Pse., Mss. Coll. Pse., Huaheine= P. varia var. This is one of

the most beautiful varieties of P. varia. I only detected five specimens in several

quarts of P. varia from Huaheine.

P. pellucida Pse., P. Z. S., p. 457= 1871. Guadeleamar, Solomon's Island.

" A small shell with a distinctly granular surface " (Pse), possibly a Bulimus.

f P. Pfeifferi Cross, J. O, xix. p. 184, 1871. Vanna-Levu, Banks Island, New
Hebrides= P. Caledonica.

f P. pinguis Garr., Mss. in litt. The form of aperture resembles P. rustica,

but in size it approximates P. Thalia. It is a terrestrial species, and probably

= P. rustica.

| P. planilabrum Pse., P. Z. S., p. 672, 1864. Coll. Pse. Tahaa, Garr.

f P. producta Pse., P. Z. S., p. 671, 1864. Tahiti, Garr. This is a terres-

trial species, and may be confounded with dextral banded P. Otaheitana without a

pillar tooth.

f P. propinqua Pse., Mss. Coll. Pse., Tahaa. Mr. Pease, in a label attached

to this species, remarks :
" I regard this and P. subangulata as only local varie-

ties of P. faba from Tahaa,"— an observation applicable to many other so-culled

species of Partula.

f P. protea Pse., Mss. Mus. Godeff. Cat., v. p. 92, 1874. Raiatea, Garr.=
P. fusca var. See P. fusca.

f P. pulchra Pse., Mss. Mus. Godeff. Cat., v. p. 92, 1874. Huaheine, Garr.

= P. varia, minor form.

f H.purpurascens Pfr., P. Z. S., p. 335, 1S56= P. rosea, purple variety.

f P. radiata Pse., Mss. Coll. Pse., Coll. A. N. S., ex auctore. Raiatca, Garr.

This is a good species ; it has been widely distributed by Mr. Tease and others as

P. conipressa Pfr. The former possesses very coarse oblique stria1
, widely re-

flected lip, with a keyhole aperture, a pillar tooth, and a slight CftrinatioD at the

periphery; while the latter is a smooth shell, with a slightly reileeled lip. ami the

pillar tooth is absent.
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f P. radiolata Pfr. (Bui.), P. Z. S., p. 39, 1849; also Rve. Mon. Part.,

species 6, pi. ii. f. 6", 6", 1850. Guam, Cuming. New Ireland, Dr. Cox.

f P. Raiatensis Garr. Mss. in litt. Raiatea, Garr. This shell= P. dentifera,

with a rose apex. In two quarts of P. dentifera belonging to the duplicates of

the Pease collection about one sixth of the number possessed the rose apex ; they

did not differ in other respects from P. dentifera.

f P. Reeveaua Pfr., P. Z. S., p. 137, 1852. Solomon's Island, Dr. Cox.

Large dextral specimens of P. Otaheitana from Tahiti, of a yellow color, red apex,

and a pillar tooth, agree with types of P. Reeveana in the British Museum, and

also with the figure of P. Reeveana in Chemnitz.

t P. recta Pse., A. J. C, iv. p. 155, pi. 12, f. 8, 1868. Mountains Mauui

and Nukahiva, Marquesas= P. repanda. I possess a number of specimens of

this species from the collection of the late William H. Pease. It is very variable

in shape, color, and texture. Some specimens are yellowish-white, solid, and

covered with a greenish epidermis, easily rubbed off, with a perpendicular aper-

ture, and the inner margin of the aperture waved or roughened. This variety

represents P. recta Pse. ; others are pale yellow, white, or yellowish-white, often

thin and inflated, with the aperture oblique or perpendicular, and slightly rough-

ened ; others, again, are pale red, with the basal half several shades deeper in

color. These two latter varieties represent P. repauda. In one and a half pints

of duplicates in the collection of William H. Pease, the specimens exhibited a

perfect inosculation of these apparently dissimilar species.

f P. recta Pse. Mss., Raiatea, Garr. Coll. Pse. (non P. recta Pse. in A. J. C).

This shell is also synonymous with P. Peaseana, Garr. Mss. (non Peasii, Cox).

= P. labiata Pse. Mss. in A. N. S., ex auctore, which latter = P. dentifera

var.

P. Recluziam Petit, J. C, v. p. 170, pi. 7, f. 5, 1850= P. actor.

+ P. repaxda Pfr., P. Z. C, p. 98, 1855. New Hebrides ? Dr. Cox. Water-

color drawings from types in the British Museum agree with specimens from

Marquesas. See P. recta Pse. in A. J. C.

f P. rosea Brod., P. Z. S., p. 125, 1832. Huaheine, Garr.

f P. rubescens Rve., Mon. Part., No. 12, pi. 3, f. 12, 1850= P. Otaheitana

var.

f P. robusta Pse. Mss., Coll. Pse., Coll. Smithsonian, Riiatea, Garr. = P. au-

riculata var.

P. rufa Lesson (Bui.), Voy. Coquill., p. 324, 1830. Oualan, Caroline Islands.

Since the publication of my Catalogue of the Genus Partula Fir. in May of this

year, and while the present Bibliographic Catalogue was in press, Prof, von Mar-

tens has published in Conchologia Mittheilung for 1881 the description and

figure of a Partula from the island of Ponape, which he has no doubt is P. rufa

Less., and which he makes synonymous with 1'. Guamensia Pfr. The figures o(

his shell materially differ in size and form from P. Guamensis Pfr., and. in mj

opinion, approximate dextral examples of P. Upolensis Biouss. Bias., which=
depauperated examples of P. bulimoides Lew. | the smaller sue, conk form, wide

umbilicus, and violet color within, together with other characters enumerated,
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seem more applicable to the latter than the former species. Unfortunately Les-

son never published a figure of P. rufa.

f P. rustica Pse., A. J. C., ii. p. 199 ; id. p. 81, pi. 1, f. 5, 1806-67. Raiatca,

Garr.= P. crassilabris. After examining large quantities of these two so-called

species, I have arrived at the conclusion that they are one. Typical P. crassila-

bris is more rounded in form, while P. rustica is more elongate, and the colu-

mella is indented from without, giving the aperture an angular appearance. The

colors agree, and large numbers of each exhibit the inosculation of the two varie-

ties. They are both terrestrial, from the same island, and doubtless identical.

f P. semilineata Mouss., J. C, xvii. p. 337, 1869, Coll. Mus. Godeff. = P. con-

ica, sinistral yellow var.

f P. sinistrorsa Pse. Mss., Mus. Godeff. Cat., v. p. 92, 1874. Tahiti, Garr.

Coll. Pse. I have considered this shell to= P. Otaheitana, banded var. It cer-

tainly inosculates with the original brown P. Otaheitana, as we see examples of

the latter with one or two dark bands.

j P. sinistrals Pse. Mss., Patel Cat., p. 104, 1873. Tahiti. Olim P. sinis-

trorsa ?

f P. simplaria Morelet, J. C, iv. p. 370, pi. 11, f. 13, 14, 1853. Huaheine

= P. rosea var.

f P. amnions Pse., A. J. C, vii. p. 202 ; id., iii. p. 81, pi. 1, f. 1, 1866-67.

Moorea, Garr. — P. spadicea var.

f P. solidula Rve. Mon. Part., species 2, pi. 4, f. 22, 1850. Bora-bora, Garr.

= P. lutea var.

f P. solidula Pse. Mss., Coll. Pse. (nou Rve.). Raiatea=P. approximata

banded var.

f P. spadicea Rve., Mon. Part., species 24, pi. 4, f. 24, 1850. Moorea, Garr.

Marquesas, Rve. The synonyms of this species I arrange as follows : P. tnniata,

P. spadicea, P. elongata, P. simulans, P. striolata, P. nucleola. A microscopic

examination of the surface of these varieties exhibits it thickly crowded with waved

spiral striae, exceeding in this respect all other species. A small tubercle is present

on the columella of all the varieties, and the junction of the lip with the bodj

whorl presents the appearance of having been cut off obliquely outwards, leaving

a sharp elevation, which is seldom surrounded by callus. Large quantities from

Moorea exhibit all these varieties, merging into each other. All tin1 varieties ex-

hibit translucent or horn-colored specimens with dark bands of greater or less

width, which equal P. tamiata.

f P. strigata Pse., A. J. C, iv. p. 155, pi. 12, f. 7, 1863 ; also \Uc. Mon.

Part., ph 3, f. 17. Marquesas ? Rve. Huaheine, Garr. Coll. Pse., CoU. A. N. 8.,

ex auctore= P. varia var.

f P. strigosa Pfr., P. Z. S., p. 3S4, 1S56. Admiralty Island, Pfr., Moorea =
P. suturalis Pfr.

f P. striolata Pse., A. J. C, ii. p. 197; id., p. SI, pi 1, f. 4, lS60-67 =
P. spadicea var. Moorea.

f P. stenostoma Pfr., P. Z. S., 97. IS.')."). Moorea,

t P. stolida Pse., A. J. C, ii. p. 198, L868. Raiatea, Qarr. Tbia shell is
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sometimes confounded with P. affinis. It is larger than the latter, of a light bay

color, and is terrestrial.

f P. suturalis Pse. Mss. (non Pfr.) = P. planilabrum, dark var. Tahaa, Garr.

| P. suturalis Pfr., P. Z. S., p. 98, 1855. Moorea.

j P. subangulata Pse., J. C, 3d series, p. 458, 1871. Tahaa, Garr. = P. faba

var., Coll. Pse., Coll. Smithsonian.

•j- P. sub-gonocheila Mouss., J. C, xix. p. 14, pi. 3, f. 4, 1871. Eortuna

and Vavao, Graff.

P. Tahitana Brug. (Gould), Conch. U. S. Explor. Exped., i. p. 84, 1849-50

= P. Otaheitana.

P. Tahulana Anton, Ant. Verz., p. 40, No. 1470, 1839 = P. Otaheitana.

f P. T.ENIATA, Morch (Bui.), Cat. Con. Kierulf, p. 29, pi. 1, f. 5, 1840. Fiji

Islands, Morch, Moorea Coll., Pse. Specimens of this shell from Mr. Geale

are translucent, with dark bands. I possess numerous similar shells from Moo-

rea. Morch says :
" My shell, together with P. faba, was purchased of a whale-

fisher, who gave the locality as Fiji Islands."

f P. terrestris Pse. Mss., Coll. Pse., Patel Cat., p. 104, 1873. Eaiatea, Garr.=
P. approximata.

P. Thetis O. Semp., J. C, xiii. p. 419, pi. 12, f. 6, 1865. Peleliu. See

P. Calypso.

P. Thersites Pfr. (Bui.), Symbola, h. p. 52, 1846. Dominique, Tiawata, Mar-

quesas, Garr. = P. inflata.

f P. Thalia Garr., Mss. in litt., Eaiatea, Garr. = P. Peash Garr. Mss. (non

P. Peash Cox)= P. abbreviata Pse., Mss. (non Mousson). This shell has been

distributed as P. abbreviata Pse., Mss. It is a good species.

P. torosus Beck (Partulus), Beck's Index, p. 87, No. 6, 1837 = P. lineata ?

f P. trilineata Pse., A. J. C, h. p. 195 ; id. iii. p. 81, pi. 1, f. 1, 1S66, 1867.

Tahiti, Garr. = P. nodosa.

f P. turricula Pse., A. J. C, p. 196, 1872. New Hebrides. Mr. Pease

observes that " this shell is smooth, without any trace of transverse stria*." Un-

der a low power the spiral rows of embryonic foveae at the apex of the shells of

all Partulrc (and which, after extrusion, are continued as spiral strifr) in this

species, are continued as spiral rows of fovea over the whole surface, differing in

this respect from all other Partulse with which I am acquainted.

f P. turricula Pse., Mss. Coll. Pse.= P. Otaheitana var. rubescens. Tahiti.

P. turgida Pse. (Bui.), P. Z. S., p. 670, 1864. Kaiatea, Garr. Mr. Pease

remarks: "This shell resembles P. arguta and P. annectens." It is a rare

species.

f P. Turneri Pfr., P. Z. S., p. 140, 1860. Erromango Island, New Hebrides,

Turner= P. Macgillivrayi. The former has been described from a fresh speci-

men, while the latter was described and fignred from an old and weather-beaten

specimen, unusually inflated. See P. Brazieri.

f P. i mimi.k ata Pse., A. J. C, ii. p. 200; id., iii. p. 81, pi. 1, f. 7, 1866,

1867. Tahaa, Garr.

f 1'. Upokiuu Mouss. Mss., Patel. Cat., p. 104, 1873. Upolu Coll., A. N. S.
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;= P. bulimoides. I possess this shell from the Museum Godeffroy. It= a

small, dark P. bulimoides. In Europe the typical P. bulimoides is called P. canals,

the small dark variety P. Upolensis, the sinistral greenish-yellow variety P. con-

ica. These, however, are only varieties of one species, and are all embraced in

Dr. Gould's description of P. conica " interdum sinistrorsa flavida vel castanea."

Like P. repanda, they are found only on mountains.

f P. vakia Brod., P. Z. S., p. 125, 1832. Huaheine, Garr. The following

synonyms of this species are enumerated in the order of seniority : P. mucida,

P. assimilis, P. strigata ; manuscript species, P. pulchra, P. Cookiana, P. perplexa,

P. Huaheinensis, P. bicolor, Garr. (non Pse.).

P. Vanicorensis Quoy et Gaim (Helix), Voy. Astrolabe, ii. p. 115, pi. 9, f. 12

-17, 1830. The original description and figure of this shell agree with dextral

specimens of P. Otaheitana, without a denticle. In collections it is sometimes

represented by P. affinis, and in others by P. Otaheitana. Dr. Gould says, " It

only differs from P. Otaheitana in the lighter color of the animal."

f P. variabilis Pse., A. J. O, ii. p. 203 ; id., p. 81, pi. 1, f. 13-15, 1866-67.

Raiatea, Garr. = P. Navigatoria. This shell is the true P. Navigatoria Pfr.,

agreeing with Reeve's figure and description, as well as with the types of P. Navi-

gatoria in the British Museum. Dr. Pfeiffer says, " My Navigatoria in the

British Museum was by Cuming confounded with another shell." From a

number of specimens in the Pease collection, labelled " P. Navigatoria Pfr., from

the British Museum," I infer that P. protea is the shell alluded to by Pfeiffer.

The possession of these doubtless led Mr. Pease to redescribe this shell.

f P. ventrosa Garr., Mss. in Litt. Raiatea, Garr. = P. Hebe var.

f P. ventricosa Pse., Mss. Coll. Pse., Tahaa= P. faba var. (Anthony).

j P. vexillum Pse., A. J. C, ii. p. 198 ; id., iii. p. 81, pi. 1, f. 8, 1866-67.

Moorea, Garr. Reeve figures this shell for P. lineata Lesson ; others confound

it with P. elongata Pse. It = P. stenostoma Pfr. See Pfeiffer's Novitates

Conchologicse.

f P. vittata Pse., A. J. C, ii. p. 194, 1866. Raiatea, Garr.

f P. Virginea Pse. Mss., Coll. Pse. Tahaa, Garr.

f P. virgulata Pse., J. C, 3d series, x. p. 401, 1870. Raratonga, Garr.

f P. zebrina Gould, Proc. Bost. Soc. Nat. Hist., vii. p. 196, 1842. Tutuila,

Gould, Upolu, Garr., Belcher Island, Coll. Taylor= P. actor. Dr. Gould's type

of this shell is preserved in the collection of the New York State Museum of Nat-

ural History and also in the Smithsonian collection. The figures of this shell in

" Expeditionary Mollusks " are dissimilar ; figure SO is probably an error ; figure

81, containing the animal, is the true P. zebrina.
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The following species and varieties, so far as known, are Terrestrial ; all others

are Arboreal.

P. approximata Pse.

P. castanea Garr. Mss.

P. crassilabris Pse.

P. fusca Pse.

P. lugubris Pse. Mss.

P. microstoma Pse. Mss.

P. Navigatoria Pfr.

P. ovalis Pse. Mss.

P. pinguis Garr. Mss.

P. planilabrum Pse.

P. protea Pse. Mss.

P. producta Pse.

P. radiata Pse. Mss.

P. robusta Pse. Mss.

P. rustica Pse.

P. solidula Pse. Mss., non Reeve.

P. stolida Pse.

P. terrestris Pse. Mss.

P. variabilis Pse.

P. vittata Pse.

SPURIOUS SPECIES OF PARTULA.

P. arcuatus Mighls. = Achatinella auriculata Fer.

P. auriculata Pfr. = Tornatella.

P. Batavia Grat. (Bui.) = Aniphidromus.

P. decussata Pfr.= (Bui.).

P. densilineata Rve. = Achatinella radiata Gould.

P. Dumartroy Soul. = Achatinella auriculata Fer.

P. fragilis Ferr. = Bui. rubeus Mulilf.

P. flavescens King. = Bui.

P. labrclla Grat. = Bui. virgatus Jay.

P. major Desh.= Bui. fulvicaus Pfr.

P. Maximilliana Pot et Michd.= BuL

P. pusilla Goulds (Auriculella).

P. pudica Fer. = Bui.

P. SolomouisPfr.= (Bul.).

P. anidenta Bowb. = (Bui.).

P. virgulata Mighls. = (Achatinella).
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Observations on the Duplicates of the Genus Partula F^r., con-

tained in the Museum of Comparative Zoology, Cambridge, Mass.,

formerly belonging to the Collection of the late William H. Pease.

By William Dell Hartman, M. D.

Since the completion of my Bibliographic Catalogue of the Genus

Partula, through the kindness of Prof. Alexander Agassiz of the .Mu-

seum of Comparative Zoology, I have been favored with all the dupli-

cates of Partida belonging to the institution, amounting to two bushels.

An inspection of this vast amount of material has afforded me a rare

opportunity of observing the relative abundance and variation of a

number of species, and the notes taken at the time I offer as a sup-

plement confirmative of the conclusions arrived at in the paper above

mentioned. The original labels belonging to the different parcels were

often misplaced or absent. These omissions were of no moment, as a

previous study of all the species enabled me to determine the specific

status of each parcel.

P. varia and P. rosea Brod., together with P. faba Mart., were in the

greatest abundance, and for relative numbers were present in the order

mentioned.

P. varia Brod., represented by six quarts, exhibited all the varieties

mentioned by authors, all of which, however, are included by Mr. Brode-

rip under the expressive name of P. varia.

P. rosea Brod. was next in abundance, in which the elongated white

variety = P. cognata Pse. Mss. largely predominated over the rose, pur-

ple, and party-colored varieties. From the great number of examples of

these two species they would seem to be very abundant.

In four quarts of P. faba Mart, the white and oblique striated vari-

eties predominated over the banded variety, which latter = Martyn's

type.

P. dubia Garr. Mss. was represented by two quarts. The specimens

are all somewhat smaller than typical P. faba, always dentate, and occa-

sionally one exhibits the brown bands of P. faba var. Amanda Garr.

Mss.

P. formosa Pse. Mss., P. lugubris Pse., P. OarrettU Psi\. and

P. Thalia Garr. Mss. were next in abundance and in the order men-
tioned. P. Thalia and P.formosa are doubtless good Bpeoies, although

Mr. Cuming regarded the latter as a variety of /'. davtifera Pfr.
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P. Thalia Garr. Mss., in two quarts, was very uniform in size and

color.

P. compacta Pse., in two quarts, was also uniform as to size and color.

It is a much larger and heavier shell than P. auriculata Brod., with a

heavy flat lip, and, like P. Thalia, it is a well-marked species.

P. auriculata Brod., in one quart, exhibited the light, unicolored, and

banded varieties in about equal numbers.

P. compacta Pse., P. Thalia Garr. Mss., and P. auriculata Brod., all

possess, in a greater or less degree, the " keyhole aperture," which Mr.

Broderip regarded as especially characterizing P. auriculata. They form

a group of very nearly allied species. In P. Garrettii Pse., about one

third of the examples exhibited the shell with a brown-colored base.

A number of depauperated examples were also present in the parcel,

beside several hybrids between P. Garrettii Pse. and P. Thalia Garr.

Mss. These possessed the brown base of P. Garrettii, with the form

and aperture of P. Thalia, but were only half the size. I received a

number of the same from Mr. Garrett.

P. crassilabris Pse. and P. rustica Pse. were each represented by about

one quart of specimens. For the most part the former were smaller and

more globose than the latter. Both parcels presented numerous de-

pauperated examples. When compared in quantity, they are seen to

merge into each other by easy grades ; only the extremes in form repre-

sent the two species of Mr. Pease. They are both terrestrial, and

inhabit the same island, their variation being due to station and food

plants. Two examples of P. pinguis Garr. Mss. were found in the lot

of P. rustica. The former is doubtless only a well-fed specimen of the

latter.

P. lignaria Pse. and P. affirm Pse. were each represented by a

quart of examples ; a few of each were banded. The variety P. lignaria

as a rule is a trifle larger and darker in color, and presents more banded

examples, than P. affirm. All the adult shells of both varieties (with

few exceptions) are dentate, and both exhibit, to a greater or less extent,

dark oblique strise on the body whorl.

The parcel P. affinis Pse. was labelled " Faarumaia Valley, Tahiti "

;

about fifty examples to the quart were banded. Several albinos were

present, two of which showed traces of dark bands, and a few pale exam-

ples occurred with a bright brown band continued beneath the suture to

the apex. One example was found the counterpart of my specimens of

/'. nitois Pfr. from the Taylor collection, s.- 1 i < 1 to be from New lb-brides;

and three similar banded examples were found in the lot of P. lignaria.
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I regard these as varieties of one species ; they all possess a small eleva-

tion on the columella, with a round button-shaped pillar tooth. They

vary in size somewhat, but the dark oblique stride exist, to a greater or

less degree, in nearly all examples. The surface in fresh shells is always

polished, looking as though oiled.

From all the examples of P. rufa Less., P. miens Pfr., P. lignaria Pse.,

and P. affinis Pse., which I have seen, I am inclined to consider them

varieties of one species.

P. gludnosa Pfr., in one quart, was uniform in size and color ; and so

was P. virgulata Pse. in the same amount from Raratonga. P. elongata,

P. simulans, P. striolata, and P. nucleoid Pse., from the island of Moorea,

were present in several pints, and doubtless belong to one species, only

varying in size and color, the two last being only depauperated ex-

amples of the first. Under the microscope all exhibit the thickly

crowded waved spiral striae, and all the varieties show the translucent

and banded examples which = P. tceniata Morch. P. elongata Pse., in

half a pint, shows the most numerous banded examples. There were

present numerous pale yellow elongated specimens, which dealers send

out. as P. spadidea Rve. In the parcel of P. simu/ans Pse., the banded

examples equalled ten per cent.

P. nucleoid Pse. Mss. exhibited several very dark opaque examples.

All the above varieties from Moorea possess to a greater or less degree

the dark oblique stria?, the elevation on the columella, the sharp oblique

juncture of the labium with the body whorl, and the thickly crowded

spiral stria; of the surface of the shell. The latter feature is seen in no

other species except P. Mooreana nobis, from the same island.

P. Hebe Pfr., in half a pint, exhibited nearly all the examples entirely

denuded of epidermis, and without a rose apex, the specimens being

entirely white and solid. These represent the typical P. J! !

P. belld Pse. Mss. = P. rosea var. (according to Mr. Garrett). In

almost a pint, the shells possessed a rose apex and were thinner than

typical P. I/<be. The epidermis of some of the heavier examples was

thin and readily separated from the shell. Many of the more mature
specimens were without epidermis. They only differ from P. ffehe in

possessing the rose apex, and the lot exhibited the easy grade by which

the latter merges into the former. A tew specimens of /'. ;//• bosa Garr.

Mss. and P. ventrosa Pse. Mss. were found in the parcel. These vari-

eties are more stout and heavy than ordinary examples of /'.

They possess a heavy and more adherent epidermis, with little or no

color at the apex. All the varieties from /'. //</-< to P. ventroaa present
vol.. tx. \n. 5, 13
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an elongated pillar tooth similar in shape, and all have a slight denti-

form process on the columella. I possess a typical P. Hebe from Mr.

GaiTett, in which the color of the apex is centred in the pillar tooth,

and another in which the whole shell is a pale rose color. These are all

varieties of one species resulting from station and food plants.

Since the above was written Air. G. W. Tryon has called my attention

to four specimens of Partula in the collection of the Academy of Natural

Sciences received a long time ago from Mr. Pease, and labelled by him

P. bella Pse. The examples = P. Amanda Garr. Mss. = P. /aba var.

This it would seem is the true P. bella Pse. Mss., so named long anterior

to the date of P. bella Pse. = P. Hebe var. in Patel's catalogue.

P. hyalina Brod., in half a pint, was uniform in size, some being thin-

ner and more hyaline than others, probably the result of food and age.

P. lugubris Pse. In a three-pint lot, many examples exhibited the

usual white peripheral band ; a few almost white examples with a black

band were also present. In the adult shell it is noticeable that these

bands are often concealed by the overlapping of the fifth whorl. I

possess a series of examples of this species which seems to point to the

fact that it and P. fusca, as usually found in collections, are young and

immature shells, the synonymy being such as I have indicated in my
Bibliographical Catalogue of the genus.

P. Guamensis Pfr. In two quarts several light-colored examples oc-

curred possessing a narrow brown line at the periphery. Judging from

the figure of P. obesa Pse. (no locality being given), I suggest the proba-

bility that the latter = a depauperated specimen of the former. Some

examples of P. Guamensis are quite large, while others are much smaller

than Reeve's figures. I have not been able to find the type specimen

of P. obesa Pse. in the Pease collection, and suppose it to have been

lost, as some of his types were broken in transit between Honolulu and

Boston.

I think, when the animals of P. Guamensis, P. bulimoides, P. obesa,

and P. erpansa are examined, they will be eliminated from the genus

Partula.

P. dentifera Pfr., in two quarts, was very uniform in size, color, and

contour. It is a much smaller shell than P.fbrmoaa Pse. Mss., with a

greenish yellow epidermis and yellow apex. About one sixth <>t the

specimens exhibited a rose apes = P. RatatensU Garr. Mss. The variety

styled P. decorticate I'se. M^s. consists of individuals of /'. <!, rtfifera, in

which tin- epidermis lias been denuded by the animals licking the shells

of each other after hybernation lias ended.
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P. trilineata Pse. = P. nodosa Pfr., in a half-pint, were all banded and

possessed a pillar tooth, except three, which were entirely dark fuscous

with a narrow white sutural line ; the latter = P. nodosa Pfr. type.

P. vexltium Pse., in a small parcel, exhibited the dark and striated exam-

ples with or without bands (= P. alternata Pse.), exceeding in numbers

the horn-colored shell with narrow brown bands— P. stenostoma Pfr.

type. These two species of Mr. Pease seem to inosculate. I have re-

ceived from Mr. Garrett a few very dai'k examples of P. alternata Pse.,

and he informs me that one in fifty examples of P. vexillum Pse. is

sinistral.

P. citrina Pse. was present in a small lot. Mr. Pease was of the

opinion that this species would eventually prove to be a variety of

P. faba. In a recent letter from Mr. Garrett, he reiterates his opinion,

previously expressed, that P. citrina is a good species. In the collection

of Mr. Pease, kindly loaned for my inspection by the Museum of Com-

parative Zoology, a few examples were marked P. pallida Pse. Mas.

These = elongated examples of P. faba, which latter is disposed to be

somewhat protean, of which P. citrina is probably another variety, or,

us Mr. Pease suggests, it may be a hybrid.

P. approximata Pse., in a small lot, exhibited one banded to twenty-

five unicolored examples. My opinion in regard to this species is the

same as expressed in my Bibliogi-aphic Catalogue of the genus.

P. imperforata Pse. Mss., in a pint lot, was very uniform in size and

color; about half a dozen wrere banded. It is a larger, heavier, and

more inflated shell than P. virginea Pse. Mss., and the surface is more

roughened by oblique stria). This shell has been supposed to =
P. solidida Pse. Mss. (non Reeve). The type examples of P. solid tdn

Pse. Mss. in the Pease collection = banded specimens of P. approxitnata

Pse. Mss.

In one quart of P. protea Pse. the light and striated examples pre-

dominated in numbers over the dark and banded varieties. Well fed

and fully developed examples approximate P. faba in size and form.

The colors arc often rusty red with a darker base, or uniformly rusty

red with a broad light zone at the periphery. This last variety repre-

sents type examples from Mr. Gan-ett and the Museum Godeflroy. In

the Smithsonian collection this shell is labelled (probably by Carpenter)

P. faba Martyn var. The latter, however, is arboreal, while the former

is terrestrial. See P.fusca Pse. in my Bibliographic Catalogue,

Of P. Otaheitana Drug, there were about two quarts; nearly all the

examples were sinistral. The typo or original unicolored variety was
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exceeded in number by the banded variety= P. sinistrorsa Pse. Mss.

All the latter were sinistral, and very few of the former were dextral.

From the small number of dextral, as compared with the large number

of sinistral examples in the lot, it would seem that the sinistral form in

this species is the rule and not the exception, as obtains in some other

species of Partula.

P. hilineata Pse., in a half-pint of examples, was shown to be a dis-

tinct and beautiful species.

P. radiata Pse. Mss. In one quart of this species about twenty

banded specimens occurred which = Mr. Pease's type. The light-col-

ored and striated examples, which Mr. Pease distributed as P. compressa

Pfr., predominated. This shell and P. approximata Pse. possess the

keyhole aperture, with a slight carina at the periphery. The latter

feature varies in different examples. I can see no difference in these

two varieties of terrestrial shells from Eaiatea, except that in P. radian

the oblique lines of growth are more coarse than in P. approximata, and

the latter is somewhat darker in color, which in some of the varying

species of Partula (more especially in the terrestrial varieties) is often

referable to station and food plants.

P. lineata Pse. = P. filosa Pfr. In one pint of this species from

Tahiti, the specimens were all dentate and uniform in size; some were

lighter in color than others, but all in a greater or less degree exhibited

the ash-colored filiform lines characteristic of the species.

P. rejxoida Pfr. was represented by one and a half pints. This parcel

was labelled by Mr. Pease "P. recta Pse. Mountains Nukahiva, Mar-

quesas." The variety P. repanda Pfr. predominated in numbers over

the variety P. recta. Dr. Pfeiffer, in his description of P. repanda,

quotes New Hebrides as the station for the species, but his localities

for Partula are so often incorrect or entirely omitted, that 1 have vnv

grave doubts of the correctness of this one. My examples agree with

the types of P. repanda Pfr. in the British Museum. For a farther

exposition of the two varieties, see P. rtcta Pse. in my Bibliographic

Catalogue of the (Jenus Partula.
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Bibliography to accompany " Selectionsfrom Embryological

Monographs" compiled by Alexander Agassiz, Walter Faxon,

and E. L. Mark.

I.

CRUSTACEA.
By "Walter Faxon.

[It is proposed to issue in the Memoirs of the Museum a " Selection from Embryo-
logical Monographs," which will give to the student, in an easily accessible form, a

more or less complete iconography of the embryology of each important group of the

animal kingdom. This selection is not intended to be a handbook, but rather an
atlas to accompany any general work on the subject.

The plates will be issued in parts, as fast as practicable, each part covering a some-

what limited field. The parts devoted to Echinoderms, Acalephs, and Polyps are

well advanced, and a beginning has been made for the Crustacea. Occasional appen-

dices may be published, to prevent the plates from becoming antiquated.

The quarto illustrations will be accompanied by a carefully prepared explanation,

and by a bibliography, in octavo, to be made as complete as possible. Although a

large, part of this bibliographical literature may be. found in the general works of Kbl-

liker, Balbiani, and Balfour, and in some of the more recent special monographs, a

fuller list on special subjects, comprising the scattered references now accessible only

with much cost of time and labor, will be convenient for students.

The present Bulletin contains the first instalment of this bibliography. It will be

followed at an early date by similar lists for the Echinoderms, the Acalephs, the

Polyps, and the Fishes. ALEXANDER AGASSIZ.

THE embryological literature of the Arthropod groups incertce scdis, viz. XipJmsura.

Trilobita, and Pycnognnida, will be found at the end of this list. An asterisk (*)

before a title denotes that the work cited has not been seen by me.

December 3, 1881. W. F.]

Agassiz, Alexander.

[On the Development of the Porcellanidce.~] Proc. Boston Soc. Nat. Hist . X

p. 222. Oct. IS, 1S65.

(Zoiia of Porcellana (Polyonyx) macrocheles recorded from Newport, R. I.)

Instinct ? in Hermit Crabs. Amer. Journ. Sri. $ Arts [3], X. pp. 290, 291.

Oct. 1875.
(Habits of young.)

Agassiz, Louis.

Twelve Lectures on Comparative Embryology, delivered before the Lowell Insti-

tute, in Boston, December and January, 1848-49. Boston, t8j9. L04 pp.

(Eggs of Pinnotheres, p. 07, PI. XXII. Development of Pahmom, pp. SI

PI. III. Cunur the young of Puliation, Hippohjte, and M;/.--i.<. p. 68.)

voi,. ix. — no. 6.
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Zoological Notes from the Correspondence of Prof. Agassiz. Amer. Journ.

Sci. 8,- Arts [2], XIII. pp. 425, £26, 1852; XXII. pp. 2S5, 2S6, 1856.

(CumcB the young of Crangon, Palamon, and Hippolyte.)

Allman [George James]. .

On the Development of Notodelphi/s, Allm., a new Genus of Entomostraca.

Rep. Brit. Assoc. Adv. Sci. for 1S47, p. 74. 181,8.

Anderson, John.

On the Anatomy of Sacculina, with a Description of the Species. Ann. Mag.

Nat. Hist. [3], IX. pp. 12-19, PI. I. 1862.

(Larva, pp. 13, 14, fig. 1.)

Aurivillius, P. O. Christopher.

On a new Genus aud Species of Harpacticida. Bihang till K. Svenska Vetensk.-

Akad. Handl., V. No. 18. 1879. 14 pp., 4 pi.

(Balanopltilus unisetus. Development, pp. 10-15, PI. III., IV.)

*Balaenophilus unisetus nov. Gen. et Sp. £tt Bidrag till Kannedomen om
Harpacticidernas Utvecklingshistoria och Systematik. Stockholm, 1879.

26 pp., 4 pi. (Akadem. Afhaudl.)

Baird, W.

The Natural History of the British Entomostraca. London, 1850. 364 pp.,

36 pi.

Previously in Mag. Zobl. Bot., I. pp. 35-41, 309-333, 514-526, PI.

YIII.-X., XVI., 1837 j II. pp. 133-144, 400-412, PI. V., 1838. Ann.

Nat. Hist., I. pp. 245-256, PI. IX., 1838. Ana. Mag. Nat. Hist., XI.

pp. 81-95, PI. II., III., 1843.

(Young stages, passim.)

Balbiani [G.].

Observations relatives a une Note recente dc M. Gcrbe, sur la Constitution et

le Developpement de PG^uf ovarien des Sacculines. Oomptes Rendu* de

I'Acad. des Sci., Pan*. L.\ V III. pp. 615-618. 1869.

Sur la Constitution et le Mode de Formation de l'CEuf des Sacculines. Camples

Rendu* de I'Acad. des Sri., Paris, LXLX pp. 1320-1384 1869. Ann.

Mag. Nat. Hist. "I], V. pp. 303-306. 1870.

Sur la Const it hi inn et le Mode de Formation do l'CEuf des Sacculines. Re-

marques concernanl une Note re*cente de M. Ed. Van Beneden. Comptes

Eendut de I'Acad. de* Sri., pari*, LX IX. pp. L376-1379. I

Balfour, Francis M.

A Treatise on Comparative Embryology. Vol I. Chapter Will. Crustacea,

pp. 380-443. London, 1880.

(General work.)
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Bate, C. Spence.

Notes on Crustacea. Ann. Mag. Nat. Hist. [2], VI. pp. 109-111, PL VII. 1850.

(On the mode of escape of Pagurus larva from the egg, p. 111.)

On the Development of the Cirripedia. Ann. Mag. Nat. Hist. [2], VIII.

pp. 324-332, PI. VI.-VIII. 1851.

On the British Edriophthalmia. Part I. The Ampkipoda. Rep. Brit. Assoc.

Adv. Sci.for 1855. 1856.

(On the development of the j-oung, pp. 55, 56.)

On the British Diastylida>. Ann. Mag. Nat. Hist. [2], XVII. pp. 449-465,

PI. XIII.-XV. 1856.

(On the development, p. 463. Zoea of Eippolyte, variant, pp. 461, 462, PI. XV.
fig. 8.)

On the Development of Carcinus Manas. Proc. Roy. Soc. London, VIII.

pp. 544-546. 1857.

(Abstract of paper given in full in Phil. Trans. Roy. Soc. London, CXLVIII.

)

On the Genus Cuma. Ann. Mag. Nat. Hist. [2], XIX. pp. 106, 107. 1857.

(On the affinity of Cumce with young Macroura.)

On Praniza and Anceus, and their Affinity to each other. Ann. Mag. Nat.

Hist. [3], II. pp. 165-172, PI. VI., VII. 1858.

On the Development of Decapod Crustacea. Phil. Trans. Roy. Soc. London,

CXLVIII. pp. 5S9-605, PI. XL.-XLVI. 1859. (Received May 1, read

June 18, 1857.)
(Development of Carcinus Manas.)

On the Morphology of some Ampkipoda of the Division Hyperina. Ann. Mag.

Nat. Hist. [3], VIII. pp. 1-16, PI. L, II. 1861.

(Young described.)

[Review of Fritz Miiller's Fur Darwin.'] Rec. Zodlog. Lit. (1864), I. pp. 261-

270. 1865.

[Review of Z. Gerbe's Metamorphoses des Crustaces marins.~] Rec. Zodlog.

Lit. (1865), II. pp. 321, 322. 1866.

Report of the Committee appointed to explore the Marine Fauna and Flora of

the South Coast of Devon and Cornwall. No. 1. Rep, Brit. Assoc. Adv.

Sci./or 1865. 1866.

(GlaucothoS the young of Pagums, p. 53.)

Also published with title, Carcinological Gleanings, No. II., in Ann.

Mag. Nat. Hist. [3], XVII. p. 26. 1866.

Carcinological Gleanings. No. III. Ann. Mag. Nat. Hi*t. [4], I. pp. 442-

448, PI. XXI. 1868.

(Believes Atima to be the Becond stage of Syuilla. Young of t7ba, Bee Cin-

ninuham, Robert O.)
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Report of the Committee appointed to explore the Marine Fauna and Flora of

the South Coast of Devon and Cornwall. No. 2. Rep. Brit. Assoc. Adv. Sci.

for 1S67. 1868.

(Larvae of Porcellana, Pagurus, Palinurus, pp. 279-282, PI. L, II.)

Also published with title, Carcinological Gleanings, No. IV., in Ann.

Mag. Nat. Hist. [4], II. pp. 113-117, PI. IX., X. 1868.

Fourth Report on the Fauna of South Devon. Rep. Brit. Assoc. Adv. Sci.

for 1872. 1873.

(Observation on the development of Homarus, &c, p. 52.)

Report on the Present State of our Knowledge of the Crustacea. Parts

I. and II. On the Homologies of the Dermal Skeleton. Rep. Brit. Assoc.

Adv. Sci. for 1875, pp. 41-53, PI. I., II. 1876. Do. for 1876, pp. 75-94,

PI. II., III. 1877.

(Remarks on development, passim.)

On the Nauplius Stage of Prawns. Ann. Mar/. Nat. Hist. [5], II. pp. 79-85.

1878.

(Thinks Fritz Midler's "/Vneus-nauplius" may be a larval Schizopod or para-

sitic Suctorian. Larva of Galatea noticed, p. 82.)

Report on the Present State of our Knowledge of the Crustacea. Part IV.

,On Development. Rep. Brit. Assoc. Adv. Sci. for 1878, pp. 193-209, PI.

V.-VII. 1879.

(Gelasimus, Trapezia, Dromia, Porcellana, Galatea, Astacus, Crangon, Pake-

mon, &c.)

Report on the Present State of our Knowledge of the Crustacea. Part V. On

Fecundation, Respiration, and the Green Gland. Rep. Brit. Assoc. Adv. Sci.

for 1880, pp. 230-241. 1880.

(Account of recent observations of Chantran, Gerbe, Wtt.t.kmoBB-Sohm, &c.)

On the Penaidea. Ann. Mag. Nat. Hist. [5], VIII. pp. 169-196, PI. XL,

XII. 1881.

(Genus Euphema M. Edw. a young form of Peneus f p. 192.)

Bate (C. Spence) and Miiller (Fritz).

The Nauplius Stage of Prawns. Ann. Mag. Nat. Hist. [5], II. pp. 426, i~27

1878.

Bate, C. Spence [and Power, Wilmot Henry].

On the Development of the Crustacean Embryo, and the Variations of Form

exhibited in the Larvae of thirty-eight Genera of Podophthalmia. Pror.

Roy. Soc. London, XXIV. pp. 375-379. 1876. Ann. Mag. Nat. Hist. [4],

Will. pp. 174-177. 1876.

Bate (C. Spence) and Westwood (J. O.).

A Eistory of the British Sessile-eyed Crostaoea. Irols. London, 1861 i

W. + 607+586 pp.

(Observations on <l<\ilo|mi. lit, pp. xliii.-xlvi., 1888 (C. S.
I

vim.)
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Bell, Thomas.

A History of the British Stalk-eyed Crustacea. London, 1853. kv. -4- 386 pp.

(Metamorphosis, pp. xxxviii.-Lxi., et passim.)

Beneden. See Van Beneden.

Bessels, Emil.

Einige Worte iiber die Entwickelungsgeschichte und den morphologischen

Werth des kugelformigen Organes der Ampbipoden. Jenaische Zeitschr.,

V. pp. 91-101. 1870.

See also Van Beneden, Edouard.

Birge, Edward A.

Notes on Clachcera. Trans. Wisconsin Acad. Sci., Arts, 8f Letters, IV. pp. 77-

112, PI. I., II. 1878.

(Some notes on young, passim.)

Boas, J. E. V.

Amp/iion und Polycheles (JFillemoesia) . Zoolog. Anzeig., II. pp. 256-259.

May, 1879.

(Amphion the larva of Polyckeles?)

Studier over Decapodernes Slaegtskabsforkold. Avec un Resume en fraucais.

K. Danske Vidensk. Selsk. Skr. [6], naturvidensk. og mathemat. Afd. I.

pp. 25-210, 7 pi. 1880.

Abstr. in Journ. Roy. Microscop. Soc. [2], I. pp. 450-452. 1881.

(Development, passim.)

Bobretzky, N.

K Embriologii Tslilenistouogikh [On the Embryology of Arthropods].

Zap/ski Kiefikaro Obshtchestca Yestestcoispitatalyei, III., 1873. [Mem.

Kieff Naturalists' Soc, III. pp. 129-263, PI. I.-VI. 1873.]

Abstr. in German by Hoyeb. in Hofmann u. Schwalbe's Jahresberichte,

II. pp. 31-2318. 1875.

(Astacits and Falcemon.)

Zur Embryologie des Oniscus murarius. Zeitschr. f. wissensch. ZooL, XXIV
pp. 179-203, Taf. XXL, XXII. 1874.

Boeck, Axel.

*Om det norske Hummerfiski og dets Ilistorie. Tidsskrift for Fidrri, Kjo-

benhavn, 3die Aargangs, pp. 28-43, 1868 ; pp. 145-1S9, 1869.

Translated in United States Commission of Fish and Fisheries, Tart III.

Report of the Commissionerfor 1873-74 and 1 ^71-75. pp. 883-258. 1876.

(Observations on development of Ilomarus, pp. '220, '227.)

Bosc, L. A. G.

Histoire Naturelle des CrustacSs. Paris. 180&

(Genus ZoSa founded for reception of the Brschyurao larva described by

Slabber under the name of ifortoctilut taunts.)
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Bovallius, Carl.

Embryologiska Studier. I. Om Balanidernas Utveckling. Stockholm, 2575.

44 pp., 5 pi.

Brandt, Eduard.

Ueber die Jungen der gemeinen Klappenassel (Jdothea entomon). Bull. Acad.

Imper. des Sci. de St.-Petersbourg, XV. pp. 403-409 {Melanges Biologiques,

VII. pp. 649-657), 1 pi. 1870.

Brauer, Friedrich.

Beitrage zur Keuutiiiss der Phyllopoden. Sitzungsber. d. kais. Akad. d.

Wissensch. Wien. Math.-naturw. CI., LXV. pp. 279-291- 1872.

Abstr. Anzeiger d. Akad. d. Wissensch. Wien, May 31, 1872, p. 100.

Ann. Mag. Nat. Hist. [4], X. p. 152, 1872. *Zeitschr. gesammt. Natur-

wissen. [2], VI. pp. 314, 315, 1872.

(Parthenogenesis of Apus, &c.)

Vorlaufige Mittkeilungen uber die Entwicklung und Lebensweise des Lepi-

durus produclus Bosc. Sitzungsber. d. kais. Akad. d. Wissensch. Wien.

Math.-naturw. CI., LXIX., I. Abt. pp. 130-140, Taf. I., II. 187Jf.

Bree, W. T.

Ecdysis, or the Casting of the Skin or Shell, in Crustaceous Animals. Mag.

Nat. Hist. (Loudon's), VIII. pp. 463, 469. August, 18S5.

(Astacus hatched in the adult form.)

Brightwell, T.

Description of the Young of the Common Lobster, with Observations relative

to the Questions of the Occurrence and Non-occurrence of Transfor-

mations in Crustaceous Animals. Mag. Nat. Hist. (Loudon's), VIII.

pp. 482-486. September, 1835.

(flomarus, Astacus.)

Brooks, W. K.

The Larval Stages of Squilla Empusa Say. Chesapeake Zoological Laboratory

\

Scientific Results of the Session of 1S78, pp. 143-170, PI. IX.-XIII. Feb-

ruary, 1879.

Also published as Studiesfrom the Biological Laboratory of Johns Hop-

kins University, I. Part 3.

The Rhythmical Character of the Process of Segmentation. Aner. Journ.

Sci. 8f Arts [3], XX. p. 293. October, 1880.

(Observed in eggs of Lucifer.)

The Young of the Crustacean Lucifer, a Nauplius. Amer. Naturalist, XIV.

pp. 806-808. November, 1880.

(Also records obs. of V.. B. Wilbos that so8a of Libinii has full number of

thoracic appendagea when it leaves egg. Wilson has also raised soBa from egp

of Porcellana, Pinnixn, Sesarmn, I'immili, n f, and CaUifUCtet.)

The Embryology ami Metamorphosis of the Sergettid*. Zoolog. .l>u->-ig., III.

pp. 563-567, L5 Nov., 1880.
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Also brief notice in Fifth Annual Report of the Johns Hopkins University,

Baltimore, Maryland, 1880, Appendix E, " Report of Chesapeake Zoologi-

cal Laboratory for the Third Year, Summer of 1880, Beaufort, N. C,"

p. 57. 1880.
(Lucifer, Acetes?)

Lucifer : a Study in Morphology. (Abstract.) Proc. Roy. Soc. London, No. 212,

1881. 3 pp.
(Development of Lucifer, Acetes ?)

Brooks (W. K.) and Wilson (E. B.).

The First Zoea of Porcellana. Studiesfrom the Biological Laboratory of Johns

Hopkins University, II. No. 1, pp. 58-64, PL VI., VII. 1881.

Buchholz, Reinhold.

Ueber Hemioniscus, eine neue Gattung parasitischer Isopoden. Zeitschr.

f. wissensch. Zool., XVI. pp. 303-327, Taf. XVI., XVII. 1866.

Beitrage zur Kenntniss der innerhalb der Ascidien lebenden parasitiscben

Crustaceen des Mittelmeeres. Zeitschr. f. wissensch. Zool., XIX. pp. 99-

155, Taf. V.-XI. 1869.

(Figures nauplii of several Notodelphyida.)

See also Munter, Jul.

Bullar, J. F.

On the Development of the Parasitic Isopoda. Phil. Trans. Roy. Soc. London,

CLXIX. pp. 505-521, PI. XLV.-XLVII. 1878. Abstr. in Proc. Roy.

Soc. London, XXVII. pp. 284-286. April 4, 1878.

(Cymotlioe.)

Burmeister, Hermann.
Beitrage zur Naturgescbichte der Raiikenfiisser (Cirripedia). Berlin, 1834

viii. + 60 pp., 2 pi.

(Development, pp. 12-27, PI. I.)

Cane. See DuCane.

Carbonnier, Pierre.

L'Ecrevisse. Moeurs— Reproduction— Education. Paris, 1869. 197 pp.

(Notes on hatching and young, Ch. VI. pp. 49-56.)

Cavolini, Filippo.

*Memoria sulla Gcnerazione dei Pesci e dci Granchi. Napoli. 1787.

Germ, transl. by E. A. W. Zimmermann. Abhandlung iiber die Erzeu-

gung der Eische und der Krebse. Berlin, 1792. 192 pp., 3 pi.

(Zoea of Brachyura [Grapsus variust], young of Entoniscus, lihizocephala. &C.)

Chantran, Samuel.

Observations sur PHistoire Naturelle des Ecrevisses. Comptes Rendus de

I'Jcad. des Sri.. Paris, LXXI. pp. 43-15. 1570

Trans, in Ann. Mag. Nat. Hist. I
I], VI. pp. 265-867. 1870. Journ.

deVAmtl. etde la Physiol. (Robin's), VII 1. pp. 286-838. 1879. Rev.

Mag. Zool. [2], XXIIL pp. 75-?s. 1871-79.
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Nonvelles Observations sur le Developpement des licrevisses. Compies Rendus

de VAcad. des Set., Paris, LXXLIL pp. 220, 221. 1871.

Trans, in Ann. Mag. Nat. Hist. [4], VIII. pp. 219, 220. 1871. Journ.

de I'Anat. et de la Physiol. (Robin's), VIII. p. 238. 1872. Rec. Mag.

Zool. [2], XXIII. pp. 78, 79. 1871-72.

Clapar£de, A. Ren6 Edouard.

Beobachtuugeu iiber Anatomie und Entwicklungsgeschichte wirbelloser Thiere

an der Kiiste von Normandie angestellt. Leipzig, 1863. viii. + 120 pp.,

18 pi.

(Development of Mysis, pp. 92-94, PI. XVII. figs. 1-6; Lepas anatifera, pp. 98-101,

PI. XVII. figs. 15-26; Phoxichilidium, pp. 104, 105, PI. XVIII. figs. 13, 14.)

Claus, Carl.

Ueber den Bau und die Entsvickelung parasitischer Crustaceen. Cassel, 1858.

-34 pp., 2 pi.

(Chondracanthus, Lemanthropus, Kroyeria.)

Zur Anatomie und Eutwickelnngsgeschiclite der Copepoden. Arch.f. Xatur-

gesch., XXIV. 1, pp. 1-76, Taf. I.-III. 1858.

*Zur Kenntniss der Malacostracenlarven. Wiirzburg. naturwiss. Zeitschr.,

II. pp. 23-46. 1861.

Ueber die morphologischen Beziekungen der Copepoden zu den verwandten

Crustaceengruppen der Malacostraken, Phjllopoden, Cirripedien und

Ostracoden. Wiirzburg. naturwiss. Zeitschr., III. pp. 159-167. 1862.

Ueber den Bau und die Entwicklung von Achtheres percarum. Zeitschr./.

wissensch. Zool, XI. pp. 2S7-308, Taf. XXIII., XXIV. 1862.

Die frei lebeuden Copepoden mit besonderer Beriicksichtigung der Fauna

Deutschlands, der Nordsee und des Mittclmeeres. Leipzig, 1868. x. + 230

pp., 37 pi.

(Development, pp. 72-83. Figures several nai»plii.)

Ueber einige Schizopoden und niedere Malacostraken Messina's. Zeitschr.

f. wissensch. Zool, XIII. pp. 422-454, Taf. XXV.-XXIX. 1863.

(Development of Palinurus, Sergesies, Euphnusia.)

Zur naheren Kenntniss der Jugendformen von Cgpris orurn. Zeitschr. f. wis-

sensch. Zool., XV. pp. 391-398, Taf. XXVIII., XXIX. 1865.

Abstr. by C. Spexce Bate in Rec. Zool. Lit. (1865), 11. pp. 34 i, 345.

1866.

Die Copepodcn-Fauna von Nizza. Ein Beitrag zur Cli.iraktcristik dor Formes

and deren Abanderangen "im Sinne Darwin's." SckriJUn d. Gcscll. wm

Btforierung d.gesanmt. Natunoiuem. ra Marburg, IX. BuppL 1. 84 pp.,

5 pi. 1866.

(Young CalancBa, \>. !», Taf. V. fig. 22. Gtlnnus mattigcphanul pp. 10, 11.

V. fig*. 90, 21.)
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Ueber Lernaeocera esocina v. Nordm. (Vorlaufige Mittheilung.) Sitzttngsber.

d. Gesell. zur Beforderung d. gesammt. Naturwissen. zu Marburg, 1867,

pp. 5-12.

(Development, pp. 11, 12.)

Ueber den Entwicklungsmodus der Porcellana-Larven im Vergleiche zu den

Larven von Pagurus. Sitzungsber. der Gesell. zur Beforderung d. gesammt.

Naturwissen. zu Marburg, 1867, pp. 12-16.

Ueber die Metamorphose und systeniatisehe Stellung derLernaeen. Sitzungs-

ber. d. Gesell. zur Beforderung d. gesammt. Naturwissen, zu Marburg, 1868,

pp. 5-13.

Beitrage zur Kenntniss der Ostracodeu. I. Entwicklungsgeschichte von Cy-

pris. Schriften d. Gesell, zur Beforderung d. gesammt. Naturwissen. zu

Marburg, IX. pp. 151-166, 2 pi. 1868.

Abstr. iu Ann. Mag. Nat. Hist. [1], IV. pp. 291, 292. 1869. *Arch.

Sci. Phgs., XXXV. pp. 312-314. 1869.

Beobaclitungen iiber Lernaeocera, Peniculus uud Lemaea. Ein Beitrag zur

Naturgeschiclite der Lernaeen. Schriften d. Gesell. zur Beforderung d.

gesammt. Naturwissen. zu Marburg, IX. Suppl. 2. 32 pp., 4 pi. 1868.

(Young of Lernceocera esocina. Metamorphosis of Leniaia branchialis, pp. 16-

27, Taf. IV.)

Die Cgpris-&\m\ic\ie Larve (Puppe) der Cirripedieu uud ilire Verwandlung in

das festsitzende Tliier. Ein Beitrag zur Morphologic der Rankenfiissler.

Schriften d. Gesell. zur Beforderung d. gesammt. Naturwissen. zu Marburg,

IX. Suppl. 5. 17 pp., 2 pi. 1869.

Die Metamorphose der Squillideu. Nachrichten Kon. Gesell. Wissensch. Gijtliu-

gen, 1871, pp. 169-1S0. (Abstract.) Abh. Kon. Gesell. Wissensch. Got-

tingen, XVI. pp. 111-163, Taf. I.-VIII. 1871. (Full memoir.)

Zur Kenntniss des Bau's und der Entwicklung von Apus und Branchipus.

Nachrichten Kon. Gesell. Wissensch. Gbltingen, 1872, pp. 209-225. *Zeit-

schr. gesammt. Naturwissen., VI. pp. 200, 201. 1872.

Zur Kenntniss des Baucs und der Entwicklung von Branchipus stagnalis

und Apus cancriformis. Abh. Kon. Gesell. Wissensch. Gottingen, XV11I.

pp. 93-140, Taf. I.-VIII. 1878.

Ueber die Entwickclung, Organisation und systematische Stellung der Argnli-

den. Zeitschr.f. wissensch. Zooi, XXV., pp. 217-284, Taf. X1Y.-W 1 1 1.

1875.

*Das System der Crustaceen im Lichtc der Desceudcuzlehrc. I. Die Metamor-

phose der Malakostraken. Wien, 1875.

Zur Kenntniss der Organisation und des feinern Bancs der Daphniden und

verwandter Cladoceren. Zeitschr /' wissensch. Zool., XXVII. pp. 862-402,

Taf. XXV.-XXVU1. An-, 1876.

(Structure of ovary, eggs, &C., pp. 3S!)-:!'.H», Taf. XXVII. figs. L5-20.)
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Grundziige der Zoologie. Zum Gebrauche an Universitaten und hoheren

Lehranstalten sowie zum Selbststudium. 3te Aufl. Marburg und Leipzig,

1874, 1876. xii. + 1254 pp.

(Development of Crustacea, pp. 450-562, passim. 1876.)

TJntersuchuugen zur Erforsclmng der Geuealogischen Grundlage des

Crustaceeu-Systems. Eiu Beitrag zur Desceudeuzlehre. "VVien, 1876.

viii. + 114 pp., 19 pi.

Noticed by Eduard ton Martens in Zoblog. Rec. (1876), XIII. Crust.,

pp. 2, 3. 1878.

(General work on development of Crustacea.)

Neue Beitrage zur Kenntniss der Copepoden unter besonderer Beriicksiehti-

gung der Triester Eauna. Arbeiten aus d. zoolog. Inst, d. Universitat Wieu

u. d. zoolog. Station in Triest, III. pp. 313-332, Taf. XX11I.-XXY. 1881.

(Young males of certain species resemble the female in the segmentation of

the antennae, &c.)

Coldstream, John.

On tbe Structure and Habits of the Limnoria terebrans, a minute Crustaceous

Animal, destructive to marine wooden Erections, as Piers, &c. Edinburgh

New Philosoph. Journ., XVI. pp. 31G-334, PI. VI. 1834.

(Young, p. 325, PI. VI. figs. 17, 18.)

Cornalia (Emilio) and Panceri (Paolo).

Osservazioni zoologico-anatomiclie sopra un nuovo Geuere di Crostacei Iso-

podi sedentarii (Gi/ge branehialis). Memorie delta Reale Accad. d. Science

di Torino, [2], XIX. 1858. 30 pp., 2 pi.

(Development, pp. 21-27, PI. I. figs. 6-25.)

Costa, Oronzio-Gabriele.

Eauna del Regno di Napoli, &c. Napoli, 1829, et seqq.

(Embryo of Callianassa subterranea, Decapodi Maerouri, Tav. Pu
, fig. 2, pp.

9, 10. Feb. 1847.)

A few plates are missing from the copy of this work in the library of

the Museum of Comparative Zoology. According to Leuckart, Arrh.f.

Nalurgesch., 1859, 1, p. 246, the embryo of Notopteropkonu is figured.

Coste [P.].

Note sur la Larve des Langoustos. Compter Bendus de VAcad. des Set.,

Paris, XLVI. pp. -".I?, 6 18. 1858. Ann. Mag. Nat. Hist. [3], I. p. 466.

1858.
(Phyllisoma the larva of Palvnmrus.)

Etudes stir lea Moeura el but la Generation d'un certain Nombrt d'Animaux

marina. Comptes Rendu* de I'Acad, des Set., Paris, \I<YI1. pp. I

1858.

Trana. in Ann. Mag. Sat. Hist. .">,. II. pp. L97-802. 1858.
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Couch, R. Q.

On the Metamorphoses of the Decapod Crustaceans. The Eleventh Annual

Report of the Royal Cornwall Polytechnic Society, 1843, pp. 28-43, PI. I.

Falmouth.

(Carcinus Manas, Portunus plicatus, Cancer pagurus, Main verrucosa, Inachus

dorynchus, Pisa Gibbsii, Homarus vulgaris, Palinurus vulgaris, Galatea squamiftra.

Xantho jloridus, X. rivulosus, Pilumnus hirtellus, Polybius Utrislowii, Portunus

puber, and several others hatched as zoese.)

See Bell's Hist. Brit. Stalk-eyed Crustacea. Loudon, 1853.

On the Metamorphosis of the Crustaceans, including the Decapoda, Enlo-

mostraca, and Pycnogonida. The Twelfth Annual Report of the Royal

Cornwall Polytechnic Society, 1844, PP- 17-46, PI. I. Falmouth.

(Carcinus Manas, Palinurus vulgaris, Homarus vulgaris, Crangon vulgaris,

Palwmon serratus, Porcellana platycheles, Cyclops quadricornis, Orithyia coccinea,

Nymphon gracile.)

See Bell's Hist. Brit. Stalk-eyed Crustacea. London, 1853.

[Letter to C. Spence Bate on the Larvae of Cuma.~\ Ann. Mag. Nat. Hist.

[2], XIX. pp. 106, 107. 1857.

On the Embryo State of Palimmts vulgaris. Nat. Hist. Rev., IV., Proc. Soc,

pp. 250-257, PI. XVII. 1857. Rep. Brit. Assoc. Ado. Sci. for 1857,

Trans, of Sect., pp. 102, 103. 1858.

(Larva referred to Phyllosoma by Gerstaecker, Arch. f. Naturgesch. 1858,

2, p. 455.)

Cunningham, Robert O.

[Letter to C. Spence Bate,] Carcinological Gleanings, No. III., Ann. Mag.
Nat. Hist. [4], I. pp. 442-446. 1868.

(Uca Cunninghami Bate with live, fully developed young ones under the pleon.)

Czerniavsky. See Tscherniawsky.

Dana, James D.

United States Exploring Expedition, during the Years 1838, 1839, 1S40,

1841, 1842, under the Command of Charles Wilkes, U. S. N. Vol. XIII.

Crustacea. Philadelphia, 1852. xii. -f 1618 pp., 96 pi.

(Passim.)

Danielssen [D. C.]. See Koren, J.

Darwin, Charles.

A Monograph on the Sub-Class Cirripedia, with Figures of all the Species.

The Lepadidce, or Pedunculated Cirripedes. London, 1851. xii. -|- 400 pp.,

10 pi.

(Metamorphoses, pp. 8-28.)

The Balanidce, or Sessile Cirripedes, the Verrucidie, &c, &c. London,
1854- viii. + 6S4 pp., 30 pi.

(Metamorphoses, pp. 102-133.)
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De Filippi. See Filippi.

De Geer. See Geer.

De La Valette St. George. See La Valette St. George.

Dohrn, Anton.

Die embryouale Entwicklung des Asellus aquaticus. Zeitschr. f icissensch.

Zool., XVII. pp. 221-278, PL XIV., XV. 1867.

On the Morphology of the Arthropoda. Journ. of Anat. and Physiol., II.

([2], I.) pp. 80-86. 1868.

Abstr. in Rep. Brit. Assoc. Adv. Sci. for 1867, Trans, of Sect., p. 82.

1868.

Untersuchungen iiber Bau und Entwickelung der Arthropoden. 1. Ueber

den Bau und die Entwickelung der Cumaceen. Jenaische Zeitschr., V.

pp. 54-81, Taf. II., III. 1870.

Untersuchungen iiber Bau und Entwicklung der Arthropoden. 3. Die

Schalendriise und die embryouale Entwicklung der Daphnien. Jenaische

Zeitschr., V. pp. 277-306, Taf. X. 1870.

Untersuchungen iiber Bau und Entwicklung der Arthropoden. 4. Entwick-

lung und Organisation von Praniza (Jnceus) maxillaris. Zeitschr. f
icissensch. Zool., XX. pp. 55-80, Taf. VI.-VIII. 1869.

Untersuchungen iiber Bau und Entwicklung der Arthropoden. 5. Zur

Kentniss des Baues von Paranthura Costana. Zeitschr. f. icissensch. Zool.,

XX. pp. 81-93, Taf. IX. 1869.

(Observations on development in Nachtrag.)

Untersuchungen iiber Bau und Entwicklung der Arthropoden. 6. Zur Ent-

wicklungsgeschicbte der Panzerkrebse (Decapoda Loricata). Zeitschr.f
mssensch. Zool., XX. pp. 249-271, Taf. XVI. 1870.

(Scyllarus arctus, Palinurus vulgaris.)

Untersuchungen iiber Bau und Entwicklung der Arthropoden. 7. Zur

Kenntniss vom Bau und der Eutwicklung von Tanais. Jenaische Zeitschr.,

V. pp. 293-306, Taf. XL, XII. 1870.

Untersuchungen iiber Bau uud Entwicklung der Arthropoden. 8. Die

Ueberrestc des Zoea-Stadiums in der ontogenetiscben Entwicklung der

verscbiedenen Crustaceen-Familien. Jenaische Zeitschr., V. pp. 471-191.

1870.

Untersuchungen iiber Bau und Entwicklung der Arthropoden. 9. Eine

neue Nauplius-Form (Archizoi:a air/as). Zritschr.f. icissensch. Zool., XX.

pp. 597-606, Taf. XXVIII., XXIX. 1870.

(
Cirripedia.

)

UntersuclimiLr'ii fiber Ban and ESntwicklnng der Arthropoden. 10. Beitragc

zur Kcnnliiiss der Malacostrakm und Hirer Larvcn. Zeitschr. f. icissensch.

Zool., XX. pp. 607-626, Taf. XXX.-XXX 1 1. 1870.

(Ampli'mn. Liijihugimti r, /'vrhiinis, I'tiiil'iliis, QttlaUa, 1'.liphocuris.)
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Untersuchungen iiber Bau und Entwicklung der Arthropoden. 11. Zweiter

Beitrag zur Kenntniss der Malacostraken und ilirer Larven-formen.

Zeitschr. f. wissensch. Zool., XXI. pp. 356-379, Taf. XXVH.-XXX.
1871.

(Zoeae, pp. 372-378, Taf. XXLX., XXX.)

Gescbichte des Krebsstammes, nach embryologischen, anatomischen und
palaeontologischen Quelleu. Jenaische Zeitschr., VI. pp. 96-156. 1871.

Der Ursprung der Wirbelthiere und das Princip des Eunctionswechsels.

Genealogische Skizzen. Leipzig, 1875. 87 pp.

(Contains remarks on development of various Crustacea, passim.)

DuCane, C.

Letter from Captain DuCane, R. N., to the Bev. Leonard Jenyns, on the

subject of the Metamorphosis of Crustacea. Extract from a Letter on the

same subject from Captain DuCane, R. N., to W. S. MacLeay, Esq.

Ann. Nat. Hist., II. pp. 178-181, PI. VI., VII. 1839.

(Palcemon, Crangon.)

On the Metamorphoses of the Crustacea. Ann. Nat. Hist., III. pp. 438-440,
PI. XL 1839.

(Carcinus Mcenas.)
Dujardin, Felix.

Observations sur les Metamorphoses de la Porcellana longicornis, et Descrip-

tion de la Zoe, qui est la Larve de ce Crustace. Comptes Rendus de

VAcad. des Sci., Paris, XVI. pp. 1204-1207. 1843.

Duthiers. See Lacaze-Duthiers.

Edwards. See Milne Edwards.

Erdl, M. P.

Entwicklung des Hummereies von den ersten Veranderungen im Dotter an bis

zur Beife des Embryo. Munchen, 1843. 40 pp., 4 pi.

Noticed iu Ann. Mag. Nat. Hist., XIII. pp. 213, 214. IS44.

(Plate II. figs. 1-10, Careinus Jfitnas in ovo.)

Eschscholtz, Fr.

Bericht iiber die zoologische Ausbeute wahrend der Bcisc von Kronstadt bis

St. Peter-und-Paul. Isis, 1825, 1, col. 733-747, Taf. V.

(Lonchophorvs anceps, col. 734, Taf. V. fig. 1, described as a M.icrouran, is a Bra-
chyuran zoe'a, described by A. Dohrn, Zeitschr./. witsetueh. Zool., XXI. p. 378, Vat.

XXX. fig. 52, isri, and by Claus, under the name of riuteocaris, "Untexsnchaa-
gen," &c, p. 65, Taf. XII. figs. 1-7, 1S76.)

Faxon, Walter.

Ou some Young Stages in the Development of Hippa, Porcellana, and Pinnixa.
Bull. Mus. Comp. Zool. at Harvard Coll., in Cambridge, V. pp. 363-

5 pi. June 30, 1879.

(Includes notice of unpublished observations of S. T. Smith on development of
Pinnixfi, pp. -Jill, 265, and Piiuiotlnnt, p 866,/oot«Ota.)

VOL. ix. — no. (5. 14
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On the Development of Palamonetes vulgaris. Bull. Mus. Comp. Zobl. at Har-

vard Coll., in Cambridge, V. pp. 303-330, 4 pi. Sept. 1879.

(Includes notice of schizopod stage of Virbius zostericola, p. 322.)

On some Points in the Structure of the Embryonic Zoea. Bull. Mus. Comp.

Zoo/, at Harvard Coll., in Cambridge, VI. pp. 159-1G6, 2 pi. Oct. 19,

1880.

(Carcinus ,V<snas, Panopeus Sayi, Gelasimus pugnax.)

Filippi, F. de.

Osservazioni Zoologiche. SecondaNota sulla Dichelaspis Baricinii. Archivio

di Zoologia, I. pp. 200-206, Tav. XII., XIII. 1861.

(Development, pp. 200-203, Tav. XII., XIII. figs. 10, 11.)

*Ueber die Eutwicklung von Dichelaspis Dancinii. Molescholt's TJntersuchun-

gen zur Naturlehre des Menschen und der Thiere, IX. pp. 113-120, 2 pi.

1863.

Fischer, Sebastian.

Abhandlung iiber das Genus Cypris, und dessen in der TTmgebung von St. Pe-

tersburg uud von Fall bei Reval vorkommendeu Arten. Mem. des Savants

Strangers pres. a FAcad. Impe'r. des Sci. de St.-Petersbourg, VII. pp. 127-

167, 11 pi. 1854.

Also printed separately, with date 1851.

(Young individuals of several species represented.)

Beitrag zur Kenntuiss der Ostracoden. Abhandl. <l. A . bayr. Akad. d. Wis-

sensch. Munchen. Math. phys. CI., VII. pp. 635-6G6, Taf. XIX., XX.
1855.

(Young Cypris, pp. 643, G44, Taf. XIX. figs. 7, 8.)

Fraisse, Paul.

Die Gattung Cryptoniscus Pr. Miiller (Liriope Rathkr). Arbeit, am dem

zoolog.-zootom. Inst, in JFiirzburg, IV. pp. 239-296, Taf. X 1 1 .-XV. 1878.

(Includes development. Nauplius of Peltogaster Rodriguezii, Taf. XV. fig. 57.)

Entoniscus Carolinii n. Sp., nebst Bcmcrkuugen iibcr die Umwandlung und

Systematik der Bopyriden. Arbeit, aus dem zoolog.-zootom. Inst, in H'urz-

burg, IV. pp. 382-440, Taf. XX., XXL 1878.

Frey (Heinrich) and Leuckart (Rudolph).

Beitrage zur Kenntuiss wilbellosei Tliiore mit bosonderer Bcriicksichtigung

der Fauna des Norddeutselun Meeres. Braunschweig, 181/7. 170 pp.,

2 pi.

relopment of MytU, pp. 127-180.)

Fri6. Sec Fritsch.

Fritsch, Anton.

Uehcr das Vorkommen von Apm und Branehipu* in Bohmen. Verhandl. d.

KaU.-Kbnigl.toolog.-botan. Qesell. i>> Wien, XVI. p .'. 1866.

(On the influence of deekcattoo on the development of thi
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Gamroth, Alois.

Beitrag zur Kenntniss der Naturgeschichte der Caprellen. Zeitschr.f, wis-

sensch. Zool., XXXI. 101-126, Taf. VIII.-X. 1878.

(Development, pp. 122, 123, Taf. VIII. figs. 15-21.)

Geer, Charles De.

Memoircs pour servir a l'Eustoire des Insectes. Tome VII. Stockholm,

1778. 7
e Mem. Des Monocles, pp. 443-491, PI. XXVI1.-XXX.

Germ, transl. by J. A. E. Goeze. Abhandlungen zur Geschichte der

Insekten. Bd.VII. Niiraberg, 1783. Pp. 164-181, PI. XXYIL-XXX.
(Larvae of Cladocera, Copepoda, j>assim.)

Geoffroy Saint-Hilaire, Isid.

Rapport fait a l'Academie royale des Sciences, snr un Memoire de M. Milne

Edwards, intitule : Observations snr les Chaugemcnts de Forme que les

Crustaces eprouvent dans le jeuue Age. Ann. Sci. Nat. [1], XXX.

pp. 360-372. 1883.

Gerbe, J.

Sur les Sacculina. Extrait d'une Lettre de M. J. Gerbc, adressee a M. Van
Beneden. Bull. Acad. Roy. Belgique, [2], XIII. pp. 339, 340. 1862.

' (On development.)

Recherches sur la Constitution et le Developpement de l'CEuf ovarien des Sac-

culines. Comptes Rendus de VAcad, des Sci., Paris, LXVIII. pp. 460-462,

22 Feb. 1869.

Abstr. in Rev. Mag. Zool. [2], XXI. pp. 79, 80. 1869. Ann. Mag. Nat.

Hist. [4], III. pp. 321, 322. 1869.

Reponse aux Observations de M. Balbiani, sur le Role des deux Vesicules que

renfermc l'CEuf primitif. Comptes Rendus de VAcad. des Sci., Paris,

LXVIII. pp. 670, 671. Mar. 15, 1879.

(Egg of Sacculina.)
Gerbe, Z.

Metamorphoses des Crustaces marins. Comptes Rendus de VAcad. des Sci.,

Paris, LIX. pp. 1101-1103. 1864 Rev. Mag. Zool. [2], XVII. pp. 79-

83. 1865. Ann. Mag. Nat. Hist. [3], XV. pp. 237, 238. 1S65.

Notice by C Spence Bate in Reo. Zoolog. Lit. (1S6:>), 11. pp. 321, 322.

1866.

(Phyllosoma the young of Palinurus. Embryonic skin with invaginated spines

in numerous wncra.)

Metamorphoses des Crustaces marins. Dcuxiemr Note. Comptes Rendus de

VAcad. des Sci.. Paris, LX. pp. 74-77. 1865. R t. Mag. Zool. [2],

XVII. pp. 83-87. 1865. Ann. Mag. Nat. Hist. [3J XV. pp. 366-

1865.
(Internal structure of Phijllofoma and other larva-)
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Appareils vasculaire et nerveux des Larves des Crustaces marins. Comptes

Rendus de VAcad, des Sri., Paris, LXII. pp. 932-937. Apr. 23, 1866.

Trans, by W. S. Dallas in Ann. Mar/. Nat. Hist. [3], XVIII. pp. 7-

12. 1866*

{Porcellana, Homarus, Phyllosoma, Nymphon, &c.)

Metamorphose des Crustaces marins. Quatrieme Note. Comptes Rendus de

I'Acad, des Sri., Paris, LXII. pp. 1024-1027- May 7, 1866. Ann. Mag.

Nat. Hist. [3], XVIII. pp. 69-71.* July, 1866.

(Conclusions from observations recorded in three preceding note9.

)

Gerstaecker, A.

Bericbt iiber die wissenschaftlicben Leistungen im Gebiete der Entomologie

wabrend des Jabres 1857. Arch./. Naturgesch. 1858, 2, p. 455.

(Larva of Palinurus, described by R. Q. COUCH (Nat. Hist. Rev. IV., Rep. Brit.

Assoc. Adv. Sci.for 1857), referred to Phyllosoma.)

Vol. V. (Artbropoda) of Bronx's Klassen und Ordnungen des Thier-Reichs.

Leipzig und Heidelberg, 1866 et seqq.

(Development, passim.)

[On Ornitholepas austra/is Targ. Tozz.] Sitz.-Ber. Gesell. naturf. Freunde

zu Berlin, 1875, pp. 113-115.

(An immature form. See Ad. Taegioni Tozzetti, Bull. Soc. Entomol. Italiana,

IV. pp. 84-96, Tav. I. 1872.)

Giard, Alfred.

Contributions a FHistoire Naturelle des Synascidies. Arch. Zool. Exper., II.

pp. 481-614. 1873.

(Xauplius of Ophioseides apoda, PI. XTX. fig. 2.)

Sur les Cirripedos Rbizocepbales. Comptes Rendus de I 'Acad, des Sci., Paris,

Vol LXXVII. pp. 945-948. 1873.

Sur l'Embryogenie des Rbizocepbales. Comptes Rendus de VAcad, des Set.,

Paris, Vol LXX1X. pp. 44-46. 187If.

Trans, in Ann. Mag. Nat. Hist. [4], XIV. pp. 381-383. 187*.

Sur les Isopodes parasites du Genre Entoniscus. < 'omptes Rendu* de VAcad, des

Sci., Paris, Vol. LXXXVII. pp. 299-301. 1878.

Trans, iu Ann. Mag. Nat. Hist. [5], II. pp. 3 16-348. 1878.

("NanpliuB-eye" in embryo.)

Notes pour scrvir a l'Histoire du Genre Bntonitcvs. Joum. de J'Anat. et

Phy*iol.(R but et P MY. pp. 676-700, PI. XLYI 1878.

Trans, by W. B. Dallas in Ann. Mag. Nat. Hi*t. 5 . IV. pp. 137-156,

PL \. /

(Development, pp. 693-698. On the eye of 0//>m-larva of Cim'/xdin, p. 605,

foot-i

On the Nauplina and Pupa Stage of Suctoria, Ann. Mag. Nat. Hist. [5],

II. pp. 838, 334. Sept. 1878

(Fritz M'ill'r'« " PmevMuuipliut " '"•' ;> larval Soctorlan.)
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Gissler, Charles F.

Contributions to the Fauna of the New York Croton Water. Microscopical

Observations during the Years 1870-71. New York, 1872. 23 pp., 5 pi.

(Young of Cyclops and Cypris.)

Goodsir, Henry D. S.

On a New Genus, and on Six New Species of Crustacea, with Observations on

the Development of the Egg, and on the Metamorphoses of Caligus, Car-

cinus, and Pagunis. Edinburgh New Philosoph. Journ., XXXIII. pp. 174-

192, PI. II., III. 18j&.

The section on development of Caligus trans, in Ann. Set. Nat. [2],

Zool., XVIII. pp. 181-184. 1842.

On the Sexes, Organs of Reproduction, and Mode of Development, of the

Cirripeds. Account of the Maidre of the Fishermen, and Descriptions of

some New Species of Crustaceans. Edinburgh New Philosoph. Journ.,

XXXV. pp. 88-101, 336-339, PL III., IV., VI. 1843. Froriep's Neue

Notizen, XXX. col. 193-200, 209-215. I844.

Gosse, Philip Henry.

A Naturalist's Rambles on the Devonshire Coast. London, 1853. xvi. -+-

451 pp., 28 pi.

(Young of Eyperia [?], p. 3G8, PL XXII. fig. 15.)

Tenby : a Sea-side Holiday. London, 1850. xx. -f 400 pp., 24 pi.

(Development of Balanus, pp. 115-118, PI. III., IV. Last zoea stage and first

megalopa stage of Galatea [Porcellana ?], pp. 169-172, PI. VII., VIII. ; also brief

notice in A Year at the Shore, p. 194, London, 1865.)

Gray [J. E.].

Reproduction of Cirrhipeda. Proc. Zoblog. Soc. London, Pt. 1. pp. 115, 11C.

1833.
(Balanus Cranchii.)

Grobben, Carl.

Die Entwickelungsgeschichte der Moina rectirostris. Zuglcich ein Beit rag

zur Kenntniss der Anatomie der Phyllopoden. Arbeiten an* d. zoolog.

Inst. d. Universitdt Wien u. d. zoolog. Station in Triest, II. pp. 203-2fiS,

Tat. XI.-XV 1 1. 1879.

Abstr. by P. Mayer in Zoolog. Jahresber. 1S79, I. pp. 395, 399-401,

1880 ; in English, by J. S. Kingsley, in Amer. Naturalist, XIV.

pp. 114-116, 7 figs., February, 1880.

(Also contains observations on larva of Cyclops and Errjasilus.)

Die Entwicklungsgcschiehte von Cetochilus septentrionalis Goodsir. Arbeiten

aits d. zoolog. Inst. d. Universitdt Wien u. d. zoolog. Station in Triest,

III. pp. 243-2S2, Taf. XIX.-XXII., 2 cuts. 1881.

Abstr. in Journ. Boy. Microscop. Soc. [-2], I. pp. 731-73G. 1881.

(Also contains observations on the formation of the mesoderm in Phyllopoda

and Cirri/Htlio. pp. 29-31.)
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Grube, Adolph Eduard.

Bemerkungen iiber die Phyllopoden, nebst einer Uebersiclit ihrer Gattungen

und Artea. Arch.f. Naturgesch., 1853, 1, pp. 71-172, Taf. Y.-YIII.

(Observations on development, passim.)

Guenn-M^neville, Felix Eduard.

*In Ramox de la Sagka's Historia Fisica, Politico, y Natural de la Isla de

Cuba. II. Parte, Historia Natural, VII. p. xx. ff., Tab. III. Paris, 1856.

Guilding, L.

Desultory Remarks relative to Points in the Economy of various Crustacea.

Mag. Nat. Hist. {Loudon's), Till. pp. 2?6,
#
277. May, 1835.

(Young of " mountain crab " [?] " leave the egg perfect.")

Cf. Bell's Hist. Brit. Stalk-eyed Crustacea, Introd., p. xliv. London, 1853.

Haeckel, Ernst.

Die Gastrula mid die Eifurchung der Tbiere. Jenaische Zeitschr., IX. ([2], II.)

pp. 402-508, Taf. XIX.-XXY. 1875.

(Peneus, pp. 447-452, Taf. XXIII.)

Hailstone, S.

An Illustrated Description of a Species of Eurynome, supposed to be hitherto

undescribed ; and Notices of some Instances of some Change of Form

which occurs in certain cited Species of Crustaccous Animals. Mag. Nat.

Hist. (Loudon's), VIII. pp. 549-551. October, 1835.

Hailstone (S.) and Westwood (J. O.).

Descriptions of some Species of Crustaceous Animals, by S. Hailstoxe, Jr.,

Esq. : with Illustrations and Remarks, by J. O. Westwood, Esq., F.L.S.,

etc. Mag. Nat. Hist. (Loudon's), VIII. pp. 261-276. May, 1835.

(Young of several Decapodn.)

Hartmann, Robert.

Beitrage zur anatomischc Kcnntniss der Schmarotzer-Krebse. 2. Isrnaeocera

Barnimii Mini Arch. f. Anat., Physiol, u. wissensch. Med., 1870, pp.

726-752, Taf. XVII., XVII I.

(Development, p. 749, Taf. XVIII. figs. 21-28.)

Hartog, Marcus. See Addendum, p. 244.

Haswell, William A.

Note on the Phyllosoma Stage of Ibacui Peronii Leach. Pror. Linn. Soc.

New South Wales, IV. pp. 230-282. 1870.

Henneguy, L. F.

Note sur I'Existence de Globules polaires dans l'CEuf des Crustacea. *Bull.

Philomath., Paris [71 IV. p. 1:55. L0 April, 1880. Trans, in Ann.

Hist. [:»]. VI. p. ir..y December, 1880.

(Seen in ovum of Astlhts aqwUicvs.)
Hensen, V.

Studien iiber das Qehororgan der Decapoden, Zeitschr./. vittensch. /""/.,

Mil pp 310-412, Taf. XIX.-XXII. 1868.

(Auditory apparatus of zuiia of Cnrdms Manas, p|
• \
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Herrick, C. L.

Microscopic Entomostraca. Geolog. 8f Nat. Hist. Survey of Minnesota, 1th

Ann. Rep. for the Year 1878, pp. 81-123, PL I.-XXI. 1879.

(Nauplii, passim.)

Hesse, Eugene.

Memoire sur les Pranizes et les Ancees. Ann. Sci. Nat. [4], Zool., IX. pp. 93-

119. 185S.

Complete memoir in Mem. pre's. par divers Savants a VInst. Imper. de

France, XVIII. 1864.

Memoire sur les Moyens a l'Aide desquels certains Crustaces Parasites

assurent la Conservation de leur Espece. Ann. Sci. Nat. [4], Zool., IX.

pp. 120-125, 1858. Comptes Rendus de VAcad. des Sci., Paris, XLVI.

pp. 1054, 1055, 1858.

(Parasitic Copepoda.)

Complete memoir in Mem. pre's. par divers Savants a. VInst. Imper. de

France, XVIII. 186$.

Memoire sur les Metamorphoses que subis9ent pendant la Periode Embryon-

naire les Anatifes appeles Scalpels Obliques. Ann. Sci. Nat. [4], Zool.,

XL pp. 160-178, 1859. Short Notice in Comptes Rendus de VAcad, des

Sci., Paris, XLVIII. p. 911. 1859.

(See later paper in Revue des Sci. Nat.)

Memoire sur deux nouveaux Genres de l'Ordre des Crustaces Isopodes Sedcn-

taires et sur les Especes Types de ccs Genres. Ann. Sci. Nat. [4], Zool.,

XV. pp. 91-116, PL VIIL, IX. 1861.

(Development of Athelgue, pp. 100-102, PI. Vin. figs. 2^-2^.)

Observations sur des Crustaces rares ou nouveaux des Cotes de Prance.

ler Art. Du Coiliacole setigere (Nobis), Coiliacola setigera. Ann. Sci. Nat.

[4], Zool., XVIII. pp. 34-3-355, PL Will. 1862.

(Few observations on development.)

Rechcrches sur quelques Crustaces rares ou nouveaux des Cotes de France.

2e Memoire. De la Lernee branchiate et de cello qui vit sur le Gade barbu.

3e Memoire. Famille des Lerneogastriens, Nobis. Genre Naobranchie,

Nobis. Ann. Sci. Nat. [4], Zool., XX. pp. 101-132, PL I. 1S63.

Memoire sur les Pranizes et les Ancees et sur les Moyens cnrieuz a l'Aide

desquels certains Crustaces Parasites assurent la Conservation de leur

Espece. Mem. pre's, par divers Sura,//* a VInst. ImpSr. de France, X V 1 1 1.

I864. 74 pp., 5 pi.

Abstr. in Ann. Mag. Nat. Hist. [3], XIV. pp. 405-117. 1861 (Me-

moir on the Praniza and Ancei.)

Reviewed by C. Spence Ba.tk in Ree. Zool. Lif., 1. (1864), pp. 296-

299. 1865.
(JPranua, Ancems, and parasitic Coptpoda.)
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Observations sur des Crustaces rares ou nouveaux des Cotes de France.

3
e Art. Ann. Sci. Nat. [5], Zool., I. pp. 333-358, PI. XL, XU. I864.

( Embryos of some species parasitic in Ascidians.

)

Memoire sur des Crustaces rares ou nouveaux des Cotes de France. 4e Art.

Sacculinides. Ann. Sci. Nat. [5], Zool., II. pp. 275-288, PI. XIX. A. I864

(Includes observations on development.)

Rechercbes sur les Crustaces rares ou nouveaux des Cotes de France. Com-

plement du 3e Art. Crustaces parasites vivant dans les Ascidies Phallu-

siennes. 5 e Art. Genre Pleurocrypte, Nobis. Ann. Sci. Nat. [5], Zool.,

III. pp. 221-212, PI. IV. 1865.

Abstr. by W. S. Dallas in Ann. Mag. Nat. Hist. [31 XVI. pp. 162-

107. I860.

(Young of Notopterophorus borribyx, pp. 225, 226 ; Pleurocrypta Galatea,

pp. 23-3-235, PI. IV. figs. 18-28.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.

G e Art. Ann. Sci. Nat. [5], Zool., IV. pp. 229-25S, PI. VI., VII. 1865.

(Young of several species found parasitic in compound Ascidians.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.

7
e Art. Memoire sur un nouveau Crustace parasite appartenant a l'Ordre

des Lerneidiens, formant la Famille des Lemeosipboniens et le Genre Le-

pospbile. Ann. Sci. Nat. [5], Zool., V. pp. 265-279, PI. IX. 1866.

Trans, by W. S. Dallas in Ann. May. Nat. Hist. [3], XVIII. pp. 73-

82. 1866.
(Larva, pp. 269, 270, figs. 23-26.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.

9e Art. Recberches sur les Genres Doropygus et Dyspontius de M. Thorell.

Description de quatre nouveaux Genres: Gastrode, Cberatricbode, Ophthal-

mopacbe et Platydurax (Nobis). Ann. Sci. Nat. [5], Zool., VI. pp. 51-

87, PI. IV. 1866.

(Young of Doropygus, a parasite of Ascidians, pp. 57, 65.)

Observations stir des Crustaces rares ou nouveaux des Cotes de France.

10e Art. Peltogastn sa et Sacculinidiens. Ann. Sci. Nut. [5], Zool., VI

pp. 321-360, PI. XL, XII. 1866.

(Includes observations on development.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.

11* Art. Memoire concernant deux Crustaces nouveaux trouves parmi des

Ballanes sillonees {BaUuuu ntlcatus) et des A.natifea lisses (Auati/a Unit).

Ann. Sci. Nat. [5J Zool., VII. pp. 123-152, PL II.. 1 II 1867.

(Includes observations on larva <if Cirriptdia.)

Observations sur des Crustacea rares 00 nouveaux di de Trance.

14" Art. Description de deux Bacculinidiena, d'un Pellogaatre, d'nn

Polyohliniophile et de deux Cryptopodea noureaux Ann. Sei. Nat. [BJ

/ .1., VI 11. pp. 377-381, 1861 . IX. pp. 53-61, 1868.
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Observations sur des Crustaces rares ou nouveaux des Cotes de France.
15 e Art. Description d'un nouveau Crustace appartenaut au Genre Lim-
norie. Ann. Sci. Nat. [5], Zool., X. pp. 101-120, PI. IX. 1868.

(Young, pp. 108, 109, figs. 4, 5.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.
10 e Art. Ann. Sci. Nat. [5], Zool., X. pp. 347-371, PI. XIX. 1868.

(Embryo of Cuma terginigra, pp. 353, 354, fig. 19.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.
17 e Art. Description d'un nouveau Crustace Type d'une nouvelle Famille
des Annelidicoles

; du Genre des Chelonidiformis ; du nouveau Genre Aplo-
pode et de plusieurs autres Crustaces, encore inedits, appartenant aux
Genres Polychlinioplrile, Cryptopode, Botryllopbile, Botliacus, Adranesius,
Lygepbile et Doropygus. Ann. Sci. Nat. [5], Zool., XL pp. 275-308
1869.

(Observations on young, passim.)

Observations sur des Crustaces rares ou nouveaux des Cotes de France.
18e Art. Description d'une nouvelle Espece de Crustace parasite des
l'Ordre des Lerneidiens de la Famille des Lerneoceriens, et du Genre Lernee

:

Lernee du Gade-petit, Lerncea Oadni minutus \Gadi minuti] (Nobis). Ann.
Sci. Nat. [5], Zool., XIII., Art. 4, 30 pp., PI. I. 1870.

(Embryology, pp. 7-15, PI. I.)

Memoire sur des Crustaces rares ou nouveaux des Cotes de France.
21 e

[20
e

] Art. Memoire sur la Famille des Splieromiens, a l'Occasion dea
Affinites et des Relations sexuelles qui paraissent exister eutre les Sphero-
miens et les Cymodoceens d'une part, et les Dynameniens et les Neseens
d'autre part. Ann. Sci. Nat. [5], Zool., XVIL, Art. 1. 35 pp., PI I -III
1873.

(Treats of young, passim.)

Memoire sur des Crustaces rares ou nouveaux des Cotes de France.
21e Art. Description de Crustaces nouveaux appartenani a la Legion des
Edriophtlialmes, de l'Ordre des Amphipodcs, de la Famille des PLscicoles,

de la Tribu des Enoplopodes, Nobis, du Genre des Ichthyomysoques, No-
bis. Ann. Sci. Nat. [5], Zool., XVIL, Art, 7. 16 pp., PI. IV. 1S7S.

(Young of Ichthyomyzocus Lopkii resembles adult, p. 11.)

Observations biologiques concemant les Cymothoadiens parasites el aotam-
ment le Cymotboe (Estre, OymotAoa (Sstrum. Revue des Sci. Nat., II.

pp. 1-13. June, 187S,

(Remarks on the young.

)

Memoire sur des Crustaces rares ou nouveaux drs Cotes de Fiance.
23e Art, pTanizes et AiuhVs nouveatix. ,•/;/;/. Sci. Nat. [5 . Zool . \1\
Art. 8. 29 pp., PI. XXI., Wll. 1874.
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Description des Crustaces rares ou nouveaux des Cotes de France.

25 e Art. Description dn Pagurus misanthropus ; son Ontogenie, sa Physi-

ologic et sa Biologic.— Description d'un Larve trouvee melee a celles de

ce Crustace.— Observations concernant les Pagurus Ulidianus et Pri-

deauxii. Ann. Sci. Nat. [6], Zool., III., Art. 5. 42 pp. PL V., VI.

1S76.

Description des Crustaces rares ou nouveaux des Cotes de France.

26e Art. Nouvelles Observations sur les Metamorphoses embryonnaires

des Crustaces de l'Ordre des Isopodes sedentaires.— Description de trois

nouvelles Especes de ces Crustaces, dont deux appartienuent au Genre

Athelgue et l'autre au Genre Pleurocrypte. Ann. Sci. Nat. [6], Zool., IV.,

Art. 2. 48 pp., PL VII.-IX. 1876.

Description de la Serie complete des Metamorphoses que subissent, durant la

Periode embryonnaire, les Auatifes designes sous le Nom de Scalpel ob-

lique ou de Scalpel vulgaire. Revue des Sci. Nat. [after 1S74]. 31 pp.,

2 pi.

Description d'un nouvel Ancee, l'Ancee du Congre, Anceus Congeri, faite sur

des Individus vivants. 25 pp., 1 pi. Ex. de la Revue des Sci. Nat.,

IV. Mars, 1876.

(Includes young or Praniza state.)

Remarques sur le Genre Cbaliine. Ann. Sci. Nat. [6], Zool., V., Art. 10.

3 pp. 1877.

(This so-called genus is a larva.)

Description des Males, non encore connus, des Leruanthropes de Gisler et

de Kroyer, aiusi que de la Femelle d'une Espece nouvelle, dessines et

peints d'apres des Individus vivants. 30 pp., 3 pi. Ex. de la Revue des

Sci. Nat., VI., dec, 1877 ; VII., join, 1878.

Description des Crustaces rares ou nouveaux des Cotes de France decrits et

peints sut des Individus vivants. 2 (J e Art. Description de dix nouveaux

Crustaces, dont sept appartienncnt du Genre Cj/nuis de Kroyer et trois au

Genre Kroyeria de Van Bcneden, tous decrits et dessines Mir des Individus

vivants. Ann. Sci. Nat. l&l Zool., VIIL, Art. 11. 34 pp., PI. X 1 X.-XXI

1879.

( Larva of Kroyeria, a parasitic Copepod, PI. XXI. tig. 10.)

Description des Crustaces rares on nouveaux des Cotes de France deerits sur

des Individus vivants. 30e Art. Description d'un uouveau Crustaoe' para-

Bite appartenanl a la Sous-Classc des Crustaces Buceurs, de L'Ordre des

Lemeides, formanl la oouvelle Famille des Lern^opalmiena et le uouvean

Genre des Stylophoret, decrits <•< dessin^ d'apres des Individus vivants

Ann. Sci, Nat. 6], Zool., Vlll.. Ait. L6. L6 pp., PI. \ Will l

(Youii^ of 8tylophom$ hjppoctphalui, ]<>>. Bgs. SS -•'>)
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Hoek, P. P. C.

*Eerste Bijdrage tot een nauwkeurigcr Kermis der Sessile Cirripedien. 1875.

94 pp., 2 pi. (Inaugural Dissertation.)

Zur Entwickelungsgesckichte der Entomostraken. I. Embryologie von Bala-

nus. Niederldndisches Arch.f. Zool., III. pp. 47-32, Taf. III., IV. 2576.

Zur Entwickelungsgesckichte der Entomostraken. II. Zur Embryologie der

freilebenden Copepoden. Niederldndisches Arch.f. Zool., IV. pp. 55-74,

Taf. V., VI. 1877.

Hosius, A.

Ueber die Gammarus-krten der Gegend von Bonn. Arch.f. Naturgesch. 1850,

1, pp. 233-248, Taf. Ill, IV.

(Young, pp. 243 et seq., figs. 23, 24.)

Huxley, Thomas H.

Lectures on General Natural History. Lecture XL The Medical Times and

Gazette, new ser., XIV. pp. 638, 639, fig. 1. June 27, 1857.

Also in Traits. Linn. Soc. London, XXIL, Pt. III., 1858 (see next title),

and A Manual of the Anatomy of Incertebrated Animals, pp. 350-355, fig.

79, London, 1877.

(Development of Mysis.)

On the Agamic Reproduction and Morphology of Aphis, Pt. II. § 2. Em-

bryogeny of Mysis, as exemplifying the Crustacea. § 3. Embryogeny

of Scorpio, as exemplifying the Arachnida. § 4. Generalizations regard-

ing the Embryogeny of the Articulata, and Morphological Laws based on

them. § 5. The Embryogeny of Articulata, Mollusca, and Vertebra ta

compared. Trans. Linn. Soc. London, XXIL, Pt. III. pp. 225-234. 1858.

The Crayfish. An Introduction to the Study of Zoology. London and New
York, 1880. 371 pp., 81 cuts.

(Development, pp. 39-44, 205-226, figs. 8, 57-60.)

Joly, N.

Histoire d'un petit Crustace (Artemia salina Leach), auquel on a faussement

attribue la Coloration en Rouge des Marais salants Mediterraneans, suivie

de Recherches sur la Cause reelle de cette Coloration. Ann- Sci. Nat. [2],

Zool., XIII. pp. 225-290, PI. VII., VIII. lSlfl.

(Development, pp. 257-262, PI. VII.)

Also printed with the same title at Montpellier, lSlfi. 72 pp., 3 pi.

Recherches Zoologiques, Anatomiques et Physiologiques sur VIsoura c>i<-la-

doides, nouveau Genre de Crust ace d Test bivalve, decouverl aux Environs

de Toulouse. Ann. Sci. Nat. [2], Zool., XV II. pp. 293-349, PI. Vll-
l\. A. .

(Estkeria. Development, pp. 331-430, PI. IX. A.)
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Sur les Metamorphoses d'un Crustace de la Tribu des Salicoques, trouve dans

le Canal du Midi. Comptes Rendus de VAcad, des Sci., Paris, XV. pp. 36, 37.

1843.
(Caridina Desmarestii.)

Etudes sur les Mceurs, la Developpemeut et les Metamorphoses d'une petite

Salicoque d'Eau douce {Caridina Desmarestii), suivies de quelques Reflexions

sur les Metamorphoses des Crustuces Decapodes en general. Ann. Sci. Nat.

[2], XIX. pp. 34-S6, PI. III., IV. 1843.

Also published under the following title :
—

Recherches sur le Developpemeut et les Metamorphoses d'une petite Sali-

coque d'Eau douce (Caridina Desmarestii Nobis, Hippoli/te Desmarestii

Millet), suivies de quelques Reflexions sur les Metamorphoses des Crusta-

ces Decapodes en general. Toulouse, 181$. 59 pp., 2 pi.

Jurine, Louis.

Memoire sur l'Argule foliace (Argulus foliaceus). Ann. du Mus. d'Hist. Nat.,

VII. pp. 431-458, PI. XXVL 1806.

(Development, pp. 452-456.)

Histoire des Monocles qui se trouvent aux Environs de Geneve. Geneve, 1820.

258 pp., 22 pi.

(Young of Copepoda, Cladocera, Ostracoda, passim.)

Translation of the Memoir of Shaffer, Sur les Monocles a queue, ou

Puces d'Eau rameuses, pp. 181-197.

(Development, pp. 196, 197.)

Memoire sur le Chirocephale. Par Benedict Prevost, pp. 201-244,

PI. XX.-XXII.
(Development, pp. 214-220.)

Kellicott, D. S.

A Larval Argulus. The North American Entomologist, I. pp. 57-60, Feb.

1880.

Kinahan [John Robert].

Notes on the foregoing Paper [Melville's Carcinological Notes], with a

Supplement to his List of Dublin Crustacea. *Proc. Dublin Nat. Hist.

Soc, II. pp. 43-51. 1856-59. Nat. Hist. Rev., IV. Proc. Soc, pp. 153-

162. 2557.

(Zoea of Pirimela (hnticulata, pp. 156, 157, PL IX. figs. 4-6.)

Remarks on the Zoe of Eurynome aspera, and the Habits of tlio Animal in

iinement. *Proc. Dublin Nat. Hist. & . I Dec. 1857. *Nat.

'. Rev., V. Proc. Soc, pp. 37-39. 1868. Ann. Mag. Nat. Hist.,

[3], I. pp. 233-235. 1858.

Kollar, Vincenz.

Beitrige vox Kenntnisa der Lenueenartigen Crustacean. Annalm det Winer

Museums drr NatmrgeschiehU, I. pp. 7'. ,
- ,

.
, -

>
. Taf, IX

, X. 1886.

(Development of Basanistes BwAtnds, pp. 87-90, Taf. X.)
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Koren (J.) and Danielssen (D.).

Bidrag til Cirripedernes Udvikling. Nyt Mag. Nalurvid., V. pp. 262-2G4,

Tab. II. figs. 1-3. 1848. Ms, 181,8, col. 204, 205, Taf. II. figs. 11-13.

(Alepas squalicola.)

Kossman, Robby.

Beithige zur Anatomie der schmarotzenden Rankenfiissler. Arbeit, aus dem

zoolog.-zootom. Inst, in Wurssburg, I. pp. 97-137, Taf. V.-YII. 1872.

Verhandl. d. physikal.-medicin. Gesell. in Wurzburg [2], III. pp. 29G-335,

Taf. XVI -XVIII. 1872.

(Development, pp. 115-118, Taf. VII. 1-6.)

Suctoria und Lepadidae. Untersuclmngen iiber die durch Parasitismus

hervorgerufeiieu Umbildungcn in der Familie der Pedunculata. Arbeit,

aus dem zoolog.-zootom. Inst, in Wurzburg, I. pp. 179-207, Taf. X.

1872-74- Verhandl. d. ph/sikal.-medicin. Gesell. in Wurzburg [2], V.

pp. 129-157, Taf. I., II. 1873.

(Development, pp. 195-200, Taf. X., XI.)

Studien iiber Bopyriden. II. Bopyrina Virbii; Beitriige zur Kemitniss der

Anatomie und Metamorphose der Bopyriden. Zeitschr.f. wissensch. Zool.,

XXXV. pp. 66G-G80, Taf. XXXIV., XXXV. 1881.

Kroyer, Henrik.

Bopyrus abdominalis. Naturhistorisk Tidsskr., III. pp. 102-112, 2S9-299,

Taf. I., II. 1840. Isis, 1841, col. G93-G98, 707-713, Taf. II., III.

Trans, by Lereboullet in Ann. Sci. Nat. [2], Zool., XVII. pp. 142-

152, PL VI. 1842.

(Contains observations on development.)

Monografisk Fremstilling af Slaegten Hippolyte's nordiske Arter. Med Bidrag

til Dekapodernes Udviklingshistorie. K. Banske Vidensk. Sehk. naturrid.

og mathem. Afh., IX. pp. 209-360, G pi. 18J&.

(Larval stages of Hippolyte, Homarus, and Cymopolia, pp. 245-2G2, PI. V.

figs. 111-119, VI.)

In Gaimard's Voyages de la Commission Scientifique du Xord en Scandinavie,

en Laponie au Spitzberg et aux Feroe pendant les Annees 1S3\ L839 et

1840, sur la Corvette la Recherche. Paris, 1S42-45- Zoologie. Crus-

taces.

(Young Caridea, PI. VII. ; Mysis, PI. IX.; Bopyrus, PI. XXVIII. ; PfOtO-
gonida, PL XXXIX.)

[On the Development of Peliogaster and SylonJ] Overs. A". Donate T'idcnsk.

Selsk. Forhandl. 1855, Nr. 4, p. 130.

Trans, by Creplin in Zeiischr. gesammt. Natuncissen., VIII. pp. 421,

422. 1856.

Bidrag til Kunilskab oil) Snyltekrebsene. Naturhistorisk Tidttkr. [3], II.

pp. 75-436, Tab. I.-XY111. I86S-64.

(Larva of Lesttira Lumpi, Tab. XVIII. figs. 5 f, Bg. U i
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Krohn, August.

Beobachtuugen iiber die Entwickelung der Cirripedien. Arch./. Nalurgesch.,

1860, 1, pp. 1-8, Taf. I. figs. 1-3.

Trans, by W. S. Dallas in Ann. Mag. Nat. Hist. [3], VI. pp. 423-428,

PI. VII. figs. 1-3. 1860.

Lacaze-Duthiers, Henri de.

Memoire sur un Mode nouveau de Parasitisme observe sur un Animal non

decrit. Comples Rendus de VAcad. des Sci., Paris, LXI. pp. 838-841.

1865.

Abstr. in Ann. Mag. Nat. Hist. [3], XVII. pp. 155, 15G. Feb., 1866.

{Laura Gerardim. Development, p. 841.)

Histoire de la Laura Gerardice, Type nouveau de Crustace parasite. Archives

de Zool. Exper., VIII. pp. 537-581. 1879-80. 7 cuts.

Ex. from Mem. Acad. Sci., where it appears in extenso, with 8 plates.

(Parasitic Cirriped. Development, pp. 575-577, fig. 7.)

Lang, Arnold.

*Ueber die Metamorphose der Xaupliuslarven von Balanus mit Riicksickt auf

die Gcstaltung der GUedmassen und die Verwandlung in die Cgpris-'a\m-

liche Larve. Mitth. aurg. nut. Gesell., I. pp. 104-115, 1 Taf. 1878.

Die Dotterfurchung von Balanus. Jenaische Zeitschr., XII. ([2], V.), pp.

G 71-071, Taf. XX., XXI. 1878.

Latreille [P. A.].

In Cuvier's Regtie Animal. Paris.

(Young Isopoda at birth like parent form, 1st ed.. III. p. 50, 1817. So also with

Astacus, 2d ed., IV. p. 90, 1829. Young stage of Squilla made a genus under the

name Erichlhus, lsted.. III. p. 43, 1S17.)

La Valette St. George, Adolphe de.

Ueber die Entwicklungs-Geschichte der Amphipodcn. Sitzutigsber. Nieder-

rhein. Gesell. f. Nutur- u. Heilkunde zu Bonn, XVI. pp. 91-9S. 1859.

Studien iiber die Entwickelung der Amphipoden. Abh. d. naturfor. Gesell.

Halle, V. pp. 153-1GG, 2 pi. 1860.

Ueber die Eutwickcluiig der Isopodcn. Amtlicher Punch/ iiber die 39 Ver-

samml. Deulsch. Saturforsch. u. Aerzte zu Oiessen, L864, p. 1GS. 1865.

Leach, William Elford.

Malacostraca Podophthalmata Britannia;; or Descriptions of such British

Species of the Linnean Genua Cancer as bave their Eyea elevated on

Footstalks. London, 1815. 11 pL

(Genus Megcdopa founded upon young stage of Brachyura, PI. X\ 1.)

In *Journ. de Physique, 1*18, and ^Appendix to Tucketfi Expedition to

explore tin- Source of the Biter Zaire, London, 1818 (see Tait, 1818, coi

2083-2086), Leach founded the genera Phyllotoma, Alima, S

fox the reception of whal arc now known to lie larval stages of Crustacea.
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For the various systematic works on zoology in which the many so-called

species of these and other genera established upon young stages have

been described, see Milne Edwards, Hist. Nat. Crust., II.; F. C. Lukis,

Mag. Nat. Hist., VIII. p. 461, &c.

Lereboullet, A.

Resume d'un Travail d'Embryologie Comparee sur le Devcloppement du

Brochet, de la Pcrche et de l'Ecrevisse. Suite Deuxieme Partie. Em-

bryologie de l'Ecrevisse. Ann. Sci. Nat. [4], Zool., II. pp. 39-SO. 1854-

Rccherches d'Embryologie Comparee sur le Developpemeut du Brochet, de la

Perche et de l'Ecrevisse. Mem. pre's. par divers Savants etrangers a

VAcad. des Sci. de Vlnst. Imper. de France, XVII. pp. 447-S05, 6 pi.

1862.
(Astacus, pp. 650-768, PI. IV.-VI.)

Observations sur la Generation ct le Developpemeut de la Limnadie de Her-

mann {Limnadia Hermanni Ad. Brongn.). Ann. Sci. Nat. [5], Zool., V.

pp. 283-308, PI. XII. 1866.

Leuckart, Rudolph.

Carcinologisches. Eiuige Bemerkungcn iiher Sacculina Thomps. (Pachybdella

Dies., Pellogaster Rathke, p. p.). Arch. f. Naturgesch. 1859, 1, pp.

232-241, Taf. VI.
(Embryo, p. 239.)

Trans, by W. S. Dallas in Ann. Mag. Nat. Hist. [3], IV. pp. 422-429,

PI. VII. 1859.
(Embryo, p. 428.)

See also Frey, Heinrich.

Leydig, Franz.

Ucber Argulus foliaeeus. Ein Beitrag zur Anatomic, Histologic, und

Entwicklungsgcschichte dieses Tliieres. Zeitschr. f. wissensch. Zool., II.

pp. 323-349, Taf. XIX., XX. 1850.

(Development, pp. 344-347, Taf. XX. fig. 8.)

Ueber Artemia salina and Branchipus stagnalis. Beitrag zur anatomischen

Kcnutniss dieser Thiere. Zeitschr. f. icissensch. Zool., III. pp. -^0-307,

Taf. VIII. 1851.
(Development, pp. 304-306.)

Naturgeschichte dcr Daphniden {Crustacea Cladocera). Tubiugcn, I860.

252 pp., 10 pi.

(Reproduction, pp. 58-75.)

Reviewed by J. Lubbock in Nat. Hist. Rev., 1861, pp. 22-33.

Liljeborg, Wilh.

Norges Crustaceer. 0/vers. A". Svenska Vetensk.-Akad. Furhandl., VI 11

(1851), pp. 19-25. 1852.

(Young of Ihjas. Zoca pelagica Bosc the young of HyM f pp. 20. 21. -
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De Crustaceis ex Ordinibus Tribus : Cladocera, Ostracoda et Copepoda, in

Scania occurreutibus. Om de inom Sk&ne forekommande Crustaceer af

ordningarne Cladocera, Ostracoda och Copepoda. Lund, 1853. 222 pp.,

26 pi.

(Young Canthocamjitus, pp. 148, 149, PI. XVI. fig. 6; Cyclops, pp. 15G-158,

PI. XXVI. fig. 19.)

Les Genres Liriope et Peltogaster H. Rathke. Nora Acta Reg. Soc. Scient.

Upsal. [3], III. pp. 1-35, PI. I.-III. 1859. C*Arsskr., I. pp. 137-147.

1860.)

Abstr. in English in Ann. Mag. Nat. Hist. [3], VI. pp. 162-173,

260-267, PL IV. 1860.

(Includes development.)

Supplement au Memoire sur les Genres Liriope et Peltogaster H. Rathke.

Nova Acta Reg. Soc. Scient. Upsal. [3], III. pp. 73-102, PL VI.-IX.

1860.

Abstr. in Ann. Mag. Nat. Hist. [3], VII. pp. 47-63, PL II., III.

1861. Ann. Sci. Nat. [5], ZooL, II. pp. 2S9-355, PL XX. 186}.

(Includes development.)

Liriope och Peltogaster H. Rathke. Ofcers. K. Svenska Vetensk.-Akad.

Forhandl., XVI. (1S59), pp. 213-217. I860. Forhandl. Stand. Nalur-

forsk., VIII. (1860), pp. 677-684. Kiobenhavn, 1861.

Beskrifning ofver tvenne markliga Crustaceer af Ordniugen Cladocera.

Ofters. K. Soenska Vetensk.-Akad. Forhandl., XVII. (1S60), pp. 265-

271, Taf. VIL, VIII. 1861.

Trans, in Ann. Mag. Nat. Hist. [3], IX. pp. 132-136, PL VIII. 1862.

(Young Leplodora hyalina, p. 267, Taf. VII. fig. 2; Bi/thotrephes longimanus,

Taf. VIII. fig. 24.)

Lindstrom, G.

Om Larven till en Art af Slagtet Peltogaster. 0/vers. K. Scenska Vetensk.-

Akad. Forhandl. XII. (1855), pp. 361-363, Tab. XIII. B. 1856.

Lubbock, John.

An Account of the Two Methods of Reproduction in Daphnia, and of the

Structure of the Ephippium. Phil. Trans. Roy. Soc. London, CXLY11.

pp. 79-100, PL VI., VII. 1857.

Ludwig, Hubert.

Ueber die EibOdung im Thierreicne. Arbeit, an* dm zoolog.-zootom. Inst, in

Wirtburg,!. pp. 887-510, Taf. X i 1 1 - W. 1874. Vtrhandl, d. phj/sikal.-

nediciii. Qeaell. in Wurzburg [2], VII. pp. 83-856, Taf. I -III. U

(On the Crtutacaan egg, pp. 379-401 [125-147], Taf. XIII., XIV. [I., II.].)
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Mayer, Paul.

Zur Entwicklungsgeschichte der Dekapodon. Jenaische Zeitschr., XI. ([2],

IV.) pp. 188-269, Taf. XIII.-XV. 1877.

(Embryology of Eupagurus Prideauxii, pp. 188-24G,Taf. XIII., XIV. Morphol-

ogy of the caudal fin of the zoea (Zur Ktnnlniss der Zoea-Gestalt), pp. 24G-2G2,

Taf. XV.)

Abstr. in Hqfmann u. Schcalbe's Jahresber., VI. 2e Abt. pp. 160-102.

1878.

Carcinologische Mittheilungen. III. Ueber eiuige Jugcndstadien von Peneus

Caramote. Mittheil. aus der zoolog. Station zu Nectpel, I. pp. 49-51.

1878.

Carcinologische Mittheilungen. VII. Ein nener parasitischer Copepode.

Mittheil. aus der zoolog. Station, zu Neapel, I. pp. 515-521, Taf. XVII.

1879.

(Ive Balanoglossi n. sp. Nauplius, p. 519, Taf. XVII. figs. 10-12.)

Carcinologische Mittheilungen. IX. Die Metamorphosen von Palaemonetes

various Leacli. Mittheil. aus der Zoolog. Station zu Neapel, II. pp. 197—

221, Taf. X. 1880.

(Includes notice of larva of Squilla just hatched from the egg, p. 219.)

Mecznikow. See Metschnikoff.

Meinert, Fr. See Schiodte, Jbrgen C.

Meissner, Georg.

Beobachtungen iiber das Eindringen der Samenelemente in den Dotter, Nro. II.

Zeitschr.f. loissensch. Zool., VI. pp. 272-295, Taf. IX. 1855.

(Micropyle in egg of Gammarus, pp. 284, 285. 293, 294, fig. 9.)

Memeville. See Gue'rin-Memeville.

Metschnikoff, Elias.

Istoriya llazvitiya Nebalia. Sravnitelno-embriologitshesky Otsherk. [History

of the Development of Nebalia. A Comparative Embryologies! Essay.]

Zapiski Imp. Akad. Nauk, XIII., 1868. [Mem. Imper. Acad, of Sciences,

XIII. St. Petersburg, 1868.] 48 pp., 2 pi.

Noticed in Bee. Zoolog. Lit., VI. (1869), p. 617. 1S70.

Ueber ein Larvenstadium von Euphausia. Zeitschr.f. wistemeA. Zool., XIX.

pp. 479-4S1, Taf. XXXVI. 1869.

Ueber den Naupliuszustand von Euphausia. Zeitschr.f. tcissensch. Zool., XXI.

pp. :597-401, Taf. XXXIV. 1S71.

Metzger, A.

Ueber das Mannchcn uud Weibchcn der Gattung Lernaea vor demEintritt der

sogen. ruckschreitenden Metamorphose. Arch.f.Naturgesch. 1868, 1. pp.

106-110. *Nachrichtcn Kbn. Gesell. Wissensch. Gottiwjen, 1868, pp.

31-36.

Trans, by W. S. Dallas, Ann. Mag. Nat. Hist. [4], III. pp. 154-157.

1869.

VOL. IX. —no. 6. 15
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Milne Edwards, Henri.

Description des Genres Glaucothoe, Sicyonie, Sergeste et Acete, de l'Ordre des

Crustaces Decapodes. Ann. Sci. Nat., XIX. pp. 333-352, PL VIII.-XI.

1830.

(A young stage of a Pagurid made the type of a new genus, Glaucothoe, pp. 334-

339, PI. VIII.)

Histoire Naturelle des Crustaces, comprenant l'Anatomie, la Physiologie et la

Classificatiou de ces Auimaux. Paris, 1834, 1837, 1840. 3 vols, and

Atlas, 1638 pp., 41 pi. (Suites a Buffon.)

(Remarks on development, passim ; especially Vol. I. pp. 175-200, Vol. II. pp.

260-2G4 (Megalops, Monolepis), pp. 431-138 (Zvea).)

Observations sur les Changements de Forme que divers Crustaces eprouvent

dans le jeune Age. Ann. Sri. Nat. [2], Zool., III. pp. 321-334, PI. XIV.

1835. Arch./. Naturgesch., 1836, 2, pp. 225-227-

(Cymothoe, Anilocra, Cyamus, Phronima, Amphithoe, Naxia.)

Rapport sur un Travail de M. Hesse, relatifaux Metamorphoses des Ancecs et

des Caliges, fait a l'Academie des Sciences, le 2S Juin 1858. Ann. Sci.

Nat. [4], Zool, IX. pp. 89-92. 1858. Comptes Rendus de I'Acad. des Sci.,

Paris, XLVI. pp. 1256-1259. 1858.

Montagu, George.

Description of several Marine Animals found on the South Coast of Devon-

shire. Trans. Linn. Soc. London, VII. pp. 61-S5, PL VI., VII. 1804.

(Read December 7, 1802.)

(" Cancer rhomboidalis" p. G5, Tab. VI. fig. 1, is a megalopa. Observed the

young of " Cancer Phasma " [Caprella] crawl from abdominal pouch of parent,

"all perfectly formed," p. 67.)

Miiller, Fritz.

Die Rhizoeophalen, eine nenc Gruppo schmarotzender Kruster. Arch./. Na-

turgesch., 1862, 1, pp. 1-9, Taf. I.

Trans, by W. S. Dallas in Ann. Mar/. Nat. Hist. [3], X. pp. 41-50, PL

II. figs. 1-7. 1862.

(Describes larva of LernoBoducus and SaccuUna.)

Entonisrus Porcellanae, fine ncuc Schmarotzerassel. Areh.f. Naturgesch., 1862,

I, pp. 10-18, Taf. IL

Trans, bj W. 8. Dallas in Ann. Mag. Nat. Hist. [3], X. pp. B7-93, l'l.

II. figs. 8-16. 1862.

(Lnrva described ami figured.)

Die Verwandlung derPorcellanen. Vorlaunge Mittheilung. Areh.f. Xatur-

rjrsch.. 1882, I, pp. I'.il-l'.i'.t, Taf. VII.

Trans. h\ W. 8. Dallas in Ann. Mag. Nat. I/ist. [3], XI. pp. 47-50,

PL I. 1863.
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Bruchstiick zur Eiitwickelungsgeschichte der Maulfiisser. Arch.f. Naturgesch.,

XXVIII. pp. 352-361, Taf. XIII. 1862.

Trans, by W. S. Dallas in Ann. Mag. Nat. Hist. [3], XII. pp. 13-19,

PL II. 1863.

Ein zweites Bruclisliick aus der Entwickelungsgeschichte der Maulfiisser.

Arch./. Naturgesch., XXIX. pp. 1-7, Taf. I. 1863.

Die Verwandlung der Garneelen. Erster Beitrag. Arch.f. Naturgesch., XXIX.

pp. 8-23, Taf. II. 1863.

Trans, by W. S. Dallas in Ann. Mag. Nat. Hist. [3], XIV. pp. 104-115,

PI. IV. 1864.

Reviewed by C. Spence Bate in Rec. Zoolog. Lit., I. (1S64), pp. 280-

285. 1865.
(Peneus.)

Die zweite Entwickelungstnfe der Wurzelkrebse (Rhizocephala) . Arch.f. Na-

turgesch., XXIX. pp~. 2 1-33, Taf. III. figs. 1-7. 1863.

Fur Darwin. Leipzig, 1864 91 PP-> 67 cuts.

English transl. by W. S. Dallas : Facts and Arguments for Darwin.

With Additions by the Author. London, 1869. 144 pp., 67 cuts.

Reviewed by C. Spence Bate in Rec. Zoolog. Lit., I. (1864), pp. 261-

270. 1865.

(General work on development of Crustacea, with many original observations.

)

Bruchstiicke zur Naturgeschichte der Bopyriden. Jenaische Zeitschr., VI. pp.

53-72, Taf. III., IV. 1871. [1869 ?]

(Includes observations on development.)

Ueber die Naupliusbrut der Garneelen. Zeitschr. f wissensch. ZooL, XXX.
pp. 163-166. 1878.

Trans, in Am. Mug. Nat. Hist. [5], I. pp. 4S1-4S5. 1878.

Wasserthiere in Baumwipfeln. Mpidium Bromeliarum. Kosmos, VI. pp. 3S6-

3S8, 15 figs. Feb. 1S80.

Translated with title : An Entomostracon living in Tree-tops, in Nature,

XXII. pp. 55, 56. May 20, 1880.

(Egg and young figured. Ostracodn.)

Palaemon Potiuna. Ein Bcispiel abgekiirzter Verwandlung. Zoolog. Anzcig.,

III. pp. 152-157, April 5, 1880 ; p. 233, May 10, 1880.

Die Putzfusse dor Kruster. Kosmos. VII. pp. 148-152, 15 figs. May, 1SS0.

(Trickodactylut leaves the egg in the perfect form, p. 152.)

See also Bate, C. Spence.

Mttller, Otho Fredericus.

•Entomostraca, sen Cnsecta testacea qua in Aquia Danise el Norregia rcpe-

rit, descripsil el fconibus illustravit. Lipsise el Eafhiaa, I

(Many larvs represented. Nauplius. See reproduction of figures in Encydcpi-

die MetkwUque, PL (V1.XIV.-CCI.XVIII.)
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Zoologia Danica seu Animalium Danise et Norvegise rarioram ac minus noto-

rum Descriptions et Historia. Hafniae, 1788, 1789, 1806. 4 vols.,

225 pp., 160 pi.

(Young Mi/sis, II., Tab. LXVL fig. 9, 1788. " Cancer Faeroensis," III. p. 56,

Tab. CXIV., 1789, = megalopa.)

Muller, P. E.

Bidrag til Cladocerernes Forplantningshistorie. Naturhislorisk Tidsskr. [3],

V. pp. 295-354, Tab. XIII. 1868. Forhandl. Skand. Naturforsk., X.

(1868), pp 530-540. 1869. Arch. Sci. Phi/s. Nat., XXXVII. pp. 357-

372. 1870.

Noticed by Gerstaecker in Arch./. Naturgesch., 1869, 2, pp. 190-192.

Muller, Wilhelm.

Beitrag zur Kenntniss der Fortpflanzung und der Gescblecbtsverhaltnisse der

Ostracodeu nebst Beschreibung eiuer neuen Species der Gattung Cypris.

Zeitschr. gesammt. Naturwissen. [3], V. pp. 221-246, Taf. IV., V. 1880.

(On parthenogenesis in Ostracoda. First stage of Cythere lutea, Taf. V. fig. 2.)

Munter (Jul.) and Buchholz (Reinh.).

*Ueber Balanus improvisus Darw. var. gryphieus Munter. Mitth. naturwissemch.

Vereins v. Neu-Vorponmern. u. Riigen, I. pp. 1-40, 2 pi. 1869. Zeitschr.

gesammt. Naturwissen., XXXVI. pp. 529, 530. 1870.

(Contains observations on development.)

Noll, F. C.

Kochlorine hamata N., ein bobrender Cirripede. (Vorlanfige Mittheilung.)

Bericht iiber d. Senckenbergische naturforsch. Gesell. Frankfurt am Main,

1872-73, pp. 50-58. *Tageblatt d. 46. Versammlung deutsch. Naturforsch.

u. Aerzte, Wiesbaden, p. 131. 1873.

Kochlorine hamata N., eiu bobrendes Cirriped. Zeitschr. f wissensch. Zool.,

XXV. pp. 111-128, Taf. VI. 20 Nov. 187^.

(Larva; described and figured.)

Nordmann, Alexander v.

Mikrograpliisolie Beit rage zur Naturgcscliicbte der wirbcllosen Thiere.

Zweitea Heft. Berlin, 1832. xviii. + 150 pp., 10 pi.

(Development of Erganhu, pp. 11-15, PI. II. figs. 7-9; of Aehtheres, pp. 76-85,

PI. IV. figs. 5-1-2; of Tracheliastes, p. 99, PI. VII. figs. 7, 8; of Lernaiocera, pp. 127-

130, PI. VI. figs. 5-7.

)

Neuc Beitrage zur Kenntniss parasitiscber Copepodon. Erster Beitrag. Bull.

Soc. ImpSr. des Nat. Moscou, XXXVII. I't. II., pp. 461-520, PI. V.-

VIII. 1861

(Larva; of LeiiMtithr«pu$ Krdyeri, PL VII. tigs. 7, 8.)

Olivier [Ant. Gu.].

Eucyclo]iedie Melli'uliqiii'. Ilisl. Nat . \ I. I'.iris. 1791.

(Observations on young Gammarut, \>. 1
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Packard, A. S., Jr.

Life Histories of the Crustacea and Insects. Amer. Naturalist, IX. pp. 583—

622. Nov. 1875.

(General account of the development of Crustacea, pp. 583-305. Original obser-

vations on development of Gelasimus pugnax, p. 603.)

Appears also in the author's Life Histories of Animals including Man
or Outlines of Comparative Embryology

, pp. 167-1S9. New York, 1876.

Notes on the Early Larval Stages of the Fiddler Crab, and of Alpheus. Amer.

Naturalist, XV. pp. 7S1-789, figs. Oct. 1881.

(Gelasimus pugnax, Alpheus heterockelis.)

Pagenstecher, H. Alex.

Untersuchungen iiber niedere Seethiere aus Cette. II. Abtheilung. IX. Bei-

trag zur Anatomie und Entwickelungsgeschichte von Lepas pectinata.

Zeitschr.f. wissensch. Zool., XIII. pp. 86-106, Taf. V., VI. 1863.

Panceri, Paolo. See Cornalia, Emilio.

Philippi, R. A. ;

Zoologische Bemerkungen (Fortsetzung) . Arch.f. Naturgesch., VI. 1, pp. 181—

195, Taf. III., IV. 1840. „

Trans, in Ann. Mag. Nat. Hist., VI. pp. 89-101, PI. Ill, IV. 1841.

(Zoea of Pagurus, pp. 184-186, Taf. HI. figs. 7, 8.)

Kurze Beschreibung einiger neueu Crustaceeu. Arch.f. Naturgesch., 1857, \,

pp. 319-329, Taf. XIV.

(Thysanopus, Hoplites [schizopod stage of Caridea], Lucifer, Alima, Euacanthus

[zoca of Porcelland], Megalopa [Cancer? see Gerstaecker, Arch.f. Naturgesch.,

1858, 2, p. 455].)

Plateau, Felix.

Recherches sur les Crustaces d'Eau douce de Belgique.

1* Partie. Genres Gammarus, Linceus et Cypris. Mem. Cour. Acad.

Roy. Belgique, XXXIV. 1868. -66 pp., 1 pi.

2e et 3e Parties. Genres Daphnia, Bomina, Polyphemus, Cyclopsina,

Canthocamptus et Cyclops. Ibid. XXXV. 1870. 92 pp., 3 pi.

(Development, pp. 75-82.)

Power, Wilmot Henry. See Bate, C. Spence.

Prevost, B^n^dict.

Histoire d'un Insecte (ou d'un Crustace) qui l'Auteur a cm devoir appeler

Cliirocephale diaphane (Branchiopode Lam., Cancer sfagnalis~L., Gammarus
stagn. Pabr.). Journ. de Physique, LVII. pp. 37—54, S9-106, PI. I.

1803.

Appears, in substance, in Jikink's Histoire des Monocles, pp. 201-:? It.

1820.

Mrmoirc sur le Cliirocephale. In Juiuxe's Histoire des Monocles, pp. 101-

244, PI. XX.-XXIl. 18X0.

(Young, pp. 214-220, PI. XX., XXI.)
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Rasch.

*Om Forsog med kunstig Udklaekning af Hummer. Nordisk Tidsskrift for

Fiskeri, ny Puekke, 2en Aargang, pp. 184, 1SS. 1875.

Translated in United States Commission of Fish and Fisheries. Part

III. Report of the Commissionerfor 1873-74 and 1874-75, pp. 267-269.

Washington, 1876.

(Observations of Professor Rasch on young Homarus, pp. 268, 269.)

Rathke, Heinrich.

Elusskrebs. Lis, 1825, 2, col. 1093-1099.

(Prodromus of complete memoir published in 1829).

See also account of the development of Astacus, by Ratiike, in Bur-

dach's Fhysiologie, II. pp. 191-200, Leipzig, 1828, and Isis, 1829, col.

429, 430.

Untersucbungen iiber die Bildung und Entwickelung des Elusskrebses. Leip-

zig, 1829. -97 pp., 5 pi.

Abstract in Ann. Set. Nat., XX. pp. 442-469, PI. V.-VIII. 1830.

Zoolog. Journ., V. pp. 241-255. 1830. Milne Edwards's Hist. Nat. des

Crustaces, I. pp. 175-195, PI. XIV. Paris, 1834.

Abbandlungen zur Bildungs- und Entwiekelungs-Geschichte des Menschen

und der Thiere. Leipzig, 1832-33. 216 pp., 14 pi.

l
er Th. le Abb. Untersuchungcn iiber die Bildung und Entwickelung

der Wasser-Assel oder des Oniscus aquaticus. Pp. 1-20, PI. I. 1832.

Also in Ann. Sci. Nat. [2], Zool., 11. pp. 139-157, PL II. C. 1834.

2er Th. 2e Abb. Bildungs- und Entwiekelungs-Geschichte des Oniscus

melius oder der Kellar-Assel. Pp. 69-84, PI. VI. 1833.

2er Th. 3te Abh. Bildungs- und Entwiekelungs-Geschichte einiger Ento-

mostraken (Daphnia Pulex, Lynceus sphaericus, Cyclops quadricornis).

Pp. 85-94, PI. VII. figs. 1-5. 1833.

Ueber die Entwickelung der Decapodcn. Arch, f Anat. Physiol, und wis-

sensch. Medici,> [Midler's), 1836, pp. 1S7-192.

Trans, in Edinburgh New J'hilosoph. Journ., XXII. pp. 364-366. 1837.

(This is a preliminary notice of the observations published in Zur Mor-

phologic, &c.)

Zur Morphologic, Bciscbcmcrkungen aus Taurien. Riga tt. Leipzig, 1837.

192 pp., 5 pi.

Driitc ibhandlung. Zur Entwickelungsgescbicbte der Crustacecn.

Pp. 35-1:.!, 179 184, Tab. 1. figs. 13-15, U.-D

(Lernaapoda, Bopyrvs, Tdothea, Ligia, Janira, Amphithoi, Oammanu, Crangon,

Palamon, Eriphia, Carcintu.)

Beobacbtongen und Betracbtungen abet die Entwickelung der Mysis vulga-

ris. Arch.f.Naiurgesch., 18S9, 1, pp. L96 210, Ta£ \ I
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Zur Entwickelungsgeschichte der Dekapoden. Arch. f. Nafurgesch., VI. 1,

pp. 241-249. 18^0.

Trans, by W. Francis in Ann. Mag. Nat. Hist., VI. pp. 263-209.

1841.

(Astacus [Uomarus] marinus, Payurus Bernhardus, Galatea rugosa, Hyas ara-

neus)

(This is an abstract of the observations published in Reisebemerkungen

aus Skandinacien, &c.)

Beitrage zur vergleicheuden Anatomie und Physiologie, Reisebemerkungen aus

Skandinavien, nebst einein Anhaiige iiber die ruckschrcitendc Metamorphose

der Tliiere. Neueste Schriften der naturforschenden Geselhchaft in Danzig,

III. Heft 4, 1842. 162 pp., 6 pi.

II. Zur Entwickelungs-Gescbichte der Dekapoden. Pp. 23-55, Tab. II.

figs. 11-21, III., IV.

(Homarus, Pagurus, Galatea, Hyas.)

Beitrage zur Fauna Norwegens. Nov. Act. Acad. Ceps. Leop.-Car. Nat. Cur.,

XX. pp. 1-264 c, Tab. I.-XII. 1843.

(Development of Phryxus, pp. 49-56, Taf. I. figs. 16, 17; Nkothoe, pp. 109-116,

Taf. V. figs. 7-10.)

Reichenbach, Heinrich.

Die Embryonalanlage und ersfe Entwicklung des Flusskrebses. Zeitschr. f.

wissensch. Zool, XXIX. 123-196, 263-266, Taf. X.-XII. 1877.

(Vorlaufige Mittheilung appeared in *Centralblatt fiir die medizin.

Wissenschaften, 1876, No. 41.)

Abstr. by P. Mayer in Jahresbcr. ub. Fortschr. Anat. u. Physiol., VT.

(1877), 2e Abth. pp. 162-164. 1878.

Eng. Abstr. by T. Jeffery Parker in Quart. Journ. Microscop. Sci.

[2], XVIII. pp. 84-94. 1878.

Richiardi, S.

Sulle Sacculine. Atti delta Soc. Toscana di Scienze Nat., I. fasc. 2°. 1875.

(Contains observations on development.)

Dcscrizione di cinque Specie Nuove del Genore Philichthys cd una di

Spharifcr. Atli delta Soc. Toscana di Scienze Nat., III. Tav. VI. 1877.

(Nauplius of Sphcei-ifer I^eydigi, fig. 8.)

Descrizione di due Specie Nuove di Lerna-enieus Les., con Osservazioni

intorno a questo ed ai Generi Lern/rocera Bl., e Ismtconema M. Edw.

Atti dclla Soc. Toscana di S . \ ,//., 111. Tav. VII. 1877.

(Describes and figures young forms of Lemceenicus.

)

Richters, Ferd.

Die Pliyllosomen. Ein Bcitrag zur Entwicklungsgeschichte der Loric&toa.

Zeitschr. f. icissensch. Zool., XXIII. pp. 623-646, Taf WXI -XW1V
1873.
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Rosel von Rosenhof, August Johann.

Der monatlich-herausgegebenen Insecten-Belustigung Dritter Theil. Niiru-

berg, 2755. 624 pp., 101 pi.

(Young of Astacus, p. 337; Gammarus, p. 353.)

Rougemont, Ph. de.

Etude de la Faune des Eaux privees de Lumiere. Histoire Naturelle du

Gammarus puteanus Koch. Description de YAsellus Sieboldii. Observa-

tions anatomiques sur YHgdrobia de Munich. Paris, 1876. 49 pp., 5 pi.

(Describes six forms of Gammarus puteanus, pp. 28-31, PI. I. -III.)

Sur l'Anatomie des Organes genitaux de l'Ecrevisse de Riviere {Astacus

fuviatilis Rond.) et sur la Physiologie de la Generation de ces Crustaces.

Bull. Soc. Sci. Nat. Neuchatel, XI. pp. 400-402. 1879.

(Observations on young.)

Saint George. See La Valette St. George.

Saint-Hilaire. See Geoffroy Saint-Hilaire.

Salensky, W.
Sphaeronalla Leuckarti, ein neuer Schmarotzerkrebs. Arch. f. Naturgesch.

1868, 1, pp. 301-322, Taf. X.

(Gives account of development. Parasitic Copepod.)

Sars, Georg Ossian.

Norges Ferskvandskrebsdyr. Forste Afsnit Branchiopoda. I. Cladocera

Ctenopoda (Fam. Sididce fy Holopedidee). (Prisbetynnet Afhandling.)

Christiania, 1865. viii. -f- 71 pp., 4 pi.

(Young of Sida crystallina, Tab. I. figs. 3-7.)

Histoire Naturelle des Crustaces d'Eau douce de Norvege. l e Livraison.

Les Malacostraces. Christiania, 1867. 146 pp., 10 pi.

(Development of Gammarus neglectus, pp. 64, 66, PI. VI. figs. 10-19; Asellus

aquaticus, pp. 116-122, PL X. figs. 23-40.)

Carcinologiske Bidrag til Norges Fauna. I. Monographi over de ved Norges

Kyster forekommende Mysider. Ftfrste Heftc. Christiania, 1870.

64 pp., 5 pi.

(Embryo of Pseudomma roseum, Tab. IV. fig. 23.)

Om en dimorph Udvikling samt Generationsvexcl hos Lrptodora. Forhandl.

Vidensk.-Selsk. Christiania, Aar 1873, pp. 1-15, Tab. I. 1873.

Notice of, by S. I. Smith, in Amer. Journ. Sci. £ Arts [3], IX.

pp. 230, 231. Mar. 1S75.

Om Hummerens postenibryonale Udvikling. Forhandl. Fidcnsk.-Selsk.

Christiania, Aar 1874, pp. 1-27, Tab. 1., 11. 1875.

Abstr. in Gervais's Journ. dc Zool., IV. pp. 'MV1, 363. 1875.

Notice of, by S. I. Smith, in Amer. Journ. Sci. j- Arts [3], IX. p. 231

Mar. 1£75.

(Three larval stages of Homarvs vulgaris.)
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Sars, Michael.

Beskrivclse over Lophogaster typicus, en maerkvaerdig Form af de lavere

tifyddede Krebsdyr. Kongl. Norske Unioersitetsprogramfor andet Halcaar

1862. Christiania, 1862. iv. -f 37 pp., 3 pi.

Abstr. in Bibliotheque Univ., Arch. Sci. Phys. Nat., XXI. pp. 87, 88.

1864. Ann. Mag. Nat. Hist. [3], XIV. pp. 461, 462. I864.

(Development, pp. iv, 21-25, Tab. III. figs. 57-65.)

Bidrag til Kundskab om Christianiafjordcns Fauna. Christiania, [I.] 1868;

II. 1870. 218 pp., 13 pi.

(Young of Munnopsis typica [I.], PI. VII. figs. 137, 138 ; nauplius of Mdinna-
cheres ergasiloides, II. p. 14, PI. VIII. fig. 7 ; embryo and nauplius of Anteaclteres

Duebenii, pp. 26-28, PI. X. figs. 35-37.)

Say, Thomas.

An Account of the Crustacea of the United States. Journ. Acad. Nat. Sci.

Phila,, I. pp. 155-169. 1817.

(The megalopa of Ocypoda described as a Macrouran genus under the name of

Monolepis, pp. 155-160.)

Schaffer, Jacob Christian.

Die griinen Armpolypen, die geschwanzten und ungeschwauzten zackigen

Wasserflohe, und eine besondere Art kleiner Wasseraale. Regensburg,

1755. 94 pp. 3 pi.

Trans, in Jurine's Histoire des Monocles, pp. 196, 197. Geneve, 1820.

(Development of Daphnia, pp. 56 et seq., PI. I. figs. 2, 3.)

*Der Krebsartige Kiefenfuss mit der kurzeu uud langen Schwanzklappe.

Regensburg, 1756.

(Parthenogenesis in Apus cancriformis and A. productus.)

Schiodte (Jorgen C.) [and Meinert (Fr.)].

Sur la Propagation et les Metamorphoses des Crustaces suceurs de la Famille

des Cymotlioadiens. Comptes Rendus de VAcad, des Sci., Paris, LXXXVII.

pp. 52-55. 1878.

Trans, in Ann. Mag. Nat. Hist. [5], II. pp. 195-197. 1878.

Schmankewitsch, Wladimir.

*[On some Crustacea from Salt Lakes and Fresh Waters, and their Relation

to the surrounding Element.] Zapiski Novoross. Obshlch. Yestestvoisp.

[Mem. New-Russian Soc. 0/ Naturalists'], III. 2. 1875. (In Russian.)

Uebcr das Verhaltniss der Artemia salina Miln. Edw. zur Artemia Muhl/ntu-

senii Miln. Edw. und dem Genus Branchipus Schaeff. Zeitschr.f. tcis-

sensch. Zool., Supplem. XXV. pp. 103-116, Taf. VI. 7,^

Trans, in Ann. Mag. Nat. Hist. [4], XVII. pp. 256-25S. ls:<:.

Zur Kcnntniss des Einflusses der ausseren LebeusbcdiiigunLren auf die Organi-

sation dor Thiere. Zeitschr.f. icissc/tsr/i. /.vol.. XXIX, pp. 429-494

IS77.

(On the influence of salt and frvsh waters on the development of Cmntooe*.)
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Schmidt, Oscar.

Zoologische Mittheilungen. Zeitschr. gesammt. Naturwissen., II. p. 101, 1853.

*IIand-Atlas d. vergl. Anat., Taf. X. fig. 7. 1853. *Das Weltall, No. 3,

p. 19. 1854.

(Peltogaster shown to be a parasitic Crustacean from its development.)

Schobl, Jos.

Ueber die Fortpflanzung isopoder Crustaceen. Arrh.f. Mikroskop. Anat., XVII.

pp. 125-140, Taf. IX., X. 1879. *Sitzungsber. bohm. Gesell. Wissensch.

1879, pp. 339-350.

SchuLze, Max.

Zoologische Skizzen. Zeitschr./. icissensch. Zool., IV. pp. 17S-195. 1852.

(Development of Balanidce, pp. 190-192.)

Semper, Carl.

Reisebericht von Herrn Dr. Carl Semper. Briefliche Mittheilung an A. Kolli-

ker. Zeitschr. f. wissensch. Zool, XIII. pp. 558-570, Taf. XXXVIIL,
XXXIX. 1863.

(Larva of Sacculina, p. 560, Taf. XXXVIIL figs. 3\ 3b .)

On the Embryogeny of the Rhizocephala. Ann. Mag. Nat. Hist. [4], XV.

pp. 83, 84. 1875. Arch. Zool. Expe'r., IV. pp. viii., ix. 1875.

(Reply to Giard.)

*Die natiirlichen Existenzbedingungen der Thiere. Leipzig, 1880 [Ausge-

geben, 1879], 2 vols., 299 + 296 pp. (Internat. wissensch. Bibho-

thek.)

English trans. : Animal Life as affected by the Natural Conditions of

Existence. London and New York, 1881. 472 pp., 106 cuts. (Interna-

tional Scientific Series.)

(Zoea of Pinnotheres holothurhe, p. 81, fig. 22. Influence of temperature and

desiccation on development of eggs of Apus, Brunchipus, Cypris, pp. 129, 175, 176.)

Shaw, George.

Description of the Cancer stagnalis of Linnaeus. Trans. Linn. Soc. London, I.

pp. 103-110, PI. IX. 1191.

(Branckipus. Describes eggs and young.)

Siebold, C. Th. E. v.

Beitragc zur Parthenogenesis der Arthropoden. Leipzig, 1871. 23S pp., 2 pi.

VI. Ueber ilh' parthenogenetische Fortpllauzungbci Apus und verwandten

Crustaceen. Pp. 160-222, Taf. II.

(Apus CCHicriformie, Aptuproductut, Artemia salina, Limnmlia Hirnwnni.)

Ueber Parthenogenesis der Artemia talina. Sittungtber, d. Konijl. Akad. d.

Wissensch.z% Munch,,,, 111. pp. K,,s-196. 1878.

Slabber, Mart.

*Natnnrkundige Verlustigingen, behelzende microsoopische Waarnemingen van

in- en uit- landisclie Water- en Laud- Hieren. llaailein, l~,t>'.)-78.
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*German trans, by P. L. St. Muller : Physikalische Belustigungen, oder

microscopische Wahniehmungen in- uud auslandischer Wasser- und Land-

Thieren. Niirnberg, 1775-81.

(Cirriped larva, zoea of Brachyura, &c. See Bell's Hist. Brit. Stalk-eyed Crus-

tacea, Introd., pp. xxxix. et seqq. ; J. V. Thompson's Zoblog. Res., Mem. L, and

copy of figs, in Encyc. Meth., PI. CCLXVII., CCCXXXIII. ; Lathlilles Ilht.Nat.

gen. et partic. des Crustaces el des Insectes, IV., PI. XXXXV., &c.)

Smith, Sidney I.

The Early Stages of the American Lobster (Homarus Americanus Edwards).

Amer. Journ. Set. $ Arts, [3], III. pp. 401-406, PI. IX. 1872.

(Abstract of later paper in Trans. Conn. Acad.)

The Early Stages of the American Lobster (Homarus America//us Edwards).

Trans. Conn. Acad., II. pp. 351-381, PI. XIV.-XVIII. 1873.

(Includes description of larva of Palamonetes vulgaris, p. 377, foot-note.)

The Metamorphoses of the Lobster and other Crustacea. Incrrt. Animals of

Vineyard Sound, etc. (Verrill and Smith), pp. 22S-243, PI. VIII., IX.

Rep. U. S. Fish Comm. 1871-72, pp. 522-537. Washington, 1873.

(Homarus, Crangon, Palcemonetes, Vii-bius, Gehia, Callianassa, Eupagurus,

Hippa, Cancer, Platyonychus, Cyllene, Ocypoda, Gelasimus ?, Squilla, Sec.,

noticed.)

The Megalops Stage of Ocypoda. Amer. Journ. Sci. 8f Arts [3], VI. pp. 67, 68.

1873.
(Monolepis inermis Say is the megalopa of Ocypoda arenaria.)

The Early Stages of Hippa talpoida, with a Note on the Structure of the Man-
dibles and Maxillae in Hippa and Remipes. Trans. Conn. Acad., III. pp.

311-342, PI. XLV.-XLVIII. 1877.

The Stalk-eyed Crustaceans of the Atlantic Coast of North America north of

Cape Cod. Trans. Conn. Acad., V. pp. 27-136, PI. VIII.-XII. 1879.

(Observations on larval stages of Thysanopoda, pp. 90, 91.)

On the Species of Pinnixa inhabiting the New England Coast, with Remarks
on their Early Stages. Trans. Conn. Acad., IV. pp. 217-253. July, 1880.

Occasional Occurrence of Tropical and Sub-tropical Species of Decapod Crus-

tacea on the Coast of New England. Trans. Conn. Acad., IV. pp. 254-

267. July, 1880.

(Describes megalopa stage of Calappa marmomia, &c)

Soubeiran, Le^on.

Sur I'llistoire Naturelle et l'Education des Ecrevisses. Comptes Rc/idus de

I'Acad, drs Sri., Paris, LX. pp. Ul'.l. L250. 1865.

Spangenberg, Friedrich.

Zur Remit niss von Branchipus stagnate. Zritsehr.f. wissauek. Zool., Sup-

plem. XXV. pp. 1-1.4. Tat'. I -111 1875.

(Contains observations on development.)
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Steenstrup [Joh. Japetus Smith].

Bemserkninger ora Slaegterne Pachybdella Dies, og Peltogaster Rathk. Overs.

K. Danske Vidensk. Selsk. Forhandl. 185],., pp. 145-158, 214.

Trans, by Creplin in Arch. f. Naturgesch. 1855, 1, pp. 15-29, 62.

English trans, in Ann. Mag. Nat. Hist. [2], XVI. pp. 153-162. 1855.

[On Liriope and Peltogaster.'] Forhandl. Skand. Naturforsk., VIII. (1860),

pp. 684, 685. Kiobenhavn, 1861.

Steffenberg, Adalrik.

*Bidrag til Kannedomen om Flodkraftans Naturalhistoria. Falun, 1872. 72 pp.

(Akadem. Aikandl.)

Noticed by Eduard von Martens in Zoblog. Rec. (1872), IX. p. 193.

1874.
(Young of Astacus jluviatilis.)

St. George. See La Valette St. George.

Straus-Durckheim, Hercule Eug.

Meinoire sur les Daphnia, de la Classe des Crustaces. Mem. du Mus. d'Hisl.

Nat., V. pp. 380-425, PI. XXIX., 1819; VI. pp. 149-162, 1820.

(Contains observations on development.)

Memoire sur les Cypris, de la Classe des Crustaces. Mem. du Mus. d'Hist.

Nat., VII. pp. 33-61, PI. I. 1821.

(Young, p. 54.)

Stuxberg, Anton.

Karcinologiska Iakttagelser. Ofcers. K. Svenska Vetensk.-Akad. Forhandl.,

XXX. (1873), No. 9, pp. 3-23, Taf. XIV. 1874.

(Stenorrhynchus rostratus, Carcinus Mxnas, Portunus depurator, Galatea inter-

media, Hifpolyte variant, Palxmon squilla, Pachybdella carcini.)

Suhm. See Willemoes-Suhm.

Targioni Tozzetti, Ad.

Di una Specie nuova in un nuovo Gcncre di Cirripedi Lcpadidei ospitante sulle

Penne abdominali del Priofbius eitteretts dell' Atlantico Australe c dell'

Oceano Indiano raccolta nel Viaggio intorno al Mondo dclla Frcgata Italians

La Magenta dai Professori F. De Filippi ed E. Giglioli. Bull. Soc. Ento-

molog. Italiana, IV. pp. 84-96, Tav. 1. figs. 2-13. 1878,

(Ornitholepas australU, young stage according t" A. (Jekstaeckeu, Sit;ung$-Ber.

Gesell. naturforsch. Freunde Berlin, 1875, pp. 113-115.)

Thompson, John V.

Zoological Researches and Illustrations; or Natural History of nondescript

or imperfectly known Animals, in a Series of K£emoirs> Illustrated by

Numerous Figures. Cork, 1828-34. 110 pp., 20 pi.

Memoir 1. On the Meta rphoses of the Crustacea, and on Zoea, ex-

posing their singular Structure and demonstrating thai thej arc not. as has
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been supposed, a peculiar Genus, but the Larva of Crustacea. Pp. 1-11,

PI. I., II. Addenda, pp. 63-65, PL VIII. fig. 1.

Analyt. notice in Zoblog. Journ., IV. pp. 248-250. 1828.

(Cancer pagurus, &c.)

Memoir II. On the Genus Mysis or Opossum Shrimp. Pp. 13-31,

PI. III., IV. Addendum, p. 66.

(Contains observations on development.)

Memoir IV. On the Cirripedes or Barnacles ; demonstrating their de-

ceptive Character ; the extraordinary Metamorphosis they undergo, and the

Class of Animals to which they indisputably belong. Pp. 69-82, PL IX., X.

(Balanus.)

Memoir VI. Development of Artemis salinus or Brine Shrimp; de-

monstrative of its Relationship to Branchipus and the other Crustaceous

Phyllopoda, and to those enigmatical Fossils, the apparently eyeless Trilo-

bites .... with a new Species of Artemis and of Apus. Pp. 103-110, PL

I.-VI.

[Letter to the Editor of the Zoological Journal, dated "Cork, Dec. 16, 1830."]

Zoolog. Journ., V. pp. 383, 3S4, PL XV. fig. 13. 1831.

(Metamorphosis of Homarus.)

Discovery of the Metamorphosis in the Second Type of the Cirripedes, viz.,

the Lepades, completing the Natural History of these singular Animals,

and confirming their Affinity with the Crustacea. Phil. Trans. Roy. Soc.

London, 1835, pp. 355-358, PL VI.

On the Double Metamorphosis in the Decapodous Crustacea, exemplified in

Cancer Manas Linn. Phil. Trans. Roy. Soc. London, 1835, pp. 359-362,

PL V.

Memoir on the Metamorphosis and Natural History of the Pinnotheres or Pea-

Crabs. Entomolog. Mag., III. pp. 85-90, figs. 1-3. April, 1835.

Memoir on the Metamorphosis in Porcellana and Portunus. Entomolog. Mag.,

III. pp. 275-280, figs. 1-3. October, 1835.

Of the Double Metamorphosis in Macropodia phalangium or Spider-Crab,

with Proofs of the Larva? being Zoea in Gecarcinus hydrodomus, Telphusa

erylhropus, Eriphia Caribbaa, and Grapsus pelagicus. Entomolog. Mag., III.

pp. 370-375, figs. 1-6. January, 1836.

Natural History and Metamorphosis of an anomalous Crustaceous Parasite of

Carcinus Mimas, the Sacculina carcini. Entomolog. Mag., 111. pp. 159-

456, figs. 1-6. April, 1836.

Notice of, in Arch./. Naturgesch., 1S37, 2, p. 24S.

Memoir on the Metamorphosis in the Macroura or Long-tailed CruM

exemplified in the Prawn (Paleemon terrains). Edinburgh Xeic PAifotopk.

Journ., XXI. pp. 2:2 1-:>:>;L PL I. 11

Abstract in Proc. Roy. Soc, III. p. 371. 1886.
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Thompson, William.

Description of a Young Lobster measuring only Nine Lines. The Zoologist,

XL p. 37G5. 1853.

Thorell, T.

Bidrag till Kannedomen oin Krustaceer, som lefva i Arter af Slagtet Ascidia L.

84 pp., 14 pi. K. Svenska Vetensk.-Akad. Handl., III. No. 8. 1859-60.

*Zeitschr. gesammt. Naturwissen., XV. pp. 114-143. 1860.

( Copepoda. Young, passim.)

Till Kannedomen om Vissa parasitiskt lefvande Entomostraceer. O/cers. K.

Svenska Vetensk.-Akad. Forhandl., XVI. (1859), pp. 335-362. 1860.

(Includes account of development.)

Tozzetti. -See Targioni Tozzetti.

Travis.

[Letter to Pennant, dated " Scarborough, 25th Oct. 1768."] Pendant's Brit-

ish Zoology, IV. pp. 11-15. London, 1777.

(Describes the eggs of Homarus. Young have " the appearance of tadpoles.")

Tscherniawsky, W.
*Materialia ad Zoographiam Ponticam comparatam, Basis Genealogise Crusta-

ceorum. Oct. 1868. 120 pp., S pi. (In Russian.)

Noticed by Gerstaecrer in Arch.f. Naturgesch., 1869, 2, p. 168.

(Larva of Balanus, and three zoeae.)

*[The Megalopa Larvae of Braehyura."] Trudy Russkoye Entomolog. Obshtchest.

[Trans. Russian Entomolog/. Soc.'], XL No. 2, pp. 51-96, 2 pi. 1878.

(In Russian.)

See Zoolog. Anzeig., II. p. 219. 1879. Zoolog. Bee. (1878), XV.,

Crust., pp. 15, 16. 1880.

Notice of, by Paul Mayer, in Zoolog. Jahresber. 18S0, II. Abth., pp.

41, 42. 1881.

Ueber die Genealogie der Mysiden. Zoolog. Anzeig., III. pp. 213, 214. 1880.

(Verhandl. d. zool. Sect. d. VI. Versamml. rustiseh. Naiurf. //. Acrzte.)

Eng. abstr. in Journ. Roy. Microscop. Sue, 111. pp. 944, 945. 1880.

Turner (Wm.) and Wilson (H. S.).

On the Structure of the Chondracanthus lophii, with Observations on its Larval

Form. Trans. Roy. Soc. Edinburgh, \\ 1 1 1 . pp. 67-76, PI. 111. 1S61.

Abstr. in Proc. Roy. Soc. Edinburgh, IV. pp. 525-527. I

(Larva, pp. 74, ::>, I'l. III. figs. 15, 16.)

On the Structure of Lenueopoda Dalmanni, with Observations on its Larval

n. front. Roy. Soc. Edinburgh, XX I II. pp. 77-S7, I'l. IV. 1861.

ibetr. in Pr i 8 , S Edinburgh, IV. pp. 569, 670. I

(Larva, pp. 84, 85, figs. M-IG.)
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Uljanin, B.

Untersuchungen iiber Blastoderm- und Keimbliittcrbildung bei Orchestia

Montagui und mediterranea. Zoolog. Anzeig., III. pp. 163-165. 1880.

{Verhandl. d. zoolog. Sect. d. VI. Versamml. russisch. Nalurf. u. Aerzle.)

Notice of, by P. Mayer, in Zoolog. Jahrcsber. (1880), II. Abt., pp.

53, 54. 1880.

Zur Entwicklungsgescluclite der Amphipodcn. Zeitschr. f. wissensch. Zool.,

XXXV. pp. 440-160, Taf. XXIV. 1881.

Abstr. in Journ. Roy. Microscop. Soc. [2 J,
I. pp. 599, 600. Aug. 1881.

Valenciennes, A.

Note sur la Reproduction des Homards. Comptes Rendus de VAcad, des Set.,

Paris, XLVI. pp. 603-606. 1858.

Valette St. George. See La Valette St. George.

Van Beneden, Edouard.

Sur le Mode de Formation de PCEuf" et le Developpemeut embryonnaire des

Sacculines. Comptes Rendus de PAcad, des Sci., Paris, LXIX. pp. 1146-

1151. 29 Nov. 1869.

Trans, in Amu Mag. Nat. Hist. [4], V. pp. 140-144. 1870.

Reclierches sur l'Embryogenie des Crustaces. I. Observations sur le De-

veloppement de YAsellus aquaiicus. Bull. Acad. Roy. de Belgique [2],

XXVIII. pp. 54-87, 2 pi. I860.

Rechercbes sur l'Embryogenie des Crustaces. II. Developpemeut des

Mysis. Bull. Acad. Roy. de Belgique [2], XXVIII. pp. 232-249, 1 pi.

1869.

Reclierches sur l'Embryogenie des Crustaces. III. Developpemeut de

l'CEuf et de l'Embryon des Sacculines {Sacculina carcini, Tbonips.).

Bull. Acad. Roy. de Belgique [2], XXIX. pp. 99-112, 1 pi. 1810.

Reclierches sur l'Embryogeuie des Crustaces. IV. Developpement des

Genres Anchorella, Lernatopoda, Brachiella et Hessia. Bull. Acad. Roy.

de Belgique [2], XXIX. pp. 223-254, 1 pi. 1870.

Reponse a, quclqnes-unes des Observations de M. Balbiani sur l'CEuf des

Sacculines. Comptes Rendus de VAcad, des Sci., Paris, LXX. pp. 197-

200. 1870.

Reclierches sur la Composition et la Signification de l'CEuf, basees sur 1' Etude

de son Mode de Formation et des premieres Pb^nomeuea embryonnaires

(Mammiferes, Oiscaux, Crustaces, Vers). Mem. ('our. Acad. Roy. de

Belgique, XXXIV. 1870 [1869?]. 883 pp., 1:2 pi.

(Crustacea, pp. 107-143, PI. VII. -X.)

Van Beneden (Edouard) et Bessels (Emile).

Meiuniiv sur la Formation du Blastoderme chez Irs A.mphipode3, lea Lerneens

et les Copepodcs. Mem. Cour. Acad. Roy. de Belgique, XXX 1\ .

[1868?]. 59 pp., 5 pi.
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Resume in Bull. Acad. Roy. de Belgique [2], XXV. pp. 434-448.

1868. Monthly Microscop. Journ., I. pp. 41-45. Jan. 1869.

See also Report by Schwann, Gluge, and Poel}ian, Bull. Acad. Roy.

de Belgique [2], XXVI. pp. 252-259. 1868.

Van Beneden, P. -J.

Resume d'uu Memoire sur le Developpement et l'Organisation des Nicothoes.

Bull. Acad, Roy. de Belgique, XV. 2me Partie, pp. 3SG-390. 181,8.

Schleiden u. Froriep's Notizen [3], IX. col. 165-167. 1849.

Memoire sur le Developpement et l'Organisation des Nicothoes. Mem. Acad.

Roy. de Belgique, XXIV. 1850. 28 pp., 1 pi. Ann. Sci. Nat. [3],

Zool., XIII. pp. 354-377, PL I. figs. 13-29. 1850.

Recherches sur quelques Crustaces inferieurs. Ann. Sci. Nat. [3], Zool.,

XVI. pp. 71-131, PI. II.-VI. 1851.

(Parasitic Copepoda, Lernaans.)

Note sur un nouveau Genre de Crustace parasite, Eudactylina. Bull. Acad.

Roy. de Belgique, XX. Pt. I. pp. 235-23S, 1 pi. 1853.

(Larvae, figs. 5, 6.)

Histoire naturelle d'un Animal nouveau, designe sous le Nom ftHistriobdella.

Bull. Acad. Roy. de Belgique, 1858, pp. 263-296.

(Development of Homarus, pp. 263, 26L)

Un nouveau Genre de Crustace Lerneen. Bull. Acad. Roy. de Belgique, 1860,

pp. 137-146, 1 pi.

(EnterocolafulgensF. J. Van Ben. Larva, figs. 6, 7.)

Recherches sur les Crustaces du Littoral de Belgique. Mem. Acad. Roy. de

Belgique, XXXIII. 1861 [I860?]. 174 pp., 21 pi.

Also printed separately with the following title : Recherches sur la

Faune littorale de Belgique. Crustaces. Bruxelles, 1861. 174 pp.,

21 pi.

See Rev. by Fritz Muller, Ueber Gumaceen. Arch. J. Naturgesch.,

1865, 1, pp. 311-323.

(Development of .Vysls, pp. 52-69, PI. VI. figs. 9-12, VIII.-XI.; Homanu,

p. 53; Cum'i. pp. 75, 87; Cyamtu, p. 95; Anceiu, \>. 102, PI. XVI.; PeltogaMer,

p. 118, PI. XXI. figs. 5-7; Sacculina, PI. XX. tigs. 8. 9, PL XXI. figs. 8, 9;

Lemma, p. 131, PI. XIX. figs. 9-13.)

Vejdovsky, Franz.

Dntenachongen aber die Anatomic and Metamorphose von Truchrlittstrs

polyeolput Nordm. Zeitachr.f.wiueiuch. Zool., XXIX. pp. 15-46, Taf.

II.-IV. 1877.
(Development, pp. 84-48, Taf. III., IV.)

Vogt, Carl.

Recherches Cotierea. Geneve, is:r. lot pp., c. pi. Mtm. hut, (icneve,

XIII
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ler Mem. De la Famille des Pbilichtbydes et en particulier du Lepo-

spbilc des Labres (Leposphilus labrei Hesse). Pp. 1-41, PI. I., II.

(Nauplius, p. 2G, PI. I. fig. 10.)

2d Mem. Sur quelques Copepodes Parasites a Males Pygmees habitant

les Poissons. Pp. 43-104, PI. III.-VI.

(Nauplius of Brachiella, p. 56, PI. III. fig. 8; Chondracanthus, pp. 86-88,

PI. V.)

Also in Arch. Zool. Expe'r., VI. 385-456. 1877.

Recherches Cotieres faites a Roskoff. Crustaces Parasites des Poissons.

Geneve, 1879. 104 pp., 6 pi.

ler Mem. Lepospbile des Labres, Pamille des Pbilicbtbydes.

2d Mem. Families des Lernajopodides et des Cbondracantbides.

(Nauplius of Leposphilus, Brachiella, Chondracanthus.)

Same as tbe preceding.

L'Adaptation des Crustaces Copepodes au Parasitisme. Actes de la Soc.

Helvetique des Sci. Nat., 60e Sess., pp. 121-139. 1878.

(Contains remarks on larvae.)

Wagner, Nicolas.

Observations sur l'Organisation et le Developpement des Aneees. Bull. Acad.

Imper. des Sci., de St.-Petersbourg, X. pp. 498-502 {Melanges Biologiques,

VI. pp. 27-34). 1866.

*In Arbeit, d. ersten Sitzung Russischer Naturforscher in St. Petersburg, 1868,

pp. 218-237, Taf. I.-IV.

(Development of Flynlosama [Leptodora], according to Gerstaecker, Arch. f.

Naturgesch., 1S71, 1, p. 351.)

Wagner, Rudolphus.

Prodromus Historian Generationis Hominis atque Animalium. Lipsise, 1836.

15 pp., 2 pi.

(Eggs of Porcellio, Cypris, Balanus, Gammarvs, Astacits, Carcinus, p. 8, PI. I.

figs. 12-17.)

Weismann, August.

Ueber Bau und Lebenserscbeinungen von Leptodora lu/aHna Lilljoborg.

Zeitschr. / wissensch. Zool, XXIV. pp. 349-41S, Taf. XXXIII.-

XXXVIII. 1874.

Zur Naturgcscbicbte dor Dapbniden. I. Ueber die Bildung von Winlereiern

bei Leptodora hyalina. Zeitschr.f. wissensch. Zool., XX\ 11. pp. 51—112',

Taf. V.-VII. May, 1876.

Beitriigc zur Naturgcscbicbte der Dapbnoiden. Tbeil II., III., u. TV.

Zeitschr.f. irissensch. Zool., XXVIII. pp. 93-251, Taf.
\'11.-XL. Jan.

1877.

II. Die Eibildung bei den Dapbnoiden. Pp. 95-175.

vol. ix. — no. 6. 16
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III. Die Abhangigkeit der Embryonal-Entwicklung vom Fruchtwasser

der Mutter. Pp. 176-211.

IV. Ueber den Eiufluss der Begattung auf die Erzeugung von Winter-

eiern. Pp. 212-240.

Beitrage zur Naturgeschicbte der Dapbnoiden. VII. Die Entstehung der

cyclischen Fortpflanzung bei den Dapbnoiden. Zeitschr.f. wissensch. Zool.,

XXXIII. pp. 111-264. Oct. 1879.

Parthenogenese bei deu Ostracodcn. Zoolog. Anzeig., III. pp. 82—S4. 23 Feb.

1880. Journ. Roy. Microscop. Soc, III. Pt. I. pp. 431, 432. 1880.

Wendt.

Ueber das Ansetzen der Cirripedien an eisernen Scbiffen. Verhandl. d. Vercin.%

f. natuncissensch. Unterhalt. zu Hamburg, III. (187G), pp. 31, 32. 1878.

Westwood, J. O.

Ex.tr.ait dos TCecherches sur les Crustaces du Genre Pranize de Leach. Ann.

Set. Nat, XXVII. pp. 316-332, PL VI. 1832.

On the Transformations of the Crustacea. Rep. Brit. Assoc. Ado. Sci.for 183$,

pp. 608, 609. 1835.

(Abstract of the following paper.)

On the supposed Existence of Metamorphoses in the Crustacea. Phil. Trans.

Roy. Soc. London, 1835, pp. 311-328, PI. IV.

Abstract in Proc. Roy. Soc. London, III. pp. 341. 342. 1835. London

and Winburgh Philosoph. Mag. [3], VII. pp. 210, 211. 1835. Froriep's

Notizen, XLVI. pp. 230, 231. 1835.

(Gecarcinus, with direct development.)

See also Bate (C. Spence) and Hailstone (S.).

Willemoes-Suhm, Rudolf von.

On a new Genus of Amphipod Crustaceans. Proc. Roy. Soc. London, XXI.

pp. -206-208. 1873. Ann. Mag. Nat. Hist. I . XI. pp. 389-391.

1873.

(Thaumops pelhichli W.-Si [Gysfasoma Neptwu Gut r.-M<'n.] undergoes do meta-

morphosis after leaving the egg, pp. 207, 208.)

Von der Challenger-Expedition. Briefe an C. Th. E. v. Siebold tod R. v.

Willemoes-Suhm. I. Zeitschr.f. wissensch. Zool., XXIII. pp. i.-vii. May,

1878

(Embryo of Thaamops peSudda W.-S. [Cystitoma Neptuni Guer.-Men., Am-

phipod] undergoes no metamorphosis, p. vi.)

Von der Challenger-Expedition. Briefe an C. Th. B. v. Siebold von R \

Willemoes-8uhm. II. Zeitschr.f. wissensch. Zool., XXIV. pp. ix.-xxiii

Oct. 1874

v.,ui - / la and Amphipoda of Antarctic [stands developed in sacs of parent.

Larval the higher Crustacea not found on the surface at Kerguelen* 1-1..

excepting one mull coea.)
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Von der Challenger-Expedition. Briefe von R. v. Willemoes-Suhm an C. Th.

E. v. Sicbold. V. Zeitschr.f. wlssensch. Zool., XXVI. pp. lix.-lxxv. Dec.

1875.

(According to a very intelligent fisherman, Menancio Perez, the young Birgus on

hatching is like the parent in form, p. lxxiii.)

On some Atlantic Crustacea from the " Challenger " Expedition. V. On the

Development of a Laud Crab. Trans. Linn,. Soc. London [2], Zool.,

I. pp. 46-48, PL XL figs. 1-3. 1875.

(Zoea of Cardisoma from Cape- Verd Isl. Direct development of Telphusa flvi-

viatilis from Italy.

)

On the Development of Lepas fascicularis and the "Archizoea" of Cirripe-

dia. Phil. Trans. Roy. Soc. London, CLXVI. pp. 131-154, PI. X.-XV.

1876.

Abstract in Proc. Roy. Soc. London, XXIV. pp. 129-132. Dec. 1875.

Ann. Mag. Nat. Hist. [4], XVII. pp. 158-161. 1876.

Preliminary Remarks on the Development of some Pelagic Decapods. Proc.

Roy. Soc. London, XXIV. pp. 132-134. 1875. Also in Ann. Mag. Nat.

Hist. [4], XVII. pp. 162, 163. 1876.

(Ampkion, Sergestes, Lucifer.)

Preliminary Report to Professor Wyville Thomson, F. R. S., Director of the

Civilian Scientific Staff, on Observations made during the earlier Part of

the Voyage of EL M. S. " Challenger." Proc. Roy. Soc. London, XXIV.

pp. 569-585. 1876.

(Blind megalopa from 1G75 fms., p. 577; Cardisoma zoea, p. 582.)

Von der Challenger-Expedition. Briefe von R. v. Willemoes-Suhm an C. Th. E.

v. Siebold. VII. Zeitschr. f. icissensch. Zool., XXVII. pp. xcvii.-cviii.

May, 2576.

{Sergestes, Lucifer, Lepas, pp. cvi.-cviii. Same observations as those recorded

in Preliminary Remark?, ()•<•., and On the Development of Lepas fascicularis, <J'-c.)

Wilson, E. B. See Brooks, W. K.

Wilson, H. S. See Turner, Wm.

Woodward, Henry.

Art. Crustacea in Encyclopedia Britannica (9th ed.), VI. pp. 633-666.

1877.

(General account of development, pp. 643-652. Australian Dromia, with direct

dr\ elopment, p. 644.)

Zaddach, Ernestus Gustavus.

Do Apodis cancriformis Schaeff. Anatomc et Ilistoria Evolutiouis. Bouiur.

mi. 72 pp., i pi.

(Development, pp. 55-64. PL IV.)
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Zenker, Jonathan Carolus.

De Gammari pulicis Fabr. Historia Naturali atque Sanguinis Circuitu Com-
mentatio. Jena?, 1832. viii. -f- 2S pp., 1 pi.

(Remarks on development, p. 17.)

Zenker [Wilhelm].

Monograpliie der Ostracoden. Arch.f. Naturgesch. 1854, 1) PP« 1-87, Taf. I.-

VI. figs. 1, 2.

(Development, pp. 57-60.)

Also published as *Anatomisch-systematische Studien iiber die Krebs-

thiere (Crustacea). Berlin, 185^. 115 pp., 6 pi.

a

[Notice of Phyllosoma hatched from Eggs of Palinurus vulgaris at Brighton

Aquarium.] Nature, TILL p. 231. 1873. Amer. Journ. Sci. 8f Arts [3],

VI. p. 229. 1873.

ADDENDA.

Claus, Carl.

Untersuchungen fiber die Organisation und Venrandtshaft der Copepoden.

(In Auszuge zusammengestellt.) Witrzburg. naturwiss. Zeitschr., III.

pp. 51-103. 1862.
(Development, pp. 78-82.)

Dohrn, Anton.

*Studien zur Embryologie der Arthropoden. 1868. (Ilabilitationsschrift.)

Hartog, Marcus.

On the Anal Respiration of the Copepoda. Quart. Journ. Microscop. Sci. [2],

XX. pp. 214, 245. AprU, 1880. Journ. Roy. Microscop. Soc, III.

Pt. 2, pp. 032, G32. 1SS0.

(Anal respiration in nauplius of Cyclops and Dinptomus, p. 245.

On the Respiration of the Crustacea. Quart. Journ. Microscop. Sci. [2], XX

p. 4S5. Oct. 1880. Journ. Roy. Microscop. Soc, III. Pt. 2, p. 944.

18S0.
(Anal respiration in zoiir.)

Kossmann, Robby.

Die Eutonisciden. MiUhril. aus der zoolog. Station zu Xcupcl, 111. pp. 149-

169, Taf. VIII . I\ Dee. '.I, 1881

(Development, pp. 166-1G8, Taf. VIII.. Bg. 6.)

Studien aber Bopyrfden. III. Jone thoracica und Gepon portuni. Mitthcil.

out der tooloff. Station zu N.-aprl, III. pp. L70-183, Taf. X., XI. I'

1881.
(Young stapes described ud ligured.)
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XIPHOSURA (Limulus).

Agassiz, Alexander.

Note ou the Habits of young Limulus. Amer. Journ. Sci. 8f Arts [3], XV.

pp. 75, 70. 1878. Ann. Mar/. Nat. Hist. [5], I. pp. 183, 184. 1878.

(Swim, feed, and rest on their backs.)

Beneden. See Van Beneden.

Dohrn, Anton.

Untersuchungen iiber Bau und Entwickelung der Arthropoden. 12. Zur Em-

bryologie und Morphologic des Limulus Polyphemus. Jenaische Zeitschr.,

VI. pp. 580-640, Taf. XIV., XV. 1871.

Edwards. See Milne Edwards.

Gegenbaur, C.

Anatomische Untersuchung eiue Limulus, mit besondcrer Beriicksichtigung

der Gewebe. Abhandl. Naturforsch. Gesell. Halle, IV. pp. 229-250,

1 pi. 1858.
(Structure of egg, pp. 247-249, fig. 9.)

Lockwood, S.

The Horse-Foot Crab. Amer. Naturalist, IV. pp. 257-274, PI. III. July,

1870.
(Development of Limulus Polyphemus.)

Milne Edwards, Henri.

Recherches relatives au Developpement des Limules. *Soc. Philomath. Paris,

Extr. des Proces-Verbaux des Seances, 1838, pp. 125, 126. *L'Institut,

VI. No. 258, p. 397. 1838. Disciples' Ed. Cuvier's Rlgne Animal, Crus-

taces, PI. LXXVI. fig. 2 //, 2 i. Hist. Nat. des Crustaces, III. p. 546.

1840.
(Young Limulus at time of hatching.)

Notice of, in Van deb. Hoeven's Recherches sur I'Histoire Naturelle et

VAnatomie des Limules, p. 44. Leyde, 1838.

Packard, A. S., Jr.

On the Embryology of Limulus Polyphemus. Amer. Naturalist, IV. pp. 49S-

502, figs. 95-100. Oct. 1870. Proc. Boston Soc. Nat. Hist., XIV. p. 60.

Nov. 16, 1870. Proc. Amer. Assoc. Adv. Sci., 19th .Meeting (1870), pp.

247-255, 9 figs. 1871. Quart. Journ. Microscop. Sci. [2], XI. pp. 268-

267. 1871.

(Notice of observations given in full in Mem. Boston Soc. Nat. Hut.. II. pp. 156-

202. 1872.)

Morphology and Ancestry of the King Crabs. Amer. Naturalist, IV. pp. 7'> 1-

756. Feb. 1871.

(Abstract of some of the conclusions stated in Mam. Z>'< . His!., II.

pp. 155-202. 1878.)
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The Development of Limulus Polyphemus. Mem. Boston Soc. Nat. Hist., II.

pp. 155-202, PI. III.-V. March, 18~
t 2.

Abstract by the author in Life Histories of the Crustacea and Insects,

Amer. Xat., IX. pp. 589-592, figs. 239-2 46, Nov. 1815 ; Life Histories of

Animals including Man, or Outlines of Comparative Embryology, New York,

1876 ; and in Zoologyfor Students and General Readers, pp. 320-323, New
York, 1879.

See also Henry "Woodward's Monograph of the British Fossil Crus-

tacea of the Order Merostomala, pp. 214-221. London, 1878.

Farther Observations on the Embryology of Limulus, with Notes on its Affini-

ties. Amer. Naturalist, VII. pp. 675-678. Nov. 1S7S. Proc. Amer Assoc.

Adv. ScL, 22d Meeting (1873), Pt. II. pp. 30-32. 1874.

On the Development of the Nervous System in Limulus. Amer. Naturalist,

IX. pp. 422-424. July, 1875.

The Anatomy, Histology, and Embryology of Limulus Polyphemus. Annivers.

Mem. Boston Soc. Xat. Hist. 1880. 45 pp., 7 pi.

(Embryology, pp. 3^40, PL I., III., IV.)

Suhm. See Willemoes-Suhm.

Van Beneden, Edouard.

De la Place que les Limules doivent occuper dans la Classification des Ar-

thropodes d'apres leur Developpement embryonnaire. Ann. Soc. Bntomol.

Belgique, XV. Comptes Rendus, pp. x., xi. 14 Oct. 1871. Gerrais's

Journ. de Zoologie, I. pp. 41-44. 1872. Ann. Mag. Nat. Hist. [4], IX.

pp. 98, 99
%

Jan. 1872.

["Observations on the first Stages of embryonic Development in Limulus.']

Tageblatt d. Ifi^ Versamml. deutsch. Naturforsch. u. Aertze in Wiesbaden,

1873, p. 58.

Willemoes-Suhm, Rudolf von.

Von der Challenger-Expedition. Nachtriige zn den Briefen an C. Th. E. v.

Siebold von K. v. Willemoes-Suhm. VUL ZeiUchr. f wissauck. Zool.,

XXIX. pp. cix.-cxxxvi. Junr. 2577.

{Limulus from the Philippine Islands has a free-swimming naopliaa larva,

p. i xxxii.)

Challenger-Briefe von Rudolf v. WiHemoes-Sohm Dr. Phil. l-',-2-

Nach dem Tode des Verfassera herauagegebea ron seiner Mutter. Leip-

mg, 1*77. I so pp.

(Limulus rotmdtcaudatui docs not have* direct development like L. Pvhjphemtu

but ha- a nauplitu larva, pp. 107, 1A& [Letter to Profenor KiijjfTur.J

)
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TRILOBITA.
Barrande, Joachim.

Systeme Silurien du Centre de la Boheme. Prague et Paris.

Metamorphoses des Trilobites, I. pp. 2.17-278, PI. VIL, XLIX., &c.

1852. I. Suppl., pp. 182-189, Y\. passim. 1872.

Cf. A. Gerstaecker in Bronn's Klassen und Ordmingr.n des Thier-

Re'ichs, V. (Arthropoda), I. Aht., I. Ilalfte, pp. 1200-1208, Taf. XLIIL,

XLVI. Leipzig und Heidelberg, 1879.

Ford, S. W.
On some Embryonic Forms of Trilobites from the Primordial Rocks at Troy,

N. Y. Amer. Jount. Sci. 8,- Arts [3], XIII. pp. 265-273, 1 pi. 1877.

On additional Embryonic Forms of Trilobites from the Primordial Rocks of

Troy, N. Y., with Observations on the Genera Olenellus, Paradoxides, and

Hydrocephalus . Amer. Joum. Sci., XXII. pp. 250-259, 13 cuts. 1881.

Walcott, C. D.

Note upon the Eggs of the Trilobite. 3L?# Ann. Rep. N. Y. State Mus. Nat.

Hist., pp. 66, 67. Albany, 1879. (Published and distributed in advance

of Report, Sept. 20, 1877.) Bull. Mas. Comp. Zo'61., at Harvard Coll., in

Cambridge, VIII. p. 216, PL IV. figs. 8, 8 a. 1881.

Fossils of the Utica Slate. Trans. Albany Inst., X. (Printed in advance,

June, 1879.)

Metamorphoses of Triartkrus Bec/ci, pp. 21-33, PI. II. figs. 1-15.

PYCNOGONIDA.

Allman [George James].

On a Remarkable Form of Parasitism among the Pycnogovidfn. Pup. Brit.

Assoc. Adv. Sri. for 1S59, Trans, of Sect., p. 113. 1860.

(Young Anmothea? parasitic in Coryne.)

Bohm, R.

Zwci ncue, von Hcrrn Dr. Ililgcndorf in Japan gesammelte Pycnogoniden.

Sitzungs-Ber. Gescll. naturforsch. Freunde :u Berlin, 1S79. pp. 53-60,

140-142.

(On some structural characters of the young, pp 55, 140, 141.)

Claparede, A. Ren£ Edouard.

Beobachtungen iiber Anatomic und Entwicklun2:s£:eseliichte wirbolloser

Thiere an der Kiistevon Normandie angestellt Leipzig, 186S. viii-f-180

pp., 18 pi.

(Development of PhoxkhiUdinm, pp. KM, 106, PI. XV11I. figs. 18, 14.)
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Couch, R. Q.

On the Metamorphosis of the Crustaceans, including the Decapoda, Knto-

mostraca, and Pycnogonida. Twelfth Ann. Rep. Roy. Cornwall Polytechnic

Soc, pp. 17-46, PI. I. Falmouth, 18U-
(Young of Orithyla coccinea and Nymphon gracile, pp. 36, 37. First stage of

Orithyia coccinea, fig. 13.)

Dohrn, Anton.

Untersuchungen iiber Bau und Entwickelung der Arthropoden. 2. Ueber

Entwickelung und Bau der Pycnogoniden. Jenaische Zeitschr., V. pp.

138-157, Taf. V., VI. 1870.

(According to Dohrn, the Pycnogonida are neither Arachnida nor Crustacea.)
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Notes on Acalephs from, the Tortugas, with a Description of New Genera

and Species. By J. Walter Fewkes.

The following pages contain descriptions of new medusa? collected at

Key West and the Tortugas Islands, in March and April, 1881.* They

contain an account of the anatomy and development of Linerges, Cas-

siopea {Polyclonia), Ocyroe, and a stage in the embryology of Eucharis.

Six new species of Siphonophora, two new genera and three new species

of Hydroida, are also described. New larval stages of growth, illustra-

tive of the development of Glossocodon, are also figured and described.

CTENOPHORA.

Beroe ovata, Esch.

Plate IV. Fig. 1.

B. ovata is common along the Florida Keys. It has a quicker motion and is

larger than D. roseola. The sense area is also more prominent.

Eucharis multicornis, Esch.

Plate VII. Figs. 11, 12.

A larva of Eucharis, closely resembling the young of E. multicornis, was

found at Key West. It is smaller than the adults of E. midticornis,f and is

* An account of A. Agassiz's explorations of the Tortugas, when these medusa? were

found, is published in Harv. Univ. Bull., XIX. p. 21$, and Bull. Ifaa Comp. Zobl.,

IX. 3. I am indebted to A. Agassiz for affording an opportunity to visit Key West

and the Tortugas as his assistant.

t Chun, Die Ctenophoren der Golfes von Neapel, &c, p. 297.

VOL ix.— no. 7.
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more transparent. It wants also the brown red color of the well-known

Mediterranean species.

Ocyroe crystallina, Rang.

Plate I. Figs. 1-6.

A larval stage of this medusa* was found at the Tortugas. The anatomy

of this Ctenophore is very characteristic. It differs from De'iopea kaloktenota,

Chun,f in size, in the absence of tentacles, and in the presence of very prominent

longitudinal muscles (I m) on the under and inner surface of the oral lappets.

It has only a remote likeness to the young of other genera. The motion of the

animal is very characteristic, as it is caused, for the most part, not by the

movement of the vibratile combs on the outer surface of the body, but by

the strokes against the water of the oral lappets or lobes.

When the animal is resting, the oral lappets are widely extended at right

angles to the axis of the body (fig. 2). As movement begins, these lobes are

quickly raised from that position to one above the actinal pole, so that their

outer surfaces approach and almost touch each other over it (fig. 4). Both

lobes are then swung simultaneously downward, passing through an angle of

180°, and made to approach each other below the mouth, as in fig. 1. A
flapping motion of this kind is continued without interruption several times

and then ceases, the lappets returning to the position of rest with which they

started. When the inertia acquired by this flapping is lost, the motion is

again repeated. J Practically the "combs" contribute nothing to the motion

of the medusa. This larva, like the adult Ocyroe macula fa, has neither ten-

tacles nor tentacular sacs. The single specimen found was without doubt

immature, and we should expect to find a true tentacle hanging from its body

walls. In the young Bolina the tentacles are very large, while in the adult

they are reduced to simple club-shaped processes. In the Ocyroe larva there is

no indication of the tentacle nor of the tentacular sac. The adult also has

nothing which can be homologized to these structures.§

The body of the larva has a short axis, and resembles distantly that of a

young Bolina. The oral lappets are large, widely extended when at rest, and

crossed on their lower, inner surface by longitudinal muscles (fig. 5, /»;)-H

* It may be the young of 0. maculata, 0. fusca, or 0. crystallina, as described

by Rang (Etablissement de la Famille des Beroides, Ocyroe, 1827).

t Op. at., p. 294, PL IV. figs. 1-4.

J A. Agassiz observed a Bimilar motion of the oral lappeta of 0. maculata, Bull.

Mus. Comp. Zobl, VIII. 7.

§ This is true of the adult of 0. maculata.

|| Tim study of these muscles in the young 0. eryttallvna leads me to believe that

I was wrong in considering the "spott" on the lobes of 0. maculata as mnscnlar la

character, an opinion expressed in a previous paper. (Bull. Mus, Comp. ZooL,

VIII. 7.) These snots in O. maculata are probably due to pigment in the walls of

the lobes.
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The same surface is covered by a network of muscular fibres, similar to that

found on the inner walls of the oral lappets of Bolina, and other genera.

Lips (/) simple, very flexible, and prominent, projecting below the mouth.

The auricles (a) are stout and not very prominent. There are two swimming

combs on each ambulacrum. The course of the chymiferous tubes does not

differ from that of the vessels of Bolina. The lateral or subtentacular tube

(/ t) arises from the lower end of the funnel (fn), and passes down along the

side of the body into one of the lips. At this point it bifurcates (b), sending

a branch (b
1

) on each side to join the tube (s t), which arises from a short

ambulacrum.* The vessel later formed by the union of these small tubes

first skirts the margin of the auricle (a) and is then continued in the tube (t)

around the rim of the oral lappets, joining half-way in its course a similar tube

from the opposite side of the body. The branch from the lateral tube joins

the auricular vessel just below the auricle.

The chymiferous vessels of the eight rows of swimming plates (ambulacra)

primarily branch from the lower end of the " funnel " as two small tubes

(fig. 6, c) on opposite sides of this medial vessel, in a vertical plane at right

angles to that which passes through the longitudinal axis of the mouth (fig. 5).

The plane in which they lie cuts at right angles the axis of the mouth and

passes through the otocyst Cfig. 5, c). Each of these primary branches bifur-

cates, at a short distance from its origin (c), and each smaller branch again

subdivides (c c) into two members. In this way we have formed the eight

vessels, which extend to the surface of the outer body walls, and form the

meridional tubes, which lie directly under the rows of combs. The tubes (st),

which correspond to the " longer rows " of combs in the Bolinida', push their

way into the oral lappets, and join in pairs, two in each lappet, while the

shorter rows, after a more tortuous course, in which they unite witli the bi-

furcations from the lateral tube (It) and skirt the edge of the auricles, also

eventually unite in the oral lobes, forming a loop, which encloses the union

of the vessels (s £).f In the union of the " long tubes " adjacent vessels

unite ; in the junction of short tubes, vessels separated by a pair of long tubes

join.

The otocyst resembles that of Bolina.

No liver glands or folds of the intestine and stomach were "observed.

In Dr. Chun's J figures of Deiopea the tubes corresponding witli the v

(st) end blindly in the oral lappets without junction. In Ocyroe these tubes

join as shown above. Deiopea has tentacular filaments extending from the

position where the tentacle hangs to that of the auricles, along the lower edge

of the body. Tentacular filaments are wanting in (I crysfallina.

Dr. Chun.J as is well known, divides the Ctowphora into the two groups

* The ambulacrum adjacent the tentacle on cither side.

t These tubes are shorter than the others in the adult. They correspond with the

"long tubes" in the young Bolina.

t Op. cit., PI. IV. tigs. 2, 3.
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Tentaculata and Nuda, accordingly as tentacles exist or are wanting. If this

feature alone be used in classification, Ocyroe would be placed in the group of

Nuda side by side with medusse like Beroe, with which it has few other ana-

tomical likenesses. If his classification be followed, Ocyroe must be regarded

as a connecting form between Ctenophora tentaculata and Ctcnophora nuda.

Ocyroe renders necessary some modification in the phylogenetic tree which

Dr. Chun suggests, for the different genera of comb-bearing medusse. The

Beroids may have come from Bolina like jelly-fishes through Ocyroe rather

than directly from other tentaculated Ctenophores. A. Agassiz has pointed

out that this medusa has " structural characters of the Lobatce, Saccatce, and

Eurystonve." * It is the intermediate form connecting Beroe with Ctenophores

like Mnemiopsis or Bolina. Although most closely related to the Lobatce, it

resembles genera of the Eurystomatce in the absence of tentacles and the course

of the lateral tubes. The resemblance to the Saccatce is more distant.

DISCOPHORA.

Cassiopea frondosa, Lamarck.

Plate I. Figs. 7 - 19. Plate II. Figs. 1, 2. Plate III. Figs. 1 - 3, 9, 10.

Cassiopea frondosa f is very common in the moat outside Fort Jefferson on

Garden Key (Tortugas Islands). Specimens were also found in the still

waters and protected shallows in the lee of the Mangrove Keys, near Key
"West City.

Cassiopea frondosa is found lying on the coral mud at the sea bottom, with

its bell reversed and the oral region turned uppermost (PI. I. fig. 7.). When
transferred to the acpuarium it assumes a similar position, exhibiting httle

power of locomotion, but flapping the disk-shaped bell in a sluggish manner.

This motion seems to be confined almost wholly to the margin of the belL

While it cannot be said to be fixed to the bottom in such a way that movement

is impossible, it will be found, if its position from time to time be carefully

observed, that it does move from place to place, although the amount is very

small. It generally lies on its aboral region,^ sluggishly flapping the bell

margin in a monotonous manner, in general appearance, when -ten from the

boat floating abow it, resembling a small cluster of nullipores. The habit of

* Bull. Mus. Comp. Zobl., IX. 3.

t I regard this the same as P<>1yclonia frondosa, Agass. Polyclonia according -to

L. Agassi/ 1ms twelve marginal sense bodies and twelve radial markings. The spei i-

nicns of C. frondosa studied by me had generally vixteen such structures. This is

true of young as well as of adult Cassiopnr, except in abnormal specimens.

0. frondosa is closely related to Q. Andromeda, Each.

} A similar posture has already been observed In Cassiopea by Ifertens ; in

r'niii'i, by I. ind in Medusa orquorca, Fursk, bj llcAndrew. (Ann. Nat.

Hit., IV., 1869, p. 295.)
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clinging to the bottom by the upper (aboral) surface of the bell is also found

in a genus widely separated in our classification from Cassiopea. We noticed

last summer a young Cyanea (C.arctica), which was kept in the aquarium at

Newport, fasten itself in the same way, and adopt the same sluggish movement
of the bell-margin which is so characteristic of Cassiopea. It is not impossible,

although as yet not supported by observation, that the "aboral papillae " (Bull.

Mus. Comp. Zool., VIII. 8, p. 669, PI. VII. fig. 1) of the young Cyanea may
serve to anchor the young medusa in this posture.*

The bell of C. fronalosa is flat and disk-shaped, in larger specimens with a

diameter of a foot or a foot and a half. When seen from the aboral pole |
lig.

10), two regions can be distinguished on the surface. Of these the central part

has a circular form, and a slightly concave surface. It is bounded by the

circumference of a circle, whose diameter is about three fourths that of the

whole disk, and whose circumference limits that rigid (fig. 7, u) portion of

the medusa bell by which it is attached to the bottom.

The most marked feature in the structure of the central portion of the bell

is the possession of sixteen radial stripes (e), which can best be seen from the

aboral surface. These stripes are simple thickenings of the bell walls, and

are most clearly defined near the periphery of the central region already

described. At that point they assume a pyriform shape, while nearer tin-

centre of the disk they become narrower until they disappear. A periphery

drawn through the ends of these bodies, most distant from the middle of the

bell, bounds the rigid portion of the umbrella and divides the central part from

the flexible margin. The outline of the stomach cavity (s) can be easily made

out through the aboral bell walls, in which, at this point, there are traces of the

radial stripes. If the substance of the bell be cut in such a way as to make
a cross section of a pyriform body, it will be found that it has a milky-white

color, while adjoining parts of the bell are brown and green. Its tissue is also

more compact than that of the rest of the bell. They seem to impart a greater

rigidity to the bell walls, and not to be simply superficial coloration as some-

times supposed.

The marginal portion of the bell arches upward in the natural position of the

medusa, and is very flexible. It is much thinner than the central part, and is

almost wholly without radial markings.

The bell rim is destitute of tentacles. It has, however, marginal bodies

which distantly represent these structures in tentaculated Discophora. These
structures are of two kinds (v I, o 1). They assume either the form i 'I' serrations

{rl) placed peripherally (velar lappets), or take a crescentic shape (ocular lap-

pets), (pi). In the latter case they are arranged iii pairs and mark the position

on the bell margin of the sense bodies. There are sixteen pairs of these struc-

tures (ol) having the more rounded shape, and each pair marks the position

* In the genus CepJua we find structures homologous to the aboral papflll

Burning the form of small excrescences. Haeckel, op. cit., \\ 674, PI. XXXVI.
figs. 3, 5, 6.
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of an otocyst. They represent approximately those lappets which in the

genus Aurelia project far beyond the bell margin.

Between each pair of crescent-shaped bodies there are three or four pointed

serrations (v /) which represent in position the tentacles. The bell rim has a

wavy crenate outline, slightly indented between the marginal serrations, and

deeply incised between the crescentic bodies which have been mentioned above.

The otocysts are found in the angle of these deeper incisions.

The anatomy of the oral region (fig. 11) of Cassiopea is in certain respects

peculiar. When the jelly-fish is seen from this side, which is uppermost in the

natural position of the medusa, a confused mass of bodies of all sizes covers it

and conceals completely the bell itself. These bodies give to the Cassiopea,

when seen from a distance, a remote likeness to a marine alga. If, however,

the innumerable bodies which cover the oral pole of the medusa be pushed

apart (tig. 11) so that their attachment can be seen, it will be found that they

arise from branches which primarily originate from eight gelatinous arms (oral

arms, rf), which are themselves prolongations from a centrally placed projection

(•• Mundscheibe," t) from the oral surface of the bell.

In the middle of the lower floor of Cassiopea there rises a cylindrical body,

Mundscheibe (i), of gelatinous consistency, which gives origin to the eight oral

arms (d) of the stomach. It is an octagonal body, and is without opening on

the upper surface. There is no single central mouth in Cassiopea. and no

centrally placed orifice * into the cavity of this cylinder. The only external

openings which are to be found are four orifices (o) on the sides of the body of

the Mundscheibe, 90° apart. These openings lie in the intervals between

the four pairs of branching oral tentacles, and are the sexual orifices. They

communicate directly between the cavity of the ovaries which lie in that of

the oral cylinder (PI. III. fig. 3, s o) and the surrounding water.

Eight oral arms (</) are found branching in pairs from the sides of the

oral cylinder, Mundscheibe (<). These appendages form the most important

structures in the oral region of the Cassiopea, and bear organs which, as is

probablv the case in all Ehizostomata', represent the mouths of other genera

of I liscophora. Each oral arm extends at right angles to the sides of the oral

cylinder, and parallel to the lower surface of the bell. It is irregularly

branched (IT. I. figs. 17, 19), and has solid walls of a gelatinous character.

The outer surfaces (fig. 17) mined to the bell and the sides are smooth, while

tin- upper surface (fig. 10) is covered with innumerable ilask-shaped structures

of different shapes and sizes. A Bystera of vessels (gv) runs along the upper

part of the oral tentacle just below the surface, communicating with the lla-k-

shaped bodies and a centrally placed chymiferous cavity. There an- two kinds

of appendages found on the upper surface of tie- oral tentacles. Indiscrimi-

nately ovn- tin- whole surface, and at the angle of bifurcation of -mailer

branches from the oral arm-, we find ovoid bodies, " Kolbenformige Blasen" (/<)<

* L. Agassi/, "//. <•;/., p. 1 17, mentions a central month opening in a young Poly-

clonia.
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which, when extended, assume a flask-like form. The structures have walls

of a greenish color with darker interiors, and communicate with the chymifer-

ous tubes of the oral tentacles. They have no opening at their unattached

end, and are simply closed sacs for the reception of fluid. The function of

these bodies is unknown.

A second* kind of polyp-like bodies (p') is scattered over the upper surface

of the oral tentacles. These are more numerous and smaller than the first.

They are the true mouths of the Cassiopea. They resemble frills, between

which there are slits surrounded by a circlet or row of minute tentacles. It

is in fact as if we had the whole upper surface of the oral tentacle covered

with small fresh-water hydras, with mouth-openings very much elongated

laterally, and around which the circumoral tentacles are very numerous. The

central opening, or mouth, may be a circular orifice or an elongated slit.

Whatever its form may be, the circlet of tentacles about it is always arranged

in a single series. These sacs or sucking mouths communicate with the same

system of vessels (g v) as the flask-shaped bodies (p) mentioned above. They

are the mouths of the jelly-fish.

Within the Mundscheibe, or oral cylinder, there is a thin disk-shaped cav-

ity (PI. III. fig. 3), which may be called the stomach. Its floor is formed by

the upper surface of the bell, and its roof by the upper wall of the Mund-

scheibe. The most prominent structures in the stomach are the four sexual

organs, or, more accurately speaking, the four sexual sacs, since the sexual

organs themselves (o) are separated from the stomach by a thin gelatinous

wall. The ova cannot pass into the stomach, but are dropped in these sacs,

and from them into the water through the four openings (s o) on the side of

the oral disk. It will be noticed then that the ovarian openings do not lead

into the chymiferous cavity, but into four sexual sacs which lie in the stomach.

Morphologically, as has been suggested, the sexual sacs are invaginations

of the outer surface of the Mundscheibe at the point where the sexual open-

ings (so) lie, and their cavities are wholly independent of that of the stomach.

There are four sexual glands hanging to the walls of the sexual sacs, which

are fastened to the oral disk or roof of the stomach on a V-shaped line, each

gland filling a quadrant of the circle in which it is found. On the roof of the

stomach between the lines of attachment of the sexual sacs, four groo\

.

are left, which cross each other at the centre at right angles. These grooves

are simply spaces left between the lines of attachment of the sexual sacs.

Noar its peripheral end each groove deepens, and at the extremity sinks into

an opening (b),-\ which communicates with the system of chymiferous \ --

sels (PI. I., g v) in the upper walls of the mouth arms. The openings (/.)

into the stomach alternate in the oral disk with the sexual orifices

* One or two large white flask-shaped bodies were also observed. Compare

Haeckel, op. cit., p. 571.

t These openings were discovered by L. Agassiz in Polycbmia, »;>. cit. Haeckel,

op. cit., pp. r»()G-573, does not mention them. They are also omitted in his figures

of C. ornata, op. ci/., XXX VII. 6.

, vol.. ix. — no. 7. 17
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Through them the food material collected from the mouths on the upper side

of the oral arms by a system of chymiferous vessels (PL I., g v), is poured into

the stomach cavity occupying the centre of the disk.

The chymiferous vessels of the bell of Polyclonia have been well described by

L. Agassiz. My observations agree with his and those of Haeckel of Cassiopea

ornata. I have nothing to add to the account which they give.

In regard to the marginal sense bodies, my observations are a little more

complete than any yet recorded. The few points which can be added to our

knowledge of these organs appertain only to their gross anatomy.

In external form the marginal sense bodies (PL I. figs. 12-16) of Cassiopea

resemble those of Aurelia and Cyanea. There are sixteen of these structures,

each of which lies at the extremity of a radius passing through one of the pear-

shaped radial stripes (e/) which have been described in the bell. They are set

in deep incisions in the bell margin, and are flanked on either side by the

ocular lappets (ol). A "hood" (h) protects the sense organ on its aboral side.

This structure resembles that of Cyanea, and is simply stretched from one

ocular lappet to another. There is no aboral " Sinnespolster." The outer

" Riechgriibschen " is wanting. There are no finger-like lappets, as in Aurelia,

and only diminutive oral " sense curtains," as in Cyanea. The inner " Riech-

grubschen " are very small.

The otocyst is mounted on a short peduncle, and is more spherical in shape

than the same organ in most other Discophora. It seems to fit into the end of

its style as an acorn into its cup, and not to be united to it by an elbow-

joint as in Aurelia and Cyanea. The otoliths have a rhomboidal form and a

yellow color.

An ocellus (oc), or cluster of pigment spots, can easily be seen through the

walls of the hood. It is situated on the aboral side of the otocyst, near the

enlargement of the style into the cup-shaped end into which the otocyst fits.

In normal specimens (fig. 12) there is but a single ocellus to each otocyst, yet

in many cases we find a style bearing an otocyst with two ocelli (fig. 16). In

several instances, also, a bifurcated style supporting two otocysts (figs. 14, 15)

as well as two ocelli was observed. Variations in the number of otocysts

about the margin of the bell of Cassiopea are very common.*

Little is known of the development of Cassiopea. The youngest specimens

taken wen- about an inch in diameter, and had already assumed the character-

istic posture (go) of the adult. In the youngest, however, the central mouth,

Bpoken of hy L. Agassiz in the young Polyclonia, was nol observed. The larval

Cassiopea (fig. 8) differs but little except in size from the adult as Ear as the oral

region is concerned. The "sucker frills " (Saugkrausen) are less abundant and

the large flask-shaped bodies fewer in number in the young medusa than in the

adult. The coloration of the aboral Bide of the bell differs markedly from that

of the adult. The disposition of color is as follows —

* Polyclonia, which has twelve otocysts according t<» L. Agawrf*, may be an abnor-

mal Cassiopea in which the number of sense bodies is normally .sixteen.
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The young medusa seen from the aboral pole is shown in Plate I. fig. 8. Six-

teen radial stripes (e), whose periphery bounds the central region of the bell,

have already appeared, and can be seen faintly showing through the transparent

walls of the bell. Their general shape is cuneiform. Situated on the bell

margin, and alternating with the bodies last mentioned, are sixteen triangular

white spots (if). These triangular spots are the velar lappets (vl), which are

now solid and not differentiated into the three serrations which characterize

the interocular bell margin of the adult. The ocular lappets (tt) are also

found on the bell rim. They seem from the very first to arise independently

of the velar lappets. They are arranged in pairs alternating with the velar

lappets, and enclosing the otocysts as in the adult.

In many of the young Cassiopece which were examined, one of the oral arms

was much more developed than the others. Is this a remnant of a want of

symmetry in growth similar to what exists in the strobila stage of the young

Aurelia ?

Linerges Mercurius, Haeckel.

Plate II. Figs. 3, 4, 5. Plate III. Figs. 4-8, 11, 13. Plate IV. Figs. 3 - 28.

Representatives of the genus Linerges* probably L. Mercurius, are among

the most abundant Discophores found in the Gulf off the Florida Keys. In

the tide eddies near the Tortugas Islands, we passeel through long windrows of

these medusae, reaching as far as the eye could follow. Linerges is locally

called the " mutton-fish thimble," from its shape and the supposition, without

foundation as far as I coulel learn, that they constitute the food of the mutton-

fish. The bell is thimble-shaped, with vertical walls ; its height is about half

the diameter. The outer surface is covereel with small excrescences or tuber-

cles. The walls are thin and flexible. The walls of the apex are more rigid

than the vertical, and less capable of ^notion. The bell margin is indented

with sixteen deep incisions, from each of which hang alternately tentacles and

otocysts. The marginal lobes left by these incisions in the bell rim are com-

monly carried folded inward at right angles to the vertical bell walls, resem-

bling a discontinuous velum.

There are eight short tentacles, which hang from alternate incisions in the

bell rim, and project but a short distance beyond the bell margin. They are

capable of very little motion, and are probably solid.

t

The lower floor or inner wall of the bell is formed of muscular fibres, and is

* Swartz (Neu. Abh. d. Sehwed. Akad., IX.) described in 17S°, under the name
Ifsdiua unguiculata, a similar jelly-fish.

t Haeckel, op. cit., says they are solid in related genera. The specimens of

'ges described by Haeckel were alcoholic, which fact is an explanation of the

difference in coloration in his drawings and mine. Lincnjcs loses its brown color in

preservative fluids.
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thickly pigmented. At certain points it hangs down in spherical sacs, which

will be described presently. Between this muscular layer and the inner surface

of the vertical walls of the bell, below the pouches last mentioned, there is an

anastomosing network of vessels, which grows more intricate near the bell

margin, and finally ends in irregular dendritic marginal prolongations in the

lobes of the bell. This network of tubes is formed by interstitial growth

between the lower floor and the inner surface of the bell. All the anastomos-

ing vessels unite near the upper part of the bell, and enter the stomach cavity

through sixteen radial tubes. Eight of these tubes pass directly from the

cavity of an otocyst to the stomach, gathering up as it goes the network of

vessels, and eight others take a similar course from the tentacles to the central

chymiferous cavity.

The common cavity into which these tubes open lies above the stomach

properly so called. It is a small circular recess, bounded by the inner wall of

the bell above, and the lower floor below. It occupies the central part of the

bell above the stomach, with which, however, it communicates by means of a

centrally placed opening in the floor. This chymiferous cavity is marked on

its periphery by thirty-two pouches, which hang down into the bell cavity from

its inner walls. These pouches are formed of baglike expansions of the lower

floor of the bell, and are commonly found inflated with fluid. At times, also,

they lose their contents, probably discharging it into the chymiferous cavity.

They have a deep brown color from the growth of pigment in their walls, and

are probably organs for the secretion of a biliary fluid.*

The chymiferous cavity is probably homologous with the central cavity in

Cambessa Tarji.] It lies above the stomach in normal positions of the medusa,

and communicates with it only through the central orifice already mentioned.

The stomach proper of Linerges is bounded on the sides by folds hanging down

from the inner bell walls and roofed over by the floor of tin- chymiferoua

cavity. The lateral walls of the stomach are short, curtain-like structures,

which never project beyond the belP opening. The mouth is rectangular,

cross-shaped, resembling closely that of some genera of hydroid medusae. The

walls of the lips are crossed by eight rows of pigment spots arranged in four

pairs, each of which extends into one of the four divisions of the cruciform

mouth.

Four clusters of gastral filaments are found suspended from the upper wall

or roof of the stomach, in positions corresponding with the four angles of the

mouth, and alternating with the extensions of the cruciform oral aperture.

Each filament is dotted with crimson pigment-spotB. They are in constant

motion, and at times their extremities are found projected through the central

* This conclusion seems to me more natural than that they are testes, sacs for the

reception of undeveloped ova or spermatozoa, organs of respiration, or kidm j l Fo«

enumeration of their possible function and discussion of their homology, sec Haeckal,
op. cit., p. 493.

t Grenadier and Noll, Ahhamll. Seuk. QaadL, X. PL HI. fig- 3 (cV).
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opening, which leads from the stomach into the chymiferous cavity ahove.

Their function is unknown.*

The marginal sense hodies of Linerges are very characteristic. They are

eight in number, and are situated in incisions alternating with the tentacles on

the bell rim. Each otocyst is very prominent, and at first glance appear- to

be destitute of a " hood." This impression is, however, not a true one, for the

hood in Linerges assumes a curious and at first unrecognizable form.

When the otocyst is looked at from above it resembles a spherical sac, in the

centre of which, through the transparent walls, a single otolith mounted on a

short peduncle can be seen. The transparent sac in which this single otolith

is contained is the homologue of the " hood " of other Discophora. If the sac

be viewed from below, it will be found to be not a closed capsule, but an open

one, or that the wall of the sac is wanting on the under surface. The hood

has thus in Linerges assumed a caplike form reaching outward so as to envel-

ope the otolith on the upper side, and to leave the lower unprotected. The
otolith is a single spherical body, and not a rhomboidal structure as in Cyanea

and many others. There is no prominent ocellus, f

No representative of a " Sinnespolster," or of an outer " Riechgriibschen,"

was seen. Oral sense curtains and lappets are also wanting.

The ovaries hang from the inner bell walls and seem to be in free com-

munication with the stomach. They are four in number, and have a horse-

shoe shape. Each ovary is made up of two halves, united together in such

a way that the gland has the peculiar arched form shown in the plate. The
ovaries have a dark brown color.

The ova (PL IV. fig. 7) are laid in small black clusters, composed of from

fifteen to twenty eggs, which are agglutinated together. A segmentation of the

ovum begins shortly after the egg is dropped, when it becomes more transparent

and separates from its union with others of the same cluster.

The first change in the segmentation is the elongation of the ovum into an

ovoid shape, blunt at one pole and more tapering at the opposite. The tit — t

plane of segmentation divides the egg into two unequal segment spheres ; one

formed from the pointed, and the other from the blunt pole of the ovum.
Shortly after this first cleavage of the egg into two unequal spheres, a second

plane divides the larger of the two into two other spheres which are also of

unequal size, and we have an egg in which three segmentulcc can be seen. All

of these parts now assume a pyriform shape, and new segment-spheres are con-

stricted from them in the same way that the two spheres were first formed from
the original ovum. At the end of the second day after ovulation the ovum was
in the condition shown in fig. 12. The segmentation takes place in the water,

* These filaments may be homologous to the "sexual filaments" of Cyanea. They
resemble closely in position the early condition of these structures in the ephyra of

Cyanea. See Bull. Mus. Comp. Zool., VIII. 8, PL VII. figs. 8, 9. 10.

t There are many scattered pigment-cells, which may be an ocellus, in the region

of the style where this structure is commonly found.
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and not in the sacs hanging from the inner walls of the hell.* The pianola

which follows the morula last described does not differ from the planula of

other medusa?. It is an oblong spherical body richly ciliated and capable

of rapid motion.

Intermediate stages of growth between the planula and that which is probably

the ephyra of Linerges were not observed, so that I cannot say definitely whether

Linerges has a direct development or not

A medusa which resembles Linerges very closely, and which may be its

ephyra, was found in great abundance in the water about Fort Jefferson (Tor-

tugas Islands) at the same time that Linerges was so common.

f

The shape of the youngest ephyra (fig. 4) is very similar to that of the

young Cyanea. The bell is flat, disk-shaped, and with its margin continued

into eight pairs of prominent lappets, two of which are represented in the

figure. The walls of the bell have a yellow-brown color, and the surface

(upper) is dotted with small round pigment-spots. In the deep incisions

around the bell margin hang, alternating with each other, eight tentacles .and

as many otocysts. The tentacles are suspended from the deeper and narrower

incisions of the bell rim, while the marginal sense bodies are found in the

remaining indentations which separate adjoining pairs of marginal lobes.

The tentacles are single, hollow (?) bodies, which do not project beyond the

tips of the marginal lobes when extended. As compared to the diameter of the

bell they are relatively larger than the same bodies in Linerges.

The marginal sense bodies resemble closely those of Linerges, and consist of

a single otolith of spherical shape enclosed in a capsule-like hood which is open

below (figs. 16-18). It differs from Linerges in possessing an ocellus or well-

marked black pigmented region at the base of the peduncle which bears the

otocyst. The existence of an ocellus in the young, and not in the adult, is a

very anomalous fact, and never before mentioned in any Discophore. It even

leads me strongly to doubt whether 1 am right in considering this ephyra the

young of Linerges. The ocellus of the ephyra is a complicated structure. It is

not a simple mass of black pigment-cells, but resembles the complicated eye-

spot of medusa? like the genus Tamoya. In the middle of the base there

is a lens-shaped, apparently transparent body, which rises above the surface of

the otocyst style, and around it. in which it Beems to be imbedded, we find the

black pigment (fig. 17). In this regard it is different from the ocellus of most

Discophora in which the ocellus seems to be a simple pigment-epot on the

pedumle of the otocyst.

* An observation which disproves the theory that the suhumbral pouches are

receptai lea for the developing voting.

t The resemblance between this ephyra and members of the family Ephyridtt\

Haeclc is very close. It approaches rery near the genns Nausicaa, Raeck. The

fignres of t hi-> ephyra made use of in my description were drawn from nature by A.

iz.
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The mouth of the ephyra is simple, quadrate, and there is a single gastral

filament in each quadrant. The lips are simple raised ridges from the lower

floor of the stomach, and assume a cruciform outline when seen from beneath.

The chymiferous tubes are broad extensions from the stomach to the tentacles

and otocysts. No extensions of the central cavity as yet push out towards the

marginal lobes.

In an ephyra still older than that just described, we have anatomical differ-

ences of a most important kind. While the general outline, color, and pigmen-

tation is about the same as in the former, important additions have taken place

in the internal anatomy. Prominent among these is the formation near the

base of each tentacle of a spherical body filled with cells. These bodies are

seen in fig. 3. They are the beginnings of the ovaries which in later stages

assume a different form, and by coalescence form the horseshoe sexual glands

of the adult. Intermediate between the broad prolongations from the stomach

cavity, which in the young ephyra extend to otocyst and tentacle, smaller

blindly ending tubes push out in the direction of the marginal lobes. They
are as yet very short, hardly entering more than the base of the lobe.

By far the most interesting anatomical structure in this as well as subsequent

stages of the ephyra is the differentiation of the stomach cavity into an upper

and lower story, by the growth of a continuation of the lower floor of the bell

into a partition in this structure. In an ephyra as young as fig. 3, this differ-

entiation has been accomplished, and the only communication between the

stomach proper and the chymiferous cavity above is through a centrally placed

opening in the lower floor.

The number of gastral filaments in each cluster has very much increased,

and their ends often project through the central orifice in the wall which

divides the stomach from the chymiferous cavity, just as also happens in the

adult Linerges.

In the oldest ephyra (fig. 15) the approximation in shape and color to the

adult Linerges has gone still further. The depth of the incisions which sepa-

rate the marginal lobes has diminished, and the bell has become more thimble-

shaped, the apex rising and the walls becoming more vertical instead of

horizontal. The circular muscles in the lower floor have also clearly differen-

tiated themselves from the inner wall of the bell.

One of the most important changes which has taken place is in the form of

the eight ovaries. As the spherical glands of the ephyra (fig. 3) grow in size

with the development of the larva, two bulges form on adjoining sides near

the ends, and gradually approach each other. As growth goes on, these pro-

jecting portions join, and we have the eight glands fused into four, each

assuming a crescentic shape, as in the adult Linerges. The mode of growth
of the ovaries has been one of the strongest facts pointing to the relationship

of the ephyra to Linerges.
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SIPHONOPHORA.

Stephanomia * Atlantica, sp. nor.

Plate V. Fig. 1. Plate VI. Figs. 18-22.

A new species of Stephanomia, M. E. was taken by us at Tortugas.

The most marked characteristic of the genus Stephanomia (Forskalia) is the

niultiserial arrangement of the swimming bells. Instead of being placed

biserially on the stem, or with one row of bells at each end of diameters

pas-in- through the axis in one and the same plane as in Agalma, Esch.,

Agalmopsis (sensu strictiori) and Halistemma, Huxley, the nectocalyces of Ste-

phanomia are arranged in several series, with their openings situated at the

extremities of axes or diameters passing through the nectostem in several ver-

tical planes, so that they seem to open on all sides, as shown in PI. V. fig. 1, n.

The nectocalyces are much more numerous than in any of the genera men-

tioned, and the motion which they impart to the animal is of a more varied

kind. This genus is the only Physophore which has a niultiserial arrangement

of nectocalyces on the nectostem.

f

The polypites are mounted on long peduncles (to) corresponding to the

" Wimperwulst " \ of Agalma and related genera. From the distal end of this

peduncle, near the base of the feeding-polyps, hang also clusters of undevel-

oped tentacular knobs (j) and covering scales. The base of the polypite when

retracted is enlarged into a Bpherical body, as shown in PI. VI. figs. 20, -2.

This portion of the feeding-polyp is formed by the contraction of the base of

the polypite. The walls of the feeding-polyp are thickly pigmented (PI. VI.

fig. 22) near the base with dark red pigment, which renders these bodies very

prominent.

The tentacular knobs (PI. VI. figs. 18, 19, 21) have a single terminal fila-

ment, a long pedicle, and arc destitute of an involucrum. They arise from

tentacles as those of other Physophores. The tentacles from which they hang

* In this account I regard Forskalia, Roll., a synonym of Stephanomia, M. E.

(Vide Bull. Mub. Comp. Zool., VI. 7, pp. 182-134).

t A single species of Physophora, /'. I - said by Philippi and Delle Ohiaje

to have four rows of nectocalyces. This La probably a mistake. (Vide Keferstein u.

Ehlers. Zoologische Beitrage, p. :'>o, note.)

I The base <>f the polypite From which the tentacular knobs bad. Clans, Oeber

Halistemma Tergcstimim, p. 35. Peron's St* i may have been an Agalma,

Esch. Stephanomia, Huxley, is nearer Agalmopsis, Sara, than it is to Stephanomia,

Peron. Agalmopsis, Bars (1846), has the priority of Stephanomia, Huxley (1859).

Stephanomia, Milne Edwards, has pedunculated polypites, which are not figured in

Stephanomia, Peron. Milne Edwards's description is such thai there is no doubt of

his gi dus £ tndon Peron's generic name Stephanomia, as applied

by Milne Edwards, for Koliiker'a Later name, Forskalia, why should we retain it a*

applied by Huxley eleven years later !
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take origin from the base of the polypite, near its union with the peduncle.

The axis is large, muscular, and spirally coiled.* The color of its wall is yellow

and orange. The float is in no respects peculiar, and bears around the opening

by which the air-sac communicates with the surrounding water a number of

regularly arranged pigment-spots. The nectocalyces are arranged in many
rows, opening laterally in spirals on all sides of the animal. The most distally

placed bells from the float are the oldest, as in other Physophores. Directly

under the float there is a small cluster (it) of undeveloped swimming-bells.

Each nectocalyx has a cubical form, the flat faces of which conform to the

surfaces of adjoining bells. -The bell has in other particulars a great resem-

blance to the nectocalyx of other Physophores, and does not seem to differ

from that of Forslcalia contorta. The course of the radial tubes is like that in

Agalma. At the union of the radial tube with the ring canal on the bell

margin, there is a large yellow spot, which is an ocellus or sense organ of the

same kind as similar bodies in certain hydroid medusa1
. On either side of it,

there is a short papilla of unknown function. In the undeveloped nectocalyx

we find a single large yellow spot of this kind, which forms a very conspicuous

body on the bell margin. Later in the growth of the nectocalyx, its compara-

tively large size diminishes. We should expect, if anywhere among the Physo-

phores, a development of the sense organs in Stephanomia. Its motion through

the water is so rapid that organs of this kind are necessary. Ocelli on the margin

of the nectocalyx are, however, not peculiar to Stephanomia. In our common
Diphyes similar ocelli are found, three in number, on the margin of the anterior

nectocalyx. The attachment of the covering-scales to the base of the polypites

and the distal end of the peduncle imparts to the polyx stem of Stephanomia

a diameter relatively greater than that of other Physophores. In Agalma the

covering-scales spring from the base of the polypite, of which the peduncle is

very short. In Stephanomia, however, the pedicle, which bears the feeding-

polyp, is so long that the covering-scale seems to hang from a point midway
between the axis of the animal and the mouth of the polypite. The tastern do

not difl'er from the tastern of other Physophores, except that they have long

peduncles, as is the case also with the polypites.

The male and female bells arise from the same tastern at their junction with

their peduncles. The colony is monoecious. The sexual lulls resemble closely

those of Agalmnpsis graeile, sp. nov. In its motion through the water it is one

of the most active of all the Physophores. The combination of so many series

of nectocalyces can propel it in almost any direction witli the greatest ease,

whereas in Agalma and some others these propelling organs are obviously

placed in a disadvantageous position for quick movement. As it passes

through the water in the line of its axis, it sometimes combines a rotation of

the stem with the direct forward motion.

When the colony is quiet in the water the peduncles of the polypites and the

organs which they bear are widely extended, 80 that its diameter is very great

as compared with its length. As the colony begins to advance in the line of

* In the same way as Forskalia contorta.
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its axis the peduncles are retracted and the bracts are pressed closely together

in order to oft'er less resistance to the direct advance of the animal.

The greatest care must be taken in transferring the colony from its native

element into aquaria, otherwise it will drop all its nectocalyces and the bracts

will fall off, their attachment to the colony is of such a fragile nature. Stepiha-

nomia is much more delicate than most other genera of Physophores.

Agalma papillosum, sp. nov.

Plate V. Figs. 5, 6. Plate VI. Fig. 27.

The genus Agalma,* Esch., is represented by at least two species in Florida

seas. One of these is A. elegans, which is also found in Xarragansett Bay.

The other is a new species, A. papillosum, of which two immature specimens

were found near Key West, Florida.

A papillosum resembles A. elegans in many particulars of structure, and might

be mistaken for it. There is, however, this important difference between the

two American species of the genus.

The most important characteristic of A. papillosum is the presence, on the

outer surface of the covering-scales and upon the swimming-bells, of short

papillse, swollen at their extremities into spherical knobs (PI. V. figs. 5, 6).

As far as I have studied other genera of Physophores there are none where

similar appendages are found on these parts.

The axis of the specimens taken was very short, and seemed to indicate an

immature animal. A single feeding polyp (/<) is found hanging from the end

of the stem, and several tastern (d d' d") could be seen protruded between the

covering-scales (c). The float (a) is large, thickly pigmented at its apex with

crimson spots. It has a small aperture communicating between its air-sac

(a a) and the surrounding medium.

The nectocalyces were all immature and few in number. The Largest

swimming-bell (n) was about half grown, as its relative size seemed to indi-

cate, and is shown, as seen from above, on Plate V. fig. 6'. In most particulars

of internal structure the swimming-bells resemble tin- young nectocalyces of

* I include in the genus Agalma those long-stemmed Physophores with a biserial

arrangement of the nectocalyces and tentacular knobs, composed of a coiled sacculus,

covered by an involucrum, and terminated by a vesicle and two lateral filaments.

(Eschscholtz, Oken's Lis, 1825, I., and System der Acalephen, p. 150.) For a dis-

cussion of tin- limits of the genera Agalma, AgalmopsU, and Halit Bull

Mus. Comp. Zool., VI. 7, p. 132.

Sars evidently had two or three genera of Physophores which he railed Agalmoptit

elegans. One of these may hare been my Agalma elegafu (Fauna Littoralia Norvegiae,

pp. 32-44, Taf. 5, 6). The first form described by him had a tentacular knol> like

Halistemma rubrum, with a well-developed involucrum, which is wanting in Halt-

ttemma, Huxley. Such a knob is not very unlike tli.it of Jgalmopsis T< ni,stinum

and A. gracile.
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A. elegans. A characteristic feature in their anatomy is the prolongation of the

upper wall of the hell cavity into two symmetrically placed recesses (h ?i), one

extending into each of those prolongations of the nectoealyx which embrace

the axis. The sides of the swimming-hell, on the external surface, are sparingly

covered with papillae which are enlarged at their ends into a spherical knob

formed of large thread-cells (PI. VI. fig. 27).

The covering-scales are more rectangular in outline than those of A. elegans,

and are crossed by several longitudinal ridges (/) bearing lasso-cells closely

crowded together. Their exact shape was not determined, as only two speci-

mens were taken, and these were evidently larval. The sides and outer convex

surface of the bract bear the characteristic papillae which have been spoken of

as found on the walls of the nectocalyces.

The tastern (d d' d'') are more slender than those of A. elegans, and have a

greater flexibility of motion. Their extremities protrude far outside the limits

of the covering-scales, and their very tips are armed with clusters of lasso-cells.

From the base of each there hangs a long, flexible, highly contractile filament (e),

which is commonly carried retracted at its base near the axis.

There is but one feeding-polyp, which appears to be the metamorphosed

yolk mass, and is found at the lower end of the axis. The single tentacle (/)

suspended from its base bears tentacular knobs (k) like those of A. elegans.

Immature pendants (j) in all stages of growth are found at the base of the

polvpite, on the wimperwulst. The tentacular knob is composed of a coiled

sacculus of dark red color, enclosed in an involucrum and terminated by a

vesicle and two lateral filaments. These filaments are short and stunted, and

seem to indicate that the specimens studied were immature.* No sexual bells

were observed.

Agalmopsis fragile, sp. nov.

Plate V. Fig 2. Plate VI. Figs. 16, 17, 23, 24, 25.

In 1878 Claus f described from Trieste a new Physophore, to which he gave

the name Halistemma Tergestinum. Metschnikoff refers the same, taken at

Villa Franca at about the same time, to Stephanomia picta, sp. nov. Metsch. I

have already discussed X the synonomy of this genus.

A single specimen of an Agalmopsis closely related to S. 2>icta, Metsch. (//.

Tergestinum, Claus), was found at Key West. So close is its likeness to the

Mediterranean species that it is probably the same. Direct comparison is

necessary to prove their identity.

* This species is very different from A. elegans of about the same ago. A.

with one polvpite has tiro kinds of tentacular knobs and a prominent network of red

pigment on the feeding polyp. It is destitute of the papilla found on the necto-

calyces and scales of A. papillosum.

t Ueber Halistemma Tergestinum, n. sp., in Arbeit, d. ZooL Inst, in Wien,

Heft I.

\ Bull. Mus. Comp. Zool., VI. 7.
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The axis (b) of Ag. fragile is very flexible, while the nectocalyces and scales

admit of more motion on each other than is commonly the case among Phy-

sophores. These appendages also are very transparent and small in size as

compared to the length of the colony. The whole animal is more slender than

an Agalma, and the appendages, in respect to their size, less conspicuous. The

float («) does not differ from that of other Physophores. It is relatively large,

and bears apical pigment-spots of crimson color. Similar colored spots are

likewise found at intervals along the length of the axis, especially on that

portion of it which bears the swimming-bells and is known as the nectostem.

This peculiar distribution of pigment on the stem is confined to the two species

Ag. picta and Ag. fragile. In other genera colored spots are found on the

axis, but they are not so prominent as in these two species of Agaimopsis*

One of the main differences between the nectocalyces of Agaimopsis and those

of Agalma is the existence of three or four bright orange ocelli (o) on the bell

margin near the terminus of the radial tubes. The course of these vessels in

the walls of the bell is almost identical in the two genera.

The portion of the axis upon which the bracts are borne is very long and

highly flexible. The covering-scales (c) are small, inconspicuous, and trans-

parent. They have a rectangular shape, and are fastened to the axis by means

of a short peduncle. A blindly ending, medially placed tube penetrates their

whole length on the inner concave surface. It opens into the stem cavity by

an elbow-joint.

The polypites (p) are long, slender, flask-shaped bodies, which are very

prominent on account of the network of bright crimson pigment on their

sides and bases. The tentacles carry tentacular knobs (PI. VI. fig. 17), which

have a bell-shaped involucrum and a single terminal filament without a vesicle,

The sacculus is tightly coiled, and has a dark red color. It bears near the

attachment of the involucrum a double row of prominent thread-cells. The

male and female bells hang in clusters from the base of the tasteni (fig. 16, s),

and are not separated from each other on different regions of the axis. The

male bells (fig. 25) are smaller than the female (fig. 24) and have a crimson

color. The female bells are colorless. As is true of most Physophores, the

colony is moncccious.t

* The tentacular knobs of Agaimopsis tdricuhiria, Claus, are so different from

those of other Physophorids that 1 have considered it a new genua (Bull. Mus.

Coinp. Zoiil., VI. 7). It may be known as Calliagalma utrictUaria.

1 In Nanomia according to Mr. Agassiz the two Bezes are net combined in the

same colony. (X. Amer. Acal., p. 208 ; Seaside Studies, &c., p. 80.) Again

Afj'ilmn, Physophora, Athorybia, Hdlistemma, Stephartomia, and Praya have l«>th

male ami female bells on tie- same stem. The .-aim- is said t>> be trueof Hippopodnu.

Abyla, Apolemia, and Diphyaan probably dioecious. Sexual organs of but one kind

are known in Rhiaophysa, They resemble those of Phyaalia.

Nanomia will also 1"- found \>< bear male as will as female sexual bells mi the same

axis, as it La probably the young of Agalmopris, My reason for regarding Nanomia
as the young of AgaJnuptia and not of Agalma will be found in Bull. Mus. Comp.

Zool, VI. 7. p. 141.
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Rhizophysa gracilis, sp. nov.

Plate VI. Figs 1-6.

One of the most interesting Physophores found by us is a new species of

Rhizophysa.

It differs from R. filiformis, Lam., in the position of the sexual bodies and

the form of the tentacular knobs. Its differences from R. Eysenhardtii are

still greater. R. gracilis has two kinds of tentacular knobs, neither of which

are present in R. Eysenhardtii. I am unable to say whether my species is the

same as any of those described by Studer.* Rhizophysa has a long, thread-

like axis, destitute of swimming-bells, covering-scales, and tastern. At one

extremity there is a float which, in all species of the genus, is relatively larger

than in other Physophores, with the exception of the single genus Physalia.

The axis is very contractile, coiling up when touched at the base of the float,

and then leisurely extending itself to its normal length. The stem walls seem

to be extremety sensitive to the touch of a foreign body.

The float (fig. 2) is similar to an enlargement of the stem at one extremity,

and is formed of two parts, an external float and an internal air-sac. The
walls of the float are composed of two layers, and have the shape of an elon-

gated sphere (prolate spheroid). The outer walls are dotted with small cells,

irregularly placed. These cells are characteristic of the species, or at least are

not found in R. filiformis, the common Rhizophysa from the Mediterranean.

At the apical pole of the float there is an opening through which the cavity of

the air-sac communicates with the surrounding medium.
The air-sac has the general form of the float, but is much smaller, and hangs

inside this structure, being suspended from its upper pole. The cavity of the

air-sac is in free communication with the external water through the apical

orifice of the float. Around this opening there are large patches of dark
brown pigment. The walls of the lower hemisphere of the air-sac (g) are

thicker than those of the upper, and have a yellowish green color. From the

lower surface of the air-sac, confined to the hemisphere (g) with thickened

walls, there hang into the cavity of the float many finger-like pouches, which
are sometimes bifurcated at their extremities, In R. gracilis these appendages
to the air-sac are open at their distal ends, so that their cavities seem to freely

communicate with that of the float. On one side of the base of the float, pro-

jecting from its external walls, is an excrescence (<) filled witli small globules

whose function is unknown. f A similar appendage to the float has not boon

seen by me in R. filiformis.

The polypites (p) of R. gracilis resemble closely in shape those of R. fili-

* Zeit. f. Wiss. Zoob, XXXI.

t A natural homology of this body is that it is an undeveloped polypite. The

transparent spheres within are probably babbles of air which have made their way

into the float through its apical opening.
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formis, but are stouter and covered with small regularly placed patches of pig-

ment, whose color was not noticed (fig. 4). The single specimen which we

found had four feeding-polyps.

The tentacles (fig. 4) arise from the base of the polypite, and closely resemble

the tentacles of R.filiformis. Along their upper side, near their proximal end,

they bear many simple buds,* which are undeveloped tentacular knobs (fig. 4).

The pendants, therefore, in this genus, seem to bud from the tentacles, and not,

as in Agalma, from the base of the polypites. These buds pass by successive

changes into well-developed tentacular pendants of two kinds. The adult

form of these two kinds of tentacular knobs does not differ as radically in their

anatomy as that of the pendants of R. filiform/is.

The first and more numerous tentacular pendant consists of a simple coiled

sacculus (fig. 5), without involucrum, mounted on a long, flexible peduncle.

The termination (fig. 5') of the sacculus is trifid, consisting of a prominent

median projection and smaller lateral protuberances. The tip of each bears a

black pigment-spot. The whole surface of the knob is abundantly supplied

with thread-cells.

A second kind of tentacular pendant, similar in some respects to the former,

was also observed (fig. 6). It differs from the former in having an undivided

tip which bears a small pigment-spot. The second form of tentacular pendant

is more slender than the first, and may be found to be simply the inmiature

condition of that described above. The "first form" of tentacular knob in

R. gracilis corresponds part for part with the "first form" of knob in R.filiformis.

Representatives of what are known as the " second " and " third "
f kind of

pendant in the latter species seem not to exist in the present species, R. gracilis.

The whole outer surface of the tentacle is thickly covered with large lasso-cells.

The sexual organs (.s) differ in shape, size, and position from those of most

other Physophores. They resemble most closely homologous structures in the

genus Physalia. Instead of arising in clusters from the stem, each placed

midway between two polypites as in some genera, or from the base of a taster

as in others, they hang from the axis at a point immediately below the base of

attachment of the upper polypite.} In the single specimen studied they are

wanting on the other feeding-polyps.

The cluster (fig. :$) lias a botryoidal shape, and hangs from the axis by a

single alight peduncle. The pedicle of the sexual bodies opens directly into a

spherical body, as shown in fig. 3. This body varies in size and shape, and

contains a simple cavity. It ia sometimes so contracted that it is indistinguish-

* Huxley, op. cit.,F\. VIII. fig. 18, represents similar buds Dear the proximal end

of the tentacle.

t By the "second" and "third" form of tentacular pendanta in /.'. filiformit,

I refer to those structures which Gegenbaur (Beit. /. a. fount, d. Schwimp.,

'I'.it. XVIII. figs. 8, 9) calls respectively the Hatodf6rmige» Angelorgan and the

I opfahnlichea Organ,

t They occupy a similar position as regards the polypites as the female belli <>t

Ay ihixa.
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able from the peduncle itself. There are four clusters of sexual bodies arising

from this enlargement of the peduncle. Each of these subordinate clusters is

attached by its own peduncle, and bears several buds in various stages of

growth. Of these buds the more proximal are generally the most developed,

and they have not yet taken on the form of a bell. The axis and peduncle of

each cluster is very contractile. The sexual cluster is a very prominent body

on the stem, swaying backward and forward with passing currents of water.

None of the single bells which form this cluster were observed to separate from

the axis, nor were their contents seen to be discharged. In none of the buds

could an egg be distinguished, and it is impossible to tell whether the animal

was male or female, so little is known of the difference between the sexes in

the genus Bhizophysa. " Mace-like " sexual organs, such as are found in

R. filiformis, probably develop into sexual glands similar to those which we

have described in R. gracilis*

Many parasitic Crustacea were found infesting R. gracilis. They clung to

the float and polypites with such pertinacity that it was almost impossible to

tear them away without rupturing the Rhizophysa. Six of these parasites were

found upon a single Siphonophore. The same, or a closely related parasite,! is

also one of the greatest enemies of the genus Physophora.

Athorybia formosa, sp. nov.

Plate V. Figs. 3, 4. Plate VI. Figs. 7-14.

A new species f of Athorybia was taken at the Tortugas. This remarkable

genus has never before been found in American waters, and very little is

known of the anatomy of the other species, A. rosacea, although it is very com-

mon in some parts of the Mediterranean. §

Athorybia differs from other Physophoridce in the absence of a long axis and

nectocalyces, although possessing a well-developed float, and bracts or covering-

* See Proc. Bost. Soc. Nat. Hist., XX., Note on Rhizophysa. The likeness of

the sexual organs of R. gracilis to the bundles of " medusa buds " in Physalia and
Tubularia is very striking. Whether the medusoid buds always remain attached

in this Physophore, as in Tubularia,, is unknown. The resemblance between the

sexual organs of Physalia and R. gracilis is so close that the embryology of the two
genera must be very similar.

t The genus and species of this Crustacean were not determined.

$ Three species of Athorybia (sensu strictiori) are described by Eschscholtz, A.

heliantka, A. mclo, Q. & G., and A. rosacea. Since his time nothing lias been added

to his descriptions of the two former. Practically what is known of the anatomy of

the genus we owe to the accounts of A. rosacea by Kdlliker (Die Schwimmpolypen
Oder Siphonophoren von Messina, pp. 24-28, PI. VII.), Sara (Middelhaveta Littoral

Fauna, Nyt. Magaz. f. Natur., X. pp. 6, 7), and Huxley (<»/».<•//., pp, 86-89, PL IX.).

A. formosa differs from their account of the anatomy of A. rotaoea in the form oi' the

tentacular knob.

§ Rare at Naples and Villa Franca.
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scales. The form and development of these latter structures impart a peculiar

outline to the Athorybia. The float (a) is large, pear-shaped, and sometimes

it protrudes above the circlet of covering-scales, as in the figures of A. melo, Q.

& G., but generally it is drawn below the upper edges of the bracts so that it

can only be seen by looking through the body of the scale. When seen from

above, the float has a cherry or claret-red color on the periphery surrounding

a dark brown middle. In the centre there appears an opening giving a free

communication between the air-bladder (a a) and the surrounding water.

The air-bladder (a a), which hangs within the float, is an elongated sac sus-

pended from the inner walls of the upper pole of the float. It resembles

closely the air-bladder of Agalma, and is destitute of those finger-like processes

which characterize the same structure in Ilhizophysa. No communication was

observed between the cavity of the float and that of the axis. Swimming-bells

are wanting in Athorybia.

The covering-scales arise from all sides of the short axis below the float, and

in their method of attachment to the rudimentary stem are not unlike the

petals of a flower. When seen from the side, they give the whole animal a

rhomboidal shape. The covering-scales (PI. VI. fig. 14) are curved and spatu-

late, with the convex surface turned outward. At its origin the bract is narrow,

but gradually as it recedes from that point it widens, and its bounding edges

are indented with a pair of teeth, one on each side about two thirds the distance

from the attachment to the distal rim of the scale. The outer, convex surface

of the covering-scale is slightly rounded laterally, and is crossed by four rows

of lasso-cells (') arranged in longitudinal lines.* When the scale is seen from

one side it appears serrated along these four lines. The scale of the Athorybia

stage in the young Agalma has a somewhat similar serrated appearance. Along

the medial line of the bract, on its inner concave surface, there runs a longi-

tudinal vessel which communicates with the stem cavity and ends blindly at

the most distal extremity of the scale.

From their position of attachment, as commonly carried, the scales at first

extend outward almost at right angles to the axis of the float, and tin- natural

curvature which they have imparts the somewhat spherical outline to the

animal. These covering-scales can be made to extend themselves or draw

together, receding from or approaching the line pawing through theii attach-

ment and the apical portion of the float. This expanding and contracting point

of these bodies is limited to the extremitit >, which are moved apparently by

muscles in the base of the scale and its peduncle. The motion of the scale may

* Huxley {op. cit., p. 86) says the outer surface of the covering-scale in his

species of Ath/rrybia is crossed liy six rows of small thread-cells. Kolliker describee

the bract of A. rosacea as crossed by five or six wliite ribs, formed of small lasso-oaUa '

which sometimes traverse the whole length of this Structure ami soiietime-. do not,

The same may be said of the lines of lasso-cells in the brad of .'• ItNfMM, with the

exception that in do specimen wen- there more than lour ribs of these bodies. Tho

Sp i iineiis which were taken may have 1 n immature, and other >\>r> im< lis may be

found with six Hues of these cells, M in A. rosacea.
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in part make up for the loss of swimming-bells and propel the animal in

the water. As far as my observations go it is rather sluggish, and but poorly

adapted for rapid progression. As the colony floats along, the covering-scales

are generally extended to their greatest width, but when alarmed the scales

are contracted closely together around the feeding-polyps and those other organs

which arise near their base.

The polypites, tastern, and sexual bells arise from a slight enlargement of a

structure corresponding to the axis of the other Physophores. This enlarge-

ment does not differ greatly from a similar sac at the extremity of the stem of

the genus Physophora. The polypite (p) resembles the same structures in

other Siphonophores. They are long, flask-shaped bodies, projecting beyond

the covering-scales (c) when extended, and have a mouth at the free extremity.

The walls have a pink color with patches of dark crimson pigment near the

base of the feeding-polyp. From each polypite, near its origin, there hangs

a single tentacle. This tentacle (t) is dotted along its whole length by sec-

ondary appendages or tentacular knobs (/:), of which there are two very differ-

ent forms.

The existence of more than one kind of tentacular pendant in an adult

Physophore * has up to this time been thought pecidiar to the genus PJiizophysa.

Two forms of these bodies exist in the young of several genera. In the young
Agalma we find the permanent knob of the adult coexisting with an embryonic

form. The same is true of the young Agalmopsis and Nanomia. Each kind

of knob, however, in the larval Physophore, is limited to its own tentacle, and

in the case of the embryonic knob the tentacle itself has the same provisional

nature as the structure which it carries.

The adult Rhizophysa f has three different kinds of tentacular knobs hanging

from one tentacle, and as far as we now know none are embryonic. A similar

condition exists in A. formosa, with the exception that there are here two forms

of tentacular knobs instead of three.

The first and more numerous kind of tentacular pendant (PI. VI. figs. 9, 10)

is in many respects like that of the adult Agalma. It has a sacculus ((/), an

involucrum, and two terminal filaments (b), one on either side of a spherical

bladder or vesicle (c). The terminal filaments are, however, shorter than those

of Agalma, and are commonly carried stiffly elevated like two horns.

The peduncle of the knob is very flexible and of moderate length, admitting

a free motion of the pendant in all directions. The involucrum closely sur-

rounds the sacculus, and its walls are with the greatest difficulty distinguishable

from those of the latter body which it contains. The saccalus has a single CoO
upon itself, and its walls have a dark crimson color. At its base there are

rows, generally two in number, of large lasso-cells, homologous to similar

bodies in the knob of other Physophores.

* See reference to Sars's genus Agalmqpsis on preceding pag B.

t Proc. Bost. Soc. Nat. Hist., XX. These three kinds of knobs in fi. filiform is

are distinct from their earliest embryonic condition, and do not develop one from

another.

vol. ix. — no. 7. 18
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The most peculiar structure in the anatomy of the knob is the prolongation

of the margin of the involucrum on its lower side into a conical appendage (a),

which extends out from the knob slightly beyond the vesicle. This conical

body appears to be solid, and is crossed by lines or annulations, as shown in

ft"S. 9, 10. It has a yellow color, and may be called the apex.

If now we compare the first kind of knob in A. formosa with that of A.

rosacea, Esch., we find this important difference between them. In rosacea,

according to Kolliker, there is a " stalked elongated capsule " banging to the

knob at its base, near the origin of the involucrum. That capsule is undoubt-

edly homologous to the apex (a) of the knob in formosa. Its closest homology,

however, is with the " second kind " of knob in A. formosa, as we shall show

presently.

Sars * has already compared the knob of A. rosacea with that of Agalma.

The resemblance of the first kind of pendant in A. formosa to that of Agalma

is even more striking, since it possesses an involucrum of a form which has not

been observed in A. rosacea.

A second kind of tentacular knob (figs. 7, 8) is sparingly scattered along the

tentacle of A. formosa. Besides being less numerous, it is also much larger

than the former, with which it is homologous. It may eventually be found to

have been developed from the preceding. This knob has one of the most

peculiar forms which this organ, highly variable among Siphonophores,

assumes. Its general shape is shown in figs. 7, 8.

The knob, when seen from the side (fig. 8), has a pear shape, and hangs

from a short flexible peduncle. The great mass of the pendant is made up of

a very large involucrum or structure of the same homology. The walls of this

body are very thick, and seem to be composed of large cells. At one end it is

continued into dendritic branches (a a) of a yellow color. The body of the

involucrum is transparent, and through its walls there can be seen a crimson

and orange-colored sacculus (//)• The sacculus is not coiled, as is generally the

case with other Physophores, but has a simple curved shape, and in its walls

can be traced the rows of large thread-cells, which are a common feature of all

these organs.

Fastened to the upper side of the involucrum, near its articulation with the

peduncle, there spring three bodies very similar to those found on tl.

kind of knob. One of these structures is the ovoid vesicle (<), and on tech

side there rises a short lateral filament (b). These organs differ in no r-

from the same in the former kind of pendants.

The most exceptional feature in the second kind of knob in Athorybia i

in the structure of the distal extremity of the involucrum or the apex (<()•

The apex (fig. 8, a a) is bifid ai its base, and after a basal bifurcation each part

subdivides into many .-mailer unbranched divisions. Kadi division lias the

general appearance of the apex of the oral kind of knob. It is capable of grea^

extension and retraction, and when drawn hack baa a corrugated surface, like

similar branches in the " Handlbrmi. • - Angelorgan," described by Qegenbaux

* Op. cit.
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in Ehizophysa. I have already (Bull. Mus. Comp. Zool., VI. 7) compared the

undeveloped knob of Physophora hydrostatica and that of Athorybia.

The tastern* (fig. 13) of A. formosa are very long, highly flexible bodies of

pink color, protruding through the spaces left between adjacent covering scales.

They are in continued motion, and resemble, with the exception of their color,

more the filamentous bodies found between the swimming-bells of Apolemia

than true tastern. Their tips bear several large thread-cells. They were not

observed to bear tentacles.

A. formosa is monoecious. The female bells (fig. 12) are borne on short stems,f

and have a botryoidal shape. Each bell contains a single ovum. The course

of the chymiferous tubes in the bell walls is similar to that in Agalma. The

male bells (fig. 11), like the female, take the form of grape-like clusters on

short stems. They are smaller than the female. The male and female clusters

are colorless, and the bell-walls transparent.^

Praya, sp.

Fragments of a large Praya, too mutilated for specific identification, were

taken on two occasions at the Tortugas Islands. Diplophysa, sometimes called

the diphyizoid of Praya, has been taken in Narragansett Bay.§ It was not

collected in Florida.

Galeolaria aurantiaca, Vogt.y

Plate VI. Fig. 26.

Galeolaria (Epibulia) was taken on two occasions. It is unfortunate that

only the posterior nectocalyx was found. Although this is sufficient to deter-

* Huxley {op. til.) does not mention these structures in his Atlwrybia. Kolliker'

s

description of them is much the same as that which is here given. The tastern of

the two species seem to have much the same form.

t Huxley (op. cit., p. 87) says that in his Athorybia a single stem bears both male

and female bells, as well as small tastern. According to Kolliker (op. tit., p. 2S),

the male bells in A. rosacea are isolated, and a single male bell is found with a grape-

like cluster of female bells near the base of a polvpite. In A. formosa male and

female bells are found in clusters of about equal numbers.

| My measurements of the size of A. formosa are about the same as those given

by Kolliker for A. rosacea. They are larger than Forskal'a or Huxley's measure-

ments of the Athorybicc which they had. A. formosa is half an inch in diameter

(distance taken at right angles to the axis, when covering-scales are extended).

§ Bull. Mus. Comp. Zool., VI. 7, and VIII. 8.

|| Surles Siphonophores de la Mer de Nice. Mem. de l'lnst Genew, I. pp. 7:2, 73,

PI. IV. figs. 12, 13.

Since my return from Florida, the IT. S. Fish Commission has sent me a specimen

of Oleba hippopus, Forsk., ami two new Physophores for identification, (llcba

was also collected by Mr. Agassiz in the cruise of the " Blake " along our eastern
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mine the genus, it is hardly enough for the species. The nectocalyx resembles

closely that of G. aurantiaca, Vogt.*

Although Galeolaria is not recognized by some naturalists as a distinct genus

from Diphyes, the form of the nectocalices, the course of the gastrovascular

tubes, and especially the flap-like appendages to the inferior (posterior) swim-

ming-bell, are so characteristic that it is here looked upon as a distinct genus.

HYDROIDA.

Halitiara formosa, gen. nov. et sp.

Plate IV. Fig. 2.

The young of a new Tubularian medusa was taken by us at the Tortugas.

Generic characteristics are as follows :
—

The bell is tall with a small apical projection. Chymiferous tubes, four in

number, simple, broad, without lateral glands. There are four long tentacles

which correspond with the radial tubes, between each pair of which are three

small tentacles. Otocysts wanting.

H. formosa, sp. nov.

The bell is tall, its height being double the diameter. At its apex it bears

a slight apical protuberance. The surface of the bell is smooth, and its wall

thin and transparent. The proboscis (manubrium) is unpedunculated, and

hangs down about one third the depth of the bell cavity. The basal portion

is filled with spherical cells, which are probably ova. The lips are smooth and

without appendages.

coast in the summer of 1880. Leuckart (Siphon, von Xizza, p. 33, note 1) speaks

of the same genus from the coast of Greenland. Abyla, Halistcmma, and Apohmia

have not yet been taken in our waters. There is in the collection of the U. S. Fish

Commission for 1881 a mutilated fragment of the stem of a Physophore, which may

have belonged to an Apohmia, and a new genus, Haliphyta, which is elsewhere

described.

* The choice between the two generic names Galeolaria and Suculccolaria to

designate this medusa is purely arbitrary. Lesueur gave the former to the anterior,

the latter to the posterior nectocalyx of the same Diphyid. Vogt named the first

complete form of this medusa Epfbulia awramtiaca (later also Galeolaria auran I

Epibulia must give place to either of the two previous names of L< SHOOT. The

specific name, Jiliformis, Delle Chiaje, adopted by Leuckart (Oaleokuria filifo

although the oldest, is derived from a wrong identification. The specific name quad-

rivalvis adopted by Qegenbanr, Sara, Keferstein, and Ehlera, with others, from Lesueor

and Blainville (Actin. Zobl. Ail.. VI. 6), has more in its favor, but the fragment to

which it is applied by Lesueur cannot be distinguished from those other bells which

bear the names biaeuta and minuto. The oldest specific oame applied to a GaUo-

Iwria the ose of which leaves me no doubt of the animal intruded, is that of auran-

tiaca by Vogt. To choose between it and quadrivalvLs is very difficult
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At the extremity of each chymiferous tube on the bell margin springs a

long tentacle, which is commonly carried tightly coiled about the tentacular

bulb. On the bell margin, between each pair of long tentacles, are three short

tentacular appendages, which are generally more or less coiled around their

bases, and are carried upright, as shown in the figure. There are no otocysts.

The coloration of the genus was not observed.

Tiaropsis diademata, Agassiz.

Plate VII. Figs. 13 14.

A larval stage of this medusa, younger than any Tiaropsis yet figured, wa3

found by us at the Tortugas. The youngest Tiaropsis described by A. Agassiz *

has a deeper bell and more tentacles, but in other respects seems the same.

Halicalyx tenuis, gen. et sp. nov.

Plate VII. Fig. 15.

In January, 1878, A. Agassiz found at Key "West a hydroid medusa with

the following characteristics.

Bell low, hemispherical, with thick walls and smooth surface. Apex of the

bell destitute of protuberance. The chymiferous tubes are four in number, and

from along their course in the bell hang dendritic ovaries. Through all the

windings of the sexual glands there runs a bright crimson stripe, which has

the appearance of being jointed.

The tentacles are twelve in number, and are carried elevated or stiffly

extended at right angles to the axis of the bell. They are thickly ribbed

along their whole length with lasso-cells, and enlarged at the extremity into

a knob. At the base of each tentacle there is an otocyst containing a single

otolith.

The proboscis is short, extending barely to the bell opening, and is without

peduncle. The mouth is rectangular, and with short lips, which are sometimes

turned backwards and reversed over the outer walls of the stomach.

Aglaura vitrea, sp. nov.

Plate VII. Fig. 10.

A new Aglaura was found by us at the Tortugas. The shape of the bell re-

sembles that of Trachyncma, with which the medusa is easily confounded.

* North American Acalephffi, pp. 69, 70 ; lllust. Cat. Mus. Camp. Zobl., II. ;

Proa Host. Soc. Nat. Hist., ix. p. 93. See also Morch, Beskriv. af Greenland;

and Agassiz, op. tit.; also Mem. Am. Acad., IV. p. 289.
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There is this marked difference between Aglaura and Trachynema. In Aglaura

the sexual glands hang from the distal end of the peduncle which bears the

stomach, while in Trachynema they are suspended from the upper part of

the bell cavity.

The bell of Aglaura is high, cup-shaped, and without apical projection. The
walls are thin, rigid and transparent. There are eight simple, narrow, chymif-

erous tubes. The velum is very muscular, and it is mainly by its efforts that

the medusa is propelled through the water.

The proboscis is pedunculated, and bears the eight sausage-like ovaries near

its point of division into peduncle and stomach. The upper part of the stomach

is spherical in shape, and through its walls the half-digested food can be easily

seen. Its mouth is formed by labial walls, in which are imbedded lasso-cells.

Many patches of red pigment are present in the lips and the walls of the

stomach.

The tentacles are very numerous, long, and flexible, and are generally broken

off near their bases, leaving stiff projecting stumps, as in Trachynema digitale

A. Ag. Several specimens were captured which carried the flexible tentacles

unbroken, but for the most part these bodies presented the appearance shown

in the figure.

There are eight otocysts, alternating in position with the chymiferous tubes.

Each otocyst contains a single otolith. The ovaries are cream-colored. The
development of the egg is unknown.

A. vitrea resembles very closely the A. hcmistoma, Peron et Lesueur, found

so commonly in the Atlantic Ocean and Mediterranean Sea. It has, however,

no apical projection to the bell, and the umbrella is half-egg-shaped. The form

of the bell is so variable that it may eventually be found to be identical with

the well-known A. hcmistoma.

Glossocodon tenuirostris (sp. Agassiz).

Plate VII. Figs. 1 - 9.

In 1857 McCrady* gave a description of a new species of Liriope, to which

he affixed the name Liriope scutigera. L. Agassiz f in 1862 mentions from

Key West, Florida, another species, L. tenuirostris, which he says has a more

slender proboscis than L. scutigera. A. Agassiz J gives a figure of a Liriope,

which he identifies with L. scutigera, and mentions the form L. tmtrirostrit,

from Florida, without description. The figure of L. scutigera by A. AgMBU has

slighter ovaries than those mentioned in MeCrady's description, and has not

the intcrradial tentacles ("four short" tentacles) spoken of by the lasl author.

The figure, however, was but a sketch, and the medusa from which it was made

is probably correctly referred to L. Kutigera, ftfcCr. Eaeckel takes excep-

* Oymnophtbalmata of Charleston Harbor. Proc I'll. Soc. Nat Hist., 1857.

t Contributions to the Natural History of the United states, IV.

J Op. cit., p. 60.
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tion to this identification, and makes it a new species of Liriope, to which he

assigns the name L. conirostris. From the fact that no mention is made by

McCrady of " blinde Centripetal-canale," Haeckel refers L. scutigera, McCr.

to his own genus Liriantha.

In my work on the medusae of Narragansett Bay a very poor figure of what

I regard the same as L. scutigera is given, as taken at Newport, R. I.*

Fritz Mullerf has published an anatomy and development of L. Catharinensis,

F. M., which differs from the medusa about to be described only in the want

of the blindly ending centripetal canals, which lie between the radial tubes.

In all details the likeness is very close. It also is placed in the genus Lirian-

tha, Haeck., by Haeckel, J on account of the want of these centripetal structures.

In the use of the generic designations Glossoconus and Glossocodon in the " Sys-

tem der Medusen " of the latter author, the medusa which is here described

would be placed under the latter rather than the former genus
; yet in the

figures of the oldest stage found there will be noticed two kinds of tentacles on

the bell margin, whereas Glossocodon has but one kind, viz. tentacles of the

radial tubes. In Glossoconus there are two kinds of tentacles on the bell

margin, as well as blindly ending centripetal canals between each pair of radial

tubes. In younger stages, however, according to Haeckel, there is only one

such canal between every pair of tentacular vessels.

Many specimens § of the genus Glossocodon, which is strictly speaking in the

Glossoconus stage described by Haeckel, were found at the Tortugas. It has the

ovaries well developed and to every appearance is sexually mature. No speci-

men was taken with less than eight tentacles, and consequently if on further

study it should be found to drop certain tentacular bodies on the bell rim mid-

way between the tentacular vessels (radial tubes), it should be referred to

Glossocodon. In its present condition it belongs to the genus Glossoconus,

Haeckel.

The species differs from Liriope scutigera, McCr. in having but one kind

of otocyst, and in possessing the blindly ending centripetal tabes (d, H. VII.

fig. 1). The figure of L. scutigera, A. Ag., has four long tentacles, and ova-

ries of a different form, while there are no centripetal tubes. It resembles L.

Catharinensis, F. Mull., in every respect except that the centripetal canals are

wanting in Midler's figure and description. In L. Agassiz's short description of

L. tenuirostris, there is nothing to eliminate our species. Instead of introducing

a new name, his specific designation has been adopted.

The adult Glossocodon has a deep, almost spherical bell (PI. VII. fig. 1). The

* Studies of the Jelly-fishes of Narragansett Bay. Bull. Mus. Comp. ZooL,

VIII. 8.

t Polypen nnd Quallen von S. Catharina. Arch. f. Naturg., 1S59, pp. 310-321,

Taf. XI. figs. 1-25.

t Has System der Medusen, I. 1, p. 287.

§ The adult and young of this medusa figured on PL VII. figs. 1-0, were drawn

from nature by A. Agassiz.
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bell walls are thick, especially at the apex, although there is no apical pro-

tuberance. The surface is smooth ; its walls very transparent. The bell

cavity, when seen in profile, is rectangular. The floor opposite the bell en-

trance is almost flat, and not concave, as in many other medusae. This char-

acteristic in the shape of the bell cavity is noticeable even in young stages. It

differs in this respect from the figure given by Fritz Miiller of Liriope Catha-

rinensis.

Upon the walls of the bell cavity there are found two kinds of chymiferous

tubes. Four of these vessels are radially arranged, and pass from a circular

tube about the bell opening to a highly flexible proboscis, along the sides of

which they extend, opening eventually into the stomach at the extremity of the

proboscis. These tubes are narrow, unbranched, and without lateral append-

ages. The sexual glands hang from the radial tubes, extending about two

thirds their length, in the inner surface of the bell. They end at the point

where the radial vessels bend at right angles to the outer walls of the bell.

Midway between each pair of radial tubes, arising from the bell margin and

extending in the bell walls about one third the height of the cavity, there is a

single blindly ending centripetal canal (77), characteristic of the adult. These

tubes ( ?) are four * in number, and do not bear ovaries.

The largest and most important appendage to the bell is the long, slender,

and highly flexible manubrium or proboscis. It springs from the centre of the

floor of the bell cavity, and, when the jelly-fish is quiet in the water, hangs far

outside the vail. At other times it is so contracted that its termination barely

projects beyond the bell margin. It consists of two parts, a hyaline base, which

resembles in character the bell walls, and a distal pink-colored stomach with a

terminal mouth. The only structures which can be recognized in the peduncle

of the proboscis are the four chymiferous tubes just below the surface. These

are extensions of the radial chymiferous tubes, which have been described

above. These tubes open into the stomach near the distal end of the pro-

boscis. The distal end of the peduncle of the proboscis is continued inside the

stomach into a conical projection or tongue. In fig. 9 we have a view of the

distal end of the manubrium with the walls of the stomach reversed to show

the projecting tongue.

The stomach of Glossocodon is a bag-shaped structure with pinkish walls,

situated at the distal extremity of the manubrium. When the mouth is

expanded, as in the figure, it assumes a quadrangular shape. The edges of the

lips are lined with clusters of lasso-cells (fig. 0) arranged in bundles equidis-

tantly arranged around the border of the mouth. Similar cells are described

* In the only complete drawing of the adult which we have, then- is only a single

centripetal canal between each pair of ovaries. There are probably three such struc-

tures instead ofone in that position. This can be situ in sketches <>f a portion "f the

bell margin which I have nol copied. The medial of these three canals, which is thai

figured in fig. 1, is larger than the two lateral, which arc little more than slight pro-

tuberances.
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in L. Catharinensis by Fritz Miiller. The stomach walls are capable of great

expansion, and the mouth opening is very large. Oftentimes the lips are

turned back, leaving the projecting tongue very prominent. When not feed-

ing, or when alarmed, the lips are pressed closely together, concealing the

tongue and closing the entrance into the stomach. The stomach walls are not

transparent, but contain many small pigment-dots and minute lasso-cells,

irregularly imbedded in their substance.

There are two forms of tentacular appendages found on the bell margin. At

the end of each radial tube there is a tentacle which is long, hollow, and very

flexible. The surface of each such tentacle is covered with lasso-cells arranged

in rings surrounding the appendage. We thus have along its whole !

angulations of lasso-cells, alternating with smooth depressions. The correlation

between the stomach and tentacles is very well shown in this Glossocodon. The

voracity of Liriope is mentioned by McCrady,* and in this animal it is ecpually

great. The abundant lasso-cells upon the tentacles and the lips are but neces-

sary to capture living food to satisfy an enormous appetite.

In addition to the long tentacles there are four others likewise springing

from the bell rim. In the adult Glossocodon these appendages are wanting,

and in the oldest form which we found they were reduced to the mere "stump"

of a tentacle. We have, however, no drawing of our jelly-fish in which they

are not represented. Each of these appendages is situated midway on the bell

margin, between two long tentacles. In the adult stage (fig. 1) they are club-

shaped bodies, united to the bell by means of a slender peduncle, and are

carried stiffly erect. They are solid, inflexible, and on their outer convex

surface there are clusters of lasso-cells arranged with regularity. At the

position of union of the bell walls and the peduncle of this appendage there is

a slight spur or solid extension of the base on the outer surface of the bell,

extending upwards a short distance on the bell walls.

The adidt Glossocodon has eight otocysts, which are arranged on the outer

edge of the bell margin near the points from which the tentacles, long and

short, arise. Those which are found near the tentacular bulbs of the long

tentacles are placed at one side of the tentacle, and not at its very base. The

other set of otocysts are placed in the immediate vicinity of the origin of the

pedicle which bears the solid tentacle. There is but one kind f of otocyst

found on the bell margin, and it is a simple sac containing a single otolith.

The sexual organs hang like heart-shaped pouches from the four radial tubes.

They are sometimes so inflated that the walls of adjoining glands almost touch.

Their size and Bhape vary greatly, depending solely on the maturity of the

ova. Their color is white and sometimes pink. Male and female glands may
be found later to be distinguished by a difference in color, but little is known
of the difference of the sexes in Glossocodon.

* McCrady saw L. SCUtigera with its tentacles ami lips seize a small tish "thrice

as large as itself" [pp. cit., p. 209).

t According to McCrady there are two kinds in L. scutiijera (op. ci/.. p. '20S).
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The youngest larva of Glossocodon which we have found was approximately

in the same stage as that figured in fig. 18 of Fritz Midler's paper. It resem-

bles closely the larva which Haeckel * figures, PI. III. fig. 35, as the young of

G. eurybia. In Haeckel's representation of this stage, no chymiferous tubes

are to be found. The bell in his figure is also more spherical, and the profile

of the bell cavity lacks the rectangular shape which our youngest larva had.

The bell is low, disk-shaped, transparent, and has a smooth outer surface.

The bell cavity has a cylindrical shape, its walls following closely the outer

surface of the bell. The bell walls are of about uniform thickness throughout.

There are four radial tubes passing from the bell margin to the centre of the

upper floor of the bell cavity. They bear no sexual pouches.

The proboscis is the least developed of all the appendages to the bell in the

youngest larva which was captured. It has the form of a simple, raised wall

of rectangular shape, arising from the upper floor of the bell cavity. There is

in it no division into stomach and peduncle. The lips are simple, and are

destitute of the clusters of lasso-cells found in the adult.

There is only one kind of tentacular appendages to the bell margin in this

larva, and these are the club-like bodies situated midway between the tentac-

idar or radial tubes. The long flexible tentacles at the end of the radial

vessels have not yet begun to form. Those tentacular bodies which are present

are solid and are carried stiffly elevated at the side of the bell. Their length

is about that of the radius of the bell, and their diameter near their distal

extremity is very much greater than at the attachment to the bell rim. The

inner concave side of the appendage is smooth and without lasso-cells ; the outer,

convex surface bears many clusters of cells arranged in bundles in a series.

These bodies are especially numerous near the terminal end of the tentacle.

On the outer surface of the appendage, near its junction with the bell margin,

a small conical tooth is developed. A similar spur is not to be found in the

published figures of G. eurybia or L. Catharinensis. These tentacles are repre-

sented in the adult by bodies (c) of reduced size, which are said eventually to

disappear in Glossocodon.]

While these bodies are the only tentacles found upon the bell margin, they

are not the only appendages of a tentacular nature which the youngest Glosso-

codon has. A second kind of appendage, also embryonic, is situated on the

outer surface of the bell walls. At righl angles to the sides of the bell, in the

same spheromere in which the radial tubes lie, there spring four solid append-

ages, which are true tentacles. At its distal end each of these tentacles is

enlarged, and bears many lasso-cells ; but of its minute anatomy and the

arrangement of cells at that point nothing was observed. Its base of attach-

ment is about one third the distance between bell margin and apex, and is

connected by a rib (/-) with the bell rim. This rib is probably a solid body

* Die Familie <lcr tttaaelquallen, 1865, PL III. fig. 35, pp. 67, 68. Called by

Haeckel the fonrth stage (Eurybia-likc larva).

t Haeckel, op. <•//.
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and not a tube, and is strictly homologous to a like structure in Cunina dis-

coides, Fewkes. It lies on the outer surface of the bell, while the radial tube

follows the inner or the bounding wall of the bell cavity. There are four

otocysts, each closely resembling the otocyst of the adult in the larval form

which has just been described. Each otocyst is placed on the bell margin at

the point of attachment of the solid tentacle.

The next oldest larva to that already described is one which, together with

the following (tigs. 3, 4), may be referred to the "fifth period" (Haeckel) of

G. eurybia. It corresponds in some respects with tig. 20 in Fritz Midler's

account. In this larval stage (fig. 3) the most marked addition to the former

is the growth of tentacular bodies on the bell margin midway between the solid

tentacles (c). They lie near the union of the radial vessels with the circular

tube, and are the beginnings of the long flexible tentacles. They are in a larva

even as young as fig. 3 banded with the lasso-cells characteristic of the adult,

which seems to be true in a larva of the same age figured by Haeckel (PI. III.

fig. 37). Fritz Midler represents two of these appendages as formed prior to

the remainder. The stage of such a larva may be a little younger than my
fig. 3, in which all these bodies, four in number, were equally developed. The

most important difference between the two figures (figs. 3, 4) which are given

to represent the fifth period is the result of the growth of the proboscis, which

even in this larva is differentiated into a basal peduncle and a terminal stomach.

The larva has still only four otocysts.

Haeckel's account of the development of G. eurybia closes with the fifth

period. Between that and the adult he has given no figures of intermediate

stages. Fritz Midler's paper, however, has one more stage intermediate be-

tween these two, in which there appear to be ten otocysts on the bell margin

intermediate between the radial canals, before the organs corresponding to the

tentacles (n) are dropped. In the present species the otocysts of the long

tentacles do not develop before the complete loss of the bodies (c).

Fig. 5 represents a larva in the sixth period of its development. This larva

differs from that last represented (fig. 4) in the growth of the long tentacle on

the bell margin and the total loss of the tentacle (n). It is to be noticed,

however, that there are still but four otocysts, and that these bodies lie at the

bases of the solid marginal tentacles (c). A larva still older than this, but

undoubtedly to be placed in the same period (sixth p< rind) is the first in the

series having eight otocysts. The four sense bodies additional to those at the

base of the marginal solid tentacles appear at the lias,, of the long tentacles

for the first time in a larva represented in fig. (>. This larva has assumed the

form of the adult in many particulars, one of the most prominent i4 which is

the enormous development of the proboscis. The sexual glands have not yet

begun to form, or at least are not represented. In a larval form which ap-

proaches very closely the adult, the sexual glands are well developed and
crowded with ova. Such a larva is figured in fig. 7, which represents the

Glossocodon as seen from the aboral pole. In the adult the only representative
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which can be found of the embryonic structure (b) is a tooth or spur which is

represented in hg. 8.*

* It will be seen, if my account of the development of Glossocodon be compared

with Fritz Mailer's (op. cit.), that, while according to my account the peduncle (Stiel)

of the stomach appears long before the secondly formed otocysts, he represents them

both as developing at about the same time. It will also be seen that the four secon-

dary otocysts follow instead of precede the appearance of the long tentacles. Accord-

ing to him the otocysts, as the long tentacles, appear in pairs situated diametrically

opposite on the bell rim. No observations were made by us on this point.
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EXPLANATION OF THE PLATES.

PLATE I.

Fig. 1. Ocyroe crystallina (young).

"
2. The same, with oral lobes expanded.

"
3. A single oral lobe extended.

"
4. Position assumed by the oral lobe.

"
5. View of oral lobe from the aboral pole (expanded).

"
6. The same contracted.

"
7. Cassiopea frondosa in natural position.

"
8. Young of the same (aboral view).

" 9 a. Side view of young Cassiopea.

" 9 b. Older larva of the same.
"

10. Cassiopea frondosa (aboral view).

"
11. The same (oral view).

"
12. Marginal sense body of the same (aboral side).

"
13. The same (oral side).

"
14. Double marginal sense body of C. frondosa (monstrosity).

"
15. The same (aboral view).

"
16. Marginal sense body with two ocelli (monstrosity).

"
17. Extremity of the oral arms of Cassio2)ea.

" 18. Mouths and pouches of the same.
" 19. Oral appendage from upper side.

a.
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p-
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e. Sac (subumbral).

/. Margin of the bell.

gf. Gastral filaments.

h. Patches of pigment.

i. Substance of the hell.

k. Pouches.

Is. Row of pigment-spots on the walls of the stomach.

o. Ovary.

p. Chymiferous reservoirs.

p\ Oral tentacles.

ot. Otocyst.

so. Sexual openings through which the ova are discharged.

PLATE IV.

Fig. 1. "Sense area" (Beroe ovala).

2. Halitiara formosa.

3. Ephyra (?) of Lincrgcs Mercurius. (Quadrant of disk from below.)

4. Ephyra (L. Mercurius) younger than fig. 3.

5. Ovaries and subumbral pouches (L. Mercurius).

6. Subumbral pouch (L. Mercurius adult).

7. 8, 9, 10, 11, 12. Eggs and stages of their segmentation (L. Mercurius).

13. Planula (L. Mercurius).

14. Ephyra (?), (L. Mercurius).

15. Ephyra more developed than fig. 3. (Octant.)

16. Marginal sense body of ephyra (i. Mercurius).

17. The same (side view).

18. 19. Marginal sense body (L. Mercurius adult).

20. Gastral filaments (L. Mercurius).

21. Tentacle and bell margin (L. Mercurius).

22. Single marginal tentacle (L. Mercurius).

PLATE V.

Fig. 1.
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No. 8.— On the Acalephce of the East Coast of New England. By
J. Walter Fewkes.

The observations recorded in the following pages are placed under two

titles. The first subject, " Medusas from Newport " relates to jelly-fishes

taken at Newport, R. I., in the summer of 1881.* Under the second,

"Acalephae collected by the U. S. Fish Commission, &c," will be found

descriptions of jelly-fishes taken by them off the New England coast in

1880 and 1881. t

I. Medusas from Newport.

CTENOPHORA.

Development of the Chymiferous Tubes in Mnemiopsis Leidyi, A. Ag.

Figs. 1-9.

In the development and union of the chymiferous tubes, the larval stages of

Mnemiopsis differ radically from those of the closely related genus Bolina,

whose embryology is described and figured by Mr. A. Agassiz.f In Bottna.

according to the author last mentioned, those ambulacral tabes which are

situated nearest the tentacles are the first to unite, "forming thus the first

connected loop enclosing in the adult Bolina the complicated winding tubes of

the short pair of chymiferous canals of the actinal lobes."

The first pair of these tubes to unite in the young Mnerniopris are not the

vessels which lie adjacent to the tentacles, but those placed in the body walls

between the tentacular rows of combs. It therefore appears, in other words,

that the chymiferous tubes which are the last to join in Bolina, are first to unite

in the closely allied Mnemiopsis.

* I am indebted to Mr. Agassis for facilities to carry on this portion of the work

in his private laboratory at Newport, R. I.

t These medusae have been placed in my hands for study through the kindness

of Prof. Verrill. I take this opportunity to express my indebtedness to him for

this and other favors.

J North American Aealepha?, p. 17 ; also Mini. Aincr. Acad., Vol. X. No. Til.

Mr. Agassis has pointed out that the sequence in the union of the ambulacra] tubes

of Bolina is exceptional.

VOL. IX. — NO. 8.
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The successive stages in the growth of the young Mnemiopsis are as follows.

In the youngest larva which was taken we recognize most of the organs of

the adult. The lateral tubes (/), which originate as simple blind sacs, end

in the neighborhood of the lips without bifurcation. The eight remaining

vessels, situated meridionally just below the surface beneath the rows of

" combs," resemble each other iu size and have about the same length, each

also ending blindly in the body walls.* Fig. 1 represents this larva, drawn in

a plane passing through the tentacles and the otocyst. The two auricular

vessels (a t) are seen to lie adjacent to the tentacles, one on either side, while

the lobular tubes (I t) are situated in the segments between them.

A clearer conception of the relationship of the chymiferous tubes to each

other may be obtained by a consultation of the following figure (1 a), taken

from the actinal pole. In no other way can the origin of the chymiferous

vessels from the funnel be shown to such advantage as by a drawing made in

this way. The eight meridional tubes spring in pairs from a vessel (c) which

arises from the base of the funnel (/). From the point of bifurcation also,

there originates a tentacular tube (t t), which passes to the tentacular sac.

This tube exists in the youngest larva studied, as a very broad vessel, and in

subsequent growth it becomes more and more slender and tubelike, as shown

in following figures. The lateral tubes (I) originate independently of all the

others, as short diverticula from the base of the funnel.

Fig. 2 represents, in the same plane as the above, a larval Mnemiopsis some-

what older than the last. The most marked difference between the vessels of

the two is produced by a growth of the lobular vessels, which have lengthened

more than the auricular, and now extend about half-way down the length of

the body. In other respects they are unchanged. The lateral tubes (/) have

remained in about the same condition as in the previous stage, and have not

yet bifurcated at their extremities.

In Fig. 3 the lobular vessels are represented as having extended still farther

in their growth, and are rapidly approaching the oral pole of the medusa.

Their extremities have even turned towards each other preparatory to a final

union. The auricular tubes have also lengthened and pushed their way about

two thirds the whole distance from the apical to the oral pole.

Fig. 4 represents a larva somewhat more developed than the last, in which

* In my descriptions the lobular vessels correspond with what Mr. Agassis calls

the "long ambulacra] tubes (longitudinal ambulacra)," and the auricular \

with his " short ambulacra] tubes (lateral ambulacra )." The adjectives lobular and

tter seem tome preferable to "long "and "short," to avoid confusion in a com-

parative study of these structures in other Ctenophores (contrast the long and abort

ambulacra of Cetbus and Ocyrot). I have abandoned the adjective "lateral,"

plied io ambulacra, in order to avoid confusion with other vessels (7) designated by

tie- Baroe name, on each ride of the stomach. Between the older term " longitudinal"

and the new adjective lobular, 1 have • hosen the Litter, as more characteristic. The

nomenclature adopted seems to me to call attention to characteristic features in all

genera of CU nophora, as well as of Mm miopsis.
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the growth preparatory to a fusion of the lobular tubes has gone still further,

so that the extremities of the lobular vessels almost touch each other. By far

the most important change has taken place in the lateral tubes, which are now
bifurcated at their extremities.

The fusion of the lobular vessels appears in a larva (Fig. 5) following the

last. A junction of these tubes has here been effected, forming one continuous

vessel. In the same stage the auricular tubes have also pushed downward

through the bell walls, but they still end blindly and without division. They

also eventually fuse, and in a following stage (Fig. 6) they bend towards each

other and approach in such a way as to enclose the loop of the lobular vessels,

which has been already formed.

In the next figure (6 a) the junction of the two auricular vessels has oc-

curred, so that a connecting loop is formed enclosing that already resulting from

a fusion of the lobular vessels. It will also be noticed that the lower ends of

the lateral tubes have bifurcated. Its terminal division (ZZ) is shown in the

foreground of the figure. At about this stage in the growth of the Ctenophore,

the lobes (ol), which later reach such a great size, begin to be differentiated

from the body of the medusa. In Fig. 7 they have pushed themselves still more

prominently into notice, and the network of lines upon their inner Burface is

even now well marked. Meanwhile a slight variation in the direct meridional

course of the auricular tubes marks the situation of the future auricles (<<)•

The two branches formed by the bifurcations at the extremity of each lateral

tube have grown to such an extent that they join the auricular vessels one on

each side at a point directly below the position where the lower edge of the

auricles ends.

The oldest larva of Mncmiopsis, which I have figured, shows nearly the same
disposition of vessels as one finds in the adult, Subsequent modifications in

the course of these vessels consist in their deviation from the direel meridional

lines, and their increase in length
; but no new junction of tube- takes place in

intermediate stages between this larva and the adult Mncmiopsis.

DISCOPHORA.

Dactylonietra quinquecirra, A. Ag.

Figs. 25-28, 38, 39.

A single specimen of this interesting Discophore was taken by me in the

last summer, and from it a few new observations were made, which may add

something to our imperfect knowledge of its anatomy.

The bell margin bears eighl otocysts ami a variable number ><f tenl

which have the following arrangement, Tf we take the interval of bell rim

between two otoevsls we tind appended to it a variable number of ten:

A figure is given of such a portion in which there are eight ten! •
I & of

these the two tentacles adjacent the otocysts are larger than the remainder, and
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hang from the incisions between two marginal lappets. The remaining six ten-

tacles are of smaller size, and are irregularly placed as regards the incisions

between the marginal lobes. The tentacles have a brownish color above, and

are white on the under side. The two marginal lobes adjacent the marginal

sense bodies are larger and more prominent than the others. In the interval

of bell margin between them there are five smaller lobes. Each lobe is leaf-

shaped, pointed, and very flexible. In each lobe there ends blindly, without

dendritic ramifications, a chymiferous vessel, which is a prolongation from a

cavity, or system of vessels in the disk. There are four ovarian openings, each

of which lies in a radius drawn from alternate marginal sense bodies. They

resemble most closely similar openings in Amelia. The ovaries themselves

have a pink flesh-color. The ovarian filaments are well developed. The mar-

ginal sense bodies are highly characteristic. "When looked at from the aboral

side, in the region of the bell margin in which the otocyst lies, there is in its

immediate vicinity a small pit or depression in the bell walls. This pit is

identified as a " Riechgriibschen." It is commonly regarded in other medusa?

as an organ of special sensation. The situation of this pit in Dactylometra is

such that one cannot help being reminded that it may be simply the thinning

out of the bell walls above the sense body in order to increase the sensitiveness

of the otocyst below. The oral curtains, which are so prominent on each side

of the otocyst of Cyanea, are wanting in Dactylometra. The two lappets found

one on each side of the marginal sense body of Aurelia also fail. Two well-

marked inner Riechgriibschen are found one on each side of the base of the

style. The ocellus is inconspicuous or wanting. The otocysts do not differ

from those of other Discophores, and are formed of a simple sac with enclosed

otoliths. They have a whitish straw color, and are easily seen from the aboral

side, showing through the bell walls at the bottom of the recess or pit called

the outer Riechsrubschen.

HYDROIDA.

Calycidion formosum, Fewkes.

A further consideration of my former* identifiration of Turritopns nutricula,

McCrady, has convinced me that I was wrong in my determination of this

medusa. The jelly-fish which was mistaken for T. nutricula resembles in

some respects Podocoryne, and may perhaps be found to be a new genus and

species, for which I suggest the name Calycidion farmoium. The medusa

which wa> referred in the same paper to Modeeria and described as if. vmlti-

'>«, sp. nov., a prohahly the same as T. nutricula, McCr. As the generic

name Modeeria \< older than Twrritopeie, and as they seem to haw been applied

to similar jelly-fishes, McCrady's i lusa may later be known as M. mkriada.

* Bull. Mus. Comp. Zool, VIII. 7.
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New studies must be made to find out whether M. multitentacula and M. nu-

tricuia are the same species.

As my identification * of T. nutricula was wrong, my criticisms of McCrady's

description of this medusa are unjust to him. The true affinities of the jelly-

fish which Mr. Agassiz f and myself % called Turritopsis are somewhat doubt-

ful. The " pencil-like clusters of stalked thread-cells " upon the lips allies this

medusa to that of Podocoryne carnea, Sars. In a figure J of P. carnea, just

escaped from the trophosome, there are eight tentacles, and no rows of lasso-

cells extending from the tentacular bulbs to the apex of the bell. The oldest

specimens of G. formosum have more than eight tentacles. It may, however, be

simply a more developed planoblast of P. carnea, Sars.

Ectopleura ochracea, A. Ao.

Figs. 15, 16, 35, 36.

The bell of the medusa of E. ochracea is high, and has a pointed apex, where

its walls are thicker than on the sides. There is no trace of a former tubular

connection between the stomach cavity and the fixed hydroid through the

apex. The outer surface of the bell walls is crossed by eight rows of lasso-

cells, which arise in pairs from the tentacular bulbs and have a common junc-

tion at the apex of the bell. Near the bulbs the number of cells in each

row is larger than towards the apex, where they become more scattered and

smaller (?). The chymiferous tubes are four in number, narrow, and on-

branched.

A manubrium, hangs down in the bell cavity about two thirds its height.

In normal specimens it is never protruded beyond the bell opening. It is

divided into three regions, a basal, median, and terminal. The basal division,

by which it arises from the bell walls, is more transparent than the others, and

is colorless. It contains many large spherical cells. The remainder of the

proboscis has a light rosy color, and is divided midway in its length by a Blight

constriction, which separates it into a median and a terminal region. Both
of these portions are more opaque than the hyaline division with large cells

already noticed. Near the region where the junction of the median division

with the basal takes place there is a zone of ochraceous colored pigment. The
constriction forming the division between the median and terminal divisions is

marked by a zone of small dark brown pigment-dots. The lips are thickly

pigmented with irregular patches of a yellow color. They bear also, according

to Mr. Agassiz, small " bunches of lasso-cells."

* Bull. Mus. Comp. Zool., VIII. 7.

t Op. ci/., p. ItiT. Mr. Agassis (inspected that his medusa was not the Isame as

TivrrUopsw, ticCr., since he was unable to trace it to a medusa of the Bame form and

color.

t Allman, op. tit., PL XVI. figs. 3, L
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There are four rosy flesh-colored tentacles, which are generally carried

closely coiled about the tentacular bulbs. Their length, when extended, is

greater than the height of the bell. In older specimens they are sometimes

extended at full length when the medusa is in motion. At rest they are car-

ried at right angles to the bell walls, or closely coiled about the tentacular

bulbs. At intervals along their outer surface the tentacles bear bundles of

lasso-cells regularly placed, equally distant from each other. The tentacular

bulbs are darkened by orange-colored pigment scattered through their walls,

and in many specimens a single black pigment spot -(ocellus) is found on the

under side. The figures of the fully grown medusa which I have described

are from a more advanced stage than those given by Mr. Agassiz.*

The above description of this specie's differs in some respects from the

original account which we have of this medusa. The arrangement of lasso-

cells on the tentacles is similar to that in Sarsia turricula, McCr. J Although

in McCrady's description of S. turricula the lines of lasso-cells found on the

external bell walls of E. ochracea were not observed, in other particulars the

two medusa? are so much alike that they probably belong to the same genus.

The rows of lasso-cells were probably overlooked in S. turricula. The refer-

ence of S. turricula, McCr. to Syndictyon, A. Ag., made by Haeckel, has little

to recommend it J except the arrangement of lasso-cells on the tentacles. We
now know that the same or a very similar regularity exists in E. ochracea,

and one more reason for separating the two species E. turricula, A. Ag. and

E. ochracea, A. Ag. vanishes. The want of meridional lines of lasso-cells on

the outer bell walls of E. turricula, A. Ag. is the main feature by which

E. ochracea and Sarsia turricula are known to differ.§

* North American Acalephre, pp. 191, 192.

t Gymnoplithalmata of Charleston Harbor. Proc. Eliot Soc. Nat. Hist., 1857.

Mr. Agassiz says (loc. cit.) :
" This species (ochracea) differs from the S. turricula,

McCr., in having the surface of the tentacles covered irregularly with innumerable

lasso-cells ; they are not arranged in bundles, as in the Charleston species." Accord-

ing to my observations they are arranged in regular bundles in E. ochracea.

t For reference of *S'. turricula, McCr. to Syndictyon, A. Ag.,see Haeckel, op. cit.

The validity of the genus Syndictyon is denied by Allman. (A Monograph of the

Gynmoblastic or Tubularian Hydroids. Ray Soc, 1871, p. 284.)

§ E. turricula does not seem to be the young of E. ochracea, since in the young

of the latter of the same age, as judged by the form of the bell, the lasso-cells of the

tentacles are "irregularly arranged" according to Mr. Agassiz, while in S. turricula,

McCr. they are thrown into bundles.

E. ochracea is closely related to E. Dumorlicri, Van Beneden.
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Phialium. duodecimale, Haeckel.

Figs. 17-31.

The youngest larval stage of the medusa of P. duodecimale * found by us

has two long tentacles, which are situated opposite each other on the bell rim.

Each tentacle is accompanied by two tentacular spurs or filaments, which arise

from the bell margin near the tentacular bulb. The rudiments of two inter-

mediate tentacles are visible as simple projections on the bell margin. A
description of this larva, which resembles closely the planoblast, Loventlla, is

given below.

The bell is tall, almost spherical, with thin walls. Its outer surface is

smooth. At the apex there is a remnant of the tube by which the medusa was

attached in an earlier stage to its hydroid. It has four simple narrow chymif-

erous tubes, which are destitute of sexual organs, f Proboscis short, small, with

closed mouth. There are four otocysts, each containing a single otolith, and

alternating on the bell margin with the radial tubes.

The two larger tentacles are long, coiled in the distal two-thirds of their

length, and accompanied by flexible "spurs" or filaments, % which arise near

their bases.

A still older medusa of P. duodecimale differs from the former in having

four well-developed tentacles, each of which is accompanied by a pair of lateral

filaments. The bell of this larva has a more pointed apex, which has thicker

walls than that of the preceding. Sexual glands, four in number, have made

an appearance upon the radial tubes near their junction with the circular ves-

sel. There are four otocysts, each alternating with a tentacle. The height of

the bell, when expanded, is about two thirds its diameter. When the bell walls

are contracted the height and diameter are about equal.

In a medusa more advanced in growth than the last two, additional otocysts

* Mr. Agassiz's suggestion (op. cit.), that his Euchrilota ditodecimalia belongs to a

different genus from McCrady's E. ventriculcuris, is supported not only by the differ-

ence in number of otocysts on the bell margin of the adult, but also by the character

of the development of the two. "Without adding any new facts to our knowledge

of these two forms, Haeckel has already suggested the name Phialium (orS.duth

\. Ag. The difference in the form of figs. 106, 107* (North American

Acalephs), upon which Haeckel relies, together with the inflated or shrunken condi-

tion of the ovaries, for his two species of Phialium, docs not seem to me to warrant

the separation. I therefore retain the specific name to for both.

t The sexual organs are well developed in Prof. Clarke's figure of the medusa of

L. gracilis, Clarke, They are wanting in Hincks's drawing >•( L.dausa. (Clarke,

Mem. Bost. Soc. Nat. Hist., Vol. III. No. IV. Hincka, Ann. Hag. Nat. Hist.,

VIII., 1871, p. 70, PL V. figs. -J--2
b
.)

t 1 have not followed a medusa of this age in its development into the following

stage. Both stages are common at the same time, and they appear to be the same.

Absolute proof is as yet wantiug.
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have formed between each pair of tentacles, so that we have a stage in which

there are four tentacles and twelve otocysts. Between each pair of tentacles

there are three marginal sense bodies, instead of a single otocyst as in the larva

last described. The beginnings of other tentacles alternating with the otocysts

are visible on the bell rim as simple protuberances from the margin.

The adult is derived from the medusa last mentioned by a change in form

of the bell and a growth of the protuberances which form in the last-mentioned

larva the beginnings of the new tentacles. In the most developed stage which

was taken, the medusa has assumed a form like that figured (107*) by Mr.

Agassiz. The color of the bell of this medusa is light green, and that of the

ovaries is white.

The likeness between the youngest Phialium which is here described and

the planoblast Lovenella* is so great, that there is no doubt that these two

genera are identical. The Lovenella stage of Phialium is remarkable, accord-

ing to Haeckel, in the exceptional number of otocysts, which are generally

eight in the young of other Leptomedusag. Tbe existence of otocysts shows

that it has no affinities with the Anthomedusae, and it is extremely doubtful

whether it has any relationship with the TrachymedusaB.t

Epenthesis folleata, McCrady.

Figs. 10-14.

Several specimens of E. folleata, McCr. were found at Newport about the

end of August.

The differences between this medusa and that of Oceania languida, A. Ag.

seem to me great enough for a generic separation.

The bell of the adult is low, disk-shaped, and about one sixteenth of an inch

in diameter. "Walls transparent, thin, with smooth outer surface. There are

four narrow, unbranched chymiferous tubes. The sexual organs are small

spherical bodies, which hang in the bell cavity limn a position on the tubes

midway between the base of the proboscis and the bell margin. The proboscis

is small, and has a light green color. Its lips are four-lobed and hang down a

short distance into the bell cavity. There arc sixteen tentacles, which alter-

nate mi the bell rimwith. the Bame number of otocysts. Bach otocyst regularly

contains a single otolith. The tentacular bulbs have a red or crimson color.

Two clusters of pigment are found in the tentacular bulb. The smallest

occupies the position of the ocellus.

* In what I have identified as a young Phialium (Lovenella Btage) the small

tentacles (spun) do net arise so near the lithocysta ;is in Bincks'a figures (Ann. Mag.

Nat. Hist., VIII., 1871, p. 7:», PL V.figs. 2\ 2b). It however agrees with his draw-

ing in being destitute of ovaries, which are found in the figure of L. gracilis given

by Prof. I Harke ("//. eit.).

t Ilueekel, oj>. cU.
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E. follcata has a habit of swimming with the bell reversed and the pro-

boscis protruded, as shown in Figure 14. This posture is rarely assumed by

0. languida.

Two larval stages in the growth of Epcnthesis were observed. The youngest

of these has a taller bell than the adult, and seven tentacles with as many oto-

cysts. The disposition of the tentacles and otocysts is as follows. Of the

seven tentacles six are well developed, while a seventh is a simple enlargement

in the marginal border. In each of three quadrants there an: two Otocysts,

and in a fourth there is a single body of this kind. It is to be noticed that

the quadrant which contains the beginning of a new tentacle is situated dia-

metrically opposite that in which no tentacle is found, and in which there is a

single otocyst. In the same way the two quadrants which bear the fully

developed tentacles are opposite each other. This inequality in the number

of tentacles and otocysts leads us at first sight to suppose that this form is a

monstrosity. There is, however, a certain regularity in the arrangement of the

tentacles and otocysts. We are perhaps hardly justified in supposing that in a

stage earlier than the present that quadrant which now bears a rudimentary

tentacle separating two otocysts had but a single otocyst, and that in Larvae -till

younger we have a medusa with four tentacles and a single otocyst in each

quadrant. In this way we may interpret the existence in the present form of

a quadrant with a solitary otocyst.

An older stage* of the medusa than that with seven tentacles is one with

eight tentacles, alternating with as many marginal sense bodies. From this

stage the adult is formed by the interposition of a new tentacle between each

pair already formed, after the formation of an additional otocyst, either by

fission from the last, or by a new growth from the bell margin between each

pair of tentacles.

Willia ornata, McCradt.

Figs. 23 - 34.

The youngest larva of W. ornata which was found is very different from the

adult. It has a deeper bell and only four tentacles. The bell walls are thin,

transparent, and have a smooth surface. There are four narrow, unbranched
chymiferous tubes, each of which passes directly from the proboscis to the bell

margin. Several specimens of about the same age were taken. In all. the

remnant of a communication between the stomach cavity and the hvdroid is

still visible. There are four short, smooth tentacles. f which are sometimes

Harried tightly coiled about the base as in Ectopleura. They are also sometimes

extended.

The structures which identify this larva as the young of Willia are four rows

* Both of these stages were fished up in the open sea, and not raised one from

the other.

t According to Mr. Agassi/ [op, <•//., p. in ). two o( these tentacles are longer than

the remaining pair. In my specimens their length was about equal.
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of lasso-cells, each situated on the outer surface of the bell in a position slightly

removed from the bell rim, and midway between the tentacles. Each cluster

is connected with the bell margin by a small body which bears some likeness

to one of the peronise of Ounina.

This larva is the youngest Willia yet figured.* It has been raised into an

adult, and there is therefore no doubt of its relationship.

In a Willia observed by Dr. Brooks at Beaufort, N. C, there are stolons

attached to the outer walls of the manubrium, and upon them are found

budding medusae in all stages of growth.

The accompanying figure f of Willia shows a stage in which there are only

eight tentacles, and each of the four chymiferous tubes has a single bifurcation.

If this budding Willia represents a stage in the development of W. ornata, it

is intermediate between the youngest medusa described above and that which

is figured as the youngest Willia by Mr. Agassiz. At present, I cannot say

from the facts which are known whether it is a new species, a stage in the

development of W. ornata, or a dimorphous form of the latter. The difference

in the chymiferous tubes in it and in W. ornata of the same age is very great,

as will be seen by contrasting Fig. 24 with those of the young Willia by Mr.

Agassiz. It may be a new species, W. gemmifera.

II. Acalephee collected by the U. S. Fish Commission

during the Summer of 1880 and 1881.

The collection \ of medusae here described was taken by the members

of the Commission off the New England coast in the summers of 1880

and 1881. The finds of the latter year were the most valuable, so far as

the collection sent to me is concerned.

The collection contains two Ctenophores, which should probably be

referred to the genus Bero'e. The species could not be determined.

Among the Siphonophora there is a magnificent new Physophore,

IInl'iphyla, gen. now, Agalma elegans, Fcwkes, Apolemia, sp., Diphyt^

sp., and Gleba hippopus, Forsk.

* A medusa doubtfully referred to Oytceia by Will (Horse TergestinsB, PI. II.

fig. 7) is possibly the Bame.

t The figure of a Willia, with attached stolons, was contributed by the courtesy of

Dr. Brooks. Consult his notice, "Budding in Free Medusas," Amer. Naturalist,

Sept., 1880. See also Buxley, Anatomy of the [nvertebrated Animals,]'. 188. In

the Willia mentioned by Huxley the Btolona arise from the bifurcations of four radial

tubes.

\ An assorted collection from which Prof. Verrill had excluded many previously

known medusa collected by the commission al the same time. For an accounl <<{

plorationsin the summer of 1881, see Prof. 7errilTs paper, Am. Joan Arts and

Sci, XXII., Oct 1831.
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The only Discophores sent me are Periphyttia hyacinthina, Steen., and

an unknown genus of the Pelagidse. Three new hydroids represented

by several specimens were found. The whole material upon which my
observations were made is as follows.*

Ctenophora.
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SIPHONOPHORA.

PHYSOPHOEID^I.

Apolemia, sp. (Provisional.)

A fragment of an Apolemia* stem from which covering-scales and necto-

calyces have been broken off was taken by the commission.

Agalma elegans, Fewkes.

A mutilated specimen of a Physophore which is identified as belonging to

this species is found in the collection made in 1880. The locality given is

" Gulf Stream, surface."

Haliphyta magnifica, gen. et sp. nov.

Figrs. 39, 40.

The most interesting, and at the same time tantalizing find, was a magnifi-

cent new Physophore, which was destitute of both nectocalyces and tentacular

knobs. These structures, so important in generic determinations of Siphono-

phores, had evidently been detached from the stem in the capture of the ani-

mal, and we must wait for future observations to determine their form. The

structures, however, which remain, especially the covering-scales, polvpites, and

stem, show that the genus to which they belong is different from any which

have yet been described.

The genera with which Haliphyta is liable to be confounded are Stephanomia

M. E., Halistcmma, Huxley, Agalma, Esch., and Agalmopsis (restricted sense).

Although in the broken specimen before me the nectocalyces and tentacular

knobs, the structure of which has generally been relied upon for generic differ-

ences, are gone, from what is left there can be no doubt that the animal to be

descril>ed is a type of a new genus.

The polvpites of Stephanomia differ from those of Agalma, Agalmopsis, and

1Jalistnnma in possessing long peduncles. HaUphyta serins to have the same

long peduncles as Stephanomia. Unlike Stephanomia (Fonkatia) the margin

of the few covering-scales which remain in the bottle with our new genus and

attached to its axis is not indented or notched. When placed in alcohol the

the same with or very similar to Carybdcn ma/nupialit of later authors. B

strop's name Periphylla is followed to designate the first of these forms, boos the

generic name Carybdea is commonly given to the latter. ((')'. rTaeckel, foe. -
'.. I. _,

pp. IK> ;m d }:;:».) The Discophore which I have identified *a Dodecabottrycha etubia,

Brandt, is probably the same. (<'f. Bull Mas. Comp. ZooL, VIII. 7.)

* The stem of this specimen is twisted in the same direction as that of alcoholic

ApdU nun. I'varia brought from Naples. No identification of species could be made.
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stem of Stephanomia is generally contracted into a closely coiled spiral. The

alcoholic stem of Haliphyta is uncoiled.

A description * of what remains of the single specimen of Haliphyta is as

follows. The parts remaining which could he identified were the float, stem

(nectostem and polyp-stem), a few covering-scales, polypites, a hroken tentacle,

and clusters of sexual hells. Although no nectocalyces are found, their former

existence is indicated by a well-marked nectostem and a cluster of immature

swimming-bells (always the most adherent of these bodies) just below the

float. Nectocalyces, with the exception of the cluster just mentioned, are more

readily detached from the stem than any other structures, and they were prob-

ably broken from their connections with the axis at the time of capture.

The float is a small, pear-shaped, colorless body, slightly inclined to one side

in its attachment to the stem. The nectostem is larger in diameter than that

of any other genus, not excluding gigantic specimens of Apokmia. The con-

tracted axis is about a quarter of an inch in diameter. It is not twisted in

contraction. The nectostem has a smooth surface with the exception of one

side, on which is placed a row of small tubercles, which I have considered

former points of attachment of the absent nectocalyces.

The polyp-stem is a little more in diameter than the nectostem, and is jointed.

Many detached joints from the distal end are found in the bottle, while several

of the joints, although partially severed, hang adherent to the remainder of the

axis.

The appendages to the polyp-stem all arise from one side of the stem, which

by its contraction in spirit has thrown them in such confusion that their

normal arrangement cannot be satisfactorily determined. The walls of the

stem are very thick, and its terminal end opposite the float is not enlarged into

a sac, as occurs in Physophora.

Several detached covering-scales are found in the bottle, and a few still bang

from the stem. They have a spatulate outline, continuous margin, and re-

semble the bracts of Agalmu. A small orange-colored tubef (somatocyst)

passes through the middle of each covering-scale, and opening into the stem

cavity.

The polypites are very large, and in alcohol are contracted into an almost

globular shape. They have a bright vermilion color, which must have im-

parted to this Physophore, when alive, a very beautiful appearance. The

polypites seem to have been mounted upon a long peduncle, which is also con-

tracted into a spherical shape. Upon the basal part of the polypite we find

two kinds of appendages arranged in clusters.

* A few sketches of this Physophore made by Mr. Emerton shortly after the speci-

men was placed in alcohol have been of assistance in my studies. 1 have also made

use of a few of his notes as regards the color of the tastern and covering-si

t This tube was colorless when the specimen came into my hands. Mr. Emer-

ton, who observed it shortly after the medusa W8S placed in spirit, has indicated its

color as bright orange. The central tube of the bract of known *j>

Agalmopsis, ffalistemma, and Stephanomia is colorless.
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The first cluster is composed of a bundle of simple filaments. They are

probably undeveloped tentacular knobs. The second cluster has a botryoidal

shape, and is composed of small spheres closely packed together. They are

regarded as the female sexual bells. From the base of a single polypite hangs

the stump of a large tentacle, which is destitute of appendage s.

The tastern are very characteristic in Haliphyta. They are long, flask-shaped

structures, and are mounted on a slender peduncle. There is no filament in

the tastern of the specimen studied. Their color is bright orange.*

HIPFOPODID^.

Gleba hippopus, Foesk.

Figs. 31-33.

This beautiful medusa, somewhat mutilated, was taken off Martha's Vine-

yard, Station 925. The nectocalyces are sufficiently well preserved to show

that it is identical with the Mediterranean species which is so well known, f

In the cruise of the " Blake" in the summer of 1880, Mr. Agassiz collected

a second specimen of this Siphonophore in the Gulf Stream.

DIPHYID^I.

Diphyes, sp.

A specimen of Diphyes too imperfect for specific determination is found in

the collection.

HYDROIDA.

Calycopsis typa, gen. et sp. nov.

Fig. 34.

Several specimens of a medusa which closely resembles Turri* negl

Haeck. were collected. The structure of this jelly-fish is so exceptional that

it is given a new generic name. Bell high, without apical protuberance. Bell

walls thin, with external surface smooth. The inner Burface of the bell is

crossed by sixteen radial tubes, eacli of which passes without bifurcation

directly from the proboscis to the bell margin, These vessels are narrow,

and in alcoholic specimens resemble white lines on the surface of the bell walls.

Four of them arise from the point of union of the ovaries to the proboscis,

while three are found intermediate between each pair. The size of all is

uniform.

* Mr. Emerton's notes mark what is here identified as a taster as bright orange.

1 ... ,, in the alcoholic specimens which were studied there wet this color.

t A direct comparison between this and specimens of 0. hippopus brought from

Villa Franca show thai they are the Bams.
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From the termination of each radial tube on the bell margin hangs a long

flexible tentacle, which is unbranched, and in alcoholic specimens appears to be

enlarged at the distal end. There are sixteen tentacles in most specimens.

Several had less, but none more than this number.

No otocysts were found on the bell rini.

The ovaries are four in number, and in all the specimens are very well

developed. They cover the outer walls of the proboscis, and seem to fill almost

the whole of the upper part of the bell cavity. Each gland consists of many

small leaflets arranged in parallel rows side by side, and opening into a tube

which is a continuation along the surface of the proboscis of one of four

radial vessels. By the method of attachment of the ovaries to the proboscis

and the inner walls of the bell, the upper part of the bell cavity is separated

into four recesses, which are divided from each other by partitions. These

recesses are bounded above by the apex of the bell, on one side by the bell

walls, and on the other sides by the partitions mentioned above and the walls

of the proboscis. Upon the lower edge of the partitions which separate the

recesses pass the chymiferous tubes, from the ovaries to the inner surface of

the bell.

The lips about the mouth are so poorly preserved that their structure could

not be satisfactorily made out. The color of the ovaries in alcohol is dark

brown ; the bell walls and tentacles are white, with a tinge of bluish color.

The relationship of this medusa to forms like Turris is very great, so far as

the general character and place of attachment of the Ovaries is concerned. The

existence in Calycopsis of sixteen radial tubes instead of four, is a feature which

it shares with none of the Anthomedusae. On the other hand, my failure to

find otocysts on the bell rim seems to support the reference of it to Tubularian-

like jelly-fishes. The otocysts could not be found after a persistent search, and

are probably wanting. If sense bodies of this kind are present in Caly

the place of attachment of its ovaries has such a strong likeness to those of

Twrris that the medusa would combine extraordinary features and be a most

abnormal form, the number of radial tubes is so great.

Chromatonema rubrum, gen. et sp. nov.

Fig. 40.

Several specimens of a large hydroid medusa in a distorted condition, and

apparently allied to Staurophora in the position of the sexual organs, were

found.

The form of the bell is shown in the figures. There are four red-colored

chymiferous tubes, near the origin of which from the proboscis are situated the

ovaries. The sexual glands are routined to the upper pari of the bell, hanging

from the chymiferous tubes for aboul one third their course. Their color is

bright red. No otocysts were found. The number of tentacles varies from

twelve to sixteen. In alcohol their color is red. The affinities of this medusa

vol.. ix. — no. 8. 20
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are somewhat difficult to make out, and it is provisionally named G. rubrv.ru

until future observations can complete this imperfect sketch.

Halicreas minimum, gen. et sp. nov.

Two specimens * of a new and highly interesting jelly-fish closely related to

the Narcornedusae were found by the members of the Commission.

Halicreas, gen. nov.

The genus Halicreas differs from other medusae in possessing eight promi-

nent rounded projections covered with tubercles on the bell margin at the

extremity of eight radially arranged ribs passing from centre to circumference

of the bell. No proboscis. No tentacles. It has eight sausage-shaped ovaries

hanging into the bell cavity from its upper surface.

H. minimum, sp. nov.

The bell of the alcoholic specimen is flat, disk-shaped, translucent, white.

In its walls are eight radial stripes, which were at first mistaken for radial

tubes. They are, however, simple thickenings of the bell walls, and in general

character are not unlike the radial stripes of Cassiopea. No opening was traced

from them into the stomach, and they seemed to be solid throughout. Each of

these radial stripes terminates on the bell margin near a prominence which is

very marked in both specimens. This protuberance bears many small rounded

papillae. No remnant of tentacles was observed hanging from these tubercles

or from the papillae. Tentacles are also absent on the bell margin between

the prominences. The margin of the bell between two marginal prominences

is smooth and destitute of otocysts. A narrow " velum "
(?), which probably

forms the sides and lower floor of a stomach, hangs down in both specimens

from the bell rini.f In the specimen preserved in chromic acid this structure

is very much convoluted on account of the contracted condition of the bell

walls. No otocysts were observed on its lower rim. Chymiferous tubes are

wanting in the bell walls of both specimens. No circumferential vessel.

There is no proboscis, and the stomach seems to resemble that of Gumma dis-

coides. Its upper wall is the wall of the bell, and its floor the surface of the

" velum."

Eight ovaries hang into this gastral cavity. They arc sausage-shaped, and

arise near the centre of the disk in the intervals between the radial Btripes

* One of these had the disk expanded, and was preserved in spirit. Tim other

was contracted, globular, and less translucent It resembles a jelly-fish preserved in

chromic acid. The second specimen had eight ovaries hanging down in the Ml
cavity. These organs were wanting in the former specimens, but the scan where

they formerly were attached still existed

t Circumference of the disk connecting the prominences.
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mentioned above. In them individual eggs can be easily distinguished in the

chromic acid specimen. The diameter of the larger specimen Is ahout three

fourths of an inch.

The combination of structures which could be made out with any certainty

in these two specimens of Halicreas certainly stamp it as a most pecubar jelly-

fish. Little stress, however, can be placed on the failure to find certain essen-

tial organs, as the tentacles, otocysts, and the like. Tentacles may have existed

and have been broken off in the capture of the medusa, leaving the bases as

stumps. Such a condition almost invariably results in alcoholic Trachyme-

dusse. If I am not wrong in my interpretation of the systematic position of

Halicreas, the otocysts, if any exist, should be searched for on the inner or

lower rim of that body which has been called the velum. In both the speci-

mens before me that structure is so contorted that, even if sense organs existed,

they could not be found or counted. There are certainly no marginal sense

bodies on the interval between each marginal tubercle.

The knowledge which we have of the structure of this medusa is so frag-

mentary that it is at present impossible to determine its affinities. It seems to

me most closely allied to the Narcomedusse, Haeckel, but differs from them all

in the eight radial stripes in the bell and the eight marginal tubercles. On
the other hand, there are no marginal lappets as in Discophora, and the

"velum " indicates a true hydroid medusa. The prominent marginal tubercles

at their extremities are wanting in all other medusa; with which I am ac-

quainted. The genus is the type of a new family related to the Discophora

more intimately than are the Narcomedusae, among which it will probably be

placed.



308 BULLETIN OF THE

EXPLANATION OF THE PLATE.
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oti. Chymiferous tube passing to the otocyst.

P. p. Proboscis.

p b. Mass of pigment.

p s. Pigment spots.

R. r. Outer pit (Riechgriibschen).

r t. Tentacular base.

S. s. Stomach.

sp. " Spurs " (small filaments or tentacles).

st. Somatocyst.

T. t. Tentacle.

Z". Small intermediate tentacles.

tf. Tentacular appendages.

t m. Basal portion of the tentacle into which it is absorbed.

t e. Distal enlargement of the tentacle.

1 1. Tentacular tubes.

U. u. Basal portion of proboscis.

um. Gelatinous part of the lower floor (color pink).

V. v. Pigment in median portion.

ve. Velum.

W. w. Constriction which separates median and distal portions.

wm. Long cells (.').

X. x. Pigment dots near constriction.

Y. y. Scattered pigment.

Z. 2. Half-absorbed tentacular appendage.

FIGURES.

1-9. Larval stages illustrative of the development of the chymiferous tubes of

Mnemiopsis Lcidyi, A. Ag.

1. Youngest larva just escaped from the shell (egg sac). The view is taken

in a plane passing through the tentacles and the otocyst.

1 a. A larval Mnemiopsis seen from the aetinal pole.

2-4. Stages in growth illustrating the elongation of the chymiferous \

vious to their union.

5. Young Mnemiopsia in which the lobular tubes (If) have united.

6. The same, still ohler than the last.

6 a. View of tig. 6 in a plane at right angles.

7. A stage more advanced than the last, in which the auricles have began to

form.

7 a. View of fig. 7 at right angles to the plane of the last.

8. A larva in which the lateral and auricular tubes have united.

9. Young Mnemiopsis with well-developed auricles and oral lobes.

!» a. Base of the tentacle of young Mhemia
lti-1 I. Larval stages of Epenthesisfolleata, &fc< V.

10. Side view of tlie young, with six tentacles ami beginnings of a mv
11. The same (oral view).

12. Young E. folleata with eight tentacles (oral view V
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13. E. folkata with bell reversed.

14. Side view of the young Epcnthesis with eight tentacles.

15. Adidt Ectoplcura ochracea, A. Ag.

15 a. Magnified proboscis of the same.

15 6. Magnified basal part of the proboscis when retracted.

16. Youngest larva observed of E. ochracea.

17. Youngest medusa of Phialium duodecimalc, Haeck.

18. The same (oral view).

19. An older stage of P. duodecimale (bell expanded).

20. The same (oral view).

21. The same (bell contracted).

22. Youngest larva of Willia ornata, McCr.

22 a. The same (oral view).

23. Older larva of W. ornata.

23 a. A row of three clusters of lasso-cells found on the external walls of W. ornata.

23 b. A single cluster of lasso-cells from the external wall of the youngest Willia

(fig. 22).

23 d. Tentacular bulb of W. ornata (optical section).

24. Willia, sp., with budding stola.

25. Marginal sense body of Dactylometra quinquecirra, A. Ag. (The marginal

lobes are infolded.

)

26. The same (side view with marginal lobes extended).

27. The relative position of the outer pit and the otocyst of the same.

28. Portion of the bell margin of D. quinquecirra between two marginal sense

bodies.

29. Tentacular bulb of Eucope.

30. Tentacular bulb of Gcmmaria gemmosa, McCr.

31. Nectocalyx of Gleba hippopus, Forsk.

32. The same (side view).

33. G. hippopus with retracted stem.

34. Calycopsis tijpa, gen. et sp. nov.

35. Tentacular bulb of Ectopleura ochracea.

36. Portion (terminal) of the tentacle of the last.

37. Coveiing scale of Haliphyta magnijfca, gen. et sp. nov.

38. Inner pits, " Riechgriibschen," of the marginal sense body of D. quinquecirra.

39. The inner pits from above.

40. Taster of Haliphyta inagnifica.

41. Chromatoncma rubrum, gen. et sp. nov.

Cambridge, April 1, 1882.
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No. 1.

—

Reports on the Results of Dredging, under the Supervision

of Alexander Agassiz, on the East Coast of the United States,

during the Summer of 1880, ly the U. S. Coast Survey Steamer

"Blake" Commander J. E. Bartlett, U. S. N., Commanding.

(Published by permission of Cahlile P. Patterson- and J. E. Hilgard, Supts.

U. S. Coast aud Geodetic Survey.)

XVII.

Report on the Crustacea. Part I. Decapoda. By Sidney I. Smith.

The part of the following report relating to the Macrura was ready

fur the printer before Alphonse Milne-Edwards'e Description de quelques

Crustac'es Macroures provenant des grandes profondeurs de la Jfer des

Antilles (Annales Sci. Nat., Zool., 6™ serie, XI. No. 4, 1881) was received,

so that all the references to it have been added subsequently. The new
species in this and some other recent papers of Milne- Edwards, and in

Bates's recent paper on the Penaeidea, are so imperfectly characterized

that in several cases I have found it impossible to determine, with any

approximation to certainty, whether or not they are identical with

species described in the following pages. I have endeavored, however,

to make the descriptions and figures of the species here described so

complete, that subsequent investigators will not labor under a similar

difficulty in regard to them.

BRACHYURA.

MAIOIDEA.

Amathia Agassizii, sp. nov.

Plate II. Flss. 2, 3.

Resembles A. Carpmtori Norman (figured by Wyville Thomson, Depths
of the Sea, p. 175, 1S73), but has shorter rostral horns and more numerous
spines upon tin 1 carapex

Tin- carapax is sub-triangular, excluding spines and rostral horns, i.

VOL. X. — NO. 1. 1
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four fifths as broad as long, or with the breadth including spines about equal

to the length excluding the rostral horns, which are strongly divergent, nearly-

straight, and in the adult less than half as long as the rest of the carapax,

The supra-orbital spines are large, acute, and much more prominent than the

obtuse post-orbital processes. The basal segment of the antenna is armed with

two large and nearly equal spines beneath the eye, one near the base, the other

near the tip. The hepatic region projects above the lateral margin in a promi-

nent spine about a third of the way from the orbit to the great branchial spine.

The anterior angles of the buccal area project in angular dentiform processes,

back of which the prominent margin of the pleural region is armed with two

or three small and unequal spines. There are six spines or spiniform tuber-

cles on the gastric region, two median, and each side two slightly smaller

lateral, which are nearer together than the median. There are three median

spiniform tubercles on the cardiac region, of which the middle one is much the

more prominent, and back of these the posterior margin of the cardiac region

projects in a prominent median spine, either side of which the postero-lateral

margin is ornamented with a regular series of six or seven minute tubercles.

The middle of the branchial region projects in a spine directed straight out-

ward and a little upward, which is the largest upon the carapax, and about half

as long as the rostral horns ; on a line between this and the posterolateral

gastric spine there are two spines near together ; and back of these on the

posterior part of the region there is a single spine opposite the large cardiac

spine. In addition to these dorsal spines of the branchial region there is a

lateral closely set series of three or four small spines just below the pleural

suture and above the base of the cbeliped, and a similar but isolated spine

below and back of the great branchial spine. The entire surface of the cara-

pax and of the sternum, and of the exposed parts of the appendages, except the

terminal portions of the chelae and of the dactyli of the ambulatory li

covered with soft scabrous papillae, and sparsely clothed with short setae.

The chelipeds are a little longer than the carapax including the rostral horns,

and scarcely stouter than the ambulatory legs ; the chela is nearly as long as

and no stouter than the merus, the basal portion subcylindrical, nearly naked

and smooth except for minute, scattered papilla?, like those on the surface

generally except that they are smaller and much more scattered ; the digits are

a little more than half as long as the basal portion, a little curved, slightly com-

pressed, smooth, and with the prehensile edges regularly dentate. The ambula-

tory legs are all armed with a dentiform spine at the distal end of the merus
;

the first pair arc nearly twice as long as the chelipeds, and the succeeding pairs

are successively a little shorter.

The second and third segments of the abdomen of the male are expanded,

and the firsl and second are each armed with a small median tubercle.

Station 319, X. Lat :^ 85', W. Long. 77° 42' 30", 262 lath. ; 1 <J.

A very much smaller specimen (Plate II. fig. 3) from Station :'»17 differs so

much from the one above dews Lbed thai it mighl readily be mistaken for a dis-

tinct species. It is apparently an immature male, and differs in haying a
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narrower carapax, with much longer rostral horns and fewer and much longer

spines.

The carapax, excluding the rostral horns and lateral spines, is about two

thirds as broad as long ; the rostral horns are as long as the breadth of the car-

apax excluding the spines, nearly straight, slender, and very acute. There are

two spines upon the basal segment of the antenna, but the proximal is much
smaller than the distal. The hepatic spine is slender, and about a fourth as

long as the rostral horns. There is only one small spine, or one with the rudi-

ment of a second, on the margin of the pleural region back of the anterior angle

of the buccal area. The two median spines of the gastric region are slender

and conspicuous, the posterior much the larger, but there are no lateral spines.

The middle spine of the cardiac region is as long as the hepatic, and in front

of its base there is a rudiment of a second ; the posteiior cardiac spine is slender

and very little shorter than the hepatic, but there are no spines or tubercles

either side its base. The middle spine of the branchial region is slender, and

more than half as long as the rostral horns ; there is a single small spine in

place of the two anterior branchial ; a small posterior branchial is present

;

and in place of the series of small spines there are two very minute tubercles.

The chelipeds and ambulatory legs are nearly as in the other specimen, but

the chela; and the dactyli of the ambulatory legs are a little more hairy.

Station 317, N. Lat. 31° 57', W. Long. 7S° 18' 35", 333 fath.

The two specimens give the following measurements.

Station 319 317

Sex $ Young
Length of carapax including rostrum and posterior spine 35.2 mm. 13.1 mm.
Length of carapax from base of rostrum to tip of pos-

terior spine 27.5 8.4

Length of rostral horns 8.5 5.1

Breadth of carapax, including lateral spines . . . 27.0 10.5

" " excluding " " . . 20.3 5.1

Length of branchial spine 4.5 3.0

" cheliped 37 8
" first ambulatory leg 63 16
" second " 43 13

Since the above was written several specimens of this species have been taken

off Martha's Vineyard by the United States Fish Commission. All these -

mens are intermediate in size between those above described, and show that

they are really, as supposed, stages of growth of a single species.

Hyas coarctatus Leach.

One young specimen, Station 301, N. Lat. 41° 26' 55", W. Lon. 66° 3',

71 fath.
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Euprognatha rastellifera Stimpson.

Stimpson, Bull. Mus. Comp. Zool., II. p. 123, 1870.

A. M. -Edwards, Crust. Kegion Mexicaine, p. 183, PI. XXXIII. fig. 2, 1878 ; Bull.

Mus. Comp. Zool., VIII. p. 7, 1880.

Smith, Proc. National Mus., "Washington, III. p. 415, 1SS1.

Station.



MUSEUM OF COMPARATIVE ZOOLOGY.

Station.



6 BULLETIN OF THE

This species has also been taken in considerable abundance, in 50 to 200

fathoms, off Martha's Vineyard, by the U. S. Fish Commission. The remarks

under the last species in regard to coloration, acuteness of the dentation of the

edge of the carapax, etc., apply ecpially well to this species. The fact that this

species and C. irroratus as well are regular inhabitants of the deep water off

our southern coast is sufficient to account for their occasional occurrence in

shallow water at the Bermudas, and even in the West Indies.

Cancer Brflianus Johnson (Proc. Zool. Soc. London, 1861, p. 240, PI.

XXVIII.) from Madeira, is much like this species, but apparently distinct

from it.

Geryon quinquedens Ssiith.

Trans. Conn. Acad., V. p. 35, PI. IX. figs. 1-1 b, 2, 1879 ; Proc. National Mus.

"Washington, III. p. 417, 1S81.

Station.
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Length of chela 5.0mm.

Breadth of " 1.7

Length of its dactylus 2.8

" first ambulatory leg 9.0

" dactylus 2.0

" second ambulatory leg 11.6

" dactylus 3.2

telson 2.5

Breadth of " 4.8

ANOMURA.

LITHODIDEA.

Lithodes Agassizii, sp. nov.

Plate I.

This species is allied to L. rnaia and L. antarctica in having no scale and

only a single spine at the base of the antenna, and in the general form and

armament of the carapax and appendages, but differs from them both con-

spicuously in the rostrum, which is rather short and tridentate, with the lateral

spines nearly as long as the rostral spine itself. The spines upon the carapax

and appendages are more numerous and much more acute than in L. main, and

the marginal spines of the carapax are not very much larger than the dorsal.

There are only two adults, both females, in the collection, and these differ

remarkably from each other, and from three very young specimens, in the

number and length of the spines upon the carapax and legs.

In the larger specimen the carapax, excluding the rostrum and spine-, ia

about nine tenths as broad as long, with a conspicuous sinus in the middle of

the posterior margin. The rostrum is very short, with an acute central spine

scarcely as long as the eye-stalks and with a somewhat Bhorter lateral spine

arising either side its base and directed upward and outward. The gastric

region is swollen and very high, separated from the cardiac by a very deep

depression, and armed with a pair of small spines jusl buk of the Lateral

spines of the rostrum, and back of these on the highest part of the region with

two widely separated pairs of much larger spines, while either side there La a

small spine opposite the large hepatic spine, between which and the obtusely

spiniform external angle of the orbil there are two spinigerous angular promi-

nences in the antero-lateral margin. There is a distinct notch in the antero-

lateral margin at the cervical suture, but bark of this the margin is regularly

arcuate to the middle of the posterior margin, and is aimed with about thi

Btoul spines, of which the larger are about as Large as the hepatic Bpines. The

branchial region is considerably convex, and armed, in addition to those upon

the margin, with about ten large spines, between which there are a consider-



MUSEUM OF COMPARATIVE ZOOLOGY. 9

able number of low obtuse spines or tubercles. The cardiac region is separated

from the branchial each side by a deep sulcus, is prominent aud armed with

two pairs of large spines, and back of these with a single one in the middle line.

The eyes, antennuhe, antennae, and the exposed parts of the oral appen

are very nearly as in L. maia. The chelipeds are nearly equal in length, but

the right is much stouter than the left, are armed with comparatively few and

small spines, and the digits of the chelse are about two thirds of the entire

length of the chela, slender, tapering, and strongly curved. The ambulatory

lega are very long, those of the third pair being nearly three times as long as

the breadth of the carapax excluding spines. The ischial, meral, and carpal

segments are armed with only a very few scattered and very small spines, the

meral segments in the first and second pairs are almost entirely unarmed ex-

cept a few small spines or teeth along the upper edges, but the propodi, which

are slender and fully as long as the corresponding meri, are armed along the

edges with more numerous and very sharp but small spines. The dactyli are

about half to considerably more than half the length of the corresponding pro-

podi, slightly curved, acute, and, except near the tips, armed with small and

acute spines.

The plates of the second somite of the abdomen are armed with numerous

spines projecting backward and upward, and of which those upon the middle

plate are longer than those upon the lateral. The plates of the succeeding

somites of the abdomen are very unequally developed, the plates of the left

hand side of the third, fourth, and fifth somites being greatly developed at the

expense of the corresponding plates of the opposite side, so that the outer edge of

the left side of the fifth segment lies beneath the bases of the cheliped and first

ambulatory leg of the right side, and the small semicircular telson is beneath

or a very little in front of the base of the second ambulatory leg of the right

side.

In the smaller of the adult specimens (PI. I. fig. 1) the carapax, excluding

rostrum and spines, is proportionally narrower than in the larger specimen,

being about eight tenths as broad as long, and the spines upon the carapax,

abdomen, and appendages are much longer and more numerous, the additional

spines appearing between the large ones corresponding to the spines, or in

place of the tubercles, on the larger specimen. The rostral spine and the

spines at its base are absolutely more than twice as long as in the Large]

men and more slender, and aboutthe same proportion holds for all the principal

spines of the carapax. The external angle of the orbit projects in a spine but
little shorter than the eye-stalk, and bach of it there are two nearly as

spines on the antero-lateral margin in place of the two angular prominent

the larger specimen. The large hepatic spine and the thirteen large marginal
spines back of the cervical suture are most of them but little smaller than the

rostral spine, are directed more upward than outward, and there are nearly as

many more additional smaller spines alternating with the larger. Th«
conspicuous additional spine in the middle of the gastric region, and nun.

additional small spines on other parts of the carapax.
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The chelipeds and ambulatory legs have about the same proportions as in the

larger specimen, but are armed with very numerous acute spines, many of

which are of large size. The spines upon the second somite of the abdomen

are more numerous, and the larger ones much longer and more slender than in

the larger specimen.

The small specimens are all immature, with the carapax excluding the

rostrum and spines less than 13 mm. in length, and differ so much from the

adults that they might readily be mistaken for a distinct species. These small

specimens differ considerably in size, but are all essentially alike. The smallest

and most perfect one is from the U. S. Fish Commission dredgings off Martha's

Vineyard. In this specimen (PI. I. figs. 2, 2l
) the carapax excluding the

rostrum and spines is only 12.6 mm. in length and scarcely more than seven

tenths as broad as long, but all three of the rostral spines and several spines of

the carapax proper are more than half as long as the carapax. The spines are

much fewer in number than in either of the adult specimens, very slender and

acute, and those at the base of the rostrum are just about as large as the rostrum

itself. The gastric region is proportionally very much larger than in the adults,

but is high and separated from the cardiac region by a deep sulcus, as in them,

and is armed with six slender spines, — two pairs on the highest part of the

region, of which the anterior pair are almost as long as the rostrum, but the

posterior considerably shorter, and a still smaller lateral spine each side.

There are two pairs of slender spines on the anterior part of the cardiac region,

the anterior a little longer and the posterior a little shorter than the posterior

gastric spines. The single hepatic spine each side is nearly as long as the

rostrum. The external angle of the orbit projects forward in a long and slen-

der spine, back of which are two smaller spines on the antero-lateral margin.

There are about twelve slender spines on the lateral and posterior margin back

of the cervical suture each side, but they .are all small compared with the other

spines of the carapax and about half of them are inconspicuous, and above

these on either branchial region there are six much larger spines, of which two

near the middle of the region are as long as the posterior gastric, but the others

considerably shorter.

The eye-stalks and eyes are small and proportionally but little larger than

in the adult, but there are two or three sharp spines projecting in front over

the eye in place of some inconspicuous tubercles in the adults. The anten-

nnlae, antenna, and the exposed parts of the oral appendages, are nearly aa in

the adults.

The chelipeds are nearly as unequal as in the adults, and are armed with

very imirh longer and more slender spines, several of those upon the distal pari

of the merus and upon the carpus being longer than the carpus itself The

ambulatory legs have about the same proportions as in the adults, but the

spines with which they are armed are fully as long as those upon the chelipeds,

the longer ones, as in the chelipeds, being upon the distal parts of the men
ainl upon the carpi,

The abdomen is symmetrical. The second somite is made up of three calci-
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fied and spiny plates, nearly as in the adult female. The third, fourth, and

fifth somites are soft, scarcely at all calcined, and show no distinct division

into somites. The sixth is small and sunken for its whole length in the

proximal somites, while the seventh is still smaller and rounded at the ex-

tremity.

Four of the five specimens seen give the following measurements :
—

Station 1029

Sex Young.

Length of carapax including rostrum and posterior

spines

Length of carapax excluding rostrum and posterior

spines

Breadth of carapax between tips of hepatic spines,

" " " " branchial

Greatest breadth of carapax excluding spines

Length of rostrum
" spines at base of rostrum
u anterior gastric spines

" " cardiac

" right cheliped
" " chela

Breadth of " "

Length of dactylus of right chela
"

left cheliped
" " chela

Breadth of "
.

Length of dactylus of left chela
"

first ambulatory leg

u second " "

" third « "

Greatest expanse of ambulatory legs

305

Youn
329

;• 9

326

9

17.5 25+ 115 139

Station.

305

326

329

N. Lat.

41° 33' 15"

33° 42' 1 :>"

34° 39' 40"
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PAGURIDEA.

PAGURID^.

Eupagurus Kroyeri Stimpsox.

Eupaguru8 Kroyeri Stimpsox, Ann. Lyceum Nat. Hist. New York, VII. p. S9 (43),

1859.

Smith, Trans. Conn. Acad., III. p. 28, 1S74 ; Ibid., V. p. 48 : Proc. National

Mus., Washington, III. p. 428, 1881.

Eupagurus pubescens Kku'tee, in Gaimard, Voyages en Scandinavie, PL II. fig. 1,

1849 [rum Kroyer, Naturh. Tidssk., II. p. 251, 1839).

Station.

303
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The exposed parts of the oral appendages are very nearly as in E. bernhardus.

The chelipeds are longer, much narrower, and more nearly equal in size than

in E. bernhardus, and, as in that species, are almost entirely naked, but beset

with numerous tubercles and low spines. The right cheliped is about a? 1 rag

as the body from the front of the carapax to the tip of the abdomen. The

merus and carpus are subequal in length, while the chela is about once and

a half as long as the carpus. The carpus and chela are rounded above and

armed with numerous tubercles, which are smaller and more crowded on the

chela than on the carpus, but the surface between the tubercles is smooth and

polished. The dorsal surface of the carpus is limited along the inner edge by

a sharp angle armed with a double line of tul ercles, while the outer edge is

rounded. The chela is very little wider than the carpus, and is narrowed from

near the base to the tips of the digits, and both edges are rounded. The digits

are rather slender, about half as long as the entire chela, slightly gaping, with

acute and strongly incurved chitinous tips, and the prehensile edges armed

with a very few obtuse tuberculiform teeth. The left chela is much more

slender than the right, but reaches to or a little by the base of its dactylus.

The carpus is slender, higher than broad, only slightly expanded distally, and

with the narrow dorsal surface flattened and margined either side with a single

line of spiniform tubercles. The chela is about a third longer than the carpus,

slender, about two and a half times as long as broad, and the dactylus about

two thirds the entire length. The dorsal and outer surface is tuberculose, and

a low obtuse ridge extends from near the middle of the base along the pro-

podal digit, which tapers from the base to the tip, while the dactylus is smooth

except for a few fascicles of setse, more slender than the propodal digit, and

tapered only near the tip. The chitinous tips of the digits are slender, acute,

and strongly incurved, and the prehensile edges are sharp, and armed with a

closely set series of slender spines or setae.

The ambulatory legs reach considerably beyond the right cheliped, and the

second pair reach to the tips of the first pair. In both pairs the meri and pro-

podi are approximately equal in length and longer than the carpi, while the

dactyli are about once and a half as long as the propodi, slender, strongly

curved, and distally strongly twisted. The two posterior pairs of thoracic lege

and the abdominal appendages are very nearly as in E. bernhardus.

In life the general color of the exposed parts is pale orange, the tips of the

chela) and of the ambulatory legs white, the eyes black.

The eggs are very large, and few in number as compared with the ordinary

species of the genus, being 1.0 to 1.1 mm. in diameter in alcoholic specimen-,

while in E. bernhardus they are only 0.45 to 0.50 mm. in diameter.

Three specimens give the following measurements :
—

Statical

Sex

Length from front of carapax to tip of abdomen
" of carapax along median line

306
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Breadth of carapax in front
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vas deferens) of the last thoracic somite of the male, which arises from the

right coxa, and is curved in one plane round the right side of the abdomen
;

while in Spiropagurus the appendage arises from the left coxa, and i> .-pirally

curved.

The carapax is short and broad, and the anterior margin is obtuse, and

not wholly cover the ophthalmic somite between the eyes. The portion in

front of the cervical suture is indurated, but all the rest of the carapax is very

soft and membranaceous, without any distinct induration along the cardiaco-

branchial suture. The ophthalmic scales are well developed. The eye-stalks

are short and the cornea expanded. The antennuhc, antennae, and oral ap-

pendages are similar to those in Eapagurus ; the exopods of all the maxillipeds

are, however, proportionally much longer than in that genus. There are

eleven pairs of phyllobranehue, arranged as in Eupagurus bernhardvs, but the

two anterior pairs connected with the external maxillipeds are very small, and

composed of a few flattened papillae. The chelipeds are Blender and unequal.

The first and second pairs of ambulatory legs are long, and have slender, com-

pressed, and ciliated or setigerous dactyli ; the third pair are only imperfectly

subcheliform.

In the male, the second, third, and fourth somites of the abdomen bear small

appendages upon the left side, as in most of the allied genera, but the fifth

somite is destitute of an appendage ; in the female, the appendages of the

second, third, and fourth somites are biramous and ovigerous, and there is

usually a rudimentary uniramous appendage upon the fifth somite, as in the

allied genera.* The uropods are very nearly or quite symmetrical, the rami

of the right appendage being very nearly or quite as large as that of the left.

The telson is bilobed at the extremity.

As might be expected, the unsymmetrical development of the external sexual

appendages of the males of the two species here described corresponds to a like

unsymmetrical development of the internal sexual organs, and the following

incomplete observations, made on ordinary alcoholic specimens in which the

abdominal viscera are not sufficiently well preserved for a full anatomi
histological investigation, appear of sufficient importance to notice here, espe-

cially as nothing appears to be known of the internal structure of either species

of Spiropagurus.

The right testis and vas deferens are much larger than the left The lower

part of the right vas deferens, in all the adults examined, is much more dilated

than the left, and is idled (as is also the external part of the duct) with very

large Bpermatophores of peculiar form. The left vas deferens is .-lender, much
as in Eupagurus bemhardus, terminates in a small opening in the left coxa of

the last thoracic somite, as in ordinary Paguroids, and contains Bpermatophores

somewhat similar in form and sue to tlu.se of Eupagurus bsmhardus. In alco-

* In many of the best preserved and most perfect females of <'. socialis examined

I can find no trace whatever of this appendage of the fifth somite, while in others it

is very easily seen.



16 BULLETIN OF THE

holic specimens of C. socialis the spermatophores from the left vas deferens are

approximately 0.16 mm. long and 0.035 mm. broad, with a slender neck about

a third of the entire length, and a very thin and delicate lamella for a base.

The spermatophores from the right vas deferens are over 2 mm. in total length
;

the body itself is oval, approximately 0.40 mm. long and a third as broad ; at

one end it terminates in a very long and slender process, two or three times as

long as the body ; at the other end there is a similar but slightly stouter

process, a little longer than the body, and expanding at its tip into a broad and

very delicate lamella, approximately 0.35 mm. long by 0.20 mm. broad.

Catapagurus socialis.

Hemipagurus socialis Smith, Proc. National Mus., Washington, III. p. 423, 1S81.

Male.— The part of the carapax in front of the cervical suture is about a

fifth broader than long, with the sides nearly parallel ; the front margin sinu-

ous, curving slightly forward in the middle and each side between the eye-stalks

and the peduncles of the antenna;, the middle lobe thus formed being scarcely

more prominent than the lateral lobes, each of which is armed with a minute

spine, projecting forward just inside of the 'peduncle of the antenna ; between

these spines the edge of the front is upturned in a sharp marginal carina, which

terminates each side in the spines themselves. The dorsal surface of this part

of the carapax is convex in both directions, the protogastric lobes are protuber-

ant and well marked, and nearly the whole surface is roughened and more or

less tuberculose, with transverse scabrous elevations, which give rise to numer-

ous hairs. The branchial regions are slightly swollen, so that the breadth of

the carapax posteriorly is greater than in front. All the portions back of the

cervical suture are smooth and membranaceous.

The eye-stalks are about half as long as the carapax in front of the cervical

suture, flattened and expanded distally, where they are about three fourths

as broad as long. The eye itself is black, and the cornea extends round either

side so as to be crescent-shaped as seen from above. The ophthalmic scales

are less than half as long as the eye-stalks, narrow, triangular, and acute.

The first and second segments of the peduncle of the antennula are suberpial

in length, and the ultimate segment nearly once and a half as long as the penul-

timate, and almost as long as the eye-stalks. The BUperior or major flagel-

lum is nearly as long as the ultimate Begment of the peduncle ; the thick,

ciliated basal portion consists of about fourteen segments, and the Blender

terminal portion, which is nearly once and a half as long as the basal, of about

five very Blender and subequal segments. The minor flagellum is about two

thirds ns long as the major, and composed of about eight segments. The

peduncle of the antenna reaches by tin: eye nearly the length of the la-'

ment, which is about as long as the greatest diameter of the eye. The acicle

i- slender, acute, and slightly longer than the lasl segment of the peduncle.

Tiie flagellum reaches beyond the tips of the ambulatory legs.
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The chelipeds are slender and very nearly equal in length, but the right is

very much stouter than the left. In the right cheliped the merus and carpus

are subequal in length, together nearly twice as long as the carapax, and both

are rough and obscurely spinous, the spines being most conspicuous on the

edges of the upper surface of the carpus, which is fully three times as long as

broad, flattened above, and angular, but not distinctly carinated along either

side. The chela is not far from twice as long as the carpus, nearly three times

as long as broad, compressed vertically, evenly rounded, smooth and nearly

naked above, but clothed with long, soft hair beneath ; the digits are longi-

tudinal, not gaping, and the dactylus is about two thirds as long as the basal

portion of the propodus, and its prehensile edge is armed with a broad tooth

near the middle. In the left cheliped the merus and carpus are similar to

those of the right, but much more slender and a little longer ; the carpus is

about six times as long as broad, and the edges of the upper surface are rather

more sharply angular than in the right ; the chela is shorter than the right, but

very slender, smooth, and nearly naked ; the digits are similar, longitudinal,

slightly longer than the basal portion of the chela, compressed, slightly curvi I

downward toward the tips, but the prehensile edges straight and very minutely

serrate.

The ambulatory legs are very nearly equal in length, and slightly overreach

the chelipeds ; the merus is about as long as the left chela, and roughened with

small spines on the upper and under edges ; the propodus is shorter than the

merus, compressed, smooth, and ciliated along the edges ; the dactylus is a

little longer in the second than in the first pair, but in both shorter than the

propodus, very strongly compressed, very slightly twisted, about ten times as

long as broad, and thickly ciliated along both edges, except for a short distance

along the lower edge near the tip.

The female is smaller than the male, and has proportionally shorter am-

bulatory legs, and chelipeds very much shorter and much more alike. The

right chela is only about a third longer than the carpus, little more than a

third as broad as long, and the digits are slender and nearly as long as the

basal portion. The left cheliped is proportionally stouter than in the male,

and thus approximates to the right ; the chela itself is scarcely more than a

third longer than the carpus. The ambulatory legs overreach the chelipeds

by nearly or quite the full length of the dactyli, but all the segments have very

nearly the same relative proportions as in the male.

The eggs are few in number and very huge, being about a millimeter in

diameter in alcoholic specimens.

In young males the chelipeds and ambulatory legs are similar to those of the

female.

Two specimens from Station 314 give the following measurements :
—

Sex $ ?

Length from fronl of carapax to tip of abdomen . 18.0 mm. 16.0 mm.
« .it' eye-talks 2.8 I.fi

VOL. X. — NO. 1. 2
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Catapagurus gracilis.

Hemipagurus gracilis Smith, Proc. National Mus., Washington, III. p. 42C, 1881.

This is a smaller and more slender species than the last, and is readily dis-

tinguished from it by the smooth carapax, the longer and more slender eye-

stalks, the long and acicular ophthalmic scales, and by the narrow dactyl] of

the ambulatory legs being longer than the corresponding propodi.

Male. — The carapax in front of the cervical suture is flat, smooth, nearly

naked, and scarcely at all areolated. The anterior margin is rather more

strongly sinuous than in C. socialis, and the lateral lobes are slightly angular

and each is tipped with a minute spine, as in that species, but the marginal

carina between these spines is much less distinct.

The eye-stalks are more than half as long as the carapax in front of the

cervical suture, flattened and expanded distally, but only about half as broad

as long. The eyes themselves are as in C. socialis. The ophthalmic scales are

more than half as long as the eye-stalks, and are acicular and regularly acute.

The ultimate segment of the peduncle of the antennula is as long as the eye-

stalk and nearly twice as long as the penultimate segment. The major flagel-

lum is as long as the ultimate segment of the peduncle, the basal portion of

about eight segments, the terminal portion three times as long and of about

five subequal and very slender segments. The minor flagellum is about half

as long as the major, and composed of about six segments. The antenna? are

very much as in C. socialis.

The chelipeds are nearly equal in length and similar to those of C. s<»

but in the right cheliped the inner edge of the upper surface of the carpus is

angular, and armed with a regular series of twelve to eighteen small spines,

while the outer edge is rounded and unarmed ; and the prehensile edge of the

dactylus is armed with two irregular and indistinct teeth, corresponding with

two irregular emarginations in the edge of the digital portion of the propodus.

In the left cheliped the outer edge of the upper surface of the carpus is slightly

rounded and scarcely at all spinulous, while the inner edge is armed as in the

right cheliped. The left chela differs from that of C. socialis, in having the

digital portion of the propodus considerably stouter than the dactylus, particu-

larly toward the base.

The ambulatory legs are proportionally as long as in C. socialis, but more
slender

;
in both pairs the dactylus is longer than the propodus, curved slightly

near the tip, about sixteen times as long as broad, sparsely ciliated along the

upper edge, and very slightly Betigerona along the lower.

The female differs from the male as in 0. socialis, but to a very much leas

extent, the chelipeds and ambulatory legs being only a little shorter than in

the male, and the right cheliped only a little less stout and a little more like

the left than in the male.

The eggs are few and nearly as large as in 0. socialis.

The carcinoecia are similar to those of the last species.
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Station. N. Lat. W. Long. Fathoms. Specimens.

344 40° 1' 0" 70° 56' 0" 129 1

345 40° 10' 15" 71° 4' 30" 71 3

Also taken by the U. S. Fish Commission, in 51 to 155 fathoms, off Martha's

Vineyard, in 1880 and 1881.

Two specimens from Fish Commission Station 874, 85 fathoms, give the

following measurements :
—

Sex $ 9
Length, from front of carapax to tip of abdomen . 12.0 mm. 1 1.2 mm.
Length of eye-stalk 1.6 1.5

Greatest diameter of eye 1.1 0.9

Length of right chehped 15.2 11.2

" chela 6.0 4.4

Breadth of chela 2.4 1.8

Length of left cheliped 13.6 10.0

" chela 5.0 3.6

Breadth of chela 1.1 1.0

Length of first ambulatory leg, right side . . . 16.1 12.8

PAEAPAGUEID^!.

The genus Parapagurus differs so Avidely from all other Paguridea in pos-

sessing trichobranchise instead of phyllobranchia?, that it ought, undoubtedly,

to be separated as a distinct family on this character alone.

Parapagurus pilosimanus Smith*

Trans. Conn. Acad., V. p. 51, 1S79 ; Proc. National Mus., Washington, III. p. 42$,

1881.

Tlate II. Figs. 4 - 4'.

Station.
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947, 312 fathoms, three hundred and ninety-three specimens, nearly all adults

and many of them very large, were taken at one haul of the trawl.

The carcincecia of all the specimens seen are formed by colonies of Epizoan-

thus payuriphilus Verrill, which at first invest spiral shells which are finally

absorbed by the basal ccenenchyma of the growing polyps.

GALATHEID^J.

Galacantha rostrata A. M.-Edwaeds.

Bull. Mus. Comp. Zool., VIII. p. 52, 1880.

Plate IX. Figs. 2, 2".

Station 340, N. Lat. 39° 25' 30", W. Long. 70° 58' 40", 1394 fathoms ; and

Station 341, N. Lat. 39° 38' 20", W. Long. 70° 56', 1241 fathoms ; two males,

which give the following measurements :
—

Station

Sex

Length from tip of rostrum to tip of telson

" of carapax to bases of rostral spines

Greatest breadth excluding spines
" " including "

Length of rostrum above its lateral spines

" gastric spine ....
Greatest breadth of abdomen, third somite

" diameter of eye

Length of cheliped

" chela .....
" dactylus

" first ambulatory leg

" posterior leg ....

341
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Length from tip of rostrum to tip of telson 16.0mm.
" ofcarapax . 10.4

Greatest breadth of carapax 5.2

Diameter of eye 0.8

Length of cheliped 15.0

•• chela 5.9

I have compared this specimen with the original specimens from the Gulf of

St. Lawrence described by Whiteaves, and find no differences of any impor-

tance whatever. The species is perhaps identical with some one of the ten

species of Galathodes described by Milne-Edwards, but with which, if with

any, it seems impossible to determine from the descriptions alone.

Munida, sp. indet.

Munich, Caribcza? Smith, Proc. National Mus., "Washington, III. p. 428, 18S1.

Plate X. Fig. 1.

Station.
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MACRURA.

ERYONTID^E.

Pentacheles sculptus.

Plates III. and IV.

Pohjchchs sculptus Smith, Ann. Mag. Nat. Hist., London, 5th ser.,V. p. 269, April,

1880 ; Proe. National Mus., Washington, II., 1879, p. 345, PL VII., 18S0.

Pentacheles spinosus A. M.-EDWABDS, Bull. Mus. Comp. Zool., VIII. p. 66, De-

cember, 1880.

Station.
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rectecl forward, and on the posterior lobe with three more. The lateral margin,

behind the cervical suture, is armed with six to eight similar teeth, which

become successively more remote posteriorly. There is a slight median carina

extending the whole length of the carapax, and armed, behind the two rostral

spines, tirst with a single small spine directed forward, then with two side by-

side and very close together, then with one, then with two on the posterior

edge of the cervical suture, then with two more, and finally with two some-

what larger and more widely separated spines projecting forward from the

anterior edge of the broad and prominently raised posterior margin. In front

of the cervical suture there is an irregular longitudinal dorso-lateral line of five

minute spines each side, and back of these a single spine each side on the pos-

terior edge of the cervical suture. Extending from the posterior margin nearly

to the cerv'cal suture, there is a sharp sublateral carina parallel to the lateral

margin, about a third of the way from it to the median carina, and armed with

five or six small spines.

The ventral regions of the carapax (PL IY. fig. 1) are inflected each side at

a very acute angle with the dorsal surface, and, the sternum being narrow, the

ventral regions are very broad. The ventral region each side is divided longi-

tudinally into three approximately equal parts by two prominent carina; ; the

outer carina (marking the pleurotergal suture ?) extends from the anterior

margin at the base of the antenna, in a slightly sinuous line, toward the postero-

1 teral margin of the carapax; the anterior half is very prominent, and armed

with small spines directed outward, while the posterior half is much less con-

spicuous, unarmed, and disappears entirely before reaching the posterior angle

of the carapax. The inner carina extends along the branchial region from near

the base of the first leg quite to the postero-lateral anyle of the carapax ; the

extreme anterior portion is not prominent, but from opposite the third leg

posteriorly it is very prominent, acute, and armed with ten to fifteen sharp

spines. The outer of the three longitudinal regions thus marked out is divided

transversely by the cervical suture, and the anterior portion (subhepatic region)

is divided transversely into an anterior and a posterior lobe by a groove nearly

or quite as conspicuous as the cervicaL In the frontal margin of this anterior

lobe, and near its inner side, there is a deep sinus corresponding to the orbital

sinus of the dorsal surface, but not quite as wide, and open nearly to the dorsal

surface, except where it is crossed by a protuberance from the ventral portion

of the ophthalmic lobe.

On the upper surface of the carapax, the orbital sinus, each side, is com-

[y filled by the dorsal part of the ophthalmic lobe, of which the anterior

margin is slightly concave in outline and continuous with the anterior margin

of the carapax, but has a small tubercle near the middle. The dorsal surface

of the lobe is smooth, caleareoua, and opaque, and on a level with the adjacent

surface of the carapax except posteriorly, where a small oval area of the ex*

tremity of the lobe is exposed by a depression in the carapax. This oval area

Lb thin, semitranslucent, and not calcareous, and has ev< ry appearance of being

a true corneal area, although I am unable to detect any evidence of facets. The
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carapax along the margins of the sinus is in close contact with the ophthalmic

lobe. From the lower portion of each ophthalmic lobe there is an elongated

cylindrical and somewhat conical, but obtuse and pointed protuberance, of

which the base rests in a transverse groove in the base of the antenna, while the

terminal portion extends well across the open ventral side of the orbital sinus.

Upon the obtuse extremity of this protuberance there is a nearly circular area

similar to the cornea-like area at the posterior extremity of the dorsal part of

the lobe.

The peduncles of the antennulse are very stout, being stouter even than the

peduncles of the antennae. The basal portion of the proximal segment is longer

than the two distal segments, is armed on the distal portion of the outer margin

with two spiniform teeth, and the inner side is broadly expanded and pro]

into an acute scalelike appendage upturned and densely ciliated along the

inner margin, and extending considerably beyond the distal segment and

nearly as far as the tip of the antennal scale. The second and third segments

are subcylindrical, and, as seen from above, are each about as broad as long, the

second being somewhat larger than the third. The inner or major flagellum

is about as long as the carapax. The minor flagellum is about as long a? the

peduncle of the antenna, about half as thick as the base of the major flagellum,

of nearly uniform thickness for three fourths its length, then tapers rapidly to a

very slender tip, and is thickly ciliated along the inner margin distally.

The first three segments of the peduncle of the antenna are very short, the

three together being scarcely longer than the fifth segment. The first segment

is loosely articulated with the sternum of the antennal segment, so as to be

freely movable upon it ; it is very short upon the outside, but expands some-

what on the inner side, which terminates distally in a thin tubular process

arising from the oral side of the segment and directed upward to a level with

the dorsal side, so that, in the ordinary position of the appendages, its orifice is

closed by contact with the first segment of the peduncle of the antennula.

This tubular process readily admits a large bristle, which can be poshed

through it round into the cavity of the segment itself. It undoubtedly con-

tains the canal of the green gland. The second segment is small, closely united

with the third, and bears upon its outer side a slender scale, which reaches

nearly to the tip of the peduncle, is about five times as long as broad, and

thickly ciliated along both edges. The third segment, as seen from below, i-

almost wholly internal to the second, and is armed on the distal part of the

inner margin with a small spiniform tubercle. The fourth and tilth segments

are subcylindrical, the fourth is slightly longer than the fifth, and both are

ciliated each side. The flagellum is about as thick at base and nearly a- long

as the major flagellum of the antennula.

The buccal opening is nearly square. The branehiosfc i
1 forward

quite over the sternum of the entennary somite, and their anterior extremities

are applied to the basal segments of the antenna', which, however, are freely

movable upon the antennary somite. The epistome is short, not extending at

all in front of the bases of the antenmv, is nearly on a level with the dorsal
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wall of the efferent passages from the branchial chambers and on a plane above

the bases of the antennae, so that the efferent passages terminate in the space

between the upturned edges of the squamiform processes of the inner sides of

the basal segments of the antennulae and just beneath the short two-spined

rostrum. In the middle of the slightly raised and regularly arcuate posterior

edge of the epistome there is a slight elevation with a tuft of hairs. The

anterior part of the endostome is on a plane somewhat above the plane of the

epistome, but the space below is rilled by the soft and fleshy labrum which

projects considerably below the raised posterior edge of the epistome.

The mandibles (PI. IV. fig. 2) are wholly without molar areas and with

crowns expanded into very broad and thin lamellae serrated along the cut-

ting edges with about fourteen acutely triangular teeth, of which one at the

anterior angle and one in the middle are much larger and more prominent than

the others. The palpus (fig. 2a
) is short, but composed of three segments, of

which the proximal is very small ; the second is fully as long as the terminal,

and expanded distally, and the terminal about three and a half times as long

as broad, and densely setose along the anterior edge and ventral side.

The lobes of the metastome (fig. 2) are very narrow and widely separated.

The two lobes of the first maxilla (fig. 3) are very much as described and

figured by Willemoes-Suhn in WiU&moesia teptodactyla, the two lobes being very

slender and strongly incurved, and the anterior the larger and with a slight

elevation covered with a dense tuft of hairs on the outside near the base.

The second maxilla (fig. 4) has two small and slender protognathal lobes,

of which the anterior is very much the larger. The scaphognath is very large,

and with the posterior portion very broad and evenly rounded in outline pos-

teriorly, while the anterior portion is much narrower, and reaches forward

nearly to the base of the antenna. The endognath is apparently represented

by a short and truncate lobe at the base of the anterior lobe of the protognath.

The first maxillipeds (PI. IV. figs. 5, 5», 5b
) are greatly elongated and

peculiarly modified. The exopodal lamella (/, fig. 5*) is long and very broad,

projects farther back into the branchial passage than the scaphognath, and

terminates anteriorly in a small triangular lobe (<j) ; while the exopod reaches

forward considerably in front of the epistome, where its terminal lobes are

somewhat upturned and help to enclose the efferent branchial passage. The

proximal lobe of the protopod («, figs. 5, 5*) is triangular and densely set£>

gerous along the edges, while the distal lobe («') is elongated, and hears the

endopod and the peculiarly modified exopod, which lie together, and at nearly

a right angle with the protopod. Tin- endopod (h, figs. 5, 5b
) is slender,

somewhat triquetral, reaches nearly to the bases <<( the terminal lobes of the

exopod, is densely hairy along the edges, is divided near the middle by an im-

perfed articulation, and lies above and close along the inner edge of the exopod,

The exopod (<•, figs. 5, 6*) is lamellar, very broad, concave dorsally, divided by

severa] sutures, a- shown in the figure, curved inward almost to the mesial

line, and encloses the broad efferent passage ventrally and anteriorly. The

terminal portion of the exopod is divided into two Lobes (' ;
. • figs, ">. 5b

), which
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are stiff and more calcareous than the rest of the appendage. The outer and

anterior of these lobes (d) is the larger, and is alone exposed as seen from below

in the natural position of the appendages, while the inner (e) is somewhat

triangular, with a narrow base of attachment, and is curved round above the

other lobe, and serves to prolong the dorsal wall of the efferent passage, or,

perhaps, as a valve for closing its orifice.

The second maxillipeds (fig. 6) are apparently wholly without exopodal

or epipodal branches, and are so short that they reach but little beyond the

ischia of the third pair. The ischium and merus are very short, together little

more than half as long as the carpus, and both are setigerous along the inner

edge, while the ischium has in addition a series of dentiform tubercles. The

carpus is about two thirds of the whole length, nearly twice as long as broad,

compressed vertically, and much broader in the middle than at either end, and

setigerous, but not dentate or tuberculous along the inner edge. The propodus

is less than half as long and less than half as wide as the carpus, while the

dactylus is still smaller, tapered distally, and terminated in a slender curved

and spiniform tip, and both propodus and dactylus are thickly armed with setae

and small spines.

The external maxillipeds (fig. 7) are long and slender, reach, when extended,

nearly to the bases of the peduncles of the antennula3, and are well clothed

with hairs and setse, but unarmed either with teeth or spines. There is a very

small and rudimentary appendage («), apparently representing the epipod,

upon the outer side of the protopod. The ischium is a little longer than the

merus and carpus combined, and a very little stouter than the merus. The

merus is about two thirds as long as the ischium, while the three distal

ments are subecpial in length and together a little longer than the merus, the

carpus and propodus tapering slightly distally, while the dactylus is slightly

curved and tapers regularly to an acute tip.

The great chelipeds are smooth and naked throughout, except the prehensile

edges of the digits of the chelae, and differ somewhat in size in different indi-

viduals, varying in length from about two and a half to nearly three times the

length of the carapax, but the differences are apparently entirely independent of

sex. The coxa is very stout and broad, far stouter than any of the succeeding

segments, and much broader than the coxa? of the other legs. The basis is

completely anchylosed with the ischium, which is expanded distally bat at the

same time strongly compressed vertically, strongly curved upward so as to fit

the side of the carapax when turned out at right angles to it, and reaches, in

this position, a little above the edge of the carapax, or, when turned forward,

to the base or beyond the middle of the antenna! scales. The merus is two

thirds to four fifths as long as the carapax, compressed like the merus. but con-

siderably expanded proximally, contracted in the middle and distally to mar
the tip where it is again expanded and thickened at the articulation with the

carpus ; the posterior edge is armed with an acute spine at the distal extremity,

and with either one or two similar ones on the proximal half, while the an-

terior edge, except near the base, is armed with a scattered series of minute
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spines. The carpus is more than half as long as the merus, compressed and

very slender to near the distal end where it is expanded and thickened for the

articulation of the chela and armed above with a single acute spine and below

with one or two small teeth, and along the whole length of the dorsal edge

there is a distinct but narrow sulcus. The chela (PL IV. fig. 8) is about as

long as the merus, and the digits themselves considerably longer than the

basal portion, which is about as broad as but much thicker than the proximal

part of the merus, though still strongly compressed ; the dorsal edge is evenly

rounded, and projects in a small tooth and an acute spine above the articu-

lation of the dactylus ; the inferior edge projects slightly proximally and then

retreats at the base of the propodal digit, and except near the proximal end is

occupied with a shallow sulcus, the edges of which are armed with several

minute spines directed distally. Both digits are compressed, very slender,

and regularly tapered to acute and very strongly curved extremities ; the dorsal

edge of the dactylus is flattened, but scarcely sulcated, and the inferior edge of

the propodal digit is flattened and slightly sulcated near the base, but rounded

distally ; the prehensile edges of both digits are armed throughout with a close-

set series of very short and very stiff setse.

The legs of the second pair are slender, densely ciliated along the edges, and

reach to the tips of the peduncles of the antennae. The basis is anchylosed with

the rather short ischium. The merus is considerably longer than the ischio-

basis and reaches to the edge of the carapax. The carpus is a little shorter

than the merus. The basal part of the chela (fig. 9) is a very little longer

than the carpus, and is flattened and somewhat expanded distally, where it is

a third as broad as long ; the propodal digit is very slender, nearly as long as

the basal portion of the chela, nearly straight to the slender, acute, and chiti-

nous tip, which is strongly curved, and the prehensile edge is thin and armed as

in the first pair. The dactylus is almost exactly of the same form as the pro-

podal digit, and its prehensile edge is aimed in the same way, but the cilia

upon the outer edge are much longer than on the corresponding part of the

propodus.

The third and fourth pairs of legs are successively a very little shorter than

the second, and have very nearly the same form. From the coxal to the meral

segment they are very nearly as stout as in the second pair, but the three distal

Si gments are much more slender. The basal part of the chela (fig. 10) is sub-

cylindrical and only very slightly expanded and flattened distally, while the

propodal digit and the dactylus are nearly equal in length, very Blender and

weak, straight throughout, without incurved or chitinous tips, and densely

ciliated along the prehensile edges.

The fifth pair of lege (figa. 11 and 12) are considerably shorter and more

slender than the fourth, and all the segments except the propodus and dactylus

have very nearly the same relative proportions a* in that pair. The basal por-

tion of the propodnt is alike in the two sexes, a little longer than the carpus,

subcylindiical and slightly tapered di.-tally. The digits differ in the -

In the male (fig. 11) the propodal digit is about as long as the proximal
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thickness of the propodus, or a little longer, slender, and tapers to a rounded

tip, while the dactylus is nearly or fully twice as long, considerably stouter,

straight, and nearly cylindrical. In the female (fig. 12) the propodal digit

is scarcely as long as in the male, is more slender, and tapers to an acute

and incurved tip, which is somewhat flattened and excavated on the anterior

and inner side, leaving an edge on the posterior side ; the dactylus readies

very nearly to the tip of the propodal digit, and is like it in form, but a little

more sharply incurved at tip.

The branchiae resemble the branchiae of the Astacidte, being slender, very

soft, and composed of slender filaments, which are not closely crowded together.

There are no branchia? connected with the first and second maxillipeds, but

above the base of the third maxilliped and between the lamellar epipod of

the first maxilliped and the coxa of the first leg there is a slight lamellar ele-

vation bearing a few filaments which are apparently branchial and may repre-

sent a very rudimentary epipodal branchia. The legs of the first four pairs

bear each a well-developed podobranchia and a small epipodal plate, lying

just at the edge of the carapax but not projecting into the branchial chamber,

and above the bases of each of these legs there are two arthrobranchia? and one

pleurobranchia. There is also a pleurobranchia above the base of the fifth leg,

so that there are in all sixteen well-developed branchiae, — four podobranchia?,

eight arthrobranchiae, and four pleurobranchiaa each side, as indicated in the

following formula :
—

Somites.

Epipods,

Podobranchiae,
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has a central circular depressed area ; the succeeding pleura decrease regularly

in size posteriorly, scarcely overlap when the abdomen is extended, are convex

in outline posteriorly but straight or slightly concave anteriorly, and the third,

fourth, and fifth are ornamented with a median curved carina extending two

thirds of the length, but not well marked upon the fifth.

The telson is pretty regularly triangular, about twice as long as broad, is

convex and slightly grooved longitudinally above, and terminates in an acutely

rounded tip unarmed with spines. The lamellae of the uropods scarcely reach

the tip of the telson : the outer is nearly as broad as long, regularly rounded

in outline except for a short distance on the outer edge near the tip, where the

margin is more or less conspicuously truncated, but varying considerably in

different individuals, and stiffened by two slightly diverging ribs in addition

to the thickening of the outer margin ; the inner lamella is stiffened by a single

median rib, is nearly twice as long as broad, the lateral margins are approxi-

mately straight and parallel, and the tip is regularly rounded in outline.

In the male the first pair of abdominal appendages (PI. IV. fig. 14) are much
longer than the protopods of the second pair, reach slightly beyond the bases

of the fourth thoracic legs, and have an imperfect articulation at about a third

of the way from the base to the tip ; the basal portion is somewhat triquetral,

while the terminal expands into a smooth, naked, and thin lanceolate lamella

slightly concave posteriorly. The second pair reach slightly farther forward

than the first, and the protopod and lamellae are about equal in length. The

lamellae are narrow, lanceolate, and thickly ciliated along the edges ; the inner

is about as long as the outer, and bears the two styliform processes usually

characteristic of males in the Macrura. These styliform processes are a little

less than a third as long as the lamella itself, and arise together at about a third

of the way from the base to the tip of the lamella ; the inner, like that upon

the three succeeding pairs of appendages, arises from the slightly thickened

inner edge of the lamella, is ridged, of nearly equal width to the rounded tip,

and nearly naked except a line of cilia along the posterior margin. The outer

process arises just in front of the inner, and its base is at a right angle to that

of the outer ; it is more slender than the outer, tapers distally, and is ciliated

on both edges and on the anterior surface. The three succeeding pairs of

appendages are similar to the second pair, but the fourth and tilth pain are

successively a little shorter, and, as usual among Macrura, they all want the

outer of the two styliform processes of the inner margin of the inner lamella.

In the female the first pair of abdominal appendages (PI. [V. fig. 18) are

about as long as in the male ; the basal portion, or protopod, is scarcely inure

than half as long as the terminal lamella, is narrow, compressed, turned inward

toward the mesial line, ami clothed thickly along the outer and the distal pari

of the inner edge with l<mg ovigenous hairs ; the terminal lamella is multi-

articulate, like the lamella? of succeeding appendages, but a little narrower than

they, and is clothed with Dumerous ovigerous hairs. The fmr succeeding

pain of appendages are very nearly like the three la-t pailS in the male, but the

styliform process of the inner lamella U a little larger and more compressed.
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The only specimen carrying eggs is the one above referred to as taken off

the mouth of Chesapeake Bay. In this specimen the eggs are in an early stage

of development, are nearly spherical and .65 to .70 mm. in diameter, and are

carried in a mass behind the first pair of abdominal appendages, and between

the appendages of the second and third pairs, the mass being principally sup-

ported by the first pair, very slightly by the third, and not at all by the fourth

and fifth.

Five specimens give the following measurements in millimeters :

—
Station
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CRANGONIDjE.

Ceraphilus Agassizii, sp. nov.

Plate VII. Figs. 4-5S

The carapax is short and broad, and in the female rounded and swollen above

and somewhat convex longitudinally. The rostrum (b, in figs. 4* and 5) is hid-

den from above by the anterior spine (a) of the dorsal carina, and is slender,

spiniform, and scarcely if at all more prominent than the slender spine forming

the outer angle of the orbit each side, and very much less prominent than the

slender and acute antero-lateral angles (d), which are slightly divergent and

reach a little by the bases of the antennal scales in the female, while they are

much more divergent and much longer in the male, so that the distance be-

tween their tips is considerably greater than the greatest breadth of the middle

portion of the carapax. A narrow dorsal carina extends the whole length of

the carapax, and is armed with two laterally compressed and spiniform teeth

directed forward, and of which the anterior is much the larger, projects im-

mediately above the rostrum, and reaches considerably beyond its tip, while the

posterior one is smaller and arises just in front of the cardiac region. There is

occasionally a very minute additional tooth in the dorsal carina about midway

between these two. On the gastric region either side of the dorsal carina there

is a large spine directed forward ; below this is a stout hepatic spine from the

upper side of which a prominent carinal ridge extends to near the posterior

border, while from its lower edge a similar ridge extends downward and back-

ward a short distance to the branchial region, where it meets a much less dis-

tinct carina extending from the antero-lateral angle nearly to the posterior

border. There is also a well-marked carina extending backward from the

orbital spine (c, figs. 4% 5, 5*) along either side of the gastric region and f< >1-

lowing a distinct suture terminating anteriorly just outside the orbital spine.

The lateral margin of the carapax is strongly incurved, and projects inward in a

prominent rounded lobe below the base of the first thoracic leg. All the spines

of the carapax are proportionally longer in the male than in the female.

The eyes are small and black, and scarcely reach beyond the tip of the

rostrum.

The first segment of the peduncle of theantennula is more than twice ns long

as the second, and the lateral process from its base u very long, and reaches as far

forward as the segment it-elf, which is armed with a tuberculiform promu

at the outer edge of the distal extremity and with a much smaller one on the

inner edge ; the second segment is short and lias the outer distal angle con-

siderably produced ; the ultimate Begment is much broader than longi The

flagella are Bubequal in length and in the female about as long as the peduncle,

but in the male about twice as long as the peduncle and the outer longer and

very much BtOUtei than the inner or than the outer flagellum of the female.
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The antennal scale is about as long as the sixth segment of the abdomen and

about twice and a half as long as broad, and the ultimate segment of the pe-

duncle reaches very nearly to the tip of the scale.

The external maxillipeds are much more slender than in C. boreas and reach

by the tips of the antennal scales about half the length of the ultimate segment,

which is no broader than the penultimate but fully twice as long and about six

times as long as broad ; the antepenultimate segment is longer than the ultimate.

The thoracic legs are nearly as in 0. boreas, but are all rather more slender

and less hairy. In the first pair the carpal spines are smaller and the chelae-

are nearly naked and less swollen than in C. boreas. The second pair are

nearly as long as the first : the carpus and merus are subequal in length, and

each is a little longer than the ischium ; the chela is very slender, about half

as long as the carpus, with the digits scarcely a third as long as the basal por-

tion of the chela. The third pair are about as long as the second, the carpus a

little longer than the merus, the propodus two thirds as long as the carpus, and

the very slender dactylus but little less than half as long as the propodus. The

fourth pair do not quite reach the tips of the third, and the fifth reach slightly

by the carpi of the fourth.

The abdomen is broad, slightly depressed and rounded above anteriorly, and

tapers rapidly to the sixth somite, which is only a little longer than the fifth.

The five anterior somites are armed with a median dorsal carina which is con-

spicuous and flattened above on the fourth and fifth. The epimeron of the first

somite is broadly expanded anteriorly and projects in an obtuse tooth below
;

the second is broad and evenly rounded in front and behind, and has a slight

tooth below, but the inferior edges of the remaining epimera are straight and

unarmed. The sixth somite, excluding spines, is about a fourth longer than

the fifth, is armed above with four prominent and approximately equidistant

carina?, and the posterior edge projects in a large tooth either side of the base

of the telson and in an acute angle at the lateral margin. The carina? and the

teeth on the edges of the epimera are more prominent in the male than in the

female.

The lamellae of the uropods are much shorter than the telson : the outer are

from a little more than twice to about three times as long as broad
; the inner

are about as long as the outer, and three to four times as lung aa broad.

The telson is about once and two thirds as lung as the sixili somite of the

abdomen, flattened and broadly channelled above, tapers regularly to an acute

point unarmed with spines but furnished with two pairs of plumose Betes aris-

ing from the under side, and the margins are ciliated beneath.

In the male there is a very Long median spine on the sternum of each of the

four anterior somites of yie abdomen, but no similar spines in the female.

The surface of the carapax and abdomen is sparsely clothed with minute pu-

bescence, which is very easily removed with the coating of soft mud with which

all the specimens are covered.

The number and arrangement of the branchiss La the same m in C. I

and as indicated by the following formula :
—

VOL. X. — NO. 1. 3
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Somites. VII. VIII. IX. X. XI. XII



Station.
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armed with only two very long, slender, and plumose setae, which arise near

together from the under side.

It appears to be a much smaller species than either Norvegicus or spinosus,

the largest males being scarcely 25 mm. in length ami the largest females about

36 mm.
This species was taken in great abundance, in 51 to 155 fathoms, off Block

Island, in 1880 and 1881, by the U. S. Fish Commission. The specimen figured

is from the Fish Commission collection, Station 873, 100 fathoms.

Pontophilus gracilis, sp. nov.

Plate TIL Figs. 2 - 3\

This species is very much more slender and has much larger eyes than any

other species of tbe genus known to me. It is represented in the collection by a

single specimen, which is possibly immature, but, judging from the structure

of the appendages of the first and second somites of the abdomen, is a female.

The carapax is nearly twice as long, along the dorsal line, as broad, slightly

carinated, and so thin that the branchiae are readily seen through it. The

rostrum is about two sevenths as long as the rest of the carapax along the dorsal

line, very slender, and the lateral teeth scarcely a third of the way from the

base to the tip. The dorsal carina is not distinct except where it rises into two

acute teeth directed forward, one on the gastric region and one on the anterior

part of the cardiac. There is a slight lateral carina in the middle portion of

the carapax, terminating anteriorly in a spine like those in the dorsal carina.

A little farther down upon the carapax and a little in front of the anterior

spine of the dorsal carina there is a small hepatic spine, making in all six

spines exclusive of those of the anterior margin. The orbit is very broad and

its outer border extends far forward and terminates in a slender spine, while

the similarly slender spine of the antero-lateral angle extends still farther for-

ward nearly or quite to a line with the tip of the rostrum.

The eyes are very large and reach to about the tip of the rostrum ; the cornea

is oblique, somewhat compressed vertically, and its greatest breadth considerably

more than the breadth of the antennal scale. The peduncle of the antennula

scarcely reaches the middle of the antennal scale, and the lateral process from

the base of the first segment reaches to the distal extremity of the segment

its. If ; the outer BagallnTn is slender and reaches to the tip of the antennal

seal.' ; the inner is about a third Longer, but scarcely stouter, than the outer.

The antennal seale is about three fourths as long as the carapax exclusive of

the rostrum, about four times as long as broad, only very slightly narrowed

distallv. and tin- tip evenly rounded, The distal segment of the peduncle is a

little more than half as long as tie' -air. and the fiagellum La slender and

about twice as long as the carapax exclusive of the rostrum.

The first and second niaxillipeds are nearly as in /'. NotVtgieUM, Tl

ternaJ maxillipeds reach by the tips of the antennal scales by fully half the
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length of the distal segment, which is a little longer than the penultimate, but

only a little more than two thirds as long as the antepenultimate, while the

two distal segments together are about as long as the antenna! scale.

The anterior thoracic legs are very slender, reach a little beyond the tips of

the antennal scales, and the chela itself is smooth, naked, strongly compressed

distally, a little shorter than the antennal scale, about as long as the diameter

of the carapax, and, excluding the very prominent distal spine of the inner

margin, about a fourth as wide as long. The second legs are very small, as

in the other species of the genus, slender, and scarcely reach the middle of

the meri of the anterior pair. The third are very slender, about twice as

long as the carapax, reach by the tips of the antennal scales the full length of

the propodi and dactyli, which taken together are very nearly as long as the

carpi, the dactyli being very slender and acute and about half as long as the

propodi. The fourth and fifth legs are about as long as the first pair, and

sparsely clothed with long hairs except upon the dactyli, which are strongly

compressed vertically, about two thirds as long, and toward the base as broad,

as the propodi.

The abdomen to the tip of the telson is about three times as long as, and

slightly narrower than, the carapax. The sixth somite is more than a fifth of

the entire length, compressed laterally so that the breadth is less than a fourth

while the height is fully two fifths of the length, and flattened or obscurely

channelled longitudinally in the middle of its length above. The telson is

about as long as the sixth somite, very slender, flattened but scarcely channelled

above, and the narrow tip armed with four very slender spines of which the

median are twice as long as the lateral. The inner lamella of the uropod

is as long as the sixth somite, projects considerably by the tip of the telson, is

lanceolate, and more than five times as long as broad. The outer lamella is

considerally shorter and slightly broader than the inner.

The inner lamella of the appendage of the first abdominal somite (PL VII.

fig. 2b
) is about as long as the protopod, linear, and the margins not ciliated ;

the outer lamella is narrow-ovate, considerably longer than the inner, and of

the usual structure. The inner lamella of the appendage of the second somite

(Til,'. 2") is a little shorter and much narrower than the outer, and has a single

stylet two fifths as long as itself arising from the inner margin near the I

Length from tip of rostrum to tip of telson 30.0mm.

Length of carapax including rostrum 7.8

Length of rostrum ......... 1.7

Greatest breadth of carapax ....... -4.1

Length of antennal scale 4.5

Breadth of antennal scale 1.1

Greatest diameter of eye 14

Length of sixth somite of abdomen 4

Length of telson 5.0

Station 315, N. Lat. 32° IS' 20", W. Long. 76° 43'
;

22.". fathoms.
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Since the above description was written a specimen of this species has been

taken in 458 fathoms, by the U. S. Fish Commission, Station 1029, off Mar-

tha's Vineyard. This specimen, an adult male 28 mm. long, agrees perfectly

with the female except in the usual sexual characters, and proves beyond

question that the specimens are adult, though the female is probably not fully

grown. The eyes in the male are fully as large as in the female. The inner

flagellum of the antennula reaches nearly, half its length by the antennal scale,

while the outer is only a little shorter than the inner, but very stout, fusiform,

with the diameter at the thickest point ecpualling nearly half the breadth of the

antennal scale. The inner lamella in the first pair of abdominal appendages

(PI. VII. fig. 3) is only half as long and less than half as broad as the outer,

and almost entirely naked. In the second pair (fig. 3a
) the inner lamella is

nearly as long as the outer, but only about two thirds as broad, lanceolate in

outline, furnished with plumose marginal setae like the outer, and bears the

two stylets characteristic of the male at about a fourth of the way from the

base to the tip of the inner margin. The marginal or major stylet is like the

single stylet of the female and of the succeeding appendages of the male, about

two fifths as long as the lamella itself, very narrow, and almost entirely naked

except the usual hooklike setae near the tip, while the minor stylet is a little

stouter than the other, but only about a fourth as long as the lamella, and naked

except a few minute hairs near the tip.

Sabinea princeps, sp. nov.

Plate VIII. Figs. 1 - lb
.

Carapax with seven carinae as in the other species of the genus, but with an

acute rostrum as long as the antennal scales or longer, and armed above with

a spine either side near the base and below with a single spine. The dorsal

carina is very high, sharp, slightly arched longitudinally, and armed, from a

little back of the orbit to the posterior margin, with seven or eight somewhat

irregular teeth directed forward. Th3 rostrum varies very much in length, in

the male being often only a little shorter than the length of the carapax from

the orbit to the middle of the posterior margin, but in large females often only

half as long ; doraally it is flattened and the margins slightly carinated, but

beneath the edge is angular ; the basal portion is nearly horizontal, but the

terminal portion is upturned and acute ; below the margin is armed with a

slender spiniform tooth directed forward from the point when- the terminal

portion is upturned, and above with a similar tooth arising from the dorsal

margin over either eye and directed outward and upward. The three carinas

each side of the carapax have about the same position as in the other species oi

the genus. The suhdorsiil is continuous almosl to the orbit, and is armed with

six or seven Bpiniform teeth directed forward. The next carina below is

broadly interrupted on the anterior region, bul back of this is armed with five

OX Bis teeth like those of the subdorsal carina, ami in front, at the outer margin
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of the orbit, with a prominent slender and acute spine. The lower lateral

carina is very prominent anteriorly and is armed with nine to twelve spiniform

teeth, of which the three or four most anterior increase in size very rapidly, the

anterior one forming a great and somewhat laterally expanded spine nearly or

cpuite half as long as the rostrum, and reaching nearly to, or in the male often

considerably beyond, the middle of the antennal scale.

The eyes are black, very large, pyriform, and including the peduncles much
longer than the greatest diameter, which is about two thirds the breadth of the

antennal scale.

The peduncle of the antennula reaches to about the middle of tbe antennal

scale ; the flagella are Bubequal in length, in the female a little longer than

the antennal scale, but in the male much longer and the outer very much
stouter than in the female, and considerably thickened vertically.

The antennal scale is about a third as long as the carapax including the ros-

trum, and is itself of nearly the same form as in the allied species, but there is

a prominent and acute spine near its base upon the outer edge of the second

segment. The distal segment of the peduncle is very long, reaching nearly to

the tip of the antennal scale, and the flagellum in the male is about as long as

the abdomen, but considerably shorter in the female.

The external maxillipeds are slender, reach considerably beyond the tips of

the antennal scales, and the proportions of the segments and of the exopods are

almost exactly the same as in the other species of the genus.

The anterior legs reach to the tips of the antenna! BCalea : the outer distal

margin of the merus is prolonged into a slender spine, and there is a similar

one upon each of the two outer distal angles of the carpus ; the chela is about

as long as the merus, very stout, somewhat swollen, and nearly cylindrical at

base, but compressed and expanded on the inner side distally, the prehensile

edge nearly transverse, slightly arcuate, and armed with a very Luge spini-

form tooth at the inner margin. The rudimentary second legs are small,

very slender, and reach to the distal end of the ischia of the first : the ischium

and merus are subequal in length and each much longer than the three distal

segments, of which the carpus and propodua are subequal, while the dactylua

is very small, only a little longer than the diameter of the propodua. The
third legs reach slightly beyond the first, and the dactylua is very Blender

and acute, but only about one sixth as long as the propodua. The fourth

and fifth are nearly equal in length, and the fourth reach to the tips of the

third : the dactyli are about half as long as the propodi, very Blender, with

the upper Burfaces densely ciliated.

The carinas of the abdomen have the same arrangement as in >'. SanU, but
are much more conspicuous, and each of the epimera of the first two somites

projects below into an acuminate Bpine, while the epimera of the third, fourth,

and fifth somites are each armed with two similar spines. The dorsal carina

upon die posterior half of the Becond somite is double, or rather V-shaped
With the apex directed forward. The dorsal carina upon the third and fourth

somites is very conspicuous, and upon each is prolonged in a tooth at the
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posterior margin, the tooth upon the fourth being prominent and horizontal

and occasionally having a secondary tooth above its base. The two dorsal

carina? of the filth somite are high and sharp, and each armed with a sharp

tooth near the middle and with a similar one projecting over the posterior

margin. The sixth somite is about once and a half as long as the fifth, its

dorsal carinae are very high and sharp and each armed with five to seven

acute teeth of which the posterior project over the margin as in the fifth somite ;

the posterior margin is in addition armed with two spines each side, one at the

inferior angle and another above the base of the telson.

The outer lamella of the uropod is a little longer than the sixth somite,

about twice and a half as long as broad, and obtusely rounded at the tip ;
the

inner is longer than the outer, ovate-lanceolate, and not quite a third as broad

as long.

The telson is about once and a half as long as the sixth somite, tapers regu-

larly throughout, and is ornamented above with two carinae converging to the

tip, which is acute, unarmed, and naked.

All the exposed surfaces of the carapax and abdomen except the spines and

carhue, and a considerable part of the surface of the appendages, are clothed

with a very short and dense pubescence, which readily brushes off with the suit

mud with which most of the specimens are covered.

Six specimens give the following measurements in millimeters :
—

Station 326 326 337 326 326 312

Sex $ $ £ 9 9

Length from tip of rostrum to tip

of telson . . , 56.0 65.0 890 9S.0 77.0 125.0

Length of carapax including ros-

trum

Length of rostrum

Length of antennal scale .

The eggs are very large, being, even in alcoholic specimens, about 2.5 an I

3.0 mm. in least and greatest diameter, while in S. septemcarwutfa they are

about 1.0 by 1.4 mm. in alcoholic specimens.

The number and arrangement of the branchiae are the same as in S. aq

carinata, and may be indicated bj the following formula :

—

21.0
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Also obtained in the U. S. Fish Commission dredging* off Block Island in

1880, Station 892, N. Lat. 39° 46', W. Long. 71° 5', 487 fathoms ; and Station

893, N. Lat. 39° 52' 20", W. Long. 70° 58', 372 fathoms.

The long and spined rostrum and the long spines and teeth of the carapax

and abdomen give this gigantic species a very different aspect from the other

species of the genus ; but the oral appendages, the number and arrangement of

the branchiae, and other structural details, agree perfectly with S. septeracariwit",

the type species of the genus. The present species is, however, much more

closely allied to S. Sarsii Smith (Trans. Conn. Acad., V.p. 59, PI. II. figs. 6-8,

1879) than to septemcarinata ; the elongated and acute rostrum, the prominent

dentation of the carapax and abdomen, and the structure of the telson in v

show a marked approach toward the princeps, although the two species are very

different in general appearance.

Sabinea hystrix (Paracrangon hystrix A. Milne-Edwards, Ann. Sci. Nat., (P*

serie, XL No. 4, p. 6, 1881), from 730 fath., near Guadaloupe, is very closely

allied and probably identical with this species, which, though externally some-

what like Paracrangon echinatus Dana, differs essentially in several structural

features in which, as pointed out above, it agrees with the typical species "f

Sabinea. In Paracrangon echinatus, not only are the second pair of legs com-

pletely obsolete, but there are no arthrobranchiee, the branchial formula being

the same as for Ceraphilus boreas and Agassizii.

RHACHOCARIN^E, subfam. nov.

Anterior thoracic legs stout, non-chelate ; second pair slender, chelate, and

with multiarticulate carpi; coxae of the external maxillipeds articulated with

the adjacent edge of the carapax.

These characters sufficiently distinguish tbis subfamily from all other Cran-

gonidse. The broad, ovate antennal scales with both margins ciliated are prob-

ably also characteristic of the subfamily, whicb, as far as known to me, contains

but one genus.

RHACHOCARIS,* gen. nov.

Plates V. and VI.

The carapax is subcylindrical, carinated longitudinally, rostrated, with

prominent antero-lateral and antennal spines, and the margins of the branchi-

ostegites are strongly incurved opposite the bases of the second pair of b-*

and are connected each side with the coxa: of the external maxillipeds by two

processes from the coxa interlocking between their converging tips a projection

in the margin of the carapax so as to form therewith an articulation admitting

slight motion.

The eyes are large and pyriform, with the cornea expanded and very large.

The antennuhs are very nearly as in Orangon. The antennal scale is broad,

* Td^is and Kapis.
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ovate, tbe entire margin ciliated, and with the tooth of tbe outer margin small

and far back from the tip. The other parts of the antenna are nearly as in

Crangon. The oral appendages are very similar to those of Crangon and the

closely allied genera, and the labrum, metastoma, mandibles, maxillae, and

second pair of maxillipeds are very nearly as in Crangon vulgaris. In the first

maxilliped the proximal lobe of the endopod projects inward much more prom-

inently and the distal lobe is longer than in Crangon. There are two arthro-

branchiae at the base of the external maxilliped, as in Sabinea, and the stout

endopod is composed of three segments as in Crangoninae, but the two distal

segments are very short and the terminal one acute and spined.

The legs of the first pair are symmetrical and about as large as the external

maxillipeds ; the propodus is short and tapers distally, and the dactylus is small,

slender, and capable of flexion against the inner side of the propodus. The
legs of the second pair are elongated, slender throughout, and, in all the speci-

mens examined, slightly unsymmetrieal in length ; the carpi are long and

muiltarticulate ; and the chela? small. The last three pairs of legs are slender

and nearly alike.

The number and arrangement of the branchiae differ from all the Crangonidse

known to me. In R. sculpta, the second species here described, there are

epipods on the bases of the first and second maxillipeds and two arthro-

branchiae at the base of each external maxilliped, one arthrobranehia for each

of the thoracic legs except the last pair, and a pleurobranchia for each side of

the last five thoracic somites, — making two epipods, six arthrobranehia?, and

five pleurobranchiae each side, as indicated in the following formula :
—

Somites.

Epipods,

Podobranchiae,
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ably beyond the grooves, but when the abdomen ia fully extended the pro-

cesses are withdrawn so as to expose the dorsal part of the groove, and in this

position in the contracted alcoholic specimens the somites are firmly clamped,

apparently by the pressure of the ends of the processes upon the concave pos-

terior walls of the grooves, and held rigidly extended, so that it is very difficult

to flex the somites, unless the tip of the abdomen is pulled backward with con-

siderable force, when the processes slide easily through the grooves and the

somites are readily flexed. It is probable that in life, while the extensor muscles

of the abdomen are relaxed, the processes move easily through the grooves
;

but when the extensor muscles are strongly contracted the hinges are clamped

as in the alcoholic specimens, so that the animal can voluntarily hold the telson

and the spiny terminal somites of the abdomen rigidly extended as a means of

self-defence.

In all three of the species, when the abdomen is fully flexed, the tip of the

telson is brought directly below and very near to the mouth.

A. Milne-Edwards, in the paper already referred to, which has been pub-

lished since the part of this report relating to the Crangonidse was ready for the

printer, has described three new species belonging to a new genus, Glypho-

crangon, which is apparently very closely allied to the genus here described

and possibly identical with it. In Milne-Edwards's genus the telson is de-

scribed as consolidated with the sixth somite of the abdomen.* It is scarcely

to be supposed that Milne-Edwards could mistake the peculiar articulation of

the telson with the sixth somite of the abdomen, which is described above and

which is equally characteristic of the articulation of the sixth somite with the

fifth and of the fifth with the fourth, for actual consolidation, or overlook the

remarkable character of the articulation of the external mazillipeda with the

carapax ; and as neither of the species here described and figured agrees fully

with the description of either of the species of Glyphocrangon in the Bpinea

of the carapax and abdomen, I am forced to the conclusion that Milne-

Edwards's genus is different from mine, though possessed of quite as remark-

able characters.

Rhackocaris Agassizii, sp nov.

Plate V. Fig. 3. Plate VI. Fig. 2.

Female. — The carapax has eight conspicuous longitudinal carina1 which are

interrupted by a very deep cervical and a broad and deep gastro-orhital sulcus,

but, aside from the carinas, sulci, and spines, is Dearly cylindrical The rostrum

is about two thirds as long as the vest of the carapax along the dorsal line, tlat-

* In characterizing the genus he Bays, " Le septieme article abdominal est

presque entierement soude* an sixieme"; and in the description of G. tpi*ioauda, the

lust species, "Le septieme article est immobile snr le pr£ce*dent, il eat triangulaira,

mcarene* en dessus, tres pointu, et nu lien d'avoir la meme direction qne Lei

articles, il se releve et son extremitl est dirig£e en haut."
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tened above, triangular but with the edge flattened and distally slightly grooved

below, and tapers regularly to an acute and gently upturned tip ; above there

is a narrow but distinct median carina extending the whole length, and the

margins are carinated and each armed just above the front of the eye with a

prominent and acute spine directed forward and upward; below the rostrum is

unarmed. Just back of the base of the rostrum there is a pair of spines like

those upon the rostrum, but slightly larger and with the bases elongated and

laterally compressed. From these teeth two parallel dorsal carina) extend to

the posterior margin, but each one is broken into ten or eleven elongated teeth

turned slightly forward, truncated above, and all except the first and la.^t with

flattened and conspicuously punctate tops. The space between these carina- is

concave with a deep transverse depression at the cervical suture, but smooth

except a few small tubercles along the carina? and one on the median line in

front. The frontal margin is transverse and nearly straight, but the lateral

angle is armed with three very large and acute spines : a very slender antennal

spine directed upward and forward from just above the base of the antenna
;

directly below thie a somewhat larger one (the lateral angle itself) slightly

compressed laterally and curved downward and then directed forward below

the antennal scale ; and, arising uutside and a little back of these, a very

broad, dentiform, vertically compressed spine directed outward and forward,

terminating in an acute tip as far forward as the tip of the antennal spine, and

apparently representing the anterior part of the lower of the three lateral

carina?, but separated from it by the broad and very deep depression of the

cervical suture. The broad triangular space between this carinal tooth and the

gastric region is depressed and smooth. The posterior part of the middle lateral

carina is prominent and terminates at the cervical suture in a long tooth directed

forward
;
posteriorly it extends to the posterior margin and has the edge thick,

flattened and punctate. The upper of the lateral carina; is not evident in front

of the cervical suture, is less conspicuous than the dorsal, and is obscurely

divided into about four truncated teeth flattened and punctate above. On

the gastric region in front of this carina there is an irregular group of eloi

tubercles extending to the gastro-orbital suture, but with this exception the

sides of the gastric region are unarmed, as are the remaining spaces between

the carina? of the dorsal part of the carapax, except a few very small tul

either side of the cardiac region, and a few still smaller ones below the upper

lateral carina and near the posterior margin. The lower of the lateral carina

is broad, punctate along its ed^e, and extends from near the base of the spine of

the antero-latera] angle almost to the posterior margin, with a broad and deep

interruption at the cervical suture. On the branchial region below this carina

there are about three irregular elongated and punctate ridges, and near tie.

posterior margin there are a few small tubercles, but with these exceptioi

branchial regions are unarmed. There is, however, a narrow but well-mark-

d

carina the whole Length of the lateral margin.

The eyestalka are slender and vary Braall in proportion to the eyes then

, which are approximately Bphi btly compressed vertically, and
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with the horizontal diameter about three fourths as great as the breadth of the

antennal scale and only a little less than the length of the eye to the ba-e of

the stalk. In the alcoholic specimen, the pigment is deep purplish and is

probably not black in life.

The peduncle of the antennula reaches to the tip of the antennal scale and

nearly to the tip of the rostrum, and is clothed along the sides and below with

very fine hairs, but is nearly naked above ; the first segment is a little longer

than the second and third together, the second nearly as long as the last, which

is less than twice as long as broad. The flagella are both nearly naked : the

outer is about as long as the peduncle, the proximal two thirds of its length

vertically compressed and broad, but the terminal portion suddenly contracted
;

the inner is a little longer than the outer, very slender and regularly tapered.

The antennal scale is regularly ovate, with the greatest breadth about two

thirds of the way from the tip to the base, where it is very much contracted at

the articulation ; both margins are thickly ciliated, and the tooth of the outer

margin is represented by an obscure angular projection at less than a third of

the way from the base to the tip. The narrowness of the articulation permits

great lateral motion in the scale, so that it may be turned outward at nearly a

right angle to the body. The segments of the peduncle are without spines or

tubercles ; the last segment is about as long as the breadth of the scale and

reaches three fourths of the way from its base to its tip, and the inner edge is

compressed and ciliated. The flagellum is a little longer than the carapax in-

cluding the rostrum, slender, compressed vertically, and almost naked.

The tips of the external maxillipeds reach to about the tips of the antennal

scales. The proximal of the three segments of the endopod is about as long as

the antennal scale and five or six times as long as broad ; the second segment

is about two fifths as long as, and slightly broader than, the first, vertically

compressed, thickly ciliated along the inner edge, and armed beneath witli a

single movably articulated spine near the distal end, and with two or three

similar spines along each edge ; the last segment is a little longer than the

second, flat and smooth above, tapers from the base to a slender curved and

acute tip, and the under surface and lateral margins are aimed with thirteen or

fourteen movably articulated spines aiming which there are a few fascicles of

setae. The exopod is very slender, the basal portion slightly longer than the

flagelliform portion, and the whole considerably shorter than the proximal seg-

ment of the endopod.

The legs of the first pair are just about as long as and scarcely stouter than

the external maxillipeds, and reach a little beyond the bases of their dactyli. or

nearly to the tips of the peduncles of the antenna1
: tin' ischium is about as

long as the propodus, the inner and miter margins nearly parallel, the outer

articulating with the nierus. while the inner is thin, nearly straight, closely ap-

proximated, and armed with a few setffi, and each projects forward beyond the

articulation with the nierus in a narrow dentiform prominence ; the nierus is

as long as the three distal segments together, about a fourth as long as I

6lightly compressed vertically and with a l'v\v seta' along the inn< 1
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otherwise unarmed ; the carpus is short, about as broad as long, and unarmed,

and is so articulated with the merus as to be capable of flexion backward

and beneath it ; the propodus is slightly more than half as long as the merus,

rounded, slightly swollen, tapers to a very narrow distal extremity, and is smooth

and unarmed except upon the upper and inner side where it is furnished with

three longitudinal series of fascicles of soft setse ; the dactylus is about half as long

as the propodus, very slender, curved and acute, smooth and naked, and capable

of nearly complete flexion on the setigerous side of the propodus. The manner

in which the distal segments of these limbs are articulated brings the setigerous

sides of the propodi and the points of the dactyli in direct opposition to the

spinous sides of the two distal segments of each of the external maxillipeds, and

these two pairs of appendages are probably used together as prehensile organs.

The legs of the second pair are unarmed and naked, very slender, the distal

portion but little stouter than the proximal part of the flagellum of the antenna,

and a little unsymmetrical, the left being slightly stouter than the right and

reaching nearly to the tip of the rostrum, while the right reaches a little be-

yond : the coxa is short and nearly cylindrical ; the ischium is a little longer

than the propodus in the first pair, much broader than the coxa, very much

compressed vertically and the inner edge slightly expanded proxinially, so that

the breadth is about a fourth of the length ; the merus is about a fourth

longer than the ischium, the right a little longer than the left, little more than

half as broad as the ischium, nearly uniform in breadth, and compressed verti-

cally but much less so than the ischium ; the carpus is more than twice as long

as the merus and more slender, strongly compressed, very slightly tapering at the

distal end, composed of thirty-one segments on the right side and twenty-three

on the left, and the most distal segment in each about as long as the three next

taken together ; the left chela is slightly larger than the right, but neither is

larger than the distal segment of the carpus, the digits are both short, the pre-

hensile edge of the propodal one considerably oblique and shorter than the

dactylus, which is itself scarcely longer than the breadth of the propodus.

The legs of the third pair are nearly naked, slender, and reach to the tip of

the rostrum : the merus is about twice as long as the ischium, and these two

segments taken together are longer than the three distal segments and are of

nearly uniform diameter throughout and very slightly compressed ; the carpus

is a little shorter and more slender than the ischium ; the propodus is nearly

twice as long as the carpus, cylindrical, and slightly tapered distally ; the dac-

tylus is narrower than the distal end of the propodus, nearly a fourth as long

as the propodus, nearly straight, a little compressed vertically, and tapered

from the bus,, to the tip. The fourth and fifth pairs of legs are alike and very

similar to the third pair, but are Blightly stouter throughout, the propodus ii

furnished with a dense fascicle oJ seta outside the base of the dactylus, and the

dactylus itself is considerably longer than in the third pair, strongly compressed

vertically, concave above and convex below, and lanceolate, being broader in

the middle than the distal end of the propodus, but DBXfOWed toward the base-

and tapered to an acute tip.
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The sternum is flat, triangular, and wholly unarmed.

The abdomen is about once and a half as long as the carapax including the

rostrum, is narrower than the carapax, and as seen from above tapers regularly

from the base to the tip of the telson. There is a sharp medio-dorsal carina

from the base to the telson, but interrupted on all the somites but the first ; a

single lateral carina each side is indistinctly indicated on the first two or three

somites ; and the dorsal surface generally is studded with prominent tubercles,

many of which are elongated and all the larger ones with flattened and punc-

tate tops. Upon the first somite, the median carina is thin and very high and

projects forward in an acute tooth ; either side, in line with the upper lateral

carina of the carapax, there is a very prominent acute and spinifonn tooth

directed obliquely forward. On the second and third somites, the dorsal carina

is divided into two nearly equal parts by a smooth and very conspicuous sulcus,

which passes slightly backward either side across the whole dorsum of the

segment and down parallel with and near to the posterior margin of the epim-

eron ; the anterior part of the carina on the second somite is nearly as high

as on the first and projects slightly forward, but the posterior part on the second

and both parts on the third are much lower and do not project in front or be-

hind. On the fourth somite, the carina is divided into two unequal parts by a

less conspicuous sulcus, the anterior part being like that upon the third somite,

while the posterior part is twice as long, thickened and flat above anteriorlv,

but posteriorly higher, more acute, and projecting slightly over the fifth somite.

On the fifth somite the carina is unequally divided by a similar sulcus, but the

anterior portion is more prominent than on the fourth, and the posterior part

is very prominent, its anterior half being formed of two longitudinally elon-

gated tubercles slightly diverging posteriorly, and between and back of them
a single very high sharp and triangular tooth. The carina upon the sixth

somite is broken anteriorly by a small notch, and posteriorly rises in an acute

edge and projects far back over the base of the telson in an acute tooth. The
epimeron of the first somite is narrow, does not project below the margin of the

carapax, is rounded below and almost wholly covered by the anterior expansion

of the epimeron of the second somite when the abdomen is fully flexed. The
epimeron of the second somite projects much below the epimeron of the Gist,

the anterior margin is nearly as convex in outline as the posterior, the inferior

margin projects in the middle in a very long, slender, and outcurved spine, in

a much smaller spine at the posterior angle, and in a small tooth anteriorly
;

on the outer surface a sulcus, like and nearly parallel with the sulcus of the

porterior border, passes from near the anterior binge to the base of die large

spine of the inferior margin, but between and outside o( the sulci the surface is

sparsely tuberculous. The epimera of the third, fourth, and fifth somites have

a smooth depressed area along the anterior margin, and are each armed below
with two slender acute and out-curved spines, of which the anterior one on each

epimeron is about as long as the large spine of the second epimeron. while the

posterior spines increase in length from the second to the fifth somite, that

upon the fifth epimeron being longer than the anterior spine o\' the
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epimeron and directed backward as well as outward ; the middle portion of

the outer surface of each of these epimera is raised and sparsely tuberculous,

and there is also a line of small tubercles between the sulcus and the posterior

margin on the third, but on the following epimera the transverse sulcus of the

dorsum does not extend down the epimera. Most of the tubercles on the side

of the sixth somite are arranged in two longitudinal lines, an irregular but

prominent one between the two hinges and a less prominent one below. The

lateral angles of the sixth somite project downward, outward, and backward in

a very large and acute spine outside the base of the uropod.

The telson is a little longer than the rostrum, slightly expanded toward the

base, but the distal two-thirds is narrow, and terminates in a slender spiniform

and slightly upturned tip unarmed with spines or setae. On the dorsal side

there is a sharp median tooth beneath the projecting carinal tooth of the sixth

somite ; either side there is a sharp carina extending from the base nearly to

the tip, leaving, except at the base, a smooth and deep groove between them ;

the lateral edges are strongly carinate, leaving a smooth groove either side, and

a wide and shallow groove the full width of the under surface.

The lamellae of the uropods are about three fourths as long as the telson :

the inner lamella is obtusely lanceolate and nearly four times as long as broad

;

the outer is much broader, the tip ovately rounded, and the very prominent

lateral tooth about a fourth of the way from the tip to the base.

The inner lamella of the appendage of the first abdominal somite is very

short, about a third as long as the outer, obtuse, and about half as broad as

long.

The sterna of all the abdominal somites are unarmed.

The eggs are very large, being, in alcohol, about 2.6 and 3 mm. in least and

greatest diameter, and are proportionally few in number, there being not far

from one hundred carried by the specimen examined.

The single specimen seen, a female, gives the following measurements :
—

Length from tip of rostrum to tip of telson

Length of carapax, including rostrun .

Length of rostrum

Breadth of carapax in front, including spines

" " at cervical suture

" " at middle, including spines

Diameter of eye ......
Length of antenna! scale ....
Breadth of antenna) scale . . . .

Length of external maxillipeds

" first pair of lega .

" earptu

" propodtu

" dactylua

Becond pair of legs

111.0mm.

4fi.O

18.0

30.0

17.0

21.0

5.0

13.1

7.1

i'7.

4

•J 7 I

L\3

6.8

x\

right, 42.0 nun.
; left, .
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Length of merus right, 8.4 mm. ; left, 8.7 mm.
carpus " 19.9 " 17.5

chela "1.2 1.1

" third pair of legs 41.0

" fifth pair of legs 46.0

" telson 20.0

Station 326, N. Lat. 33° 42' 15", W. Long. 76° 0' 50", 464 fathoms.

Rhachocaris sculpta, sp. nov.

Plate V. Fig. 3. Plate VI. Figs. 3-3 1
.

Female.— This species, though closely resembling the last in structure and

general appearance, differs very conspicuously in the ornamentation of the

carapax and abdomen, and in the form of the dactyli of the fourth and fifth

pairs of thoracic legs. It is distinguished from R. Agassizii at a glance by

having the dorsal and upper lateral carina? of the carapax only obscurely indi-

cated by lines of acute tubercles and the spaces between the carina' tubercu-

lous, by having two short spines each side in place of the great lateral spine of

the antennal region and a small bidentate tooth in place of the sharp branchial

spine of R. Agassi:;ii, and in having three instead of two lateral spines on the

epimeron of the fifth somite of the abdomen.

The postero-lateral angle of the carapax is more prominent and angular than

in B. Agassizii, but in other respects the form is very nearly the same. The

lateral carina? on the posterior part of the rostrum are not so high, and the two

teeth at the base of the rostrum are even smaller than the rostral teeth and are

nearly erect. All the carina of the carapax are much less prominent, so that

the carapax is more regularly rounded. The space between the two dorsal

carina1 is scarcely at all depressed, the transverse sulcus at the cervical suture

is not as deep, and there are two lines of small spinii'orm tubercles extending

the whole length of the space, and the dorsal carinae themselves are represented

by two similar lines of larger spiniform tubercles with about twelve tubercles

in each line, and with an obscure line of minute tubercles just outside of them.

Below the dorsal carina and just back of the eye either side, at the extreme

anterior end of the lateral lobe of the gastric region, there is a very huge verti-

cally compressed and acute tooth or spine connected with the lateral carina of

the rostrum by a low but conspicuous ridge, just back of the base of this tooth

there are one or two small spines, and on the rest of the triangular lateral lobe

of the gastric region between these and the cervical suture there are approxi-

mately twelve spines or tubercles, of which those in the middle of the lobfl are

Larger than the others. Of the three spines of the antennal region, the antennal

Itself is longer than in 7?. Agauissii, much stouter, considerably expanded at the

base and directed strongly outward as well as forward and upward ; the spine

of the antero-lateral margin is stouter and directed more outward ; while back

of and between these Bpines there are two relatively small acute teeth directed

Vol.. X. — KO. 1. 4
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forward, one behind the other, and of which the anterior is considerably the

larger, and in the space between these teeth and the gastric region there are

two or three irregular lines of minute acute tubercles. Back of the cervical

suture, the upper lateral carina is high, conspicuous, and marked by a line of

about six acute teeth directed slightly forward, and the depression between

these and the lateral carina is armed with minute spiniform tubercles obscurely

arranged in longitudinal lines. The middle lateral carina is distinct, armed in

front with a small bidentate tooth and back of this by a very few small and

irregular teeth. The lower lateral carina is distinct, with the edge slightly

crenulated but not dentate. Below the carina of the antennal region there is a

longitudinal rugose ridge, and below and back of this a similar ridge on the

lower part of the branchial region. The surface of the branchial region between

the carinse is roughened by many minute tubercles, the inferior margin is bor-

dered by a conspicuous carina as in the last species, and just above this at the

postero-lateral angle there is a conspicuous elongated tubercle.

The eyes are a little larger than in the last species, but do not differ in other

respects. The peduncles of the antennulse are clothed with coarser hairs than

in the last species, and the distal segments are hairy above as well as on the

sides, but in other respects they do not differ. The antennal scale is a little

broader than in the last species and the tooth of the outer margin is more

prominent and nearly half-way from the base to the tip, but the peduncle and

flagellum do not differ. The distal segment of the external maxilliped is no

longer than the penultimate, and the spines upon these two segments are a

little more slender and the whole appendage a little shorter than in R. Agns-

sizii. The legs of the first pair are a little shorter as a whole, and the propodi

and dactyli are relatively shorter. The legs of the second pair are exactly as

in R. Agassizii except that they are shorter and have fewer segments in the

carpi, the right leg scarcely reaching the tip of the peduncle of the antenna, the

left a little shorter, while the right carpus has twenty-three segments and the left

twenty. The legs of the third pair are stouter than in R. Agassizii and only

reach to tips of the antennal scales, but the relative lengths of the segments are

about the same. The fourth and fifth pain are proportionally short and stout,

and the dactyli very different from those of R. Agassizii. These arc alike in

both pairs, about a fifth as long as the propodi, shorter than in the third pair,

not at all compressed but nearly cylindrical, even Blightly swollen distally, and

very abruptly contracted into a bifid tip, the inner tooth of which is the longer,

more acute, and curved.

The form and sculpture of the abdomen is very similar to thai of the last

species, but the dorsal carina on the first somite is interrupted posteriorly and

on the second is not so high ; the teeth of the lateral carina on the first somite

are no t unite as acute ; the tubercles over the surface generally are more

ularly arranged, and none of them are much elongated ; the marginal spines of

the epimera are shorter and less curved, but the anterior tooth <>n tin- second

epimeron is much larger though obtuse ;
the fifth is armed with three spiniform

teeth, a median tooth, and two smaller nearly equal lateral teeth; and the



MUSEUM OF COMPARATIVE ZOOLOGY. 51

lateral spine of the sixth somite is smaller and not directed so much backward.

There are no differences of importance in the form of the telson, uropods, or

other abdominal appendages.

The eggs are slightly larger than in R. Agassizii, and of about the same

number.

The specimen above described gives the following measurements :
—

Length from tip of rostrum to tip of telson

Length of carapax, including rostrum . .

Length of rostrum

Breadth of carapax in front, including spines
" " at cervical suture
" " at middle, including spines

Length of antennal scale

Breadth of antennal scale ....
Diameter of eye

Length of external maxillipeds

" first pair of legs ....
" second pair of legs

" merus
" carpus

" chela

" third pair of legs ....
" fifth pair of legs ....
" telson

. 108.0mm
44.0

. 18.5

19.3

. 15.4

21.5

. 12.7

6.8

. 5.5

22.5

. 22.2

right, 29.0 ; left, 27.5

6.2

12.7

1.1

6.2

11.0

1.1

34.0

27.5

18.5

Station 339, N. Lat. 38° 16' 45", W. Long. 73° 10' 30", 1186 fathoms.

Rhachocaris longirostris, sp. nov.

Plate V. Figr. 1. Plate VI. Fig. 1.

Female.— This species agrees with R. Ayassizii in having the dactyli of the

fourth and fifth pairs of thoracic legs slender, but in the sculpturing of the

carapax and abdomen it is more like R. sculpta, though the tubercles are fewer

in number and are all obtuse ; it differs very conspicuously from both these

Bpecies in having a much longer rostrum, longer telson, much shorter antennal

BCales, and the eyes on shorter peduncles, and, in the alcoholic specimen, devoid

of colored pigment.

The rostrum is slightly longer than the rest of the carapax along the dorsal

line; the basal two-thirds is horizontal, but the tip strongly upturned ; the

upper side is tint and the horizontal portion of uniform breadth, but the tip

regularly tapered and acute ; there is a slight median carina the whole length
;

there are lateral spines and the corresponding pair of spines at the ba.se of the
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rostrum as in R. sculpta, though a little less prominent; and between the lat-

eral spines and the curved tip the surface is irregularly corrugated. The
inferior edge of the rostrum is grooved, the groove being broadest at the begin-

ning of the curved portion, and toward the tip there is in addition a slight

median carina. The carinse of the carapax have nearly the same arrangement

as in R. sculpta. The tubercles of the indistinct dorsal carinae are all very low,

obtuse, and punctate, and the space between the carinse unarmed except by a

few small tubercles in front. On the lateral lobes of the gastric region the

tubercles are all low and obtuse, the anterior being no more prominent than

the others. The antennal spine is nearly as in R. sculpta, but the spine of the

anterior angle is shorter and stouter than in that species, and directed straight

forward as in R. Agassidi. The lateral carina of the antennal region is con-

tinuous and terminates anteriorly in a distinct tooth back of which the edge is

obtuse and punctate. Back of the cervical suture, the upper lateral carina is

prominent, but the tubercles with which it is surmounted, though more promi-

nent than the others on the carapax, are all obtuse and punctate. The middle

lateral carina is continuous, broad, and punctate, and the lower carina is very

low but well marked by being punctate. The inferior margin of the carapax

is carinated as in the other species.

The eyestalks are very short so as to be almost entirely concealed, and the

eyes themselves relatively about as broad as in the other species, but somewhat

flattened anteriorly so that they appear much less prominent, and in the alco-

holic specimen are perfectly white.

The peduncles of the antennula? reach only to about the middle of the ros-

trum and the flagella fall short of its tip, but the proportions of both peduncles

and flagella are very nearly as in the other species. The antennal

scarcely reach to the tips of the peduncles of the antennulse, are ovate, about

three fifths as broad as long, broadest distally, and have a very indistinct tooth

about the middle of the outer margin which is only obscurely ciliated back of

the tooth.

The external maxillipeds and the first pair of thoracic legs are slightly

shorter, reaching scarcely to the tips of the antennal scales, but other?!

in /.'. sculpta. The thoracic legs of the second pair are similar to thi

i ilptOf but the right reaches a little beyond the t
i
j

» of the antennal

and its carpus has about twenty-one segments ; the left is a little shorter than

the right and its carpus has about eighteen segments. The third legs

nearly as in the other species, reach a little beyond the \\\« of the antennal

. and their dactyli are about a third as long as the propodi and very

Blender. The fourth and fifth pairs of legs are but very little if at all Stonter

than the third, the fascicles of Beta at the tips ,,f the propodi are nearly at

ax the propodi themselves, and the propodi are slightly shorter than in the third

pair, strongly compressed as in /.'. Agcutixii, hut slender and not expanded at

all in tin- middle.

The Bcnlptnring of the abdomen resembles that of I<. tculpta, but the dorsal

carina i- less prominent and more obtuse, and the tuber 1< - are fewer in num-
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ber, obtuse, and punctate. The marginal spines of the epimera of the second to

the fifth somite are all short, dentiform, and the posterior spine of the fifth

epimeron is merely represented by an obtuse angle. The lateral spines of the

sixth somite are about as prominent and fully as stout as in E. sculpta.

The telson is longer than the carapax along the median line, exclusive of the

rostrum, and has nearly the same form and sculpturing as in E. sculpta, though

the tip is slightly more upturned. The outer lamella of the uropod is only

about two thirds as long as the telson, fully a third as broad as long, with the

lateral spine farther from the tip than in the other species and the m -

between the spine and the tip obliquely truncated rather than rounded. The

inner lamella is narrow and considerably longer than the outer.

The specimen on which the above description is based is not carrying eggs,

and the genital orifices at the bases of the third pair of thoracic legs are not

easily discoverable ; but the appendages of the first and second somites of the

abdomen are like those of E. sculpta, and leave no doubt in regard to the sex.

Length from tip of rostrum to tip of telson ..... 54.0 mm.
" of carapax including rostrum 23.0

" of rostrum 12.3

Breadth of carapax in front, including spines . . ... 8.7

" " at cervical suture 7.0

" " in middle 8.5

Length of antennal scale 4.9

Breadth of antennal scale 3.0

Diameter of eye 2.5

Length of telson 11.0

Station 330, X. Lat. 31° 41', W. Long. 74° 35', 1047 fathoms.

From Station 315, N. Lat. 32° IS' 20", W. Long. 78° 43', 252 fathoms, there

is a single small and imperfect specimen, evidently the young of this species.

This specimen is about 25 mm. long and differs from the one above described

in having the carina? of the carapax a little sharper
;
the lateral carina of the

antennal region interrupted in the middle ; the marginal teeth of the abdom-

inal epimera smaller in proportion and the posterior tooth of the fifth epimeron

wholly wanting, leaving it bidentate like the third and fourth ; and the right

and left carpi in the second pair of thoracic legs of about eighteen and fifteen

segments respectively.
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PAII-3EMONID2E3.

ALPHEUSL3EJ.

Hippolyte Liljeborgii Danielssen.

Hippolyte Liljeborgii DANIELSSEN, Nyt Magazin Naturv., Christiania, XI. p. 5, 1861.

Metzgeh, Jahresber. Comm. wissensch. Untersuchung deutschen Meere, 1872-73,

Nordsee, p. 290, 1865 {LiUjeborgi).

Danielssen and Boeck, Nyt Magazin Naturv., Christiania, XIX. p. 196, PL,

figs. 15-20, 1872.

Hippolyte securifrons Norman, Trans. Tyneside Naturalists' Field Club, V. p. 267,

1863 (teste Danielssen and Boeck, Metzger).

Smith, Trans. Conn. Acad., V. p. 69, PL X. fig. 3, 1879 ; Proc. National SIus.,

Washington, III. p. 437, 1881.

Station.
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Caridion Gordoni Goes.

Hippolyte Gordoni Bate, Nat. Hist. Review, V., Proc, p. 51, figs., 1858. [No spe-

cific name is given in the article, though the species is said to be named after

its discoverer, the Rev. G. Gordon, but Hippolyte Gordoni is given in the

" Index to the Proceedings," p. iv.]

Doryphorus Gordoni Norman, Ann. Mag. Nat. Hist., 3d Series, VIII. p. 277,

PI. XIII. fig.s. 6, 7, 1861. [The generic name preoccupied.]

Caridion Gordoni Goes, Ofversigt Vetenskaps-Akad. Forhaudlingar, Stockholm,

1863, p. 170 (10).

Station 311, N. Lat. 39° 5^ 30", W. Long. 70° 12', 143 fathoms, sand ; two

specimens, male and female.

Bythocaris, sp. indet.

A few specimens from Station 314, N. Lat. 32° 24', W. Long. 78° 44', 142

fathoms ; and Station 327, N. Lat. 34° 0' 30", W. Lon. 76° 10' 30", ITS

fathoms.

The species is the same as the one I have referred to as taken off Block

Island by the U. S. Fish Commission (Proc. National Mus., Washington, III.

p. 437, 1881). It is apparently closely allied to B. Payeri G. O. Sars (Archiv

Mathem. Naturvid. Kristiania, II. p. 340, 1877, Hippolyte Payeri Heller), but

the specimens are all much smaller thon the one described by Heller, none of

them being over 30 mm. in length, and probably belong to a distinct species.

Anchistia tenella, sp. nov.

Plate IX. Figs. 1 - 1».

This species is represented by a single specimen, an egg-carrying female.

The integument is very thin and soft, so that it is difficult to make out accu-

rately the proportions of the carapax, which is apparently slightly compressed

laterally. The rostrum is slender, falls slightly short of the tips of the anten-

nal scales, is fully three fourths as long as the rest of the carapax along the

dorsal line ; the dorsal crest extends back a short distance upon the carapax, is

directed slightly downward through its whole length, and is armed with nine

teeth, crowded posteriorly but more widely separated anteriorly, and of which

three are back of the orbit and the small anterior one near the acute tip ; the

lower edge is armed with three teeth. The anterior margin projects in an

acute angle below the. orbit, and there are well-developed antenna] and hepatic

spines. Just back of the dorsal crest there is a slight notch in the dorsum with

a distinct but Bhort transverse sulcus turned forward either side.

The eyes are small, black, and fall considerably short of the middle of the

rostrum. The peduncle o( the antennula (PI. IX. tig. I
s
) reaches to the tip of
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the rostrum : the first segment is squamiform, about once and two thirds as

long as the two distal segments together, about three sevenths as broad as long,

and the outer margin is armed with an acute tooth near the middle and pro-

jects distally in a similar tooth half as long as the second segment ; the second

and third segments are subequal in length, the second less than half as wide as

the first but with a slight earina-like expansion on the outer side, while the

third is still narrower and nearly cylindrical. The outer flagellum is divided

for nearly half the length of the outer portion, which is as long as the peduncle,

rather stout and somewhat hairy, while the inner ramus is more slender,

nearly naked, and extends more than half the length of the whole flagellum

beyond the tip of the outer ramus. The inner flagellum is very slender and

apparently a little shorter than the outer, but is imperfect at the tip. The

antennal scale (Fig. l
b
) is about as long as the rostrum, more than a third as

broad as long, only very slightly narrowed distally, and the broad obliquely

truncated and rounded tip extends considerably beyond the. large and acute

spine in which the outer margin terminates. The terminal segment of the

peduncle is slender and about two fifths as long as the scale. The flagellum is

nearly as long as the whole body of the animal.

The external maxillipeds reach to the middle of the antennal scales and are

very slender ; the first of the three segments of the endopod reaches to the front

edge of the carapax, and the second and third are successively a little shorter.

The exopod is slender and reaches a little by the first segment of the endopod.

The two pairs of chelate legs are unsymmetrical, the legs of the left side being

larger than those of the right. This is very likely accidental, however, for the

right antennal scale is short and misshapen, evidently reproduced after injury,

and the right chelate legs have very likely been reproduced also, although they

are as well formed as the left ones. The left leg of the first pair is about as

long as the carapax including the rostrum ; the merus and carpus slender and

subequal in length ; the chela nearly as long as the carpus, and slender, six or

seven times as long as broad and with slender and slightly curved digits nearly

half the whole length. The right leg is slightly smaller than the left, but the

proportion of the parts the same. The left leg of the second pair is once and a

half as long as that of the first pair ; the ischium and merus are subequal in

length, the latter reaching as far forward as the tip of the rostrum ; the carpus

is a little more than half as long as the merus, and shorter than in the first pair
;

the chela is nearly as lon^r as the carpus and merus together, slender, though

slightly swollen in the middle, and with slender digits about two fifths the

whole length. The right leg is about a fourth shorter than the left, and slender

in proportion. The third and fourth pairs of legs are alike, slender, about a

third longer than the carapax including the rostrum, the carpi about two thirds

a- long a- the meii. the propodj considerably hm^er than the carpi, and the

da.tvli slender, slightly curved, acute, and only a sixth or seventh as 1.

the propodi.

The epjmeron of the first somite of the abdomen is very broad, but little

narrower than that of the second, and extends far forward by the poaterioi
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of the carapax ; the second epimeron is orbicular, broader than high and nearly

as broad as the whole height of the somite ; the third epimeron is broad and

rounded posteriorly ; the fourth epimeron is prolonged backward nearly the

full length of the fifth somite and is evenly rounded posteriorly ; the fifth is

rounded and projects very slightly posteriorly. The sixth somite is nearly

twice as long as the fifth, and about half as high as long. The telson is nearly

a third longer than the sixth somite, thin and lamellar, tapers regularly to a

rounded tip unsymmetrically armed with five spines and perhaps not quite

perfect, and above is evenly rounded and armed with two pairs of aculei. The

lamellae of the uropods reach a little by the tip of the telson : the inner is nar-

rowly ovate and nearly four times as long as broad ; the outer is less than three

times as long as broad, and broadly rounded at the tip, which projects much

beyond the tooth in which the thickened outer margin terminates.

The eggs, which are well advanced toward maturity, are approximately 0.60

and 0.45 mm. in greater and less diameter in the alcoholic specimen.

All the oral appendages agree very closely with those of Palccmonetes various

(Leach sp.) and the number and arrangement of the branchiae are apparently

the same as in that species, though I am not certain that there is more than one

arthrobranchia at the base of the external maxilliped. [Palxcmonetcs variant

and Leander natator have the same branchial formula as Palcanon squiUaJ]

The single specimen is from Station 316, N. Lat. 32 7', W. Long. 78° 37' 30",

229 fathoms, bottom of pebbles, and gives the following measurements :

—

Sex ?
Length from tip of rostrum to tip of telson ..... 25.0 mm.

" of carapax including rostrum ...... 9.3

" of rostrum 3.8

" of antennal scale 3.7

Breadth of " " 1.4

Length of first pair of legs right, 8.9 ; left, 9.5

" chela " 1.8 " 2.0

" second pair of legs . . . . " 11.5 " 15.0

" ischium " 2.4 " 3.1

" merus " 2.5 " 3.3

" carpus " 1.5 " 1.8

chela " 3 7 " 5.0

" dactylua " 1.5 " 2.0

" third pair of legs . . . . . . .12.5
" propodus 3.3

" dactylus <>..">

" sixth somite of abdomen 3 I
>

Height of " " " 1.5

Length of telson 4.3
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PANDALIN^E.

Pandalus propinquus G. O. Saks.

G. 0. Saks, Vidensk-Selsk. ForhandL Christiania, 1869, p. 148 (4); Ibid., 1871,

p. 259 (16).

Smith, Proc. National Mus., "Washington, III. p. 437, 1881.

Station. N. Lai W. Long. Fathoms. Specimens.

306 41° 32' 50" 65° 55' 0" 524 2

309 40 11' 40" 68° 22' 0" 304 12

This species is not uncommon in deep water off the New England coast, and

is found at least as far south as off the Capes of the Delaware, where it has been

taken in abundance by Capt. Z. L. Tanner, of the U. S. Fish Commission

steamer " Fish-Hawk," Station 1045, N. Lat. 38° 35', W. Long. 73° 13', 312

fathoms.

Pandalus leptocerus Smith.

Proc. National Mus., "Washington, III. p. 437, 1881.

Station. N. Lat. W. Long. Fathoms. Specimens.

301 41° 26' 55"

302 41° 3C 0"

303 41° 34' 30"

304 41° 35' 0"

311 39° 59' 30"

344 40° 1' 0"

346 40° 25' 35" 71° 10' 30" 44 1

This species almost entirely replaces P. Montagui south of Cape Cod, and

appears to be everyAvhere exceedingly abundant in from 30 to 200 fathoms, but

below 300 fathoms it seems to give place to P. propinquus.

In size and general appearance it is much like P. Montagui but more Blender

and readily distinguished from it, and from P. propinquus and boreal is as well,

by the minutely roughened surface and the presence of exopods upon the ex-

ternal majrillipeds.

The rostrum is from about once and a third to nearly twice as long as the

rest of the carapax, and curved very slightly upward, but usually not as much

so as in /'. Montagui. Above, it is armed with eleven to thirteen teeth, of

which one La near the tip, a- in /'. Montagui, and usually only two back of the

orhil on the carapax proper, while a considerable Bpace back of the terminal

spine h unarmed, though this space is usually shorter than in /'. Montagui.

Beneath, there are ax to eight teeth, as in /'. Montagui. The entire surface of

the carapax and abdomen is slightly roughened with short and irregular, trans-

66° 3' 0"
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verse punctate ridges, which give rise to very short bristle-like hairs, while in

P. Montayui, propinquus, and borealis the surface is naked and very smooth.

The carapax is considerably more slender than in P. Montayui, and the pos-

terior tooth of the dorsal carina is farther forward, being much in front of the

middle. The abdomen is more slender than in P. Montayui ; but, except for

the greater slenderness, there is scarcely any difference in the form or propor-

tions of the somites, or the form and armature of the telson and uropods.

There are slender exopods, about a third as long as the ischia, at the bases of

the external maxillipeds, but the endopods themselves are as in P. Montayui

;

the merus reaches to the base of the flagellum of the antenna, and the tip falls

considerably short of the tip of the antennal scale.

The legs of the first pair are nearly as in P. Montayui. The right chelate leg of

the second pair is shorter and stouter than in P. Montagui, and scarcely reaches

the tip of the corresponding leg of the first pair ; the ischium is about a fourth

the entire length ; the merus is only a little shorter than the ischium ; the

carpus increases in thickness distally, is a little longer than the ischium, not

more than about once and a half as long as the merus, and usually composed

of only five segments, the proximal half being wholly unsegmented or annu-

lated, then three subequal and very distinct segments, about as broad as long,

and these followed by the terminal segment, which is about as long as the

three next preceding ; the chela is about half as long as the carpus, and a little

stouter than its distal end. The left chelate leg is a little shorter and stouter

than in P. Montayui, but has about the same number of segments in the merus

and carpus, and does not differ in other respects. The third, fourth, and fifth

pairs of legs differ from those of P. Montayui in being a little more slender, and

in having much longer, much more slender, and nearly cylindrical dactyli,

which are wholly unarmed, except a few small spinules beneath near the base.

The branchial formula is the same as in P. Montayui.

Pandalus tenuipes Smith.

Proc. National Mus., Washington, III. p. 441, 1881.

Plate XIII. Figr. 12.

Station 314, N. Lat. 32° 24', W. Long. 78° 44', 142 fathoms ; one male and

one young specimen, both imperfect.

This species is smaller but has a proportionally thicker body than P. Mon-

tayui, and the surface of the carapax and abdomen is very minutely roughened,

somewhat as in P. leptoccrus, but the punctate ridgea are much less conspicuous

and much more thickly crowded than in that species.

The carapax, including the rostrum, is about two fifths of the entire length,

and the carapax proper is nearly as long as the rostrum, slightly swollen in the

middle, somewhat contracted in front, as seen from above, and with the rostral

carina extending back to about the middle, and armed, at about a third of the
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way from the orbit to the posterior margin, with two to four slender spines

crowded close together, rapidly decreasing in size posteriorly and morally artic-

ulated with the carapax ; but between these teeth and the posterior teeth of the

rostrum the carina is wholly unarmed. The rostrum is curved upward a little

more than in P. Montagui, is not expanded below, and is armed the whole

length above with eight to ten teeth, which are usually more widely separated

distally, though in some specimens the terminal two or three are crowded

together near the tip ; beneath there are six to ten small teeth.

The eyes are black and as broad as long, but shorter than in P. Montagui.

The peduncle of the antennula reaches to near the middle of the antennal scale,

and the two distal segments are subequal in length and each about as broad as

long. The antennular fiagella are subequal in length and much longer than

the carapax, including the rostrum ; the proximal half of the outer flagellum is

very much thickened, the terminal portion very slender, as is the inner flagel-

lum throughout. The antennal scale is approximately four fifths as long as the

rostrum, and of very nearly the same form as in P. Montagui. The oral ap-

pendages differ from those of P. Montagui in the following particular.- : the

proximal segment of the mandibular palpus is dilated, though not quite as

conspicuously as in P. Montagui ; the posterior lobe of the scaphognath of the

second maxilla is very short, broad, obtusely rounded at the extremity, and

projects very little back of the base of the endognath, while in P. Mm
and the allied species it is very much prolonged and acutely triangular pos-

teriorly ; in the second maxilliped the daetylus is about as long as broad, and

articulated with the oblique distal end of the propodus (PI. XIII. fig. 12),

while in P. Montagui and its allies the daetylus is a narrow plate, articulated

by one edge to the distal part of the mesial edge of the prop. »dus. The external

maxillipeds are very slender, reach to about the tip of the rostrum, and have

well-developed exopods, fully half as long as the ischium ;
the ischium is a

little longer than the rest of the endopod, which is composed, as in P. Mon-

tagui, of only two distinct segments beyond the ischium, and in this case these

two segments are subequal in length.

The legs of the first pair are very slender, and reach to the tips of the external

maxillipeds. The second (chelate) legs are exactly alike, and reach to or con-

siderably by the tips of the antennal scales. The ischium is a little longer than

the merus ; the carpus is a little less than twice as long as the merus, slightly

shorter than the antennal scale, and composed of about fifteen segmenta, of

which the proximal are separated by indistinct, but the four or live distal by

conspicuous articulations, while the ultimate is aboul twice as long as broad,

and the next three or four, each, only aboul ball as long as broad. The chela

i. slender, only a very little stouter than the distal end of the carpus, nearly

B third as long as the carpus, and about halt' M kmg as the merus, and the

digits are alike, aboul as long as the basal portion, slightly gaping, and with

a very few long setiform hairs. The third, fourth, and fifth pain of V

edingfy slender, sparsely armed with minute spinules and slendei

and the dactyh' are very long and slender, slightly end regularly bent, and
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flattened a little vertically (or in the direction of the plane of the curvature),

and wholly unarmed ; those of the fifth pair reach beyond the tip of the ros-

trum, and the fourth and third pairs are successively a little longer ; the dac-

tylus in the fifth pair is a third or a little more than a third as long as the

propodus, in the fourth pair a little longer than in the fifth, and in the third

pair not far from half as long as the propodus.

The abdomen is evenly rounded and not at all compressed above, and less

geniculated at the third segment than in P. Montftgui. The sixth segment is

about once and two thirds as long as the fifth. The telson is about once and a

half as long as the sixth segment, and terminates in an acutely triangular tip,

armed each side with two long spines, of which the proximal is very much the

longer, and at the extreme tip with a few long, plumose setde.

The branchial formula is the same as in P. Montagui.

Pandalus acanthonotus, sp- nov.

Plate XIII. Figs. 10, 11.

This species, of which there is but one specimen in the collection, is closely

allied to P. tenuipes, but is at once distinguished from it by the deeper and

nearly horizontal rostrum with the dorsal teeth forming a continuous series with

the spines on the dorsal crest of the carapax ; and by the much longer sixth

somite of the abdomen, which is more than twice as long as the filth somite,

and longer even than the telson.

Female. — The carapax including the rostrum is only about a third of the

entire length, somewhat contracted in front as seen from above, and with the

rostral carina extending back to about the middle, but not sharp except in front,

where it is armed with five slender spines movably articulated with the carapax

and closely crowded together. The rostrum is considerably shorter than the cara-

pax proper, nearly horizontal, expanded below, tapers to an acute tip, is armed

above with seven teeth, of which the anterior is very minute and a little way

from the tip while posteriorly the teeth become slender and at last spinifonn,

almost like the spines of the carapax, with which they form a continuous

series ; below, the edge is armed with six teeth, of which the anterior one is

minute and situated a little back of the tip.

The eyes are large, pyriform, and black, and, as well as the antennuhv and

antenna', are nearly as in ]'. tenuipes.

The oral appendages are all very nearly as in P. tenuipes; the propodus in

the second maxillipcd (PI. XIII. tig. 11) is, however, a little larger proportion-

ally, and the very narrow dactylus articulated along nearly halt the length of

the mesial edge of the propodus. very much as in /\ Montagui, while in

P. tenuipes the dactylus is about half as long as broad ami articulated with the

oblique distal end of the propodus. The external maxillipeds reach a little by

tin- tips of the antennal scaler, are almost exactly as in /"
. and, as in

that species, have well developed exopods half as long as the ischia. Tl.
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appendages do not differ very much from those of P. carinatus figured on
Plates X. and XI. : the first maxilla? and second maxillipeds are almost exactly

as in P. carinatus; the distal segment of the mandibular palpus is broader and

more obtuse at the tip, but in other respects the mandibles do not differ ; the

second maxillae differ only in having the posterior division of the distal lobe of

the protognath proportionally a little smaller ; the first maxillipeds are similar

to those of P. carinatus, but the lamellar portion of the exopod is a little

broader and more abruptly narrowed into a more slender flagelliform portion
;

the external maxillipeds are more slender than in P. carinatus, and the two

distal segments are subequal in length.

The legs of the first pair reach to the tips of the external maxillipeds and are

as in P. tenuipes. The second (chelate) legs are very nearly alike, but the left

is a little longer than the right and reaches to about the tip of the antennal

scale ; both are about equally slender ; the carpi are more than a third of the

entire length, segmented throughout but more conspicuously distally, and com-

posed of about twenty segments, of which the most distal one is considerably

longer than broad, but all the others shorter than this and approximately equal

in length ; the chelae are alike, scarcely stouter than the carpus and only a little

more than twice as long as its distal segment. The third, fourth, and fifth pairs

of legs are nearly as in P. tenuipes: those of the posterior pair reach consider-

ably by the tip of the rostrum, and the fourth and third are successively a little

longer ; the meri are sparsely armed with small spines, but the distal segments

unarmed excepting a few setae or hairs ; the dactylus in the third pair is about

a third as long as the propodus, and in the fourth pail about a fourth as long

as the propodus.

The abdomen is rounded above, but is rather strongly geniculated and

slightly compressed at the third somite. The sixth somite is more than twice

as long as the fifth, longer even than the antennal scale or rostrum, and strongly

compressed.

The telson is much shorter than the sixth somite, slender, and terminates, as

in P. tenuipes, in a triangular tip armed each side with two long and slender

spines of which the proximal is much the longer.

The surface of the carapax and abdomen is minutely roughened, as in

P. tenuipes, by thickly crowded irregular transverse punctate ridges.

The branchial formula is apparently just as in P. tcnuijKs, P. Montagui, etc.,

and as in the following species, P. carinatus.

MEASUREMENTS.

Station 321

Sex 9

Length from tip of rostxum to tip of telson ..... 48.0 mm.
" of carapax including rostrum 14.2

" of rostrum.......... ,; - :i

Breadth of carapax ......... L9

Length of antennal scale ........ 5.6
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Breadth of antennal scale 1.3 mm.

Length of right chelate leg . . . . . . . ,11.5
" carpus 4.2

« chela 1.0

" left chelate leg 13.5

" carpus 5.4

" chela 1.0.

" third leg . 19.0

" fifth leg 18.5

" fifth somite of ahdomen 3.0

" sixth somite of abdomen 7.0

Height of « " " 2.7

Length of telson 5.2

Station 321, N. Lat. 32° 43' 25", W. Long. 77° 20' 30", 233 fathoms.

Pandalus carinatus, sp. nov.

Plate X. Figs. 2 - 2f
. Plate XI. Figs. 1 -3.

Female.— The surface of the carapax and abdomen is microscopically punc-

tate for the insertion of very minute hairs. The carapax including the rostrum

is about as long as the entire abdomen, but the carapax proper much shorter

than the rostrum and armed with a high dorsal crest nearly the whole length

and with four sharp and very conspicuous longitudinal carina) each side. The

rostrum is very slender, nearly horizontal toward the base and slightly upturned

from a little back of the middle, and armed above, from near the slender and

acute tip, with thirteen conspicuous teeth in front of the orbit and four more

on the anterior half of the carapax, and beneath from near the tip to the front of

the eye with nine similar teeth. The uppermost of the four lateral carina; is in

a line straight back from the middle of the orbit, but is interrupted by a slight

depression and terminates in a small tooth just back of the middle, and is not

conspicuous on the anterior half of the carapax ; the second and third carina

are continuous the whole length of the carapax, nearly parallel and Blightly

curved, the upper terminating anteriorly in a conspicuous antennal spine

just over the base of the antenna, the lower in a similar but laterally more
prominent spine below the base of the antenna; the lowest carina is a marginal

carina of the inferior edge of the carapax, which is more strongly incurved than

in the typical species of Pandalus.

The eyes are rather small for the genus, pyriform, and black. The fir-:

ment of the peduncle of the antennula is broad, Bquamiform, excavated for the

reception of the eye, and furnished externally with a large lamellar pi

terminating anteriorly in an acute angle in front of the eve. The second

and third segments are very short, taken together being scarcely longer than

their diameter. The outer Bagellum i* a little more than twice as long as the

peduncle, the basal half considerably thickened and hairy, but the terminal



64 BULLETIN OF THE

portion exceedingly slender. The inner flagellum is considerably longer than

the outer, reaches nearly to the tip of the rostrum, and is slender throughout.

The antennal scale is about three fourths as long as the carapax excluding the

rostrum, and near the base about a fourth as broad as long, but tapers distally

to an acute tip. The second segment of the peduncle of the antenna is armed

with a triangular tooth above the base of the scale ami with a long spine below.

The flagellum is slender, and considerably longer than the carapax including

the rostrum.

The mandibles (PL XI. fig. 1) are nearly as in P. Montagui, though the

proximal segment of the palpus is much less dilated, and all the segments are

only sparsely armed with setae ; the mandibles are in fact more nearly as in

P. tcnuipes. The first maxillae (Fig. 2) are essentially as in P. Montagui. The

lobes of the protognath and the endognath of the second maxilla (Fig. 3) are

nearly as in P. Montagui, but the scapognath is very different ; its posterior lobe

is short, broad, and evenly rounded, much as in P. tenuipes, while the anterior

lobe is much longer than the posterior, fully as broad, and with a broad and

truncated extremity ; both extremities of the scaphognath are margined with

very long plumose setae, while those upon the edges between are short. The

first and second maxillipeds (PL X. figs. 2 s
, 2b) do not ditfer essentially from

those of P. Montagui. The external maxillipeds have well-developed exopods

about two thirds as long as the ischium, which is more than half the entire

length of the endopod ; the terminal segment of the endopod is considerably

longer than the penultimate, and tapers to an acute point.

The legs of the first pair are more slender than the external maxillipeds, and

do not quite reach to their tips. The right chelate leg (PL X. fig. 2 C
| reaches a

little by the base of the antennal scale, and i> rather stouter than usual in the

genus ; the merus and caqius are subequal in length, and the carpus is rather

obscurely divided into about eight segments, of which the proximal and distal

are much longer than the others; the chela is very little shorter than the

carpus and much stouter, and somewhat swollen so that it is between a third

and a fourth as broad as long ; the digits are rather stout, slightly curved, and

more than a third of the entire length.

The three last pairs of legs are slender, Bubequal in length, reach to about

the tips of the first pair, are armed with numerous seta? and slender spines,

and the dactyli are slender, very .-lightly curved, and about a third as long as

the propodL

The first, second, fifth, and sixth somites of the abdomen are evenly rounded

above, but the third and fourth are armed with a sharp dorsal carina, most

conspicuous on the third Bomite, and in both somites projecting backward over

tin- succeeding somite in a prominent horizontal and acute tooth. The firat

epimeron projects downward even below the second, which is orbicular and

about a- broad a- bigfa ; the third and fourth epimera project backward in

nly rounded lobes, but the fifth in an acute angle.

The telson is aboul as long as the tilth and sixth somites together, narrow,

armed witli lour pail- of dooal aculei, and the triangular tip (PL X.
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with three pairs of spines, of which the terminal are small and slender, the

next very long, and the anterior short and stout. The lamellae of the uropods

are about as long as the telson : the inner is lanceolate and between four and

five times as long as broad ; the outer is between three and four times as long

as broad, with the tip broad, somewhat obliquely rounded, and projecting con-

siderably beyond the acute tooth in which the outer margin terminates, and

just inside the base of which there is a spine much longer than the tooth itself.

The outer lamella of the appendage of the first somite of the abdomen is a

little longer than the protopod, about a sixth as broad as Long, and margined

with multiarticulate plumose seta; as usual, while the inner lamella la a little

less than half as long as the outer, expanded externally near the base, where the

breadth is equal to about a fourth the length, but tapering and slender distally,

and margined with plumose setae like the outer. The inner lamella of the

appendage of the second somite is a little longer than the outer lamella of the

appendage of the first somite, between six and seven times as long as broad,

and bears, a little way from the base, the usual stylet, which is about a fifth as

long as the lamella itself.

The single specimen is from Station 327, N. Lat. 34° 0' 30", W. Lon.

76° 10' 30", 178 fathoms, and gives the following measurements :
—

Sex o

Length from tip of rostrum to tip of telson 48.0mm.
" of carapax including rostrum ...... 24.0
" of rostrum . . . . . . . t .15.2

Breadth of carapax ...... 52
Length of antennal scale ....... 71
Breadth of " "

. 1.8

Length of right chelate leg ;i o

" carPU3 2.2
" chela ....... 19
" left chelate leg 10.3

carpus ....... 4a
chela

1.2
" sixth somite of abdomen 43

Height of " " « o o

Length of telson
(; j

The genus PandaluB, as at present recognized, apparentlv contains species
representing several genera, and this species is probably not strictly congeneric
with /'. Montagui, the type species. The carinated carapax gives the species
a very different asped from the typical Pandali, but the appendages through-
out, excepting the Bcaphognath of tin- second maxilla, are very nearly m in
P. Montagui, and the number and arrangement of the branchiee are the same
08 in that species, P. propinquus, borcalis, kptocmu, and touupes, or as indicated
in the following formula.

vol. x. — no. 1. 5
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Somites.
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Miersia Agassizii, sp. nov.

Plate XI. Figs. 5-7. Plate XII. Figs. 1-4.

Male.— The carapax is nearly as broad as high, but is a little compressed above

so as to make the dorsum somewhat obtusely angular, though rounded and not

at all carinate even anteriorly. The rostrum is imperfect in all the specimens

seen, but in the most perfect specimen it was evidently much longer than the

carapax proper ; it is very slender, slightly upturned toward the tip, and back

of the tip of the antennal scale is armed with seven teeth above and four

beneath. The anterior margin projects in an acute, but scarcely spiniform,

angle above the base of the antenna, and opposite the base in an acute and

laterally prominent branchiostegial spine, below which the branchiostergite is

rather suddenly incurved in the anterior part of the carapax. The surface of

the carapax and abdomen is naked and smooth to the unaided eye, but is micro-

scopically punctate.

The eyestalks are very short, and terminated by small hemispherical black

eyes. The peduncle of the antennula is short, much less than half as long as

the antennal scale : the first segment is fully as long as the second and third

taken together, is deeply excavated above for the reception of the eye, and its

outer edge is armed distally with a small tooth ; the second and third seg-

ments are broader than long and subcylindrical. The outer or major flagel-

lum is nearly twice as long as the antennal scale, with the proximal portion

for about half the length of the antennal scale compressed vertically, broadly

expanded, and thickly clothed beneath with fine hairs, but the distal portion is

very slender and somewhat compressed vertically. The antennal scale is about

three fourths as long as the carapax excluding the rostrum, and near the base

about a fourth as broad as long, but narrowed regularly to a very slender tip.

The second segment of the peduncle is armed with an acute dentiform spine

below, and a triangular tooth above the base of the scale. The distal segment
of the peduncle reaches only about a third of the way from the base to the

tip of the antennal scale. The nagellum is wanting in all the specimens

examined.

The labrum is fleshy, prominent as seen in front, and the inferior edge is

thickened and slightly indurated and applied to the concave dorsal BUifaces "f
the mandibles. The lobes of the metastome are very broad distally and some-
what truncated. The mandibles (PI. XII. figs. 1, 1") are expanded into thin,

dorsally concave and strongly dentate ventral processes, above and closely

connected with which are small and narrow molar areas. The opposing
of the ventral processes differ Somewhat on the two sides : on the righl side, as

shown in the figures, the mesial edge is slightly convex as seen from above OT

below, and armed with about eight acutely triangular teeth, beyond which there

are several small teeth on the anterior edge ; on the left side the mesial edgeas
seen from above or below is straight or slightly concave, terminates anteriorly

in a sharp angle beyond which there are no teeth on the anterior edge, and the
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teeth on the anterior part of the mesial edge are very small, though back of

these small teeth there are about as many and as large teeth as on the mesial

edge of the right mandible. The protognathal lobes of the first maxilla

(PI. XII. fig. 2) are approximately equal in size, broad at the ends, and armed

as usual with slender spines upon the distal, and numerous setse upon the prox-

imal lobe. The endognath is small, obtusely pointed, and armed with a very

few marginal setse and with two slender spines upon a small fold on the ven-

tral side near the tip. The protognathal lobes of the second maxilla (PI. XII.

fig. 3) are very unequal, the proximal lobe is broad but very short, while the

distal is long and deeply divided into two narrow and obtuse lobes. The

endognath is unsegmented, short, and narrowed to a slender tip. The sca-

phognath projects anteriorly slightly beyond the endoguath, and both ends

are broad and evenly rounded.

The protopod of the first maxilliped (PI. XII. fig. 4) projects very little

anteriorly, and is obscurely divided into a very small proximal and a large

distal lobe. The endopod is well developed, and composed of three segments,

of which the proximal is very short, broader than long, the second nearly three

times as long as broad, the terminal a little smaller than the second and

lanceolately pointed, and all the segments margined with setae. The exopod

is a very large lamelliform lobe longer than the endopod, about a third as

broad as long, expanded and broadly rounded in outline distally, and edged

with plumose seta; which gradually increase in size distally along the margin.

The epipod is small, branchial, with the anterior and posterior parts nearly

equal. The ischium in the second maxilliped (PI. XI. fig. 5*) is much shorter

than broad ; the merus between two and three times as long as broad ; the

carpus a little narrower than the merus and about as long as broad ; the pro-

podus bent back upon the merus as in most Pahemonidse, a little longer than

the merus, nearly half as broad as long, and obliquely truncated along the

mesial edge for the articulation of the dactylus, which is more than twice as

broad as long and armed with setae and slender spines as is the mesial and

anterior edge of the dactylus. The exopod is nearly as long .as the endopod,

slender, and multiarticulate and flagelliform for more than half its length.

The epipod is broad at base, somewhat triangular, and bean a large phillo-

branchia. "The endopod of the external maxilliped reaches a little beyond the

middle of the antenna] scale, and is slender and composed of three segments, of

which tlic proximal is the longest, reaches as far forward as the antero-lateral

angle of the carapax, and is strongly curved and dorsally compressed in the

middle opposite the mouth ; the middle and the distal segments are straight,

t!n- middle about half as long, and the distal nearly as long, as tin' proximal ;

all the segments are mora or less setigerous. The exopod is slender, multi-

articulate, Bagelliform, and aboul a- long as the proximal segment of the endo-

pod. The epipod is narrow, lamellar, nearly as long as the middle segment of

the endopod, and lies between the branchiae of tin' ninth and tenth somil

All the thoracic legs are furnished with exopods like those of the external

maxillipeds, and the first, second, and third pain are furnished also with epi-
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pods like those of the external maxillipeds. The first and second pairs of legs

are slender, do not reach the tips of the external maxillipeds, and are very

nearly alike, but the carpus and chela are a little longer and more slender in

the second than in the first pair. In both pairs the menu is a little longer

than the ischium, and reaches to or a little by the anterolateral angle of the

carapax. In the first pair the carpus is scarcely more than half as long and

about as stout as the merus, and the chela is somewhat longer and a little

stouter than the carpus, and with slender slightly compressed and nearly

straight digits about a third of the whole length. In the second pair the carpus

is scarcely as stout as the merus and about two thirds as long, and the chela is

scarcely stouter than the carpus, but considerably longer. The third and fourth

pairs of legs are nearly alike and reach by the tips of the external maxillipeds,

the lower edges of the meri are spinulose, the propodi considerably longer than

the carpi, and the dactyli are slender, nearly straight, unarmed, and nearly a

third as long as the propodi. The posterior legs are slightly shorter than the

third and fourth, and like them except the distal extremity, which is peculiarly

modified. The propodus is slender, about as long as in the third and fourth

pairs, is furnished with a few very long plumose seta; near the middle, is

thickly armed distally along the lower edge with serrately armed and simple

seta;, and so densely clothed at the tip with long setae as to very nearly hide

the dactyl us, which is very short, curved at the tip, and armed with several

slender spines.

The abdomen is large relatively to the cephalo-thorax, strongly compressed,

and dorsally carinated except upon the first somite, the carina being most con-

spicuous on the third somite, where it projects posteriorly in a very long and
slender tooth. There is a similar but much smaller tooth on the three suc-

ceeding somites, though in two of the three specimens examined it is nearly or

quite obsolete on the fourth somite. The epimera of the four anterior somites

are broad and very deep, the height of the abdomen at these somites being as

great as or greater than that of the carapax. The first epimeron is as deep

as the second, and its anterior edge is slightly concave in outline and projects

a little below ; the second is about as broad as high, and approximately orbicu-

lar ; the third and fourth project posteriorly in broadly rounded lobes ; the

fifth projects posteriorly in an angular lobe obtusely rounded at the tip. The
sixth somite is nearly twice as long as the fifth, and about twice as long as high.

The telson is considerably longer than the sixth somite, very slender toward

the tip, rounded and slightly sulcated above, and armed with four or live pairs

of stout dorsal aculei on the distal half. The outer lamella of the uropod

Bcarcely reaches the tip of the telson, is about four times as long as broad,

tapers very slightly except near the tip, which is ovate and projects nearly the

width of the lamella beyond the angle in which the thickened outer margin
ends; the inner lamella is obtusely lanceolate, ami considerably shorter and a

little narrower than the outer.

'l'he outer ramus of the appendage of the first somite of the abdomen is long

and slender, and like that of the BUCCeediog appendages, but the inner ramus is
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developed into a broad oval lamella about a third as long as the outer ramus,

with both margins setigerous and the inner thickened and bearing a slender

stylet armed as usual with minute hooks. The inner ramus of the appendage

of the second somite bears the two stylets usually characteristic of the male.

A small and imperfect female specimen appears not to differ from the males

as above described except in the usual sexual characters. The inner ramus of

the first abdominal appendage is a very small lamella nearly four times as long

as broad and furnished with very long and slender setae.

The surface of the carapax and abdomen is very nearly naked, but is rough-

ened by minute granular projections.

The number and structure of the branchia: seem to be essentially the same

as in the typical species of Pandalus, but there is apparently no epipod at the

base of the fourth leg, so that the branchial formula is as follows :
—

Somites. VII. VIII. IX. X. XI. XII. XIII. XIV. Total.

Epipods, 1111110 (<>)

Podobranchia, 10 1

Arthrobranchise, 2 11110 6

Pleurobranchias, 111115
li+(6)

The most perfect of the three specimens in the collection affords the follow-

ing measurements :
—

Station 330

Sex $
Length from tip of rostrum to tip of telson 80+ mm.

" of carapax excluding rostrum 16.0

" of rostrum 16+

" of antennal scale H-7

Breadth of " " 3.0

Length of sixth somite of abdomen 10°

Height " « " 5-0

Length of tekon 13-0

Station. X. I.at. W. Long. Fatlmms. Specimens.

305 41° 23' 15" 65° 51' 25" 810 1 <J.

323 33° IS7 0" 76° 12' 30" 457 1?.

330 31° 41' 0" 74° 35' 0" 1047 1 <f

.

Miersia gracilis, sp- nov.

riateXI. Fijfs. 4-4 1
.

Young mnU. — The carapax u slightly compressed, and including Che rostrum

only a little shorter than the abdomen ; the dorsum La rounded posteriorly, but

carinated in {rant of the middle, and rises ulteriorly into a high and share
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which extends to the base of the rostrum ; and the anterior margin is armed

as in M. Agassizii. The rostrum is considerably longer than the carapax

proper, very slender, directed slightly downward for a short distance from the

base, and is then nearly horizontal to the very slender and acute tip ; is armed

above for its whole length with fourteen teeth, of which the four or five pos-

terior are nearer together than the others, and the two posterior very small and

back of the orbit on the carapax proper ; and is armed below with nine teeth

from in front of the eye to the tip.

The eyes are very much larger than in M. Agassizii, pyriform, and black.

The antennulse are very nearly as in M. Agassizii, but the thickened proximal

part of the outer or major flagellum is relatively a little shorter. The anten-

nal scale is about half as long as the rostrum, about three fourths as long as

the carapax excluding the rostrum, and of nearly the same form as in M.

Agassizii.

The labrum and metastome are nearly as in M. Agassizii. The mandibles

differ from those of M. Agassizii in the molar areas being very small, nearly

obsolete, and not distinctly separated from the ventral process, which is armed

with teeth more uniform in size and not becoming rudimentary anteriorly.

The terminal segment of the mandibular palpus is slightly shorter than in

M. Agassizii, but in other respects the palpus does not differ. The distal lobe of

the protognath of the first maxilla is very broad at the prehensile edge, and the

lobe is much larger than the proximal lobe ; the endopod is more slender than

in M. Agassizii, is armed with one in place of two spines on the fold near the

distal extremity, and is without marginal setaj. The divisions of the distal

lobe of the protognath of the second maxilla are much broader distally, pre-

senting much longer prehensile edges, and the scaphognath is narrower than in

M. Agassizii. The protopod of the first maxilliped is as in M. Agassizii, but

the exopod and endopod (PI. XII. fig. 10) differ conspicuously. The endopod

is more slender and the distal segment is very much shorter, while the lainel-

liform exopod has the inner angle of the distal extremity prolonged and indis-

tinctly segmented, thus approximating to the early stages, in which it is

doubtless flagelliform. The second maxilliped is as in M. AgasrixU, except the

terminal portion of the endopod (PI. XI. fig. 4d
) which differs in the same way

as that of Pandalus tcnuipcs differs from that of P. acanthonotus (PI. XIII.

figs. 11, 12), but to a greater extent, the dactylus being narrow, longer than

broad, and transversely articulated with the propodus.

The external maxillipeds and chelate legs are almost exactly as in M. .

sizii. The third and fourth pairs of legs are alike, and differ from those of

M. Agassizii in having shorter carpi scarcely half as long as the meri, propodi

about twice as long as the carpi, and dactyl] only a very little shorter than t he

propodi, slender, slightly curved, and armed with a few minute spines. The

posterior legs are scarcely three fourths as lung as the fourth, hut the segments

have nearly the same relative proportions except the dactylus (PI. XI. fig. -1*),

which is about a third as long as the propodus, obtuse at the tip, and armed

along the lower edge and at the tip with serrate seta1
, of which the terminal
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ones are much the longer, while the proximal are like those upon the propodus,

which is armed with serrate setse somewhat as in M. Agassizii.

The abdomen is a little more slender than in M. Agassizii, and the third,

fourth, and fifth somites are more conspicuously toothed, but none of the

somites are distinctly carinated except the third, which is strongly carinate, or

crested, and projects over the fourth somite in a very strong tooth, and the

fourth and fifth, which are anteriorly rounded above, and have a short carina-

like elevation at the base of the tooth. All the epimera are somewhat smaller

than in M. Agassizii, but similar in form to those of that species except that

the fifth has a distinct tooth in the postero-dorsal edge. The sixth somite is

fully twice as long as the fifth, twice as long as high, and strongly compressed

laterally.

The telson is a little longer than the sixth somite, about as long as the

antennal scale, slender, and tapers to a long and slender tip armed either side

with six to eight spines, besides five or six pairs of dorsal aculei above the tip.

The lamellae of the uropods are almost exactly as in M. Agassizii.

The inner ramus of the appendage of the first somite of the abdomen

(PI. XL fig. 4b
) is a little more than a third as long as the slender normal outer

ramus, fully three times as long as broad, ciliated along the outer edge, the

inner edge straight, and projecting slightly distally, where it is armed with the

usual hooklike spines for holding together the appendages of the two sides of

the animal. The inner ramus of the appendage of the second somite bears the

usual two stylets (PI. XI. fig. 4°), but the secondary stylet, specially character-

istic of the male, is rudimentary, only about a fifth as long as the other, is

terminated with a single long seta, and undoubtedly indicates that the speci-

men is immature.

The surface of the carapax and abdomen is naked, but thickly and conspicu-

ously punctated.

The branchial formula is apparently the same as in M. Agassizii.

The Bingle specimen is from Station 328, N. Lat. 34° 28' 25", W. Long.

75° 22' 50", 1632 fath., and gives the following measurements :
—

Sex <?

Length from tip of rostrum to tip of telson 44.0mm.
" of carapax including rostrum 20.0

" of rostrum **»0

" of antennal scale 6.0

Breadth of " " 16

Length of sixth somite of abdomen 6.5

Height of " " " 2 - 7

Length of telson 6-°

This species is perhaps not congeneric, or consubgeneric, with M. Agastimi,

but it seems best to refer them both to the present genua until their relation!

to the typical Mediterranean ipecacs oiMitnia can be better determined.

The form and dentition of the rostrum of Mi< nia giueilit appear to be much
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like Acanthephyra debilis A. Milne-Edwards (Ann. Sci. Nat., 6°" series, XI.

No. 4, p. 13, 1881), and it is possible that the species may be identical, — or, on

the other hand, that they may belong to very different genera. Milne-Edwards

says :
" Le genre Acanthephyra semble rattacher les Peiueus, les Reyulus, les

Oplophorus et les Ephyra," but gives no characters which enable me to tell how

the genus differs from Miersia {Ephyra), though the species of Miersia appear

to be very little known, as I have already remarked, and Milne-Edwards may

have had opportunities of examining typical specimens, to which, however, he

does not allude. Miersia Agassizii is evidently very distinct from any of the

species of Acanthephyra described by Milne-Edwards.

MENINGODORA,* gen. nov.

Internment throughout very thin and membranaceous. Body compressed

laterally and the carapax dorsally carinate anteriorly, with a short triangular

rostrum, a well-developed branchiostegial spine as in Miersia, and with an

antennal and hepatic sulcus, above which there is a carina which is continued

back along the dorsal limit of the branchial region, — a form of areolation

strongly recalling the Penaeidae. Antennal scales broad and foliaceous, but all

the other articular appendages essentially as in Miersia. The branchiae (phyl-

lobranchiae) have the same structure and arrangement as in Miersia, except

that there is apparently but one arthrobranchia at the base of the external

maxilliped, making in all eleven branchiae and six epipods each side.

Although differing very conspicuously in general appearance from the species

of Miersia here described, this genus is very closely allied to them, as a com-

parison of the figures of the appendages will show, but it is sufficiently dis-

tinguished by the characters above given. Its relation to Hymenodora
-f

is more

obscure, though perhaps equally close. In Hymenodora the body is not com-

pressed, and according to Buchholz's figure the epimera of the second somite of

the abdomen do not overlap the epimera of the first segment, but are of the

same form as the succeeding epimera, and this seems to be confirmed by the

clause in Sars's generic diagnosis, "epiraeris aeqvaliter rotundatis." More-

over, the endopod of the first maxilliped, according to Sars. is not segmented

("parte terminali (propria) angusta, inarticulate"). On the other hand, the

number of the branchiae is apparently the same, though Sars's statement

("branchiae utrinqye 6, antica et postica simplex, cetera 1 bipartite; pneterea

adsunt branchiae supplementarire, indivisee, laminaeeae, basi maxillipedum V*

et 2"" paris allixae") does not make this perfectly clear.

. * Mary's, a membrane ; Bopd, skin.

t Hymenodora glaciaiia G. 0. Sara, Archiv Bfathem. Naturvid., Kriatiania, II.

p. 341, 1877 (PasipJioi glacialis Buchholz, Zweite deutsche Nordpolfahrt, 11. p, 879,

PI. I. fig. 2, 1874).
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Meningodora mollis, sp. nov.

Plate XI. Figs. 8-9. Plate XII. Figs. 5-9.

Female. — The carapax including the rostrum is ahout two thirds a3 long

as the abdomen to the tip of the telsun, ahout half as high as long, and con-

siderably compressed ; the dorsal carina is high and very sharp in front,

gradually diminishes posteriorly, scarcely reaches the posterior margin, and

anteriorly extends to the tip of the acutely triangular rostrum, which is about

half as long as the antennal scale and only about a seventh as long as the cara-

pax. On the dorsal carina just back of the base of the rostrum there are five

or six very indistinct rudimentary teeth scarcely perceptible to the naked eye

and too minute to be indicated in the figure. The anterior margin projects in

a triangular lobe above* the base of the antenna, and is armed below with an

acute and laterally prominent branchiostegial spine very much as in Mierria

Agasskii. From just back of the eye a distinct gastro-antennal and gastro-

hepatic carina extends backward and downward and divides, the upper branch

continuing back in a gastro- and cardiaco-branchial carina, and the lower turn-

ing down in front of the branchial region and limiting a wide antennal and

hepatic sulcus behind. The inferior and posterior edges are broadly and evenly

curved.

The eyestalks (PI. XL fig. 8*) scarcely reach the tip of the rostrum, are

nearly cylindrical, slightly swollen near the base and tapered distally, with a

papilla-like tubercle just back of the cornea on the inner side and very small

terminal black eyes no thicker than the adjacent stalk.

The first segment of the peduncle of the antennula is about as long as the

eye and rather longer than the other two taken together, flattened and some-

what excavated above and with a rather broad lateral lobe terminating in a

tooth nearly as far forward as the extremity of the body of the segment itself ;

the second and third segments are subcylindrical and approximately equal, but

the third projects below in a process for the articulation of the lower rlagellum

far beyond the base of the upper flagellum. The proximal part of the upper

flagellum is much stouter than the lower, somewhat compressed, not conspic-

uously swollen at the base, and hairy along the lower ed^e. The lower flagel-

lum is very slender, cylindrical, and nearly naked. The antennal scale is

ratlur more than twice as long as the eye, nearly half as broad as long, very

thin, foliaceous, Blightly narrowed distally, and obliquely truncated at the tip,

which extends a little beyond the small tooth in which the slightly curved

outer margin terminates. There are no acute teeth or spines on the Becond

segment of the peduncle at the base of the scale.

The oral appendages are all very nearly as in Aft . the differ-

being no greater in fact than might be expected between species belong-

ing to the same genua. The labium is nearly the same, but the lobes of the

metastome are much narrower. The mandibles (PL Nil- are much

the same, but the me.dal edge of the ventral prooesfl is short and armed with
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only five or six teeth, while the anterior edge is entirely unarmed ; the molar

area is considerably larger, and is rounded above instead of angular ; the palpus

is a very little larger and the second segment proportionally a little longer.

The proximal lobe of the protognath of the first maxilla (PI. XII. fig. 6) is

more angular anteriorly and its mesial edge a little longer, and the endognath

has but a single spine on the fold near the tip. The protognath and endognath

of the second maxilla (PI. XII. fig. 7) are almost exactly the same, but the

scaphognath is larger, more prolonged and ovate in outline at the tip, and

the posterior portion projects inward less prominently. The endopod of

the first maxilliped (PI. XII. fig. 8) is much stouter and the two distal seg-

ments much more nearly equal in length, and the exopod is more expanded

anteriorly and more prolonged at the outer than at the inner edge. The endo-

pod of the second maxilliped (PL XL fig. 9) is a very little stouter proximally

and has a rather shorter carpus, but differs very slightly ; the exopod is a very

little longer ; and the epipod is narrower at base, more ovate iu outline, and
bears a branchia composed of only a few pairs of lamellae.

The endopods of the external maxillipeds reach considerably beyond the tips

of the antennal scales, and are composed of three segments each, as in Miersia

Agassirdi, but are considerably stouter than in that species ; the proximal seir-

ment is distally stouter than any part of the other segments and nearly as long

as the other two together; the middle segment is scarcely more than a fourth as

long as the proximal, and the distal is triquetral, tapers to an acute point, and
is nearly naked but armed with a few minute spines near the tip. The exo-

pod is multiarticulate, flagelliform, as in Miersia Agassizii, and about as long as

the proximal segment of the endopod. The epipod is nearly as in Miersia.

All the thoracic legs are furnished with exopods like the external maxillipeds,

and the first, second, and third pairs are furnished also with epipods as in the

external maxillipeds. The legs of the first pair are not stouter than the external

maxillipeds and fall considerably short of their tips : the merus is compressed

and nearly as long as the proximal segment of the endopod of the external

maxilliped ; the carpus is scarcely half as long as the merus, subcylindrieal,

and slightly enlarged distally ; the chela is about twice as long as the carpus,

very slightly swollen proximally, and the digits nearly a third the whole

length, strongly curved at the tips, and the propodal one considerably stouter

at base than the dactylus. The legs of the second pair are very slender, and

reach a little by the tips of the external maxillipeds : the ischium and merus are

strongly compressed, and the latter is longer than in the first pair and reaches

to the distal extremity of the proximal segment of the endopod of the external

maxilliped; the carpus is slender, cylindrical, and about half as long as the

merus ; the chela is slightly longer than the carpus, scarcely as long as in the

first pair, cylindrical, scarcely as stout as the carpus, not at all swollen, and

with very slender and slightly compressed digits about two sevenths the entire

length. The third and fourth pairs of legs are nearly alike: the ischia and

meri are compressed, and nearly as in the second pair, but a little Longer ; the

carpi are a little shorter and broader than in the second pair ; the propodi and
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dactyli are wanting on both sides. The ischium, merus, and carpus in the

posterior legs are nearly as in the third and fourth pairs, but the merus is a

little shorter and narrower, while the terminal portion (PL XL fig. 6) is very

nearly as in Miersia Agassizii : the propodus is longer than the merus, nearly

three times as long as the carpus, slender, nearly cylindrical, and is armed near

the middle with several very long and slender setae, toward the distal end with

numerous short serrate setae, and about the base of the dactylus with numerous

long serrate, plumose and simple setae ; the dactylus is very short and stout,

scarceby as long as the diameter of the propodus, strongly curved at the tip and

armed along the lower side with several spines.

The abdomen is considerably compressed, and has a sharp, but not very high,

dorsal carina on the third, fourth, fifth, and sixth somites, and is prolonged pos-

teriorly into a small tooth on the fourth and fifth somites. The outlines of the

epimera are very nearly as in Miersia Agasskii, but the posterior margins of

the third, fourth, and fifth are perhaps a little fuller and more broadly rounded.

The sixth somite is scarcely once and a half as long as the fifth, and about twice

as long as high.

The telson is nearly twice as long as the sixth somite, very slender distally,

the dorsum is without acidei but with a broad sulcus within the broadest part

of which there is a median longitudinal elevation, and the tip is armed with a

pair of lateral and a pair of very slender median spines.

The outer lamella of the uropod reaches slightly by the tip of the telson, is

about three times as long as broad, and with the tip rather broad and extend-

ing a little by the tooth in which the outer margin terminates, and within which

there is a small spine. The inner lamella is a little shorter than the outer,

about four times as long as broad, and lanceolate at tip.

The outer ramus of the appendage of the first somite is longer than the pro-

topod and like that of the succeeding pairs, while the inner is a minute lamella

about twice as long as broad. The inner rami of the four succeeding pairs of

appendages are each furnished with the usual stylet for attaching together the

two appendages of each pair.

There is but a single specimen in the collection, a female, wanting the left

leg of the second pair and the terminal portions of both legs of the third and

fourth pairs, from Station 328, N. Lat. 34° 28' 25", W. Long. 75° 22' 50",

1032 fathoms. This specimen gives the following measurements :
—

Sex ?
Length from tip of rostrum to tip of telson 75.Omm,

" of carapax including rostrum 80l8

" of rostrum -L5

" of antennal scale M
Breadth " " -»..">

Length of sixth somite of abdomen 8.0

Beight " " " 4.0

Length of telson '

"'"'
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EUMIERSIA, gen. nov.

Resembles Pandalus in the external form of the carapax and abdomen,

and agrees with it essentially in the structure of the oral appendages, and

the two species known to me have the same number and arrangement of

branchiae and epipods as in the typical species of Pandalus ; but the genus

is more like Miersia in the structure of the thoracic legs, which, however, are

greatly more elongated than in the species of that genus here described, and

have only very small epipods at the bases of the fourth pair and none at all

upon the fifth. The mandibles, though essentially as in Pandalus, are stouter

and have larger molar processes, while the ventral processes are very thin,

more expanded, and with broader serrate tips, thus approaching somewhat to

the structure in Miersia. The mandibular palpi are much stouter than in the

typical species of Pandalus, and have broad terminal segments.

Eumiersia ensifera, sp. nov.

Plate XIII. Figs. 1-9.

The carapax is as broad as high, with the cervical suture indicated by a

distinct sulcus from the dorsum to the upper part of the hepatic region either

side, where the sulcus terminates in a small but deep depression, and with a

very short and inconspicuous gastro-antennal sulcus ; the anterior margin is

armed with a small antennal and a distinct pterygostomian spine, though the

latter is wanting on one side in two of the specimens seen ; back of the cervical

suture the dorsum is very broad and evenly rounded, but there is usually a

very small dentiform tubercle in the middle line on the posterior part of the

cardiac region ; the rostrum in the smaller specimens is often not more than

half as long as the carapax proper, but in the larger specimens much longer and

in one specimen nearly as long as the carapax, nearly straight and horizontal,

or curved considerably upward as in the specimen figured, narrow, with a

strong ridge either side, tapering to a more or less acute tip, and with the

dorsal carina extending back upon the carapax nearly to the cervical suture

and armed with twenty-five to thirty spines directed forward, movably articu-

lated with the carapax, thickly crowded posteriorly bul more and more remote

anteriorly, and of which six to eighl are crowded upon the carapax in about

hftli the space between the orbit and the cervical suture ; beneath, the rostrum

is ciliated and in most of the specimens entirely unarmed, but in two u three

cases there are one or two teeth near the tip.

The eyestalka are short and terminated by small hemispherical Mack eyes

vi'iv nearly as in Miersia Agassimi. The peduncle of the antennula is about

half as long as the antennal scale : the first segment is about as long as the two

otheis taken together, excavated above for the reception of the eye, which, how-

ever, does not reach by a Considerable distance the extremity of the segment,

with a prominent lateral process terminating in an acute Bpine, and the body
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of the segment itself produced in a spiniform process outside the articulation

with the second segment ; the second and third segments are Bubequal in

length and nearly cylindrical. The flagella are imperfect in all the specimens

seen, but both were very long and slender: the upper or major flagellum is

slightly compressed near the base bnt not suddenly expanded, and was at Last

as long as the carapax and apparently very much longer ; the inferior flagellum

was a little smaller at the base than the superior, cylindrical, and apparently

about as long as the superior. The antennal scale is thick and strong, seven

or eight tenths as long as the carapax excluding the rostrum, about a fourth as

broad as long, only slightly narrowed toward the tip, which is truncated and

does not extend beyond the strong tooth in which the thickened outer margin

terminates ; the second segment is armed with a small spiniform tooth below

the articulation of the scale ; the third segment projects scarcely beyond the

second ; the fourth and fifth are very short, and the fifth does not project more
than its diameter in front of the second. The flagellum is wanting in all the

specimens seen.

The labrum is very large, the ventral surface flattened, broader than long,

and approximately rectangular, the antero-lateral angles being expanded below

so as to reach nearly as far forward as the middle portion, which projects in a

tuberculiform lobe a little above the plane of the ventral surface. The lobes

of the metastome are broad and rather fleshy, as in Pandalus. The molar

process of the mandible (PI. XIII. figs. 2, 2*) is stout, the mesial surface some-

what convex, and broken by several semicircular and concentric ridges, of which

the one nearest the base of the ventral process is armed with a closely-set series

of seta?. The ventral process is thin, distally broad and somewhat concave

above, and armed with about eight rather slender teeth. The palpus is a little

longer than the ventral process, the first and second segments subequal in

length, and the third longer and much broader than the second, lamellar, and

armed with numerous seta?. The proximal lobe of the protognath of the first

maxilla (Fig. 3) is large, somewhat triangular, with the mesial edge two or three

times as long as that of the narrow distal lobe ; the endognath is much shorter

than the distal lobe of the protognath and truncated at the extremity, which is

armed with a stout seta either side and a third one just below the tip. The

second maxilla (Fig. 4) is very nearly as in the typical species of Pandalus:

the proximal lobe of the protognath is very much shorter than the distal, and

its small anterior division is more conspicuous than in the typical species of

Pamdalus, while the two divisions of the distal lobe are nearly equal in size;

the endognath is scarcely half as long as the distal lobe of the protognath ;
the

anterior portion of the Bcaphognath is a little longer than the posterior, which,

as in the typical species of Fandaliu, is narrowed to an acute point, and the

mesial edge furnished with exceedingly long aeta», many times longer than those

upon the outer edge.

The- distal lobe of the protopod of the first maxilliped (Fig. ! what

triangular in outline ; the two proximal "i the three segments of the endopod

are subequal in length, while the distal segment is very Bhort, but little 1
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than broad ; the lamellar portion of the exopod reaches slightly beyond the

endopod, and the flagelliform is a little longer than the lamellar portion. The
ischium and merus in the second maxilliped (Fig. 6) are subequal in length

;

the propodus is about as long as the ischium and merus taken together, and

about half as broad as long ; the dactylus is articulated obliquely along the

distal end of the propodus, and is five or six times as broad as long ; the flagel-

liform exopod is slender, nearly twice as long as the endopod, and multiarticu-

late for half its length ; the epipod bears a well-developed branchia con;

of two series of numerous lamellae. The endopods of the external maxillipeds

reach nearly to the tips of the antennal scales : the proximal segment is nearly

as long as the two distal, vertically compressed, with a knifelike mesial edge
;

the middle segment is very slender, cylindrical, ami nearly naked ; the distal

segment is about two thirds as long as the middle, somewhat triquetral, very

slightly expanded near the middle, tapered to a point distally, and armed with

numerous short setae. The exopod is very slender and about three fourths as

long as the proximal segment of the endopod. The epipod is rudimentary,

scarcely longer than the breadth of the protopod, in a transverse sulcus on the

outer side of which it lies.

The first four pairs of thoracic legs have exopods and epipods like the ex-

ternal maxillipeds, but the exopods diminish in size very rapidly posteriorly,

and are minute upon the fourth pair. The legs of the first pair (Fig. 7) are about

as long as the carapax including the rostrum and reach to or a little by the

tips of the antennal scales : the ischium is slightly longer than the merus, and

both are very slender and armed with a few small spines; the carpus is very

much more slender than the merus, and about twice or considerably more
than twice as long, slight!y enlarged at the distal extremity, and entirely naked

and unarmed ; the chela in the larger specimens seen is a fourth or fifth as long

as the carpus, considerably stouter, slightly flattened, and the digits about a

third of the entire length, slightly curved, and rather sparsely clothed with

slender setae. The second (Fig. S) are similar to the first, but very much
longer and more slender : the chela is just about as long as in the first pair, but

not <piite as stout, while the ischium, merus, and carpus are very much longer

than in the first pair. The third, fourth, and fifth pairs of legs are more or less

broken in all the specimens seen, but are very long and slender, and are all

apparently longer than the second pair. The only one of these legs which is

complete belongs to a female 108 mm. long, and is apparently one of the

terior pair, hut is, unfortunately, detached. This leg
| Fig. 9) is nearly twice as

long as the first pair in the same specimen, and much more slender than the

second even: the ischium and merus make a little more than half the entire

length ; the carpus is much longer than the merus, exceedingly slender, some-

what enlarged at the distal extremity, and entirely naked ; the propodus is

fully as stout as the adjacent part of the carpus, scarcely more than a tenth

as long, anil armed with a i'vw short seta' on the dorsal side, a fascicle of longer

s eta; beneath, and a circle of very long ones aboul the base of the dactylus, which
is slightly longer than the carpus, slender, ami very slightly curved.



80 BULLETIN OF THE

The first and second somites of the abdomen are broadly rounded above and

not at all compressed, but the succeeding somites are considerably compressed,

particularly near tbe dorsum, which is not really carinated on any of the

somites, however, though tbe third somite is prolonged in a very prominent

tooth over tbe lourth. The first epimeron is broad and evenly rounded below,

the second much longer than higb and elliptical, the third and fourth with the

posterior edges rounded, but tbe fifth produced posteriorly in an acute point.

The sixth somite is about twice as long as the fifth, less than half as high as

long, and very strongly compressed.

The telson is about as long as the sixth somite, narrow distally, rounded

above, and armed with five to ten pairs of dorsal aculei and two pairs of long

spines at the tip. The outer lamella of the uropod reaches to about the tip ot

the telson, is nearly four times as long as broad, with tbe rounded tip extend-

ing much beyond the tooth in which the stout outer margin terminates and

just within which there is a spine as in most species of Pandalus. The inner

lamella is considerably shorter and much narrower than the outer, and lance-

olate in outline.

In the female, the inner ramus of the appendage of the first somite of tbe

abdomen is lamellar, about two thirds as long as the outer, four times as long

as broad, and tapered to an acute point. In tbe male, this ramus ia lamelliform,

but shorter and very much broader, being ovate and about twice as long as

broad. In the male the sexual appendage at the side of the stylet of the inner

ramus of the appendage of the second somite is as long as the stylet, and ex-

panded distally into a broad lamelliform and obtusely rounded tip.

The surface of tbe carapax and abdomen is naked, but thickly punctate.

All the specimens are imperfect and many of them fragmentary, and the

accompanying measurements are consequently very incomplete.

Station. N. Lat.

305
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Station
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like Penceus than like Stenopus hispidus as figured by Boas ; and the species is

not so closely allied to Penceus as might be inferred from the description of

Benthesicymus and its place in Bate's arrangement.

Benthesicymus Bartletti, sp. nov.

Plate XIV. Figs. 1-7.

Male. — The carapax is only slightly compressed laterally, and its surface, as

well as that of the abdomen, is naked and polished, but is very conspicuously

and peculiarly areolated. There is only one spine each side, a prominent and

acute branchiostegial, and from this a sharp carina extends back parallel with

the inferior margin to near the middle of the carapax, where it is interrupted

by a well-marked sulcus which, beginning as the antennal, turns slightly

downward, runs back above and contiguous to the carina just described, and

then turns down and nearly reaches the inferior margin ; back of this carina a

somewhat similar but much less conspicuous cardiaco-branchial carina accom-

panied by a slight sulcus extends to near the posterior margin of the carapax
;

there is a slight gastro-frontal sulcus at the base of the rostrum ; a very deep

and conspicuous transverse gastric sulcus, which slightly notches the dorsum at

about the middle of the carapax, extends in an even curve downward and for-

ward, as the gastro-hepatic, and joins the hepatic sulcus a little way back of the

branchiostegial spine ; and back of this sulcus there is a distinct but much less

conspicuous cervical, extending from very near the middle line, at about a third

of the way from the transverse gastric sulcus to the posterior margin, down-

ward to the cardiaco-branchial suture. In front of the transverse gastric sulcus

there is a sharp dorsal carina which rises into a lamellar crest and terminates

in a short and laterally compressed rostrum armed above with two sharp teeth

of which the posterior is slightly back of the orbit and the anterior apparently

about half-way behveen it and the tip, which is slightly broken but appears to

have terminated in an acute point about two thirds of the way from the base

to the tip of the eyestalk. Both edges of the rostrum are ciliated. Back of

the gastric sulcus the dorsum is broad and evenly rounded transversely.

The eyestalks (PI. XIV. figs. 1, 1*) are less than halt' as long as the antennal

scales, slender, Btrongly compressed vertically, with a small obtuse dentiform

prominence at the middle of the inner side, and just in front of and outside of

this a small spot of black pigment showing faintly on the upper but conspicu-

ously on the lower side. The eyes themselves are BCarcely wit ler than the stalks,

but are less compressed vertically, though still ninth broader than high, dis-

tinctly Faceted, ami dark brown in the alcoholic specimen.

The peduncles of the ontennulse (Fi,u,s - l, l*) are more than half as loi

the antenna] scales, and essentially as in the species of Penceus. The firs! Beg-

menl is considerably longer than the two others taken together, is expanded

laterally and deeply excavated above to fit the eye, anil the outer margin is

aimed with an acute tooth opposite the extremity of the eye ami another at the
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distal end ; the second and third segments are snbequal in length, and the ter-

minal is considerably prolonged beneath at the origin of the lower flagelluni ;

the inner and distal margins of the first segment, and nearly the whole exposed

surface of the second and third, are thickly clothed with hair. The proximal

part of the lower flagellum is about as stout as the flagellum of the an:

nearly cylindrical, and naked ; while the upper is considerably stouter and

ciliated along the inner side.

The segments of the peduncles of the antenna? are all smooth, nearly naked,

and externally unarmed, but the second segment bears, on the upper and inner

edge, a slender spine curved forward and outward above the base of the scale,

and there is a papilla-like prominence just above the opening of the green

gland at the distal extremity of the first segment ; the consolidated fourth and

fifth segment is about as long as the three others taken together, is sub-

cylindrical, and the distal segment prolonged in a thin triangular process inside

the origin of the flagellum ; the scale (Fig. l
a
) is about two thirds as long as the

carapax, and about three times as long as broad, the greatest breadth being near

the base, but the margins only slightly converging distally except near the tip,

which is obliquely rounded and extends considerably beyond the acute spine in

which the very slightly arcuate outer margin terminates. The proximal part

of the flagellum is very slender, naked, and slightly compressed vertically.

The labrum projects far below the epistome and is broadly caudate as seen

in front, but this form is perhaps a result of contraction due to preservation in

alcohol. The lobes of the metastome are narrow at the base, but expand into

very broad and obtuse tips.

The mandibles (Fig. 2) are almost exactly alike, and nearly as in Pcncrus.

They are somewhat contracted at the crowns, which are small, with the oppos-

ing surfaces somewhat semicircular in outline and each divided longitudinally

by a narrow and shallow depression into two portions, of which the ventral is

obtusely triangular and obscurely bidentate, while the dorsal portion is long

and narrow anteriorly, but expanded at the posterior angle into a small and

somewhat oval molar area with a raised and obscurely dentate margin. The
mandibular palpus is composed of two lamellar segments, of which the proximal

is considerably the longer and broader, while the distal is narrowly ovate with the

tip rounded ; both segments are margined with soft hairs and plumose setae.

The proximal lobe of the protognath of the first maxilla (Fig. 3) is small and

ovate, the distal lobe obliquely truncated and armed as in the allied genera.

The endognath is narrow, curved, unsegmented, and shorter than the distal

lobe of the protognath.

The four lobes of the protognath of the second maxilla (Fig. 4) increase suc-

cessively in si/.e distally, the distal being twice as wide as the next. The

endognath is much shorter than the distal lobe of the protognath, and tapers

regularly to the tip. The anterior part of the scaphognath is much longer

than the posterior and projects beyond the protognath. while the posterior part

is short, broadly expanded, and strongly incurved at the extremity.

The protopod of the first mazillipod (Fig f>) projects anteriorly in a straight
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lobe twice and a half as long as broad and rounded at the tip. The endopod

is composed of three very distinct segments : a narrow basal one reaching a

little by the protopod and with a slight expansion of the inner edge armed
with slender spines, while the rest of the inner margin and the distal part of

the outer are clothed with hairs ; a second segment about half as long as the

first, but expanded in the middle so as to be somewhat elliptical and nearly half

as broad as long, with very long plumose setae on the outer edge and smaller and
more numerous ones on the inner ; and a small terminal segment about a third

as long as the second, half as broad as long, and edged with small setae or hairs.

The exopod is longer even than the endopod, the proximal two-thirds or three-

fourths of its length wider than the first segment of the endopod, but the distal

portion rather suddenly narrowed, multiarticulate, and flagelliform. The lamel-

liform branchial epipod is as large as the endopod and the anterior portion a

little smaller than the posterior.

The endopod of the second maxilliped (Fig. 6) is approximately uniform in

breadth throughout, except the dactylus : the ischium is broader than long
;

the merus is about as long as the three distal segments taken together, and

about three and a half times as long as broad ; the carpus and propodus are

subequal in length and each a little longer than wide ; the dactylus is a little

shorter than the propodus, only half as wide as long, and narrowed to a some-

what triangular tip, which is armed with one or more curved spines ; the

edges of all the segments are more or less hairy or setigerous. The exopod is

slender, regularly tapered, considerably longer than the endopod, and its distal

half multiarticulate, flagelliform, and furnished with long plumose seta?, while

the proximal part is unsegmented and furnished with short hairs or setae.

The epipod is short, nearly orbicular, and bears a short and dense dendro-

branchia.

The endopod of the external mazillipeds is unfortunately wanting. The

exopod is like that of the second except that it is a little smaller ; the epipod is

about as long as in the second, but narrow, ovate, and bears a dendrobranchia

nearly as lung as itself.

The first thoracic legs are slender and reach scarcely by the bases of the

antennal scales : the merus is slightly longer than the ischium, and both these

segments are Btrongly compressed vertically and ciliated along the inner edges;

the carpus is slightly compressed, about as wide as the merus, and ciliated like

it ; the chela is scarcely as long as the carpus, and no stouter, and the digits

are about as Long as the basal portion, slender, very slightly curved at the tijis,

and the prehensile edges ciliated.

The Becond legs are much like the first, but a little more slender and con-

siderably longer, reaching to the tips (1 f the peduncles of the antennae ; the

merus and carpus are Bubequal in length, and the chela is considerably shorter

than the carpus.

Tie- most of the endopods of the third, fourth, and fifth pairs of legs are

wanting except a detached portion of, apparently, one of the fourth pair. This

fragmenl i- longer than the carapax and consists "!' a Blender ischinm and
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merus, the latter twice as long as the former, a still more slender carpus nearly

as long as the merus, and a portion of an exceedingly slender and filiform

propodus.

The abdomen (PI. XIV. fig. 1) to the tip of the telson is nearly twice as

long as the carapax, anteriorly about as broad as high, but much compressed

posteriorly, so that the sixth somite is fully twice as high as broad. The

dorsum is evenly rounded on the first four somites, but there is a narrow and

sharp carina on the fifth and sixth, which rises abruptly into a crest on the

anterior part of the fifth. The posterior prolongations of tbe first and second

epimera are broadly rounded ; those of the third and fourth less broad and

more angular, but still obtuse and rounded at the posterior angle ; while the

fifth is acutely angular, but with the tip itself obtuse. The sixth somite is

twice as long as the fifth, and more than half as high as long. The telson

wants the tip, but is apparently shorter than the sixth somite ; it is narrowly

triangular, thickened and transversely very strongly convex above at base, but

not carinated, and posteriorly flattened above.

The lamella? of the uropods are thin and lanceolate in outline. The inner

is only a little shorter than the sixth somite, less than a third as broad as long,

and stiffened in the middle by two slender riblike thickenings, separated, on

the dorsal surface, by a narrow sulcus. The outer is fully once and a half as

long as the inner, scarcely a fourth as broad as long, and the narrow tip is pro-

longed far beyond the sharp spine in which the thickened outer margin termi-

nates, and from this spine a slender riblike thickening, with a narrow sulcus

along its inner edge on the dorsal surface, runs nearly parallel with the outer

edge to the base of the lamella.

The abdominal appendages of the first pair are as large as those of the second,

about as long as the uropods, and the distal multiarticulate portion is nearly

twice as long as the protopod, slender and subcylindrieal. The peculiar male

appendage (petasma of Bate) is a thin, squarish plate (PI. XIV. fig. 7) attached

by a constricted base, below which there is a small oblong process (<•) Btanding

out at nearly right angles to the plane of the rest of the plate. The plate

itself, which is apparently carried in a nearly horizontal position in front of

the protopod to which it is attached, is obliquely divided vertically or longi-

tudinally by imperfect articulations into three parts, of which the middle one

is much the largest and projects at the inner inferior angle in a large ovately

pointed process, while the inner or distal of the three parts is narrow and has

the lower or posterior part of its free edge armed with minute hooked spines

for the. attachment of the appendages of the opposite sides of the animal. The
outer rami of the second to the tilth pairs of abdominal appendages are similar

to the single rami of the first pair, hut are all considerably compressed distally.

The inner ramus in the second pair is very much more slender and considerably

shorter than the outer, and is furnished on the anterior side at base with two

small and obtusely terminated, bard, lamelliform processes. The inner rami

of the third, fourth, and fifth pairs of appendages are as in the first pair except

that they are without the lamelliform process at base.
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Length of carapax including rostrum 24.8+ mm.
" rostrum 3.5+
" antennal scale 17.1

Breadth of " « 5.2

Length of abdomen 53.0
" sixth somite 12.4

Height of "
7.5

Length of telson 10+
" inner lamella of uropod 11.0

Breadth of " " "
3.2

Length of outer " "
17.0

Breadth of " « * « I 4.0

Station 343, N. Lat. 39° 45> 40", W. Long. 70° 55', 732 fathoms ; one male.

AMALOPEN^EUS, gen. nov.

Like the last species in general appearance, but readily distinguished from

it by the second maxillipeds, in which the meri expand into broad opercular

plates, and in having no podobranchiae on any of the thoracic legs. The integ-

ument of the whole animal is membranaceous, and very soft and thin. The
carapax, eves, antennulae, antennae, mandibles, and maxillae are nearly as in

the species last described. The endopod of the first mazilliped ia divided into

three segments as in that species, but the terminal Begment is larger than the

penultimate, and the exopod is broad and lamelliform throughout. The merus

of the second maxilliped is expanded in a thin lamelliform plate along the

inside and beyond the articulation of the carpus, so that when the three distal

segments are flexed they are concealed beneath it. In the external maxillipeds

the ischium is longer than the merus, and both these segments are wry much
broader than the slender carpus and propodus. or than the short flattened and

pointed dactylus. The first three pairs of thoracic legs are approximately

equal and their chela; are slender and subequal in size, but in the first pair the

ischium and merus are compressed and considerably expanded. The fourth

and fifth pairs of legs are about as long as the third, and very slender. There

are no exopods at the bases of any of the thoracic le_r >. The branchiae are

arranged as in the last species except that there are ii" podobranchiae at the bases

of any of the thoracic legs, so that there are only twenty branchiae and mv.ii

epipods on each side, as indicated in the following table.

Somites. VII. VIII. IV XII. XIII. XIV.

Epipods,
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Amalopenaeus elegans, sp. nov.

Plate XIV. Figs. 8-14. Plate XV. Figs. 1-5.

The carapax is not at all compressed laterally, but about as broad as high,

exceedingly thin and membranaceous, and its surface naked and polished.

The branchiostegial spine is very minute and the carina which extends back

from it is less conspicuous than the sharp gastro-antennal and gastro-bepatic

carina which is continuous posteriorly with a distinct cardiaco- branchial one ; be-

tween the gastro-antennal and the branchiostegial carina? there is a wide anten-

na! and hepatic sulcus, which posteriorly turns down in front of the branchial

region ; there is a slight gastro-frontal and a very conspicuous transverse gastric

and gastro-hepatic sulcus, as in the last species, while the cervical itself is equally

deep and conspicuous, notches the dorsum like the gastric and only avery little

way back of it, is directed downward and backward and then in a regular

curve forward round the hepatic region to join the hepatic sulcus. A sharp

dorsal carina extends the whole length of the carapax, but is most conspicuous

in front of the gastric sulcus, rises in front into a sharp lamellar crest armed

with a single sharp tooth over the posterior margin of the orbit, and projects

forward in a short but acute and laterally compressed rostrum, which scarcely

reaches the middle of the eyestalks.

The eyes and eyestalks are very nearly as in the last species, but the denti-

form prominence is very much more prominent and conspicuous ; the color of

the eye and position of the pigment spot are the same, though the latter is

more conspicuous above than below.

The ultimate segment of the peduncle of the antennula is much longer than

the penultimate, and these two taken together are nearly as long as the first

segment, but in other respects the peduncle is as in the last species. In the

male the flagella are proximally Bubequal in diameter, but the superior i- ex-

panded somewhat along the inner side for a short distance from the 1

The antenna! scale (PI. XIV. fig. 12) is much less than half as long as the

carapax, nearly three times as long as the greatest breadth, which is near the

base, from where the margins arcuately converge to a narrow but obtusely

rounded tip, which is scarcely in advance of the small terminal spine of the

outer margin. The rest of the antenna! peduncle is nearly as in the last 3]

and is armed with a curved spine above the base of the scale in the same way,

but the terminal Begment is shorter to correspond with the shorter scale. The
flagellum is nearly naked, very slender, and at least much longer than ti;

of the animal.

The labium, metastome, and crowns of the mandibles are nearly as in the

lasl species, luit the labium is full and rounded below. The mandibular palpi

(PI. XIV. Bg. !>) are very large, and reach nearly to the middle of the antennal

scales : the proximal segment is more than half as broad as long, nearly twice

as long as the distal Begment, with the distal part of the mesial edge straight

and the outer edge curved and directed inward distally so as to narrow the
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segment very much at the articulation of the terminal segment, which is about

twice and a half as long as broad, and ovate with the tip rounded.

The first maxilla is as in the last species except that the endognath

(PI. XIV. fig. 10) is expanded somewhat a little way from the base.

The proximal of the four lobes of the protognath of the second maxilla

(PI. XIV. fig. 11) is larger than the next, while the three others increase suc-

cessively in size distally, though the distal is not more than a third broader

than the one next it. The endognath is nearly as long as the distal lobe of the

protognath, broadly expanded near the middle, where it is more than a third

as broad as long and has a rounded prominence edged with slender seta? on the

inner margin, but suddenly contracted to a very slender tip armed distally with

four long setae on the inner ed^e and with two or three stouter and curved

setae on the outer edge just below these. The scaphognath is nearly as in the

last species except that the posterior part is a little narrower and not so strongly

incurved.

The protopod and the branchial epipod of the first maxilliped (PI. XV. fig. 3)

are nearly as in the last species, but; the endopod and exopod are very different.

The proximal segment of the endopod does not reach the tip of the protopod,

though it is between three and four times as long as broad, the inner edge is

armed distally with three or four slender spines and the rest of the way with

long setae or hairs ; the second segment is a little narrower than the first,

between a third and a half as long, about twice as long as broad, and margined

with hairs ; the terminal segment is considerably wider than the second seg-

ment, and about once, and a half as long, approximately elliptical, and margined

all round with long setae or hairs. The exopod is a little longer than the endo-

pod, unsegmented, lamellar, very thin and of nearly uniform breadth through-

out, rounded at the tip, and with both edges setigerous, the setae upon the outer

edge being long and plumose.

The ischium of the second maxilliped (PI. XV. fig. 4) is very short ; the

merus is considerably longer than the carpus and propodua combined, half as

broad as long, and projects distally in a thin and broadly rounded lobe beyond

the articulation of the carpus ; the carpus is as long as the breadth of the

merus, less than half as broad as long, ami somewhat narrowed proximally ;

the propodua ia a little shorter than the carpus, but aa broad, and is slightly

produced at, the inner distal angle ; the daetvlus is about two thirds as long as

the propodua, nearly half as broad as long, obtusely pointed, and armed with a

strong curved spine at the tip. The exopod is Blender, reaches about to the

extremity of the carpus, and is distinctly multiarticnlate from mar the base to

the tip. The epipod is small, ovate, and bears a relatively large dendro-

branchia.

The external maxillipeds (PI.XV. fi.u'. •

r
») reach nearly to the tips of the anten-

na] scales ami are longer than either the firsl or second pair of legs : the ischium

is about a third »>f the entire length of the endopod, fully a third as broad as

long, ami very slightly narrowed proximally ; the merus is a- broad and about

two thirds as Long 08 the ischium, and narrowed distally tu the breadth of the
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carpus ; the carpus is slightly shorter than the merus, and only about a third

as wide ; the propodus is very nearly as long as the carpus, hut a little nar-

rower; the dactylus itself is a little broader than the propodus, but less than

halt' as long, broadest at the middle and with the tip triangular and armed

with a slender spine not much shorter than the segment itself; both edges

of the dactylus, the extremity and inner edge of the propodus, and the inner

edge of the carpus, are armed with exceedingly long and slender setiform

spines, and the inner sides of the proximal segments are, as usual, aimed witli

seta;. The exopod is slender, reaches a little beyond the ischium, and is dis-

tinctly multiarticulate to near the base. The epipod is narrow, and not longer

than the breadth of the ischium.

The first and second pairs of legs (PI. XV. figs. 1, 2) are very nearly equal

in length, the first pair reaching about to the extremities of the peduncles of

the antenna?, and the second pair scarcely falling short of the same point. In

both pairs the corresponding segments are of very nearly equal lengths, except

the carpi which are a very little longer in the second pair, but the ischia, meri,

and carpi are narrower in the second than in the first : the ischium is about

two thirds as long as the merus, half as broad as long in the first pair, and

scarcely more than a third as broad as long in the second ; the merus is nearly

a third of the entire length of the endopod, slightly narrowed distal ly, and in

the first pair more than a third as broad as long, but in the second pair scarcely

more than a fifth as broad as long ; the carpus in the first pair is about two

thirds as long and half as wide as the merus, while in the second pair it is abso-

lutely a little narrower than in the first ; the chela; are very nearly alike in

both pairs, about as long and broad as the carpus in the second pair, with the

fingers slender, curved at the tips, and scarcely more than two thirds as long

as the basal portion ; the edges of the chelae are furnished with fascicles of short

setae, the tips of the fingers densely clothed with much longer setse and hairs, the

inner edges of the other segments thickly clothed with plumose hairs and long

setae, and the outer edges sparsely clothed with short hairs, except on the carpus

in the second pair where the outer edge is thickly hairy. The legs of the third

pair are considerably longer and much more slender than those of the second,

beyond which they reach by the length of their chelae ; the ischium is about as

long as in the second pair, but narrower ; the merus is twice as long as the

carpus, very slender, and of nearly equal diameter throughout ; the carpus i- a

little shorter and scarcely stouter than the merus, and very .-lightly thickened

distally ; the chela is very near the same size as in the first and second pairs,

but the fingers are apparently a little longer in proportion.

The third and fourth pairs of legs are nearly alike, a little longer than the

third pair and very slender, the filth being a little more slender than the fourth,

and both sparsely armed with long setiform spines, except upon the dactyli,

which are nearly naked, long, very slightly curved, and acute.

The abdomen to the tip of the telson is about twice as long as the earapax,

anteriorly about as broad as the earapax and with the dorsum broadly rounded,

but much compressed posteriorly, so that the sixth somite i> twice as high as
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broad. None of the anterior somites are dorsally carinated or toothed, hut the

sixth, which is nearly twice as long as the fifth and half as high as long, has

a thin dorsal carina nearly the whole length. The epimera of all somites are

rather small, and the posterior angle is more or less rounded in all.

The telson is about two thirds as long as the sixth somite, narrowly triangular,

thickened at base, -with a longitudinal sulcus the whole length above and with

a shorter one either side near the base, and with the tip truncated, narrow,

and armed with a spine either side and a series of long plumose hairs between.

The inner lamella of the uropod is a little longer thau the sixth somite,

lanceolate, and about six times as long as broad. The outer lamella is about

a fifth longer than the inner, scarcely wider proportionally, and with the ovate

tip prolonged far beyond the sharp spine in which the outer margin terminates.

In both sexes the protopods of the appendages of the first to the fifth somite

are stout and all nearly alike, the outer rami are all very long and slender, and

the inner rami of the four posterior pairs are shorter and more slender than the

outer. The peculiar sexual appendage of the first pair of appendages in the

male is carried as in the last sjiecies, and, as in that species, consists of a thin,

squarish plate (PI. XIV. figs. 13, 14) divided by imperfect articulations into

three parts and attached by a constricted base, below which there is a small,

broad, oval process (a) ; but the middle of the three parts is as large as the

two others combined, inferiorly projects beyond the other parts, and at either

side there is an obtuse tooth, above the outer of which there is an obtuse lobe

in the margin and then a deep and narrow notch separating the middle from

the inner or distal part, while above the notch on the anterior side there is an

oblong process (Jj) which may be turned either in over the distal part of the

plate or out over the middle part ; the distal part is thin, membranous, curls

easily over upon the middle part, and is aimed along the free edge with minute

hooked spines as in the last species. There are two small, lamellifonn plates

at the base of the inner ramus in the second pair of appendages of the male, as

in the last species.

All the specimens are more or less imperfect, and most of them in very bad

condition on account of the softness of the integument and the exceeding

fragility of the appendages, so that it is nearly impossible to present a general

figure of the whole animal or give accurate measurements. Three specimens,

however, give the following approximate measurements in millimeters :
—

Station

Sex

Length of oarapax including rostrum

" aiitcmial Bcale

Breadth of " " .

Length of abdomen
" sixth somite of abdomen

Height of " " "

Length of telson ....

330
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Station. N. Lat. W. Long. Fathoms. Specimens.

323 33° 19' 0" 76° 12' 30" 457 2 9 , fragmentary.

324 33° 27' 20" 75° 53' 30" 1386 1 $
325 33° 35' 20" 76° 0' 0" G47 19, fragmentary.

328 34° 28' 25" 75° 22' 50" 1632 2 9,1 fragmentary.

330 31° 41' 0" 74° 35' 0" 1047 2 $

343 39° 45' 40" 70° 55' 0" 732 Fragments only.

From Station 325, there is the crushed and fragmentary cephalothoracic

portion of another specimen, apparently of this species, hut having two teeth

on the crest of the rostrum, the second tooth being about half-way between the

one above the posterior margin of the orbit and the tip of the rostrum.

This species has also been taken by the U. S. Fish Commission at the fol-

lowing stations off Block Island, in 1880 and 1881 :
—

Station.
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The eyes are large, reniform, and black, as in the typical species of

Pmceus.

The peduncle of the antennula is much longer than the rostrum : the first

segment is more than half the entire length, excavated above for the reception

of the eye, but the lamelliform appendage is small, narrow, and concealed

between the eyestalks ; the second segment is about half as long as the first,

and somewhat triquetral ; the body of the ultimate segment is not quite half

as long as the second, but is prolonged in a narrow process beneath the bases

of the flagella ; the upper flagellum is slender, cylindrical and longer than the

carapax and rostrum ; the proximal portion of the lower flagellum is slender

and cylindrical, like the upper, but the terminal portion is wanting in all the

specimens seen.

The antennal scale is about half as long as the carapax including the rostrum,

nearly four times as long as broad, and contracted distally to a rather narrow

but evenly rounded tip, which projects scarcely beyond the terminal spine of

the outer margin. The second segment of the peduncle of the antenna is armed

with a slender spine just outside the articulation of the scale, and the con-

solidated fourth and fifth segments reach nearly to the middle of the scale and

are subeylindrical. The flagellum is slender, cylindrical, and three or more

times as long as the rest of the animal.

The labrum, metastome. and crowns of the mandibles are nearly as in

Penceus. The mandibular palpi (PL XVI. fig. 1) are very much as in the

Amalopenceus just described, and reach to about the middle of the antennal

scales: the proximal segment is about half as broad as long and once and two

thirds as long as the distal segment, which is three times as long as broad, and

ovate with the tip obtuse.

The proximal lobe of the first maxilla (PI. XVI. fig. 2) is large, broadly

rounded at the extremity, and armed with very long setiform spines and setSB ;

the distal lobe is broad and truncated at the extremity, and armed with slender

spines and sets rather shorter than on the proximal lobe ; the endognath is

shorter than the distal lobe of the protognath, has a Blight expansion mat. I

with hairs on the outer edge near the base, and tapers to an obtuse tip (Fig. 2*)

armed on the inner edge with three very long and distally plumose seta1

, and

on the anterior surface with very delicate hairs.

The second maxilla (PL XVI. fig. 3) is very much as in many species of

/' nn us. The three proximal lubes of the protognath are Bubequal and narrow,

and the di>tal lobe about twice as wide as they, but -till rather narrow and ovate.

'I he endognath is much shorter than the distal lobe of the protognath, and termi-

m a narrow thickened fold (Fi.ur - 3*)on the posterior Bide armed along either

md on the anterior aide with a longitudinal series of Blender spii

spiniform Betas, oi which tin distal one on the inner edge, the anterioi -

and tin' distal ones of the outer series Bie Very long. The anterior lobe of the

BCaphogoatfa is long and very narrow, and projects considerably beyond the

jnath, while the posterior lobe i- large, broad, and curved strongly ...

and anteriorly as in the allied geiieia.
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The first maxillipeds (PI. XV. fig. 7) resemble those of the typical species of

Penceus. The distal lobe of the protopod is large, rounded in outline distally

and about two and a half times as long as broad. The endopod is com]

of three segments : the proximal segment is a little more than half the whole

length, broad at base but narrow distally and with the inner margin abruptly

contracted near the middle, leaving an angular projection which is armed with

long setae, while beyond this projection it is narrowed to near the extremity

and is regularly curved inward round, and extends considerably beyond, the

end of the protopod ; the two distal segments are nearly straight, approximately

equal in length, very narrow, and with a regular series of slender plumose

setae along either edge, those on the outer edge being much the larger. The

exopod reaches to about the base of the distal segment of the endopod, is nar-

row, twelve to fifteen times as long as broad, but lamellar, and edged with a

regular series of long plumose setae. The epipod is small, but with a distinct

anterior lobe, has a few hairs or setae along the edges, and is apparently not

branchial.

The endopod in the second maxilliped (PI. XV. fig. 8) is large and stout :

the ischium as usual is shorter than broad ; the merus is as long as the entiie

protognath of the first maxilliped, and about a fourth as broad as long ; the three

distal segments are subequal in length and together about as long as the merus,

the propodus about as wide as the merus, but the carpus and dactylus a little

narrower ; the dactylus is obtusely rounded and armed with a few strong

spines distally, and both margins of the three distal segments and the inner

margins of the proximal are clothed as usual with stout setae and hairs. The
exopod is very small, slender, nearly cylindrical, about as long as the merus,

and the distal half multiarticulatc, flagelliform, and furnished with small

plumose setae. The lamellar epipod is narrow-ovate, not bilobed distally, and

bears a rather small dendrobranchia.

The external maxillipeds (PI. XV. fig. 9) are very long and slender, though

as thick as any of the legs, longer than the carapax and rostrum, and reach

beyond the tips of the antennal scales fully the length of their dactyli: the

ischium, merus, and carpus are approximately equal in length and subequal in

diameter; the propodus and dactylus taper Blightly and regularly; the pro-

podus is fully two thirds and the dactylus half as long as the carpus ; all the

segments are thickly armed along the inner side with fascicles of exceedingly

long and slender spines or stout seta-, and the three distal are similarly armed,

but with shorter spines and seta\ on the other sides. The exopod is rudi-

mentary and exceedingly minute, being very slender and much shorter than

the diameter of the merus. The epipod is well developed, lanceolate, and

undivided at the tip.

All the thoracic legs have very minute exopods, and all except the fifth pair

have narrow and undivided epipods like the external maxillipeds. The first

legs (PI. XV. fig. 10) are aboul as long as the carapax excluding the rostrum,

reach to the middle of the antennal scales, are slightly compressed, and stouter

than the succeeding pairs the nicrus is about twice as long as the ischium and



94 BULLETIN OF THE

seven or eight times as long as broad ; the carpus is a third or fourth shorter

than the ischium, but as broad ; the chela is slightly stouter than the carpus

and only a little shorter, and has slightly curved digits about two thirds of the

whole length ; the lower edges of the ischium, merus, and carpus are armed

with fascicles of long spines and setae as in the external maxillipeds, the upper

edges of these segments and both edges of the chela are armed with much
smaller spines or setae, and in addition there is a small area densely covered

with very short seta; or hairs near the distal end of the lower edge of the carpus,

and a similar area in a corresponding position at the proximal end of the chela.

The second legs are a half longer and much more slender than the first, nearly

cylindrical, reach to the tips of the antennal scales, and are almost entirely

naked. The third legs (PI. XV. fig. 11) are like the second, but longer,

reaching to the tips of the external maxillipeds. The chelae of the second

and third pairs are about as long as those of the first, but more slender, with

proportionally shorter, straight and weak digits, and naked except for a few

very minute hairs near the tips of the digits.

The fourth and fifth pairs of legs are exceedingly long and slender, and appar-

ently very nearly alike, but the distal segments are wanting in all the speci-

mens seen ; the meri, however, reach to about the tips of the antennal scales

in both pairs, but in the fifth pair a little farther than in the fourth ; and the

parts which are preserved are almost entirely unarmed.

The branchia; appear to be less densely branched than in the typical species

of Penrcus, and there are two arthrobranchiae at the base of the penultimate leg

each side instead of one, making nineteen branchiae on each side arranged as

indicated in the following table.

Somites.
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The inner lamella of the uropod is slightly longer than the sixth somite,

lanceolate, and about four times as long as broad. The outer lamella is just

about as long and wide as the antennal scale, but is broader at the tip.

There are only three specimens in the collection, all apparently females, and

all more or less imperfect. The largest specimen, from Station 323, gives the

following measurements, which, on account of the soft condition of the speci-

men, are more or less approximate.

Length from tip of rostrum to tip of telson 42.0mm.

Length of carapax including rostrum 16.3

" rostrum 5.5

" antennal scale 8.0

" external maxilliped 19.0

" first pair of legs 12.0

" second pair of legs 18.0

" third pair of legs 22.0

" sixth somite of abdomen 6.2

Height of " " " 3.3

Length of inner lamella of uropod 6.5

Breadth " " « 1.6

Length of outer lamella of uropod 8.2

Breadth " " " 2.0

Possibly none of the specimens are fully grown, but all have apparently

attained the characters of the adult. The smallest specimen, less than 30 mm.
in length, does not differ, except in size, from the largest.

Station.
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SERGESTID^.

Sergestes arcticus Kroybr.

Oversigt Vidensk. Selsk. Forhandl. Kjbbenhaven, 1S55, p. (6) ; Monograph. Sergestes,

Vidensk. Selsk. Skr., Y., Naturvidensk. matheru. Afh., IV. pp. 240, 276,

PL III. figs. 7a -7g, PI. V. fig. 16, 1856.

Smith, Proc. National Mus., Washington, III. p. 445, 1881.

Plate XVI. Fig. 4.

tation.
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The structure of the branchiae themselves?, in this and in the two following

species as well, is very different from that in Penceus, or any of the Penaeiche

described in this paper. The branchiae are pinnate in form, and each pinna is

a complete phyllobranchia ; that is, they are compound phyllobranchiae, while

those of Penceus are compound trichobranchiae. The structure is more like

that in Sicyonia (judging by Bate's description of the branchiae of that genus)

than that in Penceus.

The first pair of thoracic legs are subchelate, and the dactvli of the external

maxillipeds and the propodi of the first, second, and third pairs of legs are

multiarticulate, as in the next species, the articulations being more conspicuous

than in that species. These structural characters of the thoracic legs are, how-
ever, undoubtedly characteristic of all the species of the genus.

[ Sergestes robustus, sp. nov.

Plate XVI. Figs. 5-8b
.

Male.—The carapax is strongly compressed, the breadth being considerably

more than the height at the base of the antennae, but much less than the greatest

height posteriorly, which is rather more than twice that at the base of the an-

tennae. The dorsum is broadly rounded to the base of the rostrum, which rises

rather abruptly from the dorsum, is very thin, acutely triangular, and extends

a little forward of the truncated middle lobe of the ophthalmic somite.

The eyestalks to the tips of the eyes are about two filths as long as the

antennal scales, and the diameter of the eye itself about half the length. The
peduncle of the antennula is about a fifth longer than the antennal scale, the first

segment scarcely half as long as the antennal scale, and the second and third

successively a little shorter ; all the segments are very stout, the diameter in the

second and third being equal to more than half the length. The proximal seg-

ment of the upper or major flagellum is scarcely more than a fourth as long as

the distal segment of the peduncle, and scarcely longer than the proximal seg-

ment of the lower flagellum, which is modified as in the allied species. The
antennal scale (Fig. 7) is about half as long as the carapax along the dorsal

line, about a third as broad as long, and much broader at the tip than in the

allied species.

The oral appendages do not differ essentially from the oral appendages of

P. Frisii and arcticus as figured by Krijyer.

The external maxillipeds reach by the tips of the antennal scales fullv the

length of their dactvli, and are about as stout as the third pair of tan : all five

Begments of the endopod are approximately equal in length though the dactylua

is slightly shorter than the others, and all are aimed with very slender spines ;

the dactylua is slender and multiarticulate, being composed of about five

Begments, and tipped with two or three spines. The legs of the first pair fall a

little short of the tips of the antennal scales : the merus is about twice as long

as the carpus and about as long as the propodm, which is very .-lender, com-
vol. x.— no. 1. 7
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posed of about ten segments, and armed, like the ischium, merus, and carpus,

with exceedingly long, and for the most part simple, setiform spines, and at the

proximal extremity with a tuft of serrate setae corresponding to a similar tuft on

the distal extremity of the propodus ; the dactylus is very minute, but perfectly

distinct, and armed with an exceedingly long and slender spiniform seta, while

the tip of the propodus is armed with a very much shorter spine. The legs of

the second pair reach to about the tips of the external maxillipeds : the merus

is a little longer than in the first pair ; the carpus twice as long as in the first

pair and only a little shorter than the merus ; the propodus is longer than the

merus, composed of about twelve segments, and armed very nearly as in the

first pair, except that the tuft of setae at the proximal extremity, with the cor-

responding one on the carpus, is wholly wanting, while the digits of the well-

developed chela (Fig. 6) are considerably longer than the diameter of the pro-

podus at their base, slender, nearly straight, and armed at the tips with a dense

brush of setae, most of which are serrate. The legs of the third pair are almost

exactly like those of the second, except that they are considerabl}- longer, reach-

ing by the second pair by about half the length of their dactyli. The legs of

the fourth pair reach nearly to the tips of the carpi of the third pair and are

very much stouter, and the endopods are composed of only four segments each,

the dactylus, apparently, being wanting : the ischium, carpus, and propodus (or

the proximal and the two distal segments) are subequal in length, while the

merus (or antepenultimate segment) is about once and a half as long as each of

the others : the merus is about six times as long as broad, and, like the ischium,

densely ciliated along both edges, but the cilia on the lower edge are several

times longer than those upon the upper, which are not as long as the breadth

of the segment ; the carpus is slightfy broader than the merus, being more than

a fourth as broad as long, ciliated like the merus along the lower edge, but the

upper edge naked ; the propodus (or ultimate segment) is a little leas than a

fifth as broad as long, ovate at the tip, and has the lower edge ciliated and the

upper naked like the carpus. The legs of the fifth pair are a little more than

half as long as those of the fourth, and their endopods are composed of the

same number of segments : the ischium and carpus are subequal in length, the

merus a little longer, and propodus a little shorter, ami all the Begmenta are

ciliated along both edges, though the cilia upon the lower edge are much longer

than those upon the upper ; the merua is about a fourth as broad as long, and

considerably broader than the ischium or carpus ; the carpus is less than a

fourth as broad as long, and slightly tapered diatally ; the propodus is a little

less than a fifth as broad as long, and regularly tapered from near the base to

the acute tip.

The abdomen, excluding the telson, is nearly twice as long ns the carapaz

along the dorsal line, is considerably compressed, though anteriorly about as

broad as the carapaz, and, like the rarapax, rounded above, hut with a shallow

median sulcus on each of the first four somite-, inconspicuous on the first and

second, but distinct on the third and fourth. [There are Bunilar Bulcion the

abdomen of S. arcticut, and they are possibly, though apparently not, due to
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contraction from preservation in strong alcohol.] The epimera of the first three

somites are large and project backward in an angle, while the epimera of the

fourth and fifth somites project backward quite as far, but have the outline more

rounded. The sixth somite is about as long as the antennal scale, considerably

more than half as high as long, and strongly compressed.

The telson is considerably shorter than the sixth somite, flattened and

slightly sulcated above, with a deep lateral groove each side, acutely angular at

the tip, and ciliated along the edges. The inner lamella of the oropod is a little

longer than the telson, about three and a half times as long as broad, and lance-

olate at the tip. The outer lamella is between a third and a fourth longer than

the inner, less than a fourth as broad as long, the cuter margin terminating in

a strong tooth about two thirds of the way from the base to the tip, and the

tip narrow, but rounded.

The peculiar sexual appendages (petasma, Fig. 8) of the first somite of the

abdomen have essentially the same structure as in S. arcticus, but are much

more complicated than would be inferred from the figures for that species given

by Kroyer. The appendages of the two sides are usually hooked together along

the middle line (h), but are really entirely distinct. Each is attached by a

narrow process (a) to the protopod of the abdominal appendage, and is divided

by more or less distinct sutures into three portions. The outer portion, that

next the protopod, projects above the point of attachment in a narrow process,

and below the point of attachment in a broad lamellar lateral expansion, and

below this in a long, flat, chitinous stylet (b) terminating in a sharp hook below

a rounded sinus in the extremity. The middle portion projects below and

alongside of, but far beyond, the hooked stylet (b), in a complicated appendage

divided distally into three membranaceous and hook-hearing processes (e,f, g)

and bearing two slender and unarmed stylets (c, d) ; and each of the membra-

naceous processes is armed along one edge with a series of peculiar chitinous

hooks retracted within invaginated papillae (Fig. 8b
), and at the tip with a

larger and somewhat differently shaped but similarly retracted hook (Fig. b").

The lateral honks themselves are semi-mushroom-shaped, like those which serve

to hook together the inner rami of the abdominal appendages in many crus-

taceans, and very much like those along the mesial edge (/<) of this same

appendage, but larger. The terminal hooks are more properly hook-shaped, as

shown in the figure, but are broad at the tips. The invagination of the mem-
brane around the hooks is possibly due to contraction in the alcoholic speci-

mens, but the hooks are similarly retracted in all the specimens of S. arcticus

which I have examined, their bases appear to be connected with Btrong mus-

cular fibres, and I think there ia little doubt that the honks are capable of

being retracted in life. The mesial portion of appendages is thin, lamellar,

longitudinally folded, and armed along the mesial edge with great numbers of

semi-mushroom-shaped hooks which serve to attach together the appends
the two sides.

The branchieB are the same in number and have the same arrangement as in

S. arcticus, but the posterior branchia on the twelfth (antepenultimate) somite
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is nearly as large as the anterior, which is the largest of the series, and the

branchiae of the penultimate segment are very nearly alike, and not very much
smaller than the pair next in front of them.

I have seen only four specimens, all males, and but one of these is in the

" Blake " collection ; this one from Station 328, N. Lat. 34° 28' 25", W. Long.

75° 22' 50", 1632 fathoms. The other specimens are from the collections

made by the U. S. Fish Commission off Martha's Vineyard : Stations 893 and

952, 372 and 388 fathoms.

Two specimens give the following measurements :
—

Station 893 328

Sex .... . $ $
Length from tip of rostrum to tip of telson . . . 58.0mm. 65.0mm.

" of carapax along dorsal line . . . .17.8 19.5

" of rostrum 1.2 1.3

Height of carapax anteriorly 4.0 4.5

" " posteriorly 8.5 9.5

Breadth of carapax 5.6 6.3

Length of eyestalk and eye 3.5 3.9

Diameter of eye 1.7 1.9

Length of antennal scale 9.0 9.2

Breadth of antennal scale 2.9 1.3

Length of sixth somite of abdomen 9.0 10.0

" telson 7.5 8.0

" inner lamella of uropod ..... 8.0 8.3

" outer " " .... 110 12.0

This is the species which I have referred to as " Sergestes sp." in Proc.

National Mus., Washington, III. p. 445, 1881.

Sergestes, sp. indet.

There are specimens of a third species of Sergestes from Station 328, N. Lat.

34° 28' 25", W. Long. 75° 22' 55", 1632 fathoms, and fragments of apparently

the same species from Station 325, N. Lat. 33° 35' 20", W. Long. 76°, 647

fathoms. These specimens are all in bad condition and want a large part of

the appendages, but they are interesting on account of the modification of the

branchial formula. The branchiae are all much smaller than in »s". robust us,

the posterior pleurobranchia of the twelfth (antepenultimate) somite Lb replaced

by a simple lamella like that upon the somite next in front, and the two

branchiae of the penultimate somite are very small, as in 8. wrciiem. The"

- is apparently even larger than S. robwtus, and much like it iii general

appearance, hut tin; rostrum is much smaller and apparently obtuse, and the

eyes are very small, scarcely larger than cyestalks. The specimens are all

females.
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EXPLANATION OF THE PLATES.

All the figures on Plates I., III., and V. ; Figs. 1 to 4b, 5, Plate II. ; Fig. 1, Plate

IV. ; Figs. 1, 2, 3, Plate VI. ; Figs. 1, 1» l
b

, 2, 2', 4, 4*, 5, 5», Plate VII.
;

Figs. 1, 1% 1", 2, Plate VIII. ; Figs. 1, 2, 2% Plate IX. ; Figs. 1, 2, Plat.- X. ;

Figs. 4, 5, 8, Plate XI. ; Fig. 1, Plate XIII. ; and Fig. 5, Plate XVI., were drawn

by J. H. Emerton. All the other figures were drawn by the author.

PLATE I.

Fig. 1. Lithodes Agassizii. Dorsal view of female from Station 329, half natural

size.

" 2. Dorsal view of a young specimen taken off Martha's Vineyard by the U. S.

Fish Commission, Station 1029, enlarged two diameters.

" 2*. Lateral view of the carapax of the same specimen, enlarged two diameters.

PLATE II.

Fig. 1. Cyclodorippe nitida A. Milne-Edwards. Dorsal view of female, enlarged two

diameters.

" 1\ Front view of same specimen, enlarged four diameters.

" l
b

. Ventral view of same specimen, the distal portions of the legs omitted, en-

larged four diameters.

" 2. Amathia Agassizii. Dorsal view of tho carapax of the male from Station

319, natural size.

" 3. Dorsal view of a young specimen from Station 317, enlarged two diaii

" 4. Parapagurus pilosiman us Smith. Lateral view of tho left side of the origi-

nally described male specimen, taken on a trawl line, off Nova Scotia,

half natural size.

" 4a . Dorsal view of the chelipeds of the same specimen, half natural size.

" 4b . Dorsal view of the carapax and anterior appendages of the Bame specimen,

natural size.

" 4°. Appendage of the right side of the first somite of the abdomen of the same

specimen, seen from behind, enlarged four diameters.

" 4*. Appendage <>f the righl side of the second somite of the abdomen of the same

specimen, seen from behind, enlarged tour diameters.
14

5. EupaguriU polittU, Lateral view of left side of male, dredged by the C. S.

Fish Commission off Martha's Vineyard, station 92i, natural
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PLATE III.

Fig. 1. Pcntachdcs sculptus Smith. Dorsal view of female, from Station 326,

natural size.

PLATE IV.

Fig. 1. Pentachchs sculptus Smith. Ventral view of the eephalo-thorax of the

specimen figured on the last plate, the distal portions of the appendages

omitted, natural size ; a, tubular process containing the canal of the green

gland ; b, process of the ophthalmic lobe.

" 2. Mandible and lobe of metastome of the right side, as seen in place from

below, from the male from Station 326, enlarged about two diameters.

" 2*. Palpus of the same mandible, seen from below, enlarged about two diameters.

" 3. First maxilla of the right side of the same specimen, seen from below, en-

larged about two diameters.

" 4. Second maxilla of the right side of the same specimen, seen from below,

enlarged about two diameters.

" 5. Diagrammatic outline of the anterior portion of the first maxilliped of the

right side of the same specimen, as seen in place from below, enlarged

about two diameters ; a, proximal, and a', distal lobe of the protopod
;

b, base of endopod, the terminal portion being entirely hidden by the ex-

opod ; c, basal portion of the exopod ; d, e, terminal lobes of the ezopod.

5*. The same maxilliped removed from the animal, slightly compressed and seen

from a little one side and below, enlarged about two diameters ; a, a', b,

c, d, same as in last figure ; f, g, epipodal lamella.

5b. Terminal portion of the same maxilliped, seen from above under slight

pressure, enlarged about two diameters ; lettering the same as in figures

5, 5\

6. Second maxilliped of the right side of the same specimen, enlarged abont

two diameters.

7. External maxilliped of the right side of the same specimen, enlarged two

diameters ; a, rudimentary epipod.

8. Chela of the right great cheliped of the female figured on Plate III.,

natural size.

9. Chela of the right leg of the second pair of the male from Station 326, en-

la rged about two diameters.

10. Rudimentary chela of the right leg of the third pair of the same specimen,

enlarged about two diameters.

11. Rudimentary chela of the right leg of the fifth pair of the same specimen,

enlarged about two diameters.

12. Rudimentary chela of the right leg of the fifth pair of the female from

Station 898, U. S. Fish Commiasion, enlarged aboat two diem

13. Appendage of the left side of the fust somite of the abdomen of the female

fignred on Plate III., enlarged aiiout two diamsto

14. Appendage of the left side of the first somite of the male from Station 326,

enlarged about two diameters.
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TLATE V.

Fig. 1. Rhachocaris longirostra. Lateral view of female from Station 330, enlarged

two diameters.

" 2. Rhachocaris Agassizii. Lateral view of female from Station 326, natural

size.

" 3. Rhachocaris sculpta. Lateral view of female from Station 339, natural size.

PLATE VI.

Fig. 1. Rhachocaris longirostra. Dorsal view of carapax and anterior appendages

of the specimen figured on Plate; V., enlarged two diameters.

" 2. Rhachocaris Agassizii. Dorsal view of the specimen figured on Plate V.,

natural size.

11 3. Rhachocaris sculpta. Dorsal view of the specimen figured on Plate V.,

natural size.

" 3*. First maxilla of the right side of the same specimen enlarged six diameters.

" 3\ Second maxilla of the right side of the same specimen, enlarged four

diameters.

" 3°. First maxilliped of the right side of the same specimen, enlarged sLx

diameters.

" 3d. Second maxilliped of the right side of the same specimen, enlarged four

diameters.

PLATE VII.

Fig. 1. Pontophilus breviroslris Smith. Dorsal view of adult female, enlarged two

diameters.

Lateral view of the carapax of the same specimen, enlarged two diameters.

Dorsal view of rostrum of the same specimen, enlarged eight diameters.

Pontophilus gracilis. Dorsal view of female, enlarged two diameters.

Lateral view of the carapax of the same specimen, enlarged two diameters.

Appendage of the left side of the first somite of the abdomen of the same

specimen, enlarged eight diameters.

Appendage of the left side of the second somite of the abdomen of the same

specimen, enlarged eight diameters.

Appendage of the left side of the first somite of the abdomen of a male taken

off Martha's Vineyard by the U. S. Fish Commission, Station 1029, en-

larged eight diameters.

3*. Appendage of the left side of the second somite of the abdomen of the same

specimen, enlarged eight diameters.

4. Ccraphilus Agassizii. Dorsal view of female from Station 326, natural BUB,

4*. Lateral view of the carapax of the sunn 1 specimen, natural si/e ; a, anterior

gastric spine ; b, rostrum ;
<•, orbital spine

; d, anterolateral angle

5. Lateral view of carapax and abdomen of a male from Station 317, enlarged

two diameters ; a, b, c, d, the same as in fig. 4\

5*. Dorsal view of carapax of the same specimen, enlarged two diameters
;

a, c, d, the same as in fig. 4\

<<
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PLATE VIII.

Fig. 1. Sabinea princcps. Lateral view of female, natural size.

1*. Dorsal view of carapax and anterior appendages of the same specimen, natu-

ral size.

1\ Dorsal view of the terminal portion of the abdomen of the same specimen,

natural size.

2. Munidopsis curvirostra "Whiteaves. Dorsal view of male from Station 325,

enlarged four diameters.

3. Appendage of the right side of the first somite of the abdomen of a male,

from 220 fathoms, Gulf of St. Lawrence, enlarged eight diameters.

3*. Appendage of the right side of the second somite of the same specimen,

enlarged eight diameters.

PLATE IX.

Fig. 1. Anchistia tcnella. Lateral view of female, enlarged four diameters.

" I s
. Dorsal outline view of right eye and peduncle of antennula of the same

specimen, enlarged eight diameters.

1 ' l b. Outline of left autennal scale of the same specimen, enlarged eight diameters.

" 2. GalacanUia rostrata A. Milne-Edwards. Dorsal view of male from Sta-

tion 341, natural size.

" 2*. Lateral view of carapax of the same specimen, natural size.

PLATE X.

Fig. 1. Munida sp. indet. Dorsal view of a large male, taken by the U. S. Fish

Commission off Martha's Vineyard, Station 877, natural size.

" 2. Pmulalus carinatus. Lateral view of female, enlarged two diameters.

" 2*. First maxilliped of the right side of the same specimen, seen from beneath,

enlarged twelve diameters.

" 2b. Second maxilliped of the right side of the same specimen, enlarged twelve

diameters.

" 2°. Distal portion of right chelate leg of the same specimen, enlarged twelve

diameters.

" 2*. Lamellae of the appendage of the left side of the first somite of the abdomen

of the same specimen, seen from behind, enlarged twelve diameters ; the

marginal seta; and the distal portion of the outer lamella omitted.

" 2e
. Outline of tip of outer lamella of right uronod of the same specimen, enlarged

four diameters,

" 2f
. Tip of telson of same specimen, seen from above, enlarged twenty-four

diameters.

PLATE XI.

Fig. 1. FOmdaku atrtnatu*. Bight mandible of the sj>ccimcn figured on Plate X.,

een from in front, enlarged twelve diameters.

" 2. Right first maxilla of the same speeimeii, mtii from beneath, enlarged twelve

diameters,
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right angles to the rest of the plate, but here represented as compressed

nearly to the plane of the plate.

Fig. 8. Amalopcnccus clcgans. Diagrammatic sketch of the left side of the carapax

and anterior appendages of a female from Station 328, enlarged about

two diameters.

" 9. Mandibular palpus of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

" 10. Endognath of the first maxilla of the left side of the same specimen, seen

from beneath, enlarged eight diameters.

" 11. Second maxilla of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

" 12. Outline of the antennal scale of the left side of the same specimen, seen

from above, enlarged nearly four diameters.

" 13. Appendage (petasma) of the protopod of the appendage of the left side of

the first somite of a male from Station 321, seen from in front, enlarged

twelve diameters ; a, process below the base; b, process between the

middle and inner or distal parts of the plate, and which turns readily

either in or out.

" 14. Same appendage from a specimen from Station 330, seen in the same

position, enlarged twelve diameters ; a, b, as in Fig. 13.

PLATE XV.

Fig. 1. Amalopcnccus clcgans. First chelate leg of the right side of the female

figured on Plate XIV. fig. 8, enlarged about eight diameters.

" 2. Second chelate leg of the left side of the same specimen, enlarged about

eight diameters.

" 3. First maxilliped of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

" 4. Second maxilliped of the left side of the same specimen, seen from beneath,

enlarged eight diameters.
11

5. External maxilliped of the left side of the same specimen, enlarged four

diameters.

" 5*. Distal extremity of the same maxilliped, enlarged twenty-four diameters.

" 6. Hymenopenoeua debilis. Diagrammatic sketch of the left side of the cara-

pax and anterior appendages of a female from Station 323, enlarged

about two diameters.

•' 7. First maxilliped of the left side of a female from Station 326, seen from

beneath, enlarged eight diameters.

" 8. Second maxilliped of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

" 9. External maxilliped of the left side of the same specimen, enlarged fi>ur

diameters.

" 10. First chelate leg of the right side of the same specimen, enlarged four

diameters.

" 11. Distal part of the third chelate leg of the right side of the same specimen,

enlarged four diameters.



108 BULLETIN OF THE MUSEUM OF COMPARATIVE ZOOLOGY.

PLATE XVI.

Hyrnemopenccus dcbilis. Mandibular palpus of the left side of the female

from Station 326, seen from beneath, enlarged eight diameters.

First maxilla of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

Tip of endopod of the same maxilla, enlarged twenty-four diameters.

Second maxilla of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

Tip of the endopod of the same maxilla, enlarged seventy-two diameters.

Sergcstcs arclicus Krciyer. Antennal scale of the right side of a male from

off Martha's Vineyard, U. S. Fish Commission, Station 1030, enlarged

four diameters.

Sergcstcs robustus, Lateral view of male from off Martha's Vineyard, U. S.

Fish Commission, Station 893, enlarged two diameters.

Distal extremity of chela of the second leg of the left side of another male

from the same station, enlarged twenty-four diameters.

Antennal scale of the right side of the same specimen, enlarged four

diameters.

Appendage (petasma) of the protopod of the appendage of the right side of

the first somite of the same specimen, seen from in front, enlarged eight

diameters ; a, point of attachment to the protopod ; b, hooked stylet ;

c, d, unarmed stylets ; c, /, g, terminal processes armed with invaginated

hooks ; h, mesial line where the appendages of the two sides are hooked

together.

Invaginated hook at the tip of process /, enlarged one hundred diameters.

Invaginated hook from the side of the same process, enlarged one hundred

diameters.

New Haven, Conn., June, 1882.

Fig.
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No. 2. — Bibliography to accompany " Selections from Embryological

Monographs " compiled by Alexander Agassiz, Walter Faxon,

and E. L. Mark.

II. t

ECHINODERMATA.
By Alexander Agassiz.

It will greatly facilitate the study of the history of the development of Echino-

dernis by recalling here that in 1836, Thompson (J. V.) first called attention to the

remarkable development of Comatula ; that next came in 1S4 4 the observations of

Sars (M. ) on the direct development of Echinaster, and in 1S46 of Asteracanthion.

This was followed in 1848 by the confirmation of these observations by Desor and

Agassiz (L.) In 1S47 Dufosse traced many of the stages of development of Echinus

esculcntus. From 1846 to 1855 Johannes Miiller published his memoirs on the devel-

opment of the different orders of Echinoderms. They have formed the basis of all the

subsequent publications on the same subject. The more important of these in their

chronological order are those of Allman, Carpenter, Thomson (C. W.), and Goette on

the Embryology of the Comatula? ; of Erohn, Agassiz (A.), and Metschnikoff on the

Embryology of the Sea-urchins ; of Koren and Danielssen, Banr, Metschnikoff, and

Selenka on the Holothurians ; of Schultze, Agassiz (A.), Metschnikoff, and Apostoli-

des on the Ophiurans ;
and of Van Beneden, Agassiz (A.), and Metschnikoff on the

Starfishes. While the memoirs of Miiller, Agassiz (A.), Metschnikoff, and others

treated of Tornaria as a Starfish larva, the subsequent publications of Metschnikoff

and of Agassiz (A.) proved that Tornaria was the larva of Balanoglossus. The litera-

ture of this part of the subject is, therefore, repeated here ; it will also appear in that

of the Vermes, to accompany the illustrations of Balanoglossus. It is taken for

granted that no special record is necessary of the older Jahresberichte of Leuckart,

of Keferstein, of the Zoological Record, and of the recenl Berichte of Hoffmann and

Schwalbe and of Cants ; and that such observations as are found in the notices and
reviews of special memoirs must be sought for in the chapters on E liinodermata of

these volumes. [*] before a title denotes that I have not seen the work.

Cambridge, July 1, 1882.

Agassiz, Alexander.

On the Embryology of Asteracanthion heri/linns Ag. and a Species allied to

A. rubens M. T. Asteracanthion pallidus Ag. /'

'

Sri, VI. pp. 106-11 1 Is figs. 186S.

Also separate. 1S03. Sim.

t I. Crustacea, by "Walter Faxon. See Bull Afits. Comp. Zo< L, IX. No. 6. p. 197,

March, 1S82.

\ "i . \. — no. 2. 1
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Agassiz, Alexander (continued).

Embryology of the Starfish. Published iu December, 1S64, advance Pt. I.,

Vol. V. Contrib. Nat. Hist, of U. S. of L. Agassiz. 63 + 7 pp., 8 pi.

(Development of Asteracanthion berylinus and A. pallidus.)

See also Pt. I. Mem. Museum Comp. Zoology at Harvard College, V. No.

1, 1S77, where the same is fouud.

Abstr. of this Memoir by A. Agassiz in Ann. Sci. Nat., 1865, III. pp.

367-377.

Embryology of Echinoderms. Mem. Amer. Acad. Arts Sf Sci., IX. pp. 1-30.

1864. 38 cuts.

(Development of Toxopneustes Drobachiensis, Ophiopkolis bellis, Amphiura

squamata, Cuvieria Fabricii.)

Notes on the Embryology of Starfishes (Tornaria). Ann. Lyceum Nat. Hist.,

VIII. pp. 210-216, PI. II. New York, 1866.

Preliminary Report ; Echini, and Starfishes, dredged in Deep Water between

Cuba and Florida Reef. Bull. Mus. Comp. Zobl. I., No. 9, pp. 253-303.

1869. Also abstr. transl. by Troschel, Arch.f. Naturg., 1. 1S70, pp. 127-

149.
(On the young stages of Echini, II. p. 279.)

Note on Loven's article on Leskia mirabilis Gray. Ann. Lyceum Nat. Hist.,

IX. pp. 242-245. New York, 1869. See also Loven's and Lutken's

articles on Leskia.

Revision of the Echini. Illust. Cat. Mux. Comp. Zobl., Harvard College, No. 7.

Cambridge (U. S.), 1872-74. xii + 762 pp., 94 pi., 69 cuts.

Reviewed by P. De Loriol. Arch. Sci. Phys. et Nat., L. pp. 401-

411. 1874. Also reviewed by Eduond Perrier in Revue des Court Scicu-

tifiquesfor 1874.

(Part IV. Structure and Embryology of the Echini. 69 cuts. Also young stages

in Parts II. and Ul.patsm.)

The History of Balanoglossus and Tornaria. (Separate in 1872.) Mm. Amer.

Acad. Arts $ Sci., IX. pp. 421-430, PL I.-IV. 1573.

Zoological Results of the "Hassler" Expedition. I. Echini, Crinoids, and

Corals, by Alexander AGASSIZ and L. P. De Pourtales. Illust. Cat.

Mus. Comp. Zobl., No. 8. Echini, by A. Agassiz. 1-23 pp., 4 pi. Cam-

bridge, Feb. 1874.

(Young Calopleurus. young BiraiMMtor Philippii.)

Embryology of the Cteuophorcc. Mem. Amer. Acad., X. pp. 857-398. 5 pi

1874.

rrBtemstk position and affinities <>f Echinoderms and Ctenophonp, pp. •'tT'.'.

and following.)
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Agassiz, Alexander (continued).

Sur la Fertilisation artificielle de deux Espcces d'fitoiles de Mer. Arch. Zool.

Exper. et Gener., III. p. xlvi. 187fy.

(Asteracanthion pallidus and A. berylinus.)

On Viviparous Echini from the Kerguelen Islands. Proc. Amer. Acad.

Arts 3f Sci., XIII. pp. 231-236, G cuts. 1876. Also Journ. de Zool.,

V. pp. 277-278. 1876.

(Young Hemiaster.)

North American Starfishes. Mem. Museum Comp. Zoology at Harvard College,

V. No. 1. 1877. iv -f 13G pp. 20 pi.

(Part I. pp. 3-83, PI. I.-VIII. See above, Embryology of the Starfish, orig. pub.

in 1864.)

Palaeontological and Embryological Development. Proc. Amer. Assoc. Ado.

Sci. Boston, XXIX. pp. 3^0-114. 1880. Also Ann. Mag. Nat. Hist. [5],

VI. pp. 348-372. 1880.

Also Transl. by P. De Lortol. Etude sur le Developpement Paleontolo-

gique et Embryologique. Arch. Sci. Phgs. et Nat., V. pp. 51G-55S. 1881.

Also same, Die palaontologische Eutwickcluug der See-Igel iin Ver-

gleich zu ihrer individuellen Eutwickcluug, abstract transl. by E. Kkause.

Kosmos, X. pp. 214-217. 1881.

Also Nature, XXII. No. 566, pp. 424-431, Sept. 2, 1S80, and Amer.

Joum. Sci. 8f Arts [3], XX. pp. 294-302, 375-3S9. 1880.

Report on tlicEchinoidea, dredged by II. M. S. "Challenger," during 1S73-7G.

London, 1881. 321 pp., 64 pi. Rep. Fog. " Challenger," Zool., III. Pt. IX.

(Young stages of Echini, passim ; (Maris, Caloplevrut, Echinothwim, Palaotro-

pvs, Spatagocystw, Cystechinvs, l/rechinus, Pourtalesia, Aerope, Brissus; vivipa-

rous Goniocidarisaad Hemiaster.)

Agassiz, Alexander and Elizabeth C.

Seaside Studies in Natural History. Marine Animals of Massachusetts Bay.

Radiates. Boston, 1865 and 1S71. 153 pp., 185 iii^.

(Chapter on Embryology of Behmodenns, p. 143.)

Agassiz, Alexander. See (p. 130) Pourtal&s, L. F. de.

Drawing of Young Holopus from Bahia Honda, Cuba, by A. Agassiz. PI. II.

Bull. Mus. Comp. Zool., V. p. 213. 1878-79.

Agassiz, Louis.

Observations on the Growth and Bilateral Symmetry of Echinodermata.

Philos. Mag. [3], V. pp. 369-373. IS,: I

'

Observations sur les Progivs rams del'Histoire Natarelle des fohinodennea.

21 pp. In Monographies d'£chinodermes. 2* Lmaison. Neufch&tel,

1841. Also Ann. Mag. Nat. Hist.. IX. pp, L89-195

(Notice of Embryologies] works, p. 18.)
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Agassiz, Louis (continued).

Twelve Lectures on Comparative Embryology, delivered before the Lowell

Institute iu Boston, December and January, 184S-49. Boston, 1849.

104 pp. (Originally published in the Boston Traveller.)

Lectures II. and III. On Development of Echinoderms
; p. 12. Trav-

eller, of Dec. 22, 1848.

Die Eutwickelung eines Seesternes, Echiuaster. (Eroin Daily Evening Trav-

eller, Boston, Dec. 22, 1848.) Archiv f. Anat. Phgs. unci JFiss. Med.

1851. pp. 122-124.

(See also (p. 116) Desor.)

Allman, George James.

On a Pre-Brachial Stage in the Development of Comatula, and its importance

in relation to certain Aberrant Forms of Extinct Crinoids. (Read Eeb. 16,

1863.) Trans. Rot/. Soc. Edinburgh, XXIIL pp. 241-252, PI. XIII.

1864.

Anderson, John.

On an apparently New Form of Holothuria. Ann. Mag. Nat. Hist., March,

1S62, IX. pp. 1S9-191, PI. XL
(Young Holothuria.)

Ankum, H. J. van.

Mededeelingen omtrent de Vergroeiing van de Generatie-organen bij Echinus

en eenigc verwaute Geslachten. Tijdschr. Nederl. Dierk. Vereen., I. pp.

176-187, PI. IX. 1874.

Abstr. : Niederl. Arch. Zool., III., Pt. III. p. 279. 1577.

Sur la Soudure des Orgaues Genitaux des Oursins lleguliers. Arch. Ne'erl.,

XL pp. 97-116, Pl.^IX., X. 1876.

Apostolides, Nicolas Christo.

le These. Anatomie et Developpement des Ophiures. Archives de Zool. Exper.

et Gener., X., PI. YII.-X11. 1881.

(Theses presented h la Faculte des Sciences de Paris, 1881. Paris, No. d'Oritre

471. 104 pp., G pi.)

Baer, K. E. v.

Neue Untcrsnehunson ueber die Entwickelung der Thiere. Frvriep's Ncuc

Noli:,,,, XXXIX. p. 38.

(Ei iles Seeigel.)

Bull. Vhysic-Math. Acad, de Si. Vitmkourg, V. p. 234.

(Plnteua of Echini.)

Balfour, Francis M.

.V Treatise on Comparative Embryology. Vol. T. xi -f 192 -4- xxii. pp.,

27.-» figs. London, 1SSO. Vol. 11. \i. + 855 + ixil pp., I'-"-'

London, 1881.
(Chapter XX.. p. 168. ESchmodamiata.)
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Balfour, Francis M. (continued).

Also German transl. by Dr. B. Vetter : Handbuch der verglcicbcnden

Embryologie. I. Jena, 1880.

Essays on Embryology.

I. On tbe Structure and Homologies of the Germinal Layers of the Embryo.

Quart. Journ. Micr. Sri., XX. pp. 247-273, 17 cuts. 1880.

II. Larval Eorms : their Nature, Origin, and Affinities. Quart. Journ. Micr.

Sri., XX. pp. 3S1-407. 21 cuts. 1880.

Bastian, H. Charlton.

On the Anatomy and Physiology of the Ncmatoids, Parasitic and Free ; -with

Observations on their Zoological Position and Affinities to the Echinoderms.

Phil. Trans. Roy. Soc. London, CLVI. pp. 545-638, PI. XX11.-XXV1IL.

1866.

Barrois, J.

Embryogenic de VAsteriscus verruculatus. Journ. de VAnat. et de la Physiol.,

XV. pp. 1-8, PI. L, II. 1879.

Baur, Albert.

Beitriige zur Naturgeschicbte d. Synapta digitata. Drci Abhandlungen. Dres-

den, 1864. 51; 60; 119 pp., 8 pi.

(Zweite Abhandlung, Metamorphose und Entwickelung der Synapta digitata.)

Bell, F. Jeffrey.

Note on the Number of Anal Plates in Echinocidaris. Proc. Zool. Soc. Lon-

don, pp. 136, 437. 1879.

Exhibition of an Immature Echinoid. Proc. Zool. Soc. London, pp. 356-35S.

1880.
(Palseolampas, the immature form of an Echinolampas.)

Observations on the Characters of the Echinoidea. Part III. On Some Genera

and Species of the Temnopleuridffi, Proc. Zool. Sue. London, June 1, 1SS0.

pp. 422-440, PI. XLI.

(Describes the young forms of several species.)

On the Apparent Retention of a Sur-Anal Plate by a Young Echinometra.

Journ. Linn. Soc. London, Zool., XV. pp. 31S-320. 1SS1.

Abstr. Journ. Roy. Mic Soc. [2], I. p. S96. 1SS1. Also Zool

No. 99, p. 896.

See also p. 119, GSOBMBAUB, CaBI*

Beneden, P. J. van.

Sur deux Larves d'Echinodermes de la C6te d'Ostende. Bull. A

Belgique, XV11. pp. 508-515, 1 pi. I860. L'liutitut Journ.

Trav. Sri., Will, p. 976. 1850.

(Bipimutria and Ophitrran hirreO



114 BULLETIN OF THE

Beneden, P. J. Van (continued).

Ueber Zwei Larven von Echinodermen. Froriep's Tagsb. Fortschr. Nat. u.

Heilk., I. p. 257. 1850. Same as above.

Bergh, R. S.

Bidrag til Opfattelsen af Kl^vning og Kirabladdanuelse bos Ecbinidcrue. 1879.

Vidensk. Meddel. naturh. Foren. Kjobenhavn, pp. 255-261. 1879-80.

(p. 7, fig. of Gastrula of Psammechinus miliaris.)

Billings, E.

Note on Leskia mirabilis Gray, by S. Loven, communicated by C. F. LiiT-

kex. Can. Nat. Geol. (n. s.), III. pp. 442-445. 5 figs. 1868.

(For reply, see p. 125, Lutken, " Hyponome Sarsi."

Note on Hyponome Sarsi, described by S. Lovex, by C. F. Lutken. Can.

Nat. Geol. (n. s.), IV. p. 270. 1869.

Notes on tbe Structure of the Criuoidea, Cystidea, and Blastoidea. Amer.

Journ. Sci. [2], XLVIT. p. 353, XLVIII. pp. 69-83, XLIX. pp. 51-58,

L. pp. 225-240. 1869-70. Ann. Mag. Nat. Hist. [4], V. pp. 251-266,

409-416; [4], VII. pp. 112-158. 1870-71. Can. Nat. Geol. [2], IV. pp.

277-293, 426-433; [2], V. pp. 180-198. 1869-70.

(Refers to young stages of Echinoderms for comparisons.)

Bronn, H. G.

Klassen und Ordnungen des Thier-Reichs, Strablenthiere, II. (Actinozoa.)

Leipzig u. Heidelberg, 1860. 434 pp., 49 pi. and cuts.

(Chapters on tbe development of the different orders of Echinoderms.)

Brooks, W. K.

Handbook of Invertebrate Zoology for Laboratories and Seaside Work. Bos-

ton, 1882. viii. + 392 pp., 202 figs.

XIV. pp. 99-139. The Embryology and Metamorphosis of Echinoderms. —
Figs. 43-77. development of Arbacia, by W. K. Brooks, H. Gakmax,

and B. P. Colton.— Figs 78-83. Brachiolaria aud Young Starfish by

E. B. Wilson.

Busch, Wilhelm.

BeobacMungen ueber Anatomie und Entwickclung ciniger Wirbelloscn Scc-

thiere. 113 pp., 17 pi. Berlin, 1S51.

p. 76. Echinodermen Entwickchui^.

(Stages <>f Ecli master, Asteracanthion, Comatula, Echinocidaris, PI. XII., XIII.

XIV.)

Carpenter, P. Herbert.

On Some Points in the Anatomy of Ventaerinut and Riuoerintu, 1877. Joum.

Ami. .$• Physiol., XII. pp. 35-53. 1878.
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Carpenter, P. Herbert (continued).

On the Apical and Oral Systems of the Echinodermata, Pt. I. Quart. Journ.

Micr. Sri., XVIII. pp. 351-383; Pt. II. (same), XIX. pp. 17G-20G,

cuts. 1878, 1879.

(Embryonic stages fully discussed.)

Some Disputed Points in Echiuodcrni Morphology. Quart. Journ. Micr. Sci.,

XX. pp. 322-330. 1880.

(Homologies of embryonic stages, p issim.)

Feather Stars, Recent and Eossd. Pop. Sci. Rev. (x. s), IV. PI. V., VI.

pp. 193-214. 1880.

(Account of development of Antedon, after Carpenter, Thomson, and others.

Cuts.)

Carpenter, William B.

Researches on the Structure, Physiology, and Development of Antedon {Coma-

tula Lam.) rosaceus. Ann. Mag. Nat. Hist. [3], XVI. pp. 200-202. 1865.

Abstr. Proc. Roy. Soc. London, XIV. pp. 37C-37S. 1865.

Researches on the Structure, Physiology, and Development of Antedon {Coma-

tula Lk.) rosaceus. Pt. I. Philos. Trans. Roy. Soc. London, CLVI.

(1S66), pp. G71-736, PI. XXXI.-XLIII.

(Development of the skeleton, p. 72G, PI. XXXIX.-XLII.)

On the Structure, Physiology, and Development of Antedon {Comatula Lamk.)

rosaccm. Proc. Roy. Soc. London, No. 166, 1876, pi. 8, 9, pp. 211-231.

Supplement to above, No. 169, Proc. Roy. Soc. London, XXIV. pp. 451—JV>.

1876.

Cams, J. Victor.

Iconcs Zootomies. Erste Haelfte. Die wirbellosscnThierc. Leipzig, 1857.

23 pi.

Echinodermata I., PI. V. fig. 11.

(Young Comatula, after Thompson.)

Zoologischer Jahresbericht fur 1S79, 1S80. Ilerausgegeben von dor Zoologi-

schen Station zu Neapel.

(Echinodermata,by Or. Hub. Ludwio.)

Clapar&de, A. Rene" Edouard.

Beobachtungeii ueber Auatomie and Entwickelungsgeseliirhtp Wirbelloser
Thieir an der Kiiste von Normandio an?cstellt. Leipzig, 1863 viii +
120 pp., is

p l.

(Ueber eine neue Echinodermen Larva, p. 7. PI. I.. flgs. 11, 12.

1

Claus, Carl.

Grundzuge der Zoologie. Dritte Auflage. Marburg a. Leipzig, 187$. \ii -f
1254 pp.

(Echinodermata: Metamorphose, pp.268 -77.)
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Claus, Carl {continued).

Gruudziige der Zoologie. 4e Auflage. I. Pt. 2. Echinodermata, pp. 305-374.

Marburg, 1879.

Colton, B. P. See (p. 118) Garman, H., and Colton, B. P., also (p. 114)

Brooks, W. K.

Dalyell, Sir John G.

Report Brit. Ass., 1840. Froriep's Notizen, XVI. No. 331, pp. 1-5. 181fl.

(Young Holothurise.)

• Powers of the Creator. I. pp. 91-100. London, 1851.

Danielssen, D. C. See (p. 121) Koren and Danielssen, and (p. 131) Sars, Koren,
and Danielssen.

Dareste, C.

Analyse des Observations de J. Muller sur le Developpement des Echino

dermes. I. Du Developpement des Echinides. Ann. Sci. Nat. [3], XVII

pp. 349-376, PL XIII. 1852.

Analyse des Observations de J. Muller sur le Developpement des Ecliino

dermes. II. Developpement des Asteries. Ann. Sci. Nat. [3], XIX. pp
244-282, PL VIII. 1853.

Analyse des Observations de J. Muller sur le Developpement des Opliiures

III. Developpement des Opliiures. Ann. Sci. Nat. [3], XX. pp. 121-150

PL IV. 1853.

Analyse des Observations de J. Muller sur le Developpement des Ecliino

dermes. IV. Du Developpement des Holothuries. Ann. Sci. Nat. [3]

XX. pp. 247-280, PL XVI. 1853.

Memoire sur le Plan General du Developpement des Echinodermes, par

J. Muller. Ann. Sci. Nat. [4], I. pp. 153-175, 1 pL 1854,

Delle Chiaje, Stephano.

Mcmoria su la Storia e Notomia degli Aniinali senza Vertebrc del Regno di

Napoli. Napoli, 1823-29.

(Young Holothuria, PI. CXVI., figs. 10-18.)

Derbfes, Alph.

Observations sur le M6canisme et lea Pbenomenes qui accompagnent la Forma-

tion de I'Embryon chez I'Qursiu Comestible. Ann. Sci. Nat. [3], Vill.

pp. 80-.98, PI. V. 181ft.

Desor, E.

j
On the Development of the Embryo ofllic Starfish.] Proc. Boston Soc. Nat.

Hist., [II. p. 14. 1848-61.

Ueber die Entwickelung der AjBterien. .1,-,-h.f. Anat, P&ysiol. u. Witt. Med.,

pp. 79-83, PI. II. figs. 1-12. 1849.

( Echinaster.)
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Donitz, W.
Ueber deu typischen Bau der Echinodcrmen. Arch.f. Anat. Physiol, u. Wiss.

Med., pp. 406-413, PL XI. B. 1S66.

Diiben, M. W., and Koren, J.

Zoologiske Bidrag — Oiu llolothurieruas Hudskelett, Kongl. Vetensk. A/cad.

Hand/, for IS 14, pp. 211-328, PI. 1V-XI. Stockholm, 1846.

(Figure young Holothuriaj on PI. XI.
J

Dufossd, le Dr.

Observations sur le Developpement des Oursins. C. R., Acad. Set., Paris,

1847, p. 15. Ann. Set. Nat. [3], VII. pp. 44-52. 181ft.

( Ech inus escultntus.
)

Nouvelle Note sur le Developpement des Oursins. Comptes Rendus, Acad. Sci.,

Paris, XXV. p. 311. 181ft. L'lnstitut, No. 712, p. 175. 181ft.

Dujardin, F., et Hup6, H.

Histoire Naturelle des Zoophytes Echiuodermes. [Suites a, Buffo>\] Paris,

1862. 625 pp. 10 pi.

(See general chapters on the different orders; PI. I. and PI. VI. contain original

figures on the development of Comatula, also other Echinoderm larv;e copied from
Thompson and Mullek.)

Edwards, Henri Milne.

Observations sur les Sexes des Oursins. Comptes Rendus, Acad. Sci., Paris,

X. p. 7S0. 1840.

Lccons sur la Physiologie et I'Anatomie Compared dc PHomme et des Ani-

niaiix. Echiuodermes, VIII. pp. 301-320. Paris, 186S. —Reproduction
des Zoophytes, IX. p. 3U5. 1870.

Fol, Hermann.

Sur les Phenomenes Intimcs de la Feeondation. Comptes Rendus, Acad. Sci.,

Paris, LXXXIV. pp. 268-271. 1S77.

(On the Pronuclei of the Sea-urchin and Asterias.)

Sur Le Premier DeVelopperaenl d'une Gtoile de Mer. Comptes Rendus, Acad.
Sci., Paris, LXXXIV. pp. 357-360. 1877.

(On the amphiaatar of Asterias gladalis, and the disappearance of the germina-
tive vesicle and dot.)

On the First Development of a Starfish. Ann. Mag, \ f. Wist. ~f, XX.
pp. L54-156. 1877. Transl. from C. R. Feb. 19, 1877, p. 31

(Amphiaster of Asterias gtadaJit.)

SurQuelques Fe'condations Anormafes chea I'lttoile de Bier. Omptes Rendu*,
Acad. S,-i.. Paris, LXXXIV. pp. 659-661. U

On Some Abnormal Fecundations in Starfishes. ./ I

XX. pp. L58-160. 1877. Transl. from V. II. April -J. L8J

(Phenomena of abnormal segmentation.)
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Fol, Hermann (continued).

Note sur la Fecondation de l'LHoile de Mer et de l'Oursiii. Comptes Rendus,

Acad. Sci., Park, LXXXV. pp. 233-236. 1877.

Encore un Mot sur la Fecondation des Echinodermes. Comptes Rendus, Acad.

ScL, Paris, LXXXV. pp. 625-628. 1877.

Sur la Fecondation et le Premier Developpement de l'CEuf. Act Soc. Belvet.

Set. Nat., 60e Sess., pp. 165-172. 1877.

(Ouvsins, Astdries.)

Reponsea quelques Objections formulees contre mes Idees sur la Penetration

du Zoosperine. Arch. Zool. Expe'r. et Gener., VI. pp. 180-192. 1877.

Sur le Commencement de l'Henogenie chcz Divers Animaux. Archiv. des Sci.

Phi/s. et Nat. de Geneve. Avril 15, 1876. Arch. Zool. Exper., VI. pp.

145-169. 1877. Also Arch. Sci. Nat., LVIII. pp. 439-472; LX.

pp. 321-326. 1877.

Sopra i Fenomeni Intimi della Fecondazioue degli Echinodermi. Trans. R.

Acad. Lincei, Rome [3], I. 1877.

Recherches sur la Fecondation et le Commencement de l'Henogenie chez Di-

vers Animaux:. Mem. Soc. Phj/s. d'Hist. Nat. Geneve, XXVI. pp. S9-397,

PI. I.-VI. 1878-70.

(Asterias glacialis, Toxopneustes lividus.)

Forbes, Edward.

A History of British. Starfishes and Other Animals of the Class Echinoder-

mata. xx 4- 267 pp. Figs. London, 18^1.

(Development of Comatula, p. 11.)

Fewkes, J. W.
On the Development of the Pluteus of Arbacia. Mem. Peabody Acad. Sci.,

I., No. 6. pp. 1-10, PL I. Salem, 1881.

Galeb, O.

De l'CEuf dans la Seric Animale. 106 pp. Paris, 1S78.

(Echinodermes, p. 28.)

Garman H., and Colton, B. P. See also (p. 114) Brooks, W. K.

Some Notes on the Development of Arbacia punctulata Lam. Studies Biul.

Lab. Johns Hopkins Unio. II. PL XVII., XVI11. pp. 217-255. Balti-

more, 1SS2.

(Late stages of Pluteus and young Sea-urchin.)

Gegenbaur, Carl. See also (p. 122) Krohn.

Strahlthiere p. 329 in Berichl aber einige im Berbste L852 in Messina sage-

Btellte vergleichend-anatomische Qntersachxmgen, von C. Gegenbaotl,

A. l\Mi.i,iki:it, 11. II. M r 1.1.1:11. Zeitsehr.f. Hiss. Zool.. IV. pp

1853.
(III. Strahlthiere : Larva <>f Echinoderms, p. •'!-!'•)
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Gegenbaur, Carl (continued).

Grundziige der Vergleichenden Auatomie. 2 te Auflagc. 892 pp., 391 fig.

Leipzig, 1870.

(Vierter Abschnitt. p. 303. Echinodermen, allgemeine Uebersicht.)

(See also English and French translations of the above, by Bell and

Schneider.)

Elements of Comparative Anatomy. (Translated by F. Jeffrey Bell; the

translation revised, and a Preface written by E. R. Laxkestek). London,

1878. xxvi -\- G45 pp., 350 figs.

(Ecbinoderma, pp. 192-227, figs. 94-11G.)

Giard, A.

Note sur les Premiers Pheuomenes dn Developpement de l'Oursin. Comptes

Eendas, Acad. Sci., Paris, LXXXIV. pp. 720-/22. 1877. Ana. Mag. Nat.

Hist. [4], XIX. pp. 434-136. 1877.

(Echinus miliaris.)

Sur la Fecondation des L^chinodermes. Comptes Rendus, Acad. Sci., Paris,

LXXXV. pp. 408-410. Aout 13, 1877.

(On artificial fecundation, normal and pathological segmentation.)

Sur une Fonctiou Nouvelle des Glaudes Genitalea des Oursins. Comptes

Rendus, Acad. Sci., Paris, LXXXV. pp. 85S-S59. 187 7.

(During a part of the year, the genital organs act also as organs of secretion.)

•Particularities dc Reproduction de certains Echinodermes en Rapport avec

PEthologie de ces Animaux. Bull. Sci. Nord [2], I. pp. 296-301 1878.

(Asterina gibbosa ; hcrmaphroditisme chez certaines Ophiures. Teste, ZouL, Auz.

II. No. 18, p. 1. 1879.)

Goette, Alexander.

Vergleichende Entwicklungsgeschiclite der Comatula medifrrranea. Arch.

Mikr. Anat., XII. pp. 583-64S, PL XXV.-XXVIII. 1S76.

Bcmcrkungen zur Entwiekolnugsgeschicnte der Echinodermen. Zool. Anzeig.,

III. pp. 321-32(5. 1SS0.

(Bipinnaria, Auricula lia.)

Gosse, Philip Henry.

IValn : a Seaside Eoliday. London, 1S5G. xx -f 400 pp.. 21- pi.

(Chapter XXX.. yonng Sea-urchins, p. 989; PI. XV1.-XVIII.: larva of i g
tangoid, PL XVI.. XVFI.

; pluteus of Echinm miUarie, PI. XVII.)

Greeff, Richard.

Ucbrr den Ban der Echinodermen. Erste MitfhHl. No S. November, I

2'- Minliril. No. 0. July, 187*. 3*» Mittiiefl. No. 11. December, I

Sitzungsb. Qesellsch. Bejord. get \ no. Marburg, va 1-9 (.»;i-ltis

158-172. 1871 :
.'
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Greeff, Richard (continued).

Ueber den Bau der Ecbinoderrnen. Yierte Mittbeilung. Sitzvngsb. der GpspII.

Beford. dergesammt. Naturw. eu Marburg, Jan. 1S7'3, Xo. 1, pp. 10—37, cuts.

(III. p. 34. Ceber die Entwickelung des Asteracanthion rubens vom Ei bis zur

Bipinnaria und Brachiolaria.)

Ueber den Bau und die Eutwickelung der Echinodermen. Sitzungsb. Gesellsch.

Beford. gesammt. "Naturw. Marburg, pp. 17—5 i, 83-95, 4 cuts. Is.

(5
:e Mittheil. 1. Parthenogenesis bei den Seesternen. 2. Ueber das Verschwin-

den des KeimbliLschens und Keimflecks im Ei des Asteracanthion rubens. 3. Ueber

das Herz der Crinoideen; tig. of young Coruatula.)

Ueber Ecbiuren und Ecbinoderuien. Arch. f. Naturgesch., XLVL, I. pp.

S8-101. 1880.

(II. p. 94, Ueber den Bau und die Entwiekelung der Echinodermen, sechste

Mitth. Entwiekelung v. Asterias.)

Grube, E.

Ueber einen lebendig gebarenden Sceigel (Anoehanus sinensis). Monatsb. k.

Akad. Wissensch. BerUi., pp. 178-180. 1868.

Transl. in Ann. Mag. Nat. Hist. [4], II. pp. 168-170. 1SG8.

Haeckel, Ernst.

Generelle Morphologic der Organismen. I. xxiv -f- 571 pp., 2 pi. ; II. clx -f-

462 pp., 8 pi. Berlin, 1866.

II. Eiinftes Bucb, Erster Theil d. allgemeinen Entwickelungsgcschicbte

der Organismen.

Ueber die Iudividualitat des Thierkorpers. Jenaische Zeitschr. Naturw., XII.

pp. 1-20. 2575.

Die Kometcnform der Seestcme und der Generationswcchsel der Ecbinodcr-

mcn. Zeitschr. f. wissensch. Zoo/., XXX. Suppl., PI. XX. pp. 424-455.

2575.

Abstr. Arch. Zool. Exper. et Gin&r., VI. pp. xxxiii-xxxvii. 2577.

Komos, III. pp. 358-362. 2575. Sitzungsb. Jenaische GeseUseh.

Naturw., pp. vi., vii. Jena, 1879.

Biologische Stadien. Zweites Heft. Mit 14 Tafeln. Stndien zur Gastraa

y/,,. rAr., YIH. pp. 1-55, PI. I. 1874 LX. pp. 402-

508, PI. XIX -XXV. 1876. (Also separate.) Jeua, 1877. 270 pp.

(PI. i f. 6, Gaatrnla of Asterias; PL II. fig- 83, Starfish Arehigastrnla.)

Hatschek, B.

Ueber Eatwickelungageschiclite ron Teredo. Meaodermbildong bei Toxopnemr

p. 30. dtbeit.Zool Wien, HL pp. 1-M, 3 pL 1«
a

Hensen, Victor.

Ucbcr eine Braohiolaria des Kieler Hafens. Areh.f. Nahtrgeseh., pp.

346, Nachtrag, pp. 363, 364.
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Hertwig, Oscar.

Beitrage zur Kciiulniss derBildung, Befruchtung and Theilung des thierischeu

Eics. Morphol. Jahrb., I. pp. 347-434, PL X.-X11I. 1875.

Abstr. Arch. Zool. Exper. el Gener., V. pp. xxi-xxvi. 1876.

(Toxopneustes lividus.)

Weitere Beitriige zur Kenntniss der Bilduag, Befruchtung and Theilung des

tliierischen Eies. Morphol. Jahrb., III. pp. 271-270; IV. pp. 156-175,

177-213, PI. VI.-VIII. 1877, 1878. Also Arch. Zool. Exper. et Gener.,

VI. pp. 171-179,2577; VII. pp. i-vii. 1878.

(Eientwickelungcn von Asteracanthion.)

Nouvelles Contributions a la Conuaissance do la Fecondation et du Fractionne-

ment de l'CEuf des Animaux. Traduit par Hermann Fol. Archiv. Zool.

Exper. et Gener., VI. p. 171. 1877.

(Asteracanthion.)

Hoffmann, Fr., u. Schwalbe, G.

Jahresbericlite ueber die Fortschritte der Anatomie u. Physiologic 1872-

1880.
(Entwickelungsgeschichte.)

Huxley, Thomas H. See (p. 128) Muller, Johannes.

Report upon the Researches of Miller into the Anatomy aud Development

of the Echinoderms. Ann. Mag. Nat. Hist. [2], VIII. pp. 1- 19, 1 pi. 1851.

Sec Medical Times and Gazettefor 185G and 1857.

A Manual of the Anatomy of Invertebrated Animals, London, 2577 ,•

and a German translation, by Dr. J. W. S

(Chapter IX. p. 543, "The Echinodermata," treats of the development of each

order. No original figs. See also The Elements of Comparative Anatomy, p. 42.

London, 1864.)

Keferstein, W.
Berichte ueber die Fortschritte in der Gcnerationslehre in den .lahren 1S5S-

18G7. Ans IIkm.i: u. Pfeiffer, Archiv. f. Rationelle Medici*.

Kolliker, A. See (p. 118) Gegenbaur.

Koren, J., and Danielssen, D. C.

Zoologiske Bidxag. Bemaerkninger fil Bipinttaria asterigera.

Naturv. Christianin, V. pp. 253-272. 1848.

Observations sur la Bipinnaria Q, VII. pp. 347-
352. Pl.VII.fig. 7-9. is):. AJsoI«m L848, pp. - gs.

Transl. from Nyt. Mag./. Nat., p. 264. Clmstiania. U
Observations surleDeveloppemem" des Holothuries. In Sa.rs,M., Cobxh, J.,

Daneblssbn, !>.(' Fauna Littoralis Norvegia. 2** Livraison. 101pp.,
12 pi. Bergen, 1866.

(pp. 16-64, Solothuria tremula, PI. VII . Vlll. figs. 98 88.)
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Koren, J., and Danielssen, D. C. {continued).

Observations sur le Developpement des Asteries, pp. 55-59.

In Fauna Littoralis Norvegise. [2de Liv. Bergen, 1856, See (p. 131)

Sars, Koren, and Danielssex.j

(Pteraster miUtaris If. & T., PI. VIII. figs. 1-8.)

Observations on the Development of the Starfishes. Ann. Mag. Nat. Hist.,

XX. pp. 132-136. 1857.

Transl. from Fauna Lit., Pt. II. p. 55, by W. S. Dallas.

Fauna Littoralis Xorvegise. Part 3d . 163 pp., 16 pi. Bergen, 1877.

Edited by Koren and Danielssen.

(Young Stichopus nutans, p. 58, PL VII.)

Kowalevsky, A.

Beitrage zur Entwickelungsgeschichte der Holothurien. Mem. Acad. Imper.

Sci. St. Petersburg j '], XI. No. 6. 8 pp., 1 pi. 1867.

(Development of Psolinus brevis.)

Krohn, August.

Beitrag zur Eutwickeluugsgeschichte der Seeigellarven. 35 pp., 2 pi. Heidel-

berg, 1849.

(Early stages of the Pluteus of Echinus lividus Lam., raised by artificial fecun-

dation.)

Beobachtuiigen aus der Entwickelungsgeschichte der Holothurien and Seeigel.

Arch.f.Anat. Physiol, it. tdssensch. Med., pp. 341-352, PI. XIV. ligs. 2-5.

1851.

Ueber die Entwickelung einer lebendig gebarenden Ophiure. Areh.f. Anat.

Physiol, u. mssensch. Med, pp. 338-313, PI. XIV. fig. 1. 1851.

(
Ophiolepis squamata.)

Ueber eini"-e niedere Thiere. Areh.f. Anat. Physiol, it. wissenseh. J/«/., pp.

137-111. 1853.

(Pluteus of Echinus bvcrispinosus, p. 139.)

Ueber die Larve von Spatangus purpureas. Arch./. Anat. Physiol, a. wit-

sensch. Mr,/., pp. 255-259, PI. VII. 1S53.

Ueber die Entwiokolun? der Seesterne and Holothurien. Areh.f. Anat. Physiol,

u. wissenseh. Med., pp. 317-321, PI. VII. fig. 7- 1858.

Ueber die Larve des Echinus brevispinosus. Arch f. Anat. Physiol, it. icissensch.

Ml., pp. 361-364, PI. XI. 1853.

(Two figa., by Geqbwbaub.)

Beobacbtungen iiber Ecbinodermenlarven. Areh.f. Anal. Physiol, it. irissenseh.

Mi. p.. 208-213, PI. X. Bgs. I. 2. 1854-

( Tomaria.)

Ueber einen nenen Entwickelnngsmodus der Ophiuren. Areh.f. Anat. P>

u. wissenseh. Med., pp. 369-876, PI. XIV. B. 1857.
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Lacaze-Duthiers, Henri de.

Note sur ime Station d'une Encriue vivante (Pcntacrinus Europams) sur les

Cotes de France. Comptes Rendus, Acad. Sci., Paris, LXIX. pp. 1253-

1256. 1869.

Note sur ime Nouvelh: Forme du Proembryon des Echinodermes (Stellerides,

Asteriscus verruculatus M. et Tr.). Complex Rendus, LXXVIIL pp. 2\-'-\U.

1874. Arch. Zool. Exper., III. pp. 18-33. 1874.

A list r. Revue Mag. Zool., Paris [3], II. pp. i-iii. 1874-

Lankester, E. R. See also (p. 119) Gegenbaur, Carl.

On the Primitive Cell-Layer of the Embryo as the Basis of Genealogical

Classilication of Animals, and on the Origin of Vascular and Lymph Sys-

tems. Ann. May. Nat. Hist, [4], XL pp. 321-338, 7 cuts. 18io.

Leuckart, Rudolph.

Bericht iiber die wissenschaftlichen Lcistungen in dcr Naturgeschichte der

niederen Thiere wahrend dcr Jahre 1848-75. Arch./. Naturgesch., 1854—

61,1803, 1861, lbGG, 1S68, 1870, 1872, 1875.

Ueber die Morpliologie unci die Verwandtschaftsverhaltnisse der wirbellosen

Thiere. 180 pp. Braunschweig, 1848.

(Eehinodermata, p. 31.)

Article " Zeugung," II. Wagner, Handw'drterbuch der Phi/siologie, IV. p. 707.

1853.

Loriol, P. de.

Crinoides. Terrain Jurassiquc. Paleont. francaise. XL 48 pp., 12 pi. 1

1882. Ie Ser. Animaux Invertebr^s.

(Copies of figures of young Comatula.)

Lov^n, S.

Om Leskia mirabilis Gray. Ofrcrs k. Soensk. Vetensk. Akad. Forhandl., pp. 431-

440. 1867.

Sec also (p. 125) LAtken on Leskia mirabilis Gray.

(Homologies of Crinoida and young of Comatnlsa and other Echinoderms dis-

cussed.
)

Note on Byponome Sarsi, a reoenl Cyatidean. Ann. M Hist. \ .

IV. pp. 159, 160. 1869. Can. Nat. GeoI. [21 IV. pp. 265-2

Transl. from Forhandl. Slam/. Naturf. CAristiania, X. |>. liv. ;

Om Echinodeernaa byggna'd. 0/versk. k. Svens. Vetensk. Akad. Forhandl.,

pp. l-l,\ PL \1\. 1871.

Transl. in Archiv.f. Naturgeschichtt , XXXIX. 1873, 1, p. L6. ,

Nat. Eist. I
. \. 1872, pp. 285, 376, 127 -

VAcadimi \ », LXXV. p 8'

(Development of test of Toxopneusttt drtibackientis. Also in " l'tud. Mir lea Echi-

noide*es."

)
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L,ove"n, S. (continued).

Etudes sur les Echinoideee. K. Svensk. Fetensk. Akad. Handl. Stockholm,

XL Pt. II. pp. 1-91, A-H, 53 pi. 1874. Separate. 1875.

Abstr. : Journ. Zool., V. pp. 102-105. 1876.

(Development,passim ; Toxqpneustes drdbachiensis, PL XVII., XXI. ; young anal
systems, Afellita, Echinarachnius, Asterias glacialis.)

Lubbock, Sir John.

Oil the Origin and Metamorphoses of Lusects. Nature Series, xvi -|- 108 pp.
6 pi., 59 cuts. London. 1874.

(Metamorphoses of Echinodermata, pp. 54^-61.)

Ludwig, Hubert. See also (p. 115) Carus.

Ueber die Eibddung im Thierreiche. Arbeiten cms dem zool.-zoot. Inst. Wurz-
burg, I. pp. 287-510, PL XTTT.-XV. 1874.

(Von der Eibildung bei den Echinodermen, p. 293. Amphidetus cordatus, Solas-
ter 2Xtpposus, Astropecten aurantiucus.)

Beitrage zur Anatomie der Crinoideen. Zeitschr.f. -icissensch. Zool., XXVIII.

pp. 255-353, PL XII.-XIX. 1877. Morphol. Studien an Echin., pp. 1-99.

1877-79.

Zur Anatomie des Rhizocrinus lofbtensis XL Bars. Zeitschr.f. toissensch. Zool.,

XXIX. pp. 47-76, PL V., VI. 1877. Morphol. Studien an Echin., pp. 101-

130. 1877-79.

Beitrage zur Anatomie der Asteriden. Zeitschr.f. toissensch. Zool., XXX
pp. 99-162. PL V.-VTII. 2 cuts. 1878. Morphol. Studien an Echin.,

pp. 150-212. 1877-79.

Beitrage zur Anatomie der Ophiuren. Zeitschr.f. icissensch. Zool., XXXI. pp.

316-391. PL XXIV.-XXVII. 1 cut. 1878. Morphol. Studien an Echin.,

pp. 211-289. 1877-79.

Ueber die Genitalorganc der Asterina gibbosa. Zeitschr.f. toissensch. Zool.,

XXXI. pp. 395-400, PL XXVIII. 1878. Morphol. Studien an Echin..

pp. 290-295. 1877-79.

Die Bursae derOplnuriden and dcren Homologon bei den Pentremiten. Nock.

k. Gesellsch. Wissensch. OotHngen, pp. 215-220. 1878.

Morphologische Studien an Echinodermen. I. Band. Abhandlnngs I.-1X

iv + 300 pp.. 23 pi., 6 cuts. Leipzig, 1877-79. See also Band 11. hut-

wick. d. Ophiur. Skelet.

Collected from Vols. XXVIII . XXIX . XXX.. and XXXI., ZeittcAr.

f toissensch. Zool.

(Contains anatomy of the genital organs, and remarks on the is\ elopmenl of the

different orders of Echinoderms.)

Ueber d. primaren Steinkanal d Crinoiden nebst vergleichende-anatomischen

Benierknngen ii. d. Belli lermen uberhanpt. (Separate, 34 pp.) ZeU*

srhr.f. vissensch. Zool., XXXIV. pp. 310 388, PI. Xli . XIIT. 1880.
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Ludwig, Hubert {continued).

Die Bildung der Eihiille bei Antedon rosacea. Zool. Anzeig., III., No. 65,

pp. 470-471, 3 cuts. 18S0.

Ueber cine lebendiggebaren.de Chirodota. Zool. Anzeig., III. p. 492. 18S0.

Ueber eiue Lcbcndiggcbiirendc Synaptide mid zwei andere ncuc Holothurien

arten der Brasilianiscben Kiiste. Arch. Biol, (pubises par E. Van I

den ct Cii. Van Bambeke), II. pp. 41-58, PL HI. 1881.

Abstr. Journ. Roy. Micr. Soc. [2], I. pp. 606, 607. 1881.

Zur Entwickelungsgeschichte dcs Ophinrenskelettes. Zeitschr.f. Wise. Zool.,

XXXVI. pp. 181-200, PI. X., XI. 1881. Ludwig Morphol. Studien,

II. pp. 91-110.

Lutken, Chr. F.

Bidrag til Kuudskab om Ecbinideme. Vidensk Meddel. f. d. naturh. Forming

i Kjob., pp. G9-208, 368-371, PL L, II. Kjobenhavn, 1863. Also sepa-

rate, 1864.
(Young Mellita, Clypeaster, Encope, PI. II.)

On Leskia mirabilis Gray, by S. Loven. Geol. Mag., V. pp. 179-1S4. 1868.

Sec (p. 123) Loven's article on "Leskia."

Endnu et Par Ord om do ganile Soldiers " Suabel " og Mund, with French Re-

sume. Vidensk. Med.jra d. naturh. Forening i Kjobenhavnfor L869, No.

9-13. pp. 160-188. Cuts.

See also (p. 114) Billings, E., and (p. 123) Loykx.

Hyponome Sarsi : a recent Australian Ecbinoderm, closely allied to the Palaeo-

zoic Cystidca, described by Prof. Loven ; with some Remarks on the Mouth

and Anus in the Crinoidea and Cystidca. Can. Nat. Geol. [21 IV. pp

270. 1S69.

See also (p. 114) Billings and (p. 123) Loven.

Opliiuridarum novarum vol minus cognitarum descriptiones uonnullae. Overs. k.

Dansk. Vidensk. Selsk. Forhandl., pp. 74-158, PL I.,1T. 181 .'. Abstract,

transl. by W. S. Dallas iu Ann. Mag. Nat. Hist. [I '. XI 1. pp. 323-337,

391-399. 1873.

Om Selvdeling hos Ecbinodermer og andre Straaldyr. Overs, k. Dansk.

Vidensk. Selsk. Forhandl. pp. L08-158. Cuts. 1872.

(French resume.)

Resume du Memoire intitule : Description ile quelques Ophiurides nouveaui

on pen connns aveo quelques Remarques but la Division spontanea chez

les Rayonnes. . . . Ophiurid. aov. . . . descr. uonnullae. Overt, k. I

Selsk. Forhandl., pp. 25-55. 1878.

Lyman, Theodore.

Ophiuridse and Astrophytidse. Tllust. Cat. Mus. Comp. Zool., No. 1. Cam-

bridge, 1S65.

(Young Amphwra squtmata Sar^, pp. L91
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Lyman, Theodore (continued).

Ophiuridae and Astrophytidae, Old and New. (1874) Bull. Mus. Comp.Zool.,

III. pp. 221-272. 1871-76.

(Young Ophiuridse, passim.)

Zoological Results of the " Hassler" Expedition. II. Opbiuridae and Astro-

phytidae. Illust. Cat. Mus. Comp. Zool, No. 8. Cambridge, 7575.

(Young of Ophiacantha marsupialis, sp. nov., pp. 13-14, PI. I. tig. 9.)

Ophiuridae and Astrophytidse of the " Challenger " Expedition. Ft. II.

Bull. Mus. Comp. Zool, VI. No. 2. Cambridge, 1879.

(Young of Astrqphyton Agassizii, Euryale asperum, p. GO, PI. XIX. figs. 494,

495, 500, 501.)

The Voyage of H. M. S. " Challenger." Zoology— Ophiuridea. Vol. V.

Part IV. 37S pp., PL I.-XLVIII. Loudon and Edinburgh, 1882.

(Young Ophiuridae, passim, Plates XXVIII. fig. 10 ; XXXVI. fig. 1-16 ; XL. figs.

11, 12;XLIV. fig. 16; XLV., XLVI., XLVII. figs. 2-5.)

Marion, A. F.

Reproductions hybrides d'Echinodermes. Journ. Zool., II. pp. 304-307.

1873. Comptes Reudus, Acad. Sci., Paris, LXXVI. pp. 903-906. 1878.

(Sphcerechinus brevispinosus and Toxopneustes licidus.)

Martens, E. von.

Selbstthcilung bei Seestemen. Naturforscher, No. 11, pp. 103, 101. 1879.

Meissner, G.

Ueber die Befruchtung des Eies von Echinus esrulcnfus. 1855. Yerhandl.

d. Naturf. Gesellsch. Basel, I. pp. 374, 375. 1854-57.

Metschnikoff, Elias.

Ueber eine Larve v. Balanoglossus. Archiv.f. Atiat. u. Physiol. 1866, p. 592,

PI. XVII. B. Also Berichte der Versamml. Deutscher Naturf. u. Acrtzte

in Hanover, 1865.

Entwickelungsgeschichtliche Beitriige. Mel. Biol. St. Petersbourg, VI. pp.

709-732. 1866-68.

I. Metamorphose der Auricularia. Mil. Biol. St. Petersbourg, VI. pp. 709-

711. 1866-68.

II. Eutwickclung von Ophiolepis squamata. Mel. Biol. St. Petersbourg. \ I

pp. 711-712. 1866-68.

III. Metamorphose der Opliiureu. Mel. Biol. St. Petersbourg, VI. pp. 712—

713. 1866-68.

IV. Metamorphose der Sccigel. Mil. Biol. St. Petersbourg, VI. pp. 713-715.

1866-68.

Studien iiberdie Entwickelungder Ecbinodermen and Nemertiuen, tfi < Acad.

Imper. Sci. St. Petersbourg 7], \IV. No. B, pp. L-73, 12 pi. 1869.

Dfetamorpboau of Auricularia, Embryology of Amphiura tfuamata, < Ipbiuridis,

Echinoidea, Bipinnaria.)
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Metschnikoff, Elias (continued).

Untersucbungen iiber die Metamorphose einiger Secthiere. I. Ueber Tornaria.

1869. Zeitschr./. wissenseh. Zool., XX. pp. 131-111, PL XIII. 1870.

Uebcr die systcmatischc Stellung von Balauoglossus. Zool. Anzeig., IV. pp.

139-143, 153-157. 1881.

Miiller, Fritz.

Letter to Keferstein in Jahresberiehte ueber die Fortschritte in der Genera-

tionslchre fur 1S67, p. 203, in IIenle u. Pfeiffer's Archiv.f. Bationelle

Medicin.
(Heart of Tornaria.)

Miiller, Johannes.

Bericlit iiber einige neue Tliierformen der Nordsee. Archiv.f. Anat. Physiol,

u. wissenseh. Med., pp. 101-110, PL V., VI. 1846.

(Pluteus, p. 108, PL VI. figs. 2, 3.)

Ueber die Larvenszustande uud die Metamorpbose der Ophiuren und Seeigel.

Monatsb. Akad. Wissenseh. Berlin, pp. 291-310. 1846.

Also transl. by Griffith in Ann. Mag. Nat. Hist., XIX. pp. 433-115.

1847.

Bemerkuugen iiber die Metamorphose der Seeigel. Arch./ Anat. Physiol, u.

wissenseh. Mud., pp. 113-131. 1848.

Ueber die Bipinnarien uud die Metamorphose der Asterien. Arch./. Anat.

Physiol, u, wissenseh. Med., pp. S4-112. 1840.

Ueber die Larvcn uud die Metamorphose der Ilolothurien. Arch./. Anal.

Physiol, u. wissenseh. Med., pp. 3G4-399. 1849.

Fortsctzung der Untersuchungen uebcr die Metamorphose der Eehinodermen.

Arch./ Anal. Physiol, u. wissenseh. Med., pp. 452—478. 1850.

(p. 453 Iloluthurien, p. 459 Seeigel, p. 469 Asterien. Abstract of 4 t0 Abhandl.)

Ueber die Ophiurcnlarven des Adriatiscben Meeres. Arch.f. Anat. Physiol, u.

wissenseh. Med., pp. 1-20. 1S51. Abstract of MCi.i.i.i;'- 5* Abhandlung.

(1. Larve a. Metamorphose der Ophiohpis squamata, -2. Ophiothrix fragilu,

3. Ophiolepis cUiafa.)

Bemerkungen iiber einige Echinodermenlarven. Arch.f. Anat. Physiol, u. wis-

senseh. Med., pp. 353-357. 1851.

Uebcr die Enhvickelung der Eehinodermen. Froti .1! N 319.

pp. 105-107. 1851.

Ueber Synapta digitata und iiber die Erzeugung von Sehnecken in Holothu-

rien. 36 pp., 10 pi. Berlin. 1868

Ueber die Semite der Spatangoiden. Arch. /'. Anat. Physiol, it. wissenseh.
'

pp. 1, 2. 1868.

(Compares the Eascioles of adult to vibratile chords «>f Plotei.)
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Miiller, Johannes (continued).

Ueber den Eau der Ecbinodermen. Arch.f. Anat. Physiol. ?i. wissensch. Med.,

pp. 175-240. 1853. Abstract of last Memoir in Ahhl. d. k. preuss. Akad.

d. Wissensch. Berlin, XLIV. pp. 123-219. 1854-

On tbe Structure of tbe Ecbinoderms; trausl. by T. H. Huxley. Abstr. in

Archie, f. Anat. Phys. u. Wiss. Med., pp. 17'5-240, 1853, of Huxley's arti-

cle in Ann. Mag. Nat. Hist. [2], XIII. pp. 1-21, 112-123, 211-256. 1854.

Eine Eortsetzung der Beobacbtuugen iiber die Entwickelung der Echmodcr-

meu. Moaatsb. Akad. Wissensch. Berlin, pp. 589-593. 1854-

Ueber den Canal in den Eiern der Holotbnrien. Arch.f. Anat. Physiol, u. wis-

sensch. Med., pp. 60-6S. 1854-

Eortsetzung der Beobacbtuugen iiber die Metamorpbose der Ecbinodermen.

I. Nacbtragzu den Seeigel Larven, p. 67. II. Nachtrage zu den Asterid-

larven, p. 78. Arch. f. Anat. Physiol, u. wissensch. Med., pp. 67-89.

1855.

Ueber die Larven und die Metamorpbose der Ecbinodermen. Seven me-

moirs from the Abhandl. d. k. preuss. Akad. d. Wissensch. Berlin, 1818,

1819, 1850, 1S52, 1853, 1S55.

Ueber die Larven und die Metamorphose der Ophiuren und Seeigel. [1846-1

Abh. k. preuss. Akad. Wissench. Berlin, pp. 273-312, 7 pL 1848.

Also separate, 25 pp., 7 pi. Berlin, 1848.

(Pluteus paradoxus, and its metamorphosis to Ophiura. Transformations of a

Pluteus with epaulettes into a Sea-urchin.)

Ueber die Larven und die Metamorphose der Echinodcrmen. Zweite Abhand-

lung. [1848.] Abh. k. preuss. Akad. Wissensch. Berlin, pp. 75-109,

5 pi. 1849.

Also separate, 37 pp., 5 pi. Berlin, I84O.

(I. On the Bipinnarise; II. On Brachiolaria, Aurkularia, Tornaria; III. On the

Metamorphoses of Echinoderms.)

Ueber die Larven und die Metamorphose der Hololhurien und Asterien

[Pt. 3.] [1849-50.] Abh. k. preuss. Akad. Wissensch. Peril,/, pp. .".5-72,

7 pi. 1850.

Also separate, 40 pp., 7 pi. Berlin, 1S50.

(AuricularisB with calcareous wheels, Holothurian papa, Holothurian larva with

balls, worm-shaped Starfish larva.)

Qeber die Larven und die Metamorpbose der Ecbinodermen. Vierte Abhand-

lung. [1850-51.] Abh.k. preuss. Akad. Wissensch. Berlin, pp. 37-86, 9 pL

1852.

Also separate, 50 pp., 9 pi. Berlin. 1852

(Auricularia and Holothuria with balls and calcareous wheels, larva of Echi-

nus liriihif. Echinus pulcheUus, Spatangoid larvae, Bipinnaria, Tornaria, worm-

shaped Starfish larva, strnctare of eggs of Echinoderms.)
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Miiller, Johannes (continued).

Ueber die Ophiurcnlarveu des Adriatischen Meeres. [Pt. 5.] [1851.] Abh.

k. preuss. Alcad. Wissensch. Berlin, pp. 33-01, 8 pi. 1852.

Also separate, 29 pp., 8 pi. Berlin, 1852.

(Pluteus bimaculatus, Larva and Metamorphosis of Ophiothrixfragilis M. T.,

Pluteusparadoxus.

)

Ueber den allgemeinen Plan in der Entwickelung der Echinodermen. [Pt. 0.]

[1852.] Abh. k. preuss. Akad. Wissensch. Berlin, pp. 25-65, 8 pi. 185S.

Also separate, 41 pp., 8 pi. Berlin, 1853.

Ueber die Gattungen der Seeigellarvcn. [1853.] Siebente Abhandlung ueber

die Metamorphose der Ecliinodermen. Abh. k. preuss. Alcad. Wissench.

Berlin, pp. 1-55, 9 pi. 1855.

Separate, 55 pp., 9 pi. Berlin, 1855.

(Larvaj of Echinus, of Echinocidaris, of Spatangoids, of Echinocyamus?, Plu-

teus paradoxus, Bipinnaria, Braehiolaria. This part also contains a complete index to

the seven Memoirs on the Embryology of Echinoderms.)

Ueber den Bau der Ecliinodermen. [1853.] Abh. k. preuss. Akad. d. Wis-

sensch. Berlin, XLIV. pp. 123-219, 9 pi. 1854-

Also separate, 97 pp., 9 pi. Berlin, 1854

(On development, passim.)

Miiller, Johannes, and Troschel, Franz Herrmann.

Ueber die Gattungendcr Ophiuren. Arch./. Naturgesch., pp. 326-330. 1840.

Transl. Oliurernes Inddeling i Slacgter in Kroyer's NaturhistorUk. Tids-

shrift, III. pp. 535-5i5. I84O-4I.

(Ophionyx.)

System der Astcriden. viii -f- 134 pp., 12 pi. Braunschweig, I842.

(PI. IX. Young Ophiothrix =: Ophionyx armata.)

Miiller, H. See (p. 118) Gegenbaur.

Neumayr, M.

Morpbologische Studien iiber fossile Echinodermen. Sitzungsb. der K. Akad.

d, Vies; Wien, LXXXIY. 1 Abth. pp. 148-176, 2 pL June, 1881.

(Comparisons with embryonic forms, patnm.)

Oersted, A. S.

[Direct Development of Synoptula oivipara.] Vidensk. Med.Jra den Natwjbr.

Foren i Kj'obenhavnfor L849-50, Y LI.

Packard, A. S., Jr.

Life Histories of Animals including Man or Outlines of Comparative Embryol-

ogy. 239 pp., 268 figs. New York, 1876. Embryologj of Eobinoderms,

pp. 77-92. figs. 72-%.

VOL, X. NO. -. 9
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Perez, J.

Sur la Fecondation de PCEuf chez l'Oursin. Comptes Rendus, Acad. Sci.,

Paris, LXXXIV. pp. 620-622 ; LXXXV. pp. 353, 354. 1877. Ann.

Mag. Nut. Hist. [4], XX. pp. 156-158. 1877.

Perrier, Edmond.
Recherches sur l'Anatomie et la Regeneration des Bras de la Comatula rosa-

cea (Antedon rosaceus Liuck). Arch. Zool. Exper., II. pp. 29-86, PI.

II.-IV. 1873. Ann. Mag. Nat. Hist. [4], XI. pp. 466-468. 1873.

Abstr. Comptes Rendus, LXXVI. pp. 718-720. 1873.
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No. 3.— On a Revision of the Ethmoid Bone in the Mammalia, with

special Reference to the Description of this Bone and of the Sense of

Smelling in the Cheiroptera. By HARRISON Allen, M. D., Profes-

sor of Physiology in the University of Pennsylvania.

In the Bulletin of the Museum of Comparative Zoology dated Febru-

ary, 1880, I described briefly some peculiarities of structure I had de-

tected in the ethmoid bone of the Cheiroptera.* It is my purpose in

this communication to extend my remarks in the same direction, and by

way of introduction to give a brief account of the ethmoid bone as it is

met with in the mammals generally.

The ethmoid bone in mammals lies within tbe ethmoidal notch of the

frontal bone, and is in all but a few groups (e. g. in Primates, Quadru-

mana, and some of the genera of Felidce) protected laterally by the

descending process of the frontal bone, the orbital process of the palatal

bone, and the orbital process of the orbito-sphenoid bone. In the nasal

chamber it is protected above by the nasal bone and in part by the

vomer. Its several portions lie in the nasal chamber and in the frontal

and sphenoidal sinuses. With a near approach to accuracy, it may be

said that the ethmoid is included between the following openings : the

optic, the ethmoidal and the sphenoidal foramina, and the lachrymal

and the infra-orbital canals. The suture between the palatal bone and

the superior maxilla in the roof of the mouth corresponds nearly to the

anterior limit of the ethmoturbinals.

The Nomenclature of the Subdivisions of the Ethmoid Bone. — The

ethmoid bone of the human subject is described by anatomical writers as

composed of a pair of lateral masses, sponges, or labyrinths, united to a

perpendicular plate by means of the cribriform plate, the projection of

the former above the latter constituting the crista galli. Each lateral

'

mass in turn is composed of ethmoid cells, and presents upon its median

surface two scrolls. The "cones of Wistar" are a pair v( symmetrical

ossicles appended to the lateral masses posteriorly, and are Dot of olfac-

tory significance.

* The prodrome of this memoir, as announced in the above-named paper, has not

been followed in all respects. The points of difference, however, do not demand

special attention.

VOL. X. — NO. 3.
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The departures from this arrangement in the ethmoid of quadrupeds

are so numerous and pronouuced that an adherence to a similar plan of

description is not satisfactory.

In proposing modifications, I will use the following language :
—

The ethmoid bone is composed of the mesa-ethmoid and two ethmo-

turbinals. The former includes the perpendicular plate and the crista

galli ; the latter, as in human anatoruy, the lateral masses of the bone.

These terms are in general use by English writers. The nasoturbinal is

an ethmoturbinal plate projecting in front of the remaining plates, and

forming the superior limit to the series, as seen on the median surface

of a longitudinal (sagittal) section. — The "cones of Wistar " form the

sphenoturbinals.

Each ethmoturbinal element is an olfactory plate. The space between

any two plates is called an olfactory interspace.

Each olfactory plate is, as a rule, plicated, and each plication in turn

forms an olfactory fold. The free projecting ends of the olfactory plates

constitute the olfactory lobes.

The ethmoturbinal plates are divided into two groups, the ectotur-

binals and the endoturbinals. The ectoturbinal plates are those which lie

in a space defined by the frontal bone and the superior maxilla. This

space communicates with the nasal chamber at the interspace between

the nasoturbinal and the first endoturbinal, as well as by a large oval

opening behind the maxillo-turbinal and the ver/tical plate lying between

the superior maxilla and the ethmoid. The ectoturbinal plates are

arranged on the latei'al sides of the chamber, from which they project

inward toward one another, but never to a degree to be seen on the

median surface as this is seen in a longitudinal section of the skull.

The endoturbinal plates are arranged in a series lying beneath as well

as medianly to the foregoing. They are placed in oblique parallel rows

from above downward, and are best seen in a longitudinal (sagittal) sec-

tion of the skull. Each ethmoturbinal plate has a base where it arises

from the cribriform plate. The upper border of each plate is its frontal

border, while its lower border is its palatal border*

The space between the meso-ethmoid and the ethmoturbinal is the

septoturbinal space. The lamina uniting the ethmoturbinals one with

* The terms eeto- and endoturbinal arc named with reference to the relatione they

entertain t<> the nasal chamber. The ectotnrhinala do nol appear, with a Few excep-

tions, on the lateral wall of the undisBected nasal chaxnher (see Plate 1. li^'. 1), while

the endoturbinals so appear, or can he made to do so. by producing the axes of the

olfactory flutes entering into them.
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another constitutes the transverse lamina. Its posterior portion unites

with the vomer, and may receive the name of the turbino-vomerine lamina.

Its anterior portion lies in front of the last named. The sphenotur-

binals are furnished with olfactory plates that join the vomer, thus

crossing the septoturbinal space.

The surface of the ethmoid bone entering into the construction of the

brain case is called the encranial surface. It exhibits a perforate or

cribriform plate, and a non-perforate plate placed posteriorly to the fore-

going. The perforate plate answers in position to the ectoturbinals,

the endoturbiuals in great part, and the septoturbinal space. The

non-perforate space covers the sphenoturbiuals and the lowest of the

endoturbiuals. The encranial surface may be subdivided, for con-

venience in description, into surfaces which correspond to the divisions

of the ethmoid as seen from the nasal chamber. Thus the septo-

turbinal, the ectoturbinal, and the endoturbinal surfaces are easily

distinguished.

The Literature of the Ethmoid Bone.— That the terminology of the

ethmoid bone at present in use needs revision can be readily shown by

a reference to the literature of the subject.

E. F. Gurlt (Handbuch der Vergleichenden Anatomic der Haus-Saug-

thiere, Berlin, 1843, Vol. I. p. 81) describes the ethmoid on the basis of

the human bone. He identifies the nasoturbinal as the superior conch

and the first endoturbinal as the middle conch. All parts not appearing

on the median surface he groups under the head of the "Labyrinth.''

H. Strauss-Durckheim (Anatomie Descriptive et Comparative du Chat,

Paris, 1845, p. 385) gives the sphenoturbinals as equivalent to the "
i or-

net de Bertin," and forming the third division of the bone. The second

division is the group of plates seen only in the cat and its congeners.

It is a development from the transverse lamina. All the remaining por-

tion of the ethmotnrbinal, comprising as it does the bulk of the bone.

Strauss-Durckheim calls the first or superior division of the bone. The

space between the two ethmoturbinals on a level with the lower border

of the chamber of the eototurbinals and the equivalent to the ethmoidal

notch of human anatomy receives the name of tin 1 "ecartement des

an tract uosites superieures." The mesoturbinal is named the "lame ver-

ticale moyennc."

Owen (Archetype and Homologies of the Vertebrate Skeleton,
'

named the meso-ethmoid the prefrontal, and gave to the ethmoturbinals

the name which they have since borne. In his elaborate work on the

Anatomy of the Vertebrates, Owen restricts the term cthtnotvrbii
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the lower plates only of the mass (the endoturbinals of this paper), as

seen in the hog. In the description of the ethmoid in this animal the

word " labyrinth " is also used, showing that the term had not, in the

mind of the writer, supplanted that of " ethmoturbinal."— In the tapir

the cribriform plate is said to be reticulate, with long radiating meshes.

The ethmoturbinal in this animal consists of many convolute divisions,

and each is perforated by many foramina. — In the horse the ethmotur-

binal is separated from the nasoturbinal. The same language is em-

ployed in describing the ethmoids of other animals. — The giraffe exhibits

the upper folds of the labyrinth coalescing in the moderately long and

deep ethmoturbinal. — In the dog the horizontal folds of the " labyrinth
"

are four in number. Here by the word " labyrinth " the median sur-

face of the ethmoturbinals (endoturbinals) is intended. Indeed, through-

out the descriptions in this work, the term ethmoturbinal includes the

periphery of the lateral mass, excepting that portion lying above the

cribriform plate. Thus the os planum and the middle and lower plates of

the median surface are ethmoturbinal, while the intervening structures

and the superior division are vaguely included in the " labyrinth." This

is evidently so in the account of these parts in the giraffe, where the

upper folds of the labyrinth are said to coalesce and to be produced into

the ethmoturbinal. In like manner, the ethmoturbinal forms the part

identical with the transverse lamina.

J. Chatiu (Les Organs des Sens dans la Serie Animale, Paris, 1880,

p. 241) describes each olfactory plate as it appears upon the median

surface, where it is called a "comet." The "cornet superieur" is the

same as the nasoturbinal ; the " cornet ethmoidal," the equivalent of

the endoturbinals. No attempt is made to describe the ethmoturbi-

nal. It is simply stated to be most bizarre in its construction. In

the kangaroo the maxilloturbinal is called the " volute ethmoidal."

Kitchen Parker ("On the Structure and the Development of the Skull

in the Pig," 1'hilosoph. Trans., Vol. CLX1V. Part I., 1874) calls the first

plate of the ectoturbinals the "upper turbinal"; the first endoturbi-

nal, the "middle turbinal." The maxilloturbinal forma the ''lower tur-

binal." The nasoturbinal is called the "nasal turbinal." In advao

the olfactory region Parker recognizes two turbinals, viz. the maxillo-

turbinal and the alinaaal turbinal The first of tbese has been already

notioed. The last named is a ledge-like point within the nostril continu-

ous with the ledge supporting the maxillotarbinal. A very good genera]

view of the ethmoid as seen in the hog is shown in Plate XXXV. of the

above memoir, — the ectoturbinals being as yet imperfectly developed.
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Dr. Elliott Coues ("Osteology and Myology of the Opossum," Me-

moirs of the Boston Nat. Hist. Soc, II. G2) treats of the ethmotur-

binal as synonymous with the lateral mass, and of the perpendicular

plate as being probably homologous with a pair of coalesced prefron-

tals. He further ambiguously states that the "spongy convolutions"

are borne on either side of the perpendicular plate. Respecting the

arrangement of the olfactory plates, he remarks, " It would be diffi-

cult even if it were desirable (!) to describe the details of the spongy

convolutions."

The description in Bronn's Klassen und Ordnungen des Thier-Reichs

(Bd. VI. Abtheil. X. 52) embraces a general account of the bone.

No attempt is made to discriminate between the olfactory plates. The

ethmoturbinal mass is named the labyrinth, and composed of thin rolled

plates of bone enclosing the ethmoidal cells.

The Method employed by the Author in studying the Ethmoid Bone. —
The study of the ethmoid bone is greatly facilitated by immersion of

the bone in an acid solution which is sufficiently strong to remove

the bone-salts. When the bone is detached from the skull, the deli-

cate folds are easily decalcified by a solution of nitre-muriatic acid of

not greater strength than eight drops of the acid to an ounce of

water. When the entire skull, say of an animal of the size of a horse

or dog, is subjected to the acid solution, a strength from a half-drachm

to a drachm of acid to the pint of water will be required. For small,

delicate skulls, such as those of the bats, a fluid slightly acidulated,

say two drops to the ounce of water, is sufficient. Immersion from

six to twelve hours is needed for the smaller specimens, and perhaps

a renewal of the fluid for a second period as long as the first for the

larger ones. The specimen is next washed and soaked through sev-

eral waters, and afterwards can be preserved in alcohol. The ethmoid

bone thus prepared can be studied with signal advantage over the

natural bone, since a dissection can be effected with ease, and without

danger of mutilation. I think perhaps the best way to obtain a satis-

factory preparation for general purposes of comparison is to secure a

macerated skull* of tho animal whose ethmoid is desired, and. after the

bone-salts have been removed, to bisect the skull longitudinally at one

side of the line of the vomer, and reserve one half of the specimen

for study of the median surface of the ethmoid bone. The encranial

* Care must, be taken to proteol the freshly macerated »knll from the attacks of

voracious dipterous larva, thai is capable of destroying the delicate structuree of the

ethmoid in an incredibly short space of time.
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surface will be seen in the same specimen. Next, to make a trans-

verse (frontal) section of the opposite piece, in such a manner as to

divide transversely all the parts of the ethmoid bone directly in advance

of the cribriform plate. The section must be made concentrically

to the plane of the cribriform plate, and of course to include the meso-

ethmoid. The proximal surface of such a preparation embraces a sec-

tion of the ethmoturbinals and of the septoturbinal space, and gives at

a glance the plan of the bone. The parts of both specimens can be han-

dled with freedom, as the botanist can press aside the several parts of a

flower, and afterward, without violence, return them to their natural

positions.

If it be desired to retain the mucous membrane in connection with

the olfactory plates, the superficial parts, together with the temporal and

masseter muscles and the eyes, should be first removed to enable the

acidulated fluid to act directly upon the bony surfaces. After the bone-

salts have been dissolved, a saw may be employed to sever the denser

surrounding structures, such as the frontal bone, the zygomata, the hard

palate, etc., reserving the interior parts to be divided by the scissors or

the knife. By this means irregular laceration of the plates and mem-

branes is avoided, and the parts are kept free from bone-dust.*

A General Account of the Ethmoid Bone.

At the risk of repeating here and there a fact already incorporated in

the above list of terms, I will now give a succinct account of the eth-

moid bone, as studied in a number of well-known mammals other than

the bats.

The Encranial Surface.—The cribriform plate is divided into two por-

tions, one lying over the septoturbinal space, and the other answering

to the ethmoturbinal spaces. The latter is again divided into two por-

tions, a superior and an inferior, which correspond to the ectoturbin;d

and endoturbinal spaces respectively. In the Carnivora.f so far as exam-

ined, tin !B6 divisions are abruptly angulated one to the other. The line

* I desire to return my acknowledgments to the Academy of Natural Sciences

of Phikdelphifi for the ose of crania from its collection. When it is seen that a

decalcified Bknll subsequently subjected to the making of sections of the ethmoidal

region is one practically expended in the cause of Bcience.il will be conceded that no

inconsiderable privilege was accorded ma
t For purposes of comparison, the ethmoid bone of the dog and otter are figured

side by side in Plate I. But the bone of the otter is qoI separately described.
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separating them is distinctly ridged, and is conspicuous in the raccoon

and the dog, but inconspicuous in the sloth. This ridge is the basal en-

cranial aspect of the first endoturbinal, and the foramina ranged on the

sides and at the tip of the ridge afford openings of exit to the olfactory

nerves supplying the sides of the plate. Indeed, all the olfactory nerves

excepting those of the septoturbinal spaces are similarly placed with

respect to basal lines of the ethmoturbinal plates. The first endoturbi-

nal, being the largest of the series, secures for its base a more decided

line than is the case with the others. The septal openings are arranged

in a single straight line parallel to the crista galli.

The simplest arrangement of foramina is seen when a row of openings

lies parallel to the median border of the encranial surface, and another

is seen similarly disposed along the lateral border. The successive de-

gi-ees of complication on the surface are dependent upon the extent that

the basal ridges extend medianly from the last-named row.

A general idea of the plan of the ethmoidal plates can be thus formed

by the study of the encranial surface. The number of the foramina

present, the size of the basal ridges, the extent of the non-perforate

space, will be found to hold an exact relation to the number and size of

the olfactory plates, and indirectly to the functional importance of the

olfactory region.

As a rule, the encranial ectoturbinal surface is rounded in form, and

of greater diameter than the surface for the endoturbinals. In the cat

the cribriform plate is everywhere narrow, the ectoturbinal surfaces be-

ing separated by a median frontal process, on either side of which septal

foramina are arranged. The crista galli is not developed at the anterior

third of the endoturbinal region. The ridge for the first endoturbinal is

scarcely longer than the width of the septoturbinal space at its side.

The second endoturbinal closely resembles the first. The foramina of

the last-named plates are continuous at the lateral border of the cribri-

form plate. The ridge of the third plate is indeterminate, the foramina

being large and clustered.

In the dog (Plate I. figs. 1, 2) the ectoturbinal surface is subrounded,

higher than it is broad, with the septoturbinal space widened superiorly.

The ectoturbinal ridges and foramina are displayed laterally, and lie on

the level of the descending portion of that portion of the frontal bone

articulating with the orbitosphenoid. The first endoturbinal ridg

three times the width of the related Beptoturbinal space. The second

is tw.. thirds the length of the first. The third ridge is. as'in the

indeterminate, and the foramina are clustered
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In both the cat and the dog the non-perforate space is exceedingly

small. In the former it is reduced to a mere elevated rim, and in the

latter it is concealed by the anterior edge of the presphenoid. The non-

perforate space is well seen in the seal, Phoca vitulina, the opossum,

and the peccary. In the otter, the bear, and other Carnivora, it is

nearly absent, so that the posterior border of the cribriform plate

is also the posterior border of the bone. The non-perforate space is

in close relation with the orbitosphenoid and the pi-esphenoid, so that

the sphenoidal sinuses may be occupied by the lowest of the endo-

turbinals.

As is well known, the sphenoidal turbinals in man are distinct ossi-

cles, lying between the ethmoturbinals and the pi-esphenoid. In some

mammals, as the sloth, the presphenoid has a group of plates which

closely resemble an olfactory plate of the ethmoturbinal, but differing

therefrom by the fact that the plates unite with the crest at the basal

surface of the cranio-facial axis, instead of being separated by an inter-

vening space, as in the ethmoturbinals. A slight tendency in the same

direction is seen in the peccary. Is this group of platesJioinologous with

the sphenoturbinals of man 1

In the otter (Plate I. fig. 4), the mink, the weasel, and the bear, the

frontal sinuses are occupied by the ectoturbinals. When such frontal

development is pronounced, the ectoturbinal division of the ethmoid is

of a circular form in transverse section and on the encrauial surface,

while the endoturbinal division is longer than wide.

The Nasal Surfaces.— Each ethmoturbinal plate is attached to the

cribriform plate proximally, to the 08 planum laterally, and, it may be,

to an associate-turbinal distally. Upon the median surfaces the plates

remain free, and either end simply, or exhibit a tendency at their ends to

form two revolutc parts, the convex surfaces of which appear upon the

superficies of the lateral wall of the nasal chamber. In a longitudinal

section of the nose the median aspect of the ethmoturbinal is thus

made up, in the last-named variety, of the rounded convexities of the

plates and the spaces between them. The uppermost o\' the plates is

much longer than the others. . . . The lateral aspect of the nasal cham-

ber at the ethmoturbinal region is, therefore, made- up simply of those

plates which have a common plana The surface gives no impression of

the number of the plates present ;
for some may not reach the median

surface, and from this circumstance be net seen or accounted for.

Neither is the surface a guide to the length of the plates, since, as the

reader has already seen, the cribriform plate is wider above than below.
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so that a plate extending from the last-named to the median surface is of

necessity longer than one extending between similar points below.

In the transverse section it will be seen that a number of the plates

have failed to reach the median surface. In the dog (Plate I. fig. 1), for

example, the ectoturbinals are four in number. The first is obliquely

placed from above downward, and within outward. Two conspicuous

convolutions are present at the distal end, the lower one of which alone

lies toward, but not on, the median surface. The second plate pos-

sesses a single convolution, which is directed outward. The third and

fourth are very short, biconvolute, and directed upward and forward.

None of the ectoturbinals appear on the longitudinal surface of the

nasal chamber. The first endoturbinal is long and complex. It is di-

rected forward and upward, and nearly touches the median convolution

of the first ectoturbinal. It is biconvolute, but the parts are short

and not incurved. Three secondary convolutions are seen on the sides

of the plate, — one on the upper, and two on the lower aspect. Both of

the latter reach the surface of the longitudinal section. The second

endoturbinal is the longest of the series, and touches the septum. A
single primary convolution is directed upward, and much convoluted.

A single upper and two lower secondary convolutions are seen, as in the

first plate, but they are less conspicuous. The third and remaining

plate is the smallest of the endoturbinals, and arises from the os pla-

num, as this structure is seen in the section. It is directed upward and

inward, to appear on the longitudinal section. It presents a single con-

volution. Immediately beneath the last plate, the transverse plate or

lamina is seen. The nasoturbinal is seen in the section as a minute

non-convolute structure, intermediate between the two sets of platea

The endoturbinals are always arranged in tiers one above another.

All originate from the lateral surface. In the dog (Plate I. fig. 2) the

second of the plates descends, and may follow the curve of the sides and

the bottom of the nasal chamber as far as the meso-etlnnoid. along

which it ascends a short distance. The platea in this portion of the eth-

moturbinal in the dog are from three to four in number. The olfactory

plates tend to unite anteriorly. Thus two to three plates unite to form

the nasoturbinal in the dog. The lower endoturbinal platea unite in

front by broad, thin plates. These, taken collectively, constitute the

transverse lamina of Strauss-Durckheim. It is constantly present.

stretching across the septoturbinal space to the vomer, against which

it. rests.

The ectoturbinal plates may be rudimentary or absent. They would



1-44 BULLETIN OF THE

appear to be absent in the ape, at least in the adult. In man they

are also absent. The opossum has two ectoturbinals ; the cat, two to

three ; the hog, five ; the ox, eight. In the seal the ectoturbinals are

developed to a greater degree than the endoturbiuals.

The olfactory plates are either simple at their ends or convolute.

Their anterior ends are often produced forwards in a series of tongue-

like projections, which have received the name of the olfactory lobes.

The projection known as the nasoturbinal is the most conspicuous of

these. The lobe on the first endoturbinal is always well developed.

The endoturbiuals of the hog are without marked lobulations. The

Carnivora and the Rodentia, as far as examined, possess lobes on all

the folds. In the opossum two of the plates are simple, the remainder

are convolute. Occasionally a convolute fold arises from the side of a

plate instead of from the end, as in the larger plates of the Carnivora

and the Ruminantia. The arrangement of the endoturbinals, as seen in

the median surface of the ethmoturbinals, is much the same as in other

Carnivora.

The septoturbinal space is in all mammals narrow, and indeed may be

obliterated here and there where the endoturbinal plates lie in contact

with the septum. Such a point of contact is evident in the macaque,

M. nemestrinus, where a depression is seen on the septum answering in"

position to the first endoturbinal plate. Similar depressions are seen in

the bats, as in Antrozous and Corynorhinus.

In Cebus (Plate II. figs. 1, 2) the absence of an ectoturbinal series, and

the endoturbinal series being restricted to a single plate bearing incisures

upon its posterior border, and retaining upon its anterior surface a de-

flected and abortive nasoturbinal (uncinate process), an example is afforded

of the manner after which the ethmoid bone is modified in passing from

the quadrupedal form to the primate. In man the interval between the

endoturbinal series and the lateral aspect of the bone is occupied by a

number of cellules. These being absent in Cebus and Macacus (the only

genera examined), it would appear as though the chief difference be-

tween these forms and the human ethmoid lay in the development of

the ethmoid cells.

The human ethmoid bone (Plate II. fig. 3), viewed from beneath, fur-

nishes, as in Cebus, an aborted nasoturbinal in the " uncinate pr<>

and the rug086 under surface of the single endoturbinal plate in the

" middle turbinated bone."

A Special Account of (he Ethmoid Bone ?'// the Horse, tht Peccary, the

Sloth, the Cat, the Seal, '""' the -!/"/<'. — I have thus endeavored to
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sketch the general plan of arrangement of the ethmoid bone in the

mammals, and to indicate the relations that the several parts hold one

to another. Before describing the bone in the' Cheiroptera, I propose

giving detailed accounts of the ethmoid in the cat, the seal, the peccary,

the sloth, and the mole ; with the object of bringing together some

widely diverse examples, and presenting descriptions which will be suffi-

ciently detailed to permit of comparisons being made with those which

will follow in the concluding portion of this paper.

In the home (Plate II. figs. 4, 5) the endoturbinal aspect of the encra-

nial surface is concealed from the brain case at its upper third by a trans-

verse plate apparently of the frontal bone, but which in reality is an

ossification of the ethmoid. The foramina of the endoturbinal surface

are arranged elaborately in a crescent extending across the anterior end.

The foramina of the ectoturbinal surface are seen in five transverse

triangular or clavate clustei's.

The ethmoid, studied from its lateral aspect, exhibits a treuchant dis-

tinction between the endoturbinals and the ectoturbinals by a thin sep-

tum extending across the great cranio-facial sinus. Both the turbinal

sets lie in this sinus, connected by a thin papyraceous lamina, save at the

anterior fourth of the ectoturbinal series, where it is firmly connected

by the ends of the olfactory plates to the descending process of the fron-

tal bone, as well as with the line of junction this process effects with the

orbitosphenoid and the frontal bones.

Seen in transverse section, the turbinal mass exhibits sharply the di-

vision between the two sets of plates. The ectoturbinals are eight in

number, including the nasoturbinal. The endoturbinals are five in num-

ber, and preserve the order already described as existing in the hog.

The last plate sends backward a single folium within the sphenoidal sinus,

so that the olfactory apparatus extends a short distance posterior to the

encranial surface.

Seen from the median aspect, the nasoturbinal is seen to assume

enormous proportions, being much wider than any of the endoturbinals.

Four of the endoturbinals are visible, and all are markedly biconyolute,

the convexities of the scrolls alone appearing on the genera] surface.

Anteriorly each plate is seen ending simply at the bases, but toward

the apices they are more or less lobate. The first ami BOCOnd plates

project beyond tin' transverse lamina.

A small but distinct plate crosses the septoturhinal space obliquely at

the orifice of the sphenoid sinus. The septum is distinctly foliated

opposite the third, fourth, and fifth plates.

vol.. v. no. 3. in
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In the peccary,* Dicotyles torguatus (Plate III. figs. 1 - 3), the encra-

nial surface is uniformly concave, and presents scarcely any angulation

inferiorly. Hence, the indications of separation of the ectoturbinals

from the endoturbinals are indistinct. The basal aspects of the endo-

turbinal plates form -well-defined lines on the cribriform plate, about

which are arranged a number of little pits. From the bottom of these

lie the foramina of the olfactory nerves. The most conspicuous of

these is the one for the first eudoturbinal plate. The septoturbinal sur-

face is on a higher plane than that of the ethmoturbinals. The crista

galli is distinct throughout. The non-perforate space is nearly one third

the length of the cribriform plate. Of the nasal surfaces, it is seen on the

frontal section that the divisions between the ectoturbinals and the endo-

turbinals are well defined. The former are seen to have a less compli-

cated structure, and are arranged as converging radii from the upper and

lateral walls. The endoturbinals are arranged in tiers, and constitute,

with the median exposure of the nasoturbinal, the entirety of the me-

dian surface.

The ectoturbinals are nine in number. The first ectoturbinal and

the nasoturbinal are confluent. The former presents a convex uniform

surface above. The nasoturbinal is distinct from the meso-ethmoid.

The second ectoturbinal is of the same size as the first, but more dis-

tinctly biconvolute at the base. The third is the longest of the ecto-

turbinal series, and reaches the centre of the ectoturbinal space. Three

additional plates, rudimental in character, are seen on the lateral aspect

of the section. The endoturbinals are also niue in number, four of

them only reaching the median sm-face. They are much more convo-

lute than in the ectoturbinals, and present a number of secondary folia.

The sphenoturbinal is seen distinctly united to the meso-ethmoid.

In the two-toed sloth, t Chola-pa* <litl<irt i/lus (Plate 111. figs. 5, 6), the

cribriform plate is without angulation, as seen in the skull of the young

of this species, and the entire surface which answers to that fur endo-

turbinals is marked by four plates and associated foramina. The plates

are all united anteriorly into a single transverse lamina. The posterior

non-perforate space equals in longitudinal diameter one third of the

area of the cribriform plate. The septoturbinal space is scarcely raised

above the plane of the turbinal spaces. The crista galli answers in

* For purposes of comparison, the encranial surface of the ethmoid bone <>f the

hog i> figured (Plate III. ti:_'. I), bul not described.

t For purposes of comparison, the encranial -mil the nasal surfai

are presented in Bgs. l ami 2 of Plate IV., bul not here described.
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position to the anterior two-thirds of the same. No separate arrange-

ment for ectoturbinals appears to exist. On the nasal surface the endo-

turbinals are, with the exception of the first, without lobes, and the

nasoturbinal and the ectoturbinals are absent. The sphenoturbinal is

united to the septum by three distinct laminae.

In the cat * the nasal surfaces are much compressed medio-laterally.

With the exercise of a little care, the parts can be analyzed without re-

sorting to a transverse section. The first ectoturbinal is excessively

short, and presents biconvolute folia directed upward. The second,

third, and fourth ectoturbinals are slight, and are biconvolute their

entire length. The plates and the convexities of the convolutions are

distinctly visible on the lateral surface of the ethmoturbinal mass. The

nasoturbinal is biconvolute, the median convolution being the larger

anteriorly. The lobule of this turbinal is in height equal to one half

the length of the nasoturbinal, and is crescentic in outline. The naso-

turbinal and all the ectoturbinals are united anteriorly by a transverse

lamina.

The endoturbinal plates are five in number. The first is the largest

of the series. It is obscurely convolute, while the lobule is as long as

the plate. It is obliquely placed from above downward, and before back-

ward, lying in front of the second and third endoturbinals, and composed

of a number of closely-set convolutions. It is the anterior division of

Strauss-Durckheim. The second plate also possesses a distinct foliated

lobe. The second and third plates are united on the lateral .surface by

a common lamina. The third plate is small, concealed from the median

surface, without lobes, and partly concealed on the lateral surface by the

above-named lamina. The fourth plate closely resembles the second. Its

lobule is nearly the length of the plate. The fifth is without a lobe, and

convolute medianly, the convex surface of this convolution appearing for

its entire length on the free median surface of the ethmoturbinal m
In the seal, Phoca vitulina (Plate IV. figs. 3-5), the encranial surface

presents a narrow septoturbinal surface. It lies on the same plane witli

that of the turbinal surfaces, extends over less than one thin! the width

of the encranial surface, and terminates anteriorly by an enormous
foramen. The rounded surface answering to the ectoturbinal space is

bordered by an elliptical row of foramina. The ridgea for the endoturbi

Dais are inconspicuous and short, not extending, even for the first endo-

turbinal, more than one third of the diameter of the cribriform plate.

* Elaborate figures of the ethmoid of the eat are contained in tin- work
Durckheim, lor. a'/.
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The crista galli is robust, and extends the entire length of the cribriform.

The non-perforate space is one third as long as the cribrifoi-m, thus pre-

senting a striking contrast with the same plate of the other Carnivora

mentioned in this paper. It is concealed in part by the frontal bone

in articulation of the bone with the cranium, but in the disarticulated

bone it is convex or rounded in outline and nearly equal to the ectotur-

binal surface in diameter. From it the ectoturbinal plates in part arise.

These last-named plates, with their accompanying convolutions, are well

seen on the lateral surface.

As in the dog, the cat, the otter, and other carnivores, the nasoturbi-

nal, as in the seal in part, arises from the meso-ethmoid. It is held to the

meso-ethmoid one half the length of the latter, at its upper margin. The

union does not interfere with free access of air to the olfactory plates.

Huxley makes a statement, in his "Anatomy of the Vertebrated Ani-

mals," to the effect that the ethmoturbinals in the seal are small and flat-

tened, and that the latter are anchi/losed with the vomer on each side. In

a single specimen examined I did not find this to be the case. (See Tlate

IV. fig. 3. The position of the arrow indicates the septoturbinal space.)

It is true that the mass is, on the whole, flattened ; but the frontal por-

tion of the mass is more than usually well developed, and at no point

did anchylosis exist. The remarkably thickened transverse lamina was

probably in this statement mistaken for an exceptional layer of union.

In the star-nosed mole, Gondylura o'istata, the ectoturbinals ad-

vance forward as far as the anterior end of the transverse lamina. The

nasoturbinal extends as far as the third premolar. The first endoturhinal

reaches to the last premolar; the second and third are of nearly equal

size ; all the endoturbinals presenting uniformly broad contiguous me-

dian surfaces, the first and third not connected below the cribriform

plate. In transverse section the ectoturbinals are seen to be four in

number, the last being the largest. It would here seem that the last

is the one retained in the Cheiroptera

The Ethmoid Bone im the Cheiroptera.*

Enough has been Baid, I trust, of the general plan of arrangement

of tlio several parts in the ethmoid bone of mammals, to serve as an

introduction to the description of the bone in the Cheiroptera, It \\:is.

indeed, in attempting to describe the bone as found in the bats that the

necessity of a revision of the subject became evident It is not to be

*Th<- crania furnishing the basis of this study were, witfc Few exceptions, furnished

by tin: Museum <>( Comparative Zoology.
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inferred from this statement that the ethmoid bone in the bats differs

in any essential feature from the bone as above described. In the

more generalized forms, as the Pteropines and in most of the Phyllosto-

mines, the ethmoid, while simple in construction, is in general appear-

ance much the same as in other mammals. But in the more specialized

genera, the details are so strongly contrasted with those of the mamma-
lian type, (presenting .a number of characters, which it is thought may

be of value in classification,) that the special attention of the reader is

invited to their consideration.

Descriptions of the Ethmoid Bone, including all its Parts.

Pteropus medius. — The encranial surface presents a small ectoturbi-

nal space, which, however, is as wide as the union of the septoturbinal

and endoturbinal spaces farther backward. The cribriform is thus nar-

rowed, and without conspicuous ridges or other markings than the

median and lateral rows of foramina. The non-perforatc surface is a

mere narrow rim.

The ethmoturbinal mass is much compressed laterally, and composed

of a single ectoturbinal and a series of four endoturbinal plates, which

are united anteriorly and laterally. The tendency for the endoturbinal

plates to form parts of one functional surface recalls the disposition of

the parts in the Quadrumana. The opening above the endoturbinal

series is distinctly median. The first plate lateral to this opening would

he the nasoturbinal, which here does not appear to be different from the

usual disposition of an ectoturbinal, and I have concluded so to name it.

The ectoturbinal extends as far as the plane of the anterior border of

the first molar. It is higher at its origin from the crihriform plate than

at its anterior free end. It is curvilinear and convolute outward. It is

attached its entire length to the lateral surface of the ethmoturbinal

mass, and anteriorly to the endoturbinal transverse lamina.

The endoturbinal series of plates are united by a broad transverse

lamina, which anteriorly (i. e. beyond the point of its union with the

vomer) is deeply concave on its free under surface, so as to cover in the

maxilloturbinal.

In a profile view of the median surface of the ethmoturbinal series the

vertical aspect of this concave surface is distinctly seen, and ii

resembles a lobe; but it is not traceable to any one olfactory plate.

The transverse lamina is traceable backward to the anterior ends of all

the olfactory plates, including the ectoturbinal. The lower anterior

half of the median surface of the plate is emarginate. The anterior



150 BULLETIN OF THE

end of the lamina reaches as far as the canine tooth. Of the endotur-

binal plates themselves it may be said that the first endoturbinal plate

is nearly simple, and reaches the transverse lamina at the plane of the

anterior border of the first molar. The second endoturbinal plate arises

in common with the preceding, and ends at the same point. It is

biconvolute. The third plate reaches as far as a point between the first

and second molars. It is convolute, but permits a small portion of

the plate to be seen anteriorly.

Cyonycteris.— The general plan of the plates is the same as in Ptero-

pus. The median vertical aspect of the concavity of the transverse

lamina is one fourth the length of the second endoturbinal plate. The

anterior margin is concave.

Epomophorw gombiaaus (Plate Y. fig. 1). — The general plan of the

plates as in Pteropus. The produced end of the transverse lamina

reaches the plane of the anterior edge of the second premolar.

Cyanopteris. — The general plau of the plates as in Pteropus. The

anterior margin of the median vertical aspect of the transverse lamina is

straight (that is, not concave), and less oblicpie than in Pteropus.

Phyllorhina tridens (Plate VI. fig. 5). — The olfactory plates two in

number. They are apparently the first and second endoturbinals.

Each plate ends anteriorly in a clavate median process or lobe. The

two are separate from each other, and nearly vertical in position. The

encranial surface is of extreme simplicity.

Rhinolophus ferro-equinum (Plate VI. fig. 4). — The first ectoturbinal

arched, long, reaching as far as the plane of the anterior border of the first

molar. The first and second endoturbinals are horizontal, simple, not

contiguous. They are without lobes, and arc non-convolute. They do

not advance beyond the vomerine portion of the transverse lamina.

The encranial surface is slightly inflated over the cribriform plate. The

ectoturbinal space is absent. The non-perforatc space is scarcely at

all raised.

Megaderma frons (Plate VI. fig. 2).— The ectoturbinal absent. The

endoturbinals two in number, as in Phyllorhina and Rhinolophus. Both

of the-' possess small swollen lobes, but are both Confined within the lim-

its of the vomerine portion of the transverse lamina. The lobes, as they

appeal On the median surface, are nearly vertical. Projecting in advance

of the plates as far as the level of the last premolar is a lobule, which

may be said to represent the produced transverse lamina, although in

this genus it more cl enables a septum defining the outer wall of

the nasal chamber. The encranial surfaces were Dot examined.
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Megaderma sjoasma (Plate VI. fig. 1). — The ectoturbinal a minute

tubercle, lying above and to outer side of first endoturbinal. The ethmo-

turbinals four in number. The first endoturbinal is separated by a

short interval from the remaining two. It is but slightly lobulated,

extends as far as the level of the anterior border of the second molar,

and is obliquely placed from above downward and from behind forward.

The second and third endoturbinals are parallel, nearly contiguous, the

second scarcely exceeding the third in length. The first is lobed for one

third its length.

Xt/rteris thebaica (Plate VI. fig. 3). — The plates are three in number,

one ectoturbinal and two endoturbinal. The first of these answers in

position to the nasoturbinal, since it bounds posteriorly the opening

leading outward from the nasal chamber. Its frontal surface is fur-

nished with a clavate swelling, which is slightly projected as a small

lobe. The first aud second endoturbinals are smaller than the uaso-

turbinal, and are so arranged as to permit the second to conceal the

third. The latter is, indeed, the only one of the two seen in profile,

the former lying between it and the nasoturbinal. The first endotur-

binal is slender pedunculated, and bears a small bifid lobule. The sec-

ond endoturbinal is almost as stout as the nasoturbinal, and its lobule

projects forward for a distance equalling one half of the plate itself. The

lobe is obscurely clavate.

In the Vespertilionida) the arrangement of the plates is more simple

than in the Pteropidie, but more complex than in lihinolophus and the

allied genera.

Vesperus. — The openings of the septoturbinal space are confined to a

large foramen placed just in advance of the non-perforate space. Near

to the septum, at the anterior portion of the space, is seen a group of

foramina advancing well to the front. Directly opposite the beginning

of this series to the lateral side is the group of foramina for the first

endoturbinal plate, while in front of the latter lie the two foramina

for the single ectoturbinal plate. The arrangement is the same in

Vesperugo,

Seen from the nasal aspect in Vesperus noctttla, the ectoturbinal is two

thirds the length of the first endoturbinal. It is thickened above

oonvolute laterally at the summit The lateral surface 18 concave. The

entire plate rests on the concave lateral surface <>\' the first endoturbi-

nal. The last-named plate is very broad above, and expands laterally

and in front of the ectoturbinal. It is narrower at the base than at the

tip, where it is prolonged slightly along the median border into a sien-
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der process. The lateral border of the portion in advance of the trans-

verse lamina extends as far as the anterior edge of the second premolar.

It is concave to receive the convex maxilloturbinal. The second endo-

tnrbinal is slightly narrower behind than in front. It is twice the size

of the third endoturbinal, which is snbronnded.

Yesperus fuscus. — The ectoturbinal is as in Y. noctula, with the ex-

ception that it is deflected a little more outward. The first endoturbinal

is acuminate, with a uniformly sloping border. On the median surface

the plate is not visible below the second and third plates. The second

plate is as in V. noctula. The third is longer than wide.

Scotophilus Temmincti. — The ectoturbinal is compressed medio-later-

ally, without lateral concavity, and is deflected slightly outward. It is

a little more than one half the length of the first endoturbinal. The
latter plate is much as in V. noctula. Its lateral border extends a short

distance beyond the ectoturbinal. The end of the free portion is a nar-

row point, and lies at the level of the premolar. The median surface

bears a general resemblance to the same part iu V. noctula.

Vespertilio (Plate VII. fig. 6).— The encranial surface in all essential

features as in Vespents. The single ectoturbinal one third the length of

the first endoturbinal plate. As seen from above, the ectoturbinal is

lodged in a concavity in the lateral surface of the preceding plate. The

first endoturbinal is produced as far as the first premolai*. The plate is

of a pyriform figure as seen from above, and presents a truncate apex.

The portion in advance of the transverse lamina is deeply concave be-

low, and overlies the maxilloturbinal. The second endoturbinal is of a

triangular figure, with a rounded apex. It appears to be lodged, when

the parts are viewed superficially, on the median surface of the endotur-

binal series. The third endoturbinal is the smallest of the three, and is

continuous with the upper portion of the first endoturbinal.

All the preceding genera of the Vespertilionida?, as contrasted with the

genus next to be mentioned, have the first and third endoturbinal plates

united above the second plate.

Atalapka. — In A. nowiboracetuu the encranial surface presents the

septoturbinal foramina placed in a row along the anterior half of the

space of the same name. The openings of the eototurbinal surface arc

in a direct line with the foregoing, and both are depressed below the

general surface. The foramen for the first endoturbinal is seen lying at

the bottom of the conspicuous depression near the crista galll The

foramina are everywhere at the sides of the encranial surface. Seen

from the ne I the eototurbinal seems to he nearly the length of
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the first endoturbinal, and is compressed mediodaterally. It is slightly

convolute outward at its base, and concave on its lateral surface. The

first endoturbinal is abruptly acuminate anteriorly, and straight on its

median, lateral, and under free surfaces, the last named being concave

inferiorly. The second endoturbinal plate is oblique, and slightly in-

flated at its anterior end. Its lower border forms the inferior edge of

the median series of plates. The third endoturbinal is triangular in

shape, and is one half the size of the preceding.

In A. cinereus the general plan resembles that of the foregoing species.

The parts are, however, of greater height, the interval between the first

and second endoturbinals being wider. The second endoturbinal is rela-

tively larger, and curved outward. This arrangement causes the plate

to present a concave surface outward, which receives the swollen lower

border of the third plate. The median aspect of the first endoturbinal

is straight ; but the lateral surface is deflected outward, and is impressed

on its entire surface by the ectoturbinal which rests upon it, leaving only

a raised rim of the endoturbinal round its anterior half. The median

surface of the produced portion of the first endoturbinal is nearly as

high as it is long. The concave under surface embraces securely the

maxilloturbinal.

Nycticejus crepuscidaris. — In this genus the encranial surface is about

one third the area of the entire region, the cribriform plate marked as

follows : first, a single opening is seen on the sphenoturbinal surface
;

second, two openings on the ectoturbinal surface; third, a relatively

large depression on the endoturbinal, containing two openings, well to

the lateral aspect, for the first endoturbinal plate.

The nasal surface exhibits a single ectoturbinal plate. It is a little

less than one half the length of the first endoturbinal, is din

almost vertically downward, the swollen upper border looking outward.

The lateral surface is concave, deflected outward as far as the tip of the

first endoturbinal. It is slightly concave above. The free portion is

acuminate, reaching as far as the level of the canine tooth. The -

ond plate is as in V. fuscus, but not so much narrowed at the base. The

third is a mere rounded nodule.

Lasionycteria noctivagans. — The septoturbinal space extends a little

in advance of the septal line. There is but a single opening for the

ectoturbinal. The main plate is marked by a relatively small opening,

behind which extends a row of three small foramina. The non-perforate

spare is as in the preceding forms. On the nasal surface the endoturbinal

series is inflated, and dues not exhibit the lateral concavity seen in other
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Vespertilionidre. It is directed downward and forward. The first endo-

turbinal is as in V. fascus. It reaches a point as far as the canine tooth,

is slightly depressed above, and presents a uniformly sloping surface lat-

erally. Its lower edge forms the lower border of the median surface.

The second endoturbinal is of uniform width, longer than high, and

equal in length to the free portion of the first endoturbinal. The third

endoturbinal is smaller than the preceding.

Antrozous imllidm.— The ethmoid bone in this genus closely resem-

bles that of other Vespertilionidee. The ectoturbinal is compressed

rnedio-laterally.

Mollosus obscurus. — The ectoturbinal is biconvolute, slightly acu-

minate in front, and subequal in length to the mesoturbinal. The endo-

turbinal is somewhat broader in front than behind, straight on its median

surface, concave on its lateral surface to receive in a measure the ectoturbi-

nal. It is apparently without an olfactory plate, which being understood

to be present the entire endoturbinal forms a summit thereto with two

convolutions which make up the median and lateral surfaces respectively.

The concavity thus opening downward receives in part the maxillotur-

binal. The second endoturbinal is absent. The third and fourth closely

resemble the same plates in the Phyllostomididse, and do not demand

any special description. The transverse lamina is apparently absent.

M. 2'jerotis. — The ectoturbinal is compressed from side to side, and is

one half the length of the first endoturbinal. The first endoturbinal is

acuminate as it is seen from the median surface, the portion projectimr in

advance of the third endoturbinal being slightly convex inferiorly. The

third endoturbinal is received in a depression on the lateral surface of

the first, the second being absent. It in turn receives the fourth. Both

these tui'binals as seen in situ are longer than wide.

Natalus stramineus.— The ectoturbinal is absent. The second is slen-

der and acuminate, the convolutions uniting inferiorly at the anterior

two-thhxls. The lower bonier of the free part is straight. The third

endoturbinal is globose, and one third the length of free portion of the

preceding. The fourth is exceedingly minute, being about one third the

length of the third. It is Bomewhat rounded in form.

TaphozQiw (Plate VI I. fi.L's. 2, 4). — The ectoturbinal somewhat broader

than the first endoturbinal, but of the same length. The transverse

lamina deeply concave, completely OOnoealing the small maxilloturbinal.

The under portion of the free portion of the first endoturbinal is trace-

able as far back as the end of the endoturbinal seriea The median as-

peel of the concavity nol projected, ai in moat genera, bu< appears ai a
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rounded convexity of equal width with the exposed portions of the endo-

turbinals. The second endoturbinal appears as a nodule between the

transverse lamina and the second endoturbinal ; the third and fourth

much as in other genera, the lower border of the third plate being visi-

ble from the lower edge of the series.

Rhynconycteris naso.— The ectoturbinal absent. The remaining three

endoturbinals closely resemble one another. The first projects in ad-

vance beyond the third no more than the third projects beyond the

fifth. The free portion of the first small, yet reaches the level of the

anterior of the second premolar. The plates on the median surface

while contiguous leave exposed a larger surface than is the case in any

other genus of the Molossi.

Noctilio leporinus (Plate VII. fig. 5). — The ectoturbinal inflated nearly

twice the thickness of the first endoturbinal, and nearly equalling it in

length. The median aspect of ethmoturbinal closely resembling Molos-

sus. The free portion of each plate of about equal width. The naso-

turbinal of great width anteriorly, and almost entirely concealing the

maxilloturbinal.

Jlormops megaphylla.— The encranial surface presents the following

features. The single ectoturbinal foramen is small. That for the first

endoturbinal is conspicuous. The extent of the non-perforate space ap-

pears to be enormous as compared with the same space in other genera.

The ectoturbinal is a mere rounded point at the base of the first endo-

turbinal. The endoturbinal series closely resembles the same in the

Vespertilionidax The first endoturbinal is without the lobe present in

Chilonycteris. Its under surface is concave at the free produced portion,

and conceals the unusually long maxilloturbinal. The second ethmotur-

binal is very slender and oblique. It is continuous above with the first

thus differing from the arrangements seen in Vespertilionidse. The

third plate is obscure, if not absent. It is apparently continuous with

the crista galli.

Chilonycteris rubigvnosa.— The first ectoturbinal Bubgloboee, one

fourth the length of the first endoturbinal. The free projecting por-

tion of the first endoturbinal is deeply concave beneath, and completely

covers in the maxilloturbinal, as in the Vespcrtilionida\ It reach

far as the first premolar. This plate bears upon its summit a lobule, as

in the Phyllostomidiihe. The second and third endoturbinala are simple,

non-rcvolute, nearly vertical, the third being the broader.

Bes)iioi/ns rii/i/s (Plate VII. fig. 1).— The ectoturbinal is inflated, and

nearly the length of the firs! endoturbinal. The first endoturbinal is
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compressed, and reaches the plane of the anterior border of the single

molar. A lobule in the position of the basal convolution of other Phyl-

lostomines lies between the first and the third plates, and resembles in

general appearance a separate endoturbinal. The second endoturbinal

is small and concealed. The third and fourth plates are in general

appearance much as in other Phyllostomines. The lobes of the first and

third endoturbinals are conspicuous.

Carollia brevicaiula (Plate V. figs. 3, 5).— The first ectoturbinal is

inflated, with no trace of the concavity marking the plate in the Vesper-

tilionidte. It is two thirds the length of the first endoturbinal. The
last-named plate is narrowed anteriorly, but not acuminate, since the tip

is truncate. Its lower border is concave. The lobule at the summit of

the plate is broader in front than behind, and equals the free portion in

length. The third plate is concealed. The foui-th is of the same size

and shape as the foregoing. The fifth is triangular in form, open be-

neath, and presents the appearance of having a large lateral convolu-

tion equal in length with the main plate. The maxilloturbinal is

rudimentary and free from the ethmoturbiual.

Lonchoglossa. — The general plan in this genus is as in other Phvl-

lostomines. The ectoturbinal is minute, compressed, not more than one

half the length of the first endoturbinal The latter is thiu, straight,

with a long falciform lobe, which is concave inferiorly. The basal lobule

is well developed, and lies at the lower border of the median surface of

the ethmoturbiual. The remaining eudoturbinals as in other Phyllosto-

mines, but less obliquely inclined.

PhyUostoma hastatum (Plate V. fig. 2).— The foramina of the septo-

turbinal and the ectoturbinal surfaces on the encranial aspect form a

continuous arch. The depression for the main plate is large, and the

space behind it is occupied by numerous openings arranged without

apparent order.

Schizottoma. — The ectoturbinal is moderately inflated, but less so

proportionally than in Dermanura. The narrow and acuminate first

endoturbinal projects about one third of the length of the ectoturbinal

Its lobule is inconspicuous. The second endoturbinal is concealed, and

presents a Blightly inflated upper border. The third plate

a large anterior lobule, which is convex forward. The parte are

contiguous upon the median surfl

Maerotut Waterhourii.—The ectoturbinal is small, a little Less than

one half the length of tlic first endoturbinal. Its upper border La hori-

zontal, and its lower OOncave. The extreme tin of the lobule extends as
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far as the anterior border of the first molar. The second plate is con-

cealed, and the third and fourth arc arranged much as in Vampyrops,

which this form in great part resembles. The lobule on the first endo-

turbinal is small, but readily discernible. The plates below their in-

flated summits are not clearly seen. The parts on the median surface

are contiguous.

Vampyrops.— The ectoturbinal extends the entire length of the inner

wall of the orbit, and is inflated. The first endoturbinal is concealed

between the last named and the second endoturbinal. It is a simple

inflated plate, without convolutions. It is in intimate association with

the region of the second plate, with which it may be confounded. If

the first endoturbinal plate be counted as a lobule upon the base of the

second, the series will lack the number five which all other genera of

this group possess. Assuming, therefore, that the concealed plate is the

true second endoturbinal, the one below it becomes the third. The last-

named third plate is the largest of the series, and resembles the second

of the Pteroderma related forms. It is broad, non-convolute, and ends in

a narrow tongue that reaches a point as far forward as the anterior bor-

der of the first molar tooth. The fourth endoturbinal is a nearly simple

plate, having a thickened free upper border. Its free surface is entirely

median, and almost linear. The fifth endoturbinal is exposed on the

median surface for its entire extent ; its anterior border is thickened, and

convolute upwards. The frontal section of the ethmoturbinal presents

the ectoturbinal and the first endoturbinal in close juxtaposition and as-

suming a medio-lateral relation, while the remaining plates are am
nearly at right angles to them. There appear to be no plates compara-

ble to the sphenoturbinals.

Pteroderma (Plate V. fig. G).— The ectoturbinal of a triangular form,

whose base is forward and advances as far as the ends of the olfactory

plates of the endoturbinals minus the lobules, ami nearly to the hinder

border of the orifice of the maxillary sinus.

The first endoturbinal is couvolute laterally, and possesses an acu-

minate lobe directed forward that equals the plate itself in length. The

free end of Hie olfactory plate is distinctly seen beneath tin' level of the

lobe. Lying at the level of the lobe just described, behind the free por-

tion of the plate, is a small nodule, which may receive the name of the

posterior lobe, as opposed to the preceding, whioh is as compared to this

an anterior lobe. The second endoturbinal plate is free interiorly, hut is

biconvolute above for the greater part of its length. The last-named

portions are concealed by the lobes o{' the adjacent plates. The third
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endotuvbinal plate is free beneath, and possesses a broad fleshy lobe

directed forward. The fourth plate, unlike the preceding, is not free at

its base beneath, and is the smallest of the series. It presents a concave

border in front, and is furnished with a fleshy lobe which is directed

backward. The surfaces of all the olfactory plates are separated by

appreciable intervals.

Artibeus (Plate V. figs. 4, 6).— The pai-ts in this genus closely resem-

ble those of Pteroderma. The ectoturbinal is exceeding slender, and is

furnished with a fleshy summit, which is convolute outward. Its upper

portion alone is seen from the median surface. The first endoturbinal is

free below, but fleshy above. It is produced forward one half its length

beyond the end of the ectoturbinal in the form of a lobule, is acumi-

nate, and possesses as in Dermanura a small posterior lobe. The second

endoturbinal is concealed by the third. "When the latter is pressed aside

at its upper part the small biconvolute plate of the second plate is seen

in position. The third endoturbinal possesses a large lobule, which lies

upon the median surface. The lobule is subrounded in form, com-

pletely occupying the upper edge of the plate, so that it appears to arise

from the cribriform plate by a pedicle. The fourth endoturbinal pre-

sents an exposed plate on the median surface. It is beneath the convex

non-perforate space, and yields a single large convolution, which is turned

outward. Although this plate lies back of the cribriform plate, the

absence of any connection between it and the vomer would seem to

show that the arrangement met with in many mammals is departed

from.

Dermanura.— In this genus the ectoturbinal is inflated, and is pro-

jected beyond the first endoturbinal one half its length. The first

endoturbinal is concave outward, is without a lobule, and in a measure

embraces the last-named plate. The remaining plates are arranged as in

Pteroderma. On the encranial surface the depression for the main plate

is without associated foramina, but in their stead three openings are

seen, ranged transversely. The ectoturbinal opening is single.

The Physiological Anatomy of tiie Olfactory Sense in the

Mammalia.

The olfactory organ in the mammalia is an appendage to the respira-

tory tract. It depends upon the direct contact of the odoriferous parti-

cle upon the specific cell fixed upon the olfactory surface and united

with a terminal filament of an olfactory nerve. The olfactory plates

upon which the cells lie are composed of two sets, an ectoturbinal and
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an endoturbiual, the space between them being defined on the median

aspect by the nasoturbinal. In advance and beneath these plates, as

well as being more or less embraced by the endoturbinals, the maxillo-

turbinal lies.* This bone acts as a sieve to warm the current of air

entering the olfactory region, and to exclude extraneous particles. The

particles which pass through the upper half of the maxilloturbinal pass

directly to the ectoturbinals and the plates of the endoturbinals for the

distance from their lateral attachments to the primary terminal couvolu-

tions or endings. The current passing through the lower half of the

maxilloturbinal is received within the space below the level of the eth-

moturbinal, and is chiefly respiratory. A large opening exists between

the nasal chamber and the superior maxillary sinus, partly within which

the ectoturbinal plates lie. The lower current may be deflected in part

laterally through this opening or drawn upward between the lobes of the

endoturbiual plates. Direct contact of the inspiratory currents through

the space between the maxilloturbinal and the septum must be inc< >n-

siderable, by reason of the close relation, if not contact, existing between

these parts. A small passage bet\sreen the nasoturbinal and the Bep-

tum would permit some to pass. It will be seen that all the currents

above indicated are directed immediately inward, or inward and upward.

In these directions no continuity with the air-passage exists. The cur-

rents in time must impinge upon the sides and roof of the nasal cham-

ber above the level of the transverse lamina, and lie against the

cribriform plate. Within this restricted area the currents may be as-

sumed to cease, and their odor-bearing particles to fall gently upon the

olfactory surfaces. This condition of rest doubtless goes on while ordi-

nary respiration continues. So it is conceivable for a gentle respiratory

current to be passing in and out along the lower portion of the nas.il

chamber, while the air is at rest unloading itself of its odoriferous parti-

cles above the transverse lamina. When the air is sniffed, the invitation

for its ascent into the olfactory chambers is marked,— an act probably

accompanied by partial elevation of the soft palate, by which means the

respiratory current through the nose is suspended, and the air com-

pelled to ascend to the olfactory level. The transverse lamina, there-

fore, has great functional significance. The parts contained above this

* The maxilloturbinal is continuous forward through the moans of a well-defined

crest into the snout, where it ends in the promineni swelling at tin- upper lateral l>or-

der. Near its end it. is concave outward, tin' concavity receiving a little crest-life

on the outer side of the snout. The above description applies to tin- parts as seen in

/". noctula, lull is prohal.lv true of all mammals.



160 BULLETIN OF THE

lamina would appear to have the most strongly localized olfactory sig-

nifiance, and the projected parts or lobes to be in part protectors of the

maxilloturbinals, or highly specialized portions of the olfactory apparatus,

in animals remarkably endowed with the sense of smell.*

Conclusions.

From the foregoing statements it is evident that the ethmoid bone

varies greatly in its details in the Mammalia. While these variations

may not have yielded any clews to relationship of genera in addition to

those already entertained, they may nevertheless be said to present new

evidence by which old claims can be strengthened. It has been seen

that generalized forms, snch as Sus, Equus, or Dicotyles, are related to

more specialized forms, such as Bos or Ovis, not only by the characters

yielded by the foot, the teeth, and the placenta, but by the ethmotur-

binal bones as well. In like manner, in a generalized genus of the Car-

nivora, as Ursus or Procyon, the ethmoturbinal bones possess a less degree

of specialization than in Felix in one direction, and in Phoca in another.

If the testimony in confirmation of such relations of these genera were

lost, it could be restated from the data obtainable from a study of the

ethmoidal plates.— In the bats a plan similar to the one existing in the

majoritvof the mammals is recognized in the Pteropidse and Phyllostomi-

didse (groups already known to be generalized), but which is strangely

departed from in highly specialized forms, as the Megadermatida? and

the Khinolophida), and in a widely different way in the Vespertilionidse.

— It has been found that in many of the Cheiroptera, generic and even

specific characters can be found in the ethmoid bone; and, on the whole,

it is temperate to affirm that a comprehensive account of any species of

bat would be imperfect which omitted an account of this bone. It is

probable that a similar statement might with propriety be made for all

mammals. Certainly it may be said that, in the study of those genera

* Th<> relation borne by the ectotnrbinals to the frontal sinus, by the sphenoturbi-

nals to the sphenoidal sinus,., and by the passages of a ss to the lateral pari ol the

ethmotnrbinals to ,1,, maxillary sinuses, snggests .1- probability thai the primary ag.

rificatioB of these chambers is to accommodate the olfactory plates
;
and thai ... the

human Bubject, where they are empty and not held subservienl to the sense ol smell.

in- the original conception has been lost, owing to the Btunted condition oi the

olfactory apparatus. Until elaborate studies of the development of the mammalian

head are instituted with the objeel of confirming Buch a suggestion, bul little can be

abonl it in thiscom tion. It musl beremarlced that the labors of Kitchen

Parker (toe. -//.) hart not 1-1 to any affirmative answer to tnoh a line of inquiry.
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of whose affinities the zoologist remains in doubt, a careful examination

of the ethmoid bone should be made.— Much might be said of the re-

lation existing between the size of the olfactory bulb and the degree of

development attained by the ethmoturbinal plates,— the bulbs, as has

been found, being well developed in animals having large ethmoturbi-

nals, and being small in others having small endoturbinals,— and of

the mechanism of the act of smelling, and the significance, in a word, of

the function of smelling in connection with habit. But any such ex-

tended discussion would be out of place in a communication planned as

this has been, and would in no way strengthen the proposition which it

was the original object of the paper to demonstrate.*

* I may here add, that a careful microscopic study of the cells of the olfactory plates,

and a comparative study of the olfactory sense, and the tactile sense of hats as devel-

oped in the external nasal appendages, yielded at the hands of my friend, Dr. Francis

X. Dercum, a negative result. The forms that were taken for study were Phyllostoma

hastatum and Nydcris Tkebaica.

vol. x. — no. 3. 11
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EXPLANATION OF THE ABBREVIATIONS EMPLOYED IN
DESCRIBING THE FIGURES.

to. t. Maxilloturbinal.

n. t. Nasoturbinal.

tr. I. Transverse lamina.

ect. t. Ectoturbinal.

end. t. Endoturbinal.

ect. sp. Ectoturbinal space.

end. sp. Endoturbinal space.

s. t. sp. Septoturbinal space.

to. e. Meso-etlimoid.

sp. t. Septoturbinal.

Jr. Frontal.

op. f. Optic foramen.

cr. gl. Crista galli.

orb. sjih. Orbitosplienoid.

n. p. s. Non -perforate space.

I. Lobule.

ol. pi- Olfactory plate.

orb. pi. Orbital plate.

EXPLANATION OF FIGURES.

PLATE I.

Fig. 1. Sagittal section of head of the dog, showing the oblique position of the encra-

nial surface of the ethmoid bone, with the median aspect of the lateral mass

of the same bone. A portion of the septum has been included in the sec-

tion at the transverse lamina. The horizontal line between the asterisks

represents the dividing line between the olfactory and the respiratory re-

gions of the nasal chamber. — It is probable that some variation will be

found to exist in the turbinals of the domestic dog. Natural size.

Fig. 2. Frontal section of the nasal chamber of the dog, a short distance in advance

of the encranial Burface. Natural size.

Fig. 3. Diagrammatic representation of the encranial surface of the dog. Natural

size.

Fig. 4. Encranial surface of the otter. Natural size.

Fig. 5. Diagrammatic frontal set tion of the turbinals of the otter. Natural size.

Fig. 1.

Fig. 3.

TLATE II.

Median surface, of lateral mass of ethmoid lone of Cebus capuccinus. Nat-

ural size.

The under surface of same. Natural size.

The under surface of lateral mass of the human ethmoid bone. Natural

size.
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Fig. 4. The encranial surface of the ethmoid bone of the horse. The dotted line, as

it extends across the surface, represents the lower limit of the plate of

bone described in the text as covering in the ectoturbinal subdivision of

the surface. Natural size.

Fig. 5. Frontal section, ^grammatically treated, of the turbinals of the horse.

Natural size.

PLATE III.

Fig. 1. Encranial surface of the ethmoid bone of the peccary. Natural size.

Fig. 2. The isolated ridge of the first endoturbinal plate. Natural size.

Fig. 3. Frontal section of turbinals of same, made close to the encranial surface.

Natural size.

Fig. 4. The encranial surface of the ethmoid bone of the hog.

Fig. 5. The under nasal surface of the ethmoid bone of the two-toed sloth (Cholx-

pus didactylus). Natural size.

Fig. 6. The encranial surface of the same. Natural size.

PLATE IV.

Fig. 1. The anterior aspect of the ethmoturbinals of the ethmoid bone of the three-

toed sloth (Bradypus tridactylus).

Fig. 2. The encranial surface of the same.

Fig. 3. The ethmoid bone of the common seal (Phoca vitulina).

Fig. 4. The encranial surface of the same.

Fig. 5. The under surface of the same.

The figures are all of natural size.

PLATE V.

Fig. 1. Median sagittal section of nasal chamber of Epomophorus gartibianus. Slight-

ly enlarged.

Fig. 2. The same of Phyllostoma hastatum.

Fig. 3. The same of Co roll ia brcvicauda.

Fig. 4. The same of Artibeus (slightly distorted).

Fig. 5. Dorsal aspect of the turbinals in Carollia brevicemda.

Pig. (5. The sagittal section of' nasal chamber of Ptcrodcnna (slightly distorted).

Fig. 7. The dorsal aspect of turbinals of Artibeus.

Figs. 2-7 enlarged one half.

PLATE VI.

Pig. 1. A median sagittal section of the nasal chamber of MegoderBUM spasma.

Fig. 2. The same of Megadermafnms.
Pig. 8. The same of Nycteris Thebaica.

Fig. !. The same of RhinolophtU /, rnnn-cquinum.

Fig. 5. The same of Phyttorhina trid

Figures enlarged one half.
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PLATE VII.

Fig. 1. A median sagittal section of the nasal chamber of Desmodus rufus. Figure

enlarged two thirds.

Fig. 2. The same of Taphozous.

Fig. 3. The dorsal aspect of the turbinals of Vespertilio subulatus.

Fig. 4. The same of Taphozous.

Fig. 5. A median sagittal section of the nasal chamber of Xoctilio leporinus (some-

what distorted, the nasoturbinal elevated).

Fig. 6. The same of Vespertilio subulatus (somewhat distorted, the first endoturbi-

nal elevated).

Figs. 2-6 enlaeed one half.

Philadelphia, November 4, 1882.
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No. 4. — Reports on the Results of Dredging under the Supervision

of Alexander Agassiz, in the Gulf of Mexico (1877-78), and in

the Caribbean Sea (1878-79), by the U. S. Coast Survey Steamer

"Blake" Lieut.-Commander C. D. Sigsbee, U. S. N., and Com-

mander J. E. Bartlett, U. S. K, Commanding.

(Published by permission of J. E. Hilgakd, Supt. U. S. Coast and Geodetic Survey.

)

XVIII.

The Stalked Crinoids of the Caribbean Sea. By P. Herbert Carpexter.

Owing to the lamented death of the late Sir Wyville Thomson, it has

become my duty to complete the Report upon the Stalked Crinoids of the

"Challenger" Expedition, which had been commenced by him. It had

been arranged between Sir Wyville and Mr. Agassiz that the descriptions

of the species obtained by the "Blake " in the Caribbean Sea should be

incorporated in the "Challenger" report, which would thus assume the

character of a Monograph of nearly all the known species of the group.*

For this purpose nearly thirty plates were drawn at Edinburgh, under

Sir Wyville's superintendence, but, except for a few pencil notes upon

one or two of them, he has unfortunately left no manuscript behind him

of any kind. It has therefore become my duty to make good this defi-

ciency ; but as the other calls upon my time leave me only a limited

amount of leisure, I fear that some months must yet elapse before the

publication of the final report.

The "Blake" dredgings have shown that the bathymetrical rai

the Stalked Crinoids is not always so great as lias been often supposed.

So far as my information goes, they have only been obtained foi

times at depths exceeding 650 fathoms, their lowest limit being the cel-

ebrated deep dredging of the "Porcupine," in 1869, where Batkyerinus

*Rycrinu8corpmteri of the Norwegian North Atlantic- Expedition (Xyt M
Naturvid., Bd. XXIII., 1877) is undoubtedly a Bathycrinua, though [do not think it

is identical with 5 fthefurst "Porcupine" Expedition (1869). The""\
dredged some Stalked Crinoids off the Siberian coast, and also a large M
the North Pacific, but do descriptions of them have yet been published.

VOL. X. — NO. 4.
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taining the genus Cainocrinus Forbes, which has recently been resusci-

tated by De Loriol.* The distinguished Swiss paleontologist describes

the basals of Cainocrinus as in contact with one another all round the

calyx, so as to form a complete ring, while those of Pentacrinus are small

and not contiguous externally, as shown in Miller's figure of P. caput-

medusce {asteria Linn.).f So far as the fossil species are concerned this

certainly does appear to be a constant difference, but it is by no means

so in the recent ones and in Jfetacrinus. The unique specimen of P.

maclearanus } has a closed basal ring, and so have all the examples of

P. wyviUe-thomsoni that I have seen, though one or more of the basals

occasionally fail to meet their fellows. But in P. naresianus there ap-

pears to be no constancy whatever in this respect. Some individuals of

this species have a closed basal ring. But in others the basals are

comparatively small and the radials are prolonged slightly downwards

over the upper stem-joints. A few exhibit both conditions, some of the

basals meeting their fellows, while the rest are separated by the down-

ward projecting radials. The same variation, though in a less degree,

occurs in P. mulleri. But it is in P. decorus that the most remarkable

variation occurs in the size of the basals. They are sometimes smaller

than those of P. asteria, and scarcely more conspicuous than the inter-

radial ridges on the stem beneath them ; or they may be large trian-

gular knobs standing out prominently from the general plane of the

calyx, and meeting one another laterally by their extended lower angles

;

or they may present any intermediate condition between these two.

The following brief descriptions of the Caribbean species of Penta-

crinus are not to be considered as complete specific diagnoses. These

will appear, together with the synonymy, in my final report.

P. asteria Linn. sp.

Stem robust, reaching 6 or 7 mm. in diameter, with 13-21 (usually 15-18)

internodal joints. Cirrus-sockets widely oval, and occupy nearly the whole

height of the nodal joint. The hypozygal joints rarely modified, and then very

slightly so.

Cirri reaching 70 mm. in length and composed of 50 stout joints. I.

limit of the interarticular pores from the ninth to the twelfth node. The two

outer radials united by syzygy. The ray-divisions somewhat irregular. Pri-

mary arms of 2-6 (diatichal) joints ; secondary arms of 4-10 (palmar) joints,

* MonograpLio dea Crinoidee fossilcs dc la Suisse, (Geneva, 1877-79,) p. ill.

t A Natural History of the Crinoidet, (Bristol, 18S1.J p. Si, PL II. tig. 9.

J The Atlantic, Vol. II. p. 124, fig. 31.
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usually 6-8. Tertiary arms of 6-14 joints, and occasionally another division

after 8 or 10 joints more. The first two joints after each axillary united by

syzygy, with a pinnule on the epizygal. No other syzygies on the arms.

The joints of the large pinnules on the arm-bases have their distal edge

raised into a strongly marked keel, which projects forwards over the base of the

next joint. This feature recurs on all the pinnules of the arms, though it is

less distinct in their middle and outer portions.

Remarks. — The above description is based on the examination which I have

made of the following examples of the type:— (a.) Miller's original specimen

from Nevis, now in the geological department of the British Museum. (6.) One

dry specimen and another in spirit, both in the zoological department of the

same Museum, (c.) One dry specimen in the Hunterian Collection of the Royal

College of Surgeons, (d.) Two dry specimens obtained by Dr. Carpenter and

Sir Wyville Thomson from Mr. Damon of Weymouth.

I have not seen either of the individuals described by Guettard * (Marti-

nique) and Ellis f (Barbados) ; but judging from the figures given by these

authors I have little doubt that they belong to the type which is now generally

known as P. asteria. The specimen from Guadeloupe in the Museum of the

Geological Society of London, which is mentioned by both Miller and Muller J

as a Pi caput-medusee, is really referable to Oersted's type P.miilUri, which is so

Avell described in Liitken's classical memoir. § If the sixth example mentioned

by Muller || be the one formerly belonging to the Natural History Society at

Copenhagen, and bought in 1846 by the University Museum, it is also a P.

miillcri.

The peculiar features of the pinnules of P. asteria afford an excellent specific

distinction. They are well shown in Miller's figure,!" which represents a pin-

nule some little way out on the arms. In the lowest pinnules the tubercular

projection at the distal end of each joint is very marked indeed ; and it is

recognizable, though of course less distinctly so, all along the arms ; so that

arm fragments of this species can be readily identified, which is more than can

be said for most of the Pentacrinidce.

The stem also, like the arms, has a definite character of its own, which has

not always been correctly described. The nodal joint, i. e. that which is

pierced by the canals lodging the cirrus-vessels, is united by syzygv to the joint

below it, just as in P. miillcri and in all the Pcntacrinidtr ; but this lower <>r

hypozygal joint is not grooved externally for the reception of the thick basal

* Mem. de l'Acad. Roy. des Sci. Paris, 1755 (published 1761), pp. SB8-847, Pi

VIII., IX.

t PhiL Trans., 1762, Vol. LII. Part I. pp. 357-362, Tab. XIII.

J AbhandL d. Berlin. Akad., 1843, p. 185.

§ Om Vestindiens Pentacriner, med nogle Bemaerkninger nun Pentacriner og -

lier i Almindelighed. Videnakab. MeddeL fra dan natnrhwt Form, t gjSbea

1864, Nr. 13-16, pp. 196-846, Tab, IV., V.

II
Loc. cit.

H Loc. cit., p. 51, PI. II. fig. 5.
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portions of the cirri, as is markedly the case in P. decorus, and less so in P. miil-

hri and in most species of the genus. It has therefore often been said that

the nodal joints of P. asteria are simple and low, while those of P. miilleri are

double and thick. This is not strictly true. The nodal joints are always single

and united by syzygy to those next below them, though the line of junction is

frequently almost obliterated. The hypozygals may be modified to receive the

cirrus-bases, as in P. miilleri and P. decorus, or they may not differ in external

appearance from the other internodal joints, as in P. asteria and P. wycilb:-

thomsoni. In this last species, however, the joint above the node is slightly

excavated to receive the wide basal portions of the cirri, and this character is

still more marked in the genus Metacrinus.

P. mulleri Oerst.

Stem generally robust, reaching 6 mm. in diameter, with 4-10 (usually 6-9)

internodal joints. The cirrus-sockets, which do not reach the upper edges of the

nodal joints, are variable in shape. Some are oval, and encroach but little on the

hypozygal, while others are more circular and extend well down on to it.

Cirri reaching 50 mm. in length and composed of about 40 stout joints.

Lowest limit of the interarticular pores from the fourth to the eighth npde.

The two outer radials united by syzygy. There are usually 6 or 8 anus

on each ray in the following order, 2, 1 ; 1, 2, or 2, 1, 1 ; 1, 1, 2. the axillaries

being limited to the outer arm of each successive pair. Primary arms of 2

(distichal) joints, which are united by syzygy. Secondary arms of 2-7 (palmar)

joints, usually 3. The two following divisions are usually of 3 joints each,

but may have 5 or 6. The first two joints after the palmar and subsequent

axillaries are united by syzygy with a pinnule on the epizygal. No other

syzygiee on the arms.

The lower joints of the pinnules are somewhat prismatic, and the following

ones laterally compressed, wuth sharp dorsal edges.

Examples of this type were dredged by the " Blake " at the following

stations * :
—

1877-78. Off Havana. 175 fathoms.

1878-79. No. 193. Off Martinique. 169 fathoms.

No. 291. Off Barbados. 200 fathoms.

/,' marks.— A dry example of this species was obtained by Sir Wyville Thom-

son from Mr. Damon, and a spirit one was; brought home from Barbados by

Sir Rawson Rawson. Its stem is readily distinguished from that of P. asteria

by the shortness of the internodes and the modification of the hyposygal joints,

which, however, is far leas marked than in P. deconu. The basala generally

* The complete list of localities for the different Crinoida dredged by the " Blake
"

will doubtless be drawn up by Mr. Ag"*"" and bis assistants. I Cannot, of com-.',

do more than record the localities of the selected spedmena which have bean --cut to

Europe for study.
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form a complete ring ; while the branching of the arms is much more regular

than in P. asteria, and there are fewer joints between the successive axillaries.

P. decorus Wtv. Thomson.

Stem slender, rarely exceeding 4 mm. in diameter, with 7-16 (usually 11 or

12) internodal joints. The nodal joints are generally somewhat enlarged, with

circular cirrus-sockets which do not nearly reach their upper edge, hut extend

well down on to the hypozygal joints.

Slender cirri composed of 25-35 joints, and reaching 28 mm. in length.

Lowest limit of the interarticular pores from the ninth to the eleventh node.

The two outer radials united by a ligamentous articulation. Ray-divisions

rather irregular. Primary arms of 2-7 (distichal) joints, of which the first two

are united by a ligamentous articulation, the second bearing a pinnule, while the

last two often form a syzygy. Secondary arms of 1-9 (palmar) joints, which

are very variable in their character. The second free brachial is usually a syzy-

gial joint. The next syzygy from the eighth to the thirtieth brachial, after

which an interval of 5-11 joints between successive syzygies.

A pinnule on the first joint after the last axillary. Pinnule joints laterally

compressed, those at the base of the lower pinnules being rather broad, but the

following ones are elongated.

Examples of this type were dredged by the " Blake " at the following sta-

tions :
—
1877-78. Off Havana. 175 and 177 fathoms; very abundant.

1878-79. Nos. 155 and 156. Off Montserrat. 88 fathoms.

No. 269. Off St. Vincent. 124 fathoms.

Remarks.— The distinctness of this species from P. asteria was first recognized

by Mr. Damon of Weymouth, who procured an example of it from the e

the outer Antilles. Its occurrence was recorded by the late Sir Wyville Thom-
son in a popular article on "Sea Lilies," which was published in the " Intel-

lectual Observer" for August, 1864, but no formal description of it lias since

appeared. At that time Sir Wyville seems to have been unacquainted with

the description of P. mvlleri by Oersted, published six years previously, for he

spoke of P. asteria and P. decorus as "the only two known living sped

Stalked ( 'rinoids. But in the following year* he referred to /'. mk% ri as well,

Lutken's memoir having appeared in the interval ; no that he evidently regarded

P. decorus and /'. miillcri as separate species. Later on (1
S 7J). however, he

seems to have come to the conclusion that his /'. decorus was identical with

Oersted's species. For, having previously said that P. asteria and /'.

were the. only two known living species of the genus, he made nearly the same

statement! concerning P. asteria and P. miilUri. lie likewise repeated most

* Phil. Trans., Vol. CLV. p. f.4'2.

t On the Crinoids of the " Porcupine" Deep-Sea Dredging Expedition, Pro,-. Roy,

Son, Edinh., Vol. VII. pp. 7t;:»-7r,7
; and "The Depths of the Sea," pp. ti

See also " The Atlantic," Vol. II. p. 126.
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of his original description of P. decorus as a diagnosis of P. mulleri, with a ref-

erence under the latter name to the specimen which he had before him when
describing P. decorus. He stated that the two outer radials of P. asteria are

united by syzygy, and further added that " the arrangement of the joints and the.

syzygies in the cup is the same in P. mulleri as in P. asteria, only the syzygy

between the second radial and the radial axillary is not so complete." This

description obviously refers to a ligamentous articulation as distinguished from

a true syzygy on the one hand, and from a muscular joint on the other ; and it

is by no means in accordance with Lutken's very positive statements * as to the

presence of a syzygy between the two outer radials of P. midleri. Neither does

Sir TVyville's description of the nodes as occurring about every twelfth joint

agree with Lutken's diagnosis, which only records 4-10 internodal joints in P.

mulleri. As a matter of fact there are 11 or 12 internodal joints in P. decorus,

and there is no syzygy at all between the two outer radials, but only a ligamen-

tous articulation such as occurs in the majority of the Neocrinoidea, and has

often been wrongly spoken of as a syzygy, though clearly distinguished from

it by Mtiller.

Had Sir Wyville lived to work out the " Blake " collection more fully than

he was able to do before his health gave way, I cannot but think that he would

have returned to his original views as to the distinctness of his P. decorus from

Oersted's P. mulleri. The two species have really no sort of resemblance to

one another, differing in all the characters of the stem, the cirri, the calyx, and

the arms.

Curiously enough, P. decorus appears to be the most common species of the

genus in the Caribbean Sea. One of the " Blake" specimens is remarkable for

the total absence of cirri along the whole of one face of the stem ; while at one

of the nodes two more cirri are missing, so that there are only two present

instead of the usual five.

P. blakei n. sp.

Stem slender, not reaching 4 mm. in diameter with 5-7 internodal joints.

Nodal joints not enlarged. The small circular cirrus-sockets do not nearly

reach their upper edges, and extend but slightly downwards on to the hy-

p< izygals.

Slender cirri composed of 25 joints and barely 20 mm. long.

Lowest limit of the interarticular pores from the sixth to the tenth node.

The two outer radials united by a ligamentous articulation. Usually only 4

arms on each ray. Primary divisions of 1-4 (distichal) joints, of which the

first two are united by a ligamentous articulation. If 4 distichalfl an pn n at,

the second bean a pinnule and the two outer ones form a Byzygy. The first

free brachial bears a pinnule, and the second is usually a sysygial joint, while

other syzygies occur on the arms at very irregular intervals. The proximal face

Loc. at., pp. 201, 202.
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of the epizygal forms a sharp angle which projects backwards into the retreat-

ing distal face of the hypozygal.

Examples of this species were dredged by the " Blake " at the following

stations :
—

1878-79. No. 157. Off Montserrat. 120 fathoms.

No. 281. Off Barbados. 200 fathoms.

Remarks.— This species is at once distinguished from P. decorus by the short-

ness of the internodes of the stem and the absence of any enlargement at the

nodes. The calyx is closely similar to that of the variety of P. decorus with

small basals, but the arm-bases have a totally different appearance from those

of that type, owing to the peculiar nature of the syzygy in the second brachials

and in the subsequent syzygial joints. The two apposed face3 are not plane as

is usually the case, but the hypozygal has its distal face sharply incised, while

the proximal face of the epizygal is in two planes, which make a sharp angle

with one another and project backwards into the hypozygal. This peculiarity

is best seen in a side view of the arm, unless the joints are separated by boiling

with potash or soda. The only other species of Pentacrinus in which it occurs

is the ten-armed P. naresianus from the "Western Pacific. In both cases it may
be traced in all the syzygies of the avmis, so that small fragments of them are

easily recognizable.

Both the recent species of Rhizocrinus occur in the Caribbean Sea.

R. lofotensis was dredged in the Florida Straits by the late Mr. Pourtales,

a few months before the publication of M. Sars's well-known description

of it ; and R. raiosoni, first found by the " Hassler " off Barbados, was

subsequently obtained by the " Blake " in 1877-78 and 1878-79.

So far as my information goes, the distribution of these two species is

as follows :
—

R. lofotensis.

Bibb. 1868. Off the Samboes. 237 fathoms.

Off Sand Key. 248 and 306 fathoms.

1869. Off Oojima near Havana. 450 fathoms ; and several times at

lesser depths.

Blake. 1877-78. No. 29. Lat. 24° 36' N, Long. 84° 5' W. 055 fathoms.

No. 43. Lat. 24° 8' N, Long. 82° 51' W. 339 fathoms.

No. 44. Lat. 25° 33' N., Long. 84° 35' W. 5:?!) fathoms.

No. 56. Off Havana. Lat 22° 9' N, Long. 82^21
I

175 fathoms.

R. rawsoni.

Hassler. 1872. Off* Sandy Bay, Barbados. 100 fathoms.

Blake. 1877-78. No. 32. Lat. 23° 32' N., Long. 88° 5' W. 95 fathoms.

Off Havana. 175 fathoms.
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Mr. Agassiz mentions in his dredging letters that he obtained a

number of specimens of Rhizocrinus among the Windward Islands in

1878-79, and a few specimens in 1880 on the line from Cape Hatteras

to St. George's Shoal ; but not having seen any of them, I can say

nothing as to the species which they represent.

In 1869 two examples of this genus were obtained by the "Porcu-

pine " off Cape Clear, in 862 fathoms (No. 42), aud were referred at the

time to R. lofotensis. On comparing them, however, with some speci-

mens of R. rawsoni from off Havana, I find that they really belong to

this type, as I had always suspected since reading Pourtales's description

of it.* R. raivsoni was also dredged by the "Challenger" in 900 fath-

oms among the Azores. It is readily distinguished from R. lofotensis by

its more robust appearance and elongated «alyx, which is nearly always

constricted at the basiradial suture, instead of widening gradually up-

wards, as does that of R. lofotensis. The first radials are much shorter

relatively to their width than in R. lofotensis, and the epizygal of the

syzygial first brachial is not markedly narrower than the hypozygal as

in the latter species. The greater part of the cup is formed by the

elongated basals. In the Norwegian variety of R. lofotensis these fuse so

very completely that no sutures are usually visible on the exterior of

the calyx. This led Sars t and Ludwig J to suggest that the basals of

the young Rhizocrinus undergo metamorphosis into a " rosette," as in

most Comatula, though this view is not supported by the observations

of Pourtales § and myself
; || and the fact that the so-called "enlarged

upper stem-joint " of R. lofotensis really consists of the anchylosed basals

as originally stated by Mr. Pourtales ^[ for the Caribbean variety is now

generally recognized.** The difference in the relative proportions of the

two species is seen in the following table, which also shows the sizes of

the stem-joints in the examples of R. rawsoni that were dredged by the

"Blake," "Challenger," and "Porcupine" respectively, and in Sars's

largest specimens of R. lofotensis.

* Zoological Results of the " Hassler " Expedition, 111. Cat. Mus. Comp. ZooL, No.

VIII. pp. 27-31.

t Memofrea pour servir a la Connaissance ties Crinoi'des Vivants, p. 12.

\ Morphologische Studien an Echinodennen, Band I. pp. 120-122.

§ Loc. cit., p. 29.

|| On some Points in the Anatomy of Pentacrinus and Rhizocrinus. Journ. Anat.

and Fhys., Vol. XII. pp. 48-53.

1 < ontribntiona to the Fauna of the Gulf Stream at great Depths. Bull. Mus.

Com].. Zo8l., Vol. I. No. 7, pp. 128-130.

** Zittel's Handbuch der Palaeontologie. Palaeozologie, Band I. p. 393.
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Expedition.
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Munier-Chalmas sp., and C. seguenzai Menegh. That they are conge-

neric with Forbes's species and with Rhizocrinus I have not the smallest

doubt ; and the question therefore arises whether Conocrinus D'Orbigny

is to take precedence over Rhizocrinus Sars.

On this subject Prof. Zittel remarks, " Nach den Regeln der Priori-

ty gebuhrt dem Namen Conocrinus D'Orb. die Prioritiit, wenn gleich

die Gattungsdiagnose D'Orbigny's unvollst'andig und theilwise unrich-

tig ist."

The type on which D'Orbigny founded Conocrinus was the Bourgueti-

crinus thorenti of D'Archiac, but his definition of it was so incomplete

and so incorrect that, even supposing Sars had not defined Rhizocrinus

as elaborately as he did, I should not admit Conocrinus as a valid genus

until it had been re-defined. Liitken * remarked, in 18G4, that its dis-

tinctness from Bourgueticrinus was still a matter of uncertainty. D'Or-

bigny f spoke of it as "Genre voisin des Bourgueticrimis, mais sans

pieces basales comme les Eugeniacrimis "
; and again, " C'est un Bour-

gueticrinus ayant la tige cornpriruee, mais avec une seule serie de pieces

basales." If he considered it as near Bourgueticrimis and as resembling

Eugeniacrimis, why did he omit it altogether from the tabular scheme

of the Apiocriniolce, which appears on page 2 of his " Histoire Xaturelle

des Crino'ides Vivans et Fossiles," and contains the names of both those

genera ! It would seem from his reference to the absence of any tertiary

species of Bourgueticrinus on page 96 that he included them all in

Conocrinus, which would belong to a different family altogether. This

shows how he had misunderstood its real character and affinities, and as

a matter of fact his description of it as having no basals is entirely

incorrect. They are visible enough in D'Archiac's figures of B. thorenti

(the type-species of Conocrinus), and in other closely allied species.

Lastly, the remark that Conocrinus is a Bourgueticrinus with a com-

pressed stem, is worthless as a generic description, when the latter genus

itself is described as having a round or compressed stem.

The differences between the two types are of an entirely different char-

acter from those mentioned by D'Orbigny, which would be absolutely

unintelligible in the absence of figures or of original specimens. I feel it

only right, therefore, to ignore Conocrinus altogether, and to adopt Saro'l

well-known genus Rhizocrinus.

The differences between Apioerinm and Jfiiiericrimu on the one hand.

and Bourgueticrinus and Rhizocrinus on the other, have led Mous. do

* Lor. cit., p. 212.

t Prodrome de Taleontologie Stratigraphique Univcrselle, 1850, Tom. II. p 332.
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Loriol * to establish a new family Bourgueticrinidce, which comprises the

two genera just mentioned, together with Batkycrinw and Mesocrintu, a

genus recently proposed by myself. De Loriol also includes in it Ilycri-

nns of Danielssen and Koren ; but this genus is certainly identical with

Bathycrinus, which was founded by Sir Wyville Thomson | on an imma-

ture specimen dredged by the " Porcupine " in 2435 fathoms, two hun-

dred miles south of Cape Clear. His description J of the larger species^

B. aldrichianus, from the Southern Sea, seems not to have reached the

Norwegian naturalists before the publication of their genus Ilycrinus,

which was founded on much more developed individuals than that

dredged by the " Porcupine."

Of the four genera included in De Loriol's new family, Bourgueticrinus

and Rhizocrinm arc the two most closely allied. The differences between

them are greater than was supposed by Sars, owing to his mistake about

the basals of the latter type, and may be summarized as follows :
—

Bourgueticrinus. Lower stem-joints not longer than wide ; while one or two at

the top of the stem are much longer t'nan those below, and help to form the

" summit." Basals usually wider than high.

Bhizocrinus. Lower stem-joints usually much elongated, two or three times as

long as wide. Those just below the calyx are the shortest, often being mere

disks. Basals usually much longer than wide, occupying the greater part of

the length of the calyx, which expands somewhat from below upwards.

The last type to be mentioned is the remarkable genus Holopus, about

which much information will be found in a communication § by Sir

Wyville Thomson to the Royal Society of Edinburgh, in 1877. Since the

publication of this paper Sir Wyville made a horizontal section of the

cup about two thirds of its height from the base. I was never fortunate

enough to learn his own views on the subject, but the appearance of the

section leads me to believe that the lower part of the cup is formed by

basal plates which project inwards and upwards above the level of the

outer edges of the radials, just as in Pentacrinus.\\

* Paleont. Franc., he. cit., p. 63.

t The Depths of the Sea, pp. 450-454, fig. 73 ; and Proc Roy. Soc. Edinb.. YdL
VII. pp. 772, 773.

t " Notice of new Living Grinoida belonging to the Apioerinida?," Journ. Linn.

Soc. Zoology, Vol. XIII. pp. 48-51.

§ " On the Structure and Relations of the Genoa Holopus," Froc. Boy. > B. Edinb.,

Vol. IX. p. 400.

II Schliiter (loc. cit., p. 51) is inclined to believe that basals arc present in

thulium spilcccense. Like Sir Wyville Thomson, I am unable to differentia*

thidium from Holopua,

VOL. X. — NO. 4. 12
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Sir Wyville left it an open question whether the articular facets on

the upper edge of the calyx-tube belong to the first or to the second

radials. I believe myself that they are of the former nature, partly on

account of their great resemblance to those of certain fossil species, and

partly because the axillaries appear to me to be syzygial or double

joints.

Sir Wyville has pointed out that the cup exhibits a very marked di-

vision into bivium aud trivium ; for " one side of the border is much

thicker and considerably higher than the other side, and the three arms

articulated to it are much larger than those articulated to the oppo-

site side." In fact, the three facets of the trivium are themselves

unequal, the centre one being both longer and wider than the other two,

which are themselves longer and a little wider than the two facets of the

bivium. This want of symmetry in the calyx is very remarkable, as

it is precisely similar to that described by De Loriol * in Eugeniacrinus

mayalis, from the Leptama bed (Middle to Upper Lias) of Calvados in

Normandy. The calyx of this species, formed by the five contiguous

radials, tapers away downwards to a truncated extremity, which De

Loriol supposes to have rested on the top stem-joint, basals being appar-

ently absent.

But although Eugeniacrinus mayalis probably had a short stem, it is

certainly vei-y closely allied to Holopus. The calyx as well as the second

and third radials are covered with scattered granules of variable size, just

as in Holopus. The two outer radials were united by a muscular joint

;

but in a closely allied species, E. deslongchampsi, which is more symmet-

rical and less coarsely granular than E. mayalis, they are united by

syzygy, just as I believe to be the case in Holopus. Together with the

calyces and separate radials of these two species, the Leptama bed con-

tains a large number of isolated arm joints,f some of which are extraor-

dinarily like those forming the lower part of a Holopus arm.

One reason why I suspect the axillaries of Holopus to be syiygial

joints is as follows. In one individual the axillaries on the two rays of

the bivium are distinctly in two parts, though the sutural lines do not

extend right across them. On the three axillaries of the trivium, how-

ever, no sutural lines are visible at all ; though they are just tractable

in another specimen, and arc fairly distinct in a young one 8 nun. high.

The condition of the very young individual which was obtained DJ

the "Blake" at Station 22, and was figured in Volume V. No. 9 of the

* PaMontologifl Frenfaise. Terrain Jurassiqiu-, Tom. XI. p. 7S, PL VIII. figs. 1-5.

t Lvc.cit., PL XI.
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" Bulletins," seems to point to the same conclusion ; for the lower ring

of pentagonal (or rather hexagonal) plates must surely be the second

radials, and the triangular ones above them the axillaries.

A fragment of a living Holojms was dredged by the " Blake " in 120

fathoms, off Montserrat (No. 157). It was preserved in spirit and sent

over to Sir Wyville Thomson, who asked me to cut some sections of the

arms for him. The condition of the dried individuals hitherto known

had led him to suspect " that the tissues are very imperfectly differenti-

ated, almost protoplasmic. When an arm is put into boiliug water it falls

to pieces at once, the joints simply coming asunder, and showing no trace

of muscular or other organic connection except the axial cords of the

joints, which sometimes keep two joints hanging in connection for a little."

The spirit specimen, however, told a different tale altogether, and the

sections which I have made from it show that the soft parts of Holoptu

differ but little from those of any ordinary Crinoid. The arm-joints are

articulated by means of muscles and ligaments in the usual way. The

two large arm-canals, the coeliac and the subtentacular, are separated by

a smaller genital canal containing the genital cord. This has exactly

the same structure as that of any common Antedon, and the ovaries

which it bears at intervals are much more like those of Antedon eschrichti

in their histological structure than are those of many Comatuhe. The

ambulacral groove is quite narrow in proportion to the breadth of the

arm, and the ovaries extend but a very little way into the pinnules.

The branches which leave the axial cords of the arms to supply the

pinnules take a somewhat singular course. For they are thrown into

loops in a dorsoventral direction, which are small at first, immediately

beneath the arm-canals, but become much more marked at the bases of

the pinnules, within which the cords still retain an undulating course.

Above the water-vessel is the usual darkly colored ambulacral epithe-

lium, which is doubtless separated from the water-vessel by the ambu-

lacral nerve and bloodvessel, though I have not been able to see them

clearly. There are no large and imbricated rcniform plates at the si.les

of the ambulacra, such as occur in Bkizocrinw, Bathycrmus, and //

erintts. But the tentacles are unusually large, and taper rapidly from a

broad base ; while the lower thick part of the shaft of eaoh tentaele

is protected by a well-developed calcareous reticulation, above which

are groups of moro or less closely united spicules.

Eton College, September, 1882.
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List of Additional Stations of Stalked Crinoids collected by the

"Blake." Prepared by J. Walter Fewkes.

RHIZOCRINUS.

* Blake, 1877-78.
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P. mtilleri Oersted.

Blake, 1878-79. No. 100. Off Mono Light .... 250-400 fathoms.
" " No. 101. Off Morro Light 175-200 "

" " No. 157. Montserrat 120 "

" " No. 171. Guadeloupe 183 "

" " No. 218. St. Lucia 164 "

" " No. 269. St. Vincent 124 "

* " " No. 274. Barbados 209 "

" " No. 280. St. Charles Lighthouse (Barbados) 221 "

" « No. 283. Barbados 237 "

" " No. 295. Barbados 180 "

" " No. 296. Barbados 84 "

" " V. Santiago de Cuba (Bartlett) . . .288 "

P. decorus Wyville Thomson.

Blake, 1877-78. No. 21. Bahia Hocda (Cuba) 287 fathoms.

W. Stimpson. Cuba.

Blake, 1877-78. Off Havana (Sigsbee) . . . 150-200 "
" " No. 56 or 57. Lat. 22° 9' 15" N., Long. 82° 21' W.

(Sigsbee) 175 "

" 1878-79. No. 100. Off Morro Light 250-400 "

Capt. E. Cole. S. side of Porto Rico 667 "

Blake, 1878-79. No. 101. Off Morro Light, Havana . . 175-250 "
" " No. 156. Plymouth, Montserrat 88 "
" " No. 157. Montserrat 120 "
" " No. 233. Milligan's Key, St. Vincent ... 174 "
" " No. 296. Barbados 84 "
" " No. 298. Barbados 120 "

Gov. Rawson (ident. by Mr. Pourtales as P. mulleri). Barbados. Depth ?

Blake, 1880. Kingston (Bartlett) 100 fathoms.

P. blakei P. H. Carpenter.

Blake, 1878-79. No. 209. Martinique 189 fathoms.

" No. 295. Barbados ISO "









No. 5.— Reports on the Results of Dredging under the Supervision

of Alexander Agassiz, on the East Coast of the United States,

during the Summer of 1880, by the U. S. Coast Survey Steamer

"Make," Commander J. R Bartlett, U. S. N., Commanding.

(Published by permission of Carlile P. Patterson and J. E. Hilgard, Superin-

tendents U. S. Coast and Geodetic Survey.)

XIX.

Report on the Fishes. By G. Brown Goode and Tarleton IT. Bean.

The specimens discussed in the following preliminary report were

obtained by Mr. Agassiz in the dredge and trawl, during the summer of

1880, off the eastern coast of the United States between George's Bank

and a line eastward from the vicinity of Charleston, South Carolina,

between north latitude 31° 57' to 41° 35', and west longitude G5° 35'

to 78° 18', at depths varying from 44 to 1632 fathoms.

Many of the same species were obtained by the United States Fish

Commission in the deep waters off Newport and Wood's Holl, in 1880,

1881, and 1882, as well as by various Gloucester fishermen collecting

on the fishing banks for the National Museum.

Drawings have been prepared to accompany the following descrip-

tions, mainly from material collected by Mr. Agassiz. These are not

published in connection with this preliminary report, but are retained

for the illustration of a monograph of the deep-sea fishes of the Western

Atlantic, which is now in an advanced state of preparation.

Allusion is frequently made in the following pages to the mutilated

condition of the specimens scut to us for examination. It seems only

fair to ourselves to call attention to the unsatisfactory state of the ma-

terial investigated, since in some instances our most studious efforts

have resulted in only partially complete descriptions. At the same

time, it should be said that specimens of fishes brought up from such

great depths are rarely perfect after they have been separated from the

mass of mud and hard-shelled invertebrates which are usually found in

vol. x. — no. 5.
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the same localities, and that the tanks containing these collections -were,

for want of space, packed in a part of the ship close to the boiler-room,

where, much to their detriment for descriptive purposes, they were par-

tially cooked.

The Selachians collected by the "Blake" were described by Mr.

Samuel Garman in the Bulletin of the Museum of Comparative Zoology,

Vol. VIII. No. 11. A list of the stations referred to below is given in

the same serial, Vol. VIII. Xo. 4.

LIST OF SPECIES COLLECTED AT STATIONS 302-346.

Pleuronectidae.

1. Aphoristia nebulosa, new species.

2. Notosema dilecta, new species and genus.

3. Monolene sessilicauda, Goode.

4. Citharichthya arctifrons, Goode.

5. Glyptocephalua cynoglossus (Linn.), Gill.

Macruridse.

6. Macrurua Bairdii, Goode & Bean.

7. Macrurus carminatus, Goode.

8. Macrurua asper, new species.

9. Coryphsenoides rupeatris, Muller.

10. Coryphaenoidea carapinua, new species.

11. Chalinura aimula, new species and genus.

Brotulidae.

12. Barathrodemua manatinua, new species and genus.

13. Dicrolene introniger, new species and genus.

Gadidae.

14. Phycia chuaa (Walb.), Gill.

15. Phycia tenuia (Mitch.), DeKay.
16. Phycia regiua (Walb.), Jor. & Gilb.

17. Phycia Cheateri, Goode & BSA2T.

18. Laemonema barbatula, new spe< i> ~.

19. Haloporphyrua viola, Goode & Br an.

20. Onoa cimbriua (Linn.), Goode & Bean.

21. Merlucius bilinearia i Mitch.), (Jii.i..
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Lycodidae.

22. Lycodes Verrillii, Goode & Bean.
23. Lycodes paxilloides, new .species.

24. Lycodonus mirabilis, new species and new genus.
25. Melanostigma gelatinosum, Gunther.

Triglidaa.

26. Prionotus alatua, new species.

Agonidae.

27. Peristedium miniatum, Goode.

Cottidas.

28. Icelus uncinatua (Reinh.), Kroyer.
29. Cottunculua microps, Collett.
30. Cottuuculus torvus, new species, Goode.

4

Scorpaenidae.

31. Setarches parmatus, Goode.
32. Sebastoplus dactylopterus (De la Roche), Gill.

Carangidae.

33. Caranx amblyrhynchus ?

Berycidae.

34. Poromitra capito, new species and genus.

Synodontidae.

35. Bathysaurua Agaaaizii, new species.

Alepocephalidaa.

36. Alepocephalua Agassizii, new species.

Halosauridae.

37. Haloaaurus macrochir, Q( xther.

Stomiatidae.

38. Stomiaa ferox, Kkinhari>t.
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Sternoptychid.se.

39. Sternoptyx diaphana, Hermann.

40. Argyropelecus hemigymnus, C'occo.

41. Cyclothone lusca, new species and genus.

Scopelidee.

42. Scopelus Mulleri (Gmelin), Collett.

Microstomidae.

43. Hyphalonedrus chalybeius, Goode.

Saccopharyngidae.

44. Saccopharynx flagellum, Mitchill.

Synaphobranchidae.

45. Synaphobranchus pinnatus (Gronow), Gunther.

Muraenesocidae.

46. Nettastoma procerum, new 6pecies.

Nemichthyidae.

47. Nemichthys scolopaceus, Richardson.

Leptocephalidae.

48. Leptocephalua sp. (Perhaps larva of Synaphobranchus.)

Raiidae.

49. Raia plutonia, Garman (new to this collection).

50. Raia ornata, Garman (new to this collection).

Scylliidse.

51. Scyllium retiferum, (

I

arman (new to this collection).

Myxinidae.

52. Myxine glutinosa, Linne.
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LIST OF STATIONS AT WHICH FISHES WERE TAKEN,

With an Enumeration of the Species identified from each Station, and the

Length of the Individuals.

Station 302.

1 Phycis sp. Unidentifiable. Young. 61 mm.

Station 303.

25 Macrurus Bairdii. Young and old. 55-221 mm.
4 Phycis CJiesteri. 155-315 mm.
1 Haloporphyrus viola. 332 mm.
1 Icelus uncinatus. 50 mm.
1 Scopelus Miilleri. 56-|- mm.

12 Synaphobranchus pinnatus. Spawning. 221-393 mm.
1 Nemichthys scolopaceus. 590 mm.
2 empty eggs of Eaia sp.

'

Station 304.

1 fish, perfectly unidentifiable,— mutilated.

Station 305.

6 Coryphccnoides carapinus.

1 Haloporphyrus viola. 450 mm.

Station 306.

12 Macrurus Bairdii. 121-310 mm.
1 Coryphmnoides rupestris. 804 mm.

13 Haloporphyrus viola. 116-375 mm.
3 Cottunculus tortus. 62-211 mm.
1 Stomias ferox. 125 mm.
1 Nemichthys scolopaceus. 395 mm.
1 Myxine glutinosa. 465 mm.

Station 308.

5 Macrurus asper. 178-350 mm.
4 Coryphccnoides carajrinus. 210, 230, 268, and 280 mm.
1 Chalinura simula. 481 mm.
5 Haloporphyrus viola. 253-372 mm.
1 Halosaurus macrochir. 680 nun.
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Station 309.

13 Macrurus Bairdii. 55-283 mm.
1 Macrurus asper. 235 mm.
2 Lycodes paxilloides. 2 1(1-227 mm.
2 Lycodes Verrillii. 98-135 mm.
1 Phycis tenuis. 620 mm.
2 Merlucius bilinear is.

1 Scopclus Miilleri. 40 mm.
1 Stomias ferox. 140 mm

35 Synaphobranchus pinnatus. 278-140 mm.
1 Nemichthys scolopaceus. 530 mm.
1 Myxine glutinosa. 412 mm.

Station 310.

2 Cottunculus microps. 75-108 mm.

Station 311.

1 Citharichthys arctifrons. 149 mm.
1 Phycis chuss. 390 mm.
1 Merlucius bilinearis. 505 mm.
1 Sebastoplus dactylopterus. 45 mm.

Station 312.

12 Macrurus Bairdii. 2-10-340 mm.
2 Haloporphyrus viola. 225-280 mm.

1 Lycodes jiaxilloules. 247 mm.
18 Synapliobranchus pinnatus. 455-480 mm.

Station 313.

8 Oitharichthyt arctifrons. 18-48 mm.
4 Notoscma dilccta. 92-114 mm.
1 Prionotus tdattu. K'<7 mm.
1 Rain sp.

2 Merlucius bilinearis. Young. 17-25 mm.

Station 314.

2 Citharichthys arctifrons. Tbtfflg. 46-67 mm.

3 \fonolene 8e$nUcauda. 11 1-1 17 mm.

1 Phycis rtgivs. 888 mm.
4 Peristedivm miniatum. 68-82.

3 Raia ornata. (Lengths not given by Carman.)



MUSEUM OF COMPARATIVE ZOOLOGY. 189

Station 315.

2 Loemonema barbatula. 88-180 nun.

2 Argyropelecus hemigymnus. 15-22 mm.
1 larval eel (Leptocephalus). 175 mm.

Station 316.

1 Aphoristia nebulosa. 85 mm.
1 Sternoptyx diaphanus. 19 mm.
2 Macrurus Bairdii. 65-77 mm.
3 Lcemonema barbatula. 81-88 mm.
1 Tlyphalonedrus chalybdus. 122 mm.
5 Ilaia plutonia. (Size not given.)

Station 317.

1 Macrurus Bairdii. 185 mm.
1 Chalinura simula. Young. 25 mm.
1 Baia plutonia.

Station 321.

6 Macrurus carminatus. Fragments.

3 Bhycis regius. 221-258 mm.
3 Loemonema barbatula. 75-120 mm.
1 Merlucius bilinearis. 270 mm.
1 Hyphalonedrus chalybeius. 70 mm.
1 Baia plutonia.

Station 323.

37 Cyclothone lusca. 50-64 mm.
1 Sternoptyx diaphana. 30 mm.

Station 324.

20 Cyclothone lusca. 50-57 mm.
1 Caranx aniblyrhynchus ' 33 mm.

Station 325.

2 Macrurus Bairdii. 300-356 mm.
2 Clialinura simula. Young??

7 Dicrolcne intronigcr. H)(\--2~2 mm.
2 Ba/rathrbd&mua manatinus. L50 mm.
1 Haioporphyrua viola. -2'Xi mm.
5 Halotaurtu maorockir. 255-465 mm.
2 NcttaMoma procntm. 440-700 mm,
12 Synaphobranchus pinnatus. 360-475 mm.
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Station 326.

21 Macrurus Bairdii. 152-280 mm.
1 Macrurus carminatus. 230 mm. Fragmentary.

4 Dicrolene introniger. 135-250 mm.
1 Cottunculus toi-vus. 96 mm.
6 Synaphobranchus pinnatus. 375-545 mm.

Station 327.

1 Onos cimbrius. Young. 72 mm.
2 Setarches parmatus. 51-52 mm.
1 Peristedium minatum. 65 mm.
5 Hyphalonedrus chalybeius. 52-58 mm.
1 Myxine glutinosa. 282 mm.

Station 328.

13 Cyclothone hisca. 49-59 mm.
1 Poromitra capito.

Station 329.

1 Glyptocephalus cynoglossus. Fragments.

1 Macrurus Bairdii. 130 mm.
2 Lycodes Verrillii. 90-162 mm.
3 Scopelus Mulleri. 52-64 mm.
4 Synaphobranchus pinnatus. 300-388 mm.

Station 330.

5 Cyclothone lusca. 17-55 mm.
1 Nemichthys scolopaceus. 520 mm.

Station 331.

1 SaccopJiarynx flagellum. Fragmentary.

Station 332.

2 Glyptocephalus cynoglossus. Young. 103 mm.
1 Macrurus sp. Unidentifiable, from mutilation.

1 Macrurus Bairdii. 92 mm.
6 Lycodes Verrillii. 118-147 mm.

Station 333.

5 Phycis regius. 168-225 mm.

Station 334.

4 Macrurus BairUi. 1:27-348 mm.
1 Glyptocephalus oynqpIoMM. 282 mm.
1 Melanostigma gelatinosum. 103 mm.
3 Scopehx MHUeri. 3^-">2 nun.
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Station 335.

6 Citharichthys arctifrons. Young. 79-103 mm.
1 Scyllium retiferum. 311mm.

Station 336.

3 Citharichilujs arctifrons. Young. 75-89.

7 Phycis Chesteri. 209-286 mm.
2 Macrurus Bairdii. 127-152 mm.

Station 337.

1 Macrurus Bairdii. 239 mm.
1 Haloporphyrus viola. 300 mm.
1 Lycodonus mirabilis. 112+ mm.
2 Synaphobranchus pinnatus. 367-374 mm.
1 Nemichthys scolopaceus. 510 nun.

1 Nettastoma procerum. 190+ mm.

Station 338.

1 Coryphamoides carapinus. 225 mm.
1 Alepocephalus Ayassizii. 274 mm.
1 Halosaurus macrochir.

Station 341.

1 Coryphmnoides carapinus. Unfit to measure.

1 Bathysaurus Agassizii. 610 mm.

Station 343.

1 Glyptocephalus cynoglossus. 260 mm.
13 Macrurus Bairdii. 245-361 nun.

2 Coryphamoides carapinus. 196 mm. One not measured.

1 Cottunculus torvus. 407 mm.

Station 344.

8 Merlucius bilinearis. Young. 25-94 mm.

Station 346.

3 Phycis chuss. 340-400 nun.
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PLEURONECTID^J.

1. Aphoristia nebulosa, new species.

The extreme length of the type is 85 millimeters. The body is rather slen-

derer than in other species of the genus ; its greatest height (18 mm.) is con-

tained 4j times in the extreme length. The scales are small, rough, about 120

in a longitudinal series ; about 50 in a transverse series. Jaws and snout

scaleless. The length of the head (15 mm.) is contained 5f times in total

length. The length of the snout (3 mm.) is \ that of the head. The eyes are

small and close together, being separated by only a single row of scales ; the

upper eye is very slightly in advance of the lower. The tubular nostril is

directly in front of the lower eye, and a little nearer to it than to the tip of

snout. The length of the eye (2 mm.) is contained 7| times in length of head.

The angle of the mouth is about in a vertical through the anterior margin of

the lower pupil. Teeth feeble, very slender, and rather closely placed, ap-

parently equally developed on the two sides.

The dorsal fin begins at a point slightly behind the eyes ; it is connate with

the caudal, and contains 119 rays to the middle of the base of the aiudal
;
the

rays about the middle of the fin are the longest, their height being a little

more than one third that of the body.

The distance of the anal from the snout (20 mm.) is contained 4J times in

extreme length ; the longest rays are about the middle of the fin, their length

(6 mm.) equalling twice that of the snout. The anal is connate with the cau-

dal, and contains 107 rays, counting to the middle of the base of the latter fin.

The median caudal rays are longest, their length (6 mm.) equalling twice

that of the snout.

Pectorals none.

The distance of the ventral from the snout (15 mm.) is contained 5§ times

in extreme length. The ventral is separated from the anal by an interspace

twice as long as the eye. The number of ventral rays is five, the longest of

them being one third as long as the head.

The vent is near the origin of the anal.

Color grayish, everywhere mottled with brown. The median keel on the

scales dark and prominent. .

Radial formula : D. 119 ; A. 107 ; V. 5 ; F. none.

Station. N.Lat. W.Long. Fathoms. Specimen*.

316 32° 7' 78° 37' 30" 229 1

NOTOSEMA, new genus.

Four specimens of a new genus and species, belonging to the Flounder fam-

ily, were dredged by the Blake at Station 313, off Charleston, S. 0., at a depth

of Beventy-five fathoms.

In genera] appearance and rise this species resembles ParaHchthy* quack*
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cellatus (Gill), Jordan and Gilbert. On account of its elongated ventral fin,

the triangular elongation of the anterior rays of the dorsal, and the highly-

ctenoid character of the scales upon the colored side of the body, it Kerns

necessary to establish for it a new genus.

A genus of pleuronectoid fishes, with elliptical body and pedunculate caudal

fin. Mouth moderate in size, and beneath the central axis of the body. Ej es

large upon left side, close together, the upper one nearly encroaching upon the

profile, the lower slightly in advance of the upper. Teeth in single series in

the jaws, about equally developed upon each side, much largest in front ;

absent on vomer and palatines. Pectoral fins somewhat unequal, that upon

the blind side about three fourths as large as its mate. The dorsal fin com-

mences slightly behind the anterior margin of the upper eye, and the first i ight

rays are separated into a distinct subdivision of the fin, several of them

much prolonged.

Caudal fin pedunculate, rounded posteriorly. Sinistral ventral much elon-

gated. Scales small, ctenoid on colored side of body. Lateral line prominent,

strongly arched over the pectoral, alike on both sides. Gill-rakers moderately

numerous, rather stout, subtriangular, pectinate posteriorly. Pseudobranchia;

well developed. Vertebrae 35.

2. Notosema dilecta, new species.

Diagnosis of Species. — Extreme length of specimen described 0.122 mm.
The height of the body is contained twice in its total length, without caudal,

and is equal to twice the distance of the origin of the ventral from the snout.

The height of the caudal peduncle is one ninth of the standard body length.

The length of the head is two sevenths of the standard length, and three

times the diameter of the eye. Width of interorbital area almost imperce] itible.

Mandible reaching to middle of pupil of lower eye, its length equal to half that

of the head. Upper jaw contained twice and one half in length of bead.

The dorsal fin, beginning almost over the anterior margin of the eye. is com-

posed of about 68 rays, the longest of which are the second and third, which

are contained twice in the greatest height of the body, and which are almost

twice as long as the length of the base of the triangular division of the fin

to which they belong.

The anal fin is made up of 54-56 simple rays, of which the posterior oil

largest, as they are also in the main portion of the dorsal. It begins cla

the vent, at a distance from the snout equal to the length of the elon

sinistral ventral.

The caudal is pedunculate, its middle rays somewhate elongate, giving it a

wedge-shaped outline.

The pectoral of the colored side is subtriangular. its length contained five

and one half times in the standard length.

The ventrals are composed of six rays, thai upon the colored aide much pro-

duced in its anterior portion, its length more than three times that of its mate.

VOL, X. — NO. 5. 13
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Color on the left side purplish brown, speckled with dark brown, and with

three large ocellated subcircular spots, nearly as large as the eye, with white

centre, dark iris, narrow light margin, and a brown encircling outline. They
are arranged in the form of an isosceles triangle, the spot marking the apex

being upon the lateral line, near the base of the caudal peduncle, the others

distant from the lateral line, on either side, a space equal to their own diam-

eters, the lower one nearly reached by the tip of the elongate ventral. On the

blind side white. Fins blotched with dark brown.

Radial formula : D. 69 ; A. 56 ; P. 11 ; V. 6 ; B. 7. Lateral line 48 (in

straight portion).

Station N. Lat. W. Long. Fathoms. Specimens.

313 32° 31' 50" 78 45' 75 4

3. Monolene sessilicauda, Goode.

Monolcne sessilicauda, Goode, Proc. U. S. National Museum, III. 1880, pp. 338,

472. (Nov. 23.)

Three specimens of this species were obtained from Station 314, lat. 32° 24'

X., long. 78° 44' W., at a depth of 142 fathoms.

The species has also been found only by the U. S. Fish Commission off

Newport, R. I., in 115 to 150 fathoms.

Station.
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5. Glyptocephalus cynoglossus (Linn.), Gill.

Pleuronectes cynoglossus, Linnaeus, Syst. Nat., ed. X., I., 1758, p. 269.

Glyptocephalus cynoglossus, Gill, Proc. Acad. Nat. Sci., Pliila., 1873, p. 101. Goode

and Bean, Proc. U. S. Nat. Mus., I., 1878, p. 21 (with extensive synonymy).

Goode, op. cit., p. 475.

A single specimen of the Pole Flounder was obtained from Station 343,

Lat. 39° 45' 20" N., Long. 70° 55' W., in 732 fathoms. The occurrence of

this species at such immense depths is noteworthy, since the Fish Commission

in the same year obtained it at a depth of 120 fathoms, in almost the same

latitude, and within one minute of the same longitude (Station 876).

Station. N. Lat. W. Long. Fathoms. Specimens.

343
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7. Macrurus carminatus, Goode.

Macrurus carminatus, Goode, Proc. U. S. Nat. Mus., III., 1880, pp. 346,475 (Nov. 23).

The Fish Commission obtained individuals in 1880 in the same region, at

depths of 115, 155, 225, and 372 fathoms.

tation.
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dorsals is twice the length of the base of the first, the second beginning in the

perpendicular from the fifth ray of the anal.

The anal is about three times as high as the second dorsal. The vent is

under the 30th scale of the lateral line directly in advance of the anal, and

at a distance from the ventral considerably greater than the length of that fin,

in this respect differing widely from M. Bairdii.

Distance of pectoral from snout slightly more than the length of the head.

Its length is less than that of the dorsal spine, and slightly more than half its

distance from the snout. Its insertion (upper axil) is in the middle line of the

body.

Insertion of ventral under that of pectoral, and slightly in advance of that

of dorsal. Its first ray is not greatly prolonged, and is about half as long as

the distance of the fin from the snout.

Radial formula: 1st D. II, 8-9; 2d D. 105 ; A. 110 ; P. 20 ; V. 10.

Scales, 7-150-18.

Color dark reddish brown, the spines upon the scales with a metallic lustre.

Station.
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is seated upon a lump-like elevation of the back, and its base is as long as the

snout.

The second dorsal begins over the tenth to twelfth anal ray, and at a dis-

tance from the end of the first dorsal equal to the length of the head without

the snout. The vent is located not far behind the vertical from the end of the

first dorsal.

The snout is acute, projecting beyond the mouth, its tip at a distance from

the mouth equal to or greater than the diameter of the eye. The bones of the

head are very soft and flexible, and its surface is very irregular, there being a

very prominent subocular ridge, a prominent ridge extending from the tip

of the snout to the middle of the interorbital space, and a curved ridge extend-

ing from the upper anterior margin of the orbit, over the cavity containing the

nostrils, to a prominent point, at the side of, and slightly posterior to tip

of the snout. The barbel is two thirds as long as the eye. The eye is con-

tained in the head four times, and the length of the head in the total length

six times.

Eadial formula : D. II, 8, 100 ; A. 117 ; V. 10.

The upper jaw extends to the vertical through the posterior margin of the

pupil ; its length equals half that of the head without the snout. The man-

dible extends behind the vertical through the posterior margin of the orbit
;

its length is contained three times in the distance from the tip of the snout to

the origin of the first dorsal.

The interorbital space is almost twice the diameter of the eye, and is equal

to the length of the upper jaw. The preoperculum is crenulate.

Station.
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11. Chalinura Simula, new species.

A single specimen, 458 millimeters in length, was obtained at Station

308. In some respects it resembles the description of Coryphmioides affinis,

Giinther, obtained by H. M. S. " Challenger " at a depth of 1900 fathoms,

east of the mouth of the Rio Plata.

The most salient characters are (1.) the very large mouth, (2.) the long obtuse

snout, and (3.) the very elongate first ventral ray.

The body is shaped much as in Coryphcenoides, but is rather stout, its greatest

height being contained 6$ times in its total length. The back is somewhat

gibbous in profile, the dorsal outline rising quite rapidly from the interorbital

region to the origin of the first dorsal, whence it descends almost in a straight

line to the end of the tail.

The scales are rather small, cycloid, without armature, but with indications,

particularly on the head, of radiating striae. The number of scales in the

lateral line is about 150, about eight rows between the origin of the dorsal and

the lateral line, and 17 to 19 between that line and the origin of the anal.

The length of the head is contained about 5-$- times in the total length of the

body. The width of the interorbital area is a little greater than the long

diameter of the orbit, which is equal to that of the snout. The postorbital

portion of the head is about three times as long as the diameter of the eye.

The length of the operculum is equal to half that of the upper jaw. The pre-

operculum is emarginate on its posterior limb. The orbit is nearly round, its

diameter contained five times in the length of the head. The snout is broad,

obtuse, scarcely projecting beyond the mouth ; its width nearly as great at the

tip as that of the interorbital space or as its own length. The median ridge

is very prominent, gibbous in outline when observed laterally ; the lateral

ridges start out almost at a right angle with the median ridge, and are not

continued upon the sides of the head. The suborbitals prominent, forming

broad subocular ridges. No supraorbital ridges. Nostrils in front of the mid-

dle of the eye, and nearer to its anterior margin than to the tip of the snout.

Barbel longer than the diameter of the eye.

Teeth in the upper jaw in a broad villiform band, with the outer series very

much enlarged. The lower jaw with the teeth in a single series.

Distance of first dorsal from snout 4^ times the length of its base, its distance

from the anterior margin of the orbit about equal to the length of the head.

First spine very short, second rather stout and with a simple serrarim ante-

riorly, the serrai closely appressed to the spine (the spines all broken at

their tips).

The second dorsal begins at a distance from the first about equal to the length

of the upper jaw.

The anal is high, its average ravs being abonl three times as long aa those in

the dorsal. It is inserted slightly behind the perpendicular from the last ray

of the first dorsal. The pectoral is inserted over the base of the Tentral (its
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rays are mutilated). The ventral is inserted almost under the pectoral, but
very slightly in advance ; its distance from the snout is less than the length
of its longest ray, which is prolonged in a filament which extends to the base
of the ISth ray of the anal fin.

Eadial formula : D. I, IX, 113 ; A. 118 ; P. 20 ; V. 9 ; B. VI.

Station. N. Lat. W. Long. Fathoms. Specimens.

3U8 41° 24' 45" 65° 35' 30" 1242 1

317 31° 57' 78° 18' 35" 333 1 juv. appar-

ently of this species.

Length of adult, 481 millimeters ; of young, about 25 millimeters.

Station. N. Lat. W. Long. Fathoms. Specimens.

325 33° 35' 20" 76° 647 2 juv., and very
[rotten, probably belonging to the above species.

BROTULID^.

BARATEEODEMUS, new genus.

Diagnosis. —Body brotuliform, much compressed; head considerably com-

pressed with mouth moderate (in the type species extending to the vertical

through the middle of the eye). Eye moderate. Head spineless, except a short

flattened spine at the upper angle of the operculum. Snout long, projecting

far beyond the tip of the upper jaw, its extremity much swollen. Java nearly

equal in front. Teeth minute in villiform bands on jaws, vomer, and pala-

tines. Barbel none. Anterior pair of nostrils open and situated at the outer

angles of the dilated snout, circular, each surrounded with a cluster of mucous

tubes. Posterior nostrils over anterior upper margin of orbit. Gill op>

wide, membranes not united. Gills four, with a slit behind the fourth : gill

lamina moderate in length. Gill rakers also moderate : not numerous.

Pseudobranchias absent : a small, separate caudal I'm considerably prolonged.

Dorsal and anal fins long. Branchiostegals, eight. Body and head covered

with small, thin scales, those on the body scarcely imbricated. Lateral line.

absent (?). Ventrals reduced each to a single bifid ray, close together, far in

front of the pectorals.

12. Barathrodemus manatinus, new species.

Two specimens of tins species of Bantikrodenwu, six and a quarter inches

iii length) were obtained at Station 325, lat. 33° 35' 20", long. 70°, at a depth

of '',17 fathoms.

Description. — Body much compressed Dorsal and anal outline approach-

ing at an equal angle the horizontal axis The height of the body ia oontaini d

1\ times in its total length without caudal, and s! times with caudal included.

Scales -mall ; about 17"> i.>\\ - U tuivn the branchial Opening and the tail : and
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about 34 rows, counting upward and forward obliquely from the origin of the

anal to the dorsal line. Lateral line apparently absent.

Head considerably compressed, with rounded upper surface, its length con-

tained about six times in total body length ; its width contained 2£ times in its

length ; its greatest height equal to two thirds its length. Snout slightly J

than the horizontal diameter of the eye, and projecting beyond the tip of the

upper jaw a distance equal to the vertical diameter of the eye ; much dilated

and swollen, the anterior pair of nostrils being situated at the most salient

angles ; the snout in general form resembling that of a manatee, whence the

specific name.

Mouth moderate ; its cleft extending to the vertical from the centre of the

orbit. Length of the upper jaw equal to twice the horizontal diameter of

the eye, and contained 2£ times in the length of the head. The posterior

portion of the maxilla is considerably expanded. The maxilla is largely

included within a skinny sheath. When the mouth is closed, the lower jaw is

entirely included within the upper. Maxilla toothless. Vomer and palatine

bands of teeth more than twice as broad as the bands in the intermaxillaries

and on the mandible.

Eye elliptical in form. Its vertical diameter two thirds of its horizontal,

the latter being equal to the distance from the tip of the snout to the posterior

nostril, and contained 5^ times in the length of the head. The distance of the

eye from the dorsal outline is equal to half its horizontal diameter, and to one

fifth of the height of the head in a perpendicular through the centre of the eye.

Interorbital space rounded : its width equal to the horizontal diameter of the

eye.

Dorsal fin inserted in the vertical above the insertion of the pectoral, at a dis-

tance from the end of the snout equal to that of the insertion of the pectoral.

Anal inserted under the 21st to 23d dorsal ray, and at a distance from the

snout about equal to one third the body length. The height of the dorsal and

anal fins is about equal to half the height of the body at the insertion of the

anal. Their bases extend almost to the insertion of the caudal.

The caudal is composed of nine rays, the five medial ones almost equal in

length, though the tip of the tail is slightly rounded, about equal to the heighl

of the body midway between the branchial opening and the base of the tail.

The ventrals are inserted almost under the middle of the operculum ; in

length about equal to half the length of the head.

The pectorals are inserted under the origin of the dorsd. and at a distance

behind the branchial opening equal to two thirds the vertical diameter of the

eye. Their length is equal to the greatest height of the body.

Color, grayish brown. Abdominal region black.

Radial formula : D. 106 ; A. 86 ; C. 2 -+- 5 -\- 2 \ V. 18-80 ; V. {.

L. hit., ca. 175.

Station.
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DICROLENE, new genus.

Diagnosis. — Body brotuliforin, moderately compressed ; head somewhat

compressed, -with mouth large (in the type species extending nearly to the

posterior margin of the eye). The tip of the maxillary much dilated. Eye
large, placed close to the dorsal profile. Head -with supraorbital spines : sev-

eral strong spines on the preoperculum, and one long spine at the upper angle

of the operculum. Snout short, not projecting beyond the upper jaw. Jaws

nearly equal in front. Teeth in narrow villiform bands in the jaws on the

head of the vomer, and on the palatines. Barbel none. Gill openings wide :

membranes not united. Gills four : gill laminae of moderate length. Gill

rakers rather long, not numerous. Pseudobranchise absent. A small, separate

caudal fin, much prolonged. Dorsal and anal fins long : rays of the pectoral fin

arranged in two groups : several of the lower rays being separate and much pro-

duced. Ventral fins close together, far in front of the pectorals. Each ventral

composed of a single bifid ray. Branchiostegals seven. Body and head covered

with small scales. Lateral line close to the base of the dorsal fin, apparently

becoming obsolete on the posterior third of the body. Stomach siphonal.

Pyloric caeca few, rudimentary. Intestine shorter than body.

13. Dicrolene introniger, new species.

Several specimens of a species of Dicrolene were obtained from Stations

325 and 326.

Body moderately compressed, its dorsal and anal outlines approaching at

an equal angle the horizontal axis, and tapering to a narrow point, which

forms the base of the caudal fin. Scales small, about 110 rows between

the branchial opening and the tail, and about 27 transverse rows counting

upward and forward obliquely from the origin of the anaL The lateral bine

rudimentary, running near the base of the dorsal fin at a distance from it

less than the diameter of the eye, and apparently becoming obsolete on the

posterior third of the body. Body height one sixth of standard length.

Head somewhat compressed, with llattish upper surface, which is encroached

upon by the upper margins of the orbit. At the posterior upper margin of

each orbit is a strong spine pointing backward and upward ; a long sharp

spine at the upper angle of the operculum, its exposed portion as long as half

the diameter of the eye. Preoperculum, on its lower posterior border, with

three equidistant spines much weaker than that of the operculum. Large

muciferous cavities in the bones of the head : a row of largo cavities extending

backward from the upper angle of the orbit, and continuous with those on the

lateral line. Mouth huge : its cleft considerably longer than half the Length

of the head, and the maxillary extending behind the vertical from the posterior

margin of the orbit. The posterior portion of the maxillary much expended,

its width at the end equal to three fourths the diameter of the eve. Upon its
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expanded tip are scales. Eye large, one fourth as long as head, and as wide

as the interorbital space. Length of head one fifth standard length.

Dorsal fin inserted at a distance from the snout equal to two ninths the

length of the body.

Anal inserted under the vertical from the 25th or 26th dorsal ray. The

height of the dorsal and anal fins is about equal to the diameter of the eye.

Their bases extend almost to the insertion of the caudal.

The caudal is composed of six or seven rays : its length equal to half the dis-

tance from the snout to the insertion of the dorsal.

The ventrals inserted almost under, but slightly posterior to, the posterior

limb of the preoperculum, in length about equalling the upper jaw.

Pectorals inserted close to the branchial aperture ; the eight lower rays being

free and much prolonged, the longest and most anterior being nearly one third

as long as the body, and more than three times as long as the contiguous pos-

terior ray of the normally-constructed portion of the fin, which is, however,

about equal to the last of the free rays. The free portion of the pectoral being

longer, and composed of fewer rays, than the normal portion, the fish has the

appearance of bearing two pectoral fins of the same general shape, the lower of

which is the longer. The length of the normal portion of the fin is contained

about four times in the length of the body.

Radial formula : D. 100 ; A. about 85 ; C. 6 or 7 ; V. { J P. 19+ 1 or 8.

L. lat. 110-120.

Station.

326
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16. Phycis regius (Wai.b.), Jordan & Gilbert.

Blennius regius, Walbacm, Artedi, 1792, p. 186.

Urophycis regius, Gill, Proc. Acad. Nat. Sci. Phila., 1863, p. 240.

Phycis regius, Jordan & Gilbert, Proc. U. S. Nat. Mus., I., 1878, p. 371. Goode

& Bean, Cat. Fish. Essex Co. and Mass. Bay, 1879, p. 8 ; Bean, Proc. U. S.

Nat. Mus., III. p. 70; Goode, ibid., p. 476 (with synonymy).

Specimens of this beautiful Hake were obtained at depths of 142 and 233

fathoms. Prof. Agassi/, and the officers of the " Blake " had their attention

forcibly attracted to a singular power of emitting electric shocks possessed by

this fish. This peculiarity has never been noticed iu this species save in deep

water. The attention of observers is called to this interesting point.

Station.

333
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equal to one fourth standard length of body. The base of the first dorsal is

half as long as the middle caudal rays ; that of the second, slightly more than

three times the length of the head. The first dorsal is composed of five rays,

the first of which is elongate, three times as long as the middle caudal ray- : it

extends to the base of the twenty-fourth ray of the second dorsal. Anal fin

inserted at a distance from the tip of the snout equal to twice the length of the

head, its distance from the insertion of the ventrals being ecpual to the length

of the head. The length of the ventrals is ecpial to that of the pectorals, their

tips not extending to the vent.

Scales small, very thin, deciduous, crowded anteriorly. Lateral line not well

defined on the posterior part of the body.

Kadial formula : B. VII ; D. 5-03 ; A. 59 ; P. 19 ; V. 2.

Scales 1 3- 1 40-31.

Color similar to that of the various species of Phycis ; the dorsal and anal

fins have narrow black margins.

The length of the first ttorsal ray is very variable in individuals, being

shorter in younger specimens.

This species differs from L. YarreUU by its much smaller scales, and from

L. robustum by the greater number of rays in the dorsal and anal fins, and its

much shorter ventrals.

Specimens of this species were obtained at the following stations of the

steamer " Blake."

Station.
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Distance from snout to orbit
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20. Onos cimbrius (Linn.), Goode & Bean.

Gadus cimbrius, Linn., Syst. Nat., ed. XII., 1766, p. 440.

Onos cimbrius, Goode & Bean, Proc. U. S. Nat. Mus., I. p. 349, Feb. 14, 1879.

A single specimen, 70 mm. long, of a species of Onos, apparently 0. cknbrvus,

was taken at Station 327. It was in fragments when received.

Station. N. Lat. W. Long. Fathoms. Specimen.

327 34° 0' 30" 70° 10' 30" 178 1 bad.

21. Merlucius bilinearis (Mitch.), Gill.

Stomodon bilinearis, Mitchill, Rep. Fish. N. Y., 1814, p. 7.

Merlucius bilinearis, Gill, Cat. Fish. E. Coast N. A., 1861, p. 48.

Specimens mostly young were obtained at several stations enumerated below.

A reference to the list of stations will show that the very young, not more

than 25 millimeters in length, were secured.

tation.
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from the tip of the snout is contained 4| times in the total length ; that of the

anal from the snout, 3^ times. The vent is immediately in front of the anal.

The length of the pectoral equals one half that of the head, or a little more.

The distance of the ventral from the snout is contained 8£ times in the total

length. The length of the ventral is scarcely more than that of the pupil.

The interorbital space (on the skull) is about one fourth the length of the

snout, which is about ecpial to that of the eye, which is contained 3^ times in

the length of the head. The tubular nostril is much nearer the tip of the

snout than to the eye. The scales are very small, present everywhere except

on the head and the pectorals, extending almost out to the margin of the ver-

tical fins. Dorsal (with half of caudal) 118 rays ; anal (with half of caudal)

110. Pectoral 16, ventral 3. Color light brown, the head somewhat darker.

Specimens were obtained at the following places.

Station. N. Lat. W. Long. Fathoms. Specimens.

309 40° 11' 40" 68° 22' 304 2

312 39° 50' 45" 70° 11' 466 1

LYCODONUS, new genus.

This genus is in nearly every particular like Lycodes, from which, however,

it is distinguished by the peculiar structure of the dorsal and anal tins.

Diagnosis. — Body blenniform, elongate. Scales small, circular, imbedded

in the skin. Lateral line very short, posteriorly obsolete. Eye moderate.

Jaws without fringes. Upper jaw longer than lower. Fin rays soft, articu-

lated ; those of the dorsal and anal fins supported laterally, each by a pair of

sculptured ectodermal scutes or plates. Caudal distinct; not fully con nut' with

dorsal and anal, few-rayed. Ventrals present, jugular each composed of a

few slender deeply cleft articulated rays. Gill opening rather narrow.

Branchiostegal membranes broadly joined to the isthmus. Teeth as in

Lycodes. PseudobranchiiB apparently present. Branchiostegals apparently

five. Gill arches four. Gill rakers rudimentary, in moderate number. Air

bladder and pyloric caeca apparently absent.

Lycodonus mirabilis, new species.

The body is shaped much as in Lycodes Verrillii : its greatest height) at ori-

gin of dorsal, contained about eighteen times in the length of the body. Scales

as in Lycodes, the scales not extending out upon the fins. The bead and nape

are also scaleless. Lateral line apparently obsolete posteriorly, not extending

back 'it' the extremity of the pectoral

The length of the bead is contained about seven times in the entire length.

The diameter of the eye is contained 2) times is the Length of the head, and is

about equal to the postorbital portion of the head. The eye is placed high, the

width of the interorbital space being less than the diameter of the pupil, and
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contained 3| times in the long diameter of the eye. Nostrils immediately in

front of the eye. Teeth as in Lycodcs. The maxilla extends to the vertical

through the anterior margin of the pupil ; the mandible, to a little behind the

vertical through the posterior margin of the pupil.

The dorsal fin is inserted slightly behind the vertical through the base of

the pectoral ; the portion of the fin present in the mutilated specimen before

us contains 80 articulated rays. The first ten or eleven scutes do not support

rays, but whether rays were originally present or not cannot now be

tained. The longest dorsal ray is about equal to the longest anal ray, its

length being contained about three times in that of the head. The distance of

the vent from the snout is twice the length of the head ; the anal begins im-

mediately behind the vent ; it consists at present of about 70 articulated rays.

The caudal rays extend beyond the tips of the ultimate dorsal and anal rays
;

they are about 9 in number.

The distance of the ventral from the snout is equal to twice the length of

the upperjaw ; the middle ventral ray is the longest, it being half as long as

the postorbital part of the head.

The length of the pectoral equals three times that of the snout.

Radial formula : D. 80-f ; A. 70+ j C. 9 ; P. 18 ; V. 3.

The single mutilated specimen was from Station 337. It measured 112 mil-

limeters in its imperfect condition.

Station. N. Lat. W\ Long. Fathoms. Specimen.

337 38° 20' 8" 73° 23' 20" 740 1

25. Melanostigma gelatinosum, Guxther.

Melanostigma gelatinosum, Gunther, Proc. Zool. Soc. London, 1881, Part 1, Jan. 1,

p. 21 (genus, p. 20), PI. II. fig. A.

A single greatly mutilated specimen, 103 mm. long, was obtained.

It has since been taken by the TJ. S. Fish Commission, in the deep water off

Martha's Vineyard.

This species was described from a specimen obtained, January 16, 1880, by
Dr. Coppinger, of H. M.S. Steamer " Alert," at Tilly Bay in the Straits of

Magellan, in 24 fathoms. Dr. Gunther remarks (op. ,-"/.. p, 21), "The fish is

evidently habitually living at a greater depth than thai at which Dr. Coppinger
happened to obtain the single specimen in his collection." This does no!

to us to be necessarily a logical conclusion, since, as is well known to those who
have studied the distribution of deep-sea forms in the Western Atlantic, those
which are found at great depths in temperate seas are shore inhabitants in seas

near the poles.

Pt.-ition. N. Lat. W. Lonpr. Fathoms. Shimon
334 38° 20' 30" 73° Z& 40" 1 (fi

VOL. X.— NO. 5. 14
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26. Prionotus alatus, new species.

A single specimen of a new species of Prionotus was obtained off Charleston,

S. C, in the same haul with the pleuroneetoid described above under the

name Notosema dilecta. This species belongs to the group referred by Jordan

to the subgenus Ornichthys of Swainson.

Description. —A Prionotus with the body normal in form, rather robust :

its greatest height equal to one fourth its length without caudal, and nearly

equal to one fifth of the total length ; its greatest width one fifth of its greatest

length without caudal ; the least height of tail contained twelve times, or

nearly so, in the standard body length, and three times in the height of the

body.

Scales small and much pectinate, there being in the lateral line about one

hundred vertical rows of scales, about fifty of wThich are tube-bearing and

specialized. The number of rows, counting diagonally around the body from

the origin of the anal, is twrenty-one below and seven above the lateral line.

The length of the head to the tip of the preopercular spine is contained two

and a half times in the standard body length, and very little more than three

times in the total length. The width of the head is equal to its height. The

upper limb of the orbit encroaches upon the upper profile of the head, and

the centre of the pupil is equidistant from the tip of the snout and the tip

of the prolonged preopercular spine. The length of the snout, measured ob-

liquely from the anterior margin of the orbit, is equal to that of the postorbital

portion of the head to the end of the opercular spine. At the lower angle of

the preoperculum is a robust spine, curving slightly upwards, the length of

which is equal to that of the first dorsal ray. This spine is serrated upon its

outer edge, and has a small spine at its base, which is also serrated. The tip

of the spine extends to the perpendicular from the centre of the interspace be-

tween the third and fourth dorsal spines ; while that of the humeral spine

extends to the perpendicular from the interspace between the fourth and fifth,

and that of the opercular, to the perpendicular from the centre of the base

of the third. There is a strong scapular spine, which extends back to the pos-

terior edge of the second dorsal spine.

The length of the upper jaw is equal to one third that of the head. The

palatine teeth are in short feeble bands, hardly perceptible even with a strong

magnifying-glass. Gill rakers, six in number, besides Beveral rudimentary

live being below the angle, and the longest equal in length to one third

the diameter of the eye.

The first dorsal fin is inserted above the tip of the upper opercular spine,

and at a distance from the snoul equal to twice the length of the fourth dorsal

spine. The height of the firsi dorsal spine, which is equal to that of the third,

and slightly less than that of the second, equals half the length of the head.
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Its anterior margin is strongly serrated, while those of the second and third

spines are less markedly so. The length of base of first dorsal equals the

greatest height of body : the distance between its insertion and that of the

second dorsal fin is equal to the length of the longest and superior detached

pectoral ray. The second dorsal fin is inserted in the perpendicular over the

interspace between the second and third anal rays : the length of its longest

ray equals twice the least height of tail, and the length of its base equals the-.

greatest length of the ventral rays. Its first ray is conspicuously serrated on

its anterior edge.

The insertion of the anal fin is in the perpendicular below the end of the

first dorsal fin : the length of its longest ray is equal to half that of the middle

caudal rays.

The caudal is truncated, very slightly emarginate.

The pectoral is very peculiar in structure, its longest ray, the 9th, reaching

to the base of the caudal rays, and equal in length to four times that of the

fourth dorsal spine. The 10th ray is a little bit shorter, extending nearly to

the end of the soft dorsal. The 11th, 12th, and 13th rays are graduated, de-

creasing in regular proportion, the 13th being less than one fourth as long as

the 10th. The 8th is about midway between the 10th and 11th : the 1st is

slightly longer than the 12th, and those intermediate between the 1st and the

8th are graduated in length, so as to form a rounded outline for the anterior,

or upper, portion of the fin. The pectoral appendages are slender, the third

being slightly greater in length than the 13th ray, being two thirds as long as

the first, while the second is intermediate between the other two.

The ventral is inserted directly under the base of the pectoral appendages :

its first spine about equal in length to the preopercular spine from the base of

the supplemental spines ; its longest, the third and fourth, exactly equal in

length to the base of the second dorsal.

Color, brownish above, with about four indistinct transverse band-like

blotches, one of which is on the base of the caudal ; whitish beneath. Verti-

cal fins 'uniform, the tips of the caudal rays blackish, with two indistinct

cloud-like bands in advance of the terminal band thus formed. A black blotch,

with whitish anterior margin on the membrane between the fourth and fifth

dorsal spines ; a very inconspicuous blackish spot on the membrane between

the fifth and sixth ; others still less conspicuous on the succeeding interspaces.

The pectoral blotched and clouded with blackish brown and white.

Radial formula: D. X, 12; A. 11; C. 3 — 7 + 5 — 4; P. 13 + 3;

V. I, 5.

L. lat. about 100. Tube-bearing scales, about 50.

Station.
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27. Peristedium miniatum, Goode.

Peristedium miniatum, Goode, Proc. U. S. Nat. Mus., III. pp. 349, 350, Nov. 23, 1880.

Young individuals were trawled at the following stations.

Station. N. Lat. W. Long. Fathoms. Specimens.

327 34° 0' 30" 76° 1U' 30" 178 1

314 32° 24' 78° 44' 142 4

COTTID^E.

28. Icelus uncinatus (Reixhardt), Kroyer.

Cottus uncinatus, Reixhardt, " Overs. Kgl. D. Vid. Selsk. Naturv. Math. Afb. 6

Del., p. xliv., Copenhagen, 1837 (1833-34)."

Icelus uncinatus, Kroyer, Naturh. Tidssk., 2ser
., B. I., p. 263, 1844.

Centridermichthys uncinatus, Glxther, Catalogue of the Fishes in the British Mu-

seum, II., 1860, p. 172. Collett, Norske Nordhavs-Expedition, 1876-78,

Fiske, p. 29, pi. 1, fig. 7.

A single specimen, much mutilated, was taken at Station 303.

Station. N. Lat. W. Long. Fathoms. Specimen.

303 41° 34' 30" 65° 54' 30" 306 1

29. Cottunculus microps, Collett.

Cottunculus microps, Collett, Norg'es Fiske, Appendix to Forh. Vidensk. Selskab.,

Christiania, 1874, p. 20, pi. 1, figs. 1-3. Norske Nordhavs-Expedition, Fiske,

1880, p. 18, pi. 1, figs. 5, 6.

Taken at only one station. Two small examples secured.

Station.
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equal to that of the snout, and is contained about four and a half times in

the greatest length of the head. The intermaxillary is long and slender, its

length contained slightly more than three times in the distance from the tip

of the snout to the insertion of the first dorsal (three and one third times in the

length of the head). The maxilla is very slender, except in its posterior third,

where it is considerably expanded. The mandible is very stout, posteriorly

widened, its length contained nearly two and one third times in that of the head.

Teeth in broad villiform bands on the intermaxillary and the mandible. Two

short separate similar bands on the vomer. None on the palatines.

Head armed with blunt spines, as in C. microps.

The distance of the dorsal from the tip of the snout is nearly equal to one

third of the total length, caudal included. It consists of six spines and seven-

teen rays.

The anal fin is located midway between the tip of the snout and the end of

the caudal fin ; it consists of thirteen rays.

The length of the upper pectoral rays is equal to that of the postorbital por-

tions of the head. The pectoral rays diminish rapidly in size, the lowest being

exceedingly short. The number of rays is twenty-two. The distance of the

ventral from the tip of the snout is one third of the total length without the

caudal. The length of the free portion of the ventral equals that of the eye

The fin consists of one spine and three rays.

The caudal consists of ten developed rays.

Color light brown, the fins somewhat darker.

This species was first noticed in the Fish Commission collections of 1880, and

was mentioned by name in a paper published in that year by Mr. Goode. N".>

description accompanied this name, and the author of it has no excuse to offer

for following a practice which is so pernicious and indefensible.

Specimens were obtained as follows :
—

Station.

306
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32. Sebastoplus dactylopterus (De la Roche), Gill.

Scorpceha dactyloptera, De la Roche, Ann. Mus., XIII., pi. 22, fig. 2 {fide Giinther,

Cat. Fish. Brit. Mus., II. p. 99.

Sebastoplus dactylopterus, Gill, MS.

A single young specimen was taken. The U. S. Fish Commission has since

secured many young and adult.

Station. N. Lat. W. Long. Fathoms. Specimen.

311 39° 59' 30" 70° 12' 143 1

CARANGID^].

33. Caranx amblyrhynchus, Cuv. & Val. ?

Caranx amblyrhynchus, Ccv. & Val., Hist. Nat. Poiss., Vol. IX. p. 100, pi. 248.

A single young individual, apparently of this species (D. VIII, i, 27 ; A. II,

i, 24 ; V. I, 5 ; L. lat. ca. 39), was taken at Station 324 ; its length is 33 mm.
In all probability the fish was caught near the surface, while the trawl was on

its way up, and not on the bottom.

Station. N. Lat. W. Long. Fathoms. Specimen.

324 33° 27' 20" 75° 53' 30" 1386 1

BERYCID^.

POEOMITEA, new genus.

A single individual, 1j inches long, was obtained at Station 328, and another

one of about the same length is in the collection without locality. The species

comes to us in such a dilapidated condition, that it is impossible to make a sat-

isfactory diagnosis of its characters. It seems to differ widely from anything

heretofore described. As it is, we simply describe it under a new generic

name, and at present shall refer it to Berycidce, to which, as we now view it, it

appears to be related.

Provisional Diagnosis. — Body short, compressed, scopeliform, covered with

thin cycloid scales. Head very large, nearly half the entire length of the fish

to base of caudal, with scales upon cheeks, subopercuhun, and probably else-

where. No barbel. Mouth very large, the lower jaw projecting. Margin of

upper jaw composed of a short intermaxillary and a long maxillary. Teeth

cardiform, numerous, very small, on the intermaxillaries and mandibles. None

discovered on maxillaries, palatines, or vomer. ( Opercular apparatus complete.

Dorsal fin in the middle of the body, its origin not far behind that of the

centrals, the spinous and soft portions subequal in length. Anal much shorter

than dorsal, its middle under the end of the dorsal, or nearly so. Pseudo-

branchiae present. Gill openings very wide, separate.
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34. Poromitra capito, new species.

The height of the body is two sevenths of its length to base of caudal rays
;

its width about one half its height. Scales as large as the pupil, with concen-

tric striae, about twenty-four in the lateral line, and about ten in the transverse

series.

Head about two fifths of standard length, somewhat resembling in appear-

ance that of Alepocephalus Bairdii. The eye is large, circular, located nor-

mally. The length of the upper jaw is three sevenths that of the head ; that of

the lower jaw about one half. The end of the maxillary is nearly in the per-

pendicular from the posterior limb of the pupil. The length of the snout is

about equal to the least diameter of the eye. The distance from the limb

of the preoperculum to the end of the opercular flap is equal to that from the

tip of the snout to the posterior margin of the orbit. Teeth as described in

generic diagnosis. Dorsal fin inserted midway between tip of snout and ori-

gin of middle caudal rays. The fin is mutilated and its outline cannot be

determined ; it is composed of seven or eight spines and six soft rays, and

the length of its base is nearly equal to the height of the body at its in-

sertion.

The anal fin is inserted in the perpendicular from the base of the eighth

dorsal ray. It is composed of nine rays, and the length of its base is half that

of the dorsal base.

The pectoral is inserted far below the axis of the body, and with a single

scale between its axil and the branchial opening. Its length is twice the dis-

tance of its insertion from the snout.

The ventral is minute (apparently, and is inserted in advance of the pecto-

ral) ; it has apparently seven or eight rays.

The caudal is mutilated, but apparently composed of fifteen rays.

Radial formula : D. VII or VIII, 6 ; A. 9 ; V. 7 or 8 ; P. 12 j C. 15.

Two examples were secured, — one from an unknown locality. The list

follows.

Station. N. Lat. W. Long. Fathoms. nens.

No locality slip. 1

328 34° 28' 25" 75° 22' 50" 1632 1

SYNODONTIDJE3.

BATHYSAURUS, Gunther.

Bathysaums, Gunther, Ann. and Mag. Nat Hist., Auj;. 1S78, p. 181.

35. Bathysaurus Agassizii, new species.

Body elongate, subeylindrical, witli depressed head and tapering tail, its

greatest height contained sewn times in its standard length, and eight times in
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the length to tip of upper caudal lobe: its greatest width nine tinrcs in standard

length ; its height at the origin of the anal about half its greatest height

;

length of caudal peduncle equal to greatest height of body.

Scales irregularly ovate, with the free portion convex, thin, cycloid, leathery,

deciduous, those in middle of body Avith a vertical diameter nearly equal to

that of the pupil, those of lateral line with posterior margin truncate. In the

lateral line, which extends upon the caudal fin, descending below the median

line of the body near the origin of this fin, are seventy-eight specialized scales,

larger than those of the body. Between the dorsal fin and the lateral line are

about eight rows of scales ; between the latter and the anal fin are about the

same number.

Head twice as long as the greatest height of the body, strongly depressed,

alligator-like, naked except upon the cheeks and a small area on the occiput,

with strong nasal and interorbital ridges. The greatest width is somewhat

more than half its greatest length, the width of interorbital area nearly equal

to half that of head, and one fourth the length of the lower jaw. The length

of the snout is equal to twice the horizontal diameter of the eye. The

anterior nostrils are situated midway between the tip of the snout and the an-

terior margin of the orbit. The cleft of the mouth is enormous, its angle pos-

terior to the eye by a distance about equal to the width of the interorbital space.

The length of the upper jaw equals one sixth of the standard body length ;

that of the lower jaw, one fifth. The margin of the upper jaw (formed by the

intermaxillary only) is armed with two irregular rows of depressible teeth,

some of which are barbed ; those in the inner row are much the largest, many

of them being two thirds as long as the horizontal diameter of the pupil and

twice as long as those in the outer series. The lower jaws are enormously

strong, and broad, flattened below, the width measured on the under surface of

the head equal to two thirds the width of the broad interorbital space. The

lower jaw projects outside of the upper jaw at the sides a distance apparently

equal to half its width, and considerably in front ; the lower jaws are thickly

studded with depressihle teeth, many of them, especially the larger inner ones,

strongly barbed, those in front claw-like, recurved. On the palatines, three

rows of teeth, the middle ones very much enlarged and most of them strongly

barbed,— these being the largest of all the teeth. On the tongue a few

weaker teeth, and groups of similar teeth upon the vomer.

Gill laminrc, gill rakers, and pseudobranchia?, as described by Dr. Gunther

in the diagnosis of the genus.

The dorsal fin contains seventeen rays, and is inserted at a distance from the

tip of the snout equal to the length of its own base, and slightly greater than

one third of the standard body length. The fourth or longest ray is equal in

length to the greatest height of the body. The first ray is a rudiment ;
the

second is nearly half as long as the third ; the third slightly shorter than the

fourth; after the fourth the rays diminish rapidly in length to the ninth,

which is about half as long as the lower jaw, and subsequent to which the

diminution is gradual : the lasl ray is about as long as the first.
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There is no adipose dorsal ; if ever present, it was obliterated before the

specimen came into our possession.

The anal fin contains eleven rays, and is inserted considerably behind the

vertical from the termination of the dorsal,— at a distance equal to the horizon-

tal diameter of the eye ; the length of its base is equal to half that of the dor-

sal, the length of its longest ray (the third) equal to that of the eighth of the

dorsal.

The caudal is slightly forked, its middle rays two thirds as long as those in

the upper lobe, and about equal to the seventh dorsal ray.

The pectoral fin consists of fifteen rays, is inserted under the fourth scale of

the lateral line, and at a distance in front of the dorsal equal to balf the great-

est height of the body. Its length is equal to that of the lower jaw, and the

seventh ray is prolonged to a length equal to that of the head, its tip extending

to the perpendicular from the twelfth dorsal ray.

The ventral is composed of eight rays, and its base is almost entirely in

advance of the perpendicular from the origin of the dorsal : its length equals

half that of the head. The two ventrals are far apart.

Radial formula : B. 10 (?) ; D. 17 ; A. 11 ; C. 19 ; P. 15 ; A. 8. Scales

8, 78, 8.

Color brownish, the inside of the branchiostegal flap bluish black.

A single specimen, about two feet in total length, a female, full of nearly

mature eggs, was taken at a depth of 647 fathoms, at Station 323, in Lat.

33° 35' 20" N., Long. 76° W.

MEASUREMENTS.

Length to base of caudal .

Length to end of middle caudal rays

Body. Greatest height

Greatest width .

Height at ventrals

Least height of tail .

Head. Greatest length

Greatest width

Width of interorbital area .

Length of snout

Length of maxillary .

Length of mandible

Diameter of orbit

Dorsal. Distance from snout

Length of base ....
Length of Bret my . . . .

Length of longest ray (4th)

Anal. Distance from snout .

Length of base ....
Length of longest ray

Millimeters.

. 640

610

. 76

58

. 76

25

. 137

62

. 27

40

108

. 20

191

. 171

5

78

380

M
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Pectoral. Distance from snout 144

Length 105

Length of prolonged ray . . . . . .132
Ventral. Distance from snout ..... 175

Length 70

Branchiostegals X (?)

Dorsal 17

Anal 11

Caudal 19

Pectoral 15

Ventral . 8

Number of scales in lateral line 78

Number of transverse rows above lateral line . . .8
Number of transverse rows below lateral line... 8

ALEPOCEPHALID^E.

36. Alepocephalus Agassizii, new species.

A single specimen of Alepocephalus was obtained at Station 338, in 922 fath-

oms, Lat. 38° 18' 40" N., Long. 73° 18' 10" W.
This is the fourth species of the genus which has, to date, come up for de-

scription : the first, A. rostratus, having been described by Risso from the

Mediterranean in 1820; the second, A. niger, from north of Australia, at a

depth of 1,400 fathoms, obtained by H. M. S. " Challenger," and described

by Giinther in 1878 ; the third, A. Bairdii, from the Grand Banks of New-

foundland, at a depth of 200 fathoms, described by us in 1879. The former

American species having been named in honor of the Director of the U. S.

National Museum, we propose to dedicate the one now under consideration to

the Curator of the Museum of Comparative Zoology, under the name .

cephalus Agassizii.

Iiint/nosis.— Body slightly less elongate than in A. Bairdii, its height being

contained very slightly more than five times in its length to origin of middle

caudal rays, somewhat compressed, its width being about half its height The

least height of the tail is contained twelve times in the length of the body.

Scales apparently ovate-lanceolate, parchment-like, smaller than in A.

Bairdii: the specimen is almost denuded of scales, and their arrangement

in the drawing has been in part made out from their impressions upon the

skin. There are ninety scales in the lateral line, ten between lateral line

and origin of dorsal, eleven between same and origin of anal. The base of the

dorsal IS Bqnamose, the anal slightly so, but probably less than in A. Bairdii.

Head somewhat compressed, snout conically elongate, the lower jaw slightly

produced. Its length is contained three times in the length of the body (in

A. Bairdii, 4J), slightly exceeding twiee the length of the lower jaw, and four

times the least height of the tail (in .1. Bairdii, leas than three). Width
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of head slightly less than length of operculum, and 9^ times in length of body

(12 in A. Bairdii).

Length of snout half that of mandihle, which is one sixth of total length (£ in

A. Bairdii). Diameter of orbit in total length of body 10£ times (18 in

A. Bairdii), Z\ in head (about 4£ in A. Bairdii).

The insertion of the dorsal is immediately above the vent ; the distance of its

origin from the base of middle caudal rays equal to one third of distance from

same to anterior margin of orbit, and at a distance from the snout much greater

than two thirds the total length of body (about equal in A. Bairdii). The

length of its base is equal to one eighth of total length.

The origin of the anal is under the second ray of the dorsal ; its length of

base is slightly more than one seventh of the body length, and is equal to the

height of the body at the vent.

The ends of the dorsal, anal, and caudal rays are broken off in the specimen

before us.

Distance of pectoral from snout, equal to J of the body length (slightly more

than \ in A. Bairdii) and 4£ times least height of tail (3 in A. Bairdii). Its

length equal to the diameter of orbit and contained 10^ times in total length

(10 in A. Bairdii). The origin of the pectoral is close behind the end of the

opercular flap, while in A. Bairdii it is separated therefrom by four rows of

scales.

Distance of ventral from snout considerably less than twice the length of the

head. Its length, probably, about one sixth that of the head.

Radial formula : D. 15 ; A. 17 ; C. 19 ; P. 11 ; V. 1, 5 ?

L. lat. 90.

Dentition as in A. Bairdii.

Color dark, head and fins nearly black.

Station.
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STOMIATID^E.

38 Stomias ferox, Reinhardt.

Stomias ferox, Reinhardt, Vid. Selsk. Nat. og Math., Afhandl. X. p. lxxviii.

A single specimen was obtained at each of the two following stations :
—

Station. N. Lat. W. Long. Fathoms. Specimens.

309 40° 11' 40" 68° 22' 304 1

306 41° 32' 50" 65° 55' 524 1

STERNOPTYCHID^E.

39. Sternoptyx diaphana, Hermann.

Sternoptyx diaphana, Hermann, Naturforscher, XVI. p. 781, p. 8, Taf. I. figs. 1 and

2 ; XVII. p. 249 (" Copied by Walbaum, Artedi, III., Vol. I. figs. 1 and 2, and

by Schneider, p. 494, PI. XXXV."). Ccvier, Rfegne Animal, 2d ed., PL XIII.

fig. 1. Cuvier & Valenciennes, Hist. Nat. Poiss., XXII. p. 415. GiJH-

ther, Cat. Fish. Brit. Mus., V. p. 387 (no specimens).

Specimens were caught at the stations mentioned below.

Station.
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CYCLOTHONE, new genus.

Numerous small specimens, in very bad condition, were received, belonging

to an undescribed genus of the family Sternoptychidec, or of some closely related

family not yet denned.

Diagnosis.— Body long, somewhat compressed, apparently naked, covered

with dark pigment-cells, there being no scales. A series of luminous spots

along the lower sides of the body. Head conical, cleft of mouth very wide,

oblique, the lower jaw strongly projecting. The maxilla is long and slender,

anteriorly curved strongly upward, its outline sickle-shaped, closely connected

with the short intermaxillary. Maxillary and intermaxillary with a single series

of rather large acicular teeth, about every fourth one in the maxilla longer than

the average. Lower jaw with teeth apparently uniform in size, raking forward,

and with a few canines in front. A small patch of minute teeth upon the

head of the vomer. Palate smooth. Eye moderate, inconspicuous, apparently

covered with opaque membrane, causing a dull appearance. Gill opening

very wide, the branch iostegal membrane free from the isthmus. Gill raker-

long and slender, moderately numerous, more than twice as numerous below

as above the angle.

Pseudobranchiae absent (branchiostegals not clearly made out, apparently

seven , eight, or nine). No air-bladder. All the fins well developed : the anal

large : dorsal and anal fins entirely on the posterior half of the body : no

adipose dorsal : caudal forked.

41. Cyclothone lusca, new species.

Body elongate, its greatest height contained 7§ times in its length to base of

middle caudal rays, its width being less than two thirds of its height. lt<

height at the ventrals is contained 8 1
- times in standard length : the least height

of tail is half that of the body at the ventrals.

Head length contained 4$ times in body length, its width about one third

of its length. The intermaxillary is very short, extending to vertical from

posterior limb of anterior nostril. The maxillary is very strongly curved

downward, and has a short knob at its anterior extremity, not visible without

dissection. The maxillary extends backward to a distance from the tip of the

snout equal to the length of the head without the snout. The peculiar ar-

rangement of the teeth is described above in the generic diagnosis. Mosl of

those in the maxillary are inclined strongly forward.

The long lower jaw, with the exception of the projecting tip. is included

within the upper jaw : its length is equal to the distance from the anterior

nostril to the end of the head.

Eye circular, close to the profile, the interorbital area being very narrow

Its length is equal to that of the snout, and contained -even times in the

length of the head.

Dorsal tin inserted at a distance from the tip of the snout equal to time
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times the length of the lower jaw, its base being as long as the head ; the first

ray is minute, and about two thirds as long as the eye ; the second ray is

about two thirds the length of the base of the fin, and the subsequent rays

rapidly and uniformly decrease in length to the last, which is about twice as

long as the first. All the rays except the first are bifid.

The anal fin is inserted under the second ray of the dorsal : its base is half

as long again as that of the dorsal, and nearly one third as long as the body of

the fish : its outline resembles that of the dorsal, though slightly emarginate,

its longest ray a little longer than the longest of the dorsal, and half as long

as the base of the fin. All the rays except the first are bifid.

Caudal forked, its middle rays less than half as long as the outer rays,

equal in length to least height of caudal peduncle.

Pectoral inserted under the tip of the opercular flap, its length equal to the

greatest height of the body.

Ventral inserted at a distance from the snout equal to twice the length of

the head, its length slightly exceeding that of the pectoral, and contained seven

times in the standard body length.

Radial formula : B. VII to IX ; D. I, 11 ; A. I, 16 ; C. 17 ; P. 10 ; V. 5.

Color blackish brown, the luminous pores inconspicuous.

Specimens were obtained at the following stations.

Station.

330



MUSEUM OF COMPARATIVE ZOOLOGY. 223

MICROSTOMID^].

43. Hyphalonedrus chalybeius, Goode.

Hyphalonedrus chalybeius, Goode, Proc. U. S. Nat. Mus., III. pp. 484, 485, Feb. 10,

1881.

This species was found at the following stations.

Station.
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MURINESOCID^E.

46. Nettastoma procerum, new species.

Two specimens of a species of Nettastoma were obtained at Station 325,

Lat. 33° 35' 20", Long. 76°, at a depth of 647 fathoms. Another (mutilated),

something over 190 mm. long, was taken at Station 327. The species is in

many respects closely allied to the Nettastoma melanurum of the Mediterra-

nean, hut appears to differ from it in the greater length of the tail, the much
smaller teeth, and in the presence of a filamentous nasal tip.

Description. — Body anguilliform, very elongate, compressed,— posteriorly

greatly so, — and tapering to a very slender attenuate point. Its greatest

height is contained nearly four times in the distance from the gill opening to

the tip of the lower jaw, and equals half the length of the snout. Head slen-

der, conical : jaws somewhat depressed : the upper jaw heavier and thicker,

and projecting beyond the lower a distance equal to the diameter of the eye.

Length of snout equals the distance from the posterior margin of the orbit to

the gill opening : the cleft of the mouth extends far behind the eye to a dis-

tance equal to the diameter of the eye. On each side of the upper jaw, and in

advance of the eye, are twelve pores ; behind each eye are three pores, while

on the median line, on the top of the upper jaw, are several pores posteriorly

arranged in pairs, of which there are four, the ultimate pair being between the

posterior nostrils. There is also a pair of pores upon the nape, connecting the

postorbital rows, and seventeen on each side of the mandible. The man-

dibulary series is continued by another series extending over the cheeks and

nape. The snout is provided with a slender, filamentous tip, whose length is

equal to twice the diameter of the eye. The tongue is apparently absent in

the specimens examined by us. The teeth are arranged as in N. melanurum,

but exceedingly small, and much less conspicuous than in the figures of Kaup
and Risso.

Dorsal fin commences above the gill opening.

The anal fin is inserted under the 73d dorsal ray at a distance from the

snout equal to 3f times the length of the head. The tail is twice as long as

the body with the head included. The total length of the specimen is 7i'7

millimeters, including the nasal tip, winch measures 7 nun.

Lateral line highly specialized, with numerous pores, corresponding in gen-

eral character to those upon the head, and arranged in a deep farrow, their

distances apart being about the same as in the case of those upon the head.

Height of dorsal and anal fins about equal to half the height of body.

Color apparently brownish ; peritoneum black.

Station.
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NEMICHTHYID^E.

47. Nemichthys scolopaceus, Richardson.

Ncmichythys scolopaceus, Richardson, Voyage Samarang, Fishes, p. 25, PI. X. figs.

1-3 (file Gunther, Cat. Fish. Brit. Mus., VIII. p. 21).

Five individuals in all were taken at the following stations.

Station.
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SCYLLIID^E.

51. Scyllium retiferum, Garman.

Scyllium retiferum, Garman, op. at., p. 233.

Not studied by us. One specimen was in the " Blake " collection from Station

335. The U. S. Fish Commission has since obtained several examples.

MYXINID^J.

52. Myxine glutinosa, Linn.

Specimens were taken at the following stations.

Station.
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XX.

Report on the Ophiuroidea. By Theodore Lyman.

The West Indies are the hotbed of Echinodermata. Out of less than

six hundred living species of Ophiuroidea now known, about one hun-

dred and fifty-five, or more than a quarter, are from that region ; and

for the round Echinoderms the proportion is even larger. Beginning at

low-water mark, this fauna descends to 1,568 fathoms ; and, having its

centre in the Caribbean Sea and the Gulf of Mexico, it sends branches

northward at least as far as South Carolina, and southward to Brazil.

In the present state of knowledge, it seems a well-marked fauna, con-

taining a great number of distinctive forms, although there occasionally

occur species from other marine regions, such as Ophioscolex glacialis and

Astronyx Loveni. This appearance of limitation may come in part from

the special investigations in this area ; for it is to be borne in mind
that the U. S. ships " Corwin," " Bibb," " Hassler," and " Blake " have

dredged in about 570 stations, chiefly along the line of the Antilles,

and from the Dry Tortugas to Cape Elorida. In addition to these,

some hauls were made by Dr. William Stimpson, and by the naturalists

of the " Challenger."

Nearly all known genera of Ophiuroidea are there found, the I

notable exceptions being Ophioplocus, 0pb.ioplintb.U8, Ophiopholis,

Ophiarachua. Ophiarthrum, Ophiomastix, and Trichaster.

Among Ophiurans, as in other animals, we find that certain genera

* In this paper are included six new species from the dredging* of the " Porcu-

pine " and the " Challenger," which are published by permission of the Lords

Commissioners of the Treasury.

VOL. X. — NO. 6.
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are very rich in species ; such are Ophioglypha, Arophiura, Ophiacantha,

and Ophiothrix, which contain two thirds as many species as do all the

remaining sixty-eight genera in the family. A peculiar structure does

not necessarily entail abundance of species, for the Astrophyton-like

Ophiurans (e. g. Ophiomyxa) have few species.

There are included in this paper three unpublished species from the

dredgings of H. B. M. ship " Porcupine," — Ophiochiton tenuispinus,

Ophiomyxa serpentaria, and Ophiobyrsa hystricis ; and from the "Chal-

lenger " expedition there are one genus and three species whose originals

were found among the collections of the late Sir Wyville Thomson.

They are Ophiocopa spatula,, Ophiacantha scolopendrica, and Ophiomastus

texturatus. All the rest are from the " Blake " dredgings.

The following list of species will show all new information as to the

depths at which they occur, and will give some notion of their fre-

quency, by the number of stations at which they are found.

Ophiopaepale Goesiana. Up to 38 fathoms.

Ophiozona nivea. From twenty-six stations, and in large numbers. Up to

50 fathoms.

Ophiozona tessellata. From seventeen stations. 60-300 fathoms.

Ophiozona impressa. Down to 300 fathoms.

Ophiozona antillarum. Ten stations. 94-508 fathoms.

Ophioglypha Sarsii. Found as far south as 35° 45' 30" X., and down to 306

fathoms.

Ophioglypha lepida. Ten stations.

Ophioglypha falcifera. Twelve stations. 200-508 fathoms.

Ophioglypha variabilis. Twenty-six stations. Up to 175 fathom3.

Ophiomusium eburneum. Twenty-two stations. 95-390 fathoms.

Ophiomusium Lymani was dredged at only nine stations, but in such

quantities that Mr. Agassiz was forced to throw away a large part. These

hauls illustrate the abundance of animal life at great depths ; for the shal-

lowest station was 810 fathoms.

Ophiomusium validum. The great number of stations (thirty-two) at which

it was dredged show its frequent occurrence, as well as its variation in

depth, now known to run from 60 to 1568 fathoms.

Ophiomusium testudo. Sixteen stations. 69-5<>s fathoms.

Ophiomusium planum. Up to 300 fathoms.

Ophiomusium acuferum. This humble species, described by me in 1875

i'miii the "Hassler" dredsin^s. proves to be the mosl widely spread in

that fauna. It also inhabits very diverse depths, and must accommodate

itself to temperatures varying from 78° to 39° Fab. Strangely enough, it

has not yet been round outside the West Indian limits. Thirty-I-.

.

tions. 27-1080 fathoms.
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Ophiomusium serratum. Thirteen stations. 124-1097 fathoms.

Ophiomastus secuiidus. Thirteen stations. 60-1131 fathoms.

Ophiopyren longispinus. Eighteen stations. 60-625 fathoms.

Ophioconis miliaria. Up to 163 fathoms.

Cphiochaeta mixta. Down to 572 fathoms.

Ophiactis Mulleri var. quinqueradia. 27-338 fathoms.

Amphiura duplicata, like Ophioglypha variabilis and Ophiomusium acufe-

rum, is plentiful, and is found over a great range of depth. Thirty-four

stations.

Amphiura Otteri. There is some question about the distinction of those

species that stand near the old A. Chiajci. I believe, however, that

Ljungman's species was found by the " Blake " from 41° 32' 50" N. to

the island of Grenada on the south, and from 175 to 576 fathoms.

Amphiura tumida. Up to 94 fathoms.

Amphiura lunaris. Up to 424 fathoms.

Amphiura cuneata. 159-370 fathoms.

Amphiura Stimpsoni. Down to 69 fathoms.

Ophionereis reticulata. Down to 94 fathoms.

Ophioplax Ljungmani. Eleven stations. Down to 175 fathoms.

Ophiostigma isacanthum. Down to 122 fathoms.

Ophiacantha bidentata. From as far south as 33° 27' 20" N.

Ophiacantha hirsuta. Twelve stations. 82-955 fathoms.

Ophiacantha sertata. Ten stations. 150-411 fathoms.

Ophiacantha vepratica. Seven stations. Up to 291 fathoms.

Ophiacantha scutata. Nine stations. 124-338 fathoms.

Ophiacantha echiaulata. Up to 303 fathoms.

Ophiacantha pentacriuus. Twenty-four stations. Down to 625 fathoms.

Ophiacantha stellata. Twelve stations. 56-262 fathoms.

Ophiacantha aspera. Twelve stations. 73-262 fathoms.

Ophiomitra valida. Twenty-four stations. Down to 1105 fathoms. An-

other abundant species, of great range in depth.

Ophiocamax hystrix. Fifteen stations. 114-300 fathoms.

Ophiothamnus vicarius. Six stations. Down to 611 fathoms.

Ophiothrix Suensonii. Twenty-one stations. Down to 26- fathoms.

Ophiothrix angulata. Fourteen stations. Down to 262 fathoms.

Ophioscolex tropicus. 103-502 fathoms.

Ophiomyces mirabilis. Down to 422 fathoms.

Ophiomyces frutectosus. Down to 288 fathoms.

Ophiochondrus convolutua. Eleven stations. Up to 88 fathoms.

Sigsbeia murrhina. Twenty-one stations.

Gorgonocephalus mucronatus. Down to 288 fathoms.

Astrogomphus vallatus. 111-337 fathoms.

Astroporpa annulata. Sixteen stations. Down to 1<!3 fathoms.

Astrochele Lyniani. Down to 980 fathoms.

Astroschema areuosum. Eight stations. Up to UO&thotna
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Astroschema lasve. Sixteen stations. 56-2G2 fathoms.

Astroschema oligactes. Seventeen stations.

Astroschema tenue. Four stations. 88-124 fathoms.

Ophiocreas lumbricus. Seven stations. Down to 580 fathoms.

Ophiocreas cedipus. Down to 5S0 fathoms.

Astronyx Loveni (young). Down to 980 fathoms.

Ophiura Elaps ? Ltm.

These fine specimens, of which the largest had a disk of 28 mm. and arms

of about 200 mm., only differed from Liitken's description (Addit. ad Hist.

Oph., Pt. II. p. 93) in having six or seven, instead of seven or eight arm-

spines, of which the upper ones were longest.

Station (Bartlett) 29, 21° 23' 19" N., 82° 54' 42" W., 300 fathoms. Station

157, Montserrat, 120 fathoms. Station 241, Grenadines, 163 fathoms.

Ophiura brevispina Ltm.

Station 142, Flannegan Passage, 27 fathoms. Station 152, St. Kitts, 122

fathoms. Station 285, Barbados, 13—40 fathoms.

Ophiura cinerea Ltm.

Station 132, Santa Cruz, 115 fathoms. Station 276, Barbados, 94 fathoms.

Station 278, Barbados, 69 fathoms.

Pectinura tessellata sp. nov.

Plate III. Figs. 1-3.

Special Marks. — One tentacle-scale : four or five short arm-spines. Under

arm-plates narrow and rounded. Granulation of disk continuous above, but

with naked patches below.

Description of an Indimdvai (Station 130). — Diameter of disk 17.5 una.

Length of arm about 95 mm. Width of arm close to <li>k 4 mm. Si

stout mouth-papilla* to each angle, whereof the one next the outermost ia much

the widest and stoutest, while those within grow gradually narrower and more

peg-like. Four flat, stout, short teeth, the lowest one of which is sometimes

cleft. Mouth-shields wide heart-shape with a rounded point within. The

supplementary shield lies just outside and forms one of a number of thick

naked plates which partly cover the lower i 1 1 1 » 1 1 >i .n- 1 1 i.il -pace. Bide mouth-

shields three-cornered and wry small, lying next the cuter corners of the

mouth-shields. Under arm-plates occupying Leas than halt' the width of the

arm ; a- Long as DTOSd ; hounded without by a curve, within by a truncated
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angle, and on the sides by a re-entering curve. Side arm-plates occupying

about two thirds of the height of the arm, and having a cleanly curved outer

side. Upper arm-plates arched (but not so strongly as in 0. heros), wider with-

out than within, and having straight outer and inner sides. Disk angular,

closely and evenly covered above, except the radial shields, with a fine granu-

lation having about six grains in the length of 1 mm. Interbrachial spaces

below have a reticulated look, from the numerous bare plates among the gran-

ulation. Radial shields wide oval ; length to breadth, 2.3 : 1.8. Genital open-

ing long, extending from mouth-shield nearly to edge of disk. Four or five

small, peg-like, even, spaced arm-spines, a little more than half the length of a

joint. One stout, round tentacle-scale.

Station 130, near Frederickstadt, 451 fathoms, 1 specimen.

This species is well distinguished from P. heros and P. lacertosa by a flatter

arm, four or five peg-bike spaced arm-spines, and naked plates in the lower

interbrachial space.

Pectinura lacertosa sp. nov.

Plate III. Figs. 4-6.

Special MarJcs.— Three arm-spines about as long as a joint and standing

low down on side of arm. Indentations, but no pores, between the first four

or five lower arm-plates. Arms short ; only three and a half or four times the

diameter of the disk. One large, round tentacle-scale.

Description of an Individual (Station 258). — Diameter of disk 35 mm.
Length of arm about 135 mm. Width of arm close to disk, without spines,

6 mm. About twenty mouth-papillae to each angle, whereof the two or three

outer ones are wide and squarish, while those within are sharp and peg-Like.

The two lowest teeth are replaced by similar papilla?. Mouth-shields short

heart-shape with a rounded angle within ; length to breadth, 4 : 5. There are

sometimes one or more large scales, or supplementary pieces, just outside.

Side mouth-shields very small and nearly obliterated. Under aim-plates

about as wide as long, bounded without by a curve, within by a truncated

angle, and on the sides by a re-entering curve. Side arm-plates low, occupy-

ing only about one half the height of the arm, and meeting neither above nor

below. Upper arm-plates highly arched, closely overlapping, with outer and

inner edges nearly straight ; each is usually broken in two pieces. Disk an-

gular, closely and evenly covered with very tine granules, 7 or 8 in the

length of 1 nun., except the radial shields and sometimes a small plate on the

margin. Radial shields egg-shaped, somewhat longer than broad with outer

and inner ends much rounded
; length to breadth. 4 : 2.6. Lower interbrachial

space covered by a similar granulation, extending «»ven to the mouth-angle.

There are none on the mouth-shields, outside which arc one or more thick,

partially naked scales, representing the supplementary shield. Genital open-

ing long, extending from mouth-shield nearly to margin of disk. Three, some-
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times four, stout, rounded, tapering arm-spines, not quite as long as a joint.

One round, thick tentacle-scale. Color in alcohol, nearly white.

Station 258, near Grenada, 159 fathoms, 1 specimen.

This species is very near P. hews, dredged in 900 fathoms by the u Chal-

lenger," near New Guinea, but differs in its longer and differently placed arm-

spines, and in the indentations between the basal under arm-plates.

Pectinura angulata sp. nov.

Plate III. Figs. 7-9.

Special Marks.— Disk with thin scales covered by a fine granulation. Nine

arm-spines, of which the lowest is longest and broad and flat. Pores only be-

tween the first three under arm-plates.

Description of an Individual (Station 134). — Diameter of disk 27 mm.
Width of arm close to disk 5.5 mm. About twenty mouth-papillae to each

angle, of which the two or three outer ones are much the widest and are

squarish, while those within are spiniform. The lowest of the five broad, flat

teeth is split in two, and there are sometimes one or two additional papilla? at

the apex of the mouth-angle. Under arm-plates within the disk wider than

long, bounded without by a curve, within by a wide much-truncated angle,

and on the sides by re-entering curves. Further out they are as long as

broad and nearly octagonal. They are stout but not swollen, and there are

pairs of pores between the first three. Side arm-plates with a gently curved

outer edge, and occupying nearly the whole height of the arm. Upper arm-

plates smooth, nearly flat, regular, with straight outer and inner sides, and the

outer corners rounded. They occupy nearly the whole upper surface. Length to

breadth, 1.5 : 4. Mouth-shields short heart-shape, with a rounded angle within.

Length to breadth, 4 : 5.5. Supplementary shields small, and swollen ; length

to breadth, 1 : 1.3. Side mouth-shields reduced to a little plate, at the outer

corner of the mouth-shield. Disk angular, and covered by a close, fine gran-

ulation, which is easily rubbed off, as is shown in the figure. There are about

seven grains in the length of 1 mm. Radial shields naked, of a narrow oval

shape and pointed within ; length to breadth, 4 : 2. The scale-coat of the disk

is of thin delicate scales about 1 mm. in length. Arm-spines nine, the eight

uppermost slender, pointed, and flattened, and about three fourths the length of

a joint. The lowest one is much wider, blunt, and longer than a joint Two

tentacle-scales of a short Bpatnla-shape : the upper one covering the base of the

lowest arm-spine. On the first tentacle-pore there are usually two supplemen-

tary scales placed just outside the pore. Color in alcohol, nearly white

Station 134, near Santa Cruz, 248 fathoms, 1 specimen. Station 23:2. St.

Vincent, 88 Fathoms.

This specie- i> nearest /'. rigida, From which it is distinguished by a shorter

under arm-spine, larger radial shields, coarser disk-scales, and pores between the

nnder arm-plates i standing only t" three joints.
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In other specimens the granulation was uninterrupted over the disk, except

small spots at the radial shields. The supplementary mouth-shield is often

very small, and ill marked.

'

Ophiopaepale Goesiana Ljn.

Station 101, Morro Light, 175-250 fathoms. Station 132, Santa Cruz, 115

Fathoms (young). Station 127, Santa Cruz, 38 fathoms. Station 155, Mont-

serrat, 88 fathoms. Station 157, Montserrat, 120 fathoms. Station 253, Gre-

nada, 92 fathoms. Station 269, St. Vincent, 124 fathoms. Station 272,

Barbados, 76 fathoms. Station 293, Barbados, 82 fathoms. Station 297, Bar-

bados, 123 fathoms.

Ophiozona marmorea sp. nov.

Plate III. Figs. 10-13.

Special Marls.— Arms very stout and short (two and a half times diameter

of disk), with strongly projecting side arm-plates and small sunken upper aim-

plates. Side mouth-shields much swollen. Lower interbrachial spaces with

scattered grains.

Description of an Individual (Station 164). — Diameter of disk 8 mm.
Length of arm 19 mm. Width of arm next disk 2.3 mm. Five short, blunt,

crowded angular papilla) to each mouth-angle, and, at the apex, the lowest of

the short teeth ; the outer papillae are largest. Mouth-shields small, much

larger than broad, five-sided with a curve without and an angle within ; length

to breadth, 1.2 : .8. Side mouth-shields larger than mouth-shields proper
;

much swollen, rudely triangular, and meeting fully within. First under arm-

plate small and pentagonal, with a long angle inward ; those beyond are much
larger, but still cover oidy about a third of the arm's width ; they are much
wider without than within, with a sharp peak on the outer corners, and re-

entering curves on the lateral sides ; length to breadth, 1.2 : .8. Side arm-

plates large and swollen, but meeting neither above nor below. Upper arm-

plates small and sunken, fan-shaped, with a truncated angle inward ; they cover

not more than a third of the upper surface. Disk covered by large, thick,

swollen rounded plates, with a central rosette of primaries and a radiating

row of three in each interbrachial space. Radial shields longer than broad,

rounded and swollen, separated by a wedge of two or three scales : length to

breadth, 2.3 : 2 ; between their outer ends and the arm is a low of narrow

plates. Interbrachial spaces below covered on either side by stont genital

scales, and in the middle by a single row of two or three swollen plates : they

1 uar a scattered granulation. Genital openings long, extending from sides o(

radial shields to margin of disk. Four short, stout, tapering, blunt, equal arm-

spines, about two thirds as long as a joint. Two large oval tentacle-scale> to

each pore. Color in alcohol, white.

Station 101, L75-250 fathoms, l specimen. Station 134, 21S fuh.

n



234 BULLETIN OF THE

specimens. Station 158, 148 fathoms, 1 specimen. Station 164, Guadeloupe,

150 fathoms, 11 specimens. Station 220, 160 fathoms, 1 specimen. Station

224, 114 fathoms, 1 specimen.

0. marmorea is nearest 0. nivea, from which it differs in its swollen disk-

plates, side arm-plate and side mouth-shields, its smaller upper arm-plates, and

shorter arms, and in granulation on the lower interbrachial space.

Ophiozona clypeata sp. nov.

Plate III. Figs. 13-15.

Special Marks. — Eleven close-set, lumpy mouth-papilla? to each angle.

Side mouth-shields large and wide. Three moderately stout arm-spines, about

as long as a joint.

Description of an Individual (Station 219). — Diameter of disk 10 mm.
Length of arm 65 mm. Width of arm near disk 2 mm. Eleven short,

lumpy, crowded niouth-papilipe to each angle, whereof the one next the outer-

most is widest. Mouth-shields blunt spear-head shape, with the point inward;

length to breadth, 1.5 : 1. Side mouth-shields rather wide and fully meeting

within. Under arm-plates thick, but not ridged, much wider witheut than

within where they are bounded by a wide truncated angle, while the outer is a

broken curve and the lateral sides are re-entering curves. Side arm-plates short

and stout, with a low spine-ridge. Upper arm -plates twice as broad as long,

and much wider without than within. Disk round and fiat, covered with dis-

tinct rounded slightly swollen overlapping scales, among which the prima-

ries are conspicuous by their greater size. Radial shields short, oval ; length

to breadth, 1.2 : 8. In the interbrachial spaces below, the scales are of uniform

size, about three in the length of 1 mm. Genital openings long, extending from

outer corners of the mouth-shield quite to margin of disk. Three moderately

stout, cylindrical, tapering, blunt arm-spines ; the two upper ones as long as a

joint, the lowest a little longer. Two rudely semicircular tentacle-scales on

the side arm-plate, whereof the one next the under arm-plate is smaller. Color

in alcohol, nearly white.

Station 219, off Saint Lucia, 151 fathoms, 1 specimen. Station 232, St.

Vincent, 88 fathoms.

By its smaller disk-scales and longer and more pliable arms this sp

connects the large-scaled and stiff-armed Ophiozons with the type 0. im
t

It shows, too, the affinity of the genus to Ophiochiton through 0. It ntus.

Ophiozona nivea Lth.

Station 129, Santa C'nu, :?14 Fathoms, Station 146, St. Kitts, 870 fkthoma

Station 146, St. Kitts, 246 fathoms. Station 147, St. KitK 860 fathoms,

tion lis, St. Kitts, 806 fathoms. Station 164, Bfontserrat, 898 fathoms.

Station 155, Hontserrat, B8 fathoms. Station 17J, Gfoadelonpe, 68 180 fath-
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oms. Station 183, Dominica, 252 fathoms. Station 208, Martinique, 213

fathoms. Station 209, Martinique, 189 fathoms. Station 210, Martinique,

191 fathoms. Station 215, St. Lucia, 226 fathoms. Station 216, St. Lucia,

154 fathoms. Station 218, St. Lucia, 164 fathoms. Station 219, St Lucia, 151

fathoms. Station 224, St. Vincent, 114 fathoms. Station 238, Grenadines,

127 fathoms. Station 241, Grenadines, 163 fathoms. Station 258, Grenada,

159 fathoms. Station 273, Barbados, 103 fathoms. Station 274, Barba-

dos, 209 fathoms. Station 280, Barbados, 221 fathoms. Station 291, Bar-

bados, 200 fathoms. Station 292, Barbados, 56 fathoms. Station 294,

Barbados, 137 fathoms. Bartlett, Station 29, 21° 23' 19" N., 82° 54' 42" W.,

300 fathoms, sp. 1

Ophiozona tessellata Ltm.

Station 134, Santa Cruz, 248 fathoms. Station 149, St. Kitts, 60-150 fath-

oms. Station 156, Montserrat, 88 fathoms. Station 157, Montserrat, 120

fathoms. Station 158, Montserrat, 148 fathoms. Station 166, Guadeloupe,

150 fathoms. Station 206, Martinique, 170 fathoms. Station 208, Marti-

nique, 213 fathoms. Station 220, St. Lucia, 116 fathoms. Station 231, St,

Vincent, 95 fathoms. Station 238, Grenadines, 127 fathoms. Station 273,

Barbados, 103 fathoms. Station 282, Barbados, 154 fathoms. Station 290,

Barbados, 73 fathoms. Station 297, Barbados, 123 fathoms. Station 299,

Barbados, 140 fathoms. Bartlett, Station 29, 21° 23' 19" N., 82° 54' 42" \V.,

300 fathoms.

Ophiozona impressa Lym.

Station 132, Santa Cruz, 115 fathoms. Station 272, Barbados, 76 fathoms.

Station 276, Barbados, 94 fathoms. Station 278, Barbados, 69 fathoms.

Station 298, Barbados, 120 fathoms. Bartlett, Station 29, 21° 23' 19" N.,

82° 54' 42" W., 300 fathoms.

Ophiozona antillarum Lym.

Station 136, Santa Cruz, 508 fathoms. Station 204, Martinique, 476 fath-

oms. Station 205, Martinique, 334 fathoms. Station 208, Martinique, 213

fathoms. Station 211, Martinique, 357 fathoms. Station 27:?, Barbados,

103 fathoms. Station 276, Barbados, 94 fathoms. Station 288, Barbados,

399 fathoms. Station 291, Barbados, 200 fathoms. Bartlett, Station 24,

5 m. E. of Cape Cruz, S. side of Cuba, 206 fathoms.

Ophiothyreus Goesii Ltn.

Station 101, Morro Light, 176-250 fathoms. Station loo. Montsen

fathoms. Bartlett, Station 29, 21 -2:Y 19 N., 82* G V 1- W '.. 800 fathoms.
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Ophiernus adspersus sp. nov.

Plate HI. Figs. 19-31.

Special Marks. — Two or three small, unequal arm-spines. Arms flat and
very wide, their width being about one third the diameter of the disk. Mouth-
frames narrow and prolonged.

Description of an Individual (Station 150). — Diameter of disk 13 mm.
Width of arm close to disk 4 mm. Four short, rounded, bead-like, close-set

papillae on either side of the narrow, prolonged mouth-angle, and three longer

ones under the teeth, which are five in number and are short and stout.

There are also three or four bead-like papillae on the side mouth-shield, and a

much wider one outside them, all of which may be considered as scales of the

second pair of mouth-tentacles. Mouth-shields about as broad as long, —
1.6 : 1.6,— of an angular heart-shape, with the point inward. Side mouth-
shields long triangular, embracing the sides of the mouth-shields and not

quite meeting within. First under arm-plate small and swollen, of an irreg-

ular rounded shape. The plates beyond are narrow, with lateral sides re-

enteringly curved opposite the tentacle-pores. They are very small, and

occupy not more than a quarter of the width of the arm. Side arm-plates

wide, thin, and fiat ; they do not quite meet below, and are broadly separated

above by the upper arm-plates, which cover all that surface of the arm ; they

are thus feebly arched, much wider than long, wider without than within, and

having the outer and inner margins straight. Disk flat, with re-entering

curves over the arms ; covered by thin, flat, irregular, strongly overlapping, ill-

defined scales, which are beset with minute granules, of which there are about

eight in the length of 1 mm. where they are closest. Radial shields nearly

naked, of an irregular pear-seed shape, with the point inward, widely sepa-

rated by the disk-scaling, and nearly naked ; length to breadth, 4 : 2. Lower

interbrachial spaces more finely and regularly scaled. Genital openings long

and wide, with a broad genital scale at the outer end. Arm-spines two, rarely

three ; they are slender and peg-like. The upper one is longest, and about

half as long as a joint. Two, rarely three, small, flat, oval tentacle-scales

standing on the side arm-plate. Color in alcohol, pale gray. Tin- fragile arms

are long and Blender, being about nine times the diameter of the disk. In its

natural state the. disk is probably closely granulated, but the grains are easily

rubbed off.

The wide anna and different mouth-angles distinguish it from 0. vaffincolo.

Station 129, Frederickstadt, 31 1 fathoms. Station 130, Santa Cruz, 451 fath-

oms. Station 150, between St. Kitts and Nevis, :',7"> fathoms. Station 1 is, St.

Kitts, 208 fathoms. Station 161, Guadeloupe, 683 fathoms. Station 176, Do-

minica, 391 fathoms. Station 186, Dominica, 333 fathoms. Station 188, Do-

minica, :'.72 fathoms. Station 190, Dominica, 542 fathoms. Station inc.,

Martinique, 1,030 fathoms. Station 221, St. Lucia, 423 fathoms. Station

222, St. Lucia, 422 fathoms. Station 226, St. Vincent, 424 fathoms. Sta-
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tion 230, St. Vincent, 464 fathoms. Station 239, Grenadines, 338 fathoms.

Station 258, Grenada, 159 fathoms. Station 260, Grenada, 291 fathoms. Sta-

tion 264, Grenada, 416 fathoms. Station 288, Barbados, 399 fathoms. Station

291, Barbados, 200 fathoms. Capt. Bartlett, 1880, Lat. 17° 30' N., Long.

79° 14' W., 555 fathoms ; also, 17° 45' N., 77° 58' W., 322 fathoms.

Ophioglypha fasciculata sp. nov.

Plate III. Figs. 22-24.

Special Marks. — Four spaced arm-spines. Upper surface of thick disk

chiefly covered by radial shields, rosette of primary plates and large plate in

each interbrachial space ; no large plate on margin. Basal under arm-plates

broader than long. Whole surface microscopically tuberculous. Papillae of

arm-comb flattened spiniform.

Description of an Individual.— Diameter of disk 13 mm. Width of arm

near disk 3 mm. Three or four rectangular, crowded papillae on each side of

a mouth-angle, and two or three conical ones at its apex. Mouth-shields very

large, much longer than broad, having the outline of a wide-mouthed jug, and

with the small lobe-like end inward; length to breadth, 3:2. Side mouth-

shields narrow, and of nearly equal width, meeting fully within. First under

arm-plate larger than any other, longer than wide, narrower within than

without ; the rest, within disk, are wider than long, and four-sided ; those

beyond become gradually hexagonal. Side arm-plates swollen, meeting nei-

ther above nor below. Basal upper arm-plates more than twice as broad as

long, with well-marked angles at their lateral ends. Disk thick, covered above

by a central rosette of large primary plates and a large plate in each inter-

brachial space ; on margin of disk are a lot of small scales, and a Bingle line

between the chief plates. Lower interbrachial spaces partly covered by large

mouth-shield, and partly by imbricated scales. Radial Bhielda longer than

wide, irregular and somewhat angular in outline, joined for about half their

length. Genital scales narrow next radial Bhield, but growing wider without ;

they bear on their free edge a continuous but not crowded line of small, sharp

papillae, which on the upper side of arm become spiniform, and form the

comb. Four spaced arm-spines about two thirds as long as a joint. Tentacle-

pores large ; mouth-tentacles with a straight line of live or six small, squarish,

crowded scales on either side ; the others, within the disk, have usually live

on the side arm-plate, and two or three on the under arm-plate, Color in

alcohol, pale -ray.

Station 281, Barbados, 288 fathoms, 2 specimens.

0. bullata is nearest, but differs in finer disk-scales, large marginal
j

I

separated radial shields, differently shaped arm-comb papilla-, and only three

minute ana-spines.



238 BULLETIN OF THE

Ophioglypha abyssorum sp. nov.

Plate III. Figs. 25-27.

Special Marks. — Surface microscopically tuberculous. Arm-spines rudi-

mentary, or wanting. No papillae along genital scale on the under surface,

and only two or three in each arm-comb. Side arm-plates not swollen.

Description of an Individual.— Diameter of disk 1 1 mm. Width of arm

near disk 2 mm. Four or five rectangular, crowded papillae on either side of

a mouth-angle, and one diamond-shaped (lowest tooth) at apex. Mouth-

shields wide angular heart-shape, with a peak inward ; length to breadth,

2.5 : 2. Side mouth-shields rather wide, and meeting fully within. First

under arm-plate larger than the rest, longer than wide, bell-shaped with a

very gentle curve without, and a long curve within ; the next two plates are

wider than long, rounded pentagonal with an angle inward ; those beyond

are smaller, almost transverse diamond in form, with outer side gently curved.

Side arm-plates meeting fully below ; also above, beyond the first two upper

arm-plates, which are rounded diamond-shape with the inner angle truncated
;

those beyond are as broad as long, and diamond-shaped with rounded angles.

Disk smooth and not very thick, having in the centre a large, round primary

plate, which is separated from the other five by a circle of smaller angular

plates, similar to those which cover the rest of the disk, some of which are,

however, larger. Radial shields large and a little sunken, of a short, irregular

pear-seed shape, almost wholly separated by an outer and an inner wedge of

disk-scales ; length to breadth, 3 : 2.3. Interbrachial spaces below chiefly

filled by two large central plates and the broad genital scales, which bear no

papillae on their free edge. It is only on the upper surface of the arm. just

outside the radial shields, that a rudimentary comb is found, made up of two

or three block-bike papillae. The joints within the disk have one or two rudi-

mentary spines, the rest none. Mouth-tentacle pores surrounded by eight or

nine small, crowded block-bike scales ; the next two have five such scales
;

those beyond, one very minute papilla, or none. Color in alcohol, pale gray.

Station 140, Virgen Gorda, 1,097 fathoms, 5 specimens.

The species differs from 0. confragosa in its even, microscopically tubercu-

lated surface, its side arm-plates not swollen, under arm-plates of a different

shape, and arm-spines rudimentary or wanting.

Ophioglypha scutata sp. nov.

Plate IV. Figs. 28-30.

Special Maria. — Upper disk chiefly covered by large radial shields and

primary plates, with two plates in each interbrachial space. Papilla of genital

scale blunt, and forming above a close row. Three little arm-epinee about

one third as long as a joint.
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Description of an Individual (Station 231).— Diameter of disk 6 mm. Width

of arm close to disk 1 mm. Three short, oblong, close-Bet papillae on each

side of mouth-angle, and at its apex a group of three smaller and bluntly

pointed ones, whereof the centre one is largest. Mouth-shield rounded quad-

rangular, with an angle inward ; length to breadth, 1:1. Side mouth-shields

rather short and narrow, running along inner angle of mouth-shield. First

under arm-plate large and triangular, with a curved outer side. The next

three plates wider than long, with a gently curved outer side, an obtuse angle

within, and re-entering curves on the sides. The plates beyond grow suddenly

smaller, and are much wider than long. Side arm-plates large and a little-

swollen, meeting above and below. Upper arm-plates three-sided, with an

angle inward. Disk flat, and covered above in the centre by a group of six

large primary plates, whereof the middle one is pentagonal, and the rest

rounded. Outside these are two large elongated plates, placed end to end and

occupying the interbraehial space. The remaining upper surface is covered by

very large radial shields, which are as wide as long, and of irregular out lint-,

joined for their whole length, except at the inner point, where they are sepa-

rated by a small scale ; length to breadth, 1.2 : 1.3. The lower interbraehial

space is almost wholly occupied by a large hexagonal plate lying outside the

mouth-shield and the rather wide genital scales, which bear blunt, bead-like

papilla; continued in an unbroken line over top of arm just along outer edge

of part of the radial shield. Three short, equal, stout, peg-like arm-spines,

about one third as long as a joint. First three tentacle-pores, with three

lumpy close-set scales on each side. The fourth has two scales on either side,

and those beyond have none. Color in alcohol, white.

Station 231, off St. Vincent, 95 fathoms, 1 specimen.

This specimen is probably not adult, but its characters are so marked that

there seems no doubt of its novelty. In the small number and large size of

its disk-plates, it resembles 0. minuta.

Ophioglypha tenera sp. nov.

Plate IV. Figs. 31-33.

Special Marks.— Three short, blunt, spaced arm-spines, less than half as

long as a joint. Disk-scales somewhat swollen and mostly large. Radial

shields joined for a part of their length. Papillae of arm-comb close-set, flat,

and with rounded ends.

Description of an Individual. — Diameter of disk 5.5 mm. Width of arm
1.2 mm. Mouth-angles large and regular, bearing on each side five or six Low

papilla, which are much crowded, and form a straight line ; the outermost are

much longer than high, while the inner ones are almost head-like: at the apex

and on the jaw-plate are two Bpinifoxm papilla), between which appears the

lowest tooth. Mouth-shields five-aided, bounded within by a well-marked

angle, and without by a curve; length to breadth 1.2:1. Side mouth-shields
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narrow and tapering within, where they join. First under arm-plate as broad

as long, four-sided with much rounded corners. Those beyond have essentially

a five-sided outline, but the second plate has its corners much rounded, while

the others are more regular and have a well-marked peak within. Side arm-

plates meeting below, but not above next the disk; slightly flaring so as to

make a distinct shoulder, which carries the spines. Upper arm-plates broad

wedge-shape, with an angle inward, which in the first two is truncated.

Upper surface of disk with a central rosette of six slightly swollen, irregularly

rounded primary plates, outside which is the great plate which separates the

ends of the radial shields, and, in the interbrachial space, two other large

plates, one of which is on the margin. Besides these there are numerous

small intercalated scales. Interbrachial spaces below covered by half a dozen

irregular angular plates ; besides which the narrow genital plates appear run-

ning along the genital openings quite to the margin of the disk. A row of

fine papilla? stands on the edge of the genital scale, which grow suddenly

larger, as the plate passes to the top of the arm, and form a close comb of flat-

tened papilla? with rounded ends. Three small, equal, peg-like, spaced arm-

spines, less than half as long as a joint. Mouth-tentacles with five or six

minute, bead-like scales on each side ; the next have three or four ; the sec-

ond and third have three on the side arm-plates, and the fourth, one. Color in

alcohol, pale gray.

Station 269, off St. Vincent, 124 fathoms, 4 specimens.

This species stands nearest 0. costata, but has longer arm-spines, disk-scales

more swollen and separated, side arm-plates more flaring, and radial shields

joined.

Ophioglypha aurantiaca Vll.

Vll., Amer. Journ. Sci., XXIII. p. 141, 1882.

Plate IV. Figs. 34-36.

Special Marks.— Disk covered by a smooth skin, through which the scales

of the upper surface are scarcely to be made out, while those of the lower

surface are more distinct. Three wide, flattened arm-spines, the upper one

longer than an arm-joint, the others not so long. No comb above, the base of

the arm.

Description of an Individual (Station 312).— Diameter of disk 11.5 nun.

Width of arm close to disk 2.5 mm. About eleven small, bead-like, slightly

spaced month-papilla to each angle. Four or five small spear-head-ahaped

teeth. Month-shield very wide heart-ehaped, with an obtuse angle inward ;

length to breadth, 2 : 1. Side mouth-shields long, with an irregular outline,

and wiliest at their outer ends. First under arm-plate rounded hexagonal,

ami abonl as broad as Long. The next two are of an irregular ban

oval shape, and those immediately beyond an much wider than long with a

curve without ami a peak within. Bide arm-plates (dinging oloae to the arm,
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and but slightly swollen, scarcely meeting below near base of arm, ami sepa-

rated above by four-sided upper arm-plates, which are as broad as long, and

have the outer side curved, and the laterals straight. Disk round, smooth, and

somewhat swollen, covered by skin, through which the scaling of the upper

surface is only vaguely indicated. In the lower interbrachial spaces the scales

are plainly indicated ; they are thin, rounded, pretty even, and about three in

the length of 2 mm. When the specimen is dry the scales are of course more

distinct. Radial shields small, irregularly three-sided; widely separated, except

at their outer ends, which overhang the arm. Along the edge of the genital

opening, whose scale is completely obscured, runs a line of minute, sharp

papillae, which stops at the disk margin and does not pass upwards to form

an arm-comb. Three wide, flattened, slightly rough arm-spines, whereof the

uppermost is longer than a joint, the middle one as long as a joint, and the

lowest one shortest and somewhat tapering. Each mouth-tentacle is sur-

rounded by about ten small, bead-like, close-set scales ; the next pore has six,

and those beyond two, which stand on the side arm-plate. Color in alcohol,

pale gray ; of living animal, bright orange (Verrill).

Station 312, 39° 50' 45" X., 70° 11' W., 466 fathoms. Station 306, 41° 32'

50" X., 65° 55' W., 524 fathoms, 2 specimens.

A young one, with a disk of 4 mm., had more slender arm-spines, the back

scaling less indistinct, and the under arm-plates narrower and more widely

separated.

This species is nearest 0. flagellata, but differs in having shorter arm-spines,

and in wanting an arm-comb.

Ophioglypha affinis ?

Station 344, 40° 1' X., 70° 5S' W.

Ophioglypha confragosa Ltm.

Station 312, 39° 50' 45" X., 70° 11' W. Young.

Ophioglypha Sarsii Ltm.

Station 346, 40° 25' 35" X., 71° 10' 30" W., 44 fathoms. Station 332,
35° 45' 30" X., 74° 48' W., 263 fathoms. Station 344, 40° 1' X.. 7<> 5* W..

129 fathoms. Station 303, 41° 34' 30" N., 65° 54' 30" W., 306 fathoms,

Ophioglypha lepida Ltk.

Station 228, St. Vincent, 788 fathoms. Station 307, 41° 89* 45" v

Hi" W., 980 fathoms. Barflett, Station 14. Grand Cayman Island, cos fath-

oms. Station 308, 41° 24' 45" N., 65° 35' 30"' W.. 1,148 fathoms. Rutlrtt,

Station 18, 18° 20' 30" X-, 87° 16' 40" W., 600 fathoms. Station 330,

VOL. X. — NO. 6. 1(3
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31° 41' ST., 74° 35' W., 1,047 fathoms. Station 339, 38° 16' 45" N., 73° Iff

30" W., 1,18(3 fathoms. Station 340, 39° 25' 30" X., 70° 58' 40" W., 1,394

fathoms. Station 341, 39° 38' 20" N., 70° 50' W., 1,241 fathoms.

Ophioglypha Stuwitzii var. i

Station 321, 32° 43' 25" N., 77° 2ff 30" W., 233 fathoms.

Ophioglypha acervata Ltm.

Station 132, Santa Cruz, 115 fathoms. Station 143, Saba Bank, 150 fath-

oms. Station 149, St. Kitts, 60-150 fathoms. Station 177, Dominica, 118

fathoms. Station 253, Grenada, 92 fathoms. Station 259, Grenada, 159 fath-

oms. Station 262, Grenada, 92 fathoms. Station 316, 32° 7' N, 78° 37' 30"

W., 229 fathoms. Station 315, 32° 18' 20" N, 78° 43' W., 225 fathoms.

NOTES ON OPHIOGLYPHA.

Ophioglypha falcifera Ltm.

Plate IV. Figs. 37-39.

In the original description (Bull. Mas. Comp. Zool., I., No. 10, p. 320) I

said :
" We may look for an adult of this curious species about the size ol

O. Sarsii, or rather smaller, and having a large number of small plates on the

disk."

A considerable number of specimens were brought in by this expedition, of

which the largest had a disk of 13 mm., and the arm 52 mm. long. The disk

was covered by coarse, well-defined scales, the interbrachial margin being al-

most wholly occupied by a single plate. The hook-like form of the middle

arm-spine could be traced to within half a dozen joints of the disk.

Station 130, Frederickstadt, 451 fathoms. Station 136, Frederickstadt, 508

fathoms. Station 185, Dominica, 333 fathoms. Station 188, Dominica. 872

fathoms. Station 195, Martinique, 502| fathoms. Station 2<>L Martinique,

476 fathoms. Station 221, St. Lucia, 423 fathoms. Station 222, St. Lu.ia,

422 fathoms. Station 226, St. Vincent, 424 fathoms. Station 230, St. Vin-

cent, 464 fathoms. Station 265, Grenada, 576 fathoms. Station 291, Barba-

dos, 200 fathoms.

Ophioglypha variabilis Ltk.

Specimens from aboul thirty stations Bhowed a good 'leal of variation. Some

were like Fig 7<>, PL III., Hull. M. C. '/.. V . \... 7. while others had two or

three yertical rows of scales in the lower interbrachial spaces. The scales on

the back of tin- dish also varied in size and Dumber. Likewise the second or

ander arm-comb had sometimes numerous ami sometimes very few papilhe.
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Station 101, Morro Light, 175-250 fathoms. Station 130, Frederickstadt,

451 fathoms. Station 136, Frederickstadt, 508 fathoms. Station 137, Fred-

erickstadt, 625 fathoms. Station 148, St. Kitts, 208 fathoms. Station 161,

Guadeloupe, 583 fathoms. Station 162, Guadeloupe, 734 fathoms. Station

163, Guadeloupe, 769 fathoms. Station 173, Guadeloupe, 734 fathoms. Sta-

tion 174, Guadeloupe, 878 fathoms. Station 175, Dominica, 608 fathoms.

Station 179, Dominica, 824 fathoms. Station 185, Dominica, 333 fathoms.

Station 188, Dominica, 372 fathoms. Station 200, Martinique, 472 fath-

oms. Station 208, Martinirpie, 213 fathoms. Station 221, St. Lucia, 423

fathoms. Station 226, St. Vincent, 424 fathoms. Station 227, St. Vincent,

573 fathoms. Station 228, St. Vincent, 785 fathoms. Station 230, St. Vin-

cent, 464 fathoms. Station 239, Grenadines, 338 fathoms. Station 257,

Grenada, 553 fathoms. Station 260, Grenada, 291 fathoms. Station 264, Gre-

nada, 416 fathoms. Station 265, Grenada, 576 fathoms.

Ophioglypha irrorata? Ltm.

The specimens seemed just the same as those from Station 164 of the

"Challenger" (Bull. M. C. Z., V., No. 7. p. 74). They differed from those

from the coast of Portugal, called 0. irrorata (?) in the postscript to my
Challenger Ophiuroidea (p. 381), in having three arm-spines set close together,

whereas the latter had two below, and one separated and higher up ; while

farther out they were close together, and the middle one had the form of a

blunt hook.

Station 140, Virgen Gorda, 1,097 fathoms. Station 245, Grenada, 1,058

fathoms.

Ophioglypha convexa ? Lym.

Plate IV. Figs. 40-45.

Most of the specimens differ so much from 0. convexa as to appear bike an-

other species. The six primary plates, extremely swollen, form an elevated

rosette, overhanging very small radial shields, not so large as the head of the

genital scale. The mouth-shield, too, occupies the whole of the lower inter-

brachial space (fig. 43). But specimens from Station 148 were intermediate, or

rather differed from the typical form only in finer arm-comb papilla* and more

interbrachial scales on the disk margin. It will be necessary to await farther

dredgings before deciding the specific limits. It is to be noted as an impor-

tant difference, that, while the typical O. convexa is found in 8,360 fathom*,

this species does not go below 240 fathoms.

Station 145, St Kitts, 270 fathoms. Station 157. Manteerrat, 190 fathoms.

Station 158, Montserrat, 148 fathoms. Station 220, St. Lucia, 116&thom&
Station 224, St. Vincent, 114 fathoms.
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Ophiocten Pattersoni sp. nov.

Plate IT. Figs. 46-18.

Special Marks. — Longest arm-spine as long as one and a half arm-joints.

Disk covered above irregularly with larger and smaller scales. Arm-comb
feeble. One wide mouth-papilla on each side, and two spiniform farther in,

with one at apex of mouth-angle.

Description of an Individual. — Diameter of disk 9.5 mm. Width of arm
close to disk 1.6 mm. A very wide papilla at outer corner of mouth-angle,

and two spiniform within it, on either side, and one or two at the apex. Tbree

slender, spike-like teeth. Mouth-shields rounded squarish, as broad as long,

with an ill-marked angle within ; length to breadth, 1.2: 1.2. Side mouth-

shields very narrow, of equal width, meeting fully within. First under arm-

plate large, about as broad as long, of a rudely rhoniboidal form, with a

rounded angle outward ; the rest are much wider than long, with a rounded

angle without, a little peak within, and sharp lateral corners. Side arm-plates

slightly flaring outward, meeting broadly below, where they cover most of the

arm; separated above by the upper arm-plates, which are much broader than

long, and a little wider without than within ; length to breadth, .8 : 1.5. Disk

circular and flat on top, where it is covered with fine, thin scales, among
which appear numerous irregular plates, which form a continuous patch at the

margin. Radial shields small, irregular, and widely separated. Interlmuhial

spaces below covered by a more regular imbricated scaling, and without plates.

Genital scales hidden, except their outer ends, just outside the radial shields,

which bear a feeble arm-comb of half a dozen or less minute papillae. Tentacle-

pores large ; the outer ones are furnished with a small scale, which often is

lacking on the basal pores. Three very slender, tapering arm-spines, the

uppermost and longest one as long as one and a half or two joints. Color in

alcohol, pale yellowish gray.

Station 344, Lat. 40° 1' N., Long. 70° 58' W., 129 fathoms, 1 specimen.

Ophiomusium eburneum Lym.

Bull. 11 C. Z., I. 10, p. 322, 1809. 111. Cat. M. C. Z., VI., PL II. figs. 1, 2, 3.

It happened strangely enough that the specimen originally described by me

was only half grown and aberrant, differing from ordinary specimens Bomewhat

in t lie comparative thinness of the disk scales, but chiefly in the narrowneat

of the arm. which was only 1.3 mm., while an average individual with a aim*

ilai disk (!) nun.) would have an arm 9 mm. wide. 1 found, however, one or

two whose arms wew not much wilier than those of the typo.

This species attains a g 1 size. One with a disk of 1"» mm. had arms about

50 mm. long and 3 mm. wide. The radial shields were more elongated than in

the type, and there were three little arm-spines.
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In looking over a large series, there may be found some difference in the

form of the radial shields, in the size and thickness of the fine central scales of

the disk, in the length and number of the arm-spines, which may be two or

three, and in the width of the arm.

Constant features are the somewhat swollen and microscopically tuberculous

side arm-plates, the numerous and comparatively thin disk scales, and the

presence of only two under arm-plates furnished with tentacles.

Station 100, off Morro Light, 250-400 fathoms. Station 132, Santa Cruz,

115 fathoms. Station 147, St. Kitts, 250 fathoms. Station 159, Guade-

loupe, 196 fathoms. Station 176, Dominica, 390 fathoms. Station 177,

Dominica, 118 fathoms. Station 185, Dominica, 333 fathoms. Station 208,

Martinique, 213 fathoms. Station 215, St. Lucia, 226 fathoms. Station 218,

St. Lucia, 164 fathoms. Station 231, St. Vincent, 95 fathoms. Station

238, Grenadines, 127 fathoms. Station 240, Grenadines, 164 fathoms. Sta-

tion 241, Grenadines, 163 fathoms. Station 248, Grenada, 161 fathoms.

Station 249, Grenada, 262 fathoms. Station 258, Grenada, 159 fathoms.

Station 262, Grenada, 92 fathoms. Station 263, Grenada, 159 fathoms. Sta-

tion 269, St. Vincent, 124 fathoms. Station 274, Barbados, 209 fathoms.

Station 280, Barbados, 221 fathoms.

Ophiomusium Lymani Wtv. Thom.

Plate V. Figs. 55-57. (Young.)

The young, with a disk not larger than 5 mm., woidd be taken for a new

species. On the back is an elevated rosette of thick primary plates, each

having a central boss. Outside these lie the thick radial shields, and, in the

interbrachial spaces, two plates, the marginal one much the larger. Below, it

has, besides the genital scales, one large plate outside the mouth-shield, and

two or three very small ones on the margin. With a disk of 8 mm. it resem-

bles the adult of 0. validum, of the same size, except that the latter has larger

radial shields, fewer central scales, and, below, scarcely more than one great

plate outside the mouth-shield.

Station 331, 35° 44' 40" N., 74° 40' 20" W., 898 fathoms.

The following were adult :
—

Station 305, 41° 33' 15" N., 65° 51' 25" W., 810 fathoms. Station 307.

41° 29' 45" N., 65° 47' 10" W., 980 fathoms. Station 308. 41° 24' 45" N .

65° 35' 30" W., 1242 fathoms. Station 330, 31° 41' X., 74° 35' W., 1047

fathoms. Station 331, 35° 44' 40" N., 74° 40' 20" \V., B08 fathoms. Station

338, 38° 18' 40" N., 73° 18' 10" W., 922 fathoms. Station 339, 3>" 16' 4.V

N., 73° 10' 30" W., 1186 fathoms. Station 341, 39° 38' 20" N., 70° 56' W ,

1241 fathoms. Station 342, 39° 43' N., 70° 55' 25" W., 1002 fathoms.
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Ophiomusium validum Ljn.

Station 100, off Morro Light, 250-400 fathoms. Station 101, off Morro

Light, 175-200 fathoms. Station 117, Porto Rico, 874 fathoms. Station 131,

Santa Cruz, 580 fathoms. Station 134, Santa Cruz, 248 fathoms. Station

145, St. Kitts, 270 fathoms. Station 146, St. Kitts, 245 fathoms. Station 148,

St. Kitts, 208 fathoms. Station 149, St. Kitts, 60-180 fathoms. Station

161, Guadeloupe, 583 fathoms. Station 162, Guadeloupe, 734 fathoms. Sta-

tion 163, Guadeloupe, 769 fathoms. Station 173, Guadeloupe, 734 fathoms.

Station 174, Guadeloupe, 878 fathoms. Station 175, Dominique, 608 fath-

oms. Station 190, Dominique, 542 fathoms. Station 195, Martinique, 501

fathoms. Station 200, Martinique, 472 fathoms. Station 211, Martinique,

357 fathoms. Station 212, Martinique, 317 fathoms. Station 222, St. Lu-

cia, 422 fathoms. Station 227, St. Vincent, 573 fathoms. Station 228, St.

Vincent, 785 fathoms. Station 238, Grenadines, 127 fathoms. Station :2.">7,

Grenada, 553 fathoms. Station 259, Grenada, 159 fathoms. Station 261, Gre-

nada, 340 fathoms. Station 264, Grenada, 416 fathoms. Station 291, Barba-

dos, 200 fathoms. Bartlett, Station 4, 20° 24' 15" N., 73° 56' 50" W , 772

fathoms. Bartlett, Station 8, 17° 45' N., 77° 58' 40" W., 322 fathoms.

Bartlett, Station 18, 18° 20' 30" N., 87° 16' 40" W., 600 fathoms.

Ophiomusium testudo Ltm.

Station 100, off Morro Light, 250-400 fathoms. Station 132, Frederick-

stadt, 115 fathoms. Station 136, Frederickstadt, 508 fathoms. Station 155,

Montserrat, 88 fathoms. Station 157, Montserrat, 120 fathoms. Station 158,

Montserrat, 148 fathoms. Station 177, Dominique, 118 fathoms. Station

178, Dominique, 130 fathoms. Station 224, St. Vincent, 114 fathoms. Sta-

tion 232, St.Vincent, 88 fathoms. Station 262, Grenada, 92 fathoms. Station

272, Barbados, 76 fathoms. Station 273, Barbados, 103 fathoms. Station

276, Barbados, 94 fathoms. Station 278, Barbados, 69 fathoms. Station 290,

Barbados, 73 fathoms. Bartlett, Station 29, 21° 23' 19" N., 82° 54' 42" W.,

300 fathoms.

Ophiomusium planum Ltm.

Bartlett, Station 29, 21° 23' 19" N., 82° 54' 42" W., 800 fathoms.

Ophiomusium acuferum Lym.

Station 132, Santa Cruz, 115 fathom*. Station 113. Saba Bank, 150 fath-

oms. Station 149, St. Kitts 60-180 fathoms. Station 142, Flannegan Passage,

27 fathoms. Station L65, Montserrat, B8 fathoms. Station 166, Montserrat, 88

fathoms, station L67, Guadeloupe, 178 fathoms Station 177. Dominica,

118 fathoms. Station 196, Martinique, 1030 fathoms. Station 206, Marti-
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nique, 170 fathoms. Station 210, Martinique, 191 fathoms. Station 220, St.

Lucia, 116 fathoms. Station 224, St. Vincent, 114 fathoms. Station 231,

St. Vincent, 95 fathoms. Station 233, St. Vincent, 174 fathoms. Station

253, Grenada, 92 fathoms. Station 254, Grenada, 164 fathoms. Station

262, Grenada, 92 fathoms. Station 269, St. Vincent, 124 fathoms. Station

272, Barbados, 76 fathoms. Station 273, Barbados, 103 fathoms. Station

274, Barbados, 209 fathoms. Station 276, Barbados, 94 fathoms. Station 277,

Barbados, 106 fathoms. Station 278, Barbados, 69 fathoms. Station 281,

Barbados, 288 fathoms. Station 290, Barbados, 73 fathoms. Station 291, Bar-

bados, 200 fathoms. Station 292, Barbados, 56 fathoms. Station 293, Barba-

dos, 82 fathoms. Station 296, Barbados, 84 fathoms. Station 297, Barbados,

123 fathoms. Station 299, Barbados, 140 fathoms. Station 300, Barbados,

82 fathoms. Bartlett, Station 29, 21° 23' 19" N., 82° 54' 42" W., 300 fath-

oms. Entrance to Port Royal, Jamaica, 100 fathoms.

Ophiomusium serratum Ltm.

Station 136, Frederickstadt, 508 fathonu. Station 140, Virgen Gorda, 1097

fathoms. Station 205, Martinique, 334 fathoms. Station 211, Martinique,

357 fathoms. Station 214, Martinique, 476 fathoms. Station 230, St. Vin-

cent, 464 fathoms. Station 260, Grenada, 291 fathoms. Station 269, St.

Vincent, 124 fathoms. Station 274, Barbados, 209 fathoms. Station 280,

Barbados, 221 fathoms. Station 288, Barbados, 399 fathoms. Bartlett, Sta-

tion 8, 17° 45' N., 77° 58' 40" W., 322 fathoms. Bartlett, Station 24, 5 m.

E. of Cape Cruz, S. side of Cuba, 206 fathoms.

Ophiomastus texturatus sp. nov.

Plate IV. Figs. 49-51.

Special Marks.— Three minute arm-spines. Disk covered above by a central

rosette of eleven plates, from which radiate ten single lines of plates. Radial

shields large and oblong.

Description of an Individual.— Diameter of disk 4.7 mm. Width of arm,

near disk, 1.7 mm. A row of four or five small, block-like papilla) on each

side of a mouth-angle ; they are so closely wedged together as to form an
apparently continuous line. Teeth resembling mouth-papilla in form and size.

Mouth-shields small, as broad as long, bounded by a curve without and an

angle within ; length to breadth, .7 : .7. Side mouth-shields pointed, oval,

large, widely joined within. Under arm-plates small, occupying le<s than one

third the width of the arm, five-sided, with outer edge ouTved, laterals re-

enteringly curved, and an angle within. Side ann-i'lates very huge, meeting

above and below, and covering the greater part of the broad arm. Upper arm-

plates small, occupying little more than a third of the width of arm, trans-
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verse oval. The surface of the arm, as well as that of the disk, is microscopically

tuberculous. Disk covered above by swollen plates, of which there is a cen-

tral rosette of eleven ; one ten-sided in the midst, and surrounding it ten

hexagonal, with unequal sides, whereof the hrachial plates are the largest

;

all are continued, by single rows of small plates, to margin of disk. Below,

the interbrachial space is occupied by large, thick genital plates, and by two

others placed on the median line. Radial shields large, longer than broad,

wider without than within, where they join the central rosette ; length to

breadth, 1.2 : .9. Genital openings narrow and very short, beginning at outer

corner of radial shield. Three very small peg-like arm-spines, less than half

as long as a joint. Second pair of mouth-tentacles issuing from pores just in-

side the side mouth-shields ; first pair of arm-tentacles with three minute, lip-

like scales ; those beyond usually with only one small scale. Color in alcohol,

pale gray.

" Challenger " Expedition, Station 173, 310 fathoms, 1 specimen.

Ophiomastus secundus Ltm.

Station 136, Santa Cruz, 508 fathoms. Station 149, St. Kitts, 60-150 fath-

oms. Station 163, Guadeloupe, 769 fathoms. Station 179, Dominica, 824

fathoms. Station 180, Dominica, 982 fathoms. Station 182, Dominica, 1131

fathoms. Station 185, Dominica, 333 fathoms. Station 196, Martinique,

1030 fathoms. Station 205, Martinique, 334 fathoms. Station 211, Marti-

nique, 357 fathoms. Station 230, St. Vincent, 464 fathoms. Station 288,

Barbados, 399 fathoms. Station 325, 33° 35' 20" N., 76° W., 647 fathoms.

Station 326, 33° 42' 15" N., 76° V 50" W., 464 fathoms. Station 329, 34° 39'

40" N., 75° 14^ 40" W., 603 fathoms.

Ophiophyllum petilum ? Ltm.

Bull. M. C. Z., V. 7, p. 130, PI. VII. Figs. 179-181.

Plate IV. Fits. 52-54.

The single specimen brought up from 542 fathoms at Station 190, near

Dominica, differed from the type in having, near the base of the arm, a small,

peg-like, additional arm-spine, standing just above the peculiar flat, curved,

translucent spine, which seems like a continuation of the fit.' plates which

border the disk. Also there were not so many plates in the lower brachial

space. All the disk plates were thin and man <>r loss diaphanous, so that

their outlines were hard to make out unless tin' specimen was partly dried.

These differences may be constant and specific ; but 1 prefer to Lave them in

doubl because only one adult specimen of the typical 0. petikm was brought

bark by the "Challenger."

There is a certain resemblance in some parts of the Ophiuran fauna of the

Fijis from depths of 900 to *'.<>u fathoms to that of the Wait In.li- s at the
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same depths. From the former we now have Astroschema salix and horridum,

(?) Ophioceramis clausa, Ophiactis cuspidata, 0. flexuosa, 0. nama, Amphiura

canescens, A. argentea, A. bellis, Ophiomitra plicata, Ophiacantha cornuta, 0. ve-

pratica, Ophiophyllum pctilum, Ophiochiton lentus, Ophiomusium scalar-e, Ophi-

oconis pulverulenta, Ophiopyrgus Wyville-Thomsoni, Ophiopyren brevispinus,

Ophiozona insularia, and Ophiomyxa australis. Of these Ophiophyllum petilum,

Ophiacantha vepratica, and Ophioconis pulverulenta correspond very closely

with the Ophiophyllum above mentioned, with Ophiacantha Bairdi, and with

Ophioconis miliaria. In both faunae is found exclusively the peculiar genus

Ophiopyren, and Ophiozona exists in both. Ophiomusium scalare and Ophio-

mitra plicata stand pretty near Ophiomusium testudo and Ophiomitra chelys.

The genus Astroschema, so richly represented in the West Indies, has two

species in this list of twenty. As a contrast comes the extraordinary form

Ophiopyrgus, known thus far only from the neighborhood of the Fijis. It

remains for future dredgings to show whether these resemblances result proba-

bly from community of origin, or simply indicate the presence of a nearly

identical fauna over vast tracts of deep-sea bottom.

Ophiopyren longispinus Ltm.

Station 130, Santa Cruz, 451 fathoms. Station 136, Santa Cruz, 508 fath-

oms. Station 137, Santa Cruz, 625 fathoms. Station 149, St. Kitts, 60-150

fathoms. Station 156, Montserrat, 88 fathoms. Station 185, Dominica, 333

fathoms. Station 188, Dominica, 372 fathoms. Station 190, Dominica,

542 fathoms. Station 204, Martinique, 476 fathoms. Station 205, Marti-

nique, 334 fathoms. Station 211, Martinique, 357 fathoms. Station 212,

Martinique, 317 fathoms. Station 221, St. Lucia, 423 fathoms. Station

222, St. Lucia, 422 fathoms. Station 230, St. Vincent, 464 fathoms. Station

246, Grenada, 154 fathoms. Station 260, Grenada, 291 fathoms. Bartlett,

Station 18, 18° 20' 30" N., 87° 16' 40" W., 600 fathoms.

Ophioconis miliaria Ltm.

Station 187, Dominica, 411 fathoms. Station 222, St. Lucia, 422 fathoms.

Station 241, Grenadines, 163 fathoms. Station 260, Grenada, 291 fathoms.

Ophiochoeta mixta Ltm.

Station 170, Guadeloupe, 309 fathoms. Station 249, Grenada, 262 fathoms.

Station 265, Grenada, 576 fathoms.

Ophiopholis aculeata Gray.

Station 309, 40° 11' 40" N., 68° 22' W., 304 fathom*. Station 810, 39

16" N., 70° 18' 30" W., 260 fathoms. Station 335, 38 IS W X.. 73° 33' 40"

W., 89 fathoms.
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Ophiactis Mtilleri (var. quinqueradia) Ltk.

Station 142, Flannegan Passage, 27 fathoms. Station 152, St. Kitts, 122

fathoms. Station 210, Martinique, 121 fathoms. Station 239, Grenadines,

338 fathoms. Station 272, Barbados, 76 fathoms. Station 278, Barbados, 69

fathoms.

Amphiura incisa sp. nov.

Plate V. Figs. 58-60.

Special Marte. — Two scale-like papillae on each side of mouth-angle, and

a pair at its apex. Two large tentacle-scales. Upper disk-scales thick and

irregular and separated by depressions.

Description of an Individual. — Diameter of disk 7.5 mm. "Width of arm

close to disk 1.7 mm. Two wide, scale-like papillae at base of mouth-angle on

either side, and a pair of thicker ones at its apex. Four stout squarish teeth

;

the lowest one smallest and more rounded than those above. Mouth-shields

small, rounded, and with a peak inward ; length to breadth, .7 : .7. Side

mouth-shields long and large ; broader without than within, where they meet.

First under arm-plate small and rounded ; often partly covered by the outer

mouth-papillae. The plates beyond are of a regular narrow shield-shape, hav-

ing a straight outer side where they are widest; re-enteringly curved laterals,

and an angle within. Side arm-plates fiat, with a low spine-ridge, barely meet-

ing above, and scarcely separated below. Upper arm-plates separated ; narrow

transverse oval, more than twice as broad as long. Disk rather thick, with

an undulating border ; covered above by thick, irregular, somewhat angular

scales, which are separated by sunken lines, and have the look of a loose

mosaic. Below, the scales are smaller and much more rounded and regular,

but are strongly separated. Badial shields small, pear-seed shape, and sepa-

rated by a narrow wedge of three scales; length to breadth, 1.5 : 1. Three

stout, blunt, rounded arm-spines, about as long as a joint ; the middle one is

stoutest and has a microscopically rough surface. Two wide, large tentacle-

scales, standing one on the side and one on the under arm-plate. Color in

alcohol, pale brown.

Station 161, near Guadeloupe, 583 fathoms, 2 specimens.

This species is nearest A. Riisei, from which it is strongly distinguished by

separated upper arm-plates and radial shields, and much coarser arm-spines

and disk-scales.

Amphiura nereis sp. nov.

Plate V. Fig*. 61-63.

Special Marks. — Five papillae on each side of a mouth-angle. Throe ann-

spines. Radial shields small, narrow and separated. A row of minute papilla;

along genital scale.
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Description of an Individual. — Diameter of disk 4.5 mm. Width of arm

without spines 1 mm. Four small scale-like mouth-papillae on each side of

an angle, and a pair at the apex. The papilla next the outermost one is com-

monly the largest. Mouth-shields about as br,oad as long, rounded, with a

slight peak within ; length to breadth, .6 : .6. Side mouth-shields small, and

extremely" narrow within, where they barely meet. Their outer ends are

club-shaped. First under arm-plate minute and three-cornered ; those be-

yond are of a squarish shield-shape, with outer side straight, laterals a little

re-enteringly curved, and an obtuse or truncated angle within. Side arm-

plates moderately stout, and nearly meeting above and below. Upper arm-

plates transverse oval, and about twice as broad as long. Disk rather thick,

and covered above and below with small, crowded, overlapping, somewhat

irregular scales, of which there are seven or eight in the length of 1 mm. In

centre of upper surface are the small, round, widely separated primary plates.

Along edge of genital scale is a row of fine papillae. Eadial shields small, nar-

row, and separated by bunches of scales ; their length is about .8 mm. Three

rather stout, rounded, tapering arm-spines, about as long as a joint ; the middle

one being somewhat the longest. One oval tentacle-scale on the side arm-

plate, and a smaller and narrower one on the under plate. Color in alcohol,

pale gray.

Station 158, Montserrat, 148 fathoms, 1 specimen.

This species is perhaps nearest to A. tumida, from which it differs in having

much larger mouth-papillee, and a row of papilla? along the genital scale.

Amphiura duplicata Ltm.

Station 132, Santa Cruz, 115 fathoms. Station 134, Santa Cruz, 248 fath-

oms. Station 136, Santa Cruz, 508 fathoms. Station 145, St. Kitts. 270

fathoms. Station 147, St. Kitts, 250 fathoms. Station 148, St. Kitts, 208 fath-

oms. Station 151, Nevis, 356 fathoms. Station 154, Montserrat, 298 iathoms.

Station 155, Montserrat, 88 fathoms. Station 161, Guadeloupe, 583 fathoms.

Station 167, Guadeloupe, 175 fathoms. Station 173, Guadeloupe, 734 fath-

oms. Station 176, Dominica, 390 fathoms. Station 185, Dominica, 333 fath-

oms. Station 204, Martinique, 476 fathoms. Station 206, Martinique, 170

fathoms. Station 210, Martinique, 1!)1 fathoms. Station 216, St. Lucia,

154 fathoms. Station 218, St. Lucia, 164 fathoms. Station 220, St. Lucia,

116 fathoms. Station 221, St. Lucia, 423 fathoms. Station 227. St. Vin-

cent, 573 fathoms. Station 238, Grenadines, 127 fathoms. Station

Grenadines, 338 fathoms. Station 241, Grenadines, 163 fathoms. Station

260, Grenada, 291 fathoms. Station 261, Grenada, 340 fathoms. Station 264,

Grenada, 416 fathoms. Station 272, Barbados, 7ti fathoms. Station 27:'..

Barbados, 103 fathoms. Station 274, Barbados, 209 fathoms. Station 27."..

Barbados, 218 lath. mis. Station 276, Barbados, 94 fathoms. Station 290, Bar-

bados, 73 fathoms.
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Amphiura Otteri Ljn.

Station 115, 17° 55' N., 76° 41' 20" W., 228 fathoms. Station 167, Guade-

loupe, 175 fathoms. Station 265, Grenada, 576 fathoms. Station 306, 41°

32' 50" N., 65° 55' W., 524 fathoms. Station 310, 39° 59' 16" N., 70° 18' 30"

W., 260 fathoms. Station 336, 38° 21' 50" N., 73° 32' W., 197 "fathoms.

Amphiura tumida Ltm.

Station 184, J)ominica, 94 fathoms.

Amphiura tenuispina Ljn.

Station 215, St. Lucia, 226 fathoms. Station 223, St. Vincent, 146 fath-

oms. Station 246, Grenada, 154 fathoms.

Amphiura lunaris Ltm.

Station 226, St. Vincent, 424 fathoms.

Amphiura grandisquama Ltm.

Station 316, 32° 7' N., 78° 37' 30" W., 229 fathoms. Station 319, 32° 25'

N., 77° 42' 30" W., 262 fathoms.

Amphiura fiexuosa 1 Ljn.

Station 319, 32° 25' N., 77° 42' 30" W., 262 fathoms.

Amphiura cuneata Ltm.

Station 256, Grenada, 370 fathoms. Station 259, Grenada, 159 fathoms.

Amphiura Stimpsoni Ltk.

Station 278, Barbados, 69 fathoms.

NOTES ON AMPHIURA.

Amphiura sp. nov. ?

Near A. semiermis, hut has disk-scales much larger and fewer, and two large

tentacle-scales. There are five short, tapering equal arm-spines. The lower

inti ilirachial space is naked, except a few scales near the mouth-shields.

Station 244, near Grenada, 792 fathoms, 1 specimen.

Amphiura sp. nov.?

Near A. divaricata, from which it differs in baring radial slj i»l«l- scarcely

separated, in coarser lower disk-scales, in having a larger tentacle-scale on the
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under arm-plate, and in having five (not six) arm-spines, of which the lower

are larger, and have a rudimentary cross-piece at the tip.

Station 211, Martinique, 357 fathoms, 1 specimen.

Amphiura sp. nov. ?

Plate V. Figs. 64-66.

Similar to preceding (Station 211), but with much smaller tentacle-scales;

sharp mouth-papilla?. "

Station 220, St Lucia, 116' fathoms, 1 specimen.

These last three species may be new ; but as the Amphiurse are so numer-

ous and run so close, I prefer to await a larger series of specimens.

Amphiura Verrilli ? (young,) Lth.

Differs from the type in having smaller radial shields and the primary disk-

plates not conspicuous.

Station 226, St. Vincent, 424 fathoms, 1 specimen.

Amphiura tomentosa? (young,) Ltm.

Differs from the original in having the radial shields touching and side arm-

plates meeting above. These may be characters of the young.

Station 230, St. Vincent, 464 fathoms, 1 specimen.

Amphiura angularis Lym.

It seems to differ from the type only in having radial shields a little closer

and the disk-scaling less marked. Both A. angularis and A. tomentosa are

from the Kerguelen Islands.

Station 204, Martinique, 476 fathoms, 1 specimen. Station 283, Barbados,

399 fathoms, 1 specimen.

Ophiocnida olivacea Ltm.

Station 344, 40° 1' N., 70° 58' W., 129 fathoms.

Ophionema intricata Ltk.

(Young.) Station 128, Santa Cruz, 180 fathoms.

Ophionereis reticulata Ltk.

Station 142, Flannegan Passage, -27 fathoms. Station 166, Montana
fathoms. Station 276, Barbados, 94 fathoms. Station 27^. Baited

fathoms. Bartlett, Pedro Rank, 4 fathoms.
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Ophiopsila fulva Ltm.

Station 155, Montserrat, 88 fathoms. Station 278, Barbados, 69 fathoms.

Ophiopsila Riisei Ltk.

Station 285, Barbados, 13-40 fathoms. Station 287, Barbados, 7J-50
fathoms.

Ophioplax Ljungmani Ltm.

Station 101, Mono Light, 175-250 fathoms. Station 132, Santa Craz, 115

fathoms. Station 155, Montserrat, 88 fathoms Station 156, Montserrat,

88 fathoms. Station 177, Dominique, 118 fathoms. Station 220, St. Lucia,

116 fathoms. Station 232, St. Vincent, 88 fathoms. Station 273, Barba-

dos, 103 fathoms. Station 277, Barbados, 106 fathoms. Station 297, Bar-

bados, 123 fathoms. Bartlett, Station 10, 18° 13' 20" N., 78° 36' 40" W.,

103 fathoms.

Ophiostigma isacanthum Ltm.

Station 132, Santa Cruz, 115 fathoms. Station 152, St. Kitts, 122 fathoms.

Ophiochytra tenuis sp. nov.

Plate III. Figs. 16-18.

Special Marks. — Two very large scale-like papilla? at outer end of mouth-

angle, and two small ones, within and higher in the slit. A few grains in

neighborhood of mouth-shield.

Description of an Individual. — Diameter of disk 5 mm. Width of arm

near disk 1 mm. At outer end of mouth-angle on either side are two large,

flat, rounded scale-like papillae, while within and higher on the mouth-frame

may be seen two which are minute. At base of mouth-frames, in the centre,

is a group of half a dozen grains, covering inner ends of the side mouth-shields,

which are long, narrow and bent; wider without than within where they fully

join and extend as a sharp angle under the mouth-frames to a level with the

second great mouth-papilla. Mouth-shields small, about as long as broad,

with a well-marked angle inward ; length to breadth, .5 : .6. First under

arm-plate smaller than those beyond, and making a furrow at outer corner of

month-slit. The plates just beyond are axe-shaped with a curve without, an

angle within, and deep re-entering curves where the tentacles protrude. Bide

arm-plates meeting above and nearly bo below ; beyond the disk they are a

little Bwollen so at to give, a slightly wavy outline to the arm. Upper arm-

plates fan-shaped, with an angle inward. Disk evenly covered with thin
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imbricated scales, -whereof the lower ones are nearly as large as the mouth-

shields, near which are a few grains. Radial shields small and not touching
;

nearly twice as wide as long, and separated from upper surface of arm by a

cluster of scales. Genital openings extending from mouth-shield to margin

of disk. Two stout, cylindrical, blunt arm-spines, about two thirds as long as

a joint. One large circular tentacle-scale. Color in alcohol, pale gray.

Station 239; Grenadines, 383 fathoms, 6 specimens. Station 260, Grenada,

291 fathoms, 5 specimens.

The only other species of this genus, 0. epigrus, comes from Low Archipelago,

southeast of the Sandwich Islands, at a depth of over 2500 fathoms.

Ophiocoma pumilla Ltk.

Bartlett, Pedro Bank, 4 fathoms.

Ophiochiton ternispinus sp. nov.

Plate V. Figs. 67-69.

Special Marks. — One tentacle-scale. Three slender, rather long arm-spines.

Description of an Individual. — Diameter of disk 12 mm. Length of arm

60 mm. Width of arm near disk 2 mm. Twelve mouth-papillae to each

angle, whereof the four inner ones, on either side, are short, pointed and spaced,

while the two outer ones are flattened and crowded. Teetli stout, flat, and

shaped like a blunt spear-head. Mouth-shields regular pointed heart-shaped,

with a small rounded lobe without. Length to breadth, 2 : 1.3. Side mouth-

shields very narrow within, where they barely meet ; but spreading widely

without, where they bound a part of the inner end of the genital opening.

First under arm-plate rounded and small, not larger than the neighboring

mouth-papilla. The plates beyond are much narrower than the arm ; they

are about as broad as long, much wider without than within, with an outer

curve, re-entering curves on the sides, and a truncated angle within. They

are somewhat swollen, but have no ridge. Side arm-plates even, slightly Bar-

ing, nearly meeting above and below. Upper arm-plates narrower than the

arm, much longer than wide, bounded on all sides by gentle carres. Disk

covered with thin, irregular, overlapping scales, and haying in the centre a

group of much larger rounded primary plates, 1 mm. in diameter. Below,

the scaling is similar but finer. Radial shields narrow oblong, or egg-shape,

small, separated by a narrow wedge of fine scales ; length to breadth, 2 : 1.

Genital openings large and long, extending from month-shield to margin of

disk. Three smooth, slender, tapering arm-spines, whereof the appermost

may be as long as two joints. Lengths, to that of an under arm-plate,

2.5, 1.2, 1.2 : 1. One oval tentacle-scale of moderate size. Color in alcohol,

nearly white.

"Porcupine" Expedition, 1869, Station 42, southwest of Ireland. B6S fath-

oms, water 4°.3 Cent., 1 specimen.
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The genus is new to North European waters. The species differs from
Ophiochiton lentus, which comes from 600 fathoms, southeast of the Fijis, in

having three long slender arm-spines and only one tentacle-scale.

Ophiacantha Bairdi sp. nov.

Plate V. Figs. 70-73.

Special Maries. — Disk closely and uniformly beset with elongated pointed

granules, among which appear a few short scattered spines. Seven or eight

slender, smooth, sharp arm-spines. Eleven mouth-papillae to each angle.

Description of an Individual (Station 340). — Diameter of disk 9.5 mm.
Length of arm about 45 mm. Width of arm close to disk 2 mm. Eleven

papillae to each mouth-angle, whereof the outer one on each side is broad and
flat, with a rounded cutting edge, and the rest are much narrower and tooth-

like, including the odd one at the apex. Five broad flat teeth with a curved

cutting edge ; the uppermost one narrower than the others. Mouth-shields

small, of a broad oval, or transverse heart-shape ; length to breadth, .8 : 1.2.

Side mouth-shields rather large, growing suddenly wider at the outer end,

meeting within. Under arm-plates pentagonal, with an obtuse angle within,

lateral sides a little re-enteringly curved, and outer side widely curved. Upper
arm-plates diamond-shape with the angles much rounded. Side arm-plates

rather stout, nearly meeting above and below near base of arm. Near tip of

arm the side plates meet broadly above and below, and have only a feeble

spine-crest. The upper arm-plates are there three-sided with an angle inward.

Disk slightly puffed ; closely and uniformly beset with elongated, pointed

grains, among which stand a few scattered short spines. No scaling or radial

shields visible. Seven or eight long, slender, pointed, not rough arm-spines.

The uppermost one is usually short ; then the next three are as long as two

or two and a half joints ; the four lowest not much longer than one joint.

One large, pointed, longer than broad tentacle-scale. Color in alcohol, nearly

white.

Station 308, 41° 24' 45" N, 65° 35' 30" W., 1242 fathoms. Station 340,

39° 25' 30" N, 70° 58' 40" W., 1394 fathoms.

The species is quite near 0. vepratica, from which it is distinguished by

having eleven instead of seven mouth-papilla to each angle, and by the elon-

gated, pointed grains of the disk.

Ophiacantha Bartletti sp. nov.

Plate V. Figs. 73-75.

Special Marks. — Structure delicate, with narrow anus and four smooth,

Blander arm-spines. A few scattered spines on disk, whose scaling above is

scarcely distinguishable. No tentacle-scales.

Description of an Individual. — Diameter of disk 12 nun. Length of arm

about 75 nun. Width of arm -1 mm. Five spine-like, spared month-papilla
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on each side, of which four stand on the mouth-frames, and one on the side

mouth-shield : there is in addition a pair which stand at the apex, on the jaw-

plate. Five rather thin teeth, shaped like a blunt spear-head. Mouth-shields

about as broad as long, of a much-rounded diamond-shape, with a sharp angle

within; length to breadth, 1.6 : 1.6. Side mouth-shields very narrow within,

where they meet, but spreading at their outer end, so as to partly embrace the

mouth-shield. Under arm-plates somewhat longer than broad, of an irregular

hexagonal form, with a slight notch without; they are small, and occupy not

more than a third of the width of the arm. Side arm-plates meeting above

and below, clinging close to arm and with a feeble spine-crest. Upper arm-

plates about twice as broad as long, of a transverse diamond-shape, with outer

angle rounded. Disk sparsely set with short spines, and covered by a skin

which hides the thin scales, except here and there. Of radial shields only the

outer, rounded ends may be seen, just over the arms. Genital openings Large

and extending from mouth-shield nearly to margin of disk. Four slender,

smooth, tapering, translucent arm-spines, decreasing in length from above

downward, the uppermost one being as long as two joints, while the lowest

does not exceed one. ]$o tentacle-scales. Color in alcohol, disk pale gray,

arms white.

Station 260, 291 fathoms, 1 specimen.

In wanting tentacle-scales this species is especially distinguished. It stands

as near to 0. abnormis as to any other, but differs in having only four arm-

spines and in the arrangement of the mouth-papillae.

Ophiacantha cervicornis sp. nov.

Plate V. Figs. 76-78.

Special Marks. — Mouth-angles elongated and carrying at their base long

spiniform papillae and small peg-like ones at their apex. Arm-spines wide at

their base and toothed on the edges. Disk densely beset with short smooth

spines.

Description of an Individual (Station 227). — Diameter of disk 10 mm.
Width of arm near disk 2.3 mm. Mouth-angle much elongated and bearing

on either side, at its base, four long, pointed Bpiniform papilla), inside which
there are, on either side, five short, pointed tooth-like papilla), and a pail at

the apex. Mouth-shields of a transverse oval shape, with a small peak in-

ward
; length to breadth, 1 : 1.8. Side mouth-shields of moderate width,

meeting within, where they form an acute angle. First under arm-plate much
wider than long, with lateral corners rounded and a peak within. The plates

beyond have a wide axe-shape, in which the body is narrow with an obtOBe

angle inward ; the lateral Bides are deep re-entering curves, and the sotting

edge is represented by the broad, curved outer margin. Side arm-platee meet-

ing below and nearly so above, and having a rather feeble apino-orest The
first two upper arm-plates bear a few small tooth-like spines, and are as broad

VOL. X.— NO. 6. 17
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as long, and bounded without by a gentle curve and within by a deep pointed

one. Farther out the plates are more elongated and angular, and soon be-

come long diamond-shape. Disk densely beset with short, rounded, pointed

spines, which obscure the underlying scales and radial shields. Five flattened,

tapering, pointed arm-spines, the two uppermost about as long as one and a

half arm-joints, the three lowest somewhat shorter. They are lightly swollen

at their base and bear a few minute thorns on their edges. Tentacle-pores

large, and furnished with two long, slender spiniform scales, whereof one

stands on the side arm-plate, the other on the under one. Color in alcohol,

straw.

Station 148, St. Kitts, 208 fathoms. Station 227, St. Vincent, 573 fath-

oms.

The elongated mouth-angle bearing numerous papillae places this species

near 0. stimulea and 0. hirsuta, but it differs much from both those species,

especially in the under arm-plates and tentacle-scales.

Ophiacantha lineolata sp. nov.

Plate VI. Figs. 79-81.

Special Marks. — A group of tooth-papillae just under the teeth. Upper

surface of disk wholly and thickly set with coarse grains and a few short spines.

Eight or nine long, translucent, nearly smooth arm-spines.

Description of an Individual.— Diameter of disk 18 mm. Length of arm

about 135 mm. Width of arm, without spines, 6 mm. At base of mouth-

angle, on either side, are three or four rather long papillae, whereof the two

outer ones are wider and more flat ; the point of the angle is beset by a cluster

of a dozen spine-like papillae which run upward to join the teeth. These last

are seven or eight in number, rather narrow, crowded and with a curved cut-

ting edge. Mouth-shields heart-shaped with an angle inward ; length to

breadth, 2 : 2. Side mouth-shields small, tapering to a point inward, where

they meet. Under arm-plates squarish, wider than long, with lateral rides

re-enteringly curved and a feeble angle within. Side arm-plates meeting he-

low, but not above, and forming a stout, not very prominent spine-crest. Upper

arm-plates narrow, four-sided, wider without than within ; length to breadth,

1.3 : 1.3. Disk somewhat swollen in interhrachial spaces, thickly set with

coarse grains, among which appear a few small spines ; no radial shields

visible, their position being granulated like the rest. Genital openings huge

and extending ftom mouth-shield to margin of disk. Eighl Ot nine long

translucent, nearly smooth arm-spines, decreasing in length from above down-

ward ; their cross-section is oval, and it is only on their edges that they have

microscopic prickles; length of sppennosl spine 11 mm.; of lowest. -1 mm.
One large, oval, pointed tentaole-soale on each pore, except the first, which has

two. Color in alcohol, pale hrown, with white spines and B white line along

upper ride of arm.
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This large and beautiful species has some relation to Ophiocamax in the

cluster of tooth-papillae at the end of the mouth-angle.

Station 148, St. Kitts, 208 fathoms, 1 specimen.

Ophiacantha laevipellis sp. nov.

Plate VI. Figs. 82-84.

Special Marks. — Disk naked, or with a few scattered grains. Side arm-

plates meeting above and below. Seven or eight slightly thorny slender arm-

spines.

Description of an Individual. — Diameter of disk 4.5 mm. Length of arm

about 18 mm. Width of arm, without spines, 1.5 mm. Mouth-angles long

and wide, and bearing on each side three spine-like, widely spaced papillae,

while the apex is occupied by the lowest tooth, which, like the four above it,

is of a blunt spear-head shape. The first under arm-plate also carries on its

inner edge two scale-like papilla?. Mouth-shields small, of a tranverse dia-

mond-form with rounded corners; length to breadth, .7 : .5. Side mouth-shields

wide and large, of almost a crescent shape, meeting broadly within. First

under arm-plate rounded hexagonal and nearly as large as a mouth-shield;

those beyond are widely separated by the side arm-plates, and are more than

twice as wide as long, with a curve without and a small peak within. Side

arm-plates meeting widely above and below, and forming a strong spine-ridge,

which, farther out, becomes so exaggerated as to give the arm a knotted look.

Upper arm-plates, beyond the first, of a blunt wedge form, with the point in-

ward. Disk covered with small imbricated scales which are quite naked (in

some specimens there are scattered grains). Radial shields pear-seed shaped
;

length to breadth, .5 : .4. Genital openings large, and extending from the

mouth-shield to nearly the margin of disk. Seven or eight glassy, flattened.

slightly thorny arm-spines, of which the uppermost is two or two and a half

times as long as a joint ; from this they grow shorter to the lowest spine,

which is no longer than one joint. The uppermost spines on top of arm

stand close to each other, on either side of the median line. One small,

pointed tentacle-scale. Color in alcohol, pale brown.

Station 232, St. Vincent, 88 fathoms, 12-(- specimens.

The figure of the upper surface is drawn from specimens of two varieties,

a smooth and a granulated. The former is the more common. This species

has some resemblance to O. serrata, but has narrower side mouth-shields and

much less thorny arm-spines.

Ophiacantha scolopendrica sp. nov.

Plate VI. Figs. 85-87.

Special Marks. — Seven smooth arm-spines, of which the three Lowed arc

much the smallest. Disk with a few scattered smooth grains, and small

rounded radial shields.
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Description of an Individual. — Diameter of disk 12 mm. Width of arm

3 mm. Six spaced and rather long mouth-papillae to each angle. Five thick

teeth, of a short oval shape. Month-shields very short and wide, rudely

transverse oval in form ; length to breadth, 1 : 2.5. Side mouth-shields much
longer than wide, of nearly equal width except at their outer ends where they

taper ; they fully meet within. First under arm-plate of a transverse diamond-

shape with rounded angles ; the next two are squarish, with a curved outer

side ; those beyond are nearly semicircular, with a slight peak within ; all

are narrow, occupying not more than one third the width of the arm. Side

arm-plates stout and forming a well-marked spine-ridge ; they meet below and

separate all except the first two upper arm-plates ; they, however, do not meet,

and there is a pit between their upper ends ; also they are so short as to leave

a band on sides of arm quite uncovered. Upper arm-plates transverse oval

with somewhat pointed corners ; they are nearly twice as broad as long and

cover only about half the width of the arm. Disk-scales very indistinct, ex-

cept near radial shields, which are separated, small, short and rounded ; length

to breadth, 1.3 : 2. Upper surface of disk sparsely set with smooth grains.

Lower interbrachial space smooth and apparently with few or no scales. Gen-

ital openings large and extending from the mouth-shield to margin of disk.

Seven arm-spines, of which the three lowest are very small, microscopically

rough, and not longer than half a joint ; while the three uppermost are often

as long as one and a half or two joints, stout, nearly cylindrical, and tapering

to a blunt point. On some of the basal pores there is a minute tentacle-scale

attached at the juncture of under and side arm-plates. Color in alcohol, pale-

brown.

"Challenger" Expedition, Station 235, 3-1° 7' X., 138° E., 565 fathoms.

Water 3°.3 Cent. Mud. One specimen.

The species is nearest 0. tuberculosa ; but has seven instead of three arm-

spines.

Ophiacantha anomala ? G. 0. Sars.

Station 306, 41° 32' 50" X., 65° 55' "W., 524 fathoms.

Ophiacantha bidentata Ljn.

Station 307, 41° 29' 45" N., 65° 47' 10" W.. 980 fathoms. Station 308,

41° 24' 45" X., 65° 35' 30" W., 1242 fathoms. Station 324, 33° 27' 20" X.,

75° 53' 30" W., 1386 fathoms. Station 338, 38 L8' 10" N.. 73° 18* 10" W.,

922 fathoms. Station 339, 38° 16' 46" N., 73° 10 30" \\\, 1186 fathoms.

Station 340, 39° 25' 30" X., 70° 68' 40" W., 13'.) I fathoms. Station 341,

39° 38' 20" X., 70° 56' W., 1241 fathoms. Station 342, 39° 43' X., 70° 55' 26"

W., 1002 fathoms.

Ophiacantha abyssicola G. O. Sxns.

Station 309, 40° 11' 40" X., 68° 22' W ., 304 fathoms.
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Ophiacantha millespina Vll.

Station 303, 41° 34' 30" N., 65° 54' 30" W., 306 fathoms. Station 306,

41° 32' 50" N., 65° 55' W., 524 fathoms.

Ophiacantha hirsuta Ltm.

Station 155, Montserrat, 88 fathoms. Station 156, Montserrat, 88 fathoms.

Station 212, Martinique, 317 fathoms. Station 215, St. Lucia, 226 fathoms.

Station 223, St. Vincent, 146 fathoms. Station 232, St. Vincent, 88 fath-

oms. Station 268, Grenada, 955 fathoms. Station 269, St. Vincent, 124

fathoms. Station 273, Barbados, 103 fathoms. Station 293, Barbados, 82

fathoms. Station 300, Barbados, 82 fathoms. Entrance to Port Royal Har-

bor, Jamaica, 100 fathoms ; sp. ?

Ophiacantha sertata Ltm.

Station 148, St. Kitts, 208 fathoms. Station 164, Guadeloupe, 150 fathoms.

Station 187, Dominica, 411 fathoms. StatiDn 208, Martinique, 213 fathoms.

Station 240, Grenadines, 164 fathoms. Station 241, Grenadines, 163 fath-

oms. Station 249, Grenada, 262 fathoms. Station 274, Barbados, 209 fath-

oms. Station 280, Barbados, 221 fathoms. Station 291, Barbados, 200 fathoms.

Station 297, Barbados, 123 fathoms.

Ophiacantha vepratica Ltm.

Station 151, Nevis, 356 fathoms. Station 204, Martinique, 476 fathoms.

Station 205, Martinique, 334 fathoms. Station 226, St. Vincent, 424 fath-

oms. Station 260, Grenada, 291 fathoms. Station 264, Grenada, 416 fathoms.

Station 288, Barbados, 399 fathoms.

NOTES ON OPHIACANTHA.

Ophiacantha scutata Ltm.

The numerous individuals brought back by the second " Blake" expedition

show some variations from the original figure (Bull. M. ('. Z.. V. 9, PI. I.

Figs. 1-3). Usually the radial shields are not naked, but beset, like the test

of the disk, with minute stumps. There often is an extra mouth-papilla on

each side ; and higher up in the mouth-slit there may be a pair of scales be-

longing to the second mouth-tentacles. This last feature exists also in O.

cosmica, a kindred species, but readily distinguished by the wide separation of

the lower arm-plates. 0. scutata has commonly only one tentacle-scale on the

first pore, as on those beyond.

Station 134, Santa Cruz, 248 fathoms. Station 147, St. Kitts, 800 fathoms.
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Station 148, St. Kitts, 208 fathoms. Station 183, Dominica,
t
250 fathoms.

Station 238, Grenadines, 127 fathoms. Station 239, Grenadines, 338 fath-

oms. Station 269, St. Vincent, 124 fathoms. Station 281, Barbados, 288

fathoms. Station 291, Barbados, 200 fathoms.

Ophiacantha echinulata Ltm.

Sometimes the radial shields cannot be seen, as in the figure (Bull. M. C. Z.,

V. 9, PI. I. Figs. 7-9), but are quite hidden by the short disk-spines.

Station 153, Montserrat, 303 fathoms. Station 174, Guadeloupe, 878 fath-

oms. Station 185, Domiuica, 333 fathoms. Station 205, Martinique, 334

fathoms. Station 227, St. Vincent, 573 fathoms. Station 260, Grenada, 291

fathoms.

Ophiacantha pentacrinus Ltk.

A large specimen with a disk of 6 mm. had still only six arm-spines, and

in general answered to the description (0. meridionalis, Bull. M. C. Z., I. 10,

p. 324), except that there were sometimes four, instead of three, inouth-papilhu

on a side, and the disk-crotchets were somewhat stouter.

Station 136, Santa Cruz, 508 fathoms. Station 137, Santa Cruz, 625 fath-

oms. Station 155, Montserrat, 88 fathoms. Station 167, Guadeloupe, 175

fathoms. Station 176, Dominica, 390 fathoms Station 185, Dominica, 333

fathoms. Station 188, Dominica, 372 fathoms. Station 195, Martinique,

502 1 fathoms. Station 204, Martinique, 476 fathoms. Station 205, Marti-

nique, 334 fathoms. Station 206, Martinique, 170 fathoms. Station 211,

Martinique, 357 fathoms. Station 212, Martinique, 317 fathoms. Station

221, St. Lucia, 423 fathoms. Station 222, St. Lucia, 422 fathoms. Station

226, St. Vincent, 424 fathoms. Station 227, St. Vincent, 573 fathoms. Sta-

tion 230, St. Vincent, 464 fathoms. Station 260, Grenada, 291 fathoms.

Station 280, Barbados, 221 fathoms. Station 288, Barbados, 399 fathoms.

Station 291, Barbados, 200 fathoms. Station 299, Barbados, 140 fathoms. Sta-

tion 320, 32° 33' 15" N., 77° 30' 10" W., 257 fathoms.

0. cosmica is near this species, but has seldom less than eight arm-spines,

while the disk-crotchets are coarser with a crown of more numerous thorns,

and the side arm-plates are less prominent.

Ophiacantha stellata Ltm.

This species differs from the two last-named in having shorter and more

thorny arm-spines (indeed, the upper arm-spines, beyond the basal joints, are

often scarcely longer than the lower); in larger Upper arm plate.-, ami more

strongly knotted arms ; and in coarser and more thorny stamps on the disk.

Station l")">, Montserrat, 88 Fathoms. Station 177, Dominica, lis fathoms.

Station 233, St. Vincent, 171 fathoms. Station 21!), Grenada, 262 fathoms.

Station 253, Grenada, 92 fathoms. Station 2fi2, Grenada, !)2 fathoms. Station
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269, St. Vincent, 124 fathoms. Station 272, Barbados, 76 fathoms. Station

273, Barbados, 103 fathoms. Station 290, Barbados, 73 fathoms. Station 292,

Barbados, 56 fathoms. Station 293, Barbados, 82 fathoms.

Ophiacantha aspera Ltm.

Station 100, off Morro Light, 250-400 fathoms. Station 156, Montserrat, 88

fathoms. Station 158, Montserrat, 148 fathoms. Station 166, Guadeloupe,

150 fathoms. Station 171, Guadeloupe, 183 fathoms. Station 219, St. Lucia,

151 fathoms. Station 240, Grenadines, 164 fathoms. Station 241, Grena-

dines, 163 fathoms. Station 249, Grenada, 262 fathoms. Station 269, St.

Vincent, 124 fathoms. Station 283, Barbados, 237 fathoms. Station 290,

Barbados, 73 fathoms.

Ophiacantha Troscheli Ltm.

Station 269, St. Vincent, 124 fathoms. Station 290, Barbados, 73 fathoms.

Ophiolebes claviger? Ltm.

Station 306, 41° 32' 50" N., 65° 55' W., 524 fathoms.

Ophiomitra incisa sp. nov.

Plate VI. Figs. 89, 90.

Special Marks.— Upper interbrachial spaces indented and covered by a
double row of large plates. Radial shields large, scarcely depressed, and nearly

or quite joined for their whole length. Two or more tentacle-scales on the

first pore. Five slightly thorny arm-spines.

Description of an Individual (Station 131).— Diameter of disk 10 mm.
Length of arm about 80 mm. Width of arm 3.5 mm. Four or five papilla;

on each side of a mouth-angle
; the three inner ones being stout spiniform,

while the outermost, which is wedged between the side mouth-shield and first

under arm-plate, is thick, flattened and more or less copied upward. Ifouth-
shields of a transverse diamond-shape, with corners so rounded as often to
approach an oval; length to breadth, 1.8 : 1.2. Thov are thick and horizon-
tal, so that their border stands out quite sharply from the nearly vertical
scaling of the interbrachial space. Side mouth-ahielda wide and short, not
extending beyond the lateral corners of the mouth-shields, widest within,
where they fully join. First under arm-plate small, of a diamond-shape with
a curve without. The rest are five-aided; widest without, where th
curved, and having re-entering laterals and a very feeble angle within. They
are separated by a depressed portion of the side arm-plates, which meet below,
but not above, near disk, and form prominent spine-crests on the >ides of the
arms. Upper arm-plates thick, wider than long, bounded by a gentle curve
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without, and by a rounded angle or a deep curve within. Disk thick and

rising well above the arms, with a very deep constriction and radiating furrow

in each interbrachial space. The surface between the furrow and the radial

shield is occupied on either side by four large curved plates running diago-

nally inwards. The central disk is covered by coarse, irregular plates, similar

to those of the lower interbrachial spaces. All the upper surface except the

radial shields is sparsely set with smooth stumps. Radial shields large and

only a little sunken
;
joined, except at their inner ends, which are separated

by a scale ; they are rounded without, pointed within ; length to breadth,

3.5 : 1.4. Genital openings reaching from the mouth-shield nearly to margin

of disk. Five flattened glassy arm-spines which are slightly thorny on their

edges ; the upper one is much the longest, and may equal three or four joints,

thence they decrease to the lowest, which is about the length of a joint. On
the first tentacle-pore are three erect, thickened tentacle-scales ; on the other

pores there is but a single thickened scale. Color in alcohol, pale straw.

Variations.— There sometimes are as many as six scales on the first tentacle-

pore; and a small group of papillae at outer corner of mouth-slit. The great-

est number of arm-spines observed was six. It differs from 0. chelys in having

larger radial shields, which are joined and scarcely sunken (not at all in the

young), in having three or more scales on the first tentacle-pore, and in more

rounded under arm-plates. Most of the specimens mentioned under O. chelys

(Bull. Mus. Comp. Zool., V. 7, p. 153, and 9, p. 231), as brought by the first

" Blake " expedition, belong under this species, although one of them had seven

spines. I am satisfied that the deep furrows in the disk are natural to the

animal, and are not the result of contraction.

Station 124, Santa Cruz, 580 fathoms. Station 131, Santa Cruz, 580 fath-

oms. Station 175, Dominica, 608 fathoms. Station 190, Dominica, 542 fathoms.

Station 204, Martinique, 476 fathoms. Station 205, Martinique, 334 fathoms.

Station 211, Martinique, 357 fathoms. Station 214, Martinique, 476 fath-

oms. Station 222, St. Lucia, 422 fathoms. Station 227, St. Vincent, 573

fathoms. Station 266, Grenada, 461 fathoms. Station 288, Barbados, 399

fathoms.

Ophiomitra exigua? Ltm.

Station 100, off Morro Light, 250-400 fathoms. Station 270, St. Vincent, 75

fathoms. Station 296, Barbados, 84 fathoms.

Ophiomitra valida Ltm.

Station 119, 18° 12' N., 64° 55' W., 1105 fat Ik mis. Stat inn l.
r
>(',. Montscrmt,

88 fathom*. Station 167, Montserrat, ISO fathoms. Station 171, Guade-

loupe, 183 fathoms Station 175 (young), Dominica, 611 fathoms. Station

193, Martinique, 169 fathoms. Station 816, Si Lucia, 154 fathoms. Station

218, St. Lucia, 164 fathoms Station 884, St. Vincent, 114 fathoms. Sta-
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tion 232, St. Vincent, 88 fathoms. Station 233, St. Vincent, 174 fathoms.

Station 239, Grenadines, 338 fathoms. Station 240, Grenadines, 164 fath-

oms. Station 241, Grenadines, 163 fathoms. Station 269, St. Vincent, 124

fathoms. Station 270, St. Vincent, 75 fathoms. Station 272, Barbados, 76

fathoms. Station 277, Barbados, 106 fathoms. Station 283, Barbados, 237

fathoms. Station 290, Barbados, 73 fathoms. Station 296, Barbados, 84 fath-

oms. Station 297, Barbados, 123 fathoms. Bartlett, Station 5, 3.3 m. S. E.

by E. | E. from Santiago de Cuba Light, 288 fathoms. Station 316, 32° 7' N.,

78° 37' 30" W., 229 fathoms.

Ophiocamax fasciculata sp. nov.

Plate VII. Figs. 93-94.

Special Marks. — Disk covered with thin, small, smooth scales, of which

there are about ten radiating rows in each interbrachial space, and which are

beset by scattered, short, thin spines. Kadial shields smooth and regular, and

joined their whole length.

Description of an Individual (Station 209). — Diameter of disk 15 mm.
Width of arms close to disk 4.5 mm. About twenty-three long, smooth,

crowded mouth-papillae to each angle, arranged in two or three tiers. On the

upper part of the jaw-plate are about seven very short, blunt teeth, and, below

these, usually eight tooth-papillae arranged in pairs. Often the teeth do not

stand immediately one above the other, but partly alternate. Mouth-shields

smooth and a little swollen, of a wide heart-shape with a slight lobe outward
;

length to breadth, 2 : 2. Side mouth-shields wide and meeting fully within.

Under arm-plates wide triangular, with a sharp angle within, rounded lateral

corners, and wavy sides. They are considerably swollen near the middle.

Side arm-plates stout, with a thick spine-ridge; they meet both above and
below. Upper arm-plates much rounded triangular, with the outer margin

swollen. Disk thick, flat on top and not constricted in the interbrachial

spaces. It is covered with thin, smooth overlapping scales, of which there are

ten or twelve radiating rows in each upper interbrachial space. Above, the

disk is beset with short, slender, smooth, tapering spines. Radial shields Hat and

smooth, of a short pear-seed shape, and joined throughout. Length to breadth,

3 : 2. Six long flattened arm-spines bearing thorns on their two edges. The

second is often as long as three arm-joints, the third nearly as long as two,

and the fourth and fifth a little longer than one, while the uppermost and

lowest are shortest of all. Three and sometimes lour spine-like tentacle-scales

to each pore, standing in a clomp and turned inward. Color in alcohol, di>k

gray; arms pale yellowish.

A very fine specimen from Station 1 IT had a di>k of -JO mm. and arms about

180 mm. long. There were usually but five spines, the uppermost short one

being wanting, while the second was sometimes as long as five joints. The

disk-scales were thicker than in the type, the basal tentacle-scales longer and
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more numerous, and the under arm-plates and spine-ridges more swollen. The
disk-spines were few and scattered. 0. fasciculate/, stands between O. vitrea

and 0. hystrix; but the former has nine arm-spines and the upper arm set

with fine points, while the latter has eight arm-spines and much coarser disk-

scales bearing coarse thorny stumps.

Station 145, St. Kitts, 270 fathoms. Station 147, St. Kitts, 250 fathoms.

Station 148, St- Kitts, 208 fathoms. Station 209, Martinicpae, 189 fathoms.

Station 295, Barbados, 180 fathoms.

Ophiocamax hystrix Ltm.

Station 134, Santa Cruz, 248 fathoms. Station 148, St. Kitts, 208 fathoms.

Station 157, Montserrat, 120 fathoms. Station 158, Montserrat, 148 fathoms.

Station 209, Martinique, 189 fathoms. Station 224, St. Vincent, 114 fath-

oms. Station 233, St. Vincent, 174 fathoms. Station 238, Grenadines, 127

fathoms. Station 241, Grenadines, 163 fathoms. Station 269, St. Vincent,

124 fathoms. Station 274, Barbados, 209 fathoms. Station 280, Barba-

dos, 221 fathoms. Station 291, Barbados, 200 fathoms. Bartlett, Station 5,

3.3 m. S. E. by E. £ E. from Santiago de Cuba Light, 228 fathoms. Bartlett,

Station 29, 21° 23' 19" N, 82° 54' 42" W., 300 fathoms.

Ophiothamnus vicarius Ltm.

Station 100, off Morro Light, 250-400 fathoms. Station 175 (young), Do-

minica, 611 fathoms. Station 190, Dominica, 542 fathoms (young), sp. ?

Plate VI. Fig. 88. Station 204, Martinique, 476 fathoms. Station 315, 32° 18'

20" N., 78° 43' W., 225 fathoms. Station 316, 32° 7' N., 78° 37' 30" W., 229

fathoms.

OPHIOCOPA* gen. nov.

Disk covered with fine imbricated scales, which may bear grains; and small

radial shields. Numerous close-set mouth-papillae, with teeth but no tooth-

papillffi. Side arm-plates nearly meeting above and below. Some of the arm-

spines flattened and widened like an oar-blade. Two long genital openings in

each interbrachial space.

Ophicopa spatula sp. nov.

Plate VII. Figs. 95-98.

Special Marks. — Five arm-spines, which, near base of arm, are flat and all

more or less widened. Five papilla; on each aide of a mouth-anglt\ whereof the

outermost is widest. Granules on upper margin of disk.

Description of an Individ mil. — Diameter of disk 9 mm. Width of arm

* 6<pis, snake ; kwitt), oar.
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near disk 2 mm. Five crowded mouth-papillae on either side of an angle,

whereof the four innermost are small and narrow, while the outermost one is

as wide as three of them. Four teeth, of which the upper and the under one

are more or less pointed, while the other two are wide with a curved cutting

edge. Mouth-shields of a wide diamond-shape with rounded angles; length to

breadth, 1.5 : 1.5. Side mouth-shields long and tapering inward to a point;

their outer end widened so as to embrace a corner of the mouth-shield. Under

arm-plates much wider than long, of a broad shield-shape, with a wide curve

without, re-entering curves on the sides, and a very obtuse angle within. Side

arm-plates not prominent, nearly or quite meeting above and below. Upper

arm-plates much wider than long, transverse diamond-shape with lateral angles

sharp. Disk covered with smooth flat imbricated scales, the largest 1 mm.

long ; between the radial shields, in interbrachial space, there are four or rive

radiating rows. Along margin of disk is an irregular line of granules. Radial

shields rounded, a little swollen, about as broad as long, closely joined; length

to breadth, 1.5 : 1.5. Genital openings large and extending from mouth-shield

to margin of disk. Five arm-spines, whereof the lowest is shortest, about as

long as one arm-joint, and blunt and flattened; the two uppermost are also

flattened, but sharp, and about as long as
1

two joints; the two middle ones are,

near base of arm, much flattened, and are widened at their tip like a spatula

and microscopically serrated on their edges: farther out, they are simply wide

and flat. Two oval, rather large tentacle-scales to each pore. Color in alco-

hol, gray.

" Challenger " Expedition, Station 219, 1° 50' S., 146° 42' E., 150 fathoms,

mud. One specimen.

Ophiothrix Suensonii Ltk.

Station 127, Santa Cruz, 38 fathoms. Station 142, Flannegan Passage, 27

fathoms. Station 152, St. Kitts, 122 fathoms. Station 155, Montserrat, 88

fathoms. Station 156, Montserrat, 88 fathoms. Station 157, Montserrat,

120 fathoms. Station 189, Dominica, 84-120 fathoms. Station 247, Gre-

nada, 170 fathoms. Station 249, Grenada, 262 fathoms. Station 262, Gre-

nada, 92 fathoms. Station 269, St. Vincent, 124 fathoms. Station 272,

Barbados, 76 fathoms. Station 276, Barbados, 94 fathoms. Station 277. Bar-

bados, 106 fathoms. Station 285, Barbados, 13-40 fathoms. Station 286,

Barbados, 7-45 fathoms. Station 290, Barbados, 73 fathoms. Station 288)

Barbados, 56 fathoms. Station 293, Barbados, 82 fathoms. Station 21)4. Bar-

bados, 137 fathoms. Station 298, Barbados, 120 fathoms.

Ophiothrix angulata Ay res.

Station 142, Flannegan Passage, 27 fathoms. Station 158, St. Kitts, 122

fathoms. Station 155, Montserrat, 88 fathoms. Station 156, Montsen

fathoms. Station 177, Dominica, 118 fathoms. Station 803, Martinique,
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96 fathoms. Station 241, Grenadines, 163 fathoms. Station 246, Grenada,

154 fathoms. Station 247, Grenada, 170 fathoms. Station 249, Grenada, 262
fathoms. Station 285, Barbados, 13-40 fathoms. Station 292, Barbados, 56
fathoms. Bartlett, Station 30, 21° 26' 30" N., 86° 2b' 40" W., 51 fathoms.

Bartlett, entrance to Port Eoyal, Jamaica, 100 fathoms.

Ophioscolex tropicus Ltm.

Station 195, Martinique, 502^ fathoms. Station 266, Grenada, 461 fathoms.
Station 211, Martinique, 357 fathoms. Station 273, Barbados, 103 fathoms.
Young specimens resemble the young of 0. purpureus, but have much more

regular mouth-papillse and natter arm-spines.

Ophioscolex glacialis Minx. & Tb.

Station 336, 38° 21' 50" N., 73° 32' W., 197 fathoms.

From the following three stations, lying much farther to the south, there

were specimens having shorter and more numerous mouth-papillse, and much
thinner skin. I prefer to consider them as varieties, until additional speci-

mens shall prove their final relations.

Station 185, 'Dominique, 333 fathoms (young). Station 274, Barbados, 209

fathoms (young). Station 293, Barbados, 82 fathoms (young).

OPHIOTOMA* gen. nov.

Disk covered by a thick, naked skin, which conceals the small shapeless

radial shields. Numerous mouth-papilla? and teeth; no tooth-papilla). Arm-

spines hollow, as in Ophiacantha, and smooth. Upper arm-plates present.

Two genital openings in each interbrachial space.

The genus may be called an Ophioscolex with upper arm-plates and hollow

arm-spines.

Ophiotoma coriacea sp. nov.

Plate II. Figs. 1-3.

Special Marks.— A dozen spiniform or tooth-like papilla? to each mouth-

.iir-]''. besides two minute ones under each uf the second mouth-tentacles.

Five smooth, Blender, tapering arm-spines.

Description of am Individual. — Diameter of disk 16 mm. Width of arm

near disk 3 mm. Mouth-angle elongated and bearing abonl a dozen papilla,

whereof the outer ones incline to be spiniform, while those within are some-

what more flattened and tooth-like. The second month-tentacle lias also a

conple of minute spiniform scales, which stand on the side month-shields.

Seven or eight stout, flat Bpear-head-sbaped teeth. Month-shields wide tri-

angular with rounded corners ; length t>> breadth, 2..'>
: 1.5. Bide mouth-

* 6<pis, snake ; rout, a cut.
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shields narrow within and not quite meeting, while without they spread

inward to the first under arm-plate, and upward round the corner of the

mouth-shield to the head of the genital opening. Under arm-plates small,

about as broad as long; shield-shaped with a feeble angle inward; length to

breadth, 1.2 : 1.2. Side arm-plates flat with an ill-marked spine-crest at their

outer margin; they meet below, but not above. Upper arm-plates wider than

long, hexagonal with outer and inner angles rounded, and lateral angles sharp.

Disk rather thick and covered by a tough skin, which exhibits obscurely below

a fine scaling, and above a few very minute, scattered spines. Over each side

of the arms is a swelling which looks like a radial shield, but is really the head

of the large genital plate, the small radial shield being wholly hidden under

the skin. Genital openings large, and extending from mouth-shield to margin

of disk. Five slender, delicate, tapering, rounded hollow arm-spines. No
tentacle-scales outside the mouth. Color in alcohol, disk greenish; arms pale

brown.

Station 308, 41° 24' 45" N., 65° 35' 30" W., 1242 fathoms, 1 specimen.

Ophiosciasma graimlatum sp. nov.

Plate VII. Figs. 99-102.

Special Marks.— Minute papillae on edges of mouth-angles. Arms flat and

rather wide. Two flat, translucent arm-spines with rough edges.

Description of an Individual. — Diameter of disk G mm. Arms very low

and flat; width near disk 1.2 mm. Mouth-angles rather large, and bearing on

their edges a row of minute saw-like papilla); the two or three at the apex are

somewhat larger. Mouth-shields small and rounded, with a slight angle in-

ward; length to breadth, .7 : .7. Side mouth-shields wide and fully meeting

within. Under arm-plates rather thick, longer than broad, wider without

than within, and with deep re-entering curves on the sides, where are the

tentacle-pores. Side arm-plates projecting in a strong spine-ridge, meeting

neither above nor below. The upper surface, covered only by a thin skin,

shows distinctly the tops of the elongated arm-bones with the pairs of circular

muscle-fields between them. Farther out on the arm there appears a central

depression, which towards the end penetrates quite through, until, at the tip,

the bone appears as two long slender pieces curving towards each other, and

uniting at either extremity. Disk covered with skin having scattered grains

on its surface, which are opaque white. No scales or radial shields are visible.

Two translucent rough anu-spines, a little longer than a joint, and standing at

a strong angle to the arm. They are composed of two flattened Bpicul

dered together, each of which has two or three spurs on its free edge (Kg. KM),

and are enclosed in a skin-bag. Tentacles simple, fleshy, and very thick. No
tentacle-SCales. Color in alcohol, palfi yellowish, with yellow tentacles.

A larger specimen with a disk of 10 mm. bad arms !"> mm, long: but <lid

not differ except in having many of the disk granules buried in the thick skin.
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Station 203, Martinique, 96 fathoms, 1 specimen. Bartlett, entrance to Port

Eoyal, Jamaica, 100 fathoms, 1 specimen.

The species is readily distinguished from 0. attenuatum by much wider arms,

and by two instead of three arm-spines.

Ophiogeron supinus sp. nov.

Plate VII. Figs. 103-106.

Special Maries. — Arms very flat and covered with thick, loose skin. Two
glassy, slender, smooth arm-spines enclosed in a common skin-bag.

Description of an Individual. — Diameter of disk 18 mm. Length of arm

about 85 mm. Width of arm near disk 5 mm. Height of arm 2.5 mm. On
either side of the large mouth-angle is an irregular row of minute, conical

papilla?; a cluster of similar tooth-papilla? stands on the jaw-plate; and, above

these, are small, spine-like teeth. Mouth-shields small, as broad as long, pre-

senting an angle within and a curve without. Side mouth-shields long and

pretty wide; fully meeting within; and, at their outer ends, extending much

beyond the mouth-shield. At base of arm all plates are quite obscured by

skin; but at the tip may be seen small under arm-plates, longer than broad,

and pentagonal, with re-entering lateral sides and an angle within. The side

arm-plates then meet below, but do not encroach on the upper surface. As

there are no upper plates, the arm-bone may be seen, divided into its two

embryonic halves. Disk uniformly covered by a soft, naked, wrinkled skin,

which was much torn in the specimens observed. Genital openings long and

large, extending from mouth-shield to margin of disk. Two glassy, smooth,

slender arm-spines, longer than a joint, and enclosed in a common skin-bag.

No tentacle-scales. Color in alcohol, pale brown.

Station 148, St. Kitts, 208 fathoms, 2 specimens. Station 291, Barbados,

200 fathoms. Station 230, St. Vincent, 464 fathoms (young).

The long flat arms covered by loose skin readily distinguish this species

from O. edcntulus.

There are, under the skin, just over the arms, small rounded radial shields,

and, articulated to them, very short genital scales and plates, very much as in

Ophiobyrsa. In the substance of the skin are imbedded fine scales, especially

near the disk margin.

Ophiohelus umbella Ln.

Station 300, Barbados, 82 fathoms.

Ophiomyces mirabilis bn
Station 222, St. Lucia, 422 fnthnms.

Ophiomyces frutectosus Ln.

Station 281, Barbados, 288 fathoms. Station 282, Barbados, 154 fathonn.
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Ophiobyrsa Perrieri sp. nov.

Plate II. Figs. 4-6.

Special Marks. — Skin of disk naked, except clumps of short spines over

the radial shields. No spines on upper side of arms.

Description of an Individual.— Diameter of disk 22 mm. Length of arm

270 mm. "Width of arm close to disk 4 mm. The mouth-angles, which are

covered with thick skin, have a few short spiniform papillae at the apex, ar-

ranged chiefly on the jaw-plate. Mouth-shields and other plates about the

mouth quite obscured by thick skin. Top of arm covered also by a very thick,

tough skin, but destitute of anything like upper arm-plates, except a certain

amount of thin lime-crust, underlying it. Under arm-plates swollen, rounded,

about as long as broad, and broader without than within. They are obscured

by the overlying skin. Side arm-plates like little flaps or pads inclining out-

ward. Disk rounded and wrinkled, covered by a thick skin which is naked

except over the radial shields where are clusters of very short, blunt spines.

Six equal, short, blunt arm-spines, not as long as a joint; when stripped of

the thick covering skin, they are rough and translucent. Tentacles large and

simple. No tentacle-scales. Color in alcohol, light yellowish brown.

Bartlett, 3.3 m. S. E. by E. £ E. from Santiago de Cuba Light, 288 fathoms,

1 specimen.

Ophiobyrsa serpens sp. nov.

Plato VIII. Figs. 117-119.

Special Marks.— Three short, glassy, slightly thorny arm-spines covered by

thick skin. Mouth-angle long and bearing a line of minute papilla; on either

side.

Description of an Individual.— Diameter of disk 16 mm. Length of arm
(from another specimen) above 140 mm. Width of ami near disk 2.8 nmi.

On either side of the inner part of each month-angle ifl a line of about five

minute papillae covered by thick skin. Five small, spine-like teeth, of which

the uppermost are longest. A thick skin hides mouth-shields, side mouth-

shields, and under arm-plates. Side arm-plates project like little flaps. Disk

covered by a naked, wrinkled skin; along its margin runs a row of minute

peg-like spines, of which there is also a radiating row over the place of each

radial shield. Genital openings large and extending from the region of tin-

mouth-shield to margin of disk. Three short, glassy, slightly thorny arm-

spines, of which the lowest is longest and about as long as a joint; they are

covered by skin. No tentacle-scales. Color in alcohol, above, umber varie-

gated with yellowish brown; below, similar but lighter.

Station 278, 69 fathoms, 2 specimens.

O. serpens differs from 0. Psmtri in haying three arm-spines instead of tiv< ;

and in longer mouth-angles with minute papillae. The fact that it ptOB
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its color in alcohol suggests that it lives also in shallow water, although now
found for the first time in 69 fathoms.

Ophiobyrsa hystricis sp. nov.

Plate VIII. Figs. 120-122.

Special Marks. — At apex of mouth-angle two or three large, peg-like mouth-
papilla?; and two or three others much smaller, on either side, arranged in a

line which runs bigh up on the side of the angle. Five slim, glassy arm-spines

covered with skin.

Description of an Individual.— Diameter of disk 20 mm. Length of arm
187 mm. Wdith of arm near disk 5.5 mm. Height of arm 3 mm. The
somewhat long and narrow mouth-angle bears at its end a pair of stout, peg-

like papillae, and sometimes a third standing above them; on either side of the

angle, considerably above its lower edge, is a line of three similar but much
smaller papilla?. Mouth-shields and side mouth-shields entirely hidden by

skin, as are the plates of the arm. On removing the skin, the under arm-

plates are seen to be about 1 mm. long and scpuarish, with outer corners cut off.

Side arm-plates like ridges, tapering at both ends, and with their lower end a

little inserted between the under plates. There is nothing to represent upper

arm-plates except two small nodules, one on each side of the median line.

These are homologous with the double row of spine-bearing tubercles found in

0. rudis. Disk thick and swollen, and covered by a tough skin; its upper

surface is sparsely set with very short spines, more numerous and longer over

the region of the radial shields, but all covered and obscured by the disk-skin.

Genital openings large, and nearly extending to margin of disk. Five slender,

slightly rough, glassy, nearly equal arm-spines, about as long as one and a half

arm-joints. They are covered by thick skin. Very large fleshy tentacles, but

no tentacle-scales. Color in alchol, pale straw, with yellow tentacles.

" Porcupine" Expedition, 1869, Station 65, northwest of Shetland Islands,

345 fathoms, water 1°.7 Cent.

This is the species mentioned by Sir Wyville Thomson mi page 123 of the

" Depths of the Sea." It comes from the " cold area," where the sea i- at or

below the freezing point of fresh water; whereas the three other species,

0. rudis, 0. serpens, and 0. Perrieri, from Australia and the West Indies, in-

habit much warmer water. By its small papillr on the sides of the mouth-

angles this sj.eries differs from the typical Ophiobyrsa and approaches Ophio-

scolex; the joints of the arm-bones are, however, essentially as in Ophiobyrsa.

Ophiomyxa tumida sp. nov.

Plate I. Figs. 1 3.

Special Marks. — Four or live slender, tapering, Blightly rough arm-spines.

Only a trace of upper arm-plates. Radial shields small and not bedded in a

duster of.-ale-;. A single marginal line of small plates round the disk.
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Description of an Individual (21° 23' 19" N., 82° 54' 42" W.).— Diameter

of disk 13 mm. Width of nrni close to disk 3 mm. Length of aim 95 mm.

Four fiat, rounded papillae with rough cutting edges on each side of the mouth-

angles; and five or six teeth of similar form, but with nearly smooth edges.

Mouth-shields showing indistinctly under the skin as transverse oval figures.

On boiling the skin of the arm in potash there are found under arm-plates of

a shield-shape, with a strong central notch and two angles on the outer side

and a peak within; while the side arm-plates are seen as ridges nearly meeting

below, where they are thickest, and have a notch in their outer aide through

which passes the tentacle. Only a trace of upper plates in form of little

crusts of lime. Disk five-sided with re-entering curves; covered by a naked,

loose, wrinkled skin, under which is found a continuous marginal line of

small plates, which runs epiite round the entire edge. Attached by their

outer ends to this line of plates are small, short, club-shaped radial shields,

which have no such cluster of small scales as are often found in the genus.

Four or five slender, somewhat flattened, blunt, slightly rough arm-spines,

about as long as a joint. No tentacle-scales. Color in alcohol, disk gray;

arms straw.

Usually this genus has low side arm- plates, and a high arch of separate

pieces which represent the upper arm-plates. The latter are nearly wanting

in 0. tumida, while the side arm-plates run somewhat farther upwards than

common.

Two other lots from Stations 319, 32° 25' N., 77° 42' 30" W., 262 fathoms,

and 320, 32° 33' 15" N., 77° 30' 10" W., 257 fathoms, may be the young of this

species. The specimens differed in having, with a disk of 9 mm., two, or at

most three, arm-spines. The radial shields were as in 0. tumida, but there

was no well-marked marginal line of plates. There were, however, microscopic

crust-like scales under the disk skin, which may also be detected in 0. tumida.

The specimens were fertile and were viviparous.

Station 132, Santa Cruz, 115 fathoms. Station 139, Santa Cruz, 218 fath-

oms. Station 146, St. Kitts, 245 fathoms. Station 147, St. Kitts, 250 fathoms.

Station 148, St. Kitts, 208 fathoms. Station 155, Montserrat, 88 fathoms.

Station 156, Montserrat, 88 fathoms. Station 157, Montserrat, 120 fathoms.

Station 158, Montserrat, 148 fathoms. Station 165. Guadeloupe, 277 fath-

oms. Station 172, Guadeloupe, 62-180 fathoms. Station 177, Dominica, 118

fathoms. Station 203, Martinique, 96 fathoms. Station 205, Martinique,

334 fathoms. Station 220, St. Lucia, 116 fathoms. Station 231, St. Vin-

cent, 95 fathoms. Station 232, St. Vincent, 88 fathoms. Station 838, Grena-

dines, 127 fathoms. Station 241, Grenadines, 163 fathoms. Station 846,

Grenada, 154 fathoms. Station 217, Grenada, 170 fathoms. Station 869.

Grenada, 159 fathoms. Station 869, St. Vincent, 184 fathoms. Station 872,

Barbados, 76 fathoms. Station 273, Barbados, 103 fathoms. Station 276, Bar-

bados, 94 fathoms. Station 278, Barbados, 69 fathoms. Station 881, Barbados,

288 fathoms. Station 286, Barbados, 13-40 fathoms. Btation290, Barbados,

73 fathoms. Station 291, Barbados, 200 fathoms. Station 896,
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84-125 fathoms. Bartlett, 21° 23' 19" N., 82° 54' 42" W., 300 fathoms. San-

tiago de Cuba, 288 fathoms. Station 319, 32° 25' N., 77° 42' 30" "W., 262

fathoms. Station 320, 32° 33' 15" N., 77° 30' 10" W., 257 fathoms.

Ophiomyxa serpentaria sp. nov.

Plate Tin. Figs. 114-116.

Special Marks. — Three short, tapering, blunt, translucent arm-spines en-

closed in skin-bags. Three small mouth-papillae on either side of the mouth-

angle, near its apex. Under and side arm-plates soldered together. No upper

arm-plates. Skin of disk without apparent scales and with only small radial

shields.

Description of an Individual. — Diameter of disk 19 mm. Length of arm

50 mm. Width of arm near disk 3 mm. On either side of each mouth-angle,

near its apex, are three mouth-papillae, of the usual flattened form with saw-

like edge. The innermost one is largest; the two outer ones are smaller, and

more or less obscured by thick skin. Teeth similar to innermost mouth-

papilla. Mouth-shields and side mouth-shields wholly hidden by thick skin.

On removing the skin there are seen under arm-plates of elongated shape with

deep re-entering curves on their sides where are the tentacle-pores; they are

soldered together and with the side arm-plates, and have on their upper sur-

face four knobs for attachment to the arm-bones. Side arm-plates thick and

shapeless, extending to the upper surface of the arm. No upper arm-plates.

Disk covered by a smooth tough skin, which under the microscope is seen to

be full of httle, rounded, thin scattered scales. There is no marginal row of

plates; and the verj' small radial shields, which lie in the angle made by the

arm with the disk, have no bed of scales. Genital openings running from

mouth-shields rather more than half-way to margin of disk. Three arm-spines

about 1.7 mm. long, widely spaced and standing at a large angle with the arm;

their base is enclosed by thick skin, which being stripped off, they appear

cylindrical tapering, blunt, and translucent; under the microscope they are

slightly rough. Tentacles large and fleshy, but without scales. The articu-

lating faces of the arm-bones do not approach the Astropbyton form so much

as do those of other members of the genus, but come nearer the type of the

true Ophiurans.

" Porcupine" Expedition, Station 54, between Faroe Islands and Hebrides,

363 fathoms, water 0°.3 Cent., 1 specimen.

The under ann-plates are shaped somewhat like those of 0. vivipara, while

the di.sk-skin, almost without lime-scales, reminds one of 0. australis. Tin-

absence of upper arm-plates marks this new species aa the Northern corre-

spondent of the Antarctic O.vivipctra, which is plentiful; and it is therefore

singular that only one specimen of the Northern representative should thus far

have been found.



MUSEUM OF COMPAKATTVE ZOOLOGY. 275

Ophiochondrus crassispinus sp. nov.

Plate VII. Figs. 111-113.

Special Marks. — Seven or eight thick, short, blunt, slightly rough arm-spines.

Radial shields long and prominent. Mouth-papillae sharp and separated.

Description of an Individual. — Diameter of disk 6 mm. Length of arm
20 mm. Width of arm close to disk 2 mm. Three short, stout, sharp mouth-

papilla? on each side of an angle, and one similar but larger at the apex; this

last may be considered as the lowest tooth. Mouth-shields somewhat swollen,

about as broad as long, with an angle inward. Side mouth-shields large, thick

and wide; broader without than within where they meet. First under arm-

plate small, longer than broad, with an angle inward. Those beyond are sep-

arated one from another, and are four-sided and much wider than long, with a

slight re-entering curve without. Side arm-plates with narrow, prominent

spine-ridges; meeting below but separated above by fan-shaped upper arm-

plates which present a truncated angle inward. Disk thick, sparsely beset

with a fine granulation, except on the radial shields which are prominent and

large; they are much longer than broad, wider without than within, and sepa-

rated; their ends are rounded; length to breadth, 2 : .6. Seven or eight short,

blunt, slightly rough arm-spines, which stand at a considerable angle to the

arm; they are nearly equal and not so long as a joint; those in the middle

often are swollen at their base. No tentacle-scales. Color in alcohol, pale

straw.

Station 316, 32° 7' N., 78° 37' 30" W., 229 fathoms, 1 specimen.

This species is well distinguished from 0. stelliger by its great naked radial

shields and numerous arm-spines; and from 0. convolutus by different mouth-

papillse and no tentacle-scale.

Ophiochondrus squamosus.

Plate VII. Figs. 108-110.

Special Marks. — Disk covered above by thick, lumpy, separated plates, and
below by lumpy scales. Seven or eight short conical arm-spines. Lower arm-
plates obscured by thick skin.

Description of an Individual Diameter of disk 0.5 mm. Length of arm
40 mm. Width of arm near disk without spines 1.3 mm. Three small, some-

what flattened, separated papillae on each side of a mouth-angle, whose apex i<

occupied by the lowest tooth, which is large and of a wide spear-head shape.

Mouth-shields small, of a transverse oval form: length to breadth, .8 ! ,9,

Side mouth-shields scarcely visible under the thick skin
; they are narrow and

meet within. Basal under arn>platee obscured by thick skin; farther out on

arm, they appear as thick, widely separated transverse oval plates, and near
the end they are squarish and nearly or unite touch each other. Side arm-
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plates projecting as narrow spine-crests, and meeting neither above nor below.

Upper arm-plates much wider than long, transverse oval, thick and micro-

scopically tuberculated ; length to breadth, .5 : .9. Disk rather thick and

covered above by high, lumpy, irregular, microscopically tuberculous plates,

which are widely separated by depressed hues. Interbrachial spaces below

covered by lumpy scales. Radial shields pear-seed-shape, small, and separated

by a single row of plates; length to breadth, 1 : .5. Seven or eight (sometimes

only six) short, stout, conical, ecpial arm-spines, about as long as a joint. Two
minute, rounded tentacle-scales. Color in alcohol, nearly white ; tentacles

brownish.

Station 147, St. Kitts, 250 fathoms, 1 specimen.

At first sight this species seems like a new genus, owing to its peculiar disk

covering; but I do not doubt it belongs under Ophiochondrus, although I have

had no chance to examine the arm-bones.

Ophiochondrus convolutus Ltm.

Station 100, off Morro Light, 250-400 fathoms. Station 208, Martinique, 213

fathoms. Station 219, St. Lucia, 151 fathoms. Station 224, St. Vincent, 114

fathoms. Station 232, St. Vincent, 88 fathoms. Station 233, St. Vincent,

174 fathoms. Station 238, Grenadines, 127 fathoms. Station 253, Grenada,

92 fathoms. Station 254, Grenada, 164 fathoms. Station 269, St. Vincent, 124

fathoms. Station 280, Barbados, 221 fathoms.

Hemieuryale tuberculosa sp. nov.

Plate VIII. Figs. 123-127.

Special Marks. — Upper arm-plate persistent to base of arm and there sur-

rounded by large grains or tubercles. Two short flattened arm-spines which

grow larger towards their ends.

Description of an Indivdiual (Station 203). — Diameter of disk 6.5 mm.
Length of arm 37 mm. Width of arm near disk 2 mm. Three or four small,

close-set, bead-like papillae on each side of a mouth-angle, and just above its

apex appears the lowest of the short, thick rounded teeth. Mouth-shields

small and five-sided, with rounded corners and an angle inward; length to

breadth, 1 : 1. Side mouth-shields ovoid and swollen, nearly as Latge M
mouth-shieldfl, and like them microscopically tuberculous. Under arm-plates

swollen and soldered with surrounding parte, BO that their outlines are indis-

tinct; small, rounded, and separated from one another. Side plates a little

swollen, meeting below, but rising only about half-way up the side of the arm.

At its tip however they meet broadly above, where there is a small bead-like

upper arm-plate. A few joints farther in, it becomes larger and has a supple-

mentary piece at either comer, and a granule inside it. in the centre, and sens*

Eating the aide arm-platee (Kg. 1-7). still farther in, the upper arm-plabei
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have a transverse oval shape, and are separated by a group of five tubercles

arranged in two rows, while the supplementary corner piece has become as

large as the plate (Fig. 126). At the base of the arm the same arrangement

prevails; but the upper plate is proportionately smaller and less regular, while

the intermediate tubercles, from three to five in number, are conspicuous

(Fig. 125). Disk small, and strongly contracted in the iuterbrachial spaces.

It is covered by large radial shields which are much longer than wide and

microscopically tuberculous; length to breadth, 2.2 : 1. In the centre of the

disk is a five-sided space covered by closely soldered plates and tubercles, fri »m

which radiate five brachial and five iuterbrachial narrow spaces; the latter cov-

ered by plates, the former by plates bearing large tubercles. Lower inter-

brachial spaces covered by small, swollen, closely soldered plates. Two short,

stout, flattened arm-spines not more than half as long as a joint, and growing

wider at the end. At tip of arm there is but one spine. One round tentacle-

scale. Color in alcohol, above variegated with shades of yellowish brown and

with some of the tubercles white; below lighter with a broad longitudinal ami-

band of purplish.

Station 132, Santa Cruz, 115 fathoms. Station 203, Martinique, 96 fathoms.

This species, with the top of its arm covered by polished beads of various

colors, presents a curious aspect. It is readily distinguished from H. pustulata

by the persistence of the upper arm -plate; ami by having tubercles, instead of

of a smooth mosaic, on the upper side of the arm.

Hemieuryale pustulata Ltm.

Station 132, Santa Cruz, 115 fathoms. Station 203, Martinique, 96 fathoms.

Station 276, Barbados, 94 fathoms. Station 277, Barbados, 106 fathoms. Sta-

tion 296, Barbados, 94 fathoms.

Sigsbeia murrhina Ltm.

Station 132, Santa Cruz, 115 fathoms. Station 155, Montserrat, 88 fathoms.

Station 156, Montserrat, 88 fathoms. Station 157, Montserrat, 12(1 fathoms.

Station 166, Guadeloupe, 150 fathoms. Station 203, Martinique, 96 fathoms.

Station 209, Martinique, 189 fathoms. Station 210, Martinique, 191 fath-

oms. Station 211, Martinique, 357 fathoms. Station 219, St. Lucia, 151

fathoms. Station 220, St. Lucia, 116 fathoms. Station 222, St. Lucia, -422

fathoms. Station 224, St. Vincent, 114 fathoms. Station 232, St Vincent,

88 fathoms. Station 233, St. Vincent, 174 fathoms. Station 238, Grenadines,

127 fathoms. Station 241, Grenadines, 163 fathoms. Station 2 17, Grenada,

170 fathoms. Station 249, Grenada, 262 fathoms. Station 269, St. Vin-

cent, 124 fathoms. Station 277, Barbados, 106 fathoms.
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OPHIOBRACHION gen. nov*

Entire animal clothed in a thick skin which hides the underlying plates and

is beset on the disk with spines. Arms long, slender and serpentine. Upper

arm-plates wanting. Side arm-plates forming a low ridge with a line of little

mamelons each bearing a hooklet which answers to an arm-spine. Tentacles

large and simple. Mouth-angles rounded, covered with thick skin and bear-

ing at their apex a clump of spiniform papillae. Two large genital openings in

each interbrachial space.

The presence of hooklets, which replace the arm-spines quite to the base of

the arm, is a feature found in no other Ophiuran; and, indeed, in none of the

Astrophytons; for the hooklets of these, when found at the base of the arm,

are not homologous with arm-spines, because they do not stand on the side

arm-plate. At the tip of the Astrophyton arm there are, however, strictly

homologous spines, like compound hooks, but these, as they approach the base

of the arm, change gradually to short thick spines, or tentacle-scales, as they

may also be called. (See Bull. M. C. Z., VI. 2, Plate XIX. Figs. 493-495.)

As might be expected, the joints between the arm-bones are on the modified

hour-glass pattern, similar to that found in Sigsbeia, and therefore approach-

ing the corresponding structure among Astrophytons. In a word, this new
genus belongs with such genera as Ophiomyxa and Ophiobyrsa, and stands

nearest the simple-armed Astrophytons.

Ophiobrachion uncinatus sp. nov.

Plate VIII. Figs. 128-131.

Special Maries. — Arms six or seven times the diameter of disk. Seven or

eight compound hooklets mounted on little cylindrical bases which rise from

the side arm-plates.

Description of an Individual. — Diameter of disk 43 mm. Length of arm

270 mm. Width of arm close to disk 5 mm. Mouth-angle covered with

thick skin and bearing at the apex an irregular clump of short, sharp spines,

like prickles. All the mouth-shields obscured by thick skin, except the

madreporic, whose transverse oval outline may be distinguished. It has a few

Irregular pores near its outer margin. Under aim-plates obscured by a thick

skin, on removing which they are found to be of a rounded quadrangular form,

wider without than within, swollen, and sometimes so cut out on the lateral

sides, where the tentacles pass through, as to assume an axe-shape. They are

continued upward by shapeless, rounded aide arm-plates, which appeal exter-

nally as well-marked spine-ridges, bearing a row of seven or eight small cylin-

drical knobs, each with a hole in its top to which is articulated a hooklet

The lowest knob is opposite the tentacle. No upper arm-plates; there are,

i(pis, snake
;
^pa\luv, arm.
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however, two little lime nodules bedded in the skin of that region, over each

joint. Disk large and flat, covered by a thick, somewhat wrinkled skin,

densely beset above and below by short spines, whose bases are enclosed in a

sheath of skin, beyond which projects a sharp, translucent point, or a fork.

The arm-spines are represented by a row of seven or eight minute compound

hooklets, about 1 mm. long. They are translucent and end in a sharp hook,

and have two or three curved spurs on the same side. At the very tip of the

arm the structure does not vary, except that the hooklets with their knob-like

bases are reduced to two. The large smooth tentacles have no special scales.

Color in alcohol, disk light yellowish brown; arms paler.

Bartlett, south side of Cuba, 19° 48' 47" N., 77° 23" W., 250 fathoms, 1

specimen.

Astrophyton coecilia Ltk.

Station 269, St. Vincent, 124 fathoms. Station 290, Barbados, 73 fathoms.

Station 296, Barbados, 84 fathoms.

Gorgonocephalus mucronatus Lym.

Bartlett, Station 5, 3.3 m. S. E. by E. | E. from Santiago de Cuba Light, 288

fathoms. Station 139, Santa Cruz, 218 fathoms, var. ? Station 269, St. Vin-

cent, 124 fathoms, var. ?

Astrocnida isidis Ltm.

Station 156, Montserrat, 88 fathoms. Station 290, Barbados, 73 fathoms.

Station 292, Barbados, 56 fathoms. Station 296, Barbados, 84 fathoms. Sta-

tion 298, Barbados, 120 fathoms.

Astrogomphus vallatus Ltm.

Station 209, Martinique, 189 fathoms. Station 224, St. Vincent, 114 fath-

oms. Station 232, St. Vincent, 88 fathoms. Station 269, St Vincent, 124

fathoms. Station 318, 31° 48' 50" N., 77° 51' 50" W., 337 fathoma

Astroporpa annulata Orst. & Ltk.

Station 132, Santa Cruz, 115 fathoms. Station 155, Montserrat, 88 fathoms.

Station 178, Dominica, 130 fathoms. Station 203, Martiniqne, 96 fathoms.

Station 241, Grenadines, 163 fathoms. Station 853, Grenada, 98 fathoms

ti.m :272, Barbados, 76 fathoms. Station 273, Barbados, 103 fathoms. Station

276, Barbados, 94 fathoms. Station :277, Barbados, 108 fathoms, station 890,

Barbados, 73 fathoms. Station 898, Barbados, 56 fathoms. Station 896, Bar-

bados, 84 fathoms. Station 897, Barbados, 123 fathoms. Station 898, Barba-

dos, 120 fathoms. Bartlett, Station 20, off entrance to Port Royal, Jamaica,

oi> fathoms.
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Astrochele Lymani Vll.

Station 307, 41° 29' 45" N., 65° 47' 10" W., 9S0 fathoms. Station 309,

40° 11' 40" N., 68° 22' W., 304 fathoms.

Astroschem'a arenosum Ltm.

Station 124, Santa Cruz, 580 fathoms. Station 131, Santa Cruz, 580 fath-

oms. Station 157, Montserrat, 120 fathoms. Station 159, Guadeloupe, 196

fathoms. Station 173, Guadeloupe, 734 fathoms. Station 227, St. Vincent,

573 fathoms. Station 269, St. Vincent, 124 fathoms. Station 281, Barbados,

288 fathoms.

Astroschema laeve Ltm.

Station 134, Santa Cruz, 248 fathoms. Station 156, Montserrat, 8S fathoms.

Station 157, Montserrat, 120 fathoms. Station 203, Martinique, 96 fathoms.

Station 216, St. Lucia, 154 fathoms. Station 218, St. Lucia, 164 fathoms.

Station 219, St. Lucia, 151 fathoms. Station 224 St. Vincent, 114 fath-

oms. Station 231, St. Vincent, 95 fathoms. Station 249, Grenada, 262 fath-

oms. Station 272, Barbados, 76 fathoms. Station 273, Barbados, 103 fathoms.

Station 276, Barbados, 94 fathoms. Station 290, Barbados, 73 fathoms. Sta-

tion 292, Barbados, 56 fathoms. Station 296, Barbados, 84 fathoms.

Astroschema oligactes Ltk.

Station 156, Montserrat, 88 fathoms. Station 164, Guadeloupe, 150 fath-

oms. Station 220, St. Lucia, 116 fathoms. Station 224, St. Vincent, 114

fathoms. Station 241, Grenadines, 163 fathoms. Station 249, Grenada, -2r,-2

fathoms. Station 253, Grenada, 92 fathoms. Station 269, St. Vincent, 124

fathoms. Station 272, Barbados, 76 fathoms. Station 276, Barbados, 94 fath-

oms. Station 278, Barbados, 69 fathoms. Station 290, Barbados, 73 fathoms.

Station 296, Barbados, 84 fathoms. Station 297, Barbados, 123 fathoms. Sta-

tion 29S, Barbados, 120 fathoms. Bartlett, entrance to Port Royal, Jamaica,

Km fathoms. Bartlett, Station 5, 3.3 m. S. E. by E. 4_ E. from Bantiago de

Cuba Light, 288 fathoms.

Astroschema tenue Lth.

Station 106, Montserrat, 88 fathoms. Station L66, Montserrat, ss fathoms.

Station 269, St. Vincent, 124 fathoms. Station 276, Barbados, 94 fathoms.

Astroschema brachiatum Lth.

Barthtt. station r>. 8,3 in. s. E. by K. \ B. from Santia - de ('aba Light,

288 fathoms.
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Ophiocreas spinulosus sp. nov.

Plate VIII. Figs. 132-135.

Special Marks. — Radial shields beset with short, blunt spines, which are

continued along the upper side of the arms.

Description of an Individual (Station 269). — Diameter of disk 8 mm.
Length of arm 60 mm. Width of arm, 10 mm. from disk, 2.5 mm. Height

of arm at same point 3 mm. Mouth-angles well separated from each other and

bearing on the upper part of their sides a number of grains which have some-

what the look of mouth-papillae. Seven short, wide flat teeth, with a rounded

cutting edge; below them is an imperfect tooth, or a couple of papillae. Arms
higher than wide, and widest above. The covering skin is Bmooth and rather

loose, and the joints are scarcely indicated. The upper surface bears short

blunt spines, a pair to each joint; but these are not found beyond the base of

the arm. The first pore beyond the mouth-slit has no tentacle-scale; the sec-

ond, one; and the next, two, which are cylindrical, blunt, and somewhat taper-

ing, the lower one being about 2 mm. long, and the upper one shorter. Farther

out on the arm they become more slender, and at the extreme tip take on the

form of minute double hooks. Disk high and angular with interbrachiaJ

spaces re-enteringly curved. Radial shields elevated as strongly marked ridges

running to the centre and thickly set with short stout blunt spines. Genital

openings large and wide, reaching nearly to the roof of the disk. Color in

alcohol, pale pink.

The above-described specimen was not fully grown. A large one, with a

disk of 13 mm. and arms 385 mm. long, differed only in having the* spines

more or less obliterated on the radial shields, but much more numerous on

the tops of the arms. The arm-spines, also, were comparatively shorter and

stouter.

Like Ophiocamax fasculata, Ophiomusium Lymani, and many other Bpeciea,

Ophiocreas spinulosus lives in great colonies. The tangles often came so cl

with hundreds of specimens that it was necessary to cut them off and throw

the mass into alcohol. Mr. Agassiz reports the color of the living animal as

brick red. A young specimen with a disk of 3 mm. had no spines "ii the

disk or arms. Spines begin to appear only when the disk has reached I or

5 mm.
Station 208, Martinique, 213 fathoms. Station 216, St. Lucia, lot fathoms.

Station 233, St Vincent, 174 fathoms. Station 269, St. Vincent. \-2 1 fathoms.

Station 279, Barbados, 118 fathoms. Station 281, Barbados, 288 fathoms.

Ophiocreas lumbricus Ltm.

Station 131, Santa Cruz, 580 fathoms. Station 171, Guadeloupe, 183 fath-

oms. Station -2\{i, St. Lucia. l.M fathoms. Station 219, St. Liu i.i. LSI fath-
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oms. Station 238, Grenadines, 127 fathoms. Station 263, Grenada, 159

fathoms. Station 281, Barbados, 288 fathoms.

Ophiocreas cedipus ? Ltm.

Station 124, Santa Cruz, 580 fathoms. Station 131, Santa Cruz, 580 fathoms.

The originals dredged by the " Challenger " at Station 344, off Ascension

Island, in 420 fathoms, differed from these only in lacking all granulation on

the mouth-angle. I suppose they are of the same species.

Astronyx Loveni Mull. & Tb. (Young.)

Plate VIII. Figs. 136-138.

Station 227, St. Vincent, 573 fathoms. Station 307, 41° 29' 45" N., 65°

47' 10" W., 980 fathoms. Station 338, 38° 18' 40" N., 73° 18' 10" W., 922

fathoms.

Cambridge, May, 1883.
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DESCRIPTION" OF PLATES.

PLATE I.

Fig. 1. Ophiomyxa tumida, from below
; f

.

Tig. 2.
" " from above

; \.

Tig. 3.
" " arm-joints, profile

; |.

PLATE II.

Pig. 1. Ophiotoma coriacea, from below; ^.

Pig. 2.
" " from above ; %.

Pig. 3.
" " arm-joints, profile

; f

.

Pig. 4. Ophiobyrsa Perrieri, from below
; \.

Pig. 5.
" " from above; \.

Pig. 6.
" " arm-joints, profile

; {

.

PLATE III.

Pig. 1. Pectinura tessellata, from below ; •§.

Fig. 2.
" " from above

; f

.

Pig. 3.
" " arm-joints, profile

; f

.

Pig. 4. " lacertosa, from below
, \.

Pig. 5.
" " from above; \.

Pig. 6.
" " arm-joints, profile; \.

Pig. 7. " angulata, from below ; -|.

Pig. 8.
" " from above

j |.

Pig. 9.
" " arm-joints, profile ; •§.

Pig. 10. Ophiozona marmorea, from below
; \.

Pig. 11.
" " from above; \.

Fig. 12. arm-joints, profile; \.

Pig. 13. " clypeata, from below; \.

Fig. 14.
" " from above

; |.

Fig. 15. " arm-joints, profile
; \.

Fig. 16. Ophiochytra tenuis, from below : \,

Fig. 17.
" " from above

j |

Fig. 18.
" " arm-joints, profile ; \.
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Fig. 19. Opliierms adspersus, from below; -|.

Fig. 20. " " from above
; f

.

Fig. 21. " " arm-joints, profile ; -|.

Fig. 22. Ophioglyphafasciculata, from below; \.

Fig. 23. " « from above
; f

.

Fig. 24. " " arm-joints, profile
; f

.

Fig. 25. " abyssorum, from below; -|.

Fig. 26. " « from above : f.

Fig. 27. " " arm-joints, profile; f.

FLATE IV.

Fig. 28. Ophioglypha scutata, from below ; i^.

Fig. 29. " " from above
; 4-

Fig. 30. " " arm-joints, profile
; ty.

Fig. 31. " tenera, from below ; -^.

Fig. 32. " « from above
; 4".

Fig. 33. " " arm-joints, profile
;

^»-.

Fig. 34. " aurantiaca, from below
; \.

Fig. 35. " " from above
; \.

Fig. 36. " " arm-joints
; f

Fig. 37. " falcifera (adult), from below; \.

Fig. 38. " " from above
; f

.

Fig. 39. " " arm-joints, profile, showing the hooked spines
; \.

Fig. 40. convexa, var. (Station 146), from below; \.

Fig. 41. " " from above
; \.

Fig. 42. " " arm-joints, profile
; \.

Fig. 43. « " (Station 206), from below
; £.

Fig. 44. " " from above
; \.

Fig. 45. " " arm-joints, profile
; \.

Fig. 46. Ophiocten Pattersoni, from below
; £.

Fig. 47. " " from above ; |.

Fig. 48. " " arm-joints, profile; \.

Fig. 49. Ophiomastus texturat us, from below ;
I,

Fig. 50. " » from above
; f

Fig. 51. " " arm-joints, profilej f.

Fig. 52. Ophiophyllam petilum ? from below; $.

Fig. 53. " " from above; |.

Fig. 54. " " arm-joints, profile ; •§.

PLATE v.

1 : 55. Ophiomuxium Lymani (young), from l)clow ; -1^.

56. " " from afore; ^.
Fig. 57. " " arm-juiiit.s. pnfile; ^.
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Fig. 58. Amphiura incisa, from below; f.

Fig. 59. " " from above
; |.

Fig. 60. " " arm-joints, profile; $.

Fig. 61. " uereis, from below ; *£.

Fig. 62. " " from above ; *£-.

Fig. 63. " " arm-joints, profile
; ty.

Fig. 64. " sp. nov. ? (Station 220), from below; f.

Fig. 65. " " from above; |.

Fig. 66. " " arm-joints, profile; $.

Fig. 67. Ophiochiton tenuispinus, from below; \.

Fig. 68. " " from above; f.

Fig. 69. " " arm-joints, profile
; f.

Fig. 70. Ophiacantha Bairdi from below
; \.

Fig. 71. " " from above; \.

Fig. 72. " " arm-joints, profile
; \.

Fig. 73. " Bartletti, from below
; f

.

Fig. 74. " " from above
; \

.

Fig. 75. " " arm-joints, profile
; f.

Fig. 76. " cervicornis, from below
; f

.

Fig. 77. " " from above
; f

.

Fig. 78. " " arm-joints, profile
; f

.

PLATE VI.

Fig. 79. Ophiacantha lincolata, from below; \.

Fig. 80.
" " from above

; f

.

Fig. 81.
" " arm-joints, profile

; f

.

Fig. 82.
"

Itfcipellis, from below
; ^.

Fig. S3.
" " whole disk from above, to show the varied cov-

ering; ^.
Fig. 84.

" " arm-joints, profile
; ty.

Fig. 85.
" scolopendrica, from below; \.

Fig. 86.
" " from above

; \.

Fig. 87.
" "

arm-joints, profile ; -|.

Fig. 88. Ophiothatnnus vicarius ? (young), Station 190, 542 fathoms; -,
:
' The

entire back of the disk is shown, beset with shafts, each bearing a

bunch of three or more sharp, slender thorns. These show the em-

bryonic form of the thorny stumps so common in Ophiacantha and

allied genera, Only two joints of the short arms are represented.

Fig. 89. Ophiomitra incisa, from below; %

Fig. 90. " " arm-joints, profile ; I.
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PLATE VII.

Fig. 91. Ophiomitra incisa, from above
; f

.

Fig. 92. Ophiocamax fasciculata, from below
; \.

Fig. 93.
" " from above

; f

.

Fig. 94.
" "

ami-joints, profile
; \

.

Fig. 95. Ophiocopa spatula, from below ; ±.

Fig. 96.
" " from above; f

Fig. 97.
" " arm-joints, profile

; \.

Fig. 98. " " one of the flattened arm-spines ; !£.

Fig. 99. Ophiosciasma granulatum, from below
; \.

Fig. 100.
" " from above

; f

.

Fig. 101.
" " a flattened arm-spine in its skin-bag

; ^.
Fig. 102.

" "
arm-joints

; f.

Fig. 103. Ophiogeron supinus, from below ; -|.

Fig. 101. " " from above ; f

.

Fig. 105. " " joints at tip of arm, from below ;
^.

Fig. 106. " " joints at tip of arm from above showing absence of

upper arm-plates, and division of arm-bones into

halves
; f

.

Fig. 107.
" " joints at tip of arm, profile

; \.

Fig. 108. Ophiochondrus squarnosus, from below
; f

.

Fig. 109.
" " from above

; f.

Fig. 110.
" " arm-joints, profile

; |.

Fig. 111.
"

crassispinus, from below
; \.

Fig. 112.
" " from above

; \.

Fig. 113.
" " arm-joints, profile

; \.

PLATE VIII.

Fig. 114. Ophiomyxa serpentaria, from below
; ^.

Fig. 115. " " from above
; f.

Fig. 116. " " arm-joints, profile : \.

Fig. 117. Ophiobyrsa serpens, from below
; f

.

Fig. 118. " " from above
; f

.

Fig. 119. " " arm-joints, profile
; f

Fig. 120. " hystricis, from below, showing the large tentacles
; \

.

I 5. 121. " " from above; \.

Fig. 122. " " arm-joints, profile
; \.

Fig. 123. Hemieuryale tuberculosa, from below; £.

Kg. 124. " " from above
; \.

Fig. 125. " " base of arm, profile; \.

Kg. 136. " " joints from middle of arm, from above
; \.

Fig. 127. " " joints near tip of arm, profile
; \.
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Fig. 128. Ophiobrachion uncinates, from below; \.

Fig. 129.
" " from above

; \.

Fig. 130.
" " ann-joiuts, profile. The arm-books have all

fallen, leaviug their little mamelons
; \.

Fig. 131.
" " an arm-hook

; f

.

Fig. 132. Ophiocreas spinulosus, from below
; f

.

Fig. 133. " " from above; ?.

Fig. 134.
" "

joints near base of arm, profile
; f

.

Fig. 135. " "
joints near tip of arm, profile

; f

.

Fig. 136. Astronyx Loveni (young), from below
; ty.

Fig. 137. " " from above
; ty.

Fig. 138. " " arm-joints, profile
; ty.
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REPORT.

To the President and Fellows of Harvard College:—
During the past year the corner-piece of the Museum lias been

plastered, and some of the rooms are already occupied. This

part of the building can be completed in such time that the Zoo-

logical and Geological laboratories will be ready for use at the

opening of the next academic year.

The usual courses of instruction have been given at the Museum
by Professors Whitney, Hagen, James, Farlow, and Faxon, and

by Messrs. Mark, Davis, and Wadsworth.

For the details of this instruction and that in charge of Pro-

fessor Whitney, I would refer to their several reports.

Two of the assistants of the Museum and two advanced stu-
*

dents spent the greater part of the summer at my Newport

laboratory. The former devoted their time principally to ein-

bryological studies of annelids, fishes, and polyps. The collec-

tions sent for study to Professors Verrill, Smith, and Mackintosh

have been returned by them.

About eight hundred volumes have been added to the Library

during the past year. A special list of the Museum publications

is given to Appendix A of this Report ; they ore somewhat mure

extensive and numerous than has usually been the case, consist-

ing of twelve numbers of the Bulletins, and of two numbers of

the Memoirs. The publications issued elsewhere by several

specialists, based mainly upon Museum materials, are mentioned

in the special Reports of the Assistants of the Museum.

The publication of the preliminary Reports on the " Blake
"

lections has made excellent progress during the past year. There

now remain unfinished of these only those upon the Fishes,

Halcyonoids, Foraminifera, Ostracoids, Nemerteans, and some



minor groups, as well as the "Report on the bottoms. It has been

decided to publish only the final Reports of the fishes of the east

coast and of the Holothurians. That on the fishes will be pub-

lished in connection with the United States Fish Commission, and

include many species of shallower waters, first brought to light

by the dredgings of the " Fish Hawk." Professor G. B. Goode and

Dr. Bean have already prepared the greater part of this Report.

Dr. H. Theel, of Stockholm, who has undertaken to work up the

Holothurians, hopes next spring to transmit his final Report to

the Royal Swedish Academy of Stockholm, where it is to be pub-

lished. Professor Verrill has completed the examination of the east

coast Halcyonarians and Actinarias, and is preparing a Report of

these and of those of the Caribbean and Gulf of Mexico for the

Museum Bulletin. "Work is progressing favorably on the other

Reports. I have myself nearly completed Part I. of the final

Report on the Echini, twenty plates are already on stone, and

the remaining plates are well advanced. Concerning the results

of the explorations of the Tortugas, undertaken in 1881 under

the auspices of the United States Coast Survey, I am preparing

for the Museum Memoirs a monograph on the Porpitida? and Vel-

ellida? of the Gulf Stream. The twelve plates to accompany this

Memoir are completed. A second memoir on the structure of

the Tortugas, and the distribution of the corals forming that part

of the Florida Reefs, is also nearly completed. It will be illus-

trated by two maps and two plates, representing sections of the

reef.

Mr. W. H. Dall is now engaged in preparing the final report

on the " Blake " mollusca. His preliminary Report on the m©l-

lusca collected by the United States Coast Survey Steamer

" Blake " has been issued in parts from July to December, 1881.

Bull. M. C. Z. IX. No 2 ; pp. 111.

Mr. P. H. Carpenter has concluded his preliminary Report on

the Comatula: of the " Blake." It was published in October,

1881. Bull. M. C. Z. IX. No'. 4
; pp. 18. The crinoids of the

"Blake" collection, which had been placed in the hands of the

late Sir Wyville Thomson for determination, to be worked up in

connection with the "Challenger" material, have been trans-

ferred by Mr. John Murray, of the "Challenger" office, to Mr.

Carpenter. Mr. Carpenter proposes in connection with his father,

Dr. W. 15. Carpenter, to work out as fully as practicable I In-



minute anatomy of Pentacrinus, for which the material collected

by the " Blake " is quite extensive. In addition to the Penta-

crinus material, our specimens of Holopus were also placed in

his hands. Mr. Carpenter is now preparing a preliminary report

on this part of the " Blake " collection. During the spring,

Professor S. I. Smith has completed his Report on the Crustacea

collected by the " Blake" off the Atlantic coast of the United States,

during the summer of 1880. We are under great obligations to

Professor Smith, not only for the masterly manner in which he has

accomplished his task, but also for his promptness in writing this

Report, and preparing the excellent plates which accompany his

Report. Professor Smith's Report was published in June, 1882.

Bull. M. C. Z. X. No. 1
; pp. 108, pi. 16.

Dr. J. W. Fewkes, who accompanied me as assistant to the

Tortugas during the winter of 1881, has written a report on

the jelly-fishes we collected while carrying on explorations of the

Tortugas, under the auspices of the United States Coast Sur-

vey. Bull. M. C. Z. IX. No. 7 ; pp. 40, pi. 7. April, 1882.

Dr. Fewkes has also worked up some of the results of his

studies on the jelly-fishes of the New England coast, carried on

in my laboratory at Newport. Bull. M. C. Z. IX. No. 8
; pp. 20,

pi. 2. April, 1882.

The other publications of the Museum issued during the past

academic year are :
—

Observations upon the species of the genus Partula. by Dr. W.
D. Hartman. Bull. M. C. Z. IX. No. 5

; pp. 26, 2 pi. The collec-

tion of the species of the genus Partula. made by Mr. Garrett for

the Museum, forms a large part of the material placed at the com-

mand of Dr. Hartman.

Of the Memoirs, Part II. of Vol. VII. No. 2.— the climatic

changes of later geological times,— has been published by Pro-

fessor J. D. Whitney. Memoirs M. C. Z. VII. No. 2 ; Part II.

;

pp. 121-264. March, 1882. The concluding part of this memoir
is well advanced.

Of the Geological Series Vol. VII. there have been issued

6, by Professor Lesquereux, on recent additions t<» the collections

of fossil plants of the Museum, and No. 7 by Mr. Wolff, on the

great dyke at Quinev, Mass.

The second pari of the sixth volume of the Bulletin has been

published, completing that volume. Ir contains an important
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paper by Dr. E. L. Mark, on the maturation, fecundation, and

segmentation of Limax campestris ; 5 pi., pp. 552. Besides a

general review of what is known of the same phenomena in other

classes of the animal kingdom, based upon his own researches on

this difficult subject, Dr. Mark has added an exhaustive bibli-

ography.

I have also undertaken, in connection with Professor Faxon

and Dr. Mark, to issue in the Museum Memoirs a " Selection

from Embryological Monographs," which will contain 4to illus-

trations compiled from monographs scattered through innumera-

ble scientific transactions and periodicals, and serve as an atlas

to accompany any text-book on Embryology, such as Kolliker,

Balbiani, Balfour, etc. Such a publication will, I hope, be found

most useful to students and teachers. The 4to illustrations will

be accompanied by a carefully prepared description of the plates,

and an 8vo bibliographical list. The 4to illustrations and the

bibliographical lists will be issued in parts limited to special

groups of the animal kingdom.

The first part of the illustrations " Crustacea," has been pre-

pared by Professor Faxon, and was published during this summer.

Mem. M. C. Z. IX, No. 1 ; 14 pi., witli an explanation of the

Plates, June, 1882. Professor Faxon also prepared the Bibliogra-

phy to accompany the Crustacea ; it was published in March, 1882.

Bull. M. C. Z. IX. No. 6 ; pp. 53. I have myself prepared the

Bibliography of the Echinoderms. This was published in August,

1882. Bull. M. C. Z. X. No. 2, pp. 30, and I hope to finish the

selection of the illustrations for the Echinoderms in time to issue

the second part during this winter. Several of the plates of the

acalephs and polyps are finished. I shall have the assistance of

Dr. Fewkes in completing the preparation of this part. Professor

A. S. Packard, Jr., has consented to take charge of the part re-

lating to insects.

Other memoirs have also been prepared by the officers of the

Museum and published elsewhere. They will be found mentioned

in the reports of the special depart incuts. I may mention spe-

cially the final Report on the Ophiurida of lb'' "Challenger"

expedition by Mr. Theodore Lyman, forming a part of Vol. IV.

of the Zoological Results of the "Challenger." The preliminary

Reports in the " Comptea Rendus" of some of the Crustacea col-

lected by the " Blake" by Professor Alphonse Milne-Edwards; I



have myself published in the Proc. Am. Acad. XVII
; pp. 271—

302, 20 pi. July, 1882. Part III. of the Young Stages of Osseous

Fishes.

The late Professor F. M. Balfour has published, in connection

with Mr. Parker, in the Proceedings of the Royal Society, a pre-

liminary account of the Embryology of Lepidosteus based upon

the material sent him from our Museum. Professor Mackintosh

has completed his examination of the large series of sections of

spines of sea-urchins sent him by the Museum. His Report has

been sent for publication in the Memoirs of the Royal Irish

Academy of Dublin.

The arrangement of the new rooms which have become availa-

ble for exhibition and for storage has made excellent progress.

All the material temporarily stored in the exhibition rooms has

at last been removed and distributed to its final position, so that

we may now hope within reasonable time to open all our Zoologi-

cal Exhibition Rooms to the public, even should they not exhibit

all the specimens we expect to place in them.

The greater part of the gallery of the Systematic Collection of

Mollusks has been arranged, and Messrs. Hamlin and Hyatt hope

to finish the work on the Mollusks during the coming year. The

Systematic Collection of Fishes is now on exhibition and com-

prises the typical forms of the recent bony fishes, of the Selachians

and of the Ganoids. It only remains now to intercalate the

blanks and many of the fossil forms to complete this room.

The Systematic Collection of Birds is undergoing its final

arrangement. A large part of the faunal collections intended for

the Indian and Australian rooms has been placed in their exhi-

bition cases, so that these rooms also can probably be open to the

public during the coming winter. Fair progress has likewise been

made in the African faunal collection. The skeletons of the

reptiles, fishes, birds, and mammals, have been placed in the

storage rooms destined for their use. The workroom containing

the corals, polyps, echinoderms and sponges lias been partially

occupied, and Mr. Fcwkcs has arranged in the Systematic Boom
of Radiates a selected collection of Alcyonoids.

Mr. Garman has continued the explorations made by him

during the two previous years, and has brought together an enor-

mous collection of mammalian remains, — one oi' the finest, in-

deed, ever brought from the West. The thanks of the Muaeum
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are specially due to Dr. McGillicuddy of the Pine Ridge Indian

Agency for the assistance he has given to Mr. Garman, and for

his interest in his behalf.

Professor A. Lakes has continued to send fossil plants from

Colorado to the Museum ; they have as formerly been carefully

identified by Professor Lesquereux.

The past winter Mr. Sternberg spent in Texas collecting fossil

vertebrates from the permian. His collections have reached

Cambridge safely ; we are indebted to Major Henry of the

19th Cavalry, the Commander of Fort Sill, for the assistance he

rendered to Mr. Sternberg while at work in his district. Later

in the season Mr. Sternberg returned to Kansas, where he is still

engaged in making collections for the Museum.
I have specially to thank the Secretary of War, the Hon.

R. T. Lincoln, and the Secretary of the Treasury, the Hon. H.

M. Teller, for the letters of introduction they were kind enough

to send to Messrs. Sternberg and Garman for use in the Territo-

ries they explored.

Major Powell, the Director of the United States Geological

Survey, kindly allowed the Museum the privilege of sending a

collector under certain restrictions with the expedition sent by the

survey in charge of Mr. C. D. Walcott to collect palaeozoic fossils.

It will of course be of great importance to the Museum, in view

of our recent aecmisitions, that we should have as full a repre-

sentation as possible of the Western palaeozoic fossils.

Mr. Fewkes was sent by the Museum to examine the Bermudas,

in hopes of finding it a suitable and accessible locality for study-

ing the surface Fauna of the Gulf Stream. He is preparing a

report of his expedition for the Bulletin.

Dr. Hagen spent the greater part of the summer on the line of

the Northern Pacific Railroad making an entomological survey

for the Northern Pacific Transcontinental Company. He col-

lected during his trip a large number of insects from localities as

yet little visited by naturalists.

Large accessions for the faunal collections have been purchased

from Professor Ward. In addition to these purchases, we have

also received in exchange or as gifts a number of collections

mentioned in the special Reports.

During the past year the accessions to our invertebrate pateon-

tological collections have been most important. The Museum



has purchased from Mr. E. Haeberlein a large collection of Solcn-

hofeti fossils, the duplicate of a collection purchased some time

ago from him by the British Museum; though, of course, it did

not contain its greatest treasure, the Archeopteryx. But by far

the most valuable accession we have received during the past

year is the collection of Silurian fossils of Bohemia, brought

together by the late J. M. von Schary, which has been purchased

from his heirs. This collection is of the greatest value to Ameri-

can palaeontologists, as it will give us the means of comparing the

types of the great collections which have formed the basis of the

works of Barrande and of Hall. Some idea of the magnitude of

this collection may be formed from the fact that it contains over

100,000 specimens ; of these probably two thirds of the collec-

tion, no less than 1231 species, representing 157 genera, are

identified.

The whole collection was packed by Professor Hamlin, who was

sent out from the Museum on purpose to secure it. To Profes-

sor Poshepny we are under the greatest obligation for his services

in carrying out the negotiations which ended in the purchase of

this prize. The Schary collection, taken in connection with the

collections brought together from American localities, now makes

our collection of palaeozoic fossil invertebrates one of the finest

in existence.

Among the collections purchased in Europe, I may also mention

a fine collection of green-sand fossils from Cambridge ; a collection

of fossil fishes from the upper Cretaceous of the Lebanon, Syria
;

and a good collection of Devonian fishes from Cromarty, Scot-

land, with a few specimens from the Mountain Limestone of

Armagh, Ireland.



10

REPORT OX THE GEOLOGICAL DEPARTMENT.

By Josiaii D. Whitxet, Sturgis-Hooper Professor.

The geological department of the Museum has gone on, during

the year 1881-82, very much as in former ones, although the

number of special students has been small. Instruction was

given in geology and lithology to two candidates for the higher

degrees, their work in the field and laboratory having been

supervised by the Professor and the Assistant, Dr. Wadsworth.

The latter has continued his connection with the Museum, a

considerable part of his time having been occupied by the prepara-

tion of a subject card catalogue of papers and works in lithology,

intended for the use of students in this department. Nearly

every lithological paper and work of value can now be found

either in the University Library, or in that of the Sturgis-Hooper

Professor or his Assistant.

The collections in lithology have been considerably increased

during the past year. During the summer Dr. Wadsworth made

a geological excursion to Cape Breton, Nova Scotia, and New
Brunswick, and was thus enabled to add a considerable number

of specimens, not only of rocks, but of substances illustrative

of the economical geology of that region. He also has collected

in continuation of work previously done with the object of throw-

ing light on the geology of this vicinity. A valuable lot of build-

ing-stones was given by Mr. J. E. Wolff. Doctors Faxon and

Fewkes also presented specimens of rocks collected by them

during summer-vacation visits to Bermuda and Maine. A num-

ber of meteorites have been added by purchase. An arrange-

ment has been made with Mr. J. S. Diller, Geologist to the Assos

Expedition, with the consent of the Director of that work, by

which the rocks collected in the course of that survey, and the

thin sections prepared to be used in their description, shall be

turned over to our collection when the same arc no Longer re-

quired for use by the Geologist of the Expedition.

Professor Huntington has continued the preparation of micro-
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scopic sections of the rocks in the collection, and the number of

these now available for use by students of lithology now exceeds

two thousand.

The Sturgis-Hooper Professor published in April the second

part of the " Climatic Changes of Later Geological Times," and

in October the third and final portion of that work. This com-

pletes the seventh volume of the Memoirs of the Museum. He
also published in the Bulletin of Harvard University a " List of

American Authors in Geology and Palaeontology."

The following papers have been published during the current

year in the lithological department:—

By Dr. Wadsiyortii.

1. Some Points relating to the Geological Exploration of the Fortieth

Parallel. Proc. Bost. Soc. Nat. Hist., 1881, XXI. 243-274.

2. On the Relation of the Quincy Granite to the Primordial Argil-

lite of Braintree, Mass. Ibid., pp. 274-277 ; Harvard Univ. Bull., 1882,

II. 360.

3. On the Trachyte of Marblehead Neck, Mass. Proc. Bost. Soc.

Nat. Hist., 1881, XXI. 288-294; Harvard Univ. Bull., 1881, II. 267.

4. On the Lithological Character of the Palaeolithic Implements of

the Valley of the Delaware. Proc. Bost. Soc. Nat. Hist., 1881. XXI.

146, 147.

5. Notes in Geology and Lithology. Including

(a) The Marblehead Diabase.

(b) Picotite found in the Groundmass and Feldspar of Basalt.

(c) Zircon-Syenite from Marblehead, Mass.

(e?) The Stoneham Limestone.

(/) On the Relations of the so-called Felsite to the Conglomer-

ate on Central Avenue, Milton, Mass. Harvard I'niv.

Bull., 1882, II. 359, 360, etc. ; Proc. Bost. Soc. Nat.

Hist., 1881-82, XXI. 306, 314, 315, etc.

By John Eliot "Wolff, Assistant in Geology in the College, and Can-

didate for the Degree of Ph.D.

6. The Great Dike at Hough'a N<rk. Quincy, Mass. Bull. Mus.

Comp. Zool., 1882, VII. 231-242.

A considerable amount of other material in lithology and

geology has been partially prepared for publication, and will

probably be completed and placed in the hands of the p

(lining the coming year.
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REPORT OX THE INSTRUCTION GIVEN BY PROFESSOR
FAXON, DR. MARK, AND MR. W. M. DAVIS.

The course in Biology, given by Professors Farlow and Faxon,

was attended by thirty-two students, five of whom were Seniors,

sixteen Juniors, six Sophomores, and five students in the Law-

rence Scientific School. In the laboratory work of this course

they had the assistance of Mr. C. H. Morss. The course in Ad-

vanced Zoology by Professor Faxon was followed throughout the

year by thirteen students (eleven Seniors and two members of the

Lawrence Scientific School), two of whom supplemented their

study in Cambridge by several weeks' work in Mr. Agassiz's lab-

oratory at Newport, R. I.

The course in general Zoology, by Dr. E. L. Mark, was pursued

by fifty-four students ; of whom eight were Seniors, twelve Juniors,

twenty-six Sophomores, and two Freshmen. Four were students

in the Lawrence Scientific School, and two were unmatriculated.

The course in Embryology, also by Dr. Mark, was followed by

three persons, one of whom was a candidate for the degree A. M.,

and the two others were students of the Lawrence Scientific

School. The lectures were also regularly attended by three other

persons during portions of the year : a candidate for the degree

of Sc.D., a special student in Entomology, and a student of the

Bussey Institution.

On account of the absence of Professor Shaler, the electives in

Palaeontology and Historic Geology were not given this year.

For the same reason, the classes in General and Advanced Geol-

ogy were put in charge of Mr. W. M. Davis, instructor in the

department. The work done was as follows: —

In Physical Geography and Meteorology. Lectures three tunes a

week, on tli«- .-.line plan as in previous years, to :i class of Bixty-three un-

dergraduates, :nnl three students of the Scientific School.

In Geology. Lectures three times -i week, based on Dana's Manual
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of Geology, to a class of sixty-seven undergraduates and two members

of tlie Scientific School. Voluntary excursions to points of interest in the

neighborhood of Cambridge and Boston were made on several Saturday

afternoons during the fall and spring.

In Advanced Geology. Lectures twice a week, fall and spring, three

times a week through the winter, based on Lyell's " Principles of Geol-

ogy," to a class of seventeen undergraduates and one Scientific student.

Weekly excursions were made during the fall and spring to quarries and

ledges in Somerville and Brighton, under the direction of the instructor

and Mr. J. E. Wolff, assistant in Geology.

During the May recess, Messrs. Davis and Wolff, with five

students, visited an interesting region between the Hudson River

and Catskill Mountains, near the town of Catskill, N. Y. A short

account of part of the results of the trip was published under the

title of " The Little Mountains East of the Catekilla " in Appa-

lachian Vol. III. A fuller description of the work done will be

published in the Bulletin of the Museum.

Papers in addition to the two above named were prepared

by Mr. Davis on the " Classification of Lake Basins " and on

" Glacial Erosion ; " the first published, the second in press in

the Proceedings of the Boston Society of Natural History ; and

by Mr. Wolff on the Building and Paving Stones used in Boston

(a report made to the U. S. Census), and on " The Great Dike at

Hough's Neck, Quincy, Mass.," published in the Museum Bulle-

tin. Mention may also be made of some geological work con-

tinued for the past three summers on Mt. Desert by a party of

undergraduates, many of whom were, or had been, students in

this department. Mr. Davis spent part of two vacations in their

camp. An account of their results, with a geological map of the

island, is now in preparation.
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KEPORT ON MAMMALS AND BIRDS.

By J. A. Allen.

Mammals. — The additions during the year include forty-five

mounted specimens, ten skins, fourteen mounted skeletons, seven

disarticulated skeletons, and ten skulls. Among the mounted

specimens are a fine male gorilla, a young chimpanzee, female

and young orang, an Indian tapir, a Sumatran rhinoceros, a giant

armadillo, several sloths, and various monkeys. The mounted

skeletons include a gorilla and an orang.

The fossil mammals collected during the season of 1881, by

Mr. Garraan in Wyoming and by Mr. Sternberg in Kansas, came

to hand too late to receive satisfactory mention in the report for

that year. The Wyoming collection embraced very fine skulls of

two species of large-horned perissodactyles, besides additional

material of much value pertaining to many of the species repre-

sented in Mr. Garman's first collection from the same region,

noticed in the Report for 1879-80. Mr. Sternberg's collection

contained nearly perfect skulls of three species of rhinoceros,

lower jaws of adult and young examples of a mastodon of the

genus Tetralophodon, together with remains of horse, camel,

deer, rodents, and carnivores,— the two last-named groups being

each represented by several species. These gentlemen have suc-

cessfully continued their explorations during the past season, but

their collections have not yet reached the Museum.

Bikds.— Four hundred species of mounted birds have been

added to the collection by purchase, and over one hundred have

been mounted from skins previously in the collection, making an

aggregate addition of over six hundred specimens to the exhi-

bition Beries. Aboul six hundred and fifty skins have been re-

ceived. These include aboul two hundred t'nun Queensland,

representing one hundred and eighteen species, and thirty-one

from Western Asia, both collections added by exchange; two
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hundred from Southern Mexico (one hundred and thirteen spe-

cies), purchased, and one hundred and fifty from Colorado. The
Museum is indebted to Captain Charles Bendire for a small lot

from Washington Territory. There have been added to the Oft-

teological series thirty mounted and ten unmounted skeletons.

Among the former are four very fine moa skeletons, representing

three species, obtained through Professor Ward.

Owing to my illness during a large part of the year, little work

has been done on the collections of mammals and birds. Recently,

however, the material for the faunal collections has been placed

in the exhibition rooms, and the Indian and African rooms will

soon be added to those open to the public. Three fourths to

seven eighths of the species ordered for the faunal collections have

been received, toward the completion of which we are still receiv-

ing frequent instalments.

The publication of a " Preliminary List of Works and Papers

relating to the Mammalian Orders Cete and Sirenia" was began

early in the year in the Bulletin of the U. S. Geological Survey

of the Territories (Vol. VI., pp. 399-5G2), but inability on the

part of the author to revise the proof-sheets necessitated the

suspension of the printing at the end of the first third of the

paper.
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REPORT ON THE REPTILES AND FISHES.

By Samuel Garman.

About one third of the year has heen devoted to field work in

some of the Western Territories, in continuation of the explora-

tions of the past years. Four species of snakes and as many of

lizards, with many valuable duplicates, make up the total number
of recent species obtained. Among the fossils there are a num-
ber of Pythonomorph Saurians and some fishes from the upper

Cretaceous and lower Eocene, and a few turtles from the Miocene.

The mollusks and birds are represented to some extent, but the

bulk of the fossil collection belongs to the mammals. Of the latter,

there are mice and other rodents, pigs, deer, and camels. A con-

siderable number of individuals belonging to several species of

horses were collected from the lower Eocene to the upper Plio-

cene inclusive. The more recent of these were found in such sit-

uations as to suggest the cause of extinction to have been a very

severe winter, much more extensive and severe than those that

occasionally, at long periods, are met with in the same section of

country in modern times. If a winter so severe as to sweep away

the cattle and horses were to visit the region, it would leave their

remains crowded together in canons, gullies, ravines, and other

sheltered places in the Bad Lands, very much as the Pliocene

mammals are found. As if from freezing, the shafts of the larger

bones are generally splintered. From the lower Miocene, or Bronto-

therium beds, only such things were taken as would supplement the

collections made in 1880 and 1881. If it had been desirable to

duplicate to any extent, enough was discovered to have made the

collection three times as large. As it is, sufficient material was

brought away to represent five genera of the Brontotheridae, A

complete skull of a species of Megaeerops forms one of the largest

and heaviest specimens. The genus Rhinoceros is represented

by several species from the Miocene and Pliocene. A discovery
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of considerable importance was an entire specimen of a gigantic

Edentate, allied to Megatherium, in what appeared to be the Pli-

ocene. This specimen we were fortunate enough to dig out, pack,

and ship in good shape. Mastodons and elephants were found in

various localities. One of the latter had tusks more than six feet

two inches in length, and more than nine inches in diameter at

eighteen inches from the head. Among the undetermined speci-

mens there is a large number of skulls, jaws, and teeth. Thirty-

two cases were shipped, and arrangements were made by which

others, left on account of haste, are being secured for the Museum,

and forwarded as rapidly as possible.

In the Museum, the main work of the year has been directed

toward the improvement of the exhibition and of the condition of

the collection in the storage rooms. The systematic collection

of Fishes and Selachians has been entirely rearranged. Various

Sauria and Batrachia, in addition to those previously reported,

have been mounted in alcohol, and, experiment suggesting better

methods, it is found expedient from time to time to improve on

the results of the first attempts in this direction. Specimens of

Piratinga, Platystoma, Boa, Jacare, and Hatteria have been

taken from the alcohol and prepared as skeletons. Some stuffed

reptiles of the larger genera have been purchased, and a fine

Ptyclicmys concinna was secured by exchange. The purchases

include lots from New Zealand, Australia, and Palestine. One

of the most valuable acquisitions is a fine series of Hatteria or

Sphenodon. Donations have been received from Prof. S. A.

Forbes, Prof. F. W. Putnam, Prof. W. A. Forbes, F. W. Cragin,

N. Vickary, F. A. Bell, James Hill, Mr. Rollins, and others.

The additions to the collections are distributed as follows : Four

species of Selachians, fifty-two of fishes, ten of Batrachians,

twenty-three of Ophidians, fifteen of Saurians, and six of Che-

lonians. A selection of seventy-seven species of fishes and reptiles

was sent to the Boston Society of Natural History, and others to

Mr. W. A. Forbes, and the Zoological Society of London.
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REPORT ON THE CONCHOLOGICAL AND PALiEONTO-

LOGICAL DEPARTMENTS.

By Charles E. Hamlin.

Since the last annual report a very important addition has been

made to the collections of Fossil Invertebrata by the acquisition

of the great collection of Bohemian Fossils of Primordial, Lower

Silurian and Upper Silurian age, made by the late J. M. von

Schary, of Prague, and purchased from his heirs. The speci-

mens, which are of the finest quality and in perfect condition,

number more than one hundred thousand (100,000), and repre-

sent one hundred and fifty-seven, (157) genera and twelve hundred

and thirty-one (1231) determined species, besides many species

still undetermined.

A collection of fossils from the beds of Lithographic Slate at

Solenhofen in the district of Pappenheim, Bavaria, has been

bought and received from Ernst Haeberlein of Pappenheim. It

is made up in about equal proportions of Vertebrata and Inver-

tebrata.

The work of selecting, determining, and mounting recent and

fossil Lamellibranchiata for exhibition, begun previously to the

last report, was interrupted by my departure to Europe on busi-

ness connected with the Schary collection. It has been resumed

since my return, and will soon be completed.

In consequence of my absence and the pressure of other work,

conchological exchanges have this year been almost wholly sus-

pended. The large stock of Achatinelloe from the Pease collec-

tion has been sent for study to Win. D. Hartman, M.D., of West

Chester, Penn., who is engaged in monographic work upon that

obscure genus.
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REPORT OF THE ENTOMOLOGICAL DEPARTMENT.

By II. A. IIa'.kn.

The additions to the collection consist of some types of Lord

Walsingham's N. A. Tineina presented by Mr. V. T. Chambers

of Covington, Ky., and the large collection of insects presented

by the Northern Pacific Railroad Transcontinental Survey. As
the insects have been collected in one of the districts of the

United States, not previously visited by entomologists, Washing-

ton Territory east of the Cascade Mountains and north of tho

Columbia River,— they are of importance, and fill large gaps in

the collections of North American insects in the Museum.

A large number of insects have been spread, and the rearrange-

ment of the large collection of Odonata has nearly been finished.

Facilities for examining parts of the collection have been

granted to specialists and students. Professor H. Osborn of

Ames, Iowa, worked here three months, and several ladies have

studied N. A. Lepidoptera. The assistant has lectured on general

entomology to five students and one lady.

The following gentlemen have received materials for their pub-

lications from the Museum collection : Rev. A. B. Eton. Croydon,

England, on the Ephemerina. A part of his results are published

in the Entom. Monthly Magazine, London. The work will be

published by the Royal Society, London, with a large number of

plates in 4to.

Dr. Vayssiere, Montpellier, has published the remarkable

nympha of Baitisca obosa. similar to Prosopistoma, in his mon-

ograph of the early stages of Ephemerina in Ann. Sc. Nat. Paris

from specimens of our collection.

Count Keyscrling has published in Wien. Zool. Bot, I

number II. on American Spiders, based partly upon specimens of

the collection.

As usual, correspondence with North American entomoloj

has occupied a considerable part of the time o\' the Assistant.
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The Assistant has published the first part of a monograph of

the Psocina in the Stett. Ent. Zeit. with two plates drawn by

himself. The description of the fossil species in amber was

made after the specimens in the collection of Mr. Kuenon,

Konigsburg, Prussia. The second part (Fossil Atrophia) is

nearly ready for publication.

A description of the North American species with anatomical

details is published in Psyche.

A paper on the color and the pattern of insects is published in

the Proceedings of the American Academy of Arts and Science.

A number of smaller publications have been given in different

serials (Nature, Ent. M. Mag., Zool. Anzeiger, Stett. E. Zeit.,

Canad. Entomol., Psyche, Proc. Boston Soc. N. fl.)

The Library has received a number of very important additions
;

a number of smaller books, pamphlets, and continuations of

serials has been presented by the Assistant.

A revision of the Catalogue and of the Library has been under-

taken. The collection of the works of T. W. Harris and Asa

Fitch is now quite complete.

The Assistant was engaged during the greater part of the

summer in an economic survey of Washington Territory for the

Northern Pacific Railroad Transcontinental Survey.
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REPORT ON THE CRUSTACEA.

Rt Walter Faxon.

Since the last annual report, as much of my time as was not

demanded by other duties has been employed in arranging and

cataloguing the Crustacea of the " Blake" Expeditions of 1877-

78 and 1878-79, together with other collections comprising many

type specimens. Much of the value of the carcinological material

in this Museum comes from the large number of authors' types

contained therein. I have therefore thought it advisable, pending

the revision and determination of the whole collection, to select

such " type " collections, and carefully number and catalogue the

specimens, thus ensuring them against loss of labels and at the

same time rendering them easy of access for comparison. Among
the collections embracing types or specimens equally authorita-

tive, from being labelled by the describers of the species, may be

mentioned:— Astacidse from Georgia, described by John Le

Conte in 1855; Crustacea from the AVilkes United States Ex-

ploring Expedition, named by Dana; types of Stimpson's species

from the east and west coasts of the United States, and from the

United States North Pacific Exploring Expedition: types of the

species described by Ordway in his monograph of the genus Cal-

linectes ; Ilagen, in Monograph of North American Astacidffi;

Packard, Phyllopoda ; Faxon, Crustacea of Lake Titicaca ; fresh-

water Crustacea from the United States, described by S. 1.

Smith and O. Hargcr ; Page's species of North American Cla-

docera ; Cymothoids descried by Schiodte ami Meinert; deep-

sea Crustacea of the " Bache," " Bassler" and " Blake' 1 Expe-

ditions, described by A. Milne Edwards, S. 1. Smith, and E, B.

Wilson (Pycnogonida).

Among the noteworthy additions to the collection, (luring the

year, are fine specimens of Astacopsis serratus Saswell and L'ali-
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nurus tumidus Kirk, from Australia, purchased of H. A. Ward,

of Rochester, N. Y.

The Report on the Crustacea of the " Blake " Expeditions of

1877-78 and 1878-79, by A. Milne Edwards (the first instal-

ment of which appeared in the Bulletin of the Museum, Vol.

VIII. No. 1), has been continued in Annales des Sciences Natu-

relles, 6th ser. Vol. XI. Eight new genera and nineteen new

species are recorded. Many species from the " Bache," " Hassler
"

and " Blake" dredgings are described for the first time in the same

writer's great work on the Stalk-eyed Crustacea of Mexico

(Recherches Zoologiques pour servir a l'Histoire de la Faune de

FAmerique Centrale et du Mexique, 5e Partie, Tome I.). In

another paper he gives the general results reached through the

study of the " Blake " Crustacea. The first part of S. I. Smith's

Report on the Crustacea of the " Blake " Expedition of 1880,

along the east coast of the United States, comprising the Deca-

pods of the collection, was published in June in the Bulletin of

the Museum, Vol. X., No. 1, with sixteen plates. Five new genera

and twenty new species are described. From this collection a set

comprising 25 species and 252 specimens has been made up for

the U. S. National Museum, Washington, another set of 12

species, 91 specimens, for Yale College Museum. In return a

series of 33 species, 351 specimens, dredged by the United States

Fish Commission off the coast of New England, 1877-81, has

been received from the National Museum. These are named by

Smith.

During the year a second contribution to the monograph of the

Cyniothoidae, by Schib'dte and Meinert of Copenhagen, based in

part upon material sent from this Museum, has been published in

Naturhistorisk Tidsskrift, 3d series, Vol. XIII.
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REPORT ON THE RADIATES.

By J. Walter Fewkes.

During the past year the collection of corals formerly stored in

the attic has been placed in cases in their final storage room in the

new part of the Museum. The systematic collection of Alcyonoids

on exhibition has been mounted and rearranged. Representatives

of the more important genera of West Indian and South American

corals have been placed on exhibition in the South American

faunal room.

The " Blake " Alcyonoids have been examined and sent for

identification to Professor Verrill, who will write the final report

of this group. A small number of Bermuda corals' and hydroids

has been added to the general collection.

The Museum published during the year the following papers,

which I had prepared for the Bulletin :
" Explorations of the Sur-

face Fauna of the Gulf Stream, under the auspices of the United

States Coast Survey. By A. Agassiz. I. Notes on Acalephs from

the Tortugas, with a Description of New Genera and Species." 7

plates. Bull. Mus. Comp. Zool., Vol. IX., No. 7; and -On the

Acalephse of the East Coast of New England." 1 pi. Ibid. Vol.

IX., No. 7. In addition, I have written for the American Nat-

uralist (Feb. 1882) a paper entitled " The Siphonophoivs. IV.

Anatomy and Development of Diphyes," and for the American

Journal (Feb. 1882) " A Cercaria with Caudal Setae."
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REPORT ON THE LIBRARY.

By Miss F. M. Slack.

During the year ending September 1, 1882, the Library has

been increased by 779 volumes, 1055 parts, and 523 pamphlets.

VOLUMES. PARTS. PAMPHLET8.

Gift 51 86 72

Exchange 114 375 82

Purchase 270 468 40

A. Agassiz 39 122 328

Museum Publications 4 1

Binding parts and pamphlets 305

779 1055 523

The whole number of volumes now in the Library of the

Museum (exclusive of pamphlets) is 15,526.

I
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PUBLICATIONS

OK TMK

MUSEUM OF COMPARATIVE ZOOLOGY

FOR THK ACADEMIC YEAR 1--1 1882.

Of the Bulletin.

Vol. VI., Part II., completing the volume, being :
—

No. 12. Maturation, Fecundation, and Segmentation of Li.m.w Cajcpbc

Binney. By E. L. Mark, pp.453. 6 plates. October, 1881. -37.60.

Vol. VII. (Geological Series, Vol. I.).

No. 6. Report on the recent additions of Fossn Plants to the Museum Col-

lections. By L. Lesquereux. pp. 6. October, 1881. 5 c.

No. 7. The great Dike at Hough's Neck, Quincy, Mass. By J. E. Wolff.

pp.12. July, 1882. 10 e.

(Vol. VII. to be continued).

Vol. IX., completing the volume :
—

No. 2. Reports on the Results of Dredging by the U.S. ('. S. Steamer " Blake."

XV. Preliminary Report on the Mollusca. By W. 11. Dall. pp. 112.

December, 1881. $1.00.

No. 4. Report on the Results of Dbbdg [ng by the U. S. C. 8. Steamer " Blake."

XVI. Preliminary Report on the Comatii.k. By P. 11 I u:iister.

pp. 20. 1 Plate. October, 1881. 20 c.

No. 5. Observations on the Species of the Genu > Pabtola Ft., with Biblio-

.
graphical Catalogue of all the Species. By W. D. Hakim w p]

2 double Plates. December, 1881. 50 c.

No. 0. Bibliography to accompany " Selections from Embryological Mono-

graphs " compiled by A. A(i\<-i/., \V. Faxon, and I I. M.u:k. I.

Crustacea. By \V. Faxon, pp.64. March, l
sv-'-' 60c.

No. 7. Explorations of the Surfacb Fai ka ol the G i Stbj oi under the

Auspices of the U. S. Coast Survey. Bj A A.OA88H 1 Notes on Ai >.

lepiis from the Tortogas, with a Description of new Qenen and

Species. By J. \V. Fbwkes pp. 40. 7 Plates {''< double). April

1882. (I 26

No. 8. On th.' Ai
1 1 rn.i of the Bast Coabi ol Ni w England Bj J W

I'i.h CBS. pp. 20. 1 double Plato. April. L882
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Vol. X.

No. 1. Reports on the Results of Dredging by the U. S. C. S. Steamer
" Blake." XVII. Report on the Crustacea. Part I. Decapoda. By
S. I. Smith, pp. 108. 16 Plates; June, 1882. $2.50

No. 2. Bibliography to accompany " Selections from Embryological Mono-

graphs," compiled by A. Agassiz, W. Faxon, and E. L. Mark. II.

Echinodermata. pp. 26. By A. Agassiz. August, 1882. 25 c.

No. 3. Reports on the Results of Dredging by the U. S. C. S. Steamer

"Blake." XVIII. The Stalked Crinoids of the Caribbean Sea. By
P. H. Carpenter. (Is in press.)

Of the Memoirs.

Vol. VII. :

No 2. The Climatic Changes of Later Geological Times. Part II. contain-

ing pp. 121-264. Part III., completing the volume, is in press.

Vol. IX.

No. 1. " Selections from Embryological Monographs," compiled by A.

Agassiz, W. Faxon, and E. L. Mark. I. Crustacea. By W. Faxon.

28 pp. 14 PI. $3.00.

I
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[I!.]

INVESTED FUND8 OF THE MUSEUM.

In the hands of the Treasurer of Harvard College, Sept. 1, 188E

Sturgis-IIooper Fund §100,000.00

Gray " 60,00000

Agassiz Memorial " 2 fj7/J33.10

Teachers & Pupils' Fund 7,694.01

Permanent " 117 -

Humboldt " 7.71".;.;

$680,737.11

The payments on account of the Museum are made by the Bursar of

Harvard College on vouchers approved by the Curator. The accounts are

annually examined by a committee of the Museum Faculty. The only funds

the income of which is restricted, the Gray and the Humboldt funds, are

annually charged in an analysis of the accounts with vouchers to the pay-

ment of which the income is applicable.

The income of the Gray fund can be applied to the purchase and main-

tenance of collections, but not for salaries.

The income of the Humboldt fund can be applied for the benefit of one

or more students of Natural History.
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