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PREFACE.

Tliis work contains an acconnt of iorty-tlnee species of Copepoda, all parasitic on mala-

costracous Crnstacea, and all belonging to the same family. AVhen in 18'J0 I began

my study of this group, there were published descriptions of only three species, and mention

had been made of a fourth. Two more have been since described and a seventh named,

but not described; so that until now (July 1897) only five species have been really made

known. In the present work I increase this number about nine times, and yet, most

likely, my discoveries only extend to one fifth or one sixth or perhaps a much smaller part

of the species extant. I have been brought to this conclusion by the consideration that no

less than thirty-three of my species have been found exclusively on Crustacea in the

Zoological Musevmi of the Copenhagen University. What multitudes of these animals are

likely to be discovered, when some day the large foreign museums ac(iuire rich collections

of non-decapod Malacostraca, and when this material is submitted to a thorough research!

On the whole, my studies of late years have given me the impression that of nearly all the

Crustacea living on the bottom of the sea — the Decapods excepted — we only know

from about half down to a very small percentage of existing species. Especially to the

parasitic forms does this apply, and I think one of the most important results of the present

work is to show the wealth of a group, whicli hitherto has occupied only a very diminutive

place. It may be added that, in the course of the last two years, I have found on the

material brought home from the sea near Iceland and Greenland by the i'Ingolf« expedition

several new forms which cannot be included in the present treatise, but which will be

subjected to future examination.

A chance led me to this study. In dissecting a female of Idofhca niurina (L.) I

discovered in its marsui)ium an unknown parasite belonging to the Epicaridea, and further

i-esearches led to the discovery of a number of specimens of this species and of a form

nearly akin to it on Edotia nodulosa (Kr.). Both parasites were afterwards described from



mj' material by Giaid and Bonnier (tiie genus CJypconisms G. and B.). Those authors had

just previous!}' described an Epicarid living as a parasite on Ampelisca diadema Costa.

What I had found on Idotheidiie tempted me to go on looking for Epicaridea, so I examined

our Anipeliscidse and tbund — not these forms, — but several species of Clioniostomatidae

as well as another most remarkable parasite, wlrich I described in 1892 under the name of

Bhisorhina AmpeJisca; H. J. H. Professor Sars has told me (1886) that he had found some

species of Sphferoni'Ua on Ampliipoda. Now, as my own discoveries had called forth my

interest, I began in the Copenhagen Museum an examination of the material of Ampliipoda

and later on of the other orders of Malacostraca.

Professor G. 0. Sars lent me all his material of this family for my researches, and

he further provided me with newly discovered forms — seven in all, — of which four are

particularly interesting; two of the most remarkable genera, the parasites on Mysidse, are

owing entirely to him — for all of which I have great pleasure in offering the eminent

naturalist my best thanks. — The Rev. Canon A. M. Norman, F. R. S. , lent me the types

of Asjiidoecia Normani Giard and Bonuiei', and the Rev. Th. R. R. Stebbing, F. R. S.,

determined for me some Ampliipoda from the Mediterranean, the West-Indies, the Cape and

Hong-Kong, for which I beg these gentlemen to accept my thanks.

Last, not least, I wish to express my \\arm giatitude to the managing Committee

of the Carlsberg Fund for having allowed me a considerable sum to defray the expenses of

the present work.

The English translation from the Danish manuscript is the woik of Miss Louise

von Cossel.
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I. INTRODUCTORY REMARKS.

The iiiajoi-ity of the species here described I found in examining' systematically for this

purpose the collections of tlie Zoological Museum in Copenhagen. Throughout a number

of years the two directors of the entomological department, the late Professor J. C. Schiodte

and his successor , Inspector Dr. F. Meinert , have taken care not only to acquire as many

species as possible, but — of the smaller forms — also as many individuals as could be

procured, so that of a good many northern Amphipoda, and of a great number of Danish

Amphipoda, Cumacea, etc.. the museum possesses hundreds of specimens. This has been of

the greatest use to me in my researches, for while a few of the parasites — at least of

those found on our own material — are met with rather frequently, the greater number are

very rare, and a considerable part so scarce, that only one or two specimens are found on

each hundred of the animals examined. As a matter of course, I have examined numerous

species without iinding a single parasite.

Of the following forty-three species only one lives on the outside of its host (Mysidae

verse), two occur in the bi-anchial cavity of Cumacea, two in the branchial csuvity of Hippolyfe

;

all the remaining species are only found in the marsupium of the female of Amphipoda

Gammaridea, Isopoda, Cumacea and Mysidae verae (or sometimes in young individuals of

Amphipoda on the ventral side of the thorax between the gills). In the Isopoda, the

Mysidae, and sometimes in the Amphipoda, parasites can be seen by looking through the

plates of the marsupium. In most Amphipoda and in Cumacea the marsupium has to be

submitted to a closer examination; some of the plates have to be lifted up and examined

through a lens; in the small forms even the adult parasites can only be discovered by help

of a simple microscope. Where a closer search of an infested marsupium is re(iuired, it is

usually necessary to place the host in a hollow ground glass -plate under water, and to

examine it very carefully twenty or thirty times magnified under a simple microscope, in

order to be able to discover the male animals which are generally V4—V'e mm. in length,

as well as the free larvae and the pupae, and to find out the way in which these minute

animals are hinged.

1



Parasites are not at all easy to deal with; when taken out, everything — except

perhaps tolerably large females and ovisacs — must be kept in glycerine on an object-

glass, for if males, pupas, etc. are put in spirit, they are generally difficult to find and to

get out of the tubes. For this use the glycerine must always be strongly diluted with water,

otherwise the animals shrink very much, and the females especially are very apt to lose

their shape. The water is made to evaporate by standing exposed to the air. Neither the

females nor the males nor the animals in any stage of development, can bear the pressure

of a glass -cover, or of part of it, without losing their natural shape. In order to make

drawings of the entire animals or of parts of the females, the following method was employed

:

I took very small covers (frequently a middle-sized cover was cut into four parts), and

placed a very thin wooden wedge under the middle of the back edge of the cover, so that

by very carefully pulling the wedge a little, I made the glass touch the animal, or part of

it, just sufficiently to keep it in a certain position ; by means of a hair, which was introduced

through the opening, its attitude could easily be changed. In this way I was able after

some practice to manipulate a male of the length of Ve mm. , so that I could make accurate

illustrations of one specimen seen from below and sideways without damaging it at all.

After use the animal and all the parts that had been examined were placed under a large

glass-cover in the way described above, and the opening was closed with varnish. The

female was always dissected, in order to submit the head and the genital area to a careful

examination. The latter part was treated in the following way: with a sharp and very

small knife I cut through the animal a little above the genital region, after wliich this part

was placed under a simple microscope which magnified it a hundredfold; the inside of it

was cleaned with a knife, so as to leave only the muscles of the genital apertures and one

or both of the receptacula seminis. 1 specify this proceeding, which 1 learned by degrees

tlu-ough rather troublesome experiences, partly that the reader may judge of the accuracy

of my illustrations, partly to enable future students, who may not possess such ample material,

to conquer the difficulties with comparative ease.

As far as possible, I have everywhere given figures of an adult female, a male and

an ovisac (sometimes adding one or two pupae) magnified to the same scale, in order to show

the relative size of the two sexes, the ovisacs and eggs. The size of the male compared

with the female and the ova varies very much in the dittei'ent species. For the convenience

of the student, and in accordance with earlier statements (1890), I haxa always figui'ed the

males vertically from the ventral side and laterally from the left-hand side. While in

synnnetrically shaped Arthropoda, in dorsal or ventral view, I generally arrange the position

of the legs and figure those on one side to correspond with tho.se on the other, with the

parasites described in the present work I have not ventured to do this. The animals were

often a little crooked on account of a slight pressure , to which they had been exposed in

the marsupium; maxillipeds and legs were found straddling in different directions, and as a

rule were too small to allow of much alteration in their attitude, without great risk of



damage ensuing. I only ventured slight attempts at construction, not being able to calculate

how the details — e. g. legs of males and larvse — would appear, if diawn in a position

differing from the one in which they were found. As a rule I have figured the animals

with all the irregularities they presented, and the limbs in the position they happened to

occupy at the time of drawing. Where I had several specimens at my disposal, of course

I chose the one which was most suitable for illustrat on.

I must briefly mention one point in my nomenclature. In 1S93 I stated (in »Zool.

Auzeiger«) that the two pairs of limbs which had been formerly named the first and second

pairs of maxillipeds, ought to be regarded as the second pair of maxill* and a pair of

maxillipeds. Shortly aftei-wards Dr. W. Giesbrecht gave very detailed proofs of the same

fact (Mitth. Zool. Stat. Neapel, 11. B.). I also proposed to introduce the names »maxillul£e«

and » maxillae « (in analogy with the commonly used names »antennulae« and » antennae «) for

the two pairs of jaws, and I shall here avail myself of these short, convenient and very

intelligible names.

In conclusion a few remarks may be offered about the plan of the present work.

For several reasons I have contented myself with representing the exteiiial structure of the

adult animals and their post-embryonic development, and I have spent an exceedingly long

time, partly in finding females and eggs, males, larvae and pupae, partly in studying the

material I had discovered. The result is that at present scarcely any moderately large

family of genuinely parasitic Copepoda is so well known as the Choniostomatids. I have

found the males of thirty-two of the forty-three species, the larvae of twenty-three, the pupae

or other stages of the post-larval development of a pretty considerable number of species.

At the same time I must call attention to the great and numerous gaps in the knowledge

of the metamorphosis of these animals, which vary remarkably according to the different

species. On their embryology I do not enter at all, and their anatomy is almost totally

omitted; I could not have given information of any value unless I had stayed long enough

at the seaside to enable me to collect a large supply of living animals of several species,

but this would have considerably delayed and increased the work, which is rather voluminous

as it is ; so, not being able to present an exhaustive study of these topics, I have — contrary

to the habit of numerous authors — only treated what was indispensable to classification

(the genital region and receptacula sennnis). Besides, I should advise students not to enter

upon the anatomy of forms so small, difficult and for the most pai't rare, before having

acquired a thorough autoptical knowledge of representatives of various other families among

parasitic Copepoda.



11. GENERAL HISTORICAL VIEW.

Unfortunately I am obliged to go much into detail in this chapter, not only in order to

give a summary of our previous knowledge and its defects, but also and particularly

in order to throw light on a number of very objectionable postulates, reflections and theories

put forward by Mssrs. A. Giard and J. Bonniei- in their two (four) papers. Very short contri-

butions (by Gr. 0. Sars and J. Sparre-Schneider) are mentioned in the special part.

W. S.vlensky: SphceroneUa Leuckarfi, ein neuer Schmarofserhrehs (Archiv filr Natur

geschichte, 34ter Jahrgailg, 1868, p. 301—322. Taf X). The author has given a very

extensive account of this new genus and species, the first form which was discovered of

this family. He has found females, males, eggs, larvas and pups, in fact all stages, and

on the whole his descriptions are good, but unfortunately the illustrations are rather rude,

which is indeed a pity, as the species happens to belong to the most difficult group of the

large genus. I do not think it necessary to point out some slight differences between the

author's account and my own, e. g. his incorrect statement of the number of joints in the

antennulse of the larvae etc., but it must be mentioned that he has overlooked the rudimentary

antennae (2nd pair) in the male and the female, that liis very detailed description of the

rostrum is not correct, as he has taken the hairs outside the membranous border of the

mouth for »Radiarfalten« in the membrane itself (p. 303), and that his long description of

the more solid chitine lists of the rostrum is too diagrammatic. This is connected with his

quite wrong idea on the maxillulae, about which he writes: »Es sind namlieh zwei solcher

Kiefern vorhanden, welche eingliedrig sind und an ihrem Ende eine Borste trageii;< (comp.

my description below). On the other hand it must be acknowledged that he has found and

described correctly the legs and the caudal stylets of the female, but in the male he mis-

interprets the stylets, taking them for a third pair of legs; he has found spermatophores etc.

Furthermore, his representation of the genital area is defective, and he has overlooked

receptacula seminis, but he is right in stating that the female has no anus. He also gives

a somewhat detailed account of the embryology of these parasites, making out their stages

of development till they appear as full-grown larvae, but this part of the development I have



scarcely studied at all. Finally he describes three stages of the pup*, mentioning their

want of internal structure during the first stage and their considerable growth, but he has

failed to understand their mouth, nor does he mention the possibility of a very ditferent

development of the two sexes. He concludes with some reflections on the place which the

new form ought to occupy in the system, thinking — with good reason — that it »in keine

der bis jetzt aufgestellten Familien voUkommen hineinpasst« (p. 320), but that it is nearest

akin to the Lernceidce on account of similarity in the structure of the mouth, an opinion

which I cannot share (s. below). Salensky took his species at Naples on an Amphipod

wliich was many years after determined by Delia Valle as Microdeutopus gryllotalpa Costa.

About its occurrence on males as well as on females he has a statement (p. 302) which will

be mentioned later on in the part headed »Habitation, biology and distribution*.

Max Weber : Die Isopoden gesammelt wdhrend der Fahrten des WiUem Barents in

das nordliche Eismeer in den Jahren 1880 mid 1881 (Bijdr. tot de Dierkunde, 1884). The

author informs us (p. 35) that in a vesicular swelling on the carapace of a specimen of

Hippolyte Gaimardii M. Edw. he found four globular bodies which contained either eggs or

larvae, and he thought they were » Bopyriden - Larven im ersten Larven- Stadium* and that

the eggs »wei'den wohl schubweise abgesetzt vom Weibchen und von einer gemeinsamen

Hiille umgeben«. His suggestion of Bopyiid-larvae is a great mistake; what he found were

the ovisacs of a Choniostoma. The statement is only of interest in so far as it indicates

a locality of the genus; the fact that this otherwise excellent authoi' happens to be the

first who found such ovisacs appears more than valueless to me, considering how he explains

the matter, and I only mention it here, because it relates to my remarks in the criticism

of Giard and Bonnier.

H. J. H.\nsen: Oversigt over de paa Dijmphna-Togtet indsamlede Krebsdt/r {Dijmphna,-

Togtets zool.-bot. Udbytte, 1887). In this paper (p. 271—278, Tab. XXIV, fig. 7— 7h),

I gave a detailed description of the female, of ova and larvae of a species found on Hippolyte

Gaimardii M. Edw. and Hipp, polaris (Sab.) in the Kara Sea, and I gave it the name of

Choniostoma mirahile. Furthermore, on this torm I established a new family, Choniostomatid*

;

I did not know Salensky's paper at the time, but when Prof. Gr. 0. Sars had called my

attention to it, I mentioned it in the French resume worked out later on (p. 511); however,

I maintained my new genus. In the female I found antennulse, antenna; and a mouth with

supposed mandibulae, the anterior branch of the maxillulse and the maxillae. The description

of the mouth is not ijuite correct, as I did not mention the membranous mouth-border, but

I found the hairs which I thought proceeded from the margin of the mouth; I also over-

looked the rudimentary maxillipeds, nor did I find the genital apertures. The description

of the larva is pretty correct on the whole, but I have with some hesitation mentioned four

joints instead of tlu'ee in the anteunulae, nor have I understood its olfactory seta as such.

In 1889 Giard and Bonnier were of the opinion that the specimen found by me on Hippolyte

polaris belonged to another species which they called Choniostoma Hanseni; this opinion



was based on the fact that it was much larger and lived on another species. The animal

did in fact prove to differ from Choniostoma mirahile; however, the two reasons alleged by

the authors proved to be wrong, for a female with eleven ovisacs found on Hippolyte Gai-

mardii and proving to be identical with the species on Hipp, polaris, was even somewhat

smaller than the largest Choniostoma mirahile. Consequently Chon. Hansenii is found on

two species of Hippolyte, whereas Chon. mirahile has as yet only been noticed on one.

A. GiAKD and J. Bonnier: Sur tin iJpicaride parasite d'un Amphipode et sur itn

Copepode parasite d'un ^piearide (Comptes-rendus de I'Acad. des Sciences, 29 avril 1889).

This preliminary note is only mentioned here for the sake of completeness, as its contents

are largely worked out in the following publication.

A. GiARD and J. Bonnier : Note sur I'Aspidoecia Normani et sur la famille des

Choniostomatidm (Bull, scientifique de la France et de la Belgique, T. XX . 1889, p. 341—72,

PI. X—XI). In this paper the authors have partly described and figured the Aspidoecia

Normani, the new species and genus established in their preliminary note, partly given a

very detailed criticiue of all that has been written on the subject. Each of these parts de-

serves a special mention. Of theii" new species the authors have examined a female with

five ovisacs and two males attached to it, sitting on the back of the carapace of Erythrops

microphthalma G. O. Sars (behjnging to Mysidae verai) under an obliquely placed Epicarid,

Aspidophryxus Sarsi Giard and Bonnier. Accidental circumstances led them to adopt the

following conclusion as the most plausible: »(iu'il existe un rapport soit de parasitisuie soit

de mutualisme« (p. 353) between Aspidoecia mxA Aspidophryxus (which is a mistake; .3: below);

they say that the female Copepod »6tait reli6e a VAspidophryxus par un appareil fixateur«

(p. 344), though such an object does not exist, and they declare that it »adh6rait certainement

a la Mysis par une ventouse« (p. 344), which is not the case either, as it is attached by

what later on I shall call »the adhesive plate* , a congealed substance tbrming a plate-like

cover on the forehead in front of the mouth, and which is secreted by the »glandes c6men-

taires« mentioned by the authors (p. 349). In their description of the female (p. 347—50)

they mention »les deux points chitineux« (entrances to the receptacula seminis), and they

give a correct description of the genital apertures, except that the small opening which they

call »pore de f6condation«, and of which they say that it serves »6videmment a I'entr^e des

spermatozoides«, does not serve this purpose at all. They have found »la ventouse« on the

head , but they cannot make out whether the mouth is situated at the bottom of it (which

it does), or whether it is found »a la partie sup6rieure de la ventouse, celle-ci servant

uniquement a la fixation du parasite «. Finally, they have overlooked the antennulae, the

maxillulae and the maxillae. However, it must be borne in mind that having had only one

individual which they were not allowed to dissect, it would be unfair to expect them to be

able to study the organs of this small and extremely difficult animal much better than they

have done. With regard to the male the case is diffei'ent; it is much easier to examine,

besides they had two specimens. After having studied my own material of the same species.



T came to results which differed very much from the figures and descriptions of the authors.

Though feeling convinced that I had studied animals belonging to their species, I wanted

to make quite sure of it and asked the Rev. Oanoii A. M. Norman to lend me the animals which

had served as types to the French authors, and I received a male and a female. The male

was kept in a preparation made by Mssrs. Giard and Bonnier, but it was considerably

flattened in an oblique direction, these animals — as stated above — not being able to with-

stand the pressure of a glass-cover; its position was about the same as that shown on

pi. XI in their paper. The spot where the animal was found was encircled by a red ring

on the glass-cover, and there could be no doubt that it lay just as it had been placed by

the authors. I did not open the preparation, as all I wicked to see was clear enough. I

found what I expected: perfect similarity between this specimen and my own males —
, and

the statements of the authors proved to be incorrect in the following important points:

1) »Les pattes nageoires font compl6tement d^faut, ou sont r^duites a des appendices

difficilement visibles (pt.)«. The first part of this sentence is right, but to judge from the

specimen in hand, the two dots marked pt. are spots possessing a slight deviation in the

refraction of light, and situated beneath the inner side of the skin; according to my expe-

rience with other animals, they are accidental.

2) »La partie post6rieure du corps est divis6e en deux renflements arrondis renfermant

chacun une sphere a contour tres net dont le contenu est form6 de quatre spheres appliqu^es

les unes centre les autres et d6form6es par pression r6ciproque comme les blastom^res d'un

oenf au stade quatre de segmentation. Les deux sph6roides sont des spermatheques<: (p. 346—47).

In the following pages I also call the two globules spermatothecse , though I am not abso-

lutely certain that they are not testicles; so far we agree, but no further. In the male of

their prepai'ation there was no vestige of a fold in the middle of the body. The spermato-

thecae showed inward folds which were not nearly so regularly arranged as it would appear

from their description and figuring of the contents, nay they seemed to be empty. A careful

and exact adjustment of the microscope showed that the granular substance usually contained

in the animal was outside the spermatothecae, though a less accurate adjustment might give

the impression that it also was inside; filled spermatothecae have a very ditferent look. The

folds are easily explained by the flattening of the animal through the pressure to which it

had been exposed.

3) About the antennulae they write: »elles sont form^es d'une saillie basilaire sur

laquelle est ins6r6 un article unique en batonnet termini par une pointe courte«. However,

this » saillie basilaire « in their preparation is considerably longer and somewhat diff'erent in

shape from their figure of it; it is in fact the antennulae itself (comp. my figure pi. XII,

fig. 3 k.). What they call »un article* is the olfactory seta; nor is its extremity so slender

and pointed as they represent it.

4) They say about the mouth (p. 346): »La membrane de la ventouse est soutenue

par de fins rayons chitineux constituant les generatrices du trouc-cone. Ces rayons out 6t6



vus par Salensky et par Hansen dans la ventouse de SphceroneUa et de Choniosfoma.

Mais le premier de ces observateurs les a consideres (omiiie de simples replis de la mem-

brane; le second n'a pas vu la membrane et a pris les rayons pour des cils chitineux. Un

examen tres attentif pent seul permetti-e d'^viter cette double erreur«. In spite of this well

worded phrase, I must observe that they have not ai-rived at any better result than the

predecessors they ci-iticise. The membrane exists without folds and without » rayons chitineux «,

for these »rayons« are free hairs, »cils chitineux«, which originate at the base of the mem-

brane, leaning freely against it on the outside, and in their own preparation these hairs, as

usual, stand clearly out beyond the edge of the membrane.

5) »La premiere patte machoire (mxpi) est r^duite a un long stylet di-oit aigu,

beaucoup plus simple que I'organe correspondant du male de SpJuproneUa' (p. 346). What

they describe and figure here is only the terminal joint of the maxilla (according to my

definition of tliis pair of limbs); it is not straight, but slightly curved, in their own type

specimen, as well as in my drawing (pi. XII, fig. 3 k.). They have also overlooked the

very large, lonff and hroad basal joint, which appears distinct enough in their own type; if

they had seen it, they would have found the missing resemblance with Sphm-onella, and it

seems difficult to understand this gap in their observation.

6) However, the climax of the incomprehensible is reached in their description of

the maxillipeds. In their text they mention three joints, of which »le troisieme se prolonge

en une dent crochue«, yet this »dent« is drawn as a claw-like joint, which is well

separated by an articulation and can be folded up towards the joint above it. But in

examining their type specimen, 1 found that it agreed perfectly with my figure on pi. XII;

what they describe and draw as the three first stout joints, indeed is only one single joint

ivithout a vestige of the two articulations they mention and figure. The »dent crochue« is

really jointed on, as they figure it, but furthermore, in their own preparation it consists

of two distinct joints, and I cannot have misunderstood their text, for their statement

about the claw »ii laquelle fait face un petit tubercule pointu« is faiily correct. So,

seeing that their own type specimen agrees exactly with my illustrations, I leave it to

the reader to compare their description, and especially their figure, with mine, and to find

out how they can possibly have been so much mistaken; as for me, I am at a loss to

understand it.

I have two reasons for giving this detailed demonstration of the mistakes committed

by the authors in their description and figure of this male specimen. In the fii'st place I

wish to verify in detail the identity of their species with my own, secondly I wanted to be

able to refer to this substantiation in the following pages, where I shall have to point out

that in a later paper the same authors have made consideiable mistakes in their description

of two other forms, of which I have not seen their type specimen.

The authors (p. 356) state their opinion that the family Choniostomatidse is nearest

akin to Chondracanthidae, Lernaopodidae and Ascomyzontidse. I agree with them as to
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LeriKPopodidiv; rUioiidiacantliidrt' Sfcni to me to ditt'er mucli inoic, and Ascoiiiyzoiitida' do

not show any real relationship.

The anthors (iiiote and criticise at gi-eat length all that has been written abont this

family, bnt in their eagerness to exhaust the matter, they seem to go a little too far. They

give a long (luotatiou from H. KijriyER: ' Monocjrqfisl- Frrmst ilJ

i

ikj (if Slm/ltn Hiiijmlyte'ii

nonlM-e Artrr (Kgl. Danske Vidensk. Selsk. Skrifter, Nat. Matli. Afh. IX, 1842, p. 26:5—(;4)«

in order to [irove that this excellent investigator was the first to discover an animal of this

family, and.tiiat his specimen belonged to the genus Choninslnma. They ([uote the passage

in Danish (p. 368—69) and in a French translation; the latter is corre(;t, except in three

points, of which one may be called a very tree ti'anslation , whereas the others are indeed

important mistakes and will be mentioned presently. ' Kroyer states that he has im\w\ a

specimen of Hippolyte i/ilibn (from Spitzbergen) , whose caiapace was UHich swollen on both

sides; however, he found no Bopyrid in it, but about a score of sub-globular, yellowish white

bodies of ditferent size (from -/s'" to nearly V/->"' in diameter), which were lying free and

unconnected side by side. He supposes them to be eggs of an unknown parasite and adds:

»the smaller ones I found tilled with a yolk-like, granulous substance* [»de mindre af dem

bar jeg fundet opfyldte af en seggeblommeagtig, grynet Masse«], which Giard and Bonnier

translate as follows: »Les plus petits 6taient ]'emplis dune masse gi'enue ressemblant a des

oeufs«, but this gives a very different meaning from the word »yolk-]ike« , and may (luite

well be understood, as if the globules were ovisacs containing the eggs of a Choniostoma,

though Kroyer's expression does not imply such an idea at all. Kroyer continues: »In the

larger globules, which were probably very near maturity, I have noticed a rather long

(6— 7'"), thin, vermiform body. It may be, that some leech-like animal develops itself out

of these eggs« [»i de storste, som rimeligviis vare najrved Modenhed, bar jeg iagttaget et

temmelig langt (6—7'") tyndt, onnedannet Legeme. Maaske udvikler der sig altsaa af

disse ^g et igleagtigt Dyr«]. Judging from the two sizes indicated by Kroyer, we might

suppose that the larger globules were females, the smaller ones ovisacs of a Choniostoma,

but it seems to me very improbable, that a naturalist like Kroyer sJiould not have seen

that the small globules in reality contained eggs or larvre, instead of supposing their

contents to be a yolk-like, granulous substance, and liis statement that he found a vermiform

body about 13— 15 millim. in length in the large globules, must in my opinion do away with

any idea that it could be the female of a Choniostuma (comp. my description of this genus

later on). But then, how shall we explain that Giard and Bonnier could advance such an

opinion? Well, in their translation of Kro3Tr's description of the contents of the large

globules, they translate the first words: »? de storste « [>iii the larger ones«] by: »pres des

plus gros« which gives quite a ditt'erent meaning, allowing this remarkable, vermiform body

to be taken for a free animal belonging to another class. Thus two faults in their trans-

lation of Kroyer lead them to find a similarity which does not really exist between a Cho-

niostoma with its ovisacs and Kroyer's description. I am unable to tell what the objects

2
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exainiiu'd bj' Kriiycr conld be, but the sussestion tliat the lar^'e globules which, aecordiug'

to liis statement, contained a long, vermiform body of about half an inch or a little more

in length, should be females of a Choniostoma, indeed seems overbold to me, even in our

golden age of loose conjectures, and if we could really suppose Kroyer to have made such

extraordinary mistakes in his statements, we should indeed consider them worse than

worthless and deserving of everlasting oblivion. When in 1S89 I read this passage by

Giard and Eonnier, I remembered, that while working at my previous investigation of

Choniostoma, I had perused the short paragraph in Kroyer's excellent monograph: »Et Par

Bemaerkningei- om Snyltedyr paa Hippohifcy' [»Some remarks about parasites on Hippolytei]

(p. 262— Of)) without finding anything at all applying to the parasite I was going to describe.

On p. 371 the two autliors write further: »11 est singulier (jue Hansen ait laiss6 passer

inapergue I'observation de Wki'.ior, et surtout le passage beaucoup plus important de son

conipatriote Kroyeu«. I shall presently make a few remarks about Weber, and as far as

regards my overlooking Kriiyer, I will only observe that it would certainly ha\'e l)een wiser

of Mssrs. Giard and Bonnier, whose success in finding a pretty good proof in tiivour of tlieir

assertion was entirely owing to two l•athe^ unfortunate faults in translation, to consider

whether they themselves had not read Kroyer wrongly, before accusing me of having done

so, especially as this countryman of Kroyer's has repeatedly expi'essed his appreciation of

him, precisely in the report on the results of the Dijmphna-ex])edition, and who about twenty

pages earlier (p. 258) has pointed out Kroyer's description of small, but interesting, joints

in the antennae and in the mandible-palp in another Copepod.

Con(;erning the censure of my ignoring Max Weber, I will make a few remarks.

In my dissertation: Fabrica oris Dqiterormn, 1883 (Naturh. Tidsskr. 3 R. B. XIV), in oider

to avoid unnecessary length, I did not mention all authors and their opinions, but confined

myself to the statement (p. 8) that I had made a rule of leaving out writers whom I did

not consider as having added new elements of impoitance to the existing knowledge of its

[the mouth's] structure, or its use for classification, or whose incorrect views had proved

to be of no importance. I have followed the same principle in later works, but it seems

that, in order to avoid the accusation of ignorance, I shall have to use the same precaution

as in my dissertation, where, immediately after the quoted passage, I enumerate the authors who

are not mentioned, because they are unimportant with regard to the subject in hand, though

they may be excellent in their treatment of other branches. I do not think that I had

noticed the above-mentioned erroneous observation by Max Weber before publisliing my

essay (of which separate copies were distributed in July lS8(i), and I cannot tell now if

I should have (pioted it, had I known it then, but, as a matter of fact, I had lead and

understood it before I wrote the French resume (in which, as mentioned above, I corrected

my omission with respect to Salensky's (to me) imi)ortant woik) and I purposely forbore

mmlioniny Wehvai, considering his observations irrelevant, though four or five lines would

have been sufficient to reproduce their essence. The interest attached to his statements
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consists in his indicatiiij^' new a locality for Cliorudy/nn/d dii tlic otlicr side of No\h Zenihlia

opposite to mine (the Kara Sea), and tliat an otherwise very deserving;' anthor has coniniitted

a most peculiar mistake. That is all; whether I ought to have mentioned the subject is a

matter of opinion; at the time I thought it might as well be left out.

I shall pass over several other remarks which might call for censure, and take up

some hypotheses set forth rather hesitatingly by the authors, p. 352—53. After having

declared themselves at a loss to understand that a Choniostoma with its ovisacs can cause

a swelling in the carapace of a Hij^pohitc entirely resembling that which is produced by

Gijye Hippolytes, they write: >I1 nous parait beaucoup plus vraisemblable d'admettre (pie le

Oopepode a infests les Hippolytes d6ja parasites par les Gyge, et qu'il supplante les Ei)icarides

ou tout au nioins proflte pour se loger de la d6formation produite par ces derniers«. To

this conclusion they add a doubt which I think rather irrelevant, and say further: :N6au-

moius en rapprochant I'^thologie d'Aspidoccia de celle de Choniofitoma, il nous semble

bien probable qu'il existe un rapport, soit de parasitisme, soit de nmtualisme, entie ces

parasites et les Epicarides des genres Aspido2)]iryavs et Gygc . However, they go still

furthei'. They have found a genus of Epicaridea, Podascon G. and B., on a species of the

genus Ampdii:ca, and Salensky has found numerous examples fif a S^ihmroncUa in all stages

ou an Ampliipod of an aUofic/Jicr different family. Here we should think it would be rather

difficult to establish a connection lietween the Epicaiidea (Fadascov) and the Clioniostomatidse

(SphcrroncUa), which live »exactement dans les memes conditions«; nevertheless they continue:

»on pent se demander s'il n'a pas exists autrefois entie ces deux gioupes de parasites des

rapports analogues a ceux que nous avons cherch6 k d6montrer entre les autres Choniosto-

matides (Aspidoeeia et CJicmiotifoma) et certains EpicarideS". With the word autrefois*

the authois I'esort to the past, but it Avill be impossible in a case like the present one to

gain any perfect or imperfect knoAvledge concerning the former state of things. We confess

that this invention would be ingenious if — as sometimes happens whei-e an excellent thing

is carried to an extreme — it had not overstepped the limit and become ridiculous.

My experience, which is based on very extensive i-esearches, enables me to declare

that, as far as the pi'eseut time is concerned, these hypotheses, which the authors lepeat

with additional remarks in two latei' papers, ai'e entirely destitute of foundatinn.

Of infested Isopoda this work mentions four examples of three species with three species

of SphccroneUa; ofCumacea with parasites in the marsupium twenty-four examples belonging

to six species (the parasites belong to live species), and of these six species I have examined

several hundred specimens, in order to iiud those that were infested. Of two species of

Cumacea seventy -tliree instances were found with (two species of) Homoeoscelis under the

carapace; iinally, one hundred and forty examples of Amphipoda (belonging to twenty- eight

species) were found and proved to be infested with twenty-eight species of SjjJicfroneUa and

Stenotochereb-. Of these tweuty eight species of Amphipoda I have examined several thousand

specimens. So the result is, that of all three orders toyeiher I hare seen ed/otd tiro Imndred

2*
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and forty Rpc.ciiwMs heloiuiivrj tn tliirfy-c'Kjlit f<pecies infested tvith Oioniostomatida', hut neither

on these, nor on any other of the thousands of individuals belonging to these thirty-eight

s])ecies, have I found one single Epicarid. So we have done Avith thirty-eight of ni}'^ species

of Choniostomatirtae, and of the five remaining species two may be passed over, viz. the species

of the genus Wlysidion, for neither I nor any other author have found any Epicarid in the

marsupium of the hosts of Mysidion, viz. the genera Erytltrops and Parerythrops. Only on

the outside of the body of the species belonging to the genus Erythrops, and in the branchial

cavity of two species of Hippolyte, others as well as myself have found altogether three

species of Choniostomatidne , and at the same time species of Epicaridea. As a rule the

animals of each order wei'e found on separate specimens; in one case observed by myself,

and in one case mentioned by Giard and Bonnier, animals of both orders were found on the

same specimen. Still it can be proved that these two quite different types of parasites,

though perhaps in veiy rare cases they may be in each others way, stand at least in no

other mutual i-elation. As for Ghoniostoma Hansenii , I can pitjve that the animal itself

produces the sAvelling on tlie carapace (comp. my special description of this animal), and in

the only case where Choniostoma and Gyge were found on the same side under the carapace,

a male and a still smaller female of the lattei" genus had lodged themselves in a large

swelling, which was inhabited by an adult female Ghoniostoma with eleven ovisacs. As for

the last of my species — Aspidoecia Normani — I have found it on twenty-one specimens

of all five species of the genus Erytlirops, \n\i 1 found no Eiiicarid on any of these animals.

Moreover, the occui-rence oi Aspidoecia, not only on the shield, but also on the exterior side

of the thorax and on tlie six abdominal segments, as well as on the eyes, proves sufficiently

that it stands in no connection whatever with AspidopJiryxus , which parasite lives only

on the carapace.

Immediately aftei' the paragrajih criticised above the authors write: »Toutes ces

c<nisid6rations sont sans doute fort hypothetitiues , mais elles peuvent inspirer de nouvelles

recherches et indi(iuer la voie aux investigateurs. Elles out de plus I'avantage de rattacher

par un lien 6thologi()ue commun les types de Cop6podes si 6tranges qui constituent la famille

des Ghouiostomatidce". This »lien 6thologique« is (juite broken now and will scarcely ever

be restoi-ed. As for tlie first part of the quotation, I regret to say that it has indicated

no path to me, and that, far from having been inspired by their ;. considerations* , I have

been obliged to waste time and space upon proving the untenability of some unwarranted

liypotheses. To suggest such hypotheses indeed is not very difficult, and most zoologists

liave imagination enough to invent scores of them. If productions of this kind had any real

value, it would be easy to promote the progress of science. But I confess that, thougii I

honour everybody who is capable of suggesting a theory which proves to be well founded

and fertile in results, I have always felt and, as time goes on, feel more and more distaste

for superficial conjectures.
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A. Deli.a Valm:: y>Ga»imarini del Golfo di NapoJi' (Fauna und Flora (1h8 Golfe.s von

Neapel, 20. Monographie, 1893, 4to). In the chapter »Parassiti dei Grammarini« (p. 289—90) the

author informs us of some observations lie has made, and suggests some hypotheses about

Splurrondla. The species on which Salensky found his SjxrroneUa Lexdartii is said to be

Microdeutopus gryllotalpa, and the author has found it in the locality indicated by the

discoverer of the species. He further states that he has found the same Spluerondla on

Ampelisca diadema Costa, where it lives under the same conditions as Podascon Delia ValUi

G. and B. And he proposes three hypotheses, viz. that SphcrroneVa changes colour according

to its residence, in order to look like the eggs of the two different species of hosts; that

it does not live at the expence of the host itself, but b}' consuming its progeny, and that

for some time after having left the %gg, the young Sphceronella is entoparasitic, not ecto-

parasitic, developing itself in the oviduct and consuming the eggs successively as they appear.

In support of this last conjecture he states that he has found on an Ampelisca a SplueroneUa

with its multitude of ovisacs, which host at the same time »racchiudeva in uno dei suoi

ovidutti, verso I'estremo esterno, uno piccolissima Sphceronella, in cui nondimeno erano gia ben

visibili le uova quasi mature« (p. 290), but in spite of this rather peculiar observation, his

conjecture seems unduly hasardous, as an attentive perusal of Salensky's excellent treatise

with the description of the pupa stage, wliich follows the lai-val stage, would have shown

its absurdity. Besides, Giard and Bonnier have refuted all these hypotheses in a later

paper; they justly maintain that there is a physiological reas(tn for this castration (» castration

parasitaire«) effected by the parasite on its host, and they consider the form found on Am-

pelhca as a different species fiom Spli. Lencl;arfii, in which mi doubt they are right. So I

think I need not throw further light on these questions. ~
About BMsorJiina Ampelisca H. J. H. the author in his Bibliographia, p. 897, only

writes: »Questo nuovo Copepodo rassomiglia molto alia /Si/)///rro»r7/rf ic^ff/,•«;•//, Salensky. The

quality of this resemblance is treated in the following pages.

A. GiARi) et .1. Bonnier: vSur deux types nouveaux de Choniostomatidte des cotes de

France: Sphceronella microcephala, G. et B. et SalensJcia tuherosa, G. et B. (Comptes-rendus

de I'Acad. d. Sc, 25 sept. 1893). The contents of this preliminary note appear in a later

essay, much enlarged and — in one point — altered.

A. Giard et J. Bonnier: ti Contributions a I'etude des ilpicarides (Bull. Scientif de la

France et de la Belgique T. XXV, 1895— the part headed: »Les Sph(eronellid(C',\).4:i)2Sb,

PI. XII—XIII). This part calls for a detailed comment.

The authors describe and figure the female and eggs of Sjiheeronella microcephala

G. etB., a species found on four specimens oi Ampelisca tenuicornis Lilljeboig from Croisic.

Doubtless the frame of the head is incorrect, for a list like the one represented in the

illustration (PI. XII, fig. 43) as going from the outermost posterior angle towards the median

line behind the base of the maxillae, does not exist. If there is a connection between the

frame and the sub-median skeleton — which by the by they have not seen — but which is
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never waiitinji- in any Splwrow-lla, tlieie must also be a list lieliind the uiaxilliperls. How-

ever, the Avliole frame seems to me most problematical, nor have I found it in specimens

which, as far as I can judge, belong to the same species. I should not have daicd to

suppose so great a fault in this illustiation , if I had not seen their type specimen of the

male of Af'jriflotcia , which enabled nie to ascertain their astonisliing mistakes in the repre-

sentation of several organs, especially in the maxillae and the niaxillipeds (comp. above p. 7— 8).

Moreover, they have decidedly overlooked the masillulae, which I have never found wanting

in any female of this family. About the maxilla; (»les maxillipedes internes*) they say that

they are »form6s de quatre articles* (p. 464), but this is wrong, for these limbs in all

females, males and larvae of tliis family contain at most three joints, and the two last joints

are even frequently so completely fused that we only find tAvo distinct joints, as shown in

my illustration (pi. VIII. fig. 2d) of the head of this species. Neither do I doubt that their

representation of the maxillipeds with theii- strange flexion and the second joint tliick and

quite as long as the first, is entirely wrong. Their description and figure of the genital

region (p. 4(55, pi. XII, fig. 44) is not successful either. By the words of the text: »un arc

de cercle chitineux (e) qui, post6rieurement , se termine par deux branches...* and by the

illustration, it is seen that they have turned the whole part iqjside dou-n, as in reality both

branches turn forward towards the head of the animal, seen from the ventral side (comp.

my fig. 2a on pi. Villi. The chitinous arch with its branches is pretty correct. Their

representation of the genital apertures and their muscles is perfectly coriect, while the

apertures marked a and designed as being »les ouvertures d'une paire de grosses glandes

... les glandes con6t6ri(iues« — are the orifices of the receptacula seminis (comp. my de-

scription below and my figures of several other species of the genus). In fig. 2f on pi. VIII,

as in several other instances, I have not repi-esented these orifices, but after a renewed

examination of the same species, I can state that the orifices, leading to the receptacula semiiii.s

in my Sj)]!. m}croce2)haIa G. &w\ B., are found precisely in this place, and from these openings

each of the middle-sized receptacula — forming an oblong sac — curves gently backward

and somewhat inward towards the centre. I am at a loss to understand anjihing about

these glands illustrated by the authors. They also represent a pair of very large »receptacula

seminis ' as opening into the genital apeitures; though unable to explain what they are, I

am positive that they are not what the authois suppose them to be. Finally, what they

describe as follows: »Au centre meme de I'aire g^nitale il existe un espace cordiforme dair

(ec), avec trois petites v6sicules granuleuses aux trois sommets, la sup6rienre etant la plus

grande et la plus nette; txmte cette partie est situ^e profondement , sous le t6gument« is

certainly no organ or oigans, but accidental formations jiroduced by coagulation or the like.

The autlKJis have taken their species on Ampelisca temdcornis Lilljeborg fi-om Croisic

(south coast of BritUmy), and their determination of the host has been confirmed by the

eminent Carcinologist , Prof G. 0. Sais. The specimens described later on in this work,

which I have considered as belonging to the same species, were taken on Anqjelisca typica
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Sp. B;itP. Diirins' the interval between tlie uppeanince of tlie first imblifation and tliat of

tlie principal essa_y 1 correspouded with the authors about these (juestions, and as they (piote

some of my written statements, I must make a few remarks. It is not only the fact that

Sph. microcpphala had been found in Denmark on Ampelisca tyirica and in France on Amp.

trnulcornh, which I may have thought »tres curieux«, but in examining a large quantity

of Danish material of Amp. toniiicomls, not only had I found no sjiecimen of Sph. mirrncrphaJa

whatever, but I had found several specimens of a very ditt'erent s[)i^v\e>^ (Sph. /oj/i/ipcs- n. sj).),

so it struck me as »very curious« that Amj>. tcnnicornis from the Danish coast had a parasite

which it had not near the French coast, while in the latter locality it had a parasite belonging

to the same genus, and which was not found on the Danish Amp. knuicorms, though this

very parasite lives in Denmark, but had passed on to Amp. typica. However, I will add

that future researches may prove both species of parasites to live on liotli species of hosts

in either locality. In this case we shall wonder no longer, but until further notice we

have reason to find the circumstance curious.

Subsequently the authors enter upon a critique of Delia Valle's observations and

hypotheses. To the species found by Delia Valle on Amp. didilcnut Costa, they give the

name of Sph. diadcma (_!. and B., which conse(|uently is put down without description.

However, as I have brietly stated the principal points of Delia Valle's obseiwations on a

former page, I may pass them over here; I will only add tluit I am not prepared to judge

of the value of the reflections set forth by Giard and Bonnier about the colour of the eggs

of parasites — though I can say for certain that Delhi Valle's opinion is wrong. On

p. 462 — G3 the authors repeat the above criticised suggestion of a connection between Cho-

niostomatidae and Epicaridea: »Les Choniostomatides sont-ils des parasites des Epicarides

dont ils prendraient la place en les faisant perir, on les Epicarides facilitent ils seulement

I'enti'^e des Choniostomatides en produisant sur les Mnlacostraca des deformations et une

castration parasitaire plus ou moins complete? C'est cette derniere hypothese qui nous

parait actuellement la plus vraisemblable«.

That Delia Valle had found a species of Spha-ronrUa on two specimens of AmpcJisca

(liademu, and a species of the genus Podascon (an Epicarid) on two other specimens of the

same Amplripod indeed was the only fact of interest which had occurred since their pre^•ious

^\'ork in 1889, but this fact only proves that a fourth species of Choniostomatidae has been

added to the three, of which it has been stated above that they live on species infested

with Epicaridea, and this is of the slightest importance compared with the statistics I give

on p. 11— 12, and the conclusions drawn from these statistics and from my observations.

We now ariive at the most unfortunate idea advanced by these authors, their

(irouping of Ghoniostomatidm H. J. H. and of Herpyllohiida' H. J. H. a.< snh-fmnilies (tmtJi

the suffix inm) of the family SjdueroneUidce G. and B. In order to refute this combination

— one of the most inappropriate I have ever met with in Carcinology — and some hypotheses

connected with it, I shall also have to mention the family Herpyllobiidie.
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In 1892 I published an essay: ^>Bliizorhiva Anq^t^liscfp n. gen. n. sp. En ny til

Herpyllobiidm n. fam. Iwrende Copepod, snyltciule pan A'm2>elisca la-vigata Lilljeb. (Entomol.

Meddelelser, 3. B. 5. Hefte p. 207—34, Tab. Ill), which in the first place contains a detailed

description of the above-mentioned new and very curious form, in the second place makes

an important contribution to tlie knowledge about Hirpylloh'nis Stp. and Ltk.; finally the

new family HerpyllohiidfP is established, and the genera — seven in all — which can with

more or less certainty be referred to it, are grouped together. Two of these genera,

TrophoniphUa M' Intosh and Ocf^treUa M' Intosh, are described so defectively that we prefer

not to consider them in this place. The female of the other five genera has a globular or

oblong body without any vestige of mouth or limbs; posteriorly are two genital apertures,

each with its ovisac. The front part of the female of Rhizorhina forms a short, slender

stalk, which pierces the skin of the gill of its host; the inside of tliis stalk consists of two

tubes. Just beneath the skin of its host the stalk expands very much, the tubes are consi-

derably dilated, they separate and ramify irregularly throughout the gill, even entering

somewhat into tiie body of the host. In the genera Herpyllobius Stp. and Ltk. and Eury-

silenium M. Sai's, the stalk, which consists of a single tube, is found on the ventral side of

the body, pierces the skin of its host and expands inside it like a cullar, but this collar is

surrounded by the root of a large, oblong, foliaceous oi' irregularly sausage-shaped body,

which is decidedly homologous with the tubes of the Rhizorhina, and, like these, has the

function of drawing nourishment from the host to the external, limbless body, whose business

it is to develop the eggs. In Saccojjsis Lev. and Bradophila Lev. Levinsen has indeed found

the stalk, but no body at the expanded end of it in the body of the host. However, he had

but slight material of both forms to work with, so I will now state as my personal opinion,

that a body, or one or two tubes, may have proceeded from the stalk into the body of the

host; otherwise it would be impossible to understand how the parasites could get their food.

Moreover, I may mention that, when (in Nov. 189(5) I spoke to the author, Inspector

G. M. R. Levinsen, about the matter, he felt inclined to share my opinion. Giard and Bonnier

(in their above-mentioned paper) describe a new parasite, Salenshya tidterosa, of which a

single specimen was found on Ampelisca spinipes Boeck from Croisic. They confess (p. 474)

that it »pr6sente certainement une tres grande ressemblance Avea R]iizorhi)i(i ampelisc(P . . . .

et nous avous longtemps h6sit6 a maintenir le genre Salenskya, cr6e par nous [in the preli-

minary note] quelques mois apres la publication du travail de Hansen «. Still they tliink

they are justified in maintaining it, »au moins provisoirement«, on the following basis:

»Au lieu d'etre fix6 a son bote par des racines rappelant un pen celles de Saccidina,

ou par un renflement comparable a celui des HerpyUobins , la femelle de Salevshya poss^de

un appareil chitineux special, qu'on pourrait rapprochei' plutot de celui de Siu-copsis tcrcheUidis

figure par Levinsen « (p. 475). I have just spoken of Sacco2}sis, and I will now express

my opinion that if a specimen of Salenshya is found again on Amp. spinipes, and the part

of the host occupied by the parasite is cut off, this part iviU contain internal tubes exactly
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like those I have described in Rhizorhina : the two apertures mentidiied and described by

the authors are the roots of these tubes. Separate copies of my essay about Rhizorhina

were distributed in July 1892 (one of them was sent to the authors). Tlieir preliminary

note, in which they establish Salenshya, mentioning its »appareil fixateur en forme d'amphi-

disque on de bouton de manchette« , is dated Sept. 25th 1893, but it is quite evident that,

at the time their manuscript was sent to the press, they had not read my essay. So, having

but one specimen of the animal to work upon, they committed the same mistake which I

had made with my first specimen of Rhizorhina: without ha^'ing any idea of the tubular

system inside the host, I detached the visible jjart of the parasite, thus breaking the stalk

which united it to the hidden part. After what I have just said about their investigation

of the male Aspidoecia, I am (luite justitied in not trusting their statements in a question so

difficult as that concerning SaJenski/a, where their judgment i-ests on the examination of but

one individual. The result is that the genus Salenshya G. and B. must be cancelled, being

established only on this one single character. Whether their species differs from Rhizorhina

AmpeJiscre will have to be proved by ascertaining if the slight differences between our repre-

sentations of the males agree with facts. Though tliis on the whole may possibly be the case,

I doubt that they are right in stating that the larva of the parasite they describe has two

orifices for the ducts of the genital organs; I have only found one hole surrounded by a

somewhat tliickened ring.

The authors quote from their preliminary publication (p. 475—76) a long passage,

in which they suggest »prog6nese« and »dissogonie« in the male of Salensl-ya. They now

give up these theories, saying: »Les recherches de H.wskn prouvent que chez Rhizorhina

la metamorphose regressive existe bien chez les males de ce genre A'Herpyllobiince et

qu'elle est tout aussi accentuee que chez les Choniostomatin(e.« However, the last sentence

which is meant to establish a relationship between the two groups to each other, is very

misleading, as the male of Rhizorhina (and HerpyUohius) is a body entirely without limbs,

mouth or any other external organ or internal muscles, with notliing in fact but genital

organs, the male of any Ohoniostomatid whatever is a lughly developed animal with anten-

nula3, a very complex mouth with mandibles, besides maxillulas, maxillae and maxillipeds

with some joints, internal muscles etc. So in saying: »Ce charactere dilf6rentiel [»pro-

genese« in SaJenskya and other Herpyllobiidfe] entre les deux sous-groupes ne peut done

etre maintenu" , they are perfectly right, but such a negative feature does not imply

any kinship.

However, the principal points are contained in the following paragraph, and in

order to criticise it I am obliged to quote the last half of p. 470 and a little of p. 477 in

their paper; I will, however, divide the quotation into three parts. They write: »Le reste

de rorganisation concorde d'une fagon remarquable, non seulement chez la femelle on, en

raison de la degradation, toute comparaison peut sembler d^pourvue de valeur, mais aussi

chez les males et les embryons: meme tendance a la disparition de la deuxi^me paire

3
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d'antennes, meiiie structure de I'appareil buccal avec la ventouse si sp^ciale et les appendices

trausform6s en stylets, meme disposition des membres thoraciques, etc.

Les jeunes individus surtout pr6sentent une ressemblauce extraordinaii-e et iiidiquent

nettement la parente des deux groupes.

Mais il est un caractere du male sur letjuel nous desirous particulierement attirer

I'attention, parce qu'il est tres exceptionnel et qu'ou ne le retrouve dans aucune autre

famille de Cop6podes, en dehors des Choniostomatince et des HerpyUohimcB.

Les canaux excrefeurs des glandes genitales males dehoiicJieiif dans la paiiie cepha-

lique de Fanimal et dans le voisinage de la houche«.

Let us examine tlois a little more closely. Though the authors think that the

larvae in particular show »une ressemblauce extraordinaire s we find that these larvae, which

indeed may be said to be in the first Cyclops-stnge , resemble each other less than the

larvae of a Choniostomatid and of an Achtheres respectively, according to the illustration

given by Claus (Zeitschrift wissensch. Zoologie B. XI, Taf. XXIII, fig. 5). At any rate,

the likeness between the mouths of the lai-vae of a Rhkorhina and of that of a Choni-

ostomatid is not so great as the authors seem to think, and it is certainly much smaller

than that between the mouth of a larvae of the last-mentioned group and e. g. of a larva

of Fennella. The maxill* of the two groups deviate much from each other in shape and

position etc. Several great differences between the males of Choniostomatidae and of Her-

pyllobiidae have been pointed out above, and we shall soon mention more. The differences

between the adult females also seem to be so great that we are struck by the astonishing

boldness of the assertion that: »en raison de la degradation, toute comparaison peut sembler

d6pourvue de valeur«. In the former type, the Choniostomatidae, the female possesses at

least the antennulae, a well-developed mouth with mandibles, maxillulae and maxillae; in

the latter, the Herpyllobiidse, the body has no vestige of these organs or of any limbs, and

in the three genera which are examined so thoroughly, that our knowledge about their

nutrition is perfectly reliable, we know that it takes place through a large mysterious body

(in Herpyllohius and Silenimn) or through an equally mysterious tubular system [Ehiso-

rhina) which is found in the body of the host, and which has a most curious, hitherto

unexplained development (comp. my essay about RMzorhina). Indeed , / can find no other

likeness hetiveen the females of these families than the small size of their bodies, their sub-

globular or oval form, and their two genital apertures, and as this last character seems

to be common to all parasitic Copepoda, we might as well pass it over.

But still more objectionable is the statement printed in italics, that in the males

of both families the genital aperture is found ou the head near the mouth. I shall begin

by speaking of Herpyllobiidae. The authors substantiate their opinion in these words: »Ce

caractere, tellement extraordinaire (lue nous ne I'avicms signal^ qu'avec reserve dans notre

6tude sur Aspidoecia et dans nos recherches plus recentes sur SalensJcga, H.\xsex I'a mis
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conipletement hors de doute dans son beau travail sur Bhisorhina . . .« This requires a

comment. I have proved the following facts. The males of Bhizorhina and of RerjM/Uobitts

are not the larvce. The larva fastens itself to the female by a gluey substance, after which

all its muscles etc. are dissolved; the limbs are emptied of their contents and the whole

plasma of the larva contracts and surrounds itself with a new skin , thus forming a male

ivitliovt limbs, mouth or other eccternal organs, and without visible internal organs except testicles

and their efferent ducts ivhich gradually develop themselves. In the Bhieorhina this male

remains inside the skin of the larva, pushing its remarkable spermatic ducts out thi-ough

the hole in front of the mouth of this dead case. In the Herpyllobius the skin af the

larva bursts, the male fastens itself with its front, and the spermatic ducts proceed (behind

the attached end) through the split produced by the bursting of the larval skin. So in

both cases the male is transformed to such a degree as to render a morphological orientation

rather uncertain; at all events, we can no longer speak of »le voisinage de la bouche», as

there is no mouth at all. Tliis description of the male of Herpyllobiidse will also give a

sufficient idea of the immense difference between this animal and the males of Choniosto-

matidffi which, moreover, fix their spermatophores on the females in the usual way.

The authors continue: »Chez tons les SphcBronellidce , les canaux g6nitaux males

servent aussi a I'excr^tion d'une substance c6mentaire avec laquelle le male se fixe sur la

femelle d'une fayon plus on moins durable. Ce role nouveau et ces connexions singulieres

des canaux g^nitaux constituent a coup siir le trait le plus saillant de la morphologie de la

famille A&s SphceronelUdce, telle que nous la coniprenons«, namely Choniostomatidas and Her-

pyllobiidfe together. The authors are bold indeed; tiiey do not hesitate to suggest one

hypothesis after another, the second more erroneous than the first. Now, to begin with

Herpyllobiidae, who has said anything that could justify the statement that the genital organs

of the male secrete the viscous substance by which the animal attaches itself? The authors

have seen nothing themselves, and they cannot base their statement on my essay about

Bhisorhina, as I maintain that the larva of this animal attaches itself by a gluey matter

proceeding from the mouth before the w/a/e is developed and before there is any indication of

genital organs. The male keeps inside the skin of the larva, which remains attached to the

female, and no further fscation takes place^). How then must we qualify the sentence the

authors pronounce as if it were proved? To put it mildly, we can only call it a product

of imagination. — We shall now turn to the second division of their i>Sph(BroneUidce- : the

Choniostomatidae , and here again we shall have an opportunity of considering their above

quoted lines in italics: »Les canaux excr6teurs des glandes g^nitales males d^bouchent dans

la partie c6phalique de I'animal et dans le voisinage de la bouche«.

') In the Nerpi/Uohius tha male attaches itself a second time by its front end. but the genital aperture

is found at some distance behind this fixation (Entom. Meddel. 1. c. p. 230).

3'
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The authors have proved (1889) that in AsjAchccia the male is hinged by a thread

which proceeds fi-om a hole on the ventral side of the front part of the head: »ce iilament

est secr6t6 par deux grosses glandes c6mentaires probableuient homologues de celles qui

servent a la fixation chez les Cirripedes«. No doubt it is this comparison on wliich they

base their opinion that the genital apertiu'e is found on the head, and also that the spermatic

glands secrete the viscous substance which forms the thread, as these organs are believed

to perform this double function in theCirripeds^). A slight basis indeed for such remarkable

statements! The observation about the hingement of the male is correct, but then, lias the

tlu-ead to disappear in order to allow the spermatophores to come out of the hole, or is the

order of the two processes to be inverted, or does the male possess another genital aperture

on its front near the base of the thread? Unfortunately we get no answer to all these

legitimate questions — though indeed we can scarcely imagine any possibility besides these

three. No, the doctrines about the genital aperture on the head and the double function of

the sexual organs in the Choniostomatidse are 'postulates without any foundation. Within

the family mentioned it is an ordinary phenomenon to find the male attached by a tlu-ead;

this prevents it from being washed away and allows it to creep as far as the thi-ead can

reach, giving it frequent opportunities to fix its spermatophores on the entrances to the

receptacula seminis. Besides, the genital aperture is not found on the head; in SpharoneUa

paradoxa I have been able to prove the existence of two genital apertures at a short

distance from each other on the ventral side of the trunk: from each spermatotheca proceeds

an efterent duct forward and obliquely towards the median line, and these canals open on

the posterior side of the depression between the first pair of trunk-legs, or at least somewhat

behind the basis of the maxillipeds. But then, what remains of the hypotheses advanced as

facts by the two authors, that the genital apei'tui'e of the male in the Choniostomatida; is found on

the head, and that the »canaux g6nitaux« secrete the viscous substance by which the animal

attaches itself? Nothing, absolutely nothing\ And what remains of their best proof- based

on these organs — , that Choniostomatidae and Herpyllobiidae ought to be grouped in one

family? Equally: nothing I except a rather surprising impression of the loose method of the

authors: to establish unreliable conjectiu^es as facts in oi'dcr to prove an absurdity.

Though I suppose that most readeis have now formed a pretty clear idea of the

great differences between the two families, I will give a summary. The likeness between

the two families is limited to the following features: both are parasitic Copepoda, in which

the males are several or many times smaller than the females; in both sexes the body is

small, sub-globular or oblong; the last larval stage of Herpyllobiidaj is the first Cydops

stage, it resembles to a certain degree the larva just coming out of the egg in the Cho-

') I will not here enter upon criticisms which have appeared elsewhere about Darwin's unfortunate

statements upon this subject, nor on Giard's later suggestions concerning Rhizocephala.
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iiiostomatidge. The differences between the families will be slmwn nutst clearly hj giving a

short description of each. In the Choniostomatida; both sexes possess at least antennulas, a

mouth Avith mandibles, maxilliil£e and maxillae, and the males have always maxillipeds, and

they fix their spermatophores on the females in a normal way. The female deposits its eggs

in one or two free lumps or, in most cases, in ovisacs, of which at least four or five and

sometimes more than twenty are found; the larvse attach themselves by an adhesive plate

on the forehead and — whether passing through the pupa stage or not — develop them-

selves into animals of either sex. In Herp3dlobiidae both sexes lack antennaj, mouth and

appendages; the females project a mysterious body or two ramified tubes into the host

and draw nourishment through these organs. The males project from the anterior part of

their body in advance of the mouth of the larval skin two long spermatic ducts, which are

formed by a secretion in the genital organs, and through these canals nearly the whole sub-

stance of the body, having been transformed in the service of propagation, is transferred

into the female. The female has two ovisacs; the larva attaches itself by a gluey sub-

stance proceeding from the mouth, and is transformed into a limbless male or lemale. In

the latter case the animal forms a stalk which pierces the skin of the host, inside which

it dilates and develops into the above-mentioned organ of nutrition. — Whereas the Cho-

niostomatidae, on the whole, fit in well among the other families of parasitic Copepoda, the

HerpyllobiidsB remove themselves from the others by a series of very peculiar features,

occupj'ing a more isolated position than any other of the families.

This, I hope, will be sufficient to prove that the juxtaposition by the authors of

the two families in question as sub-divisions of one tamily, is contrary to all sound classi-

fication. I think also that sufficient light is thrown on the characters and hypotheses of

the authors. The present work being a kind of monograph, I found it necessary to write

this rather detailed critique of their publication. However, this task has not been at all

pleasant to me, because in another branch, the Epicaridea, they have published works

which must be considered the principal sources of our knowledge about important groups

belonging to this large and difficult family. In the interest of the authors and of carci-

nology, as well as for my own sake, I wish they had not published their four, at least not

the two last of their contributions (the preliminary note in 18ii3 and theii- final essay

1895) about ChoniostomatidcTe. It would indeed have been very natural to i)Ostpone the

publication of their two last papers, as their material of these animals (whose manipulation

presents considerable technical difficulties) was rather scanty, and as, even as early as 1891,

they know that I was preparing a work based on very abundant material. (I need scarcely

add that the fact of their publishing a report about one species previously to myself affects

me very little; indeed I might easily have secured this priority by some »preliminary note«).

If, nevertheless, they were intent upon describing their tew animals, their researches might

and ought to have been much better, and they ought to have abstained from filling up real
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or imaginary gaps by a number of unproved assertions and unwarranted hypotheses regarding

structure, biolog}- and elassiiication.

Nowadays many authors have a remarkable weakness for publishing innumerable

immature notes, for building zoological card-houses, drawing up genealogical trees and

inventing theories and hypotheses, especially where they know very little. Whei-e they have

acquired considerable knowledge based on thorough study of a large material, as a rule,

they abstain more from hazardous conjectures. One result indeed has been obtained: Zoo-

logy has been encumbered with endless preliminary notes, with papers abounding in faulty

and defective representations and unaccountable postulates and reflections, so as to render

the study of it troublesome to an almost unsurmountable degree.

Jules Bonxikr: Besiiltats scientifiqiies de la Campagne du rCaudmn dans le

Golfe de Gascogne, Aoxd-Septemhre 1895. ^driophthalmes. (Ann. de rUniversit6 de Lyon,

1896)1). In an appendix to this valuable work the author describes and figures a new

species, SphteroneUa sederdaria Bonn., which lie' has discovered in the branchial caAity of

Cydaspis longicaudaia G. 0. Sars of the order Ciunacea, in a depth of OtiO metres, lat.

44° 5' N., long. 4° 45' E. He found an adult female, four ovisacs and a small specimen,

which he considers to be a young female, but which is no doubt a male. The species

belongs to my new genus Homoeoscelis, and comes very close to my R. minida. He begins

by describing the small specimen, and his description of its body, the borders of its liead,

its anteunulae, maxillipeds, trunk-legs and caudal stylets is essentially correct. He also

corrects Salensky's erroneous conception of the caudal stylets as a third pair of legs, but

he has certainly overlooked the maxillulae (comp. my dra-«ings of the males of my species:

pi. II, fig. li— Ik and pi. XIII, fig. If— Ig), which are never wanting in any species ot

the whole family — unless the outer part of the mandibles possibly may be the larger part

of the maxillulse, which might indeed be supposed from the drawing. The hairs surrounding

the membranous border of the mouth are overlooked, and the basal joint of the maxillae which

he mentions (his >maxillipede interne*) does not exist; what he takes for this joint is no

doubt a part of the sub-median skeleton. As will appear from my subsequent description,

the only feature by which the male and a young female of the same size of the genus

Homoeoscelis can in all cases be distinguished from each othei', is the distinctness of the

genital apertures in the female. The author has found no such apertiu'es, and tliis circum-

stance, as well as the occurrence of the animal together with an adult female, indicates

that it must have been a male. The author's comparison of the female with the small

specimen is correct; only his description of the genital area calls for a few remarks. He

•) A special copy of this paper, kindly sent me by the author, arrived on Febr. 11th 1897, so that

the present remarks had to be written and inserted in my work when a large part of the fair copy of it

was already written.
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is of the iipiuion that each of the genital apertures is provided \\ith a separate fi-ame, of

wliicli he presents a di-awing (flg. 5e), but the anterior part of tliese frames is scarcely

correct in drawing, as it is not likely to reach up to the »pore de f6condation« (orifice of

the receptaculum seminis) which — we see — here for the first time is proved to exist

in an animal of this family. Neither has he seen the median part of the firm cliitine of

the genital area wliich unites the two »fi'ames«, but it must be pointed out, that without

a special dissection — in wliich, moreover, a certain amouut of practice is desirable —
these details are difficult to discover. The whole description of the two small specimens

is considerably better than the above-mentioned joint work on this family by the same

author and Prof. A. Giard.



III. GENERAL REPRESENTATION OE THE FAMILY.

In order to facilitate the use of this large section it is divided into three chapters, the

first of which contains a general view of the structure and development of the animals,

the second of their liabitation, biology and distribution, the third some general observations

about the classification. Each of these chapters contains several sub-divisions.

A. Structure aud Development.

a. The Female.

This sex is known in all species. The body is nearly always a little flattened —
seldom more than a little; if seen from below or from above it is ovate or globular. The

young specimens are generally much longer than they are broad; the adults aie now a little

longer than they are broad, now the reverse; sometimes their bmadest dimension is a little

in front of, sometimes a little behind the middle. Specimens which are going to lay, or

have commenced laying eggs, are always somewhat — probably as a rule much — larger

than old ones which are emptied of eggs (pi. 6, fig. 3 a shows such a female which is going

to lay eggs, fig. 3c a female (with a male) wliich is emptied of eggs, both enlarged to

the same scale). In consequence of this evacuation the animals frequently slu'iuk and

become vaguer of outline. We often happen to see specimens which have become crooked

and irregular from pressure, otherwise all the animals are natui'ally symmetrical. The

size of the adults varies considerably; in most species the diameter of the animal seen

from below is ^/s— 1 Va mm. ; it can even decrease to about -3 mm. (HomocosceJis mcditer-

ranea), aud Choniostoma Hansenii G. and B. can obtain a lenght of b'i and a breadth

of 5'5 mm. As a rule there is a certain proportion between the size of the parasite and

that of its host; however, it must be borne in mind that the parasites themselves differ

in size according to their habitation in the marsupium or under the carapace; in the latter

place they are compaiatively smaller. As a matter of course, small Ampliipoda cannot
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support large pai'asites , whereas large species like CaUiopkii> ffr-viiiftciihi.^: Kr. , Micnvopsit^

typica M. Sars and Hippolyte, are inhabited by large animals.

In most species the i-egular, rounded, ovate or globular shape of the body is inter-

rupted in liont or a little behind the anterior margin on the ventral side by a small pro-

truding head, which as a rule is tolerably well defined at the basis. In the adults it

is most frecjuently very small, compared with the trunk; in small, and particularly in

recently hatched specimens (pi. VII, fig. 2 e, and especially pi. Ill, fig. 2 c) it is of a very con-

siderable size. The reason of this difference is that the head and its organs do not grow or

at most grow very little, whereas the trunk greatly increases in size, in order to give room

for the mighty production of eggs. In some forms theie is no separate head at all, so that

its (very small) organs: antennulse, antennae, mcmth, maxillulae, maxillye and maxillipeds, are

situated near each other anteriorly on the ventral side of the vaulted body. In Stenothocheres

(pi. I) the thorax has two rather small pairs of limbs; in the other genera these limbs are quite

minute or wanting altogether. In Stenothocheres we find a distinctly marked, prominent

abdomen. — In no species the body shows any vestige of segmentation.

This will give a general idea of the females. In giving a closer description of their

structure I think the best plan is to begin with Sphceronella and kindred forms, as the

genus Stenothocheres, though in two impoitant points — the size and development of the

trunk-legs and the existence of an abdomen — more closely related to less transformed Cope-

poda, in other respects is less qualified for serving as base of the description.

I. Homoeoscelis, Sphceronella and Choniostoma. Many spec-ies have a prominent,

well defined head: the back, front part and sides are evenly vaulted and pretty well chiti-

nised, and the chitinous border to the front and on the sides stands out a little beyond the

ventral side, which is partly covered by a soft membrane, and has a somewhat concave

surface. Seen from below, the sides of the head are arched posteriorly, for the above-

mentioned protruding lateral borders are somewhat removed from the outline of the head;

they are generally ciliated, whereas the margin of the frontal border is mostly hairless. As

a rule, a narrow, arched, transversal list, or two narrow, parallel lists, proceeding from the

posterior ends of the lateral mai-gins and passing behind the basis of the maxillipeds, forms

or form the posterior limit of the head. Sometimes this list is interrupted at the median

line (pi. Ill, fig. 2c), sometimes it does not reach the lateral margins (pi. VIII, fig. Id).

Choniostoma (pi. XI) at first sight seems to have no distinct head at all, however,

the aViove-described bordei's in front, posteriorly and on each side remain, forming a frame

round the soft area, in the middle of which the mouth and its appendages are situated.

The front pait of this frame m Ghon. Hansenii (pi. XI, fig. 2d) rises a little beyond its sur-

roundings, thus representing the only remaining part of the anterior and upper surface of

the head.

Sphfcr. Acanthozonis (pi. VII, fig. 5a and 5b) presents a fine intermediate form

between Choniostoma Hansenii and the species that have a well defined, prominent head

4
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(illustr. on pi. II to pi. VII etc.). In all species with well-developed head, or at least with

the frame left, we see beliind the frontal margin and inside the lateral parts of the frame

a broad band of thin, soft slcin. Somewhat behind the middle of the frontal margin is the

rostrum (proboscis) with antennae and maxillulas, and fi'om this part backward towards, or

quite up to the list behind the basis of the maxillipeds, we see a system of plates or lists.

This system, which I shall call the snh-median sMeton, is partly or all the way divided

into two halves by softer skin along tlie median line; its structure differs in nearly every

species; as a rule it expands considerably in the middle of its lateral margins. The inner

margin of the basal joint of the maxillae touches the outer mai'gin of the front part of the

expansion, whereas the maxillipeds are articulated behind the expansion touching the outer

margin of the narrower posterior part of the skeleton.

In several species of the genus Sphceronella, namely Sphm-. microcephala, S. dispar,

S. -insignis, S. Ilmmopsidia and *S'. marginata (pi. VIII, fig. 2d; pi. IX, fig. 3 f and fig. 4c;

pi. X, fig. 4b, and pi. XIII, fig. 6d), there is no separate head and no harder chitinous borders

(only in S. marginata and in S. microcephala there is a low border or a transverse list in

fi-ont of the mouth (pl.XIII, fig. 6d, pi. VIII, fig. 2e)), whereas the sub-median skeleton exists,

strongly developed as a solid plate in S. Mnnnopsidis (pi. X, fig. 4b), much reduced in S. dispar

and (S'. insignis (pi. IX), and particularly so in S. marginata.

The Antenntdm. In all species, except the five without separate head and without

fi-ame, the antennulae are well developed, and in these they are articulated to the solid fi-ame,

each at one of the angidar points where the lateral margin merges into the ft-ontal margin (comp.

e. g. pi. II, fig. Ill and fig. 3a, pi. XI, fig. la). Each antennula is usually composed of tliree

joints, of wliich tlie second is generally the shortest, the third the longest. The front angle

of the first joint is mostly provided with two oi- three shorter or longer setae; the terminal

joint is rather well provided with bristles of ditterent length, among wliich an olfactory seta

(b) can be fi-equently pointed out. In the genus Homoeoscelis the antennulae become 2-jointed

by the fusion of the second and third joints (pl.XIII, fig. Id). InSphmr. decorata (pi. VIII,

fig. 3e) the first and second joints are coalescent. In Sphmr. marginata the antennulae

(pi. XIII, fig. (Jd) are constructed as in Homoeoscelis. In the other four species of Spheeronella,

which are devoid of separate head and of frame, the antennulae are situated at the same

points, but fastened to the thin membrane, besides being shorter and reduced so as to show

only indistinctly separated joints or no division at all.

The Antennce. These organs I have been unable to discover in the species of the

genus Homoeoscelis, and in Sphar. modesta, S. dispar, S. insignis, S. marginata, S. 3Iunnopsidis

and (S'. microcephala, whereas they exist in the other species of Sphceronella and in Chonio-

stoma. They are always placed on the side of the rostrum itself near the margin of its

expanded basal part, and they are always short, slender, generally 3-jointed (e. g. pi. V, fig. 2d),

without hairs and terminating in one shorter or longer seta. In a few species, e. g. Sphcer.

decorata, the number of joints is reduced to two, m Sphcer. antillensis (pi. Ill, fig. 2 c) they are
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nulimeiitaiy, 1 jointed aiirl have a very short seta, and so they are in the seven remaining

species bek)nging' to the gronp of Sphcer. LeucJcarfii Sal. (comp. the systematic part).

The Bosirnm. It is always of good size and bluntly conical, or like a cylinder

with dilated base. Its structure is very complex, and we will begin by studying its distal

part, for the representation of which Choniodoma Hansenii (pi. X, tig. 6a and fig. Ob) will

serve as type. In fig. 6 a the cylinder is seen sideways and without the expanded part at

its base. At the margin of the terminal face of the cylinder originates a membrane which

has the shape of a kind of border or very short inverted cone. In looking at it from the

distal end (fig. 6b) we see that the membrane covers the whole terminal face, having the

shape of a cup or perhaps rather of a, flat funnel, as it leaves an oblong aperture at the

bottom in the centre; this is the entrance of the mouth, beyond the margin of which the

points of the mandibles are seen to proceed. In front of the mouth the membrane is divided

in the middle by a deep incision; the opening thus produced is filled by an odd median plate,

on each side of which is another plate which is partly covered by the membrane. In the

illustration these parts are marked d. The membrane is downy at its edge (fig. 6 b), and

the whole inner surface of the funnel is covered with peculiar dots, which aie smaller near

the edge than towards the centre, and which probably represent tiny knots. Outside the

membrane are seen a number of cylindrical hairs which are sometimes furcate at the apex

(b). They are articulated to the distal edge of the cylinder at the base of the membranous

border and, being longer than its height, proceed somewhat beyond its free margin. When
— as in the present instance — the rostrum is cut off, it is easy enough to see that these

hairs do not exist within the membrane, but only lean against it. In some species, e. g. in

Sphcpronella curtipes (pi. X, fig. 2d), the membrane (viz. the free part of it) is considerably

broader, in others narrower, than in CJioniostoma Hansenii. The hairs in some species are

much more numerous and much thicker than in others, and they often converge or diverge very

ii-regularly, according to the position they happen to occupy; in a few species I was not able

to discern them. My figures as a rule are too small to allow of drawing the membrane, but

these hairs are drawn as well as it could be done. It must be observed that the shape of

the mouth varies considerably in specimens of the same species; I have found it more or less

funnel- or cup-shaped, in accordance with the angle formed by the membranous border and

the surrounding hairs against the terminal face. In the systematic part of the present work

the free part of the membrane together with the hairs is called the mouth-border.

The outer surface of the rostrum shows several harder chitinous lists, and when the

rostrum is examined from its distal end, some harder parts are seen tlu-ough the semi-dia-

phanous membrane as circles, which are interrupted in front at the median line. In my

opinion the distal part of the rostrum must be explained as being a liiglily modified lahhim,

or rather hypopharynx, which forms a kind of sheath round the mandibles and stretches so

far toAvards the front that its edges approach very near to each other, and that the above-

mentioned median part marked d. must be considered as the lahiKm. However, I am not

4'
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able to account more fully for the structure of these parts and the attachment of the mandibles.

When looking at the rostrum from its distal end (fig. 6 b), we see them through the inter-

mediate substance, like narrow lists in appearance, the free distal points of which are visible

in the mouth-aperture and are somewhat different in shape on the light and the left

mandible. Departing fi-om the points, they turn outward, at the same time running down

the rostrum, their basal end lying inside its walls rather far from the aperture of the mouth.

It is only the distal part of the rostrum which can be consideied as formed by the

hypopharynx and the labrum, the pioximal part must be cliitine belonging to the ventral side

of the head itself, which here has become cone-shaped or forms the foot and the proximal

part of the cylinder'. I draw this conclusion from the fact that the antenna, where they

are found, proceed from the basal part of the cone or from the foot [Choniostoma, pi. XI,

fig. 2d), and that the maxillulae are situated on its lateral surfaces (see e.g. pi. X. fig. (ia, c,

and many illustrations of heads of females .seen from below). But these last-mentioned

mouth-organs must be treated separately.

The Maxilhdce are found in all species. Each maxillula consists of a somewhat oblong

plate wliich almost throughout its whole length is coalescent with the middle and the more

proximal part of the rostrum, and in the latter place this coalescence is so complete that it

becomes impossible to distinguish the outline of the proximal part of the maxillula (fig. IJa),

whereas its distal part (c) detaches itself from the lateral surface of the cylinder. Here it

divides itself into two branches, the anterior of wliich forms, now a shorter or fairly long,

now, and mostly, a very long process, which looks somewhat like a proximally very tliick

and distally more slender seta. The posterior branch has a quite similar structure. These

two more or less setiform processes I consider as the principal branches of the maxillula;

they are never wanting, and as a rule they are somewhat curved (in the specially examined

specimen of Choniostoma their terminal half was sinuous), and on examiuing the head from

below, the anterior branch of the maxillula is mostly seen to pr(»ceed beyond the foremost

part of the lateral margin of the mouth-border, the posterior branch behind the posterior

part of the same lateral margin, whereas the distal j)art of its plate and the base of the

two branches are covered by the lateral part of the mouth-border, tluough which they can

be seen (e. g. pi. V, fig. 2d and especially fig. 3d). Besides, in most .species the maxilla

possesses as an additional branch a process shaped like a stout and usually long seta,

articulated to that part of the maxilla which is coalescent with the rostrum, and often so

proximally that, in looking at the head from below, we get the impression that it is situated

outside the basis of the maxilla. The basal part of tliis additional branch is frecpiently set

off by an articulation. This bianch is wanting only in Homoeoscelis and in the tlu-ee species

of Sphaironella which are parasites on Cumacea, and which have no sei)arate head.

The whole rostrum is movable, so that its distal part with the montli is turned

more or less foi-ward or backward, now protruding, now r-eceding considerably, winch

ditteiences are seerr most distinctly by observing the head sideways, and compar-ing the
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position of the rostrum with the lateral margins of the head (comp. the rostrum in tlie

numerous figiu'es of males seen from left side).

The MaxiUxe ai'e always (except in one single species mentioned below) well deve-

loped, often very powerful. They are situated far from each other, somewhat behind the

base of the rostrum, on the outer margin of the sub-median skeleton, the expansion of

wliich reaches their inner margin and frequently extends behind their posterior margin.

Typically they have three joints, of wliich the first one is very thick, often not much longei-

than broad; the second and third joints together are usually shaped like a slender, distally

somewhat curved cone, which can be folded up like a claw against the oblique terminal

margin of the basal joint, and as a rule these two joints are coalescent, though sometimes

we find them very distinctly separated (e. g. in Sphceronella insignis, pi. IX, fig. 4 c). The

basal joint is often provided with one or two protruding knots or taps, and its terminal

margin at the articular membrane is frequently furnished \\'ith hairs, oi-, as in Spheer.

Munnopsiditt, with some peculiar cylindrical bristles or fine processes (pi. X, fig. 4b); in

Sphrer. decorata (pi. VIII, fig. 3e) and in S. modesta (pi. IX, fig. 2d) a part of the articular

membrane between the first and the second joint is decorated with rather numerous small

chitinous taps. The terminal joint usually ends in a point ; in Spluer. dispar (pi. IX, fig. 3 f

)

the apex is blunt, but has several fine, setiform points. In Splicer, marginata (pi. XIII,

fig. G d) the niaxillEe are quite rudimentary.

The Maxillipeds are well developed in Sphceronella and in Homoeoscelis. They are

aiticulated on the posterior part of the sub-median skeleton and are usually somewhat

closer to each other than the two maxillae. They consist typically of four joints, of which

the basal one is thick, very long and always distinctly longer, often much so, than the

others together; these can be folded up against it in a very acute angle. The basal joint

is often decorated with processes, spines, rather long hairs, shorter or very short hairs, or

very fine, conical taps; the hairs and taps are arranged in spots, stripes or rings. The

second and third joints are slender, distinctly or indistinctly articulated or (juite fused

together without the slightest distinction. The tliird joint has generally on the inner side

of its distal end a spine, which in those species of Sphceronella which li^'e on Cumacea,

is provided with fine points, besides being sometimes broad and fiat (pi. Xlfl, fig. 6d). The

last joint is more slender than the others, somewhat curved and often ending in a point

with one or two spines on the inner side behind the point; in most of the Spliceroneike

living on Cumacea the joint expands a little towards its somewhat flattened and rounded

extremity, along the margin of which we see numerous fine and short, setiform processes.

A somewhat similar structure is noticed in Sphcercmella MntDiopsidis (pi. X, fig. 4b). In

Splicer, microcephala (pi. VIII, fig. 2d) the maxillipeds are weak and comparatively rather

small, second and tliird joints coalescent and very short, the last joint very small and

stunted. In the genus Choniodoma the maxillipeds are quite rudimentary (pi. XI, fig. la, g
and fig. 2d), and reduced to two very small or (juite diminutive j(jints.
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Befoi'e leaving the head I will mention some peculiar formations, which I am at a loss

to understand. In Sphar. frontalis we notice at the middle of the frontal margin (pi. VIII,

fig. 1 d) a strange cup-shaped, rather large expansion in which I have been unable to find any

hole which might be the outlet from some gland. In Sphci;r. modesfa, on the ventral side of

the protruding frontal border, inside its margin we see a S(iuare of considerable size (pi. IX,

fig. 2d, x) with rounded corners, which seems to be pierced with rather numerous holes.

TJie Triml-. The body — except the head — of course corresponds to thorax and

abdomen, but in the tlu'ee genera treated here, the latter never appears as a separate part;

we must consider it as being represented by the genital area and its surroundings, which,

however, are not marked by distinct outlines. I beg to give notice that, as a separate

abdomen only appears in the genus Stenothocheres (s. below) and in no other genus of the

whole family, I shall — for practical reasons — in mentioning and describing all the genera,

except Stenothocheres, always both here and in the systematic part use the word "trunk for

the whole body, except the head.

The shape of the trunk is mentioned above, for as the head, at least in adult spe-

cimens of most species, is very small, I can refer to my description of the body (p. 24—25).

The skin — except on the genital area — is very thin, often iiuite naked, sometimes covered

with hairs behind the head, being naked everywhere else, sometimes hairy all over. In several

species the trunk is more hairy during the early, not half-developed stages, than when the

animals have grown to their full size, so e. g. in Sphcer. danica, whose young ones are covered

all over with peculiar thin, flat hairs, whereas the older specimens are either quite naked or

have only a hairy part behind the head. In Sphcer. Calliopii (pi. Ill, fig. 3 d and fig. 3 g) the

trunk has a rather close coat of very peculiar three-branched hairs gro\^ing out fi-om tiny

knots , the middle hair being longer than the two others. In Sphmr. irreyularis (pi. XIII,

fig. 5 c and fig. 5d) somewhat similar two- and three-branched hairs are seen.

In most species the trunk has two pairs of entirely uniform legs, but in a good

number of species (as in Sphcer. microcephala, and in all eight species of the SpJiceronella living

on Cumaeea and Isopoda) legs are entirely wanting. The legs are placed on the ventral

side, now at some distance within the outline, now at the lateral margin, and as a rule there

is no considerable difference in the distances between the first pair and the head, between

the first and second pairs and between the second pair and the leg-like caudal stylets. In

Homoeoscelis the legs, though small, are comparatively conspicuous, each apparently consisting

of a diminutive, shoit and rather thick basal part, from wliich proceeds a much longer, very

narrow, conical, almost setiform branch and a pair of very short bristles or a short tap as

an indication of a second branch. In SphceroneUa and Choniostoma the legs are nearly always

exceedingly small; in recently hatched or young specimens they are as a rule easy to find,

but as they do not grow, they are often very difficult to point out in adult animals. Each

leg consists of a small (cylindrical joint ending in two short setae. In Sphcer. lonyipes (pi. VII,

fig. 2 a and fig. 2e) only, the legs are somewhat larger, particularly because one of the sette
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is loug. Ill Sphfpr. AcfiDfhozonis (pi. VII, fig. 5 a and fig. 5b) they are reduced to rounded

eminences without setae.

A genital area is found in all species of these three genera, and it is in some cases

much smaller, in others somewhat larger than the head. In its most developed form it is a

more or less tliickly cliitinised plate, which is sometimes nearly circular [SplirrroncUa

curtipes, pi. X, fig. 2e), mostly considerably broader than it is long, and not iinfre(iuently with

a more or less concave anterior or posterior margin. In this plate we find the genital

apertures more or less close to each other, so that the distance between them is nearly

always shorter than the length of each; they are usually placed near the posterior margin,

seldom in the middle or even nearer the anterior nmrgin. Sometimes the central part of

the plate or two rather lateral parts of it are thin-skinned (pi. II, fig. 3b), and in this last

case the plate is really reduced to an oval ring with a median longitudinal band. In Sph<rr.

Mnnnopsidis (pi. X, fig. 4 c) the plate is more than tvdce as broad as it is long, and a large

inner part of the same shape as the outline is more thin-skinned; the genital apertures are

placed transversely and somewhat further from each other than the length of each. In other

species the plate is reduced to about two thirds of a more or less oval, transverse ring, the

posterior margin of which is close to the genital apertures, whereas the sides are further

removed from them. A further reduction is noticed e.g. m Sphwr. frontalis (pi. VII, fig. 6i),

where the more conspicuous parts consist only of a chitinous arch behind and outside each

genital aperture, the two arches yet being connected in the median line. In Sphcer. micro-

cephala (pi. VIII, fig. 2f) the genital area is much longer than it is broad, and the cliitinised

part of it forms a semi-circle which opens towards the front, its two extremities running

forward and forming two rather long, nearly parallel and partly dilated lists. The genital

apertures are — as stated above — nearly always closer to each other than the length of

each, besides they are curved and placed in an oblique direction, so that their convex sides

turn towards each other, and their anterior ends are much closer together than the postei'ior

ones; e.g. in Sphcer. microcephala, and especially in SpJuer. Munnopsidis , these apertiu'es

are turned so as to be almost or quite transverse: and in Sphmr. Munnopsidis the distance

between them is greater. Each genital aperture is provided with two chitinous lists, the

lips, of which the hindmost one is nearest to the median line and covers the front part of

the other lip, when the genital aperture is closed. From the outer lip proceeds a strong

muscle outward and obli(iuely forward, its proximal end being attached to the inner side of

the plate or to the ring mentioned above. The contraction of this muscle pulls outward the

outer lip, thus opening the genital aperture (pi. XI, fig. 4 d). For this purpose the skin close

outside the outer lip is always thin (in many figures kept in a grey tint) though the sur-

rounding parts may be a pretty hard chitinous plate.

In front of each genital aperture, at a shorter or longer distance from it, though

always within the genital area, is a very diminutive orifice which forms the entrance to

an oval or somewhat elongate vesicle, the receptaculmn seminis (pi. I, fig. 3 a, r). These two
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orifices are. shown only in some of tlie illustrations of the genital region, and they are

often very difficult to find, if one or each of them has not a spermatophore attached to it;

this, however, is rather frequently the case; sometimes we find even two spermatophores, or

at least their stalks, on each orifice (pi. XIII, fig. 1 e). Such a spermatophore is a globular

or ovate vesicle with a stalk twice or three times as long as itself; this stalk — a thin

tube — is attached to the skin closing on the above-mentioned oiifice, or sometimes — by

un'stake — outside it (pi. IV, fig. 2c, where we find one spermatophore on each orifice and

the stalk of a third one outside it). The two receptacula, when filled, have a strong

refraction of light, which as a rule makes them easy to find. Their outlines are traced vdt\\

dotted lines in some of the illustrations. — In Si)hfrr. Mmniopsidii^ I have found in the an-

terior part of the plate two holes (pi. X, fig. 4c, k) corresponding to those in MyKidion

ahyssornm and Aspkhecia (see p. 34—35).

In the species wluch have trunk-legs there is always a pair of cmidaJ stj/lefs shaped

somewhat like the legs. In Homocofcdis (pi. II and pi. XIII) they are a little thicker and

longer than the legs; in SphceroncUa and Choniustoma they consist either of a cylindrical, a

rounded oi' a triangular joint terminating in two or three setae (which rather fi-equently fall

off dui'ing the pieparation): they are sometimes longer, sometimes shorter than the setae of

the legs (as e. g. pi. VII, fig. 2e). In Sphmrondla Acanthozonis each caudal stylet has (me

single rather long seta (pi. VII, fig. 5d). In Sphar. modesfa, which has no trunk-legs, each

stylet consists of a latlier short, thick joint, from the inner posterior angle of which proceeds

an acute »joint« twice as long but scarcely half as thick, which must be considered as a trans-

formed seta, and outside it are seen one or two simple setae (pi. IX, fig. 2e). Nearly all the

other species which lack trunk-legs are devoid of caudal stylets as well. The place of these

stylets varies nuich; in most species they are situated close together, either on the plate or

the ring, a little behind the genital apertures, or close behind the posterior margin of the

ring or phite, but in the species belonging to the group of SplKTroneUa Leuckartii they are

situated pretty far or very far from each other, and also more or less far behind the genital

area (pi. II, fig. 2e and fig. 3 b).

The remarkable fi.xatiou o{ SpfirProncUa paradord will be described in the systematic

part; here it may be sufficient to draw attention to it.

II. Htcyiolhocheres (pi. I). This genus, comprising two species, deviates considerably from

the three lecently mentioned genera, and in at least two important features: — lai'ger trunk-legs

with two branches and a sepai'ate abdomen — it comes nearer to the less transfoi-med Copepoda.

The body is sub-ovate or nearly globular; its abdomen is comparatively rather small

and prominent posteriorly on the ventral side or on tlie bind margin itself It has no separate

head, not even the vestige of a fi-ame (like the one in Clioniosfoma). The sub-median skeleton

is reduced to a plate in front of each maxilliped (pi. I, fig. le, h and fig. 2f), and this plate

may extend forward like a list between the maxillai and the outside of the rostrum. An-

tennulae, antennae, rostrum, maxillae and maxillipeds occupy a larger space on the ventral
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side of tlie body than in the other oeuera. The antenmiloe (fig. la, <a and fig. 2o-) are of

medinm length, without distinct articnlation, they have a few rather short setae, among them

one olfactory (fig. le, b). The antenna (comp. fig. le and fig. 2f) are placed somewhat

obliquely outside and in front of the rostrum, but not on its basal part; they are of medium

length, in Sf. egregius (fig. 1 e, c) probably 3-.jointed , with a couple of short terminal setaj of

unequal length; in St. Saraii (fig. 2f, c) they are weak, with indistinct articulation. The rostrum

is on the whole like that in Spheprondla, though it must be observed that the mouth-border

is very narrow. The maxillnlae (fig. le. e) are on the whole like those of SphfcroneUa, the

principal branches rather short or of medium length, the additional branch wanting. The maxillae

(fig. la, f; fig. le and fig. 2f) are poweiful and do not show any important differences from

those species of SplKeronella which are parasitic on Amphipoda. The same remark can be

applied to the maxillipeds with regaid to their stiucture, but these limbs, compared with

the maxilhe, are shorter and slenderer than in most species of S'plupronpJIa , and we may

add that the second and third joints are always fused into one single comparatively short

joint, which -at ni0:.t is a little longer than the pointed tenninal joint and lacks the spine

at the distal inner angle, as the terminal joint lacks a spine inside its apex.

The trunk is naked all over (so is the whole body with all its appendages). The

trunk-legs are placed difterently from those of the preceding genera; both pairs being

situated on the ventral side at a good distance within the lateral margin, the first pair

(fig. la, m) somewhat behind the middle of the body, and the second pair (fig. la, n) close

in front of the basis of the abdomen. Both pairs, though rather small, are very large

compared with those of the preceding genera. Each leg consists of a peduncle with two

branches not distinctly set off by articulation, and as a rule the outer branch is the longest.

In the first pair the outer branch terminates in two sti'oug setae of uneiiual length, in the

second one (fig. Ig, u and fig. 2i) each branch apparently consists of two joints, of which

the terminal one is somewhat spine-like, but it must be preferred to consider each branch

as being composed of one joint with a long and very tliick terminal spine.

A comparison between the figures 2a and 2d shows that in the same species the

abdomen may be found moi'e or less distant from the posterior margin on the ventral side

of the trunk, according as the animal is more or less swelled with eggs. The abdomen is

not set off from the trunk by an articulation; it consists of a broad, rather stout basal part

with arched lateral margin (fig. Ig and fig. 2i), and a narrower terminal part with a more

or less deeply incised extremity, which forms two very short and clumsy, badly defined caudal

stylets (fig. Ig, t), each with four thick set*. The abdomen seen from below (fig. Ig and

fig. 2i), piesents near the outer margins of the basal part two very long genital apertures

(g) in their whole or a considerable part of their length; in the abdomen seen sideways

(fig. 1 h), the genital aperture (g) shows its longest extent, and the muscle which opens it (m)

is directed towards the dorsal side of the abdomen. Fig. Ih also shows a receptaculum

seminis (r) as a lai'ge oblong vesicle, placed a little above the abdomen. I have repeatedly

5
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seen two such receptacula, but I cannot indicate their external orifices, as, strangely enough,

I have never found spermatophores on any of the rather numerous specimens I have examined.

III. Mysidion (pi. XI—XII). The head is pretty well defined from the trunk, but

so feebly chitiuised in front and at the sides that the frontal and lateral borders are wanting.

The antennuhi? are much reduced and either 2-jointed or 1-jointed (pi. XII, fig. 2a, and

fig. 1 a, a). Antennae seem to be wanting. Mouth and maxilhilse as in Sphmronella. The

basal joint of the maxillae has at the inner edge one or two processes, and the appendage

is a powerful prehensile organ. The basal joint of the maxillipeds has irregular outlines.

Trunk-legs and caudal stylets are wanting. There is no genital area: the genital apertures

are situated very far from each other (pi. XI, fig. 3 b and fig. 3e); each of tliem has — besides

the lips — its own skeleton, consisting of a list which is semi-circular or forms the larger

part of a defective oval, the longest diameter of which runs parallel with the median line

of the animal , and the opening of which is turned towards this line. The genital aperture

is situated close to the posterior part of the list, and the muscles radiate towards its foremost

part. The receptaculum seminis — odd, as far as I can see — is situated in the median

line, far in fi-ont of the genital apertures (pi. XI, fig. 3e). The skin covering it is closely

set with many — as many as twenty-six — spermatophores (s), and between them ai-e seen

stalks of other vanished spermatophores, some of these sticking together in bulks which

cover the skin so completely that, in spite of several attempts, I have been unable to find

the entrance or entrances to the receptaculiun seminis. In fig. 3e the letter r marks i-ecep-

taculum seminis, which on each side opens into an obliquely backward running duct, which

I have been able to follow towards the genital aperture (comp. the following genus). In

Mysidion ahyssorum I have found in the semi circle surrounding the genital aperture a hole

(or perhaps rather a spot, covered with a thin membrane pierced with small holes (pi. XII,

fig. 2b, k) forming the outlet fi'on) a gland which I have found, though I have not been

able to examine it more closely, and whose function is incomprehensible to me. — Several

parts of the head of this animal are frequently covered with a viscous substance, by which

it fastens itself to the marsupium of the host. This substance, in the females as well as in

the males and the larvae, is probably secreted by glands placed in front of the mouth (comp.

the female of the following genus).

IV. Aspidoecia (pi. XII). This genus (one species) approaches very near to Mysidion.

In this place only its most important characters will be mentioned, an exhaustive description

being given in the special part of this work. The body is considerably broader than it is

long, the head is distinctly defined from the trunk and pretty well ihitinised, with rounded

forehead and sides. The front is covered by a large adhesive plate (fig. 3d, s) by which

the animal is attached, this plate at the same time covering the 1-jointed antennulae (fig. 3h, a).

Antennae are wanting; the maxillulis are very small, without additional branch; the mouth

is normal, but I have found no hairs along the mouth-border; the maxillae are like those in

Spharonella; maxillipeds are wanting. Trunk-legs and caudal stylets are wanting. Each
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of the genital apertures — as in MysHlion — has its own list, which in this animal forms

a ring (fig. 31); in the front part of this ring we see a rather large hole (k) which serves

as opening to a gland (conip. Mysid. abyssormn). The genital apertnre (g) lies up to the

part of the ring which is turned towards the median plane of the animal. Contrary to

Mysidion, the distance between the rings varies between being a little greater and very

much smaller than the diameter of each. A long way in front of the genital apertures

we see two knots a little apart from each other (fig. 3g, r', fig. 3e, o) which show as it

were irregular cracks in the thick clutine; no doubt they form the entrances to the lecep-

taculnm seminis (fig. 3 e, r) which is odd , much broader than it is long , and at each side

bends backward, thus continuing as two almost parallel ducts, which are wide, at the

middle sowewhat narrowed, and ran to the genital apertures. No spermatophores have

been found.

b. The Male.

Out of my forty-thi-ee species I know the males of thirty-two, viz. of all species of

the genera Stenothoclieres, Homoeoscelis, Mysidion and Aspidoecia, as well as of twenty-five

out of the tliirty-four species of SphferoneUa. So in nine species of Sphcerovdla and in the

two species of Choniodoma the males are still unknown. With respect to the latter genus

particularly the gap is keenly felt.

The male is always much smaller than the adult female — as a rule quite dispro-

portionally so. In three species only: Sphrer. frontalis, S.dccorafa and S.curtipes, its length

exceeds Vs mm. The largest male I know belongs to S. curiipes and measures -92 mm. in

length and ^/o of tliis size in breadth. In most species the length is about V*

—

^h mm., and

the length somewhat exceeds the breadth. The smallest normal males I have found in

Aspidoecia Normani, two specimens of wliich were respectively •147 and '138 nun. long.

In Mysidion abyssormn the normal male seems to be about •164 mm. long, though I have

found two perfectly dwarfish specimens, of which one was '099 nun. long — and tliis is one

of the smallest of adult Copepods hitherto discovered, however, it may be that these two

specimens were recently hatched and had not grown to tlieir full size (s. below under » post-

larval development"). The genus HomoeosceJis shows least difference between the male and

the female, especially H. mediterranea , of which the largest female was -31 mm. long,

32mm. broad and rather flat, whereas the male was 174 mm. long, ^096 mm. broad and

equally tliick. The greatest dittei-ence between the sexes I have found in Spluer. microcephaJa,

in which the largest female was 1-14 mm. long, of the same breadth and almost perfectly

globular, whereas the male without counting the rostrum was -IS mm. long, •IS nun. broad

and ab. •11mm. thick, wliich gives a volume of between 801)— 1000 times smaller than

the female.

The body, as a rule, is somewhat longer than broad, and seen from below, varying

from sub-globular to an elongate oval, seen sidewaj's, the l)ack is strongly vaulted, the

5*
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ventral side almost flat, and the animal is nearly always somewhat broader than it is thick.

In the geims Homoeoscelis (vlli. andpl. XIII) as in Sph(Pr. «fr/(jjes (pi. X, fig. 2f and fig. 2g)

the body is much longer than it is broad, the length varying from P/s to a little more than

twice the breadth: besides, in S. curfijK'-'^ it is curved, so that, seen fi'om the side, it presents

a moderately concave ventral ovitline. The length of the head varies between a little more

and a little less than half of the total length, i\\ Sph<er.frontalifi[\)\. VII, fig. 6a—6 b) it does

not take up a third part. The body is usually broadest somewhat behind or almost on a

line with the base of the maxillipeds. Iw Sphccr. '>nodesta[^\.TK, fig. 2f) the greatest breadth

lies before the middle of the maxillae; in several species it is rather far behind the head,

and in this case the trunk is somewhat or much larger than the head, viz. in SpJucr. Bonnieri

(pi. VII, fig. 1 a), in S. frontalis (pi. VII, fig. 6 a) and in Mysidion ahjssorum (pi. XII. fig. 2e).

A distinct abdomen is found only in the genus Stenothocheres. Autennul^e, antenna:', rostrum,

maxillulis, niaxillw and maxillipeds are much like those of the female, still we find a number

of minor diftei'ences which must be mentioned. Trunk-legs and caudal stylets are well

developed in all the species whose females possess these organs, though as a rule they differ

very much in the two sexes, and they are also found in a few species, as Sphar. microcephaJa

and *S'. modesta, whose females lack both trunk-legs and caudal stylets, or only trunk-legs.

In Sphfey. dispar, S. insignis, S. niarginata, as well as in the genera Mysidion and Aspidoecia,

the males have not the slightest rudiment either of trunk-legs or of caudal stylets.

In the genus Stenothocheres the auteunulai, the antennae, the rostrum and the mouth-

appendages are situated on the foremost rather flatly vaulted part of the ventral side of the

body. In all the other genera the siurouuding of the rostrum and the mouth-appendages in

front and at the sides lie more or less deep and are limited anteriorly by an outstanding

border, wliich is frequently rather high or foi-ms a slanting plate, at the sides by very

conspicuous lateral borders, which usually run nearly parallel from the front towards the

base of the maxills, whence they curve more or less outward towards the lateral margins

of the animal and vanish somewhat behind the base of the maxillipeds. The shape of these

lateral borders is i-ather variable and difficult to describe, but the numerous illustrations

will show two outstanding rounded plates bending like a cape towards the liase of the

maxilla;, and outside these protruding borders we can always see something of the slanting

lateral surfaces of the head, when looking at the animal from the ventral side. The frontal

border is sometimes distinctly separated from the lateral ones, but it usually tbrms a direct

or nearly direct continuation of them; inmost forms it is evenly curved; in Sphrer. dctjnntula

(pi. II, fig. 2f) and in kindred species it has a deep incision on each side, by which the

fi-ontal plate is divided into a large, median, almost square i)ari and two nuu-h smaller

rounded lateral lobes. In Spha-r. Caniopii(\±lll,^^.h\\] the frontal margin is divided into

six lobes, in S. decorata (pi. VIII, fig. 3f) the frontal plate is much elongated, with the

anterior end cut oft transversely and with several incisions, one in the middle and two on

each side, by which it is divided into four square and two low triangular lobes, all of wliich
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bear small spinifonn iirocesses on their outer margin. In Sjihcrr. dispar (pi. IX, fig. 3 h) and

in Sphcer. insignis (pi. X, fig. 1 b and fig. 1 c) the frontal plate expands in a most peculiar

way. Seen from below, the head tapers very much towards the front, whereupon it dilates

to an almost circular plate or a transverse oval with acute lateral angles; the sides and the

front margin of the circular plate and the front margin of the oval project into a series of

closely situated spiniform little processes ; on the ventral side of the plate we see a chitinous

ring, from the inner edge of which four processes run towards the centre; in ;S'. dispar these

processes do not meet, but form the surroundings of a cross-shaped space, whereas in S. insig-

nis they meet in the centre, thus tbrming a cross, and dividing the space into four parts,

(wluch perhaps are pierced with small holes). The purpose of tliis peculiar ring is un-

known to me.

The part sun-ounded by the protruding frontal and lateral borders frequently lies

very deep, and where the lateral borders are high, sometimes, as in SpJicrr. curtipes (pi .X,

fig. 2f and fig. 2 g), they hide the rostrum and the maxilla?, if the animal is seen from the

side; as a rule a lateral view shows these organs in almost their whole, or in half of their

length. Several males of the same species may show great individual difference in tliis

point, whereas on the other hand, there are species, as e. g. Sphcer. curtipes, in which the

rostrum and the maxillte are always partly invisible because of the height of the lateral

borders, in other species again, as in Sphcer. microcephala (pi. VIII, fig. 2 g and fig. 2 h), the

borders are so low, that the above-mentioned organs are always visible in nearly their

whole length.

The sub-median skeleton, which is found in all females and has been described as

far as this sex is concerned, is also seen in all males, and in most respects shows a similar

structure, but in most species of the genus SplKuroix'Ua it is produced into free processes.

Three pairs of such processes may be found. Those of the fli'st pair are usually rather short

and broad, sometimes rounded, in S. microcephala (pi. VIII, fig. 2 g and fig. 2 li, i) pretty

long, slender and pointed, being situated behind or below the basis of the maxillae; some-

times, as in S. elegantnla (pi. II. fig. 2 f and fig. 2 g), they extend backward over the basal

part of the maxillipeds. The second pair of processes are found most frequently, and may

become much longer than any of the other two pairs; they proceed at a shorter or longer

distance from each other between the maxillipeds, and are sometimes parallel, sometimes or

mostly diverging. The thir'd pair appears in very few species only, as in S. paradoxa

(pi. Ill, fig. 4h and fig. 4i), in 8. Metopo} and in *S'. HolhoUi (both on pi. V.); they proceed

between and a little beliiud the second pair and are much shorter than these ones. In the

systematic description of the species I use the terms : first, second and third pair, in speaking

of these processes.

The Antenmdcp are found in all species; in Sfenothochcres they are situated in front

of and outside the antennae, in all other forms they are found on the lateral margins of the

head, where these merge into the frontal margin. Thev are constructed nnudi like those of
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the females, e. g. wliere the antennulae of the females are well developed and 3-jointed, those

of the males are equally so, and where they are reduced in size or in number of joints, we

generally — though not alwaj's {Sph(er. microccphala, Mysidion commune) — find a similar

reduction in the male. In Splicer, microcephala (pi. VIII) the antennulaj of the female are

very short and 1-jointed, those of the male long and likewise without distinct articulation.

In Mysidion commune (pi. XI and pi. XII) those of the female are very short and 1-jointed,

those of the male short and 2-jointed. Their bristles are much the same as in the female,

and they have freriuently a rather conspicuous olfactory seta. The greatest reduction is noticed

in Aspidoecia (pi. XII, iig, 3 k and fig. 3 1), the antennulae of which consists of a very short,

naked joint terminating in an olfactory seta wliich is several times longer than the antennula.

The AiiteniKP are altogether so like those of the female that a special description of

them is superfluous; where they are wanting or reduced in the female, they are equally so

in the male.

The Rosfrum is very like that of the female, but seems now and then to be longer

and more slender; in Sphar. microcephala it is much longer than that of the female (pi. VIII).

In several species, e. g. in Spheer. modesta (pi. IX), the mouth-border is much broader, its

hairs at least are considerably longer in the male than in the female.

Tlie MaxiJhdcB are always found and are constructed like those of the female. In

dissecting the head of a male of Sphmr. frontalis I found that, in addition to the two long •—

though unequally long — principal branches and the long additional branch, the maxillula

of tliis animal possesses a fourth shorter one (pi. VII, fig. 6 d), which proceeds within the

base of the anterior principal branch. As this supplementary branch is not likely to be

discovered without undertaking a dissection expressly for this purpose, I cannot tell whether

it is found in the female as well; without dissecting the rostrum I have looked for it in

vain in the female as well as in both sexes of other species of Sphceronella. Fig. 4 1 in

pi. III. will give a good idea of the rostrum with antennae and maxillula; in a male which

possesses all these organs in their typical form.

The llaailhe are well developed in nearly all species and are in the main constructed

like those of the females; sometimes they are somewhat smaller, sometimes rather larger, in

Aspidoecia (pi. XII) much larger. Occasionally we find differences of detail in the two

sexes; in Sphcrr. capensis the basal joint of the male has at its distal end, where the inner

and the posterior side meet, a rather high, jirominent plate, the margin of which runs out

into spiniform processes (pi. VI, fig. 1 c and fig. 1 d); tliis excrescence is wanting in the female.

In the male of Sphcer. insignis the posterior side of the basal joint is provided with a conside-

rable number of peculiar processes (pi. X, fig. 1 c) which the female lacks. In Sph/rr. manji-

nafa (pi. XIII) whose female has rudimentary maxillae, these oigans in the male have about

the same general shape and size as in kindred species, but all three joints are fused together.

The Maxillipeds are well developed in all species and essentially like those of the

females, though in the male the basal joint is frequently provided with hairs, and also some-



39

times with processes, whereas in the female there are no processes and fewer or no hairs

etc. In Mysidion commune the male possesses on the outer side of the basal joint a knot-

like excrescence and a process of very considerable size (pi. XI, fig. 3 g and fig. 3 h), and

its second joint has a conspicuous process, all of wliich are wanting in the female. In As2)i-

doecia (pi. XII) the female lacks maxillipeds; in the male, though somewhat smaller than

usual, they are well developed: the basal joint is much as in Sfenothoeheres, but the second

joint, wliich as in several other forms consists of two completely fused joints, is exceedingly

short, somewhat shorter than the terminal joint.

Tvunl-legs and caudal stylets. The occurrence of these organs is mentioned above

on p. 36. In Homoeoscdis (pi. II and pi. XIII) there is but a slight difference between

the two similarly shaped pairs of trunk-legs and the caudal stylets, and as both are like

those of the female, they do not require further mention; we shall only add that they are

sometimes rather larger than, sometimes of the same size as those in the other sex. In Stenotho-

cJieres (pi. I) the trunk-legs are very similar to those of the female and of almost equal size,

however, as the trunk of tlie female is large, that of the male small, of course the legs of the

latter are much more conspicuous and appear larger. In the male the basal part of the legs

stands more out from the body, and the longer robust terminal spine on the outer branch is

longer than in the female; the other differences are insignificant. Thus, in Stenothochercs

Sarsii the spine on the inner branch of the second pair of legs is curved like a hook, in

Sten. egregius it is less curved, and in the illustrated specimen the right and the left spine

curve differently. Behind and above the basis of the second pair of legs both species show

two considerable spines wliich are situated close together on a small projection; I should

tlijnk they might possibly be considered as rudiments of a third pair of legs, but I do not

presume to have any definite opinion about the matter. The abdomen is small, with short,

distinct, rather broad stylets, not set oft' by an articulation, and each provided with four

spines, of which the two innermost are the longest and thickest.

In Sphcp-ronella, as a rule, there is a great difference between the two pairs of trunk-

legs and betM^een each of these and the caudal stylets. The shape and size of the trunk-

legs vary much according to the species, and the appearance of the legs as well as of the

stylets presents very great valuation on account of the very different length of their terminal

setae. In this genus the first pair of legs usually originates outside and behind the basis of

the maxillipeds, nearly in tiie middle between the lateral margins and the median line of the

trunk, at the bottom of a pretty broad transverse depression. Each leg consists of a basal

part, a peduncle, differing much in length and breadth (sometimes, as in Splicer, infcrmedia

(pi. V, fig. 3 f and fig. 3 g), this part in exceedingly large) , and of two branches, one of

which is generally longer than the othei-, sometimes the one is wanting altogether. As a rule,

none of the branches are articulated on the peduncle, and fi-equently one or both of them

terminate in setae, one of which is longer than the others, the one on the outer branch

often exceedingly long, occasionally half as long as the whole animal. The second pair of
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legs is situated at or behind the middle of the trunk, and if seen fiom below, near or on

the lateral margin; as a rule it is shorter than the first pair, the peduncle is not much

thicker than the rather short inner t>ranrh, whereas the outer bi'auch — if there is one —
is triangular and often ends in a short seta. The tenniual setae of the inner branch vary

as much in length as those of the outer branches of the tirst pair of legs, and one of them

can attain to half the length of the animal. The caudal stylets are usually situated rather

close to each other, most fteiiuently near the posterior end of tJie body, sometimes very much

to the front about at the middle of the trunk, especially where it is very large, as in Sphmr.

Bonnieri and in S. fronfaJix (pi. VII); in the latter species they even appear in front of the

second pair of legs. Both stylets as a rule are rather short, sometimes very short, nearly

cylindrical; one terminal seta on each stylet is often rather or very long, occasionally excee-

ding in length the above-mentioned long setae on the trunk-legs. — Several species of

Sph(F,ronella deviate now in one, now in more respects, from this description which is based

on the main bulk of the species. In Spha-r. modcsta (pi. IX, fig. 2 f and fig. 2 h) the first,

and especially the second pair of legs are considerably reduced in size etc.. whereas the

caudal stylets are comparatively large and constructed like those of the female (see above).

In S. decorata (pi. VIII, fig. 3 f and fig. 3 g) the two pairs of trunk-legs are very much

alike, each leg consisting of a short basal part with two short branches, and each branch

ending in a thick, but rather short seta; caudal stylets are wanting. Concerning S.microce-

2)hala (pi. VIII, fig. 2g and 2h) which deviates considerably and is difiicult to under.staud,

I refer to my description in the systematic part of tlus work. In *S'. curtipes (pi. X, fig. 2 f

and fig. 2 g) both pairs of legs are very small, slender and 2-jointed, the caudal stylets are

quite minute and situated far from each other on the posterior margin of a long and broad,

but not niuch projecting eminence, the posterior angles of which are decorated with peculiar

rounded processes and knots (might the whole formation possibly be a reduced abdomen?).

It has been mentioned already that trunk-legs and caudal stylets have disappeared altogether

in several species of Sphm-onella as well as in Mysidion and Asjndoecia.

In the species belonging to Stenothoclierea and Aspidoecia the body of the male is

quite naked, whereas all the other species are more or less clothed with hairs. In not

a few species the frontal margin is furnished with very short hairs or with fine spiniform

processes (the species of SpJueronelta which live as parasites on Cumacea). In nearly all

species the margin of the lateral borders of the head are trimmed with a series or a stripe

of hairs usually of medium length, which as a rule extends towards the front in a curve

round the base of the antennulae, ending just in front of it
;
posteriorly it follows the lateral

margin up to its curved extremity, whence (or a little in front of it) the stripe continues

across the sides and the back, now straight on, now curving or in a broken line, now advan-

cing, now receding obliquely. This line I consider as forming the boundary between the

head and the trunk, its hairs being now very long (pi. Ill, fig. 3i; pi. VI, fig. Id), now of

the same length as those which cover the sides of the trunk. Sometimes (e. g. pi. IV, fig. 3 h)
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we see instead of a single line a wirier or narrower band of iiair going from tiie posterior

extremity of the lateral margin up across the back, and behind this line or band is a larger

or smaller transverse naked area, whereas the other parts of the trunk: the back, the sides,

the posterioi- extremity and the ventral siuface, are closely coveied with shorter or longer

hairs, with the exception of a transverse band in front between the first pair of legs — and

frequently their surroundings — which is naked. These hairs are usually simple ; in SpluFr.

frontalis (pi. VII, fig. 6 a, fig. 6 b and fig. G h) and in Mysidion commune (pi. XI, fig. 3 g and

fig. 3 h) the trunk is closely covered all over with transverse minute knots, each of which

bears several (in >S'. frontalis at least many of them ten) fine hairs. In Splicer. Giardii the

trunk is covered with 2- or 3-branched hairs similar to those mentioned above in the

female of S. CaUiopii and in S. irregularis. In the male of S. Calliopii (pi. Ill, fig. 3 h

and fig. 3 i) the hairs of the boundary line between the head and the tmink are particularly

long, whereas the dorsal surface and the posterior extremity are covered with fine . dots

resembling the roots of hairs, though I have been unable to find any hairs, and across the

back to the exterior angles of the first pair of legs we find a narrow, naked band; the

ventral surface behind the caudal stylets is provided with ordinary hairs. In Sphrrr. microce-

phala (pi. Vni, fig. 2 g and fig. 2 h) the hair-covering is less developed than in any of the

other species, as only the hindmost part of the lateral borders of the head and the ventral

surface of the ti'unk are covered with hairs, the other parts of the body being naked. In a

few species we find hairs in front of the base of the maxillipeds, and in Sphcer. chinensis

(pi. III., fig. 1 a) and kindred species there is a bunch or a short band of hairs outside the

base of the maxillulaj.

As to the internal structiu-e of the male I confine myself to the following observa-

tions. In a well-presei'ved specimen we usually perceive through the transparent skin two

larger or smaller globular bodies in the middle of the trunk or somewhat more to the fi'ont;

in Stenofhocheres they are situated close to the front of the abdomen behind the base of the

second pair of legs. I will call these bodies spermatotheccp., though I cannot make out

whether they have really the function of such organs, or whether they are the testicles them-

selves. I have illustrated them in several forms, as. Sphcer. paradoxa (pi. Ill, fig. 4 h, q),

S. capensis (pi. VI, fig. 1 c), S. Bonnieri (pi. VII, fig. 1 a, q), ^S'. frontalis (pi. VII, fig. 6 a, q)

and Mysidion commune (pi. XI, fig. 3 g, q); in this last species the spermatothecse are

particularly large and obliquely situated (probably a case of anomaly or of accidental pressure

in the figured specimen, for in the next species: Mysidion abyssorum (pi. XII, fig. 2 c, q)

they are normal). In Aspidoecia Normani the specimen illustrated (pi. XII, fig. 3 k) showed

a single, but very large spermatotheca (q), but in a couple of other specimens I saw two

considerably smaller and normally situated spermatothecse. In Splupr. paradoxa I succeeded in

finding the genital apertures very close to each other on the posterior wall of the depression

which runs across the front part of the trunk on its ventral surface. From each spermato-

theca a rather short duct goes forward and obliquely towai'ds the median line to its aperture.

6
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In Somoeoscclis minufri (pi. II, fig. 1 i and fig. 1 k) I have fonnd the rather small sijermato-

thecae (though they are not illustrated) close together in the line between the hindmost pair

of trunk-legs, and I think I have found the two genital apertures in close proximity in the

posterior wall of the ventral depression — which is pai-ticularly conspicuous in fig. Ik —
in a line between the first pair of legs.

In a number of species belonging to SphferoneMa I have found a most peculiar struc-

ture beneath the larger part of the skin of the head at its back and sides. It appeared most

distinctly in S. paradoxa , where I saw very plainly beneath the skin a single layer of

rather large hollow spaces; fig. 4k in pi. Ill is drawn to the same scale of enlargement

as fig. 4 i and shows the skin and two rows of the afore-mentioned hollow spaces beside

each othei'. In S. Metopa^ (pi. IV, fig. 3 i) the spaces were filled and appeared in outline

as shown in the illustration.

The males are sometimes hinged on the females, but much more frequently on the

gills or on the marsupial plates of the host by a thread which proceeds from the median

line of the front close in advance of the rostium. This thread is secreted by a gland or

glands and can presumably be produced by the males of all species. The shortest thread I

found in Homoaoscelig ndnnta, in two specimens, in one of which its length was similar to

that of the first joint of the maxilliped, in the other somewhat shorter. In e. g. Spha>r. para-

doxa (pi. Ill, fig. 4 h, s) the tlu-ead is about ^/s of the length of the animal, in Stenothocherp.fi

Sarsii (pi. I, fig. 2 k, s) a little shorter and in S. ali/ssi (pi. IV, fig. 2 d) even a little longer

than the whole animal. I found the longest thread in a specimen of Agpidoecia Norniani,

where it was between t^vice and three times as long as the animal, whereas in the spe-

cimen illustrated in pi. XII, fig. 3 k it was scarcely half as long as the male. Tliis last

instance shows that the length of the thread can vary very much in the same species, but

tliis is not usually the case, as in some species a shorter, in others a long thread is always

found. In all the above-mentioned and in several other species the thread is always simple

and cylindrical, generally a little dilated towards the distal end by which it attaches itself,

and not unfrequently the end is expanded into a disk. Deviating forms of this tlu-ead are

met with in the species of the genus Mi/sidion, and especially in the species which I have

placed together below under tlie heading of the SphmroneUa LeuckarN i-group. In Mysidion

the proximal part of the thread is simple, the distal part appears in two varieties; either,

as in Mysidion abyssorum (pi. XII, fig. 2 g), it shows two considerable fusiform expansions,

the middle parts of which are each surrounded by a peculiar collar-shaped ring, or, as in

Mysidion commune (pi. XI, fig. 3h, s), the apical part is very thick and above it the

thread dilates still more and becomes fusiform ; its widest part has a collar-like ring, and

a similar ring surrounds it somewhat higher up, where the tlu-ead is only half as wide. In

the species belonging to the Sphar. Leuckartii-gvow^ we often find the male hinged by a thread

which varies in extent between nearly half and almost the full length of the animal, and is

constructed in the following way: it is divided into two parts, either of equal length, or
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the proximal part loiigei' than the distal one, the former ending- in a thick, bell-shai)ed and

thick-skinned, hairy expansion (pi. II, fig. 4 b); the distal part comes out of the bell in

which its extremity forms a little ball; its other extremity expands into a disk which is

glued on to the Ampliipod. I have found several of such threads and examined them as

carefully as possible, but it is quite incomprehensible to me how the animal has been

capable of producing them.

c. The Ovisacs and the Development of the Eggs.

1. The Ovimcs. Of forty-one species the ovisacs have been found, and only in

two species of SphceroneUa they are unknown to me. In the two species of the genus

Stenothocheres they differ so much from those met with in the other genera, that I prefer to

leave out tliis genus for the present, settiug it aside for separate treatment.

In Homoeoscelis, SphceroneUa, Choniostoma, Mysidion and A.<:pido('cia each female

deposes several — no doubt at least four or five — or many ovisacs, which, if not deformed

by pressure, are sub-globular, oval or, in Mijsidion, of a short pyriform shape. In Homoeo-

scelis minuta, of which I have examined a large material, I can assert that the female

deposes at most eight ovisacs, though usually but five to seven are found; in Choniostoma

the maximum seems to be twelve, in Aspidoecia thirteen to fourteen, in ll/fsidion seventeen

or still more. In the numerous species of SphceroneUa wMch live in the marsupium of

Amplupoda, I cannot indicate the maxinmm of the ovisacs, partly because my material of

each particular species is too small, or because not unfrequently a couple or more of females

are lodged in the same marsupium, partly because, in many cases, one cannot be certain

that some of the sacs have not been washed away. Better information can be given about

some species living in the marsupium of Isopoda and Cumacea: in Splicer. Munnojjsidis I

found one female with twenty ovisacs, in *S'. decorata the same number, in one specimen

of S. modesta twenty-two, in another twenty-eight ovisacs, all laid by one single female.

This latter number may be supposed to be about the maximum , not only in the above-

mentioned species, but in the whole family. It is very difficult to indicate the smallest

number of ovisacs made by normal females of the diiferent species, as, for one tiling, it has

to be ascertained, whether the specimen in hand has altogether finished laying eggs, and a

considerable material has to be examined for this purpose alone; still, though I have not

done this, I think I can say that the nnniber is never less than four or five, perhaps seldom

less than five or six. In all five genera each ovisac is smoothly rounded, its eggs being

as usual enclosed in a common membrane. In Homoeoscelis, SphceroneUa and Choniostoma

all ovisacs are deposed, freely ivithotd being attached to the female or having any real

connection with each other. Indeed, we see rather fi-equently some, or many, of the

ovisacs sticking together, or one, or several of them, adhering somewhere to the body

of the female; however, this kind of adhesion is of a secondary, iiuite unimportant nature,

6'
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and is certainly owing to the fact that the membrane surrounding the ovisac was not

sufficiently stiii'ened, when — or shortly after — the ovisac was laid. In Mysidion and

Aspidoecia all ovisacs, from the moment they are laid till the larvse have swum out, are

hinged to the lips of the genital apertures Inj stalks, which are rather short (in Mysidion),

or very short (in Aspidoecia), so that we see pretty fi-equently six to seven, or sometimes

more ovisacs liinged at one genital aperture (pi. XI, fig. 3 b); fig. 2 b in pi. XII shows

how the lips of the genital aperture and the part behind them are covered by a plate formed

of a coagulated viscous substance, from wliich the stalks of the ovisacs proceed; the plate

must be considered as the coalescent basal parts of the stalks.

The genus Ste.nothocheres deviates considerably from the other genera, but unfor-

tunately I am not prepared to represent its conditions as precisely as I should Like to do.

Of one of its two species I have seen but one single female with eggs, of the other [St.

egregius) my material is indeed very abundant, but not particularly good, some of it being

very old, and most of it, though of later date, having slmink somewhat, because its hosts

— wliile still alive — had been put into too strong spirit. In many cases I only found a

single lump of eggs, wliich was rather larger, or considerably larger than the female, had

no regular form, and was not surrounded by a common membrane. Sometimes, but not

always, this lump seems to consist of two — seldom tlu-ee — smaller coalescent lumps;

foui' instances were of a more instructive natiu'e. A female of St. Snrsii showed two lumps

of about e(iual size, one of which was tree, the other (no doubt accidentally) adhering to the

female. One of them is illustrated in pi. I, fig. 2 c, which shows the irregular shape and

want of a common membrane, as well as the size in proportion to the largest female which

is illustrated in fig. 2 a and magnified to the same scale. The thi-ee other cases have been

observed in St. egregius; in all of them the female had doubtless finished laying eggs. In

one case two smaller, short oval lumps were glued together at their extremities, one con-

taining seven, the other nine eggs; in the second there were two lumps, one of them a

little larger, the other a little smaller than the female; in the tliird case there was an

oblong lump containing ten eggs, the young animals of which were a Little more than half-

developed, six to seven larvse which were about tf) break out of the shells, and thirteen

free larvse; all tliis indicated that the eggs had been laid at intervals. It seems probable,

on the whole, that the eggs are not laid all at the same time, but successively, though the

intervals must be rather short, whereas the ovisacs, at least in most and probably in

all the other genera, are deposed at rather considerable intervals; this is easily seen from

the fact that among ovisacs deposed by the same female, we often find one or two which

have evidently been laid recently, wliereas some others contain more or less developed larvae.

We sum uj) our observations in the following statement, that in Stenothocheres the eggs are

deposed in one single large and free lump, or in a couple of smaller and free lumps of

irregular form and without the common membrane which belongs to a proper ovisac; and

finally, it seems rather probable that tlie eggs are not laid all at the same time.
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We have now to deal with .several othei- (inestions, some of wliich aie difficult to

answer definitely, namely: the size of the ovisacs compared with that of the females in the

different species, their relative size in females of the same species and of different species,

the number and size of the eggs in the ovisacs of the difierent species, and the fertility of

each species. Here, however, we at once meet two difficulties: the one mentioned above

on p. 24, that shortly before her laying eggs the female is always somewhat (and no doubt

usually much) larger than after it, and in most cases it is quite impossible to procure spe-

cimens which are going to lay eggs, such as have half done and such as have quite done

laying eggs; most frequently one only finds from two to five specimens altogether, all of

which have half done or quite done, or else one or two of them are not full-grown ; besides,

an ovisac is somewhat smaller when it has just been laid, than later on, when the larvae

break out of it, for during the development the ovisac increases somewhat in size,

getting at the same time less firm, as each egg, wliich is always globular or polyhedrous

at the beginning, becomes elongated. Making allowance for this fact, it is seen that in

most species there is not usually much difference between the sizes of the ovisacs deposed

by the same female, whereas in some species the ovisacs often, though not always, differ

very much in dimension (pi. X, fig. 4a; pi. XI, fig. 3c). There is a great difference, on

the other hand, between the avei'age size of the ovisacs compared with the adult females of

each species; comp. e. g. the proportion between fig. 3 a and fig. 3 c in pi. Ill with that

between fig. 4 a and fig. 4 d in the same pi. Of course, we may say that as a rule the

ovisacs are comparatively smaller in the species which depose a very large number of them

than in those which lay rather few, yet even in these the ovisacs sometimes do not exceed

middle size. In the species whose females are large, as a matter of course, the ovisacs are

much larger than in the small species.

The number of eggs contained in the ovisacs naturally depends on the size both of

the eggs and of the sacs. It is true, I have not measured the eggs of various forms, but

as I know the larvis that come out of the eggs in more than half of my species, as the

length of these larvae varies between about '15 mm. and -30 mm. only, and as they show no

relatively great differences either of breadth or thickness, I possess a pretty accurate standard

for judging the relative size of the eggs, for, evidently, the largest eggs (judging from the

larvae: those of Sphcer. decoraia and of the genus Choniostoma) cannot be much more than

double the diameter of the smallest (in the genus Homoeoscelis). The further result is, that

in the species whose females are very small, as Stenoihocheres egregius (pi. I), Homoeoscelis

m.innta (pi. II), and especially in Horn, mediferranm (pi. XIII), the eggs must by very large

compared with the females, whereas the eggs must be proportionally small where the females

are very large, as in Sphcer. Qdliopii (pi. Ill) and in the two species of Cfioniostoma

(pi. X and pi. XI). That these statemeuts agree with facts appears very clearly from the

illustrations of the eggs and females of the above-mentioned species; — it must be borne
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in mind that the female and eggs of the same species are ahvaj^s illustrated enlarged on

the same scale.

As the difference of size between the very small species (or rather those whose

adult females are very small), as Homoeoscelis minuta and H. mediterraneu , and the very

large ones, as Choniosfom.a mirabile and Cli. Hansen ii, is exceedingly great (s. above p. 24),

and the difference between the eggs not being. greater as just stated, it follows that, with

equal proportion between fertility and volume, the large species lays manifold more eggs

than the small one. To abide by our example: the number of ovisacs in Homoeoscelis

amounting to about eight, in Choniostoma to about twelve, it is evident that in the small

species we find few, in the large ones numerous eggs in each ovisac, and this fact is indeed

proved by the following figures: in an ovisac of Homoeoscelis minuta are found only about

14 to IS eggs, in H. mediterranea no more than about 6 to 10, whereas in a middle-sized

ovisac of Choniostoma miralnle I have counted 10.J7 eggs. If, in. a smaller species, as e. g.

Sphcer. clispar and S. modesta, the number of ovisacs increases to about twenty, or, as in the

latter species, to about twenty-eight, the quantity of eggs contained in an ovisac is naturally

rather small (pi. IX, fig. 3 e, fig. i5c and fig. 2 c), whereas in the g\g&nt\c Splurr. Munnoi)sidis,

of which species one specimen — consisting only of a half-emptied skin — was about 5 mm.

in diameter, the number of ovisacs may indeed amount to twenty, still the avei-age number

of eggs in each ovisac (in tliis species I have foimd great variety in the size of ovisacs of

the same specimen) is nevertheless very great, as is shown quite distinctly in fig. 4a on pi. X.

The entire bulk of eggs deposed by a female — as stated above — is always larger

than the animal itself after it has laid them, and it is often so marvellously large, compared

with the female, that we hardly understand the pussibility of it (s. pi. XI, fig. 3a). This

state of things, however, may be partly explained by the fact that the ovisacs are deposed

at certain intervals (about a possible deviation in Sfenothocheres, see above), and that conse-

quently the eggs can be gradually developed in the female. K we find seven or eight

ovisacs in a female, the development of at least one or two of these is nearly always so

far advanced, that the larvae are in the Naupjlius stage; where ten or eleven, or still

more, ovisacs are found, one or two of these usually contain almost or quite full-grown

larvae. The length of time which elapses between the laying of the first and of the

last ovisac in sijecimens containing a large numbei- of these sacs, as Sphcer. decorata

and the other species living in the marsupimn of Cumacea, seems to be about ecjual

to that which the first laid ovisac requires for its' development: the division of the

ger-m, the Nauplius stage, and the development of the larva with numerous limbs, though

I cannot tell how many days are required for this process. The two species which lay

the smallest number of eggs are the diminutive forms Homoeoscelis mediterranea and

Stenothochcres egregius, the foiiner has as many as eight ovisacs containing in all (iO to

70 eggs, whereas <S7. egregius, as a rule, only lays about 30 eggs (I have found between

16 and 42 eggs, the latter number in an exceptionally large specimen). The largest species,
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viz. Spluer. Mmrnnpsiflis and the two species of Choniosfonia . lay the hxi'gest number of

eggs. In a specimen of Ch. mirahile with eleven ovisacs I counted the eggs in one of these

presumably of middle size, and I found 1057 eggs, so the number of eggs laid by this

specimen may be said to amount to 11,620, and if we take this figure as the normal

quantity in Ch. mirahile of the Kara Sea, at any rate we do not exaggerate. In Sphar.

Munnopsidis the number of eggs seems to be even much higher, however, it would scarcely

be possible to calculate the exact amount. Between tiiese last-mentioned species and

Stenothocherrs ecirrgins the other species present a variety of transitions, as far as feitility

is concerned. In a following chapter about distribution etc. I shall have an opportunity

of making some further observations on these rather remarkable differ-ences.

II. The development of the eggs. As for the division of the germ and the earlier

part of the embryological development, which I have not studied myself, I shall refer to the

representation of Salensky. As in all Oopepoda a Nauplius stage is developed (pi. XI, fig. 1 c

and fig. Id); but this stage never becomes free, it evolves itself into the stage of a highly

organised larva, of which a detailed description is given below. When this larva, which

corresponds with the first Cyclops stage in other parasitic Copepoda, is full-grown, it breaks

out of the egg-membrane and of the ovisac. As for the details concerning the development

of the Nauplius stage and of the larva, I must again refer to Salensky.

It may be added that in material preserved in spirit (and I have seen no other)

the ovisacs, when younger, are of a light yellowish colour, but they gradually get whiter,

as the larvaj are developed.

d. The free Larva.

I. The Material. Of several species i have found free larvae, wliich were either

swimning out of, or had recently swum into the marsupium, and these specimens, of course,

were excellent, showing the normal shape of the larvae. Of a number of species I have

procured a rich material of larva by pulling them out of an ovisac; they were good enough

when taken while about to break out of the egg- membrane, though the body might be

somewhat soft and not extended in its full length,- thus showing a vaguer outline whicii did

not quite correspond with that of the swimming specimens. Sometimes I had to content

myself with younger animals, which had to be pulled out of their egg-membranes, and which

had indeed a well-developed mouth, maxillae, maxillipeds etc., but whose cephalothorax was

decidedly shorter and stouter than those of the full-grown larvae, and wliich also showed

other signs of unfinished development, so that no reliable observations could be made of

difficult parts, as e. g. the branches of the maxillulae. Finally, of a few species I had only

larvae which had swum into the marsupium of a new host, where they had attached them-

selves (o: below), and in these the cephalothorax, as a rule, was shorter and broader

than in the free specimens. Of some species I had larv* of tliis kind as well as of others,
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that had been taken in a fi-ee state, or had been pulled out of an ovisac. All this put

together gives the result, that I have been able to examine the larvae of twenty-three species,

lacking only the lai-va of Stenothocheres Sarsii and nineteen species- of SphreroneJJa ; thus I

possess the larva of Sten. egrcgius, of fifteen species of Spharonella and of all seven species

of the four remaining genera. Fortunately the fifteen species oi SphcproneJla represent nearly

all the more important types of this large genus.

As for the illustrations, I beg to notice that I have frequently omitted the two pairs

of natatory legs, or at least their branches, as their reiiresentation, as a rule, would have

been exceedingly difficult, and the omission is of little consequence, as the number and the

arrangement of the natatory hairs are very much alike in the different species. In some

cases the abdomen is also left out. My representations of the maxillulse include all that a

careful study enabled me to observe; however, I am inclined to think that a better material

would sometimes have allowed me to discover one — occasionally two — more branches.

II. Structure of the Larva. The length of the body usually varies between '20 and

•25 mm. ; the longest larva I found belonged to Sphcer. decorata, and it is '30 mm. long, the

shoitest, 15 mm. in length, belongs to Homoeofcdis min-uta. The body is divided into two

parts: the cephalothorax and the abdomen. The cephalothorax is somewhat depressed,

usually oval and about IV2 time as long as it is broad, sometimes {Mysidion, pi. XII, fig. 2h)

more elongated, almost double as long as it is broad; it consists of two divisions, namely,

the cephalothorax jiroperly speaking, and a single trunk-segment (pi. Ill, fig. 3 k), which are

joined by a rather sinuate articulation, whereas the trunk-segment is between five and eight

times (in a single case about eleven or twelve times) shorter than the anterior division.

I have found behind the segment mentioned a very short portion which looked like the

rudiment of a second free segment (pi. Ill, fig. 3 k) and belonged to the cephalothorax , not

to the abdomen; I cannot, however, say anything definite about this part and will content

myself with stating what I have observed. The abdomen is narrow, and its length varies

between a little more than one sixth and rather more than one tliird of that of the cephalo-

thorax ; it always consists of tlu-ee distinctly separated segments and has two caudal stylets,

which as a ride are plaiidy articulated on the tliird segment, but sometimes are coalescent

with it (e.g. pi. I, fig. 11).

The foremost half of the large antei'ior division of the cephalothorax is always

provided with antennulae, antennae, rostrum with mandibles, maxillulae, maxillae and maxillipeds;

the liindmost half has a longer or shorter odd pouch, which turns backward, decreasing in

width towards its distal end (pi. I. fig. 11, 1); its posterior part forms a free, either pointed

or rounded bag along the ventral surface, often covering the transversal band which unites

the first pair of natatory legs (pi. Ill, fig. 31), sometimes even the band between the second

pair of natatory legs (pi. II, fig. 11). The first pair of natatory legs is situated at the

posterior extremity of the first division of the cephalothoi-ax , whereas the second pair

proceeds from the tree ti'unk-segmeut. It may be mentioned finally, that Salensky has
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shown the existence of an e^'e (op. cit. p. 314, Taf. X, %. 21 and23, oe), which in the ilhi-

stration is drawn as situated on the ventral side of tlie forehead >in Form von zweien am

oberen Theile etwas verdickten sichelformig'en Pignientflecken , welche in der Mitte sich

berilliren nnd eine x-formige Figur darstellen«. As a matter of course, the e_ye must be

found on the dorsal surface, but I have been unable to find it on my larvae probably

because the spirit had dissolved the pigment.

The Anfcnnnlce are always rather short; they consist typically of three joints, the

second of which is usually short and not unfiequently coalescent with the first, in which

case we only perceive two joints. The first, and particularly the third joint, are provided

with pretty long seti«; the terminal seta of the tliird joint is very long, and from the lower

side of this joint proceeds always a single, particularly long olfactory seta (pi. I, fig. 1 1, b),

which is at least double, usually several times, the length of the whole antennula; sometimes

this seta is exceedingly long, as e. g. in Splupr. dispar (pi. IX, fig. 3 k) and in Spheer. imignis

(pi. X, fig. 1 e) , where it reaches further than the middle of the abdomen , nay in the last-

mentioned species the olfactory seta in itself is longer than the whole cephalothorax. The

antennulae are always attached pretty far from each other at the edge of the cephalothorax,

the area between them forming what I call the front. Close to the inner margin of the

base of the antennula we often see an oblique list; moreover, in nearly all species of

SpheeroneUa which are parasitic on Cumacea, the front is decorated with one or sevei-al

rows of delicate and peculiar processes, which decoration reaches its highest development in

Sptmr. decorata (pi. VIII, fig. 3i and fig. 31). In iSipArpr. modesta these processes are replaced

by transverse lists (pi. IX, fig. 2i).

The Antennee proceed beliind, and usually at the same time somewhat obliciuely

inside the antennul*, but never from the base of the I'ostrum. S(jmetimes they are conside-

rably shorter than the antennulae, sometimes about the same length, and in the genus

Homoeoscelis (pi. II, fig. 1 1 and pi. XIII, fig. 1 h) more than double the length. In Spheer.

marginata (pi. XIII, fig. Og) only two joints are found, in all other species they consist of

three or four joints, tlu-ee of which are always distinct, but it is often difficult to make out

for certain, whether the eminence from which the supposed second joint proceeds, is a real

joint, or in other words, if the apparent basal joint consists of two joints; as, however,

Sphmr. antUlensis has four very distinct joints (pi. HI, fig. 2e), this is probably the typical

number. The terminal joint is nearly always short and usually ends in a long, thick seta,

beside which we freijuently find a shorter one. The next joint is now rather short, now

long, or very long, and where the antenna is long, it is on account of the length of tliis

joint, as the basal joint, or where there are four joints, the two first of these are never

elongate, but sometimes (pi. IX, fig. 2i and fig. 3k) comparatively broad. In Mysidion

(pi. XII, fig. 2h) the antennae are very small, and in Spheer. microcephala (pi. VIII, fig. 2i)

almost rudimentary, in both cases 3-jointed, with an exceedingly short terminal seta.

Tlie Ros/riim seems to correspond only with the more distal part of this organ in
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the female and the male, for not only are the antenniie situated a little outside its base, but

the maxillulae are found quite, or nearly (juite, outside it. The general structure of the

mouth is like that of the adult animal; the mandibles are ft-eiiuently seen in the opening,

but the hairs of the niouth-border are always short, frecjuently so short, that they can only

be discovered with the greatest difficulty.

The Macdlhdce are difficult to understand, and it is very difficult to discover all

their setae. As mentioned al)Ove, in the various illustrations of the larvae I have drawn

what I have found, but I am pretty sure that I have not everywhere found all the elements.

The highest development I met in Sphar. CaJliopii (pi. Ill, fig. 31) as well as in the species

which are parasitic in the marsupium of Cumacea, as Sphtpr. dccorata (pi. VIII, fig. 3i),

S. mocJesfa {\)\. IX, fig. 2i) and S. dis2)ar (pi. IX, fig. 3k). In these figures we see obliijiiely

behind and outside the rostrum on each side four setae, the two hindmost of which are

coalescent or adjacent at their base, one nr both of them being plumose. Obliquely from

these and somewhat nearer to the rostrum proceeds a third seta, which tui-ns straight

towards the front, and obliquely before tliis one again, there is a fourth, shoiter seta. I

suppose that all these four setae belong to one maxillula, the basal part of wliich is not

separated from the ventral side of the head. In Splim: mnrginafa (pi. XIII, fig. 6g) the

innermost seta is reduced to a short process. In most of the other forms I have only been

able to find tlu'ee setae, e. g. in Sphmr. microcephald (pi. VIII, fig. 2i) and in Choniosfonni

mirahile (pi. XI, fig. le), or two, or only one. 1\\ Stfinothocheres ecjregi/is (pi. I, fig. 11) I have

found a maxillula (e) wliich reminds me much of those in the adult animals, as it consists

of a short, basal part, from which proceed two tliick setae, of which the hindmost is shoi-ter.

the foremost very long. In the genus Homoeoscelii^ (pi- II, fig- H and pi. XIII, fig. Ih) I

have been unable to find vestiges of maxillulce.

The. MaxillfP nearly always consist of three distinct joints, and are very mui-ji like

those of the adult animals, though the stout basal joint, as a rule, is narrower and the two

next joints are longer' than in the adult; these two joints are slender, and the last one

somewhat curved and claw -like. In HomoeosceJis only the two last joints are entirely

coalescent, forming one curved joint, which moreover along the larger part of both margins

is provided with exceedingly fine and short setiform processes (pi. XIII, fig. Ih). As a rule

all three joints are simple and smooth, but in those species of SphceroneUa wliich live in

the marsupium ofCumacea, the inner margin of the third joint is coarsely or finely serrated,

and tlie first joint has on its inner margin, against which the second joint can be folded

up, a double row of fine cylindrical processes (pi. VIII, fig. 3n and fig. 3o), and a similar

decoration is seen in Sph(ry. Mtrnnopnidis (pi. X, fig. 4d). — The two maxilke are always

situated at some — usually at a considerable — distance from each other.

7Afi MnxiUipeds, as a rule, are placed close behind the maxillae, and also generally

somewhat closer to the median line than these; in HomoeosceJis only (pi. II, fig. 11 and

pi. XIII, fig. Ih) there is a great distance between these two pairs of appendages. The
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maxillipeds are always of coiisiderable .size, they a]'e veiy like those of the males, and

always consist of four distinct joints. Their rather stout basal joint is nearly as long as.

or somewhat longer than, the three following joints together; the second and the third are

very slender, and their joint length is a little longer, oi- somewhat shorter, than the last

joint, which is extremely slender, almost setaceous, slightly curved and pointed. All the

joints are nearly always smooth and naked; in Splicer. Mnnnoijsidis the fourth joint has

towards its apex three spiniform processes (pi. X, fig. 4d), and in ili/^-idion ahyssorum there

are five or six somewhat similar processes along the more central part of the inner margin

(pi. XII, fig. 2h); the third joint at its extremity is always furnished with a spine inside

the articulation of the fourth joint.

In most figures I have carefully illustrated the snh-median sl-eldoii. , which consists

of lists running backward from the base of the rostrum and the maxillulas, surrounding the

base and forming the articulation of the maxillae and the maxillipeds.

The fifo 2>airs of nafafori/ hys of each specimen are vei-y much alike, and they ditfer

very little, comparatively, in the various species. Each leg consists of a good-sized peduncle,

which is particularly broad in Stenothocheres efjregius (pi. I, fig. 11, m and n), somewhat nar-

rower , or rather narrow , in the other species (see particularly pi. VIII, fig. 2 i) ; from the

posterior margin proceed at some distance from each other two one-jointed, about equally

long branches, and the outer branch, which proceeds from the end of the peduncle, is broader

than the inner one and rather dissimilar in outline. The outer branch of the first pair of

legs, as a rule, has four rather short, naked setaj on its outer margin, two very long

plumose setae on its terminal margin; on the inner margin it has either two very long

plumose setas (pi. IX, fig. 3k) oi' one of tliis kind and one much shorter, naked seta (pi. I,

fig. 1 1). The outer branch of the second jiair of legs is very like that of the first pair, but

its outer nmrgin has only three shorter, simple set<ie, its terminal maigin two, and its inner

margin two exceedingly long plumose setae, all four of which are longer than in the first

pair of legs. The inner branch of the first pair of legs has four, of the second pair tlii'ee

very long, plumose setae on its inner n)argin, and in both pair of legs two similar setae

on its terminal margin (all these set* are longest in the second pair), whereas the

outei' margin has only one single seta, which is either shoit and naked, or very long and

plumose. These are the results of my researches in the few species whose natatory legs

have been examined with special care, but it must be observed that these species belong to

thi'ee genera : Sfenofhocheres, Sphferonella and Choniostonia. Even if an examination of more

species should show greater variety in the number of set;e, such differences are not at all

likely to be considerable, and furthernujre, it is in most cases exceedingly difficult to count

the setae accurately, as the legs are very frequently folded up or standing on edge; therefore

it would be all but impossible to make any practical use of the presence or absence of such

a seta as characteristic mark of species or genera. — The two legs belonging to each pair

are, as usual, united by a primiinent, movable transverse band (pi. I, fig. 11, m' and n').

T



52

The first abdominal segment always dilates considerably from its base towards its

end, and the free posterior angle has a powerful, often spiniform, seta, the length of which

varies between being a little longer than the following segment {Stenothocheres, pi. I, fig. 11)

and being longer than the whole abdomen, and plumose in its distal half (Choniostoma.

pi. XI, fig. le). Inside or outside this seta and close to it there is always another seta,

wliich, as a rule, is much shorter, and only in Sphcer. microcephala (pi. VIII, fig. 2i) is

remarkably long, though somewhat shorter than the first one. The second segment is

sometimes shorter, and in this case not unfrequently somewhat nari'ower, than the first one,

e.g. in Choniostoma, sometimes quite as long, and always without setae. In StenotJiocheres

(pi. I, fig. 1 1) the third segment, together with the not separated caudal stylets, forms a large

and broad, elongate segment, much larger than any of the preceding ones, and incised

posteriorly iu the median line. In all other species the third segment, together with the

caudal stylets, is nearly always somewhat, and generally much, smaller than the second

segment, and the stylets are sometimes not set otf from the segment, but most fi-equently

distinctly articulated on it as two short, almost cylindrical joints. Each stylet has always

a very long and thick, sometimes plumose, seta, which in Stenothocheres egrc.ghis is only a

little longer than the abdomen, iu Mysidion and Aspidoecia somewhat longer, though not

nearly half as long as the cephalothoiax , in Homoeoscelis , Sphcrronella and Choniostoma

longer than half the length of the cephalothorax, and sometimes attaining to tliree quarters

the length of this part, e.g. in Sphcer. dispar (pi. IX, fig. 3 k). Outside this long seta each

stylet has in Stenothocheres four, in the other species two or three, comparatively short setae.

Whereas thei-e were great differences between the females among themselves and

between the males among themselves in the different genera and species, we see from the

detailed description given above, that all larva I know are surprisingly uniform, so much

so, that I have been able to find rather insignificant generic characters only in Stenothocheres

and Homoeoscelis, as distinct from the four other genera; at the same time the larvae of

Mysidion and Aspidoecia — whose fenmles deviate much from those of the other genera

with regard to receptaculum seminis, the position of the genital apertures and the hingement

of the ovisacs — deviate less from vaiious larvae of S]}hceroneUa , than these differ from

each other.

III. Further Development of the Lnrvce. The larvie, after making their way out

of the ovisac, — at least as a rule, swim out and seek a new host. I cannot deny the pos-

sibility that one or a few of the larvae may remain in the branchial cavity or in the

marsupium of the mother's host, though I doubt it ^'ery much. Li a marsupium wliich

was infested beforehand I have repeatedly found one or several larvte , which were

decidedly invaders. I met with the greatest iuvasicm in a specimen of Hippolyte Gaimardii,

where in one (jf the brauchial cavities I discovered a veiy young female of Choniostoma mirabile

and certainly more tlian fifty larvae and pup* liinged on the gill-fibres (s. the special

description below).
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When the lai'va lias found its new host, it attaches itself either beneath the cara-

pace to the branchiae or in the marsupium to one of its plates, to one of the gills, or simply

to the ventral surface of the body, or to the basal part of a leg, and in case it attaches

itself to a not full-grown female of Ampliipoda, of course it must content itself with one of

the tliree last-mentioned places. The larvae of Aspidoecia fasten themselves either outside

on the dorsal surface of the host (an Enjfhrops), if they are growing into females, or on

a female of their own species (pi. XII, fig. 3 b), if they are going to be males. The fixation,

which is very solid, is ett'ected by a viscous substance, which expands itself so as to form a

larger or smaller plate on the front (pi. IV, fig. le, s; pi. VIII, fig. 2i; pi. XI, fig. 1 e, s).

This viscous substance must be secreted of a gland in the front part of the head, the orifice

of which, however, I have tried in vain to find; the gland itself nuist be studied from fresh

material. (It was pointed ont long ago by several authors, that the larvae of various Caligidae,

of Achfheres etc., in their first stage fasten themselves in a somewhat similar manner by a

»Stirnband« (Claus).) The larva, after hinging itself in this way. relaxes the gi-ip of its

limbs and hangs quite fi-ee; thereupon it begins to change form, bending forward the last

joint of the maxillae, and its cephalothorax getting gradually shorter and broader (pi. XI,

fig. le; pi. IV, fig. le); how short and broad it may occasionally become, may be seen on

pi. IV, by comparing fig. 1 c, wliich represents a free larva, and fig. 1 d, wliich represents

a larva that has reached its full breadth, and which no doubt is going to develop into a

male; fig. 1 e is an intermediate form shortly after the fixation. Then the muscles etc. in

all the limbs and in the abdomen dissolve themselves, and the contents of these organs are

transferred into the cephalothorax, the muscles of which have also been dissolved, and finally

tliis united substance is surrounded by a new skin under the old one. The subsequent

development will be treated in the next division.

e. The post-larval Development; the Pupae.

The post-larval development, which takes place between the larval stage just described

and the appeai-auce of adult males and of females (which, though very small, in all iniportant

features resemble the egg-laying specimens), otter the greatest deviations between the ditterent

forms, but, unfortunately, the representation I am capable (jf giving is very fragmentary.

The larva in many cases develops into a pupa, out of wliich evolves the female, and, in

some cases, the male; in (jtlier cases the male is developed innnediately from the larva etc.,

and in Mysidion the metamorphosis is more complicated. I know the complete de\'elo]»nient

only of two species of SphcproneUa and of Homoeoscelis m.imita, but the two first-mentioned,

in particular, are fortunately very difterent from one another; I know, nioieo\er, the develop-

ment of the male in Aspidoecia, and of the females belonging to the species of the Splicer.

Leuckartii-givn\). Finally I have found a pupa of each of four other species of SphrKronella
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(iS'. Argissfc, S. hngipes, S. microcephaln and S. insignis), numerous pupa? of Choniostonia

mirahile, and three different stages of development of Mysidion commime.

Let us begin witli tlie simplest form of development. On a completely adult female of

Aspidoccia Normani . sitting on the dorsal surface of the abdomen of Erythrops scrrafns

G. O. Sars, I found four larvae attached (pi. XII, fig. 3 b, where one of the larv;* is left

out and two of the others designated by a v.) One of these came otf easily, when touched,

and it appeared that its skin had begun to burst along the lateral margin; on a closer

examination it burst somewhat more, and it proved to contain a full-grown male. In, this

state the preparation is illustrated in pi. XII, fig. 3 m. The speruiatothecae of the male

were filled, and it had a very sho}t and very thick frontal thread (s). This instance suffi-

ciently proves, that /lie nude dcrclnpt: itt-elf directly it> the. luri-a, wifJioiif flic iufermediate pupa

stage and ivitlmiit a sirand moult. I also found a single larva , Avliirli had placed itself

directly on the carapace of the host, but its examination gave no result, its development not

being far enough advanced. However, I have found exceedingly small females sitting on

different parts of the host, and I have not the slightest doubt that the larvie which are

going to become females, attach themselves directly to the hfist, though I do not know,

whether tliey pass through the pupa stage or change directly into females, yet I feel

inclined to accept the latter altei-native, seeing that the pai-asite sits on the outside of its

host, thereby running the risk of falling oft very easily.

We now come to a species in which hotJi sexes yx/.'?*' through a pupa stage . namely

Sphcer. Giardii (pi. VI, fig. 3 i, fig. 3 k and fig. 3 1). I have found three male pupas and

not a few female ones. The body is of a short ovate shape; the males are more oblong and

smallei-, •125 mm. in length (fig. 3 k), the female pu])as stouter and varying in length between

125 mm. and -142 mm. (fig. 31, wliich is drawn on the same scale of enlargement as fig. 3 k).

In the female the foremost two thirds of the ventral surtace form a broad, naked, odd area,

whereas the whole remainder of the body is closely covered with rather short hairs. The

male pupa is covered with hairs like the female, except that part of the back wliich corre-

sponds to the head and the Tipper parts of its lateral surfaces, which are naked (fig. 3 k).

Fig. 3i shows a male pupa from below, fig. 3k fiom the side; the antennuhe (a), the

antennae (c), the maxillulse, the maxilla, the maxillipeds, tlie trunk-legs and the caudal sty-

lets are seen as naked, smooth, pouch-shaped processes, whereas llw iiunith is dcreloped as in

the adult animal; in front of tlie mouth we notice a semicircular, rather vaulted and prominent

area, and between tlie uiaxilhe and the maxillipeds two pairs of oblong, somewhat prominent

knots, coiiesi)onding with the sub-median skeleton. The female pupa has also a free nu)utli

and all the same processes and projecting paits as the male, from which, however, it is

easily distinguished, not only by the above-mentione<l ditterence in the extent of the hair-

coat, but also by the size of the processes which stand in the place of the trunk-legs, and

wliich are very small, whei'eas in the male pupa- these organs — especially the first pair

— are nuich larger and furcate at the end This difterence between the trunk legs, wliich
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entirely agrees witli that in tlie adult animals, proves in a satisfactdry way that my

suggestion \\ith regard to the sexes is correct. One of the illustrated male pupae (fig. 3 k)

is fastened by a frontal thread, which is about one third the length of the body and conside-

rably dilated towards the end, but its extreme expanded part is of a diffei'ent ([uality and

forms a disk-like plate. In the other male pupa (fig. 3 i) the thread is shorter and some-

what tliicker, but its distal end is broken off. The fixation of the female pupa is effected

by a thread, which is so short that the front pait of the animal is pressed against the gill,

or the plate of the marsupium, to which it is attached. — It is stated above that the pupse

have a well-developed moutli, and it would seem probable that at least the female pupas

take food and grow a little. Undoubtedly the males and females come out directly of their

respective pupae, like the females of the si)ecies belonging to the group of Sphrer. Lmckartii,

in which I have observed tlie fact myself Only one point seems to present some difficulty,

namely, that my male pupa? are only -125 unn. in length, whereas the male animals are

between -17 and •21 nun. long and of a similar shape. With regard to tliis point I refer

to my observation of the growth of the male of iS>)/(rt»r. jja/w7oxamentioiK^d below on p. 57—58.

Homoeoscelis niinufa. A single pupa (pi. I, fig. 3 b) was found hinged by a frontal

thread to the gill-bearing epipod. The pupa is -18 mm. long, of an elongate oval shape and

naked all over. We see the pouch-shaped processes in which the antennuhe (a), the antennae (c),

the maxillae (f), the maxillipeds (g), the first pair of trunk-legs (m), the second pair (n) and

the caudal stylets (p) are developed; but besides all these, we notice between the second

pair of trunk-legs and the caudal stylets a pair of very small, most peculiar processes (x),

Avliich are possibly a rudimentary tlurd pair of legs that do not develop any further, and

which disappear again. The mouth with the mandibles is like the i)upa of Splurr. Argissw

(s. below) ; the fi-ontal thread is scarcely a fourth of the length of the animal, it is simple,

with a discoid expansion at the end. This pupa was liinged in the brancliial cavity between

two adult males attached in the same way, but there was no female, and these two circum-

stances make it more than probable that the pupa was a female, especially, as in a large

material of this species I have seldom found more than one male, and never more than two

males and one female in the same lu'anchial cavity. Later on I found in two specimens

respectively two and three pupae, one among the latter of wluch — being no dcnibt younger

than the others — was somewhat smaller and had less developed rudiments of limbs, though

otherwise it was similar to the other four, all of which agreed with the above-described

specimen. (The frontal thread in one of the specimens was half as long as the body).

Considering that (as stated above) I have never found more than one female and two males

in the same branchial cavity, the four large pupa? must either all be males, or — which is

probable — be male and female pupae. So, judging from the sex of the minutely described pupa,

there is no difference between the development of the two sexes, and tins agrees very well with the

fact that recently hatched females can sometimes be distinguished from the males only by

possessing genital apertures, as in several males the spermatothecae are not distinctly seen.
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At least with regard to the structure of the pup* we know, Sphferondla Argisscr,

Splicer, insignis and Choniostoma mirahile come rather close to the two preceding species;

each of them will now be treated separately.

Sph<eronena Arc/issfe. Of this species I have found a single female pupa (pi. IV

fig. 3 1 and fig. 3 m), which in the most important features agrees with the female pupa of

S. Giardii. The body is ovate, naked all ovei\ -15 mm. in length, and, like the last-men-

tioned species, provided with the pouch-like i)rocesses, in which antennulae (a), antennae (c),

niaxillulse (e) maxillae (f) maxiilipeds (g), trunk-legs and caudal stylets (p) are developed, and

all these processes show about the same relative size as the corresponding organs in the

females compared with each other; moreover, the mouth is distinct, and the mandibles are

also seen in fig. 3 1. The animal is attached by a very peculiar crooked funnel of conside-

rable size (s), which is of course made of a viscous substance, and its narrower, though

comparatively thick, base proceeds from the front.

SphmroneUa insignis. Of Diastylis cornufa Boeck a single pupa was found (pi. X,

fig. 1 h), '14 mm. in length and sub-globular in shape. The mouth is well developed, as in

an adult female; antennulse, niaxillulse, maxilla; and maxiilipeds are seen as protruding naked

pouches of somewhat irregular shape ; in front of the mouth are found two rather large, odd,

connected areas, and close beliind them a smaller spot on each side of the median line ; in

front of, and in an oblique direction from, the niaxillulse, there are several small areas, and

finally a large transverse area, expanded in the middle, which joins the bases of the maxiili-

peds. All these areas are naked, and more or less prominent compared with the surroun-

ding skin. Except these organs and areas and the surface between them, the whole ventral

surface of the pupa and its sides are covered with hairs of medium length; the back is

covered in the same way on its most anterior part and on its posterior half, whereas a broad,

transverse ar-ea extends over the larger pait of its anterior half; this area is naked, and

closely covered all over with irregular projections of a comparatively rather considerable

size, the real shape of which can only be recognised when seen obliquely, whereas a perpen-

dicular view gives the impression that this surface is covered with numerous irregular lines,

forming ovals, oblong spots or simply flourishes. I have been unable to find out with

certainty the sex of this interesting pupa, as the adult male of this speiies is devoid of

trunk-legs; however, I consider it to be a female.

Choniostoma mirahile. On the gills of a HippoJyfc Gnimardii M.-Edw. I have

found a number af larvae, which showed all the stages transitional to that of the pupa,

besides numerous fully developed pupae (pi. XI, fig. 1 g— 1 k). A comparison between the

figures 1 h, 1 i og 1 k, which are drawn to the same scale of enlargement, will show that

the pupae differ much in size and somewhat in shape; the largest specimen I ha\e measured

is -38 mm. broad and -27 mm. long, the smallest only -27 mm. broad and -19 mm. long,

and one specimen, wliich was stiU enclosed in the skin of the larva, is only '19 mm. broad

and IS mm. long. So tJw pupm grow very considerably after breaking out of the larval
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,<;/rfw. avd there can hf no iloiiht tlial /he// tal:c noiiyislnticiit tliroiiiih Iheir ireJJ-dcreJoped mouth

(s. later on under Sph<rr. danica.) Thej^ are always considerably depressed, the anterior

margin is long, now (juite straight, now a little concave, in the younger specimens occasio-

nally a little convex; the lateral margins converge rather considerably backward and merge

more oi' less evenly into the posterior margin. The mouth is pretty well developed, with

distinct mandibles (fig. 1 g), and is situated mucji to the front on the ventral surfiice; it is

surroimded by rather small pducli-like processes: antennul* (a), antenme and maxilla:', and

behind it is found a rather large, peculiar area. Near the antei'ior margin on tlie ventral

surface is seen a body with an irregularly curved posterior margin, and this is the adhesive

plate (s), by wliich the animal is hinged. The parts just described on the ventral surface

are surrounded by a naked area, whei-eas the greater part of the remainder of its surface

is provided with hairs, which are sometimes arranged in rows of two or tlu-ee or more,

sometimes are more scattered, and the hairs wliich grow close to the edge ai'e rather long,

the more central ones are short; the larger part of the dorsal surface is naked. Fig. 1 i

and fig. 1 k reveal that the contents of the pupa - perhaps on account of alcoholic influence

— do not reach the outer skin, whereas fig. 1 li shows a very large and entirely filled

pupa; fig. 1 i, the specimen represented on a larger scale, so far shows the same as the two

illustrations just mentioned, but it reveals at the same time that the inner body has its

own skin with distinct setae at its margin. The male of Choniostonui being imknown, I

cannot decide how far all the specimens found are only female, or both female and male pupae.

We now come to a species — Sphfrronella puradoxa — whose development differs

veiy much from that of Splicer. Giardii , or that of Howoeo.-iceHs minidd, and the forms

which, according to my just stated (though rather defective) knowledge, are related to these

species. In Sphcer. paradoxa hoth sexes develop themselves without passing through the stage

of an independent pupa prop)erly speaking, nevertheless there is a considerahle difference of

aspect between the development of the sexes. Let us first examine the development of the

male. I had a very consideralile material of larv*, which were hinged by their front, and

in wliich the cephalothorax was nearly as broad as long, besides being very tliick (pi. IV,

fig. 1 d) ; however, as it was impossible to me, in spite of careful searching, to find a single

male pupa, I conceived the idea of submitting my big larvae to a thorough examination, and

in a single specimen I fancied that I saw two spermatothecte, through the skin. I succeeded

in taking away the skin of tins larva, and I found a young male with haiis on its abdomen,

rather short caudal stylets, and two spermatothecae, whereas the limbs were still for the

most part rather indistinct. Hereby, then, ire hare got the proof that the males come out

directly of these big larvw (comp. Aspidoecia, p. 54), still there remains a single point wliich is

not fully explained. My rather numerous males are — with very rare exceptions — about

•245 and 27 mm. in length, though one of the big larvae is only '19 mm. long, the empty

abdomen included, and the cephalothorax of one of the largest of these larvae is only -16 mm.

in length (in pi. Ill, fig. 4 c I have represented a male, in fig. 4 e such a larva enlarged on
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tlie same scale, and a comparison between these two figures offers a pretty good illustration of

the different sizes seen from below). Fortunately I have found a single male which without

any doubt, judging from its inward and outward condition, is quite recently hatched, and

which is only "18 mm. in length, consequently '02 mm. longer than the above-mentioned

cephalothorax ; now, if we consider the prominent frontal border in the male and its rather

more elongate shape, this slight difference is accounted for. The result is, that immediately

after hatching, the male must groiv to some extent, for, as males of small size in this (as in

other) species are pretty rare, we have good reason to suppose that tliis growth is compara-

tively rapid.

The female apparrntly imsseg through a piqui stage. I have found three such » pupae

«

altogether, wliich were all about the same size; the specimen illustrated in pi. IV, fig. If

is 174 mm. long. The body is ovate, somewhat flattened and attached at the front by a

broad adhesive plate (s). In the illustration several limbs are seen, but, on closer examina-

tion, it appears that all these organs ai-e those of the larva: antennulse (a), antennae (c),

maxillae, maxillipeds (g), first pair of natatory legs (m), second pair of natatory legs (n) and

abdomen (o), in other words, the animal is enclosed in the skin of the larva, u'hose appen-

dages and. abdomen are not only emptied of their contents, hut have shrunk, so as to he almost

unrecognisable. Thei'e is no mouth. Under the skin we see the scarcely developed mouth,

the maxillce and the folded maxillipeds of the young female. So the skin of the larva has

acquired the appearance of a pupa; a real pupa does not exist. The animal cannot possibly

take any noimshment. Fig. 1 g in pi. IV represents a young female that has just burst

the ventral side of the »skin of the pupa«, whereas its ragged dorsal part still hangs on to

it; this specimen was only '207 mm. in length, consecpieutly only -034 nmi. longer than the

pupa represented. This young female was still attached by the adhesive plate (s) of the skin

of the larva.

A pupa deviating from those of the above-mentioned types is found in Spharonella

danica, Sphcer. chinensis and closely allied species, which, together with Sphfer. Leuckartii,

form a small group, wliich I have named after this species. Salensky (in his op. cit.) has

described and illustrated several stages of development of Sphar. Leuckartii, and lus obser-

vations agree very well with mine, only I have been able to make some additional statements.

The pupa is ovate, sometimes naked on its anterior part (pi. III. fig. 2 f), though, as a rule,

it has only a smaller naked spot in the midst of the ventral surface (pi. II, several figures);

otherwise it is all over pretty closely covered with rather short hairs; from the anterior

end, which is always nan-ower or more pointed, proceeds a tuft of longer hairs, and in the

midst of these is a rather short thread, which ends in a disk (pi. II, fig. G e), by -which the

pupa is hinged, either to one of the plates of the marsupium, to the inner side of the basal

joint of a leg, or to a gill. (Usually this frontal thread proceeds from a small depression

with flat bottom, however, in one case, I have noticed that it proceeded from a stouter,

short, cylindrical eminence (pi. II, fig. 4 d and fig. 4 e). On the posterior half of the above-
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mentioned naked sjidt we find a somewhat prominent nioiitli (pi. FT, fifi;-. (i e and tig', (i f;

pi. Ill, fig. 2 c), which is supported by some chitinons lists, the two longest of which point

straight foi'ward, are as long as, or somewliat longer than, the diameter of the mouth and

enclose the anterior half of the naked spot. Of mouth-appendages we only see the well-

develojied mandibles, the points of whicli project in the orifice of the mouth; the hairs round

the mouth-border are apparently wanting (but perhaps the magnifying powei' of my micro-

scope does not suffice to discover them). Outside the anterior half of the mouth, and beneath

the naked area in front of it, several muscles are seen, which evidently serve the action of

the nuiuth. The pnpte of the same species show great ditterence of size. In Sphrcr. chinensis

a small pupa is 146 mm., a large one -24 mm. in length, and both are illustrated in pi. II,

fig. (i c and fig. 6 d magnified on the same scale. But I have found a much greater difference

in Splicpr. daiiiai, of which si)ecies I have seen nine pupte; the smallest (pi. II, fig. 4 d) is

only -115 mm. long and -(tSonini. broad, an other (fig. 4 c) is -185 mm. long, and the largest

is 25 mm. long and 1!)4 nun. broad, thus somewhat more than double the length and

double the breadth of the smallest specimen. In the small pupce I have not been aide to find

the restigc of any organ, and their cuntcntt; — except the muscJef of the mouth — consisted

of a ijramdar sulistance. Salensky writes (oii. cit. [). 317): »AVeder innere Organe, noch

selbst jrgend welche Formelemente liessen sich ini Innern wahrnelmien ; doch konnte moglicher

Weise der Darmkanal vorhanden sein nnd nui' durch die zahlreichcn Kornchen verdunkelt

werden« — ; later, on p. 318, he describes the mouth, but he has seen neither the man-

dibles nor the nuiscles, nor has he been aware that he had a mouth before him, and he

coiududes liis statement about his youngest specimen, which is -12 nun. long, in the following

words: »Das Wachsthum geht in dieser Periode sehr rasch vor sich«. Tliis last observation

I consider to be correct, and as it appears from the above-stated measurements, that the

pupa during its development grows to a manifold larger volume, // is clear that it must take

nourishment through its mouth, of which tve have given a description, but it must be left, to

new examinations of fresh material to explain how this is effected, if there really exists an

intestinal tube — which we must naturally suppose — but tlie contents of young and half-

grown pupae preserved in alcohol have made the impression on me of Ijeing evenly grannlous,

without organs. In the above-mentioned largest (-24 mm. long) pupa of Sphrcr. chinensis

(pi. II, fig. 6 b) and in the largest ('25 nun. long) pupa of Sphcer. daniea I found young

females, and Salensky writes (p. 319): »Das letzte von mir gesehene Stadium zeigte das

unter der Puppenhant schon vollkommen ausgebildete Thier mit alien Anhiingen. Die Puppe

hat eine Lilnge von 0,27 Mm. erreicht . . . . ; an ihrer Oberfliiche sind keine Veriinderungen

sichtbare ; whereupon he describes the animal, though without mentioning that it is a female,

however, tliis is easily seen from his illustration. My specimen of Sph(cr. chinensis (pi. II,

fig. 6 f) shows antennuke, mouth, maxillae, maxillipeds, the two pairs of trunk-legs, the not

yet fully developed genital apertures and the caudal stylets, which are seen through the

hairy skin. It is seen that the mouth of the young female is situated far more to the fiont
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than that of the pupa, and is much larger. The largest pupa of Sphmr. danica agreed

entirely wliith fig. 6 f, except in one remarkable point : the month of the female projected

freely through the skin of the pupa (though I was unable to discover any rent or larger

opening in the skin), thus presenting the extraordinary sight of two mouths protruding

beyond the ventral sui'face of the pupa; the mouth of the female is situated a little behind

the front extremity, that of the pupa nearly in the middle of the siu-face; the diameter of

the latter in proportion to that of the former being as seven to ten. — Fig. 2 c in pi. Ill

illustrates such a young female belonging to Sphar. antiUensis. which has rent and thrown

otf about the front third of the skin of the pupa, whereas the hindmost part of the body is

still enclosed in the larger posterior part of the skin, including the mouth of the pupa, and

as the same animal is illustrated in fig. 2 a magnified on the same scale as the ovisac

exhibited in fig. 2 b, a comparison of these two figures will show clearly , how much the

animal grows from its stage as an egg up to the moment when it comes out of the pupa.

But what about the male? The animal wliich Salensky tound in its earliest stage

as pupa, and of which he has had several specimens, according to his description and

illustration is only the female, and of the pupae I have seen, the smaller ones contained no

animals, and the very large ones contained females. As mentioned above, a pupa containing

a female of Sphter. danica is '25 mm. long, but a male which, judging from its appearance,

seemed to be recently hatched, was only lb mm. long, whereas a full-grown male of the

same species was '24 mm. in length. So we notice here the same growth of the young

male as mentioned above in Sphrer. paradoxa, but at the same time we find that the full-

grown male is somewhat smaller, and the recently hatched male only a little more than

half as long as the large pupa (-25 mm.). As the small pupae examined by Salensky and

by myself never contained any animal, // ix very prohahle that the mate of thit^ species, ax

ivell as that of Sphi-rr. paradoxa, is developed directly from the larva, and the size (if the

recently hatched male agrees perfectly with this supposition. Unfortunately, of all my eight

species of this group I have only seen very few larvpe, however, the contents of a single

specimen of these seemed to indicate that a male, not a pupa, was developing in it, still its

growth was not sufficiently advanced to decide the question with absolute certainty.

Of Sphrer. longipes I have found a single specimen of a pupa (pi. VII, fig. 2 g),

wliich essentially i-oincides with those belonging to the group Sphcer. Leuclcartii. Tliis pupa

is ab. '17 mm. long and 11 nun. broad, rather elongate, as we see; the lateral margins run

almost parallel in part of their length, the front extremity is somewhat pointed and has a

small orifice, out of which a short broken thread is protruding. The pupa is (luite naked

and possesses in the centre of its ventral surface a small, but well developed, projecting

mouth, at the front and at the sides of which some chitinous lists and muscles are noticed.

Its contents (consist of a granular substance, in which no organs are indicated; only towards

the fi'ont extremity we see — as shown in tlie illustration — some vague indications of an

organic structuie.
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In this place I will briefly mention an organism, which I found on tlie glass after

having prepared Sphar. mkrocephalu, and which, I suppose, is the pupa of tliis rather

deviating species. It is somewhat depressed (pi. VIII, fig. 2 k); its outline is ovate with a

straight posterior margin, whereas its rounded front margin bears a somewhat protruding

adhesive plate (the stripes of wliich are too strongly marked in the illustration); its dorsal

surface is provided with some short hairs, the ventral surface is naked. It is -20 nun. long, has

neither mouth nor other (inter organs, nor do we find distinct indications of internal organs.

In lli/sidion commune the metamorphosis is moi-e complicated than in the preceding

forms, but, unfortunately, my material is not large enough to allow me to elucidate it in all

details, besides, the forms in hand present several features which I do not understand. I

have found altogether tlu-ee stages of development, two instances of the earliest, one of the

medium, and two of the last and largest stage. I will begin with this last stage, which

indeed presents a kind of semi-pupa, or a young female in possession of features which if

afterwards loses. The two specimens found are of about equal size, the one illustrated in

pi. XII, fig. 1 d is -31 mm. long. The body is elongate ovate, rather pointed at the

front extremity, wluch has a mouth j)rovided with a border and its surrounding hairs; on

its sides are the maxillulae, and on the ventral surface, a little behind the mouth, are the

maxillae and the maxillipeds, which, though well developed, in some small, unimportant

points deviate from those of the adult female; (ju the dorsal side, at a rather good distance

from the mouth, we find the one-jointed organs, which for a long time I considered to be

the antennulae (a), but wliich no doubt are better explained as being the antennae. On the

ventral surface, at a considerable distance from the posterior extremity, we see an odd,

strongly protruding, elongate and somewhat pointed process (x), and nearer the posterior

margin, somewhat up on the back, the scarcely fully developed crescent (r) which surrounds

the future genital aperture. In the middle of the back appears an odd, rathei- low, blunt

excrescence, from which proceeds a most peculiar fixation-thread, consisting of two divisions.

The first part (u) is somewhat shorter and thinnei- than the basal joint of the maxilliped,

and its distal i)art is tubular; from the inside of this tube the second division comes out as

a thread, which is tliin in a consideral)le part of its length, then dilates rapidly and widely

(v), forming a low collar at its widest expansion; it continues beyond the collar rather thick,

in the middle somewhat thinner; this part is hollow, very light and is no doubt furnished

with very thin walls, and its end is fastened to a plate of the marsupium of the ho.st. Can

this singular fixation-thread be considered as homologous with the frontal thread of other

pupae? This would seem probable, though it is placed rather far backward; how it is

produced is incomprehensible to me, but its distal end is very like the thread I have de-

scribed in the male of Mijsidion ahyssurum, and its proximal part exhibits great likeness to

the frontal thread in the male of SpJurr. danica. Somewhat in fiimt of this thread, on each

side, at a short distance from the outline of the back, we see a conical process (t), which

for a l(jng time was inexplicable to me, but wliich I suppose must be explained as the
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aiitenimlfT; acrorrliiiii- U) tlii.s iiitorinctatinn they oiifilit to lune been markerl R" in the

illustration, and tlic aiiteiiu* not a , Imt c . Soniewliat beiiind tlie fixation-thi-ead I

found a pair of bodies (z) which were situated at a short distance from each other and

looked as if they weie jiasted on; whether they belong to tlie animal I do not know, though

I suitpose they do, as one of the specimens was provided with both these small liodies, tlie

other with one of them. Tlie hindmost part of the Ixidy and a smaller part of the surface

surrounding the large ventral i)rocess, are [irovided with a numbei- of rather short haiis.

Fig. 1 c in pi. X[I shows the stage of development which immediately precedes the

afore-described stage. The only specimen fbnnd is 24 mm. long; the scale of enlai'genient

is like that of the last stage. The body has aliout the same shape, and the mouth, the

maxillnl;e, maxilke (f), maxillipeds (g) and antenna' (a) have a similar structine and position;

hut the anteiinul* (t) are placed further backward than in the more advanced stage, alnmst

behind the middle of the animal; theii- form is somewhat \'ague. The dorsal tixation-thread

(u and v) proceeds at some distance behind the middle of the median line of the back; it

is almost constructed as in the oldei- stage, l)Ut is considerably longer, and its distal part

is nnich less stout. The crescent of the genital apertui'e (r) is not found on the doisal, but

on the \ential suiface, near the posterior extremity of the body. The odd ventral process

(x) is situated almost in the middle between the base of the maxillipeds and the posterioi'

end of the liody; it is rather short and very stout and broad; it is indeed a projection,

wliich has on its top a well-developed moutli (y) with mandibles, and whose sides and front

part are provided with chitinous lists, like those which suri'ound the mouth of the pupa in the

group Spluer. Leuclcartii; on the side this skeleton forms a figure (y'), which, seen as in

the drawing obli(iuely sideways, looks very nuich like a maxillula; however, on closer

examination it turns out not to be any appendage. Now we should feel nnudi imdined

to think, that the pupa just described does indeed represent an animal provided with an

apical mouth in the act of breaking out of the skin of the pupa, the mouth (jf which is

maiked ^y;, however, repeated and careful examinations of the admirably preserved pupa,

which I have been able to roll under a glass-cover, and to study from all sides, give the

I'esnlt, that it is really an animal with a lanier apical and a smaller, hut very ivdl (JcrrJopfd

ventral moutli, the latter of which disappears in the following stage, only leaving the odd

ventral process x in fig. 1 d. That the existence of two mouths in the same animal is per-

fectly incomprehensible to me. goes without saying. — The whole animal is naked.

Finally I have found two badly jtreserved, infinitety small pup;* of about equal size,

one of wliich is illustiated in pi. XI, fig. 31. The body is 'ISG mm. long, shoitly ovate,

with a well-developed mouth at the rather pointed front extremity, and a little more back-

ward on the ventr'al side maxilke and maxillipeds, the former of which being of pretty good

size, but with thin walls and of a somewhat vague form, whereas the maxillipeds are almost

smaller than the maxillae, 2-joiuted, and very weak. Beneath the skin, between the maxillje,

is seen a pretty lai-ge, anteriorly inflexed ring (x), wliich seems to be the begiiniing of a
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mouth. The pupa appears tn have beeu attached by a dorsal tliread, as in the preceding

stage, however, it is too badly preserved to allow of a more precise definition. I am

unable to give any more details about this stage; I do not see at all how it can be an

earlier stage in the development of the female, and consequently be followed by the two

above-described stages; so it may possibly be a male pupa; however, it nuist be left to the

futui'e to solve these and other pi'oblems in the remarkable development of Mjisidion commnne.

I have now communicated in detail all I know about the post-larval development of

tlic fnniis of tliis fixmily. Being unable, on account of the great gaps, to generalize very

much, I have preferred to collect all I know in this place, instead of contenting myself with

making a shorter extract and distributing the greater part among the forms in (piestion in

the later systematic representation. Though I think I have found a series of rather intei'e-

sting facts, tliis is only the beginning of a complete elucidation of the very peculiar meta-

morphosis of these animals with their extraordinary variations in the ditferent species. It

would indeed repay the trouble to carry out such an investigation in numerous representatives

of this family, but it would at the same time present enormous difficulties, on account of

the uiiture, as well as of the rarity, of the material.

B. Habitation, Biology and Distribntion.

a. The Place of the Hosts in the System and the Habitation

of the Parasites.

Of the forty-thiee species examined by me, two (the genus Chmiiostonia) live in the

bi'anchial cavity of two species of the genus Hippolyti' Leach, which belongs to the tribe

Caridea of the order Decapoda; two species (the genus Homomscelift), live in the branchial

cavity of two species belonging respectively to the genera Diastylis Say and IphinoV Sp.

Bate, which two genera belong to widely dittering families of the order Cumacea; one species

(the genus Aspidoccia] lives on the outside of the body (on the carapace, on the back and

the sides of the last free thoracic segment and of the six fii'st abdominal segments, as well as

on the eye-stalks) of the species of the genus Erythrops G. O. Sars, which belongs to Mysidae

verae. All the remainder — thirty-eight species — live in the marsupium of species

belonging to the following orders: Mysidacea, Cumacea, Isopoda and Amphipoda; however,

their distribution within these orders is rather interesting. In Mysidacea I have only found

two species (the genus Mysidion) on the genera Erythrops G. 0. Sars and ParerytJirops

G. 0. Sars, belonging to Mysidse verae, and the thiee species on wliich they are found live

— according to G. O. Sars — in a depth varying from 30 to 300 fathoms. An examina-
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tion of a very large material of Danish species of the genus Mysif! Latr. (sens. Sars in

1879), and of Macropsis SJahheri (v. Ben.), as well as of a number of specimens of Gastro-

saccus Norm. — all shallow water species, — gave a negative result, neither did I find any

parasite on numerous specimens of a species of Mysidae taken in shallow water in the West-

Indies, nor on a great number of specimens belonging to two pelagic species of the genus

Siriella Dana. In Oumacea I have found altogether five species of the genus SpJurrouflhi

on six species belonging to the genera DiastijJiii Say, Fii(JoreUa Norm, and Iphhioi' Sp.

Bate, which three genera belong each to one of the eight families estaltlished by G. 0. Sars,

whereas an investigation of numerous other species, among which a very large material of

several species which were taken in Denmark in very considerable (luantity, as Ciini(( scor-

pioides (Mont.), Lampn-ops fasciata G. O. Sars, Lencon nasicus Kr. Leucon nasicoides Lilljbg.,

Leucon acutirostris G. O. Sars, EndordJopsis deforniis (Kr.) Diastylis resima (Kr.) and

Lepiostylis ampiiJlaccn (Lilljbg.), gave a negative result. Witliin the order Isopoda, these

parasites — altogether tliree species of the genus SjikmmieUa — ai-e only found in two

species of the genus Jdiiim Leach and in Ulinniojisls typica M. Sars, all tlu'ee forms

belonging to the large tribe Asellota, whereas an investigation of numerous forms belonging

to othei' families, among which some species of Idofhm ¥., Astacilln Cordiner, and Giialhia

Leach, were represented by a great number of specimens, gave no result. (Of the small

order Tanaidacea I have examined a good number of specimens from Denmark and numerous

specimens of several .species fiom Sicily, without finding a single parasite). The chief

quantity of the para.sites, namely twenty-eight species (the genus Slcnofliochercs and about

three (juarters of the genus Sph(pyowU(i), were found on Amphipoda, and within this order

exclusively on Gammai-idea (on twenty-eight species). An inspection of a great number of

specimens of different species of Caprellid;e and of some specimens of Cyamidte gave no

result. (Among the material from the »Ingolf< expedition I found in 18'.i5 on an ^yina

Kr. a species, wliich will be described in the report on the results of this expedition). Of

Hyperiidea I have oidy examined a few species. In giving a short general view of the

occurrence of the parasites within the Gammaridea-group, I will avail myself of the twenty-

five families adopted by G. O. Sars in his new important work: "An Account of the Crii-

sfacea of Norway, Vol. I, Amphipoda"^ ; they are found in one or more representatives of

the following fourteen families: Pontoporeiidffi (the genera Bcdhyporeia Lindstr. and Aryisna

Boeck), Ampeliseids (the genus Ampdisca Kr.), Amphilochidae (the genera Astyra Boeck,

Amphilochoidf.y G. 0. Sars and Giianopsis G. O. Sars), Stenothoida; (the genera SkvofJioi' Dana

and Metopa Boeck), Oediceridaj (the genus Penoculodes G. 0. Sars), Parampliithoida? (the genus

Paramphithoe Bi'uz.), Epimeridse (the genus Acanthozone Boeck), Syrrhoidse (the genus BnizcUa

Boeck), Calliopiidae (the genus Calliopius Lilljbg.), Atylidae (the genus Paratyhis G. 0. Sars),

Gammarid;E (the genus Chcirocratns Norm.), Photids (the genera Lemhoides Stebb., Protomedeia

Kr., Leptocheirus Zadd., Gammaropftis Lilljbg. and MicroprofopKs Norm.), Corophiidte (the genus

Corophmm Latr.) and Dulichiidae (the genus Ihdichiu Kv.). Of the remaining eleven families the
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majority are S7iiall, with one or vei-y few genera and rather few species, but the family

Phoxocephalidse is pretty considerable, the family PodoceridiJe is large, and the family

Lysianassidae is exceedingly large (in Sars' woik thirty-three genera), wherefoie it seems

interesting to me that no parasite of our Choniostomatidae has been found on any species

belonging to these families. One species was found in the Mediterranean in the genus

Microdcnfopus Costa, belonging to the Photidse, another species has been quite recently

discovered in Cydaspis G. O. S., belonging to the family Cumidgp, and these genera are the

only two mentioned in the literature of the subject, in which I have not personally observed

the parasites of tliis family. To give an account of the forms the examination of wliich led

to no residt, would be too tedious, neithei' \\'ould it prove much; I will only say that I have

examined a good number of exotic species, most of which were only represented by a few

specimens, besides nearly all of the large material our museum possesses of Gammaridea

from Denmark, Greenland and the Kara Sea, and many of these species were represented

by from tifty to hundreds of specimens. In F. Meinert's tlu-ee papers, of 1877, 1880

and 18'J0 respectively, about Danish Malacostraca, and in my own similar papers about the

fauna of Western Greenland and of the Kara Sea, will be found the names of most of the

northern and arctic species examined, of which I have had a large material.

In a later paragraph I shall mention a little more in detail the following pheno-

menon which stands in a certain connection with the matter above, namely, that of several

species a considerable material from a large sea can be examined without showing a single

parasite, whereas sometimes a smaller material of the same species from another sea reveals

several parasites. This proves that we cannot conclude that a species is not infested, from

the fact that an investigation of hundreds of specimens from different localities of a certain

country has not led to the discovery of any parasite. In most cases such examinations must

be undertaken on a much larger scale than I have been able to do, before any value can

be attached to the negative results.

b. Age and Sex of the Hosts.

It serves our purpose best to divide the hosts into two sections according to their

parasites, viz. whether the typical residence of these animals is in the marsui)ium or in other

places. I will begin by the lattei- section, repeating my above statement that [ only have

examined five species of parasites which do not live in the marsupium.

Aspidoecia Normani, wliich, as has just been said, lives on the outside of the body

of species belonging to the genus Ei-yUtrojw. I have found on young specimens as well as

on adult males and females, but in the latter the maisupiiim was eithei' emjity, or (iccupied

by a species of the genus MyKidioti. The two species of the genus Chcmiosioma live in the

branchial cavity of two species of the genus Hippolyte. From the Kara Sea I have seen

9
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altogether seven infested specimens, four of which -were adnJt females without eggs, and each of

these females was infested with one adult parasite, thi-ee of which having laid numerous ovisacs;

two of the hosts were males : one was an adult infested witli a parasite with numerous ovisacs, the

other was a little smaller with eight smallei- parasites ; and finally, the seventh host was a female

with eggs containing halfdeveloped young ones, on its right side was an empty swelling imthe

carapace about two tliirds of the normal size, on the left side a very small and quite young

female, and besides numerous larvae and pupai hinged on the gills. - The two species belonging

to the genus Homoeoscelis live in the branchial cavity of two species of Cumacea; of one

of these: Iphino'e trispinosa (Goods.), I have seen seven infested specimens: one female,

whose marsupium contained a Splucronella, thiee not (luite full-grown females, one of which

— whose marsupium was in an early stage of development — was infested on one side with

a female, a male, and eight ovisacs, in one of which were full-grown larva. The three last

specimens were a male before the last moulting and two adult males, one of wliich with an

adult female and two ovisacs, a yoimg female and a male in one branchial ca\ity, the

other containing only a half-grown female. Of the other species, DiastyUs lucifera (Ki'.), I

have seen sixty-six infested specimens — most of them females, in at least three cases young

males, but not a single adult male, though this last cii^cumstance is of less weight than

might be expected, as oui- naturalists have neglected to tlu-ow out the surface-net at night

and in the evening in order to catch the full-grown roving males. About thi-ee fourths of

the females had a well-developed marsupium ; in more than two thirds of these it was empty,

but in at least tlurteen cases is was filled witli half or fully developed young ones, never

with eggs. Females which had not yet begun laying eggs appeared in females of Diasti/lis

with young ones in the marsupium, as well as in specimens without marsupium; there were

found likewise female parasites with the full number of ovisacs in females of Diasfiflis with

yoimg ones in the marsupium, and in younger s])ecimens without marsupium. — In a sub-

sequent paragraph I shall have an (jppoituuity of entering into further consideration of these

statements; more special statistics are found in the systematic part.

We now come to the thirty-eight species wlrich live tjiiically in the marsupium of

forms belonging to four ditterent orders. I may say at once that the ten species which

appear in Mysidacea, Cumacea and Isopoda, / have only found in perfectly developed mar-

supra, but it must be added that I have also constantly found at least one older female

with ovisacs in such a marsupium, so I know notliing about the stage of development of the

host at the time when the first (and often only) female attached itself to it as a larva; 1

have examined numerous siiecimens of Cumacea, in which the marsupium was beginning to

develop itself (it appeared as small plates), but without finding any parasite. Amphipoda

presented somewhat ditterent facts. Salensky writes about Sphcer. Leucl-artii (op. cit. p. 302):

»Das Tliier fand sich in der Brutluihle der Weibchen und an der unteren Flache der ent-

sprechenden Brustsegmente der Miinnchen und war an den iiusseren Bedeckungen des

Wirthes mittelst eines besonderen Saugapparates befestigt.« By tliis »sucking apparatus"
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the author means tlie rostrum, but this observation is not just, t'oi- the attachment ceitainly

takes place by a frontal thread; moreover, I suppose that the animals Salensky took for

males were in fact somewhat younger females without marsupium, founding this suggestion

partly on his (otherwise bad) description of the host »Amphitoe sp.«, — according to Delia

Valle : Microdeutopiis gryUotdpa Costa, •— in which he does not say a word about the very

great diiference in the »hand« of the first pair of trunk-legs between the two sexes, partly

on the fact that I have never found a SphceroiwUa on any adult male; whether some of the

not full-grown specimens on which I found typical marsupium-parasites, were young males,

I cannot tell, but I doubt it. The twenty-four of the species parasitic on Amphipoda I

have found exclusively in marsupia, and though, in not full-grown animals, I may not

unfrequently have overlooked larvse, pupae or very diminutive females, in any case I cannot

have overlooked many females with ovisacs. Only in the following four species of Amphi-

poda : Metopa Bruiiiiii (Goes), An/ism hj2yica'Boeck, Protomedeia fasciala Kr. and Ampeligca

tenuicornis Lilljbg. , have I found paiasites in specimens without or with half-developed

marsupium. In a specimen with scarcely half-developed marsupium of Metopa Bruzelii, two

larvae were found, and in a still younger one without marsupium, a single larva. In two

young females without marsupium of Argissa typicn appeared respectively one pupa and a

tiny female of Sphar. Argissce. In a young specimen of Frotomcdeia fasciula Kr. , from

Greenland, were found a not halfgrown female and a male of Sphar. Bonnieri. Sphrrr.

longipes I found in nine specimens oi Ampelit<ca fcmiicor'nh ; two of these only \\'ere females

with fully developed marsupium, the third was a young female with half-developed marsupium,

which contained a not half-grown female of the parasite; the six remaining specimens were

young, without marsupium, and on each of the tive of these I found a single female between

not half-grown and very small, — in one case even r'ecently hatched; in the sixth spe-

cimen there were only two loose larvse. The result hereof is, that in Amphipoda I have

not found a single adult female in a specimen without entirely develoiied marsupium, and

never ovisacs except in marsupia. It is probable that lar\'a^ not unfrequently fix themselves

to inmiature females, beginning their development there, and thus entailing the necessity

that larvae as well as young females, and larely males, remain on the host, wliile it passes

through its last moultings; however, as said above, not a single observation has been made

of ovisacs being found in females not fully developed, which by the by, seems natural

enough, as they would certainly be washed away, if they Avere laid. However, I cannot

prove that most specimens are infested before the marsupium is fully developed. No doubt,

the larvae seek either perfectly mature females — and at least rather often those whose

marsupium is already infested by at least one (half-grown or ([uite adult) female and a male

— , or such younger specimens as are so far advanced, that they will have got their

marsupium before, or at the time when the females that \\&\% developed themselves out of

some of them, are ready to begin laying eggs. ^Vliether the larvae of species that live in

9*



the marsupiimi of Isopoda, Ciimacea and Mysidacea sometimes, or often, fix themselves to

not full-grown females, I repeat, I cannot tell.

I will add that in three cases (in Ampelisca fenuicorms, Frotomedeia fasciatd trom

Denmark, and in the same from Greenland) I found in the marsupium, together mth one

female Sphwronella without ovisacs (in two cases a male attached to it), four to six of the

Amphipod's own eggs, in one case with half developed young ones. In the marsupium of an

Ampelisca fjipica I found a large female and two ovisacs of Sphmr. microcephala and two

of the Amphipod's o\vn eggs. In EmhreUa truncatula I found one of its own eggs together

with an adult female, thi'ee ovisacs and a male; in another specimen were found no less

than twenty-four of its 0A\n eggs together witli an almost adult female and two \Av\st which

were invaders.

c. Number of Parasites on each particular Host.

In the sj'stematic part of this work I give a kind of statistics of each species,

acc(iunting for my findings, and gi\'ing numerous data concerning the number of each sex,

of the ovisacs and the stages of development found on each particular host. Of this con-

siderable material I put down some extracts here, which will give a condensed view of this

matter. Of Afpidoccia Nnnnani which lives fixed on the outside of Ey>ithrops, I have often

found one or several females ot veiy difierent sizes on the same host, in one case as many

as six females with ovisacs, three younger females and one larva on one single specimen. In

a large material of Diasfi/Iis luci/era with Romoeosvcli.'^ mimita in the branchial cavity, I

have never found more than one female, as a rule only one male, very seldom two males

on one specimen, whereas of fyhinoe frifipino^ft. infested with Horn, incditerranea, only four

specimens have been tlioi-oughly examined by me; one of these had two females, six ovisacs and

two males in the same branchial cavity, one had an adult and a young female, two ovisacs and

a male in the same branchial cavity, one carried a male in one brancliial cavity, a female

with eight ovisacs and a male in the other. Of the species o{ Choniostoma which live in

the branchial cavity of Hippolyte, I have found only one specimen of an adult female on a

host, whereas of younger female parasites one specimen contained three in one branchial

cavity, five in the other; in another specimen I saw an empty swelling covering one of the

branchial cavities, whereas the other contained one female which was far from half-grown,

besides cei-tainly mor-e than fifty larvte and pupae hinged on the gill-fibres; however, I doubt

very much whether most of these would have been able to develop themselves into adult

females (and perhaps males) on this shrimp; it seems to me rather doubtful that the animal

should be able to afford the noiu'ishment reijuired, and still more so whether the parasites

would find sufficient room to grow.

In the parasites living in the marsupium we find the greatest differences as to

the numbers of them on one host, but at the same time it must be observed that while
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some species as a rule only contain a sin<^le female and a male, sometimes two males and

seldom two females in the same marsupium, in other species we pretty frequently find two,

three, or more females and several oi- many males on the same host. Of twenty-six out of

twenty-eight adult specimens of Mdopa Bnizelii (G-oes) infested with Sfemfhochereti e(p-e()ius

wliich were examined and noted, there were found only one female and fre(iuently also one,

seldom two males on each specimen; in one specimen were found only eggs and young

ones, in one two females and no male. In Cumacea and Isopoda tiie marsupium never

contained more than one female, often al.so a male, sometimes two, and in a single ease

three males, besides, in one case I found one pupa, in another, where no male existed, some

invading larvae. In Mysidacea some deviations are observed; of adult females we very

rarely find more than one specimen, lint rather frequently also one or two young females

or tiny young ones which have not gone through the whole metamoriihosis, besides frequently

one or more, in one single case even ten males; (as for further details, s. statistics in tlie

systematic part). In one specimen of Eriithrops serratm there had lived at least three

females with ovLsacs and one male. Several Amphipoda infested with species of SphceronelJa

as a rule only show one single female (with one or two males), others not unfre(iuently two

or three females, mostly of somewhat different age, but here I will mention some cases of

peculiarly abundant invasion. In one specimen of CaUiopius kevinscuhi^ (Ki-.) were found

one female with eight ovisacs and five males, in another specimen .six frmdirs with tivmhj-

five ovisacs and two males, but the richest finds were supplied to me by Spluer. paradnxa

in species of Bathi/pon-in. In one specimen I found one large female, two small females,

no ovisacs, eight males, four broad larvae, sixteen »male pupse« and one female i)upa ;
in

another specimen four females of widely differing size, four ovisacs, eight males, two larvae

and one >male pupa« ; in a third animal three large females , two very small females , three

ovisacs, two larvce and seventeen males, the largest number of the male sex I have ever

found. — The result of a large infestation is that the marsupium of the host swells to the

same extent as if it were filled with its own half or almost fully developed young ones.

d. Number of Species of Parasites on the same Species of Host.

On most species of hosts I have only found a single species of Choniostoinatidaj,

yet in several cases I found two species of parasites, now of the same genus, now of

different genera, on the same species of hosts, sometimes even on the same specimen; nay

I have happened to discover tliree species of parasites , not only on the same species , but

on one single specimen. As the particular cases are interesting in several respects, I will

enumerate them here. On Metojja Bruzelii from Godthaab (through a renewed examination

with the assistance of Sars's new important work, I have made sure that all infested

specimens really belonged to tliis species, and not partly to Mefopa simiata G. 0. Sars) were

found in the marsupium of specimens fr(nn the same locality, now Stenothocheres egregius,
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now SiiJifprovplla ^Ictopcr, but never both forms in the same specimen. In a large material

of the same host from another Greenlandish locality appeared a nnmber of specimens of the

former, not one of the last-mentioned paiasites. On specimens of Eij)polyte Guiwardii

M.-Edw. from the Kara Sea appeared now Choviosfoma mirahilc, now Cli. Hovsenii , and

the latter species was also fonnd in Bipj). piilnrit< (Sab.) from the same sea. In Danish

specimens oiAinpeJisca /f»/«vVorw?V Lilljbg. I have iiivwA SpliaromJJa lovgi^ws; whereas Giard

and Bonnier have fonnd in specimens of the same species from le Croisic (Brittany) the

very deviating Si)liar. microctphaJa. Danish specimens of Prutoniedeia fasciata Kr. were

infested with Sjihar. Giairliu and Greenlandish specimens with the closely related species

Spheer. Bomiicri. On a specimen of Iphivui' fri>:piiio!<(i (Goods.) from Messina HomoeosccJis

mediterranea was found in the branchial cavity and Spliarottvlla marf/ivafa in the marsupium.

In Norwegian specimens of Erythrojis scrrafuf: G.O.Snrs and En/fh ioj)s nhys-sorvm G. O Sars

we not unfrequently find a species of 3Iysidion in the marsupium. and one or several

specimens of Asjridoccia Normani on the outside of the body of the same species. In one

specimen I fonnd two specimens of the latter species im the outside of the body, an adult

and a young female of 3Ii/sidion ahyssormn, and a young female of Mys. cumnnwc in the

marsupium, which makes three species of parasites on one animal.

e. Number of Species of Hosts of the different Parasites.

The answer to this questiim presupposes the ansAver to another, namely that of the

limitation of the parasitic species, and as this latter question is not treated in detail till

later on in a separate chapter, I will content myself with mentioning the results of this

examination, using them in answeiing the (luestion indicated by the heading.

Twenty-nine of my species, as a matter of fact, are only found each on one particular

species. Of the remaining fourteen species eight (belonging to the group of Splicer. Lrnclaniii] are

also limited each to one particulai- species; however, it may perhaps be questioned whether these

eight species can really be maintained as such, or must be regai-ded as chance varieties of a

single species (see later on). The remaining six species must be mentioned each separately.

Chonio.stoma Hansenn has been ascertained in two species: Hippolyfe GaivKirdiiM.-FAhy. and

Hippolytf. poJuris (Sab.). Of SpJurronelJa iih^iy'nis indeed I have only had a small mateiial which

was taken on DiastyNs cormita Boeck and Diastylis hnii< Norm.; however, the diflei-ence between

the parasites of the two species was so slight, that my experiences from other species led

me to consider them as belonging to one species. The species found by Giard and Bonnier

onAmpelisca toiiiiconi Is hiWihg. from le ("roisic, which they have described under the name

of S2)hf/r. microaphala, as fai- as I can see, is identical with the species described by me

in tliis work under the same name, and this is taken on AnipdiKca typica Sp. Bate in Danish

waters. Spharondla paradoxa I have found on Bathyporeia twrveyica G. O. Sars, Buthyporcia

pelayka Sp. Bate and B. Boberinouii Sp. Bate, and even if it were proved that the two
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last-mentioned cannot be maintained as separate species, but must be considered as one, at

any rate this parasite has been taken on two good species of the same genus. But now

we come to a remarkable fact, viz. that three adult females have been taken on three

specimens of Perioculodes longimanus (Sp. Bate) belonging to a ditterent family altogether,

and these females I have not been able to distinguish from those taken in Ba/hi/poreia. If

some day the male of the parasite is found in Perioculodes, probably the interesting question

will be settled, whether the same parasite can be found in animals belonging to such widely

ditfering families. Mysidion commune I have found on the following three species : Pare-

rijthrops ohesus G. O. Sars , Eri/fhrops serrafu.s Gr. 0. Sars and Er. ahi/ssormn G. 0. Sars

;

moreover, it seems likely that it will be found in some other species of Erythrups living

in Norway. Finally, I will state as my opinion that the parasites living on all five Nor-

W(?gian species of the genus Erytliroj)s, belong to the same species: Aspidoecia Normani.

I will sum up by stating what I consider as an established fact, namely that

several species of Choniostomatidae live each on two or more species of the same genus

or of two closely related genera, probal)ly even to a considerably greater extent than I

have been able to ascertain; perhaps, in exceptional cases, they may be found on animals of

ditferent families. On the other hand, I certainly think with regard to several species, that

each of them infests only its particular species of hosts, and this result exactly agrees with

what is known about the biology of other parasitic tamilies belonging to Arthropoda. Only

with regard to Epicaridea, Uiard and Bonnier have made the assertion that each parasite has

its particuhir host and is found on no otiier species, an assertion which I think is incorrect,

seeing that this division also conies in under the rule which applies to Choniostomatidae^).

f. Occurrence together with Parasites of other Orders or Classes.

In nearly all (jrders of Malacostraca have been found species of the group (jr family

Epicaridea belonging to Isopoda. Giard and Bonnier have expressed the opinion that

there exists a certain eonnecti(jn between Olioniostomatid* and Epicaridea; but this objectionable

hypothesis I have mentioned above in detail (p. 11— 12), and at the same time I have .stated

all I know from my own experience and most of what has appeared in literature about the

occurrence of Epicaridea (tu the species which, according to our present knowledge, are

infested by Choniostomatidii?. I have written that of Oumacea, Isopoda and Amphipoda

together, I have seen about 240 specimens belonging to thiity-eight ditferent species infested

with Choniostomatidae, but that neither in any of these 240 specimens, nor in any other of

the thousands of animals belonging to these thirty-eight species, have I found one single

specimen of any Epicarid. In Italy Delia Valle has found two specimens of Ampelisca

') It may be added here tliat in my treatment of the Malacostraca from the 'InKolf'e.xpedition I sliall

jive more detailed information almul Ihe arctic Epicaridea.
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diadema Costa, infested with a species oi Si^ltcprondla {S. diadema Giurd and Bonnier, without

description) and two other specimens of the same Amphipod with Podciscon Bella Vallei Giard

and Bonnier. Of Decapoda there have only been found as yet Choniostomatidse on Hippohjtc

Gaimardii M.-Edw. and on Hij)}}- polaris (Sab.); both these species, we know, are not

unfrequently infested, either with Hemiartlirus abdominalis (Kr.) under the abdomen, or with

Gyge Hiiipolytes (Ki'.) in the branchial cavity. In a specimen infested with Choniostoma J. Sparre

Schneider has observed a specimen of Hemiarthms, and on a specimen of Hipx). Garmardii,

under a large swelling ou the right side of the animal, I have found eleven ovisacs and an

adult female of CJion. Hansenii. as well as an adult male and a tiny female (smaller than

the male) of Gyge Hippolytes, and besides, under the apparently normal left side of the

carapace, a male of Gyge. In the species of the genus Erythrops (order Mysidacea), 6. O. Sars

has found the Epicarid Aspidophryavs pelMvi: G. 0. S., and Giard and Bonnier have reserved

tliis name for the form found on Er. t'l-yfhyophthaJmus (Goes) [E. Goedi G. O. S.), and

established a new species, A. Sarsii G. and B., fur the form which lives on E. microphtJiahmis

G. 0. S. Giard and Bonnier have found their type specimens of the latter species (the value

of which future examination will have to decide) on the same specimen as their type

specimens of Aspidoecia Nonnani , and I have found a specimen of AspidoidiryTus on an

Er. erythrophthaJmus sent to me by Prof. Sars as infested with Aapidoecia, but this paiasite

must have fallen off before the animals were sent to me, if it was ever there at all.

The genus Syhn Kr., belonging to Rhizocephala, lives, as we know, on the ventral

side of the abdomen in some species oi Hippolyte, but I have not found it on any specimen

infested with Choniostoma. The remaining species belonging to Rhizocephala and Copepoda,

wluch are parasitic on Malacostraca, have all been taken on forms on which no Choniostoma tidae

have been found.

Together with SphreroncJJa pamdoxa I have found repeatedly in the marsupiuni of

Bathyporeia several specimens of a species belonging to the family Tyroglypluda? (the

order Acarida).

Of other parasites I have only detected some Pi'otozoa on the brancliiae and the

marsupial plates in the material of Malacostraca with Choniostomatidae examined by me.

So I have arrived at the result that there exists no connection at all between

ChouiostomatidcTe and any of the other parasites of different ordeis found on the same

species of hosts.

g. Nourishment.

I cut a bit of skin of an Erythrops in the place where an Aspidoecia had been

attached, cleaned it with caustic potash from muscles and vi.scous substance, and discovered

a small hole, where the mouth of the parasite had its place. And this seems very natural

indeed; in the first place, the mandibles appear ([uite well qualified for pi'oducing such a

hole; secondly, the mouth is doubtless suctorial, and lastly, the female, which is permanently
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attached , must draw her nourishment from tlie host in order to be able to grow to a bulk

which, adding its own volume after having finished laying eggs, to that of the eggs it has

produced, is frequently hundreds of times larger than the volume of the larva at the time

when it attached itself, and after having fixed itself it is impossible for the animal to

l)r(i(uie the nourishment necessary for this enormous growth in any other way than by a

hole w(nked through the comparatively solid skin of the host, whose blood must form the

food of the parasite.

Hereby we have found a fixed starting-point in this question, and it is more than

probable that the females of all the other Choniostomatidae also grow and nourish themselves

by sucking the blood of their host through a hole they have gnawed. At the same time, it

seems i-ather probable that the females of many of these species, either voluntarily or invo-

luntarily, e. g. by pressuie of another specimen, or by the bulk of ovisacs, are pushed out

of their place and have to gnaw a new hole for themselves. I have frequently found a

female in such an attitude relatively to some of the ovisacs it had laid, or the ovisacs

arranged in such a manner as to make me suppose that the animal had changed place.

How far the males of this family take food, I do not kno^^•, but as their mouth is

as well developed as that of the females, it seems likely that they do it while young, and

perhaps not when they are old (about their growth, s. above on pag. 57— 58). I consider it rather

doubtful whether the laivte take food, but I am quite certain that the pupis, which are

provided with a mouth, and about whose considerable growth several facts have been stated

above, nourish themselves in a way similar to that of the females.

h. The Influence of the Parasites on their Hosts.

Giard and Bdunier have proved that parasitic Crustacea of different groups (as

Entoniscinse, Ehizocephala) cause a »castration parasitaire« in their hosts. In the last of

their papers quoted above they mention Delia Valle's untenable hyi)othesis that SpJKfronrlla

eats the eggs of its host, and they maintain that this suggestion is wrong, and that this is

also a case of »castration parasitaire", after which they continue: >Dans des cas tres rares,

I'hote ayaut 6t6 iufest6 tai'divement, cette action [namely the castration] ne s'exerce pas

aussi 6nergiquement, et quelques oeufs peuvent etre pondus et f^cond^s, comme nous I'avons

vu une fois chez ClypeoniscHs [a genus belonging to Epicaridea which Ihey have treated in

the same papei-, and which they use as example and parallel], mais ce sont la des exceptions.

En general, I'hote est infest6 avant qu'il ne soit arriv6 a I'^tat adulte. Sous I'influence du

parasite, son d^veloppement genital est arrets sans que la croissance discontinue, de sorte qu'a

I'^poque oil devrait se produire normalement la maturite sexuelle, la progeniture legitime

est remplac6e par le parasite et les embryons de celui-ci«. This explanation, on the whole,

agrees well with the numerous data wliich I have given above on p. 65- 68 in the division

about the age and sex of the hosts, from my observations about my thirty -eight species

10



74

\\']iich live iu niai'supia. In the afbre-mentioned place it is stated that onty in six cases I

found the eggs of the host together with a parasite, and it may be added here that in

almost 1(50 cases I only found parasites (one or more specimens), but no eggs of the host,

in the raarsupium. But at the same time I have stated that I have found no pai-asite on

any specimen ofCumacea orlsopoda in wliich the marsnpium was wanting, tand of Amphipoda

I have only found altogether twelve specimens belonging to four species, whose marsnpium

was either wanting or only half developed, and on which, nevertheless, I found parasites;

all these, without exception, Avere half-mature or tiny females, or larvae (one male). However,

this material is too small to allow me fully to adopt the opinion of the authors that the

host »en g6n6ral« is infested before its maturity; in the fully developed marsupium of

several specimens of Corophmm crassicorne Bruz. I have found only a half-developed or still

younger female and either a male, a larva, or a pupa, but no adult females. But it is

certainly an established fact that, as a rule, we notice a »castration parasitaire« in the

hosts which have parasites in their marsnpium.

It is much more doubtful whether the foui- species living in the branchial cavity of

Hippolyte and Cumacea, are usually, or sometimes, capable of causing a »castration parasitaire<

of their hosts. In page 66, and particularly later on, in the systematic part, detailed infor-

mation is given about the age and sex of these hosts, but I do not think we can draw

definite conclusions from these statements. I have said that I have found specimens of

Diastylis lucifera containing a female of Homocoscelis with the full number of OAisacs in

the branchial cavity, and the young ones of the host in the marsupium, but knowing neither

the time required for the development in the marsupium of the eggs and young ones of

the host, nor the time required by the parasite for its own growth and the laying of all

its ovisacs, it seems impossible to me to di-aw a definite conclusion with regard to a » ca-

stration parasitaire« ; however, that such a castration may take place, seems to follow from

the above-stated fact that the marsupium of more than two thirds — namely thirty-one —
of the infested adult females was empty, whereas in thirteen specimens it was filled with

young ones; yet it must be observed that iu the non-infested females, the marsupium was

found to contain eggs or young ones in 182 specimens, whereas it was empty in 74 specimens. —
[t is rather probable that At^pidoecia Normani causes a castration, as the marsupia of the

four infested females which were not occupied by Mysidion, were empty.

The four species living in the branchial cavity of Hijipohjtr and Cumacea cause a

swelling of the carapace of the host, which, to begin with, increases in size with the gi-owth

of the pai'asitic female, and thus — at least in Cumacea, and probably also in Hipjjolyte —
continues gradually increasing with the number of ovisacs. In Hippolyte the swelling may

I'each the same size as if it enclosed a large Gyge, and in the subsequent description of

Choniostoma Hanscnii , if. ivill be proved that this parasite itself produces the swelling. Li

Diastylis lucifera the swelling assumes a somewhat other shape, though it may be very

conspicuous.
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Finally it may be added, that in those specimens of Hiiypolyte in whose branchial

cavity was found an adult female with ovisacs of CJiomostoma, the gills belonging to the

two foremost pairs of trunk-legs were either somewhat reduced, or had (luite disappeared,

and in one case the three other gills situated more behind appeared a little curled, as a

sign of degeneration. In one specimen , which was infested with several smaller females,

the gills were slightly curled.

i. Geographical and Bathymetrical Distribution of the Family.

Of the forty-tliree species described here, sixteen come from Denmark, and one of

these was also found at le Croisic; eight are from Norway, eight from West-Greenland, and

two of these also in the Kara Sea, three only from the Kara Sea, besides the two wliich

are also found in Greenland, four from Sicily, two from the Pacific near the East-coast of

Asia, one from the Cape, and one from the West-Indies. It may be added that in the

most northern part of Norway and in the Barents Sea there has been found an undetermined

species of Chomostoma, though no doubt one of those which occur in the Kara Sea, that

one species {Sphceronella LeucJcarfii Sal.) was taken at Naples, another species [Homoeoscelis

sedentaria (Boim.)) in the Atlantic off Gascogne, and besides, a non-described Sphcer. diadema

G. and B. in the Mediterranean. Without counting Norway, whose species — with one

exception — have been discovered and sent me by Prof G. O. Sars , the number of species

from the different countries and seas is nearly proportional to the material wliich oiu' museum

possesses of Amphipoda and Cumacea — the two orders in which most parasites have been

found— from the same localities. From this fact we can pretty safely draw the conclusion

that the examination of a manifold larger material than was at my disposal, e. g. fi-om the

Mediterranean and fi'om eastern Asia, will bring numerous unknown forms to light. The

above statements also suggest the probability that the family is distributed over all seas,

though of course I cannot form any precise notion how far its geograpliical distribution

will extend, when some day the cliief bulk of the existing species has been discovered, for,

as stated in the preface, I think there can be no doubt that their number amounts to

hundreds.

Uirfortunately I am not prepared to give many data concerning the bathymetrical

extent of my species, for in most cases I lack precise indication of the depth in wliich the

special hosts have been found. Most of the sixteen Danish species and foui- species from

the Mediterranean were taken in a depth of between a few and twenty-five fathoms, but

unfortunately I cannot state precisely in how shallow water the most littoral species is

generally found, or may sometimes be found; it may be stated, however, that a specimen

(if Bathyporeia with its parasite, Spharondla paraduxa, was taken in a depth of between eight

and eighteen feet. Stenothocheres egregius was taken in a depth of forty fathoms, a few

specimens in a depth of between forty and sixty fathoms; my only specimen of Sphccr.

10*
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curtipes came from a depth of a luinclrert fathoms. Possibly a large part of the specimens

of the three forms which live on Mysidacea were taken as far down as one to two hundi-ed,

some even to three hundred fathoms, but as the hosts in question may occur in a depth of

less than a hundred fathoms, I cannot say anything definite about them. So it may be

stated here, that in the material from the »Ingolf« expedition I found a couple of specimens

parasitic in Cumacea, fi-om a depth of respectively a thousand and thirteen hundred fathoms,

which sufficiently proves that the family also occurs in a very considerable depth.

j. Geographical Distribvition of the particular Species relatively to

that of their Hosts.

It appears from the preceding paragraph that each of the foity of my species was

taken in one particular country (as Denmark, Norway, Sicily etc.), or in a particular, com-

paratively smaller sea. Only three species [SphmroneUa microcepliala, S. decorata and

Choniostoma Hansenii) show a wider distribution. As a matter of course, we shall gradually

find that most species of Choniostomatidse have a much wider range than is known at present,

but from this I do not tliink we can draw the conclusion that they are as Avidely dispersed

as the species on which they live. In a smaller material of Iphinoe frispinosa (Goods.)

from Messina I found seven specimens with parasites, one specimen even with two parasitic

species, but in a larger material of the same species from Denmark I have been unable to

find a single parasite. In a pretty considerable material of GaUiopiits hcviusculus [Ex.) from

the East-coast of Asia between lat. 40'^ and 51 " N. I found seven specimens with parasites

[Sphmrondla CaUiopii) , but my examination of several specimens fi'ora West-Grreenlaud, and

numerous specimens from Denmark, gave a negative result. (Yet it must be mentioned that

Sars, in his work on the Ampliipoda, considers the Danish specimens to belong to another

species, CmII. Bathlei (Zadd.), but I doubt whether tliis will be maintained in the future).

Several specimens of HippoJyte Gaimardii M.-Edw. from the Kara Sea were infested; at

the most northern coast of Norway, Sp. Schneider, and at AVest-Greenland E.Vanhoffen, have

found CJtoniosioma in the same species, but I have examined without result a very large

material of the same Nijipolyte collected from numerous localities near the Danish coast,

and I feel inclined to think that these parasites do not occur in the waters surrounding

tills country. The same may be said about Dia^fi/lia llaihlti (Kr.), of which in about half

of the females with marsupium from West-Greenland and from the Kara Sea, I found

Sphrrrow'Ua dccora/a, wheieas of the same species fi'om different Danish localities 1 ha\'e

examined at least several scores of adult females without tiudiug any parasite.

k. Frequency of the Parasites in proportion to their Fertility.

In mentioning the eggs of the parasites, 1 pointed out (p. 46—47) the enormous ditfei'ence

of fertility between the species with very sniaU and those with very big females. Of
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Hippolyte Gaimardii M.-Edw. I have liad a large material from the Kara Sea, and one of

similar size from West-Greenland; in the former I only found six infested specimens: foiu-

with Choniosfomamirahilfi, two with Ch. Hamenii; in the latter I found none at all, though a

few specimens of Gh. Hanncnii have been discovered there at least either on H. Gaimardii

or on H. polar is. On the latter species I found one Ch. Hansmii from the Kara Sea

and one Chon. gpY fi-om the coast of West-Greenland, though H. jmhiris is not unfi-equent

in the former, and of common occurrence in the latter locality. This shows distinctly

enough that the genus Choniostoma with its two very large and partimJarly fertile species

is pretty scarce in the Kara Sea and rare in West-Greenland. Most of the middle-sized

and rather small species of parasites I have found in between very few and about seven

specimens of their respective hosts, though my material of the latter was frequently very

rich. Only of two parasites: SfenotJiocheres egregius and Homoeoscelis minuta have I found

a great number of specimens in a large material of their respective hosts: Metopa Bruzelii

(Goes) and Diastylis lucifera (Kr.). The first-mentioned parasite is the least prolific of all

my species, and the second, in this respect, comes nearest to it among the species of which my

material of infested hosts was sufficiently large; moreover, the hosts came from several localities.

That the number of parasites cannot be determined only by the number of infested hosts,

has been proved above, as of some species, e. g. the two afore-mentioned: Stenofhocheres

egregius and Horn, minuta, we seldom find more than one female and one male on each

host, whereas on others we pretty frequently find several females and males as well as

pupae in one host, but the only parasite of wliich, from the last-mentioned reason, I have

found as many specimens as of the above-named species, is Sphceronella paradoxa (living on

Bathyporeia , a genus of very fre(iuent occurrence in Denmark); it belongs to the smaller

species and, as it seems, does not lay more than four of five ovisacs, which are comparatively

large. All these data decidedly point in one direction, but considering the insufficiency of

my material, I will take good care not to lay down any rule or law which might possibly

not prove (lulte tenable, and I will content myself with suggesting the direction. We might

feel inclined to suppose that the conditions of life of most of these parasites are pretty

similar, and that consequently the most prolific species would occur most fre(iuently, the

more so, as there is such an enormous difference in their fertility, that a species like Choniostoma

niirahile lays at least more than three hundred times as many eggs &s Sfenothocheres egregius;

howevei', the above-mentioned examples prove in a striking manner that such a conclusion

cannot be drawn. Conse<iuently there must be circumstances to account for the fact that

the two least prolific species : Sten. egregius — taken in two localities — and Horn, minuta —
taken in several probably in many places at considerable distance from each other — occur

much more freciuently than the prolific and very prolific species. An explanation of this

fact is re(iuired, and I will attempt to explain it, at least partly. No doubt, the critical

point in the life of the parasites must be the short period during which the full-grown,

though very small, larva leave the ovisac and their mother's host iu order to seek a new
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host for their own further development, and no doubt, a considerahle nuniher of the larvae

of all species are destroyed wliile swiniuiing about, partly because many of them cannot find

their object in due time. Then again, there must be circumstances which cause a compara-

tively smaller percentage of the brood of the least pi-olitic species, and an enormous percen-

tage of the biood of the most prolific species, to be destroyed duiing this period. This,

again, must be supposed — at least partly — to have something to do with the difference

of the number of specimens of the species which constitute the hosts. Now, as the larvae

of the most prolific species seek large forms, those of the least prolific small forms, and as

the large forms, as we know, are found on an overac/e in much smaller number than the

small forms, it follows that the larvse by which they are sought, have as a rule much less

chance of finding them in due time, for, as previously stated in detail, there is no considerable

difference in the structuie and size of the different larvae, — e. g. the larva of Chonionfoma

mirabile is only about one eighth longer than that oi StcnotliotJivres egregiiis, but, as fai' as I can

see, scarcely so vigorous and so well adapted for swimming, (comp. the peduncles of the natatory

legs in the two species; pi. I, fig. 1 1, and pi. XI, fig. 1 e). — On the base of my mateiial

of parasites and of my knowledge of the biology of the hosts, I might set forth several points,

thus giving a wider scope to the discussion of these matters, but for various reasons I

abstain from doing so.

C. About Classificatiou.

a. Limitation and Characters of the Species.

Of small Crustacea, such as Cladocera, Ostiacoda and free-living Copepoda, there

are in most cases some or many specimens of each si)ecies at the student's disposal for

determination of the forms, and even where these animals are so small that the compound

microscope has to be used in order to determine them, most of them can stand tJie pressure

of a glass-cover, and as a rule it is unnecessary to submit the specimens to much parti-

cular preparation, except where a description of them has to be given; finally, most species

have a veiy fixed shape. All these factors help to facilitate the determination of the species.

In Choniostomatidse the circumstances are difierent. The animals are so rare, that of most

species only a single specimen or a few specimens of each sex can be procured; neither

males nor females can bear the pressure of a glass-cover; the males are so small, that they

cannot lie examined without high magnifying power, and before the examination particular

care has often to be taken in placing them in the pi-eparation, and though the females are

nuich lai'ger, the parts of their body which have to be investigated are exceedingly small
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and very ditficult ni' impossible to examine in detail on intact specimens, so that in nnmeious

cases one is obli^^ed to undertake a difficult dissection, and to place the head and the genital

area in a preparation; lastly, the general form of the body in both sexes, and particnlai-ly

in the females, is far less fixed than in the free-living- forms. On account of these circum-

stances it is sometimes difficult to form a i)ositive judgement about some species, e. g. in

liow fai- they present, varieties of one species, or form separate species. It is sufficiently

well known tliat a similar difficulty is not nnfreciuent with i-egai'd to the free forms, and

from what has been said about ChoniostomatidiE, it is easy to understand that, with respect

to this family, the difficulties are sometimes so great that a final settlement of some questions

must lie left to the future.

It has been specially mentioned that most species of Choniostomatidie have been

found each on its particular species of Malacostraca, but, at the same time, I can prove to

a certainty that the same species can lie found on ditterent species of the same genus (e. g.

Choniosfoma Hanscnii on two species of Hippohite), or even in form.s of two ditt'ei-eut genera

(Mijddion communfi on Pdirri/fhrop.f and on two species of Eriifhrops) ; and further, on the same

species of host one may find two species of pai-asites in the branchial cavity or- in the niai--

supiuni, nay even two species in the same maisupium [Miisiilion commune and Mysid. ahiii<-

soiKiii in p}r. alijiKsorum). The r'esult hereof is that we cannot absolutely take foi' granted

that we know a parasite, because we have found it on a certain host, nor that a parasite

belongs to an unknown species, because it is found in a host that is not mentioned in this

woi'k. All the same, in most cases the host is of the greatest importance in determining a

parasite, and where parasites are found in new hosts, most frequently they will prove them-

selves to be new species.

Most of the species estal)lished in this work have been easy to distinguish from each

other, and in the majority of cases there has been no hesitation at all in establishing the

different species. It is mentioned above that on Periocvlodrs lom/imaniis (Sp. Bate) I found

females wliich were exactly like the Sphceronella paradoxa living on species of Bathyporeia

Lindstr., but as the male belonging to the females found on Perioculodes is wanting, I have

not been able to decide whether the same species really lives on forms of ditterent families.

On account of rather small material, I have also had a little doubt concerning the identity

of the forms found on Diastijlis cornnta Boeck and D. Jmus Norm. ; but with regard to this

question, as well as to Aspidoecia Normani, I refer to the subsequent special representation.

The greatest difficulty I met with in the species very closely allied to Sphceronella Leuckartii

Sal. Of these species I have established eight, taken in six genera belonging to four

different families of Amphipoda, and four of these species of hosts (belonging to four different

families) came from Denmark, two from Sicily, one from the West-Indies, one from Hong-

Kong. The difficulties were so great , that I hesitated for a long time whether to establish

them each separately, or as belonging all to one species. Though tliis question will be

treated more thoroughly in the systematic part, I thought it right to call attention to it here.
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hat everywhere, except within the just mentioned group of Sphar. Lcuckmiii, the males

oiler a considerable number of excellent and, as a rule, easity observed characters. In this

respect tliey generally sui-pass the females; they are not only easier to examine, but the

shape and decoration of the frontal margin, the processes from the sub-median skeleton, their

often very peculiar two pairs of trunk-legs and the hair-coat of their trunk frequently afl'ord

excellent characters, which do not occur in the other sex. Other distinctive marks are not

unfrequently found in the antennulaj, the maxillae and the maxillipeds, in the presence or in

the want of caudal stylets, and in the former case, often in the length of their longest

terminal seta etc. But, at the same time, we must point out that minor ditfeiences in the

general sliape of the body, in the distance of the caudal stylets from the posterior extremity,

in the length ot very long setae, are fre(iuently seen in specimens of the same species; also,

that such a feature as the rostrum protruding or receding may give a veiy diftei'ent appear-

ance to the animal. In the females the chief characteristics are found in the structure and

the organs of the head, especially the antennula, the maxilla and the maxillipeds, and in

adult specimens usually in the genital area, (in 3Ii/si<lion, howevei", in the arch round each

genital apertui'e). As a rule the heads of the females are much more unifoim than those of

the males, and must be examined with great care; the size of the genital area compared with

that of the head, its form, the extent of the solid cliitine, as well as its hair-covei-ing or want of

hair-covering, often afford good characteis; nevertheless, it is often necessary to make a prepaia-

tion, and as far as my experience goes, one nmst frequently pass over several smaller diflereuces,

as some variation may be found in the same species. The caudal stylets, their position etc., or

the want of them, is always of importance. Within the genus SphrrroneUa, the females of

many species have ti'unk-legs, whereas these appendages are wanting in others, but in adult

specimens they are often so hard to tiiid, that the chaiacter draAvn fmiii theii- presence is

not easy to make use of, and one has to examine the animals very carefully before being

able to deny their existence. In the adidt females of very few species we notice a peculiar

haiiT,(jat, but it must be remembered that in Choniosfoma Hansenii the _vounger specimens

are more hairy than the adults, and e. g. in Splicpronellu daniea, the trunk of the young

ones is closely covered all over with hair, that of the adults mostly or totally naked. In

the females the general shape of tlie b(jdy is sometimes rather characteristic , but often

rather variable according to chance circumstances, e. g. some kind of pressiu'e, or the periods

of begiiniing and ceasing to lay eggs.

But, in order to find good characters of the species, we are not confined to the

males and females only. In a large material it is not difficult to iirocure larvae of a mniiber

of species, partly free specimens, partly in preparing those contained in one or some of the

ovisacs. Of all the five species found in the marsnpiuni of Cumacea, the larvae ai-e known

to me, and these not only differ from all other larvae yet found, they also show very distinct

diflereuces among themselves, particularly in the frontal decoration ami in the two distal
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joints of the maxilla; however, I may also observe that I liave found very considerable

difference in the length of the olfactory seta of the anteiinnlae between larvae of the same

species (Spheer. modesta). Most other larvae we know also differ from each other in a

number of features : length of the olfactory seta of the antennulse, stiucture of the antennae,

the relative size of the abdominal segments and of the caudal stylets, and the length of their

long set*, sometimes (Mi/i^idion) also in the presence or absence of fine process.es on the

terminal joint of the maxillipeds. However, in one case, namely in the genus CJwnio-

stoina, I have not been able to find any difference between the larvie of the two closely

allied, yet distinctly separate species. - The size of the ovisacs and the size of their eggs

compai'ed with the female present considerable differences between the species, yet they do

not naturally form good distinguishing marks. Finally, the few pupae known to me differ

very much according to species, except those belonging to the gioup of Sphm-. Lcitdartii.

b. Limitation and Characters of the Genera.

All the species may be classed under six genera, Avliicli otter an almost regular

gradation in the reduction of the females. The males too become considerably degraded,

but not to such a degree as the females. This gradual reduction is combined with great

changes in the way of laying the eggs, whereas there are very little ditterences and no

reduction at all in the structure of the larvae, and the post-larval development is too little

known to allow of making general statements about it. Consequently, the arrangement of

the genera in the systematic part is easily and naturally carried out in considering the

gradual reduction indicated.

The first genus, Stenoihochen:^, deviates from all the following by possessing a distinctly

prominent abdomen, by the more conspicuous and distinctly two-branched trunk-legs of the

females, and by the way they lay their eggs: in one or two (rarely three) free lumps of

indefinite form — not in ovisacs, where the eggs are surrounded by a distinct common mem-

brane. In the two first mentioned characters the genus approaches the less reduced forms

of Copepoda. In the other five genera there is no abdomen, the trunk-legs of the females

are small with at most one distinct branch, generally consisting of one single joint, or they

are altogether wanting, and the eggs are deposed in several or in numerous ovisacs.

These five genera are naturally divided into two groups: in the tlu'ee first, viz.

Honioeoscelis, SphceivneUa and Choniosfoma. the genital apertures of the females are situated

close together and surrounded by a more solid plate, ring or semicircular list, inside wliich

are also found the entrances of the two receptacula seminis; the ovisacs, Avheu laid, are

free, not attached to the female. In the other group : Mysidion and Aspidorcia, the genital

apertures of the female are often placed at a greater distance or very far from each other; each

has its crescent or ring, and far in front of them is situated one receptaculum seminis; the

ovisacs are hinged on the lips of the genital apertures. In the first group most females

11
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and most of the males kno-mi have 3-jointed antennulse, distinct antennae, distinct and, in

the males, often very considerable trunk-legs as well as caudal stylets, whereas a few species,

through a reduction of these parts, form a transition to the genera of the last group, having

antennulffi which are 2-jointed or quite indistinctly articulated, and no antennae, trunk-

legs or caudal stylets in either of the two sexes. Another slight difference between the two

groups may still be mentioned, namely, that in the males the maxillipeds, especially their

distal part, is stouter and more normally developed in the first than in the second group.

HomoeosceUs does not deviate very much from Sphceronella, though it differs distinctly

in having trunk-legs and caudal stylets, which are similarly shaped in the same individual, as

well as in the two sexes, and whose form differs very much from that in the female of

Sphceronella; finally, the larvae of this genus differ from all others in their very long antennae

and in the great distance between the maxillae and the maxillipeds. It is also a character

of tliis genus that its species occur in the brancliial ca\ity of Cumacea. In Clioniostoma,

unfortunately, the male is unknown; the female only differs from Spli(eronella in having

rudimentary maxillipeds; however, tliis feature, as well as the fact that its species live in

the branchial cavity of Hippolyte, appear to me sufficient to maintain the genus. Mfifidion

and Aspidoccia are distinguished most decidedly by differences in both sexes and in the

mode of living, which it is hardly necessary to mention in detail, and A.^pidoecia is the

most reduced of all forms of the family, both sexes having 1-jointed antennulae, no antennae,

very small maxillulae without additional branch, and, as a matter of course, no trunk-legs

or caudal stylets; moreover, the maxillipeds are entirely wanting in the female, and their

distal part is greatly reduced in the male.

No less than thirt}^-four of the here described species are referred to the genus

Sphceronella, and these species differ very much from each other in several respects which,

at least apparently, are of considerable importance: 1) Antennulae mostly 3-jointed in both

sexes, sometimes shorter and either 2-jointed or with indistinct articulation. 2) Antennas closely

similar in both sexes, generally pretty well developed, in some species rudimentary, in others

wanting. 3) Maxillulae almost alike in both sexes, generally with an additional branch, some-

times without it. 4) Maxillae rudimentary in the female of S. margitiata, well-developed in all

other forms. 5) Trunk-legs and caudal stylets are good-sized in the males of most species, but

are wanting in a few ; these appendages are found in most of the females, though they are very

small ; they are wanting in some forms, and it may be said that where they are wanting in the

male, they are also wanting in the female of tlie same species, though the reverse is not always

the case. 6) The peculiar attaclunent of the female in S. paradoxa. — In spite of these salient

ditterences I have not ventured to divide the genus into two or more genera, as I have been

unable to discover any feature of sufficiently decisive importance. For it is easy enough to say, as

many authors do, that if a species (as e. g. S. paradoxa) presents some striking characteristic,

it must be set apart as the type of a new genus, but frequently we have no guarantee that

such a feature is really of sufficient importance. We meet a similar difficulty whei-e several
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species have the distiiut negative character of wanting- trnnklegs and caudal stylets in both

sexes, for as there are species wliich, thougli wanting these organs in one sex, not in the

other, or through the male having trunk-legs, but no caudal stylets, form a transition to the

species in which both sexes possess trunk-legs and caudal st_ylets, one cannot very well set

apart the iirst mentioned species as a separate genus. If I can find no leading principle

to guide, me in carrying out the division of a large genus, the elements of tvhich seem to be

Jieterogeneous, and if I am not obliged to undertal;e a division in order to bring about an

equivalence with previously established acceptable genera, I prefer putting off the division till

the discovery of new forms has thrown new light on the question. If I had had to subdivide

Sphccronella, the result would have been, not two or three, but six or seven genera (some of

wliich would have consisted of only one or a couple of species), in order to establish a pretty

correct eqiiivalence, but these new genera would not have been tolerably equivalent with

such types as Homoeoscelis, 3Iysidion etc.

c. Characters of the Family.

An examination of the genera wiU show very cleai-ly that, in spite of several difte-

]'ences, they are all very closely related and belong to the same family. We will here

attempt to give a summary of all its more important characters, some of which separate it

from one, some from another, of the rather numerous families of parasitic Copepoda, for it

would be impossible to give a condensed characteristique with merely exclusive features, our

knowledge of several points in the organisation and development of other families being

too defective.

The adult Femcdes are ovate or sub-globular. The head occupies only a smaller or a

minute part of the greatly swollen, unsegmented body; the abdomen is comparatively rather small

and unsegmented, or mostly altogether wanting. Antennulse 1-3-jointed; antennae small or wan-

ting; rostrum good-sized, comparatively stout with cup- or funnel-shaped mouth provided with a

border formed by a membrane wMch is interrupted only in front and supported outside by free

hairs ; maxillulas consisting of a basal part almost entirely fused with the rostrum, and of two

or three usually setiform branches; maxillae short and powerful prehensile limbs consisting of a

stout basal joint and a slender, 1- or 2-jointed, somewhat claw-shaped, distal part; maxillipeds

rarely wanting, mostly appearing as good-sized grasping appendages, consisting of along, rather

stout basal joint and a shorter, slender, 2- or 3-jointed distal part. We often find two pairs of

rather small or minute trunk-legs, each of which consists of one single joint or sometimes of a

peduncle mth one or two unjointed branches; the legs are wanting in not a few species. Caudal

stylets present or wanting. Some species, at least, can hinge themselves by an adhesive plate

or a frontal thread. Spermatophores (found in many species) consisting of a globular or oval

vesicle (jn a rather long thread-shaped stalk.

11*
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TJie Males are sevei'al or many times smaller than the females, oblong or suh-globular.

The head forms a little more or a little less than half of the unsegmented body. Abdomen nearly

as in the females. Antennnlse, antennae, rostrnm, maxillulse and maxillipeds nearly similar to

those of the females. Frequently, though far ti'om always, we tind too pairs of trunk-legs,

wliich are often good-sized and two-branched, with long terminal setae, but very rarely jointed.

Caudal stylets frequent. They hinge themselves by a rather long, or very long frontal tlu'ead.

Development. The eggs are deposed in one or two (rarely thi'ee) free, iri-egular

lumps, or most frequently, in several (at least four or five) or many (up to twenty-eight)

ovisacs, which, as a rule, are free, though sometimes liinged on the lips of the genital

apertui-es. The NavpJius stage is passed tluough in the egg; the forthcoming larva is in

the fli'st Cyclops stage, with an oval, somewhat depressed cephalothorax, which is di\ided

far back by one articulation, and a 3-jointed abdomen with caudal stylets, each ^\\X\\ a very

long terminal seta. Cephalothorax with 2- or 3-jointed antennulfe, provided with a very long

olfactory seta, 2-, 3 or 4-jointed antennae ; rostrum in the main as in the adults, maxillula with

— as a rule — indistinct basal part and (one) two, three oi- four setiform branches; 2- or 3-

jointed maxillae and 4-jointed maxillipeds, both pairs chiefly constructed as in the adults;

finally, two pairs of natatory legs, each with two 1-jointed branches. Out of this larva, which

liinges itself by a frontal adhesive plate, the males not unfrequently, the females sometimes,

appear directly, Avithout passing through any intermediate stage. lu other species the larva

develops into a pupa, out of wliich the male proceeds. In most species the same meta-

morphosis is gone through by the female; in one case the female passes through at least

one additional intermediate stage. Where a pupa is found, it is always hinged; besides it

is nearly always provided with a mouth and increases considerably in size. After hatching

the males grow comparatively rather little, and the same is the case with the head of the

females, whereas the trunk of this sex swells excessively.

A distinctive mark of this family is the above (p. 27—28) described mouth, which

appears, not only in the female and in the male, but — as far as its most important features

are concerned — also in the larva, and nearly always in the pupa.

d Place of the Family in the System.

During the last thirty years and more, the parasitic Copepoda have been very little

studied, and not a single really leading work has appeared about this subject. Several

authois have established a series of genera, some of which might easily be ranged in the

old families, while others stand rather isolated. Some smaller families have also been

instituted. If, however, we try to get a general view of our present knowledge, we find

that several families are badly defined, and othei's so imperfectly known, that we cannot

form a definite opinion of their place in the system: whether they belong to one

of the established families, or must be taken as types of new families. The reasons
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of this uncertainty are partly, that the males of too few forms are known, partly — and

particularly — that the metamorphosis of numerous genera among the old families and of

the moi-e abnormal forms is entirely unknown, and that the structure of the mouth in the

adults as well as in the larvae is often badly studied, etc. A revision of the classification

of the parasitic Copepoda would be most desirable and ought to be based upon a thorough

study of the external structure of both sexes, and upon numerous new data which throw light

on the post-embryonic development ; that a i-epresentation of the internal structure of numerous

types would be excellent, goes without saying, but even without undertaking this gigantic

work such a revision as the above-mentioned would be exceedingly useful. However, as

such a work does not exist, I do not see that it can be of much use to discuss the relation-

ship of the Choniostomatidfe and their place in the system more in detail, so I will content

myself with some few remarks.

The last detailed systematic arrangement of the parasitic Copepoda was undertaken

by A. GrEi£STAECKEi£ in TBronn's Klasfien mid Ordn. des Thier-Reichs, fiinfter Band, erste

Abth.« p. 721—729, and this part was published about 1870. Perhaps we might also

mention the more condensed grouping in >iC. Clau.s: Grundziige dcr Zoohgie, B. I, 1880,

p. 554—58, « as it is .set up by the author who has also gained great distinction in this

domain of carcinology. By studying these treatments and several papers on special groups,

I have found out that the family Choniostoniatidse stands far apart from all hitherto established

families, except Lernaeopodidse, from which, however, it also differs considerably. If Salensky

in his often mentioned paper means that Sphrcronella comes nearest to Lernseidse, because he

thinks that in the structure of the mouth and in the form and position of the maxillae and

the maxillipeds, it resembles Lerufea hranchialis in the pairing stage, we admit indeed that

the resemblance in the structure of the mouth is doubtless very striking, but in other respects

the various larval stages of Lenifea and PcrmeUa ditfer widely from the larvs and pupae of

Choniostomatidae, and the subsequent development of the two genera of Lernaeidce, as we

know, differs so thorougldy from that of the Choniostomatidse, moreover, the structure and

egg-laying of the female of Lerncea is so exceedingly different from these features in our

family, that a closer relationship is entirely out of the question: in my opinion Lernaeidse

and Choniostomatidae stand very far from each other. But undeniably it stands even farther

apart from Herpyllobiidae, though Giard and Bonnier have attempted to unite it with this

most remarkable family, wluch fliffers widely from all other parasitic Copepoda. They do so

by establishing a new family: Sphaeronellidae, which they subdivide into Choniostomatinae

and Herpyllobiinae. This peculiar classification I have criticised at length in my general

historical view (p. 15—21), to which I refer. The same two authors, in their earlier wf)rk,

published in 1889, say that Choniostomatida; comes nearest to Chondracantludae, Lernseopodidae

and Ascomyzontidse. The fiist and the last of the families in several respects — e. g. in

the structure of the mouth — deviate so nuich from Choniostomatidse, that any closer

relationsliip is out of the question; indeed our family stands widely apart from both,
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but as for Lern;topnclid», there is a considerable resemblance in various points, e. g. in the

structure of the male and the female, and especially in that of the larvae; at the same time,

there are numerous and impoi'taut difterences. However, as the famil}' Lei'naeopodidse is

comparatively well known ^), I do not think it necessary to repeat and compare all the

characteristics of the two families, but will content myself with stating my opinion that the

Choniostoniatidae, though coming much closer to the Lerna^opodid* than to any other form

of parasitic Copepoda, yet differ very much from them in the way they lay their eggs, in

their devehipment after the first larval stage, in several peculiarities in the internal and

external structure of the male (e. g. in that of the mouth), and most conspicuously, in the

structure of the mouth, the antenn?e and the uiaxillipeds of the female. A comparison of the

figures in: W. Kunz: Studien iiher die Fumi/ie der Lernaopodiden (Zeitschr. fiir wiss.

Zool., B. XXIX, 1877)« with my present work, will give the best idea of the resemblances

and the differences between the adults of these two families. In elucidation of the matter

I will add, that Kurz concludes from the development that the pair of limbs which in the

females of Lernaeopodidae are fused together into one long arm that serves as organ of

fixation, are the »first pair of maxillipeds.* If this be correct — which is quite possible

— this appendage would correspond to what I term the maxillae.

1) In the above-mentioned .Grundzuge' (p. 5.57—58), Glaus enumerates most of its characteristics and

refers to the most important accounts of its structure and development.



ly. DESCRIPTION OF GENERA AND SPECIES.

Conspectus of the Genera, based on the Females.

A. Abdomen is found, it protrudes from the trunk, is comparatively rather small, unseg-

niented and not set off by an articulation. Eggs are laid in one free lump or in a two

(or three) lumps without distinct shape. (Live in the marsupium of Stenothoidfe , a

family of Amphipoda) I. Stenothochcreti n. gen.

B. Abdomen is wanting, though caudal stylets are frequently found. Eggs are laid in a

smaller or greater number of ovisacs.

a. Genital area is found; genital apertures close together and suriounded by a common

plate, ring or semi-circle, which is more solidly chitinised than the remainder of the

skin. The entrances into the two receptacula seminis are situated within the genital

area. The ovisacs are deposed freely.

a. Trunk-legs and caudal stylets apparently consist of a very small, short basal

part which tapers into a comparatively rather long and very narrow conical

branch. Live in the branchial cavity of Cumacea. . II. Homocoscelis n. gen.

§. Trunk-legs and caudal stylets not unfrequently wanting; if found, they are

very small, generally sub-cylindrical and terminating in two — the caudal

stylets sometimes in one or three — setae. Live in marsupia.

§. Maxillipeds good-sized and at least always longer than the niaxilhe. Live

in the marsupium of Amphipoda, Cumacea and Isopoda. III. Sph(PronplhiSn\.

§§. Maxillipeds quite rudimentary, several or many times shorter than the

maxillae. Live in the branchial cavity of Hippoli/te Leach, a genus of

Decapoda IV. Choniostorna H. J. H.

b. Genital area wanting; the genital apertures often situated at a considerable distance

from each other, each having its own arch or ring of solid chitine. The odd recep-

tacnlum seminis is far from the genital apertures. The ovisacs hinged on the lips

of the genital apertures.



«. Maxillipeds good-sized. Genital apertures very far from each other, placed

very near the line where the hind margin and the lateral-margin meet. Live

in the marsupium of the genera Erythrops G. 0. S. and Pareri/throps G. 0.

Sars, belonging to Mysidacea V. Mysidion n. gen.

^. Maxillipeds wanting. Genital apertures closer together, somewhat up on the

dorsal surface. Live attached outside on the back and on the sides of the

body or on the eye-stalks of the genus ErytJirops G. O. Sars, belonging to

Mysidacea VI. Aspidoecia Giard and Bonn.

I. Stenotlioclieres n. gen.

FEMALE. The body somewhat longer than broad; naked all over. The head wliich

is comparatively good-sized, is not marked out from the trunk; it has neither frontal nor

lateral borders. Autennul* comparatively long, without distinct articulation and with few

setae. Antennae middle-sized. The mouth-border with very short hairs. Maxillulae without

additional branch. Maxillae robust, without hairs. Maxillipeds of scarcely medium size, second

and third joints coalescent, all joints without hairs, spines or processes. Sub-median skeleton

very feebly developed, consisting only of a plate in fi-ont of each maxilliped. The trunk-legs

are situated rather far from the lateral margin; they are comparatively of considerable size

and consist of a basal part with two unjointed branches, each as a rule ending in a sti'ong

or spiniform seta, besides, on the outer branch of the first paii- of legs, is found a

smaller seta. Abdomen pretty well developed, consisting of a robust basal part and a

narrower distal part, which passes without articulation into two short and broad caudal

stylets, each of which bears four set;* of unequal length. Genital area wanting. Genital

apertures situated partly on the lateral surface, partly on the ventral side of the basal part

of the abdomen, moie or less close to its lateral margin. Two large receptacula seminis,

the entrances of which have not been found. — Spermatophores have not been noticed.

MALE. Agrees with the female in most features, so that only some characters

need be pointed out. The head is not marked out, it occupies about half of the body. The

trunk-legs are situated at a short distance inside the lateral m.argins of the trunk ; both pairs

are comparatively very considerable, with a thick basal part. A little behind and outside

the second pair of trunk-legs proceed a pair of spines (pi. I, fig. 2 1, x), wliich are possibly

the rudiments of a third pair of legs. Only the narrower, distal part of the abdomen can

be distinguished from the trunk. The body is naked, but on its dorsal side, and especially

on its front part, it is furnished with modeiately small, irregular protuberant knots, and on
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the ventral side, particularly outside a Hue between the base of the anteunuhv and the iirst

pair of trunk-legs, with peculiar, irregular stripes or with keels and knots.

OVISACS. Real ovisacs are not found; the eggs are laid in one free lump or in

two (or three) lumps.

LARVA. Is only known of one species. Antenna3 about the length of the anten-

uuhe. The maxillulai have a short but distinct basal part and two stout branches, the anterior

of which is very long. The maxillipeds are situated closely behind the 3-joiuted maxilla

;

all joints of both pairs are smooth. The peduncle of the natatoiy legs is very broad.

The third segment of the abdomen, together with the broad caudal stylets, which are not

set off liy an articulation, is almost as broad as and nearly double the length of the second

segment. The longest seta of the caudal stylets is only a little longer than the abdomen

and not nearly half the length of the cephalothorax.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The two species known live each in a species of the genera Mctopa

Boeck and Sh'i/othor Dana. Hitherto found only in Norway and at the western coast of

Greenland.

REMARKS. My mateiial of the Amphipixl family nf Stenothoidae, which contains

a great multitude of species, being somewhat limited, because I have only seen a few spe-

cimens of most Greenlandish and Danish species, it may be expected that researches made

in a large material will lead U> the discovery of a number of new species of this inter-

esting genus.

Conspectus of the Species.

The basal joint of the maxillipeds in both sexes conspicuously hmgei' than that of

the maxilhe. The female without median frontal process. The male elongated.

1. St. cgrediHs n. sp.

The basal joint of the maxillipeds in both sexes almost shorter than that (if the

maxilh*. The female has a median fiontal process. The male is slimt and broad.

i*. .SV. Snrsii n. sp.

I. Stenothocheres egregius n sp

(I'l. 1. ti-. 1 ;i-ll )

FEMALE. A very large specimen is 63 mm. long. The specimen represented

(fig. 1 a and fig. 1 b) is ab. 59 mm. long and -46 mm. broad. The body as a rule a little

longer than broad, apart from the abdomen evenly rounded; seen laterally (fig. 1 b), the ventral

side is rather flat, the back strongly convex. No median frontal process between the bases

of the antennulffi. The antenna distinctly jointed ; the terminal joint furnished with two short

setae of unequal length. The basal joint of the maxillipeds conspicuously longer than that of the

12
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maxillae. Each maxilliperl proceeds from a chitinous list (fig. 1 e. h). projecting between the

bases of the maxillae. The proximal part of the abdomen two to two and a half times

broader than the distal part. Each of the triangular caudal stylets (fig. 1 g, t) has four

setae, the foremost of which is short, the apical one moderatelj' long.

MALE. A well developed specimen is I'.Ki mm. long and 11 mm. bread — thus

good-sized in proportion to the female (fig. 1 c: fig. 1 a). So the body is a good deal longer

than broad (fig. 1 i). On the ventral side, stretching from the base of the antennulse outside

the maxillae, the maxillipeds and the legs, backwai'd towards the abdomen, and from the

appendages towaids the lateral outline, are found a comparatively small number of irregular

stripes or grooves. On the basal part of the first pair of legs we see some irregular pro-

jections and taps; similar though blunter taps or knots are spread more scantily over the

dorsal side of the animal, whereas the frontal part is closely covered with larger knots.

Antennula shorter than in the following species. The basal joint of the maxillipeds longer

than that of the maxillae and more robust than in the following species. In the second

pair of legs the apical spine on the inner liranch is fretpiently somewhat cur\ed, but not

hooked. Of the setie on the caudal stylets, the apical one is thick and longer than the

others. — A frontal thread was found in a few cases; it was about as long as the animal

(fig. 1 c), simple and somewhat dilated towards the distal end.

EGGS. They are very large (fig. 1 d compared with fig. 1 a), and are deposed in a

large, loose, irregular lump, or in two (or very rarely three) lumps; the greatest numbei'

found is foity-two, the usual number is about thirty.

LARVA (fig. 11). Length of the body (except caudal seta:?) 22 mm., which shows

that it is longer than the male, though its volume is somewhat smaller. Cephalotiiorax

oval, somewhat longer than broad. The front has a transverse band which curves backward,

ending at a short distance fiom the base of the antennuhe. Antennula? 3-jointed; olfectory

seta at least double their length, reaching a little behind the middle of the cephalothorax.

Antennas of medium length, 3-jointed; basal joint broad and longer than broad, about the

same length as tlie second joint; third joint short, terminating in two or three setae, one of

which is stout and as long as the second and third joints together. Second and third joints

of the maxillipeds of about e(iual lengtli. Tiie longest seta at the hindmost angle of the

fir.st abdominal segment a little longer than the second segment. Each caudal stylet fur-

nished with five setae., one of them a little longer than the abdomen, two of the others a

little longer than the last segment plus the caudal stylets. (See besides the diagnosis of

the genus).

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. On Metopa Bruzelii (Goes) from two localities near the western coast

of Greenland. In a glass labelled: »Godthaab, deep water (probably 40—60 fathoms], in

Sertularia, Holbeila, were found numerous specimens ^^i Met. Brmelii (Goes) and oi M. simiata

G. O. Sars, as well as a numbei' of specimens of M. Junyicornis Boeck, 31. loni/imana Boeck
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and M. ucgJecfu H. J. H., and an exaiiiiiiatioii of all these only exhibited parasites on eiiiht

adult females of M. BriixeUi; in five specimens this StenofJiochercs was found, in three

others Spharonella Metojxe n. sp. (s. later on). The second locality is: »lat. 615" 30' N.,

long. 54" 50' W. , forty fathoms, stones with many Balani, 5. VIII. 188(>, Th. Holm«;

here was taken a very great number of Met. Bruzelii and of M. sinuata, but whereas the

latter is free from parasites, Stenothocheres occurs frequently in the first mentioned species,

while no specimen of Sphm-. Mctopcr was found. Unfortunately the abundant material from

this locality was somewhat roughly handled, as the animals while still alive had been put

into too strong spirit. I investigated and put down statistics on the contents of the marsupia

of twenty-three infested females, which, added to those from the former locality, makes a

total of twenty-eight. In one case neither females nor males were found, but at least twelve

larvse and a lump of six eggs without larvae. In another case only one not half developed

female was found; in a third marsupium two females, but neither males nor eggs. In twenty-

five cases a female was found, and often a male besides, in one case even two males (once

I also found a normal male and the largei- part of the skin of a dead male), and finally, I

frequently met with eggs or recently hatched larvae. Concerning the eggs, I refer to the

description given on p. 44. The female was ah\ays seen in the foremost part of the mar-

supium, the male and the eggs behind. Only in a few cases a frontal thread was found

in the male. Subsequently more material of Met. Bnizelii was examined (adult females as

well as young specimens), in order to find — if possible — stages of development. Several

finds in adult females corresponded to the above stated results, but in one young female

with scarcely half-developed marsupium I succeeded in finding two larvae which had evidently

swum in beneath the body of the animal, and in a j^oiuig specimen without marsupium I

found a single larva. From all these data it may be concluded that, at least as a rule, the

female is infested before the marsupium is quite developed. At least one of the last-men-

tioned larvae had lunged itself by the usual adhesive fi-ontal plate, but about the subsequent

development I learned notliing.

2. Stenothocheres Sarsii n. sp.

(PI. 1, tig. 2 a— 21.)

FEMALE. The largest specimen (fig. 2 a) is swollen to such an extent that the

body is vaulted beyond the abdomen, so that this part does not add to its length or breadth

wliich are respectively -80 mm. and -69 mm. The specimen exhibited in fig. 2 d and fig. 2 e

is only '67 mm. in length. Seen from below, the body (apart from the abdomen) is a short,

at the ends rather flattened oval; seen laterally (fig. 2 e), the ventral surface is rather flat,

the back considerably vaulted. Between the base of the antennulse is found an odd, blunt,

horizontal process of considerable size. The antenna; weak, with indistinct articulation, the distal

12*
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joint tei-niinating in a short spine. The nmxillipeds comparatively shoil and slender, their

basal joint almost shorter than that of the maxillae. The proximal section of the abdomen

more than three times broader than the distal section (tig. 2 1) ; each of the oblong caudal

stylets furnished with four setse, the foi'emost of which is the longest. — Fig. 2 a shows

that this specimen possessed two long frontal tlu-eads (s), the proximal parts of which are

united into oue single tlu-ead.

MALE. The largest specimen (fig. 2 k and 2 1) measures to the extremity of the

caudal stylets 27 mm. in length; breadth 24 mm.; a rather considerable size compared

with the female (fig. 2b: fig. 2a). So, the body is proportionally only a little longer than

broad and somewhat depressed. The ventral surface outside the limbs from the base of the

antennulae to the abdomen, the posterior part of the sides, the liindmost part of the back,

the stout basal part of the trunk-legs and the inner branch of the first pair, are closely

covered with peculiar, very irregular eminences, which are partly shaped like keels, partly

like knots or short, acute taps. The median part between the maxillipeds and the trunk-

legs shows fewer keels and stripes. The dorsal side has very few knots, whei'eas the front

part of the head is covered with numerous blunt knots. The maxillipeds like those of the

female. The terminal spine on the inner branch of the posterior legs is strongly curved

and hooked. Of the setas of the caudal stylets, the two apical ones are stout and of sub-

equal length. ~ The frontal thread (fig. 2 k, s) a little shorter than the animal, simple, slender,

yet somewhat thickened towards the distal end.

EGGS. Much smaller, but also much more numerous thau in the preceding species.

In one female wei-e found two somewhat oblong lumps of eggs of about equal size and of

irregular shape; they did not show any trace of larvfe. One of these liuups is exliibited in

fig. 2 c, enlarged to the same scale as the largest female, fig. 2 a, and a comparison of these

figures with the male (fig. 2 b) will show the relative size.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. On Stenothoe marina (Sp. Bate) from Norway. The locality cannot

be precisely indicated, but, according to Sars, the host occurs along the southern and western

coast of Norway up to the Nordland coast (Tjoto). I have only seen two infested specimens

lent me by Prof. G. 0. Sars, after whom I have named this remarkable form discovered by

him. One of the hosts was a female with maisupiuni, in wliich were found an adult female,

a very small female and the two afore-mentioned lumps of eggs, one of which, probably by

chance, was adhering to the abdomen of the female, whereas the other was fi'ee and situated

more to the front; the female had attached one of its above-mentioned frontal threads to it,

which I think shows that the animal must have moved after deposing tliis lump. The other

host was also a female; its marsupial plates were somewhat smaller, though they appeared

to be (luite developed, being furnished with marginal setae, and in tins specimen were found

an adult female, a male and an empty skin of a somewhat smaller male.
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II. Homoeoscelis n. gen,

FEMALE. The head small and distinctly defined from the ciRular, rather

deiiressed trnuk. Frontal and marginal borders and sub-median skeleton well developed.

Antennula of scarcely medium length, 2-jointed. Antennae wanting. Mouth i-ather small,

the mouth-border being somewhat narrow, with well developed hairs. Maxillulie without

additional branch. Maxillse about middle-sized, smooth. Maxillipeds of medium size, second

and third joints coalescent. Body entirely naked in the adults, at the utmost a few hairs

on the sides beliind the head; in the recently hatched and younger specimens the hair-

covering resembles that of the male. The trunk-legs are situated on the lateral margins;

they are small, each apparently consisting of a rather tliick, short basal part which is jointed

without articulation to an ehmgated, very narrow conical, sometimes partly hairy branch, at the

base of which the basal part bears either a few setse or just a vestige of another branch.

Abdomen wanting. Well developed genital area with a transverse chitinous arch, opening

towards the front and surrounding the genital apertures, wliich are situated close together,

and the ent)-ances of receptacula seminis. Rather close behind the genital area are the two cau-

dal stylets wdiich are a little thicker and longer than the legs. — Spermatophores freiiuently seen.

MALE. Body seen from below elongated ovate, from nearly twice to a little more

than twice as long as broad. Length of the head somewhat exceeding a third of the total

length. (The antennulae 2- or 3-jointed, and very small antennte are perhaps found in one

species). In other respects all the other organs of the head, as well as the trunk-legs and

caudal stylets, mostly agree with those of the female. The trunk, except the anterior part

of the ventral surface, is covered rather closely all over with comparatively short hairs.

OVISACS. Are deposed freely, and are of moderate or rather large size, containing

few, six to eighteen, eggs which are very or exceedingly large. The number of sacs laid

by one female can amount to eight.

LARVA. Is known of both species. Antennae much longer than in any other

genus, more than twice the length of the antennulae, owing particularly to the fact that the

penultimate joint is very much elongated; the terminal seta is very long. MaxilluUe I have

been unable to discover. Maxillae only 2-jointed, the second and third joints being fused

and forming one curved joint, which, moreover, along the larger part of both margins is

furnished with extremely fine and short, setiform processes. Maxillipeds far behind the

maxillae; all joints smooth; second joint half or scarcely half as long as the third one.

Peduncle of the natatoiy legs rather slender. Third segment of the abdomen together with

the small caudal stylets distinctly articulated to the segment, much smaller than the second

segment. The longest seta of the caudal stylets sometimes shorter, sometimes considerably

longer than half of the cephalothorax.

POST-LARVAL DEVELOPMENT. Observed only in one species and described

above, p. 55.
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HABITAT. The animals live in the hianehial cavity of Cumaeea, causing a gradual

swelling of the carapace above the place which is occupied by the parasite and its ovisacs.

A parasite with several ovisacs may be found on immature specimens of both sexes as well

as on adult females. Two infested adult males ha-\'e also been found. The larvae infest not

oiily immature specimens, but frequently also females with marsupium. The two species

here described come respectively from Denmai-k and from Messina (and a dee[)-sea species

was found on a Diastylis brought home by the •Ingolf'< expedition)^).

REMARKS. The genus is distinguished partly by the shape of the trunk-legs,

partly by the similarity of both pairs in the male as well as in the two sexes mutually, and

by their resemblance to the caudal stylets. In giving the genus its name, I hare tried to

allude to this conformity in the appendages. The females are veiy small, more so than in

any other genus, which harmonises well with the scanty room left for them in the branchial

cavity of their rather small hosts. The males, on the contrary, are uncommonly large in

proportion to the females: in the large species about half the length, in the small one even

longer than a middle sized adult female. (In H. mediterranea the autennulte of the male

are decidedly 2-jointed; what in fig. If on pi. XIII appears to be a short basal joint, is an

angular excrescence proceeding from the head. On the othei- hand, the antennulae of H.

m inula sometimes appear to be 3-joiuted, as the two last joints, though coalescent, are

separated by a distinct line, which, however, is too strongly mai-ked in the drawing.)

Conspectus of the Species.

In the female the basal joint of the maxillipeds is comparatively more slender, a

good deal longer than half the breadth of the head at its base. Trunk-legs and caudal

stj'lets of the male are long, longer than half the breadth of the body, and furnished with

hairs about all over the distal half 1. H. minida n. si).

In the female the basal joint of the maxillipeds comparatively stout, scarcely longer

than half of the head at its base. Trunk-legs and caudal stylets of the male shorter, not

nearly half the breadth of the body, and with \'ery few or no hairs . 2. H. mfditcrranca n. sp.

I. Homoeoscelis minuta n. sp.

(PI. I, ti-aa-;!!.: pi. II. li-.l^i— II).

FEMALE. The largest specimen (fig. lb), which had not begun laying eggs, is

T)2 mm. in length and ^It mm. in breadth. A female which has nearly finished laying eggs

(fig. 1 c) is only '6b mm. long and oO mm. broad. The frontal margin has seven small incisions

') J. Bonnier, in his above-mentioned treatise, publislied probably in Febr. 1897, under llie name of

Sphceronella scdentaria Bonn. de.«cribed a species belonging to this genus. He found it in the branchial

cavity of Cyclaspis longicaudata G. 0. Sars, taken in a deptli of 960 metres in 'Le Golfe de Gascogne".
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(fig. Ill) and very short liairs. Basal joint of the maxillipeds rather slender and a good

deal longer than half of the breadth of the head at its base. The genital area (fig. 3 a)

more than donble as broad as long; between, behind and obliquely ontside the genital apertnies,

as well as beliind the caudal stylets, are a number of very fine hairs.

MALE. A normal specimen (fig. li and fig. Ik) is 20mm. in length and OU mm.

in breadth, or about half the length of a middle-sized adult female (eomp. fig. 1 d with fig. 1 b

and fig. Ic). The body between scarcely double and a little more than double as long as

broad. The frontal margin seems to be like that of the female; the incisions are extremely

difficult to see (the hair-covering in fig. 1 i is too long). Basal joint of the maxillipeds of a

shape similar to that of the female. Trunk-legs and caudal stylets long, longer than half

the breadth of the body, and very distinctly furnished with hairs about all over the distal half.

OVISACS. Of medium or rather lai'ge size, globular or shortly ovate (fig. 1 e and

fig. 1 f). As a rule thei-e are fourteen to eighteen very large eggs in each sac. It is a not

common occurrence to find eight ovisacs with one female, and a greater numbei- has never

been observed.

LARVA. A free spei-imen (fig. Ig) is 15 mm. in length. Its cephahjtiiorax is

nearly double as long as broad. Having only one such specimen in hand, I prepared some

larvae out of their egg-membranes and examined them more closely; one of them is seen in

fig. 11. We notice that its cephalothorax is still somewhat shorter and broader than that

of the freely swimming larva, and the animal is only -14 mm. in length. The olfactory seta

of the antennul* turned backward reaches beyond the posterior extiemity of the cephalothorax.

Distance between the maxilhi? and the maxillipeds about as long as the basal joint of the

latter. Second abdominal segment as long as the first. The longest seta of the caudal

stylets considerably longer than half the length of the cephalothorax, about half the length

of the body in the free specimen.

POST-LARVAL DEVELOPMENT. Described in detail above, (m p. 55.

HABITAT. In the branchial cavity oi Dia>:ti/lis hicifera (Kr.) from Denmark. The

parasite I have found in sixty-six specimens, the special locality of fifty-seven of these are

unknown to me ; five specimens were taken at Hellebsek (four by Dr. Joh. Petersen, one by

the author), and foui' in the following four stations of the expeditions of »Hauch«: Stat. 25

(110 fathoms), Stat. 3G8 (13 fath.), Stat. 370 (15 fath.) and Stat. 383 (14 fath.)i). Either

the right or the left side is infested ; in no specimen have I found both sides infested. Only

one female and generally also one male, rather seldom two males, are found in the same

branchial cavity. Wliere the parasite has laid several ovisacs, the carapace of the host is very

considerably swollen, and frequently this swelling rises somewhat above the median dorsal line.

') Details about the exact localities of these stations, the description of the bottom etc. is found in:

,C. G. Joh. Petersen: Det videnskabelige Udbytte af Kanonbaaden ,Hauch's Togter i dc danske Have indenfor

Skagen i Aarene 1883—86', p. 1—33, 1893. In my descriptions of several of tbe following species, other

stations from these cruises will be quoted and may be looked for in the afore-mentioned work.
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An adult parasite, especially when it lias laid several ovisacs, is easily seen through the carapace,

but if we want to find out if a specimen without swelling is infested with larvae, pupae or

recently hatched specimens, we must examine it carefully under a good dissecting mici-oscope.

I will try to give special statistics of my material, but unfortunately, at the beginning

of my investigation some years ago, I omitted to put down sufficient notes about a few of

my specimens, so I cannot give as perfect statements as 1 should like. Of 433 specimens

of Diasf. lucifera, 66 were infested, 367 were not. Of the latter, 182 were females with

eggs or young ones in the marsupium, 74 females with empty marsupium, 28 adult

males, 7 young males (before the last moulting) and 7(5 young females (some of them

may have been males without rudiments of abdominal appendages). Of the 66 infested

specimens 13 were females with young ones in the marsupium, (there was not one

with eggs), 31 females with well-developed though empty marsupium, no adult males, 3

young males and 15 young females; concerning 4 specimens sufficient notes are wanting,

at all events none of them Avas an adult male. Of the 62 specimens, 33 contained

an adult female ivifh one or more ovisacs, and also, of course, a male, and of these 33

hosts, 4 were females with young ones in the marsupium, 13 were females with empty

marsupium, 13 young females and 3 young males. In 29 of the 62 specimens was found

either a moderately large female unfhonf eggs, or one (or two) males, or in many cases

recently hatched specimens or pupae, and in at least one case, only one recently entered

larva. Of these 29 hosts, 9 were females with young ones in the marsupium, 18 were

females with well-developed, empty marsupium, and 2 young females (without marsupium).

No help is needed to draw various conclusions from these figures; I will only observe that

the number of males collected is too small to allow us to conclude that they are never

infested (s. the following species).

REMARKS. The three infested specimens first observed were discovered by the

Inspector, Dr. F. Meinert, whom I had asked to look out for eventual parasites in determining

the Cumacea from the cruises of the »Hauch«. With respect to the figures it may be

observed that in fig. 1 a I haven given a drawing (in the same enlargement as fig. 1 b and 1 c

etc.) of a rather young female, whose limbs are remarkably long, as in the male (fig. Id),

and which has already four spermatophores attached to its genital area, though it is far

from being old enough to begin laying eggs. Fig. 3a (pi. I) exhibits two spermatophores (s)

fixed at the entrances to the receptacula seminis (r), which are seen through the skin and

are indicated by dotted lines.

2. Homoeoscelis mediterranea n. sp.

(PI. XIII, li- lu— Ih).

FEMALE. The specimen represented (fig. la) is 28 mm. in length, -23 mm. in

bieadth; llie laigcst specimen taken out measures 31 nnn. in length, '32 mm. in breadth.
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The frontal nmrgin uniiiterrupterl, with scarcely any liairs. The basal joint of the maxillipeds

moderately stout (fig. Id), scarcely longer than half the breadth of the head. The genital

area (fig. 1 e) not nearly twice as long as broad ; the whole area between the genital apertures

and the caudal stylets, a narrow part behind the latter, and an area outside the soft mem-

brane which borders the genital apertures, are covered with rather short hairs. The

remainder as in the preceding species.

MALE. The well-developed specimen illustrated (fig. If and fig. 1 g) is -17 mm. long

and 09 mm. broad, thus a little more than half the length of the largest female. The body

more clumsy than in the preceding species, not twice as long as broad. Frontal margin

and maxillipeds as in the female. Trunk-legs and caudal stylets shorter, not nearly half

as long as the breadth of the body, and with very few or no hairs.

OVISACS. Eather large (fig. Ic), shortly ovate or sub-globular. There may be

five to twelve, but generally we find six to ten comparatively extremely large eggs in each

ovisac, and as many as eight ovisacs have been found with one female.

LARVA. In one ovisac were found larvae nearly on the point of swimming out;

one of these is figured (fig. Ih); its body is •15 mm. in length, and the cephalothorax is

very elongated. The olfactory seta of the anteunula reaches the posterior extremity of the

cephalothorax. Distance between the maxillae and the maxillipeds considerably shorter than the

basal joint of the latter. Second abdominal segment scarcely the length of the first. The

long setie of the caudal stylets considerably shorter than in the preceding species, not half

the length of the cephalothorax and frequently much shorter.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. In the branchial cavity of Iphinoii frispinosa (Goods.), at Messina.

In May and in the beginning of June 1893 I caught filly-eight specimens in all ages of

this species in the harbour of Messina, in a depth of ten to twenty fathoms, and seven out of

these were infested with the parasite. It was only found in specimens which were either

much more than half-grown or full-grown, so that no parasite appeared on a single one of

the numerous specimens wliich were only half-grown or still younger. A female with the

marsupium containing SpJueronella marginata (s. later on), had on its right hand side a

considerable swelling, in which were two adult females, two males and six ovisacs. In a

female with less than half-developed marsupium, the left branclual cavity contained a male;

the right hand side of the carapace, especially its posterior part, bulged very much, and

under the liindmost part of it were found an adult female, in front of it a male and eight

ovisacs, the foremost of which was evidently newly laid, whereas another, which was lying

close up to the female, contained fiillgrown young ones; tliis ai'rangement showed clearly

that the female had changed place. An adult male contained in its left branchial cavity

one half-grown female. Another adult male contained, also in its left hand side, one adult

female, one young female, one male and two ovisacs. The three remaining hosts, viz. a

male before its last moult and two not quite adult females, have not been dissected, but it

13
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could be observed through the carapace that in one of the specimens (a female), the parasitic

(no doubt adult) female had not begun laying eggs, whereas the two other specimens lodged

not a few ovisacs beneath their carapace.

REMARKS. In this small species the female is smaller and the eggs comparatively

larger than in any other form of this family hitherto found. It is closely allied to Homoe-

oscelis minufa, though the male in particular is easily distinguished from this species by

its shorter legs. It may be observed that an examination of numerous specimens of Ipliinoi'

trispinosa from Denmark gave a negative result.

III. Sphaeronella saiensky (ises).

FEMALE. Head small, generally, though not always, defined from the trunk,

which is ovate or globular, sometimes even a little broader than long. Maxillipeds large

or rather large and at least always longer than the maxillae. Trunk-legs sometimes wanting;

if found, they always consist of one minute cylindrical joint with a couple of terminal setae,

or they are reduced to smaU eminences. Genital area is found and always well developed,

so that the genital apertures — which are rather or very close together — and the entrances

to the two receptacula seminis, which are situated close in front of them, are surrounded

or at least bordered posteriorly ami at the sides by common rather solid chitine. Caudal

stylets are sometimes wanting; if found, they are shaped somewhat like the trunk-legs and

terminate in one, two or three setae. — Spermatophores frequently observed.

MALE. This sex is known in a little more than two tliirds (twenty-tive) of the

species. The body, seen fi-om below, is ovate or sub-globular (seen laterally, the back is

much vaulted, the ventral side rather flat, sometimes even concave in the middle). The

head always furnished with frontal and lateral borders. The trunk is covered with hairs

on the larger part of the ventral surface, as a rule, also on its sides and on the whole or

part of the back. Trunk-legs and caudal stylets sometimes wanting, but generally found,

and in this case differing much from each other. The ti'unk-legs always deviating very

much from those of the females.

OVISACS. Always deposed freely.

LARVA. Observed in scarcely half of the species. Antennae at most a little

longer than the antennulae, sometimes very short. Maxillipeds situated close behind the

maxillae. Peduncle of the natatory legs of medium breadth or narrow. Posterior abdominal

segment together with the caudal stylets nearly always smaller than the penultimate segment.

Long seta of the caudal stylets longer than half the length of the cephalothorax.

POST-LARVAL DEVELOPMENT. Known or partly known in several species

(s. above).
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HABITAT. The marsupium of Amphipoda, Cumaeea and Isopoda. Younger females

and animals in various stages of development of some species are also found on the ventral

surface of the thorax in Amphipoda. Found in Denmark, Norway, Greenland, in the Kara

Sea, the Mediterranean, otf Cuba, and finally on the East-coast of Asia between about lat.

22" and 51 «N.

REMARKS. This genus is very large. Subsequently thirty-four species will be

described, besides S. Leuckartii Sal., which I have not seen (and S. iliadema G. and B.

which has not been described). The above given diagnosis of the genus is rather meagre,

and it is easy to see that some of the characteristics are qualified by an » either . , . or«.

The obvious reason is that many of the species in several respects vary considerably among

themselves. Above, on p. 82—83 I have already given a general view of the most important

of these differences, stating my reasons for not feeling justified — in spite of these differences —
to divide the genus into several genera.

It is impossible, for two reasons, to give complete analytical keys of the two sexes

in all species, firstly, because the male is unknown in nine species, secondl}^ because the

differences between the females and between the males in one small division are too vague

to be represented with sufficient preciseness in such a conspectus. However, in order to

procure a kind of general view, I will divide all species into three groups according to the

orders of their hosts , subsequently giving as good a conspectus as possible of each of the

two sexes in the species of each group. In this place I will only give the analytical keys

of the first division; the other keys will be found immediately preceding the divisions to

wliich they belong.

a. Parasites on Amphipoda.

It may be observed that the males of tliis group always have well developed trunk-

legs and caudal stylets. In the larvae the front is never furnished with processes or lists

in the sub-median part (there are one or two rather small lists near the basis of each

anteunula), the basal joint of the maxilla is smooth, without combs, and the terminal joint

not serrated.

1. Conspectus of the Females.

The figures preceding the names of the species indicate their number in the subse(iuent

representation. In this conspectus all species are included except S. abyssi n. sp., of which

my knowledge is too fragmentary (s. the description below).

1. Head with distinct frontal border and distinct prominent lateral borders. Genital area

broader than long 2

13*
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1'. Head without distinct frontal border; lateral borders wanting. Genital area longer

than broad 26. S. microcephala G. and B.

2. Antennge quite rudimentary. A tuft of hair near the base of each maxillula.

Group: S. Leuckartii Sal.

including the following species: . . . 1. S. elegantulan. st^., 3. S. Ati/Ji n. sp., 3.S.damca

n. sp. , 4. S. vestifa n. sp. , 5. S. Leptocheiri n. sp. , 6. S. messinensis

n. sp., 7. S. chinensis n. sp., 8. S. antillensis n. sp.

2'. Antenni^ pretty well developed. No hair-tufts near the base of the niaxillulae ... 3

3. Frontal margin without expansion in the middle 4

3'. Frontal margin with a flatly cup-shaped expansion in the middle . . 25. S. frontalis n. sp.

4. Trunk covered with short hairs, 2- or 3-branched at their basis 5

4'. Trunk naked or with rather few, simple hairs 6

5. Caudal stylets situated between the genital apertures. The trunk thickly covered

with haii-s 9. S. Calliopii n. sp.

5'. Caudal stylets situated behind the genital apertiu-es. Hair-covering less thick.

10. S. irregularis n. sp.

6. Trunk fastened to the host by a very short ventral thread . . . 11. S. paradoxa n. sp.

6'. Trunk never attached to the host 7

7. Trunk-legs — if found — cylindrical, with two setae 8

7'. Ti'unk-legs distinct, rounded eminences without setae . . . . 24. S. Acantho^onis n. sp.

8. Maxillipeds good-sized; their basal joint much longer than that of the maxillae ... 9

8'. Maxillipeds rather small; their basal joint not much longer than that of the maxillae.

23. S. Bulichice n. sp.

9. Trunk-legs, if found, with short setae 10

9'. One of the terminal setae of the trunk-legs remarkably long, about thi-ee times as long

as the leg 21. S. longipes n. sp.

10. Genital area naked or with rather few and — as a rule — scattered hairs .... 11

10
'. Genital area provided on each side with a ciu'ved line of long hairs.

15. S. HolhoUi u. sp.

11. Genital area forming a solid plate 12

11
'. Genital area for the most part thin-skinned, the more solid chitine forming a greater

part of a ring 13

12. Numerous hairs between the base of the niaxill* and the maxillipeds. Genital area

with a number of scattered hairs 16. S. intermedia n. sp.

12'. No hairs between the base of the maxillae and the maxillipeds. Genital area naked.

17. S. capensis n. sp.

13. No transverse list between head and trunk behind the base of the maxillipeds.

18. S. Argissce n. sp.
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13 '. At least one transverse list hetweeu head and trunk behind the base of the maxillipeds . . 14

14. Head with naked lateral margins (margins of the lateral boj-ders) 15

14'. Head with hairy lateral margins 16

15. Antemiulae rather short and clumsy. Sub-median skeleton without a process at the

basal inner angle of the maxillipeds 11. S. Metopm n. sp.

15'. Antennulse moderately long and slender. Sub-median skeleton with a small process at

the basal inner angle of each maxilliped 18. S. Gitanopsidis n. sp.

IG. Exceedingly short hairs on the lateral margins of the head. Basal joint of the maxil-

lipeds moderately short and stout 17

16'. Moderately long hairs on the lateral margins of the head. Basal joint of the maxillipeds

long and slender 22. 8. AmphUochi n. sp.

17. Caudal stylets behind or on the posterior margin of the ring of the genital area.

1.9. S. G'iardii n. sp.

17'. Caudal stylets at some distance in front of the posterior margin of the ring of the

genital area 20. S. Bonnieri n. sp.

2. Conspectus of the Males known.

1. Dorsal surface of the trunk with (at least) a transverse line or belt of hairs, or covered

with hairs all over 2

1
'. Dorsal surface of the trunk quite naked 2G. S. microcepJiala

2. Frontal border with two very deep and broad incisions dividing it into tliree plates,

the median one of which is large, long and broad and nearly stinare, the lateral ones

much shorter Group of S. LeucJcarfii

2 '. Frontal border not deeply incised, the margin crenate or entire 3

3. Frontal margin ci'enate, forming six lobes of which the most external ones are loAV.

9. S. CaWiopii

3'. Frontal margin entire -4

4. Trunk covered with single hairs or with (at most) 3-branched setaceous hairs (3 hairs

proceeding fi'om each tiny knot) 5

4'. Trunk covered with tiny oblong transverse knots, from each of which proceed about

ten very fine hairs, radiating backward and side^\'ays 25. S. frontalis

5. Each caudal stylet with a very conspicuous seta, wliich is from about thrice to many

times the length of the stylet 6

5'. Each caudal stylet with two or three moderately short setise, none of wluch is very

conspicuous, and not thrice the length of the stylet 12

6. First pair of legs 1-branched, the branch ending in a long seta 7

6'. First pair of legs 2-branched, the outer branch ending in a long and a shorter seta,

the inner branch in a conspicuous, shorter or longer terminal seta 9
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7. Siib-uiediaii skeleton with two pairs of processes (second and third pairs) between the

bases of the maxillipeds. Terminal setae of the caudal stjdets somewhat longer than

the basal joint of the maxillipeds 11. S. paradoxa

T. Sub-median skeleton with only one paii- of processes (second pah') between the bases

of the maxillipeds. Terminal setae of the caudal stylets scarcely the length of the

basal joint of the maxillipeds 8

8. Basal joint of the maxillae without any prominent plate 16. S. intermedia

8'. Basal joint of the maxillae with a prominent plate with spiniform marginal processes

round the distal, inward and backward turning angle 17. S. capensis

9. Terminal seta of the caudal stylets somewhat longer than the terminal seta of the

outer branch of the first pair of legs 12. S. ahyssi

9'. Terminal seta of the caudal stylets a little or much shoiter than the terminal seta of

the outer branch of the tu'st pair of legs 10

10. Terminal seta of the caudal stylets at least foiu- to six or eight times longer than the

stylets, and much longer than the secondary seta of the outer branch of the first pair

of legs 11

10'. Terminal seta of the caudal stylets only about three times the length of the stylets

and not longer than the secondary seta of the outer branch of the fii'st pair of legs.

13. S. Argissce

11. Terminal seta of the inner branch of the first pair of legs equal in length to, or longer

than the distance between the base of the same leg and the end of its outer branch.

14. S. 3Ietop(e

11'. Terminal seta of the inner branch of the fii'st pair of legs somewhat shorter than the

distance between the bases of the same legs and the apex of their outer branch.

15. S. HolbolU

12. First pail' of legs with a long seta at the apex of the single branch, none on the

outer process 18. S. Gitanopsidis

12'. First pah' of legs with two branches, the terminal setae of wliich are shorter than the

leg; a seta on the outer process 13

13. Trunk not much larger than the head, nith setaceous hairs, proceeding two or (generally)

tlu'ee together fi'om tiny knots 19. S. Giardii

13'. Trunk more than double the size of the head, with moderately thin, normal hairs.

20. S. Bonnieri.

About species 1—8: Group of ^plimronella Leuckavtii.

In seven species belonging to the genera Paratylus G. O. Sars, Cheirocrafus Nonn.,

Leptocheirus Zadd., Gmnmaropsis Lilljbg., Microprotopiis Norm, and Corophimn Latr., taken

in Denmark, Sicily, Cuba and Hong-Kong, I have found parasites which bear a close resem-
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blance to one another and to SpJurr. Leuclcaiiii Sal. from Naples. The Danish forms which

are taken on animals of the two first and the two last-mentioned genera, deviate quite

as much from each other as from the exotic forms, and quite as much as the latter deviate

from each other. In studying a not very large material of specimens taken on two of

the genera {Cheirocratus and Corophium) it appeared, on the one hand that the hair-

covering of the females sometimes, but not always, varied very much according to age

(Salensky already found that the recently hatched females of S. LeucJcartii were more hairy

than the adults), on the other hand that adult, egg-laying females taken on the same species

{Cheirocratus SundevaUi) also varied much with respect to the quality of their hair-covering

on the anterior part of their trunk and on the genital area, and to the appearance of tufts

of hairs on various parts of the ventral side of the head; however, these last-mentioned

differences seem to be accounted for by the fact that one of the adult specimens had retained

part of the hair-covering it had had when young. Between adult females taken in the same

species there was some diiference in the distance between the caudal stylets and the genital

area, still the diff'erences in this area and in the situation of the caudal stylets were much

smaller in animals taken in the same species than in several of the forms taken in hosts of

diiferent species. The size of the egg-laying females was very different, varying according

to the size of the infested species, so that a specimen from Cheirocratus was thrice the

length of one from Gammaropsis. There was considerably less difference of structure between

the males of various species than between the females, and much less difference of size.

Some of the differences found between the males were decidedly of an individual or acci-

dental nature. These data placed me in the dilemma of either considering all the animals

I had found as belonging to one species, though a very variable one, infesting animals of

widely differing families of Amphipoda, and being spread over an immense geographical area,

or to admit the eight species established here. Future naturalists who will have a much

larger material at their disposal to thiow light on the varieties of individuals takeu in the

same species, and at the same time will have many parasites fi-om hosts of different genera,

must pronounce the final verdict on this matter. (Perhaps some day it will be possible to

solve the question, whether parasites from one genus often can infest animals belonging to other

genera, by cultivating in an aquarium noninfested specimens of the genera that are to be

examined, together with infested and non-infested animals of another genus; then perhaps it

will be seen, whether the larvae, which no doubt swim about only a short wliile, exclusively

seek specimens of the same species as the host of the mother, or whether they also infest

and develop themselves on the other genera). Not having found any parasite on MicroiJeu-

topus gryllotalpa Costa, I nuist consider Sphcrr. LeucJcartii Sal. as a ninth (to me unknown)

species. Unfortunately Salensky's description and figures are far from being sufficiently exact

in the details with wliich we are here concerned. If my species were to be united into one, no

doubt it would have to be under the name of <S'. Leiickartii, but I will conclude with the remark

that I consider it lather improbable that such an arrangement would prove to be well-founded.
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I think the best plan is to begin by giving an account of the features wMch are

common to all species, subsequently describing each species sepai'ately. A tuft of hairs

outside the base of the maxillulse. in both sexes, and the shape of the frontal border in the

male, are probably the most characteristic features wliich distinguish them from all other

species of the genus Sphceronella.

FEMALE. Body ovate or sub-globular, with well-detined head. Anteuuulae of

about medium length, 3-jointed, the last joint provided with rather short setae. Frontal

mar'gin naked. Antennae rudimentary (pi. Ill, tig. 2 c, c), but generally visible. The mouth

of middle size. Setae of the mouth-border of medium length. Maxillulae provided with an

additional branch; outside and somewhat behind their base a peculiar, pretty large tuft of

hairs turning outward. Maxillse of medium size. Maxillipeds normal, with hairy spots on

their basal joint. The sub-median skeleton between the rostrum and the base of the maxilli-

peds forms rather broad longitudinal plates, but there is no transverse list on the ventral

side at the posterior limit of the head. The lateral margin of the head provided with a

row or a stripe of moderately long hairs. Trunk-legs and caudal stylets always distinct

(e. g. pi. II, fig. 6 a). Genital area much nariower than the head, broader than long, plate-

like or only with a solid ring which has no opening in front. The curved genital apertures

turn their front extremity forward, their hind extremity sideways, and their distance from

each other is shorter than the length of each. Caudal stylets either on the posterior margin

of the genital area (pi. II, fig. 5 b) or, as a rule, behind or far behind it (pi. II, fig. 3 b).

MALE. This sex is known of six of the species. The body is fi'oni one tliird to

one half longer than broad. The head about the size of the trunk. The frontal border

produced so as to form in advance of each antennula a pretty large, rounded, distally ciliated

lobe, which is separated by a deep and broad incision from the odd, long, broad and almost

square median plate, the sides of which are often somewhat diverging, sometimes parallel;

its slightly curved anterior margin, as well as the distal part of the lateral margin, are

furnished with fine and short hairs. Antennulae, antennae, rostrum, maxillulae, the hair-tuft

at their basis, maxillae and maxillipeds, chiefly as in the female. The sub-median skeleton

with first and second pairs of processes well developed ; first pair rather pi-ominent, triangular,

pointed, situated close in front of or overlapping the base of the maxillipeds; second pair

situated at the inner angles of the maxillipeds, elongated, extending over the basal part of

the trunk, and more or less diverging. Lateral margin of the head ciliated; from its posterior

extremity a narrow belt of long hairs extends upward over the side and in an oblique

direction across the back. The ventral surtiice, the sides and the hindmost part of the trunk

are covered with moderately long, posteriorly towards the back with very long hairs, leaving

a large naked area behind the above-mentioned transverse belt. The legs of moderate and

sub-equal length; the first pair consist of a peduncle, one branch, and a short conical

process on the outer side at the apex of the peduncle; the proximal part of the peduncle is

stout and rather broad ; the branch which must be homologous with the outer one in the following
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species, is siiorter than the peduiifle and terminates in two setae, one short, the other longer

or somewhat siiorter than the peduncle plus the branch, and finely plumose ; the outer process

terminates in a short seta. The branch — at least in most cases — is not distinctly set

off from the peduncle by an articulation; if nevertheless this seems to be the case sometimes,

it may be owing to an optical delusion. The second pair of legs consist of a rather short

and slender peduncle and two bi-anches, the outer of which is short, conical and terminates

in a short seta, the inner one agrees with the branch on the first pair of legs and terminates

in similar setie^) (the outer branch is never set off' by an articulation). The caudal stylets

are comparatively long, with a seta which is shorter than the stylet and proceeds from its

inner angle. — The animals are sometimes hinged by a frontal thread (pi. II, fig. 4 b), the

very complex structure of Avhich is described above on p. 42-43.

OVISACS. They are ovate, in the large species of comparatively medium size, in the

small ones very large compared with the females, and in the small species the female probably

lays only four to five, in tlie largest species as many as ten (jvisacs (possibly even more).

LARVA. Known in only two species: *S'. degantulu and *S'. anliUensis (pi. Ill,

fig. 2 e) ; the latter is the one described here. Cephalothorax seen from below, a somewhat

elongate oval. On the front, inside the base of each antennula, two lists, nmning so as to

form a somewhat acute angle, but they do not (luite meet. Antennuhe 3-jointed, the olfactory

seta reaching a little beyond the middle of the cephalothorax and measuring less than three

times the length of the antennula. Antenuaj somewhat longer than the antennulae and

specially characteristic by consisting of four joints of sub equal length and a terminal seta

which is longer than the two last joints together, or about as long as the three last joints.

Of maxillula? only two naked branches have been found. Maxillas rather robust. Maxilli-

peds of scarcely medium length, second and third joints of about sub-equal length. Peduncle

of the natatory legs moderately slender. Abdomen proportionally short and broad; the long,

stout seta at the posterior angle of the first segment reaches far beyond the extremity of

the caudal stylets; third segment very short, and the not defined caudal stylets also short,

their terminal seta more than three quarters the length of the cephalothorax.

POST-LARVAL DEVELOPMENT. Very peculiar; we refer to the description

given above on p. 58— (50.

HABITAT. All my eight species were found exclusively in fully developed marsupia

wMch contained no eggs or young ones of the host. Salensky states that his S. Leuckartii

were found both in females and in males, but the latter, no doubt, were young females

(comp. above, p. 66—67).

') For a long time 1 considered the branch on the llrsl pair of legs to he not the outer Ijiit tlie inner

one, and the conical process to be tlie outer branch of the leg, but a comparison with some of the other

species (e. g. S. Metopce and S. Giardii) will prove the interpretation adopted to be correct. Perhaps the

interpretation of the branches of the .second pair of legs will not prove to be correct, but for the present it

is impossible to decide this cjuestion with any certainty.

14
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I. Sphaeronella elegantula u. sp.

(PI. II, lig. '2 a—2 g.)

FEMALE. An adult specimen (fig. 2a) was 1-31 mm. long and 1-16 mm. broad;

the head is a little more than middle-sized, the trunk globular. One of the specimens

dissected differed considerablj^ in hair-covering from the two others and may be described

fii'st. Tufts or rows of hairs were found on the proximal part of the inner side of the basal

joint of the niaxilhe and on the skeleton in front of and outside the articulation of the maxillae,

in fi'ont of the anterior inner angle of the maxillipeds, above their posterior inner angle and

behind their ai'ticulation. The greater part of the trunk was naked; a moderately broad,

transverse belt beliind the head was rather closely covei'ed with most peculiar hairs, which

are also found on the genital area. This area (fig. 2 e) is considerably broader than long,

and the solid chitine forms a rather broad ring and a median list which is broad posteriorly;

the distance between the genital apertures is of medium length ; the caudal stylets are situated

far from each other and at a considerable (though not equally considerable) distance fi-om

the posterior margin of the area. The region between the caudal stylets, the interval between

these stylets and the genital area, the posterior part of the genital area, the part in fi'ont

of it and just inside its outline are more or less densely covered with most peculiar, very

broad, somewhat flattened, long hairs, which, however, are so strangely transparent and

membranous, that their outlines are difficult to follow, whereas, on the contrary, their bases

form conspicuous ovals, one half of which is more distinct than the other (in fig. 2 e all these

ovals are drawn, but only very few of the hairs themselves). — In another specimen the

ventral side of the head had hairs only in front of the basis of the maxillae and at the

anterior and posterior inner angles of the articulation of the maxillipeds. Behind the head

the trunk had a belt provided with short and fine, basally somewhat dilated hairs. The

genital area had nearly the same shape as that of the preceding specimen, but its posterior

margin was slightly more concave; the caudal stylets were situated a little nearer (but not

eciually near to) the area, and the part between and behind the genital apertui'es, as well

as the skin stretching from the genital area to a good distance beldnd the caudal stylets was

less densely furnished with hairs of the same shape as those on the front part of the trunk,

while the membranous hairs were entirely wanting. — A third specimen agreed essentially

with the last-mentioned one.

MALE. The largest specimen is -31 mm. in length, the smallest, wliicli is not full-

grown, measures 23 mm. It is of medium size compared with the female (fig. 2 b :

fig. 2 a). The body comparatively slender (fig. 2f). The lateral margins of the median

frontal plate diverge distally, the anterior angles are sharp. The processes between the base

of the maxillipeds are long or very long; the trunk-legs proportionally long; the terminal

seta of the branch on the first pair and of the inner branch in the second pair longer

than the leg.
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OVISACS. Of medium size (fig. 2 c), only slightly differing- in size.

LARVA. Only one specimen was found, it was hinged. Its cephalothorax is very

broad and thick ; the condition of the contents seems to indicate that the larva was developing

into a male (comp. above, p. 60). Except in tliis clumsiness of shape, it agrees entirely

with the larva of S. antillensis (pi. Ill, fig. 2 e).

HABITAT. The marsupium of Clieirocyatns Sinulcfalli (Rathke) from Denmark;

till now found only in four specimens. In one specimen were found : one adult female, two

males and six ovisacs; in the second: one adult female and fom- pup*; in the third: one

adult female, one male and ten ovisacs; finally, in the fourth: one adult female, three males

(one of them lunged to the base of the liindmost gill), six ovisacs and one larva liinged on

the base, of the penultimate gill.

REMARKS. The above-described diffei-ence in the hair-covering of the adult females

appears remarkable to me. The female is larger, the male longer and more slender than in

any of the following species.

2. Sphaeronella Atyli n. sp.

(PI. II, fig. .3 a—3 b.)

FEMALE. The largest specimen was -99 mm. in length, a specimen with seven

ovisacs oiily -66 mm. Shape like the preceding species. Two specimens have been dissected,

and the skeleton of their heads (fig. 3 a) was found to want all the hair-tufts described

in the afore-mentioned species, so as to leave only the tuft of hairs at the base of the

maxillulse, wliich is a distinguishing mark of the group. The trunk naked except a belt

behind the head, wliich is covered with numerous, but exceedingly fine and short hairs.

The genital area (fig. 3 b) considerably broader than long, the solid cliitine forms a ring,

the larger part of which is rather broad, as well as a median list; anterior and posterior

margins considerably concave; moderately long distance between the genital apertures; the

caudal stylets are situated far from each other and at a long or very long distance from the

area; genital area and its surroundings naked, exceiit the usual, narrow arch outside each

genital aperture.

MALE. Length 22 mm. More like the male of S. chinensis (pi. Ill, fig. la)

than like that of the preceding species. The body is clumsier than in this species, the

median frontal plate is shorter, with converging margins and roimded anterior angles. The

trunk-legs more slender than in S. eleganhda; the terminal seta on the branch of the

anterior legs shorter than the leg, that on the inner branch of the posterior pair slightly

longer than the leg.

OVISACS. Comparatively larger than in the preceding species, differing little from

one another in size.

14"
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LARVA and POST-LARVAL DEVELOPMENT. ITnkno^vn.

HABITAT. The marsupiuni of Pamfi/hts Sivanimenlamii (M.Edw.) from Deiiiiiark.

Found only in five specimens. Two of these contained only one adult female each, the third

had an adult female and a male, the foiu'th one male and seven ovisacs. The fifth spe-

cimen contained no female, but thirteen ovisacs, but whether all these belong to one single female

which has fallen out, cannot be decided; some of the sacs contain almost fully developed larvae.

3. Sphseronella danica n. sp.

(PI. II, fig. 4a-4e; pi XIII. %. 2 a.)

FEMALE. The largest specimen was -88 mm. in length, -7(3 mm. in breadth.

Shape of the body much the same as in S. chinensis. It will be to the purpose to begin

with a description of this specimen. The most proximal part of the basal joint of the maxillae

is hairy on its inner side; there is moreover an area densely covered with hairs in front of,

and a similar one beliind the base of the maxillipeds. A part of the trunk behind the head

is furnished with a number of fine, simple hairs, the remainder of it is naked. The genital

area (fig. 4 a) is somewhat broader than long, the greater part rather solidly cliitinised ; the

genital apertures at moderately long distance fi-om each other; the caudal stylets far from

each other, but not very far from the posterior margin of the area; between and liehind the

genital apertures the area is furnished with normal, fine hairs, and so is the skin extending

from the area to somewhat beliind the caudal stylets. — A much smaller specimen, only

45 mm. long, has a comparatively large head, and its trunk is a little longer than broad.

Distribution of hairs on the head as in the large specimen; the trunk seems to be quite

naked, and the genital area, wliich was not cut off, is well developed and — as far as can

be judged — seems to agree with that of the large specimen (a spermatophore was also

attached to it). — In a somewhat smaller specimen, -41 mm. long, wliich was dissected,

the haus behind the base of the maxillipeds were wanting, the trunk was hairy anteriorly

as in the largest specimen , but the genital area was not developed (pi. XUI, fig. 2 a) , the

more solidly chitinised part being represented only by a rather small area surrounding the

entrances to the receptacula seminis (one of these is indicated by a dotted line). The genital

apertui'es themselves are as in the adult animal, but the caudal stylets are situated close

behind them, and the surface between and beliind these apertures extending beyond the stylets,

is furnished with normal hairs. — Another specimen wliich is even a little smaller, measui-ing

•407 mm. in length, deviates in many respects from the preceding animals. The body is a

nearly elongate oval; the head which takes up a good deal more than one tlurd of the

whole length, and wliich is very large, has, in addition to the haii-s found in the large

specimen in front of and behind the base of the maxillipeds, conspicuous tufts or stripes of

hairs on the inner side of the base of the maxillae and on the skeleton in fi-ont of and
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outside the articulation of these appendages. The tiunk is closely covei-ed all over with

the peculiar membranous hairs wliich are mentioned above as having been found on the anterior

part of the trunk and on the genital area of the one specimen of S. elegantula. — Two still

smaller specimens — the smaller one only 34 nmi. long and -19 mm. broad, — are very like the

last-mentioned specimen, which shows that these tlu-ee very young animals differ very much

from the older ones in the hair-covering of the head and — particularly — in that of the

trunk. As a matter of course, the genital area is not developed in these small specimens,

but the animal mentioned as measuring '41 mm. shows that, at least sometimes, this area

does not develop its final shape till some time after the animal has lost the hair-covering

that was characteristic of it when young. For want of ampler material I cannot decide

whether tliis course of development is the rule in this species.

MALE. A large specimen is 24 mm. in length. It is somewhat more clumsy than

the male of *S'. elegantula, but on the whole closely resembles this species, as e. g. in the

shape of the median frontal plate, which, however, is a little shorter, and in the legs, the

long terminal setse of which are longer than each leg; but the anterior pair of trunk-legs

seem to be smaller, compared with the basal joint of the maxillipeds, than in the afore-

mentioned species; the caudal stylets are hardly so long. — The smallest male found is

only 15 mm. long, but it seems to be just hatched, for the frontal plate is bent downward,

the rostrum backward and the antennulse turn backward (comp. p. (iU).

OVISACS. Are pretty large, but occasionally show great difference of size, being

shortly oval or sub-globular.

LARVA. A single hinged specimen was found, but is lost.

POST-LARVAL DEVELOPMENT. Nine pupa? have been found, all closely

covered with hairs (fig. 4 c—4 e); the smallest 115 mm., the largest •25 mm. in length. As

for more particulars, I refer to the detailed account on p. 59—GO.

HABITAT. The marsupium of Corophimn crassicorne Bruz. from Deimiark. In

one specimen were found one pupa and the smallest above-mentioned female; in anothei- the

smallest female but one and one male; in a third specimen a young female and a lunged

larva; in a fourth the largest female but one, one male and four ovisacs of very different

size; in a fifth specimen a small female; in a sixth animal the largest female, one pupa and

two males, both fixed by a frontal thread, one of them being an adult, while the other was

the above-mentioned, recently hatched individual. In a seventh specimen four ovisacs were

found, no female, but the anterior halves of two males, which had evidently been destroyed

before the host was caught. Finally, in an eighth specimen, two ovisacs and seven pupae,

two of which were situated each on one side of the marsupial plate of the sixth (right) leg,

one on the gill of the penultimate (left) leg, one on the inner side of the basal joint of the

posterior left leg.
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4. Sphaeronella vestita u. sp.

(PL II, fig. a a 5 b.)

FEMALE. The largest specimen (fig. 5a) is -49 mm. long and -So;") mm. broad;

the body is ovate, and the proportionally very large head occupies about one third of the total

length; another specimen of the same shape is only -44 mm. long. Tufts or stripes of hair

are found on the inner side of the basal joint of the maxilUe, on the skeleton outside their

articulation, in fi'ont of and behind the basal part of the maxillipeds, as well as above the

middle of their articulation. The trunk is densely covered all over with peculiar, very

broad, apparently shorter than broad, obliquely proceeding »scales«, which are transformed

hairs. The genital area of the large specimen (fig. 5 b) is cut oft'; it was shortly oval and

somewhat broader than long, yet somewhat longer compared -with the breadth than the pre-

ceding species; its solid cliitine forms a ring which is rather broad in Iront, posteriorly it

seems to be open; the distance between the genital apertures is moderately great; the caudal

stjiets are situated on the posterior margin of the area, and the distance between them is

rather considerably smaller than in the preceding species; the region between and beliind

the genital apertures and the part surroimding the caudal stylets are closely covered with the

above-described » scales*, M'hile the remainder of the skin inside the ring has much fewer

» scales*, and the ring itself is almost naked. The genital area of the smaller specimen

seems to agree essentially with that of the larger one.

MALE. Length: -234 mm. Eesembles the male of the preceding species, but the

median frontal plate seems to be a little longer and the second pair of legs a little shorter.

OVISACS. They are somewhat to not very much smaller than the females.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupiuni of Microprotoxms maculatus Norm, from Denmark;

found only in two specimens. In one animal were found: one female (the largest), one

male and foiu' ovisacs, which are oblong, glued together and contain larva? which are more

or less, but not fully developed. In the other specimen weie found: one female, one male

and five ovisacs, each of wliich was somewhat smaller than the female.

REMARKS. In the shape of the body, the hairs-tufts on the head and the

peculiar close covering of »scales« on the trunk, the two females found agree essentially

with the scarcely half-grown or veiy small females of ;S. danica; they are, however, some-

what larger than these; each of them had a spermatophore attached to it and a developed

genital area, from which we may conclude that they are both adult and have laid the ovisacs

which were found together with them. This supposition is confirmed by the circumstance

that the hosts are too small to contain parasites of the size of S. danica.
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5. Sphaeronella Leptocheiri n. sp.

(PI. Xlll. fig 3 a—3 e.)

FEMALE. The only specimen fouiid (fig-. 3 a) was -76 mm. long and -(U mm. broad

;

its head somewhat exceeding middle size, the trunk almost globular. On the sub-median

skeleton of the head (fig. 3 c) theie are no hairs at the articulation either of the raaxillie

or of the maxillipeds, but a few hairs are found (though not di'awn in the illustration) at

the base of the inner side of the basal joint of the maxillae. The trunk is naked, except a

comparatively small area behind the median part of the head, which is provided with a

number of extremely short and fine hairs. Genital area (fig. 3 d) much as in S. Atyli, but

the anterior extremities of the genital apertiu'es come much nearer to each other, and the

ring is somewhat narrower. The distance between the caudal stylets is very great, and

between the stylets and the posterior margins of the area it is rather considerable; the

whole area and its surroundings are naked.

MALE. Length 20 mm. (fig. 3e). The shape a little more clumsy than in S. elegan-

tnJn; the median frontal plate of medium length, its lateral margin somewhat converging,

but the anterior angles are acute and a little produced. Tlie trunk-legs a little longer,

or at least not shorter, than the long terminal seta.

OVISACS. I have only found an incomprehensible abnormity, viz. the outer mem-

branes of two ovisacs, one of them containing only one single egg, the other a large and a

small one; otherwise they were empty bags.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. In the marsupium of a Leptoclmrus gnttatns Grube, taken by me near

Siracusa on rocky ground, twelve to twenty-five fathoms, in June 1893, were found: one

female, two males and the two just mentioned, nearly empty membranes of ovisacs. (The

host is determined by the Rev. Th. R. R. Stebbing).

6. Sphaeronella messlnensis n. sp

(PI. Xlll, fig. 4 a—4c.)

FEMALE. The only specimen found (fig. 4a) was •44mm. long and •32mm. broad;

the body sub-ovate, the head proportionally large and the trunk scarcely longer than broad.

In flg. 4 b are shown some hairs at the base of the inner side of the basal joint of the

maxillae, and on the sub-median skeleton a row of hairs in ii-ont of the anterior inner angle

of each maxilliped. The trunk quite naked. The genital area (flg. 4 c) of similar shape to

that of 8. decianhtla, consequently nuich broader than long, the larger part solidly cliitinised;

distance between the genital apertures moderately great, but they are turned so much that

their inner and front extremity advances only very little beyond the posterior extremity, the
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result being that their muscles are nearly parallel with the median line. The caudal

stylets are situated far from each nther, but close behind the posterior margin of the genital

area. The whole area and its surroundings are naked.

MALE. Unknown.

OVISACS. Three oblong sacs have been found, their aveiage length being like

that of the female.

LARVA. Unknown.

POST-LARVAL DEVELOPMENT. A pupa densely covered with hairs all over

is -22 mm. in length and Ifi mm. in breadth.

HABITAT. In the marsupium of a specimen of Gammaropsis melanops Gr. 0. Sars,

taken by the author in the hai'bour of Messina in May 1893, were found : one female, three

ovisacs and one pupa. (The Rev. Th. R. R. Stebbing has kindly determined the host; he

writes: »The specimen is imperfect, but appears to be Gammaropsis melanops Gr. 0. Sarsx).

REMARKS. It must be supposed that the ovisacs were laid by the small female

which was found together vdth them, and to which a spermatophore was attached, for the

host is so small that the parasite must of necessity be small too. So it appears that in this

respect this species is like S. vestita, but there is this difference, among others, that the

trunk and the genital area are perfectly naked.

7. Sphaeronella chinensis n. sp.

(PI. II, fig. 6 a—6 i; pi. III. fij?. 1 a-1 c.)

FEMALE. The only specimen found (fig. (i a) was TOl mm. long and -88 mm.

broad; the head a little above medium size, the trunk globular. The base of the maxillae

and the part in front of the maxillipeds covered with hairs, as in the preceding species.

The trunk rather scantily furnished with most peculiar membranous hairs, the base of which

forms a very broad and flattened oval, and from this broad base the flattened hair increases

somewhat in breadth, whereupon it is rounded off' rathei- abruptly, which gives the whole

hair almost the outline of an tgg, the tapering end of which is cut oif. The genital area

has about the same shape as in S. vestita, so it is longer compared with the breadth than in

the other species, and forms a short oval, but the larger part of it is solidly chitinised ; the

distance between the genital apertures is a little slior-ter than in S. vestita, but their form

and direction are as in this species; the distance between the caudal stylets is of medium

length and about equal to their distance from the area. The area is provided with mem-

branous hairs, which in several places form a covering as close as the >^ scales « in S. restita;

finally, the sui'tai'e extending from the area to somewhat beyond the caudal stylets is furnished

with siniilai- hairs; the greater part of these hairs are much narrower than those of the

trunk and also ditferent in shape, the hair in its proximal part being of equal width and

then gradually tfipering ends in a point.
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MALE. The only specimen fonnd (pi. Ill, fig. 1 a— 1 b) is -174 mm. long. The

body comparatively somewhat shorter and broader than in S. eleganhda; the median frontal

plate of medium length, a little broader at the end than behind the middle, witli rounded

anterior angles. Trunk-legs, the first pair particularly, a little sluirter and somewhat more

slender than in S. deganMa and a little shorter than the long terminal seta.

OVISACS and LARVA. Unknown.

POST-LARVAL DEVELOPMENT. Two pups have been found, one of them

146 mm. long (fig. He), in which no animal had as yet developed itself (fig. fJe) (the strongly

coagulated contents are marked in the diawing by darker shading); the other, '24 mm. in

length (fig. (Jd, hair-covering omitted) contains an almost fully developed female (fig. 6f).

Both pupa, a more detailed mention of which is given on p. 58—GO, are closely covered

with hairs all over, except on the area in front of the mouth.

HABITAT. The marsupium of Corophium Bondlii M.-Edw. ftom Hong-Kong.

In one specimen were found : one female, one male and one pupa, in another one pupa. The

hosts were taken by H. Koch (1872) and kindly determined for me by the Rev. Th. R. R.

Stebbing.

8. Sphaeronella antillensis n. sp.

(PI. Ill, fig. i! a—2 f.)

FEMALE. Tliere have only been found very small, recently hatched specimens and

a single large one, which was (^uite torn. We begin by describing the latter. Rather few

hairs are seen on the proximal pait of the inner side of the basal joint of the maxillae, and

a small tuft in front of the foiemost inner angle of each maxilliped. The trunk is quite

naked. The genital area (fig. 2 d) chitinised and shaped almost as in (S'. Atyli , but the

anterior and posterior margins are somewhat less concave; the distance and position of the

genital apertures as in the last- mentioned species, but the caudal stylets are somewhat closer

together and only at a short distance from the posterior margin of the area; the area and

its surroundings naked. — In the thi'ee young ones, two of which are recently hatched and

the third on the point of moulting (fig. 2 c), tlie hair-tufts on the head are exactly like those

of the adult specimen. In the two specimens the tinnk is naked, in tlie tliird it is furnished

with a numbei' of exceedingly short and fine hairs, which occupy a shoit part behind the

head. The genital area is not developed, thus agreeing with the above-desciibed area in a

young one of <S'. danicu; between and behind the genital apertures are found a nunil)er of

very fine hairs.

MALE. Unknown.

OVISACS. Of medium size, somewhat elongate (fig. 2b); an ovisac which was

measui'ed appeared to be 'So mm. in length and 27 mm. in breadtli.

15
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LARVA. Fig. 2 e shows the dra-wiiig- of a larva (of the natatory legs only the

base is represented); it measures -lo mm. in length, and it is used as type in the description

on p. 105 of the larva in this group of species.

POST-LARVAL DEVELOPMENT. One pupa, -ISf) mm. in length (fig. 2 f) is

naked on about the front half of its body, while tiie posterior part is furnished with numerous

very fine and short hairs. Another specimen, 172 mm. in length, is well provided with

hairs all over, like the pups of S. dan lea and .S'. rhinensis. A third specimen (fig. 2 a and

fig. 2 c) had lost the foremost third part of its skin, where a young female, 245 mm. long,

was just emerging; the part of the skin of the pupa which encloses the trunk of the female

lias the usual hair-covering.

HABITAT. The marsupium of Corophivm Bonellii M.-Edw. from Cuba. In one spe-

cimen were found a very young female and one larva (or perhaps three larvae) ^) ; in another the

female shown in fig. 2 a, wliich has burst the skin of the pupa ; in a third the pupa drawn

in fig. 2f; in a fourth a recently hatched female; in a fifth the anterior part of a female,

four ovisacs glued together and a pupa covered with hairs, hinged on a gill; finally, in a

sixth specimen were found one lai-ge, but torn female and two ovisacs. The hosts were

taken by Mr. Iversen (1871) and determined by the Rev. Th. R. R. Stebbing.

REMARKS. It is most remarkable that both tliis and the former species, S. chinen-

sis, occurred in hosts of the same species, from two localities as far removed from each other

as Cuba (West-Indies) and Hong-Kong. These localities are no doubt correctly stated, as

it is scarcely possible that there can be any mistake in the old labels on the two glasses

which contained the hosts. And indeed, there is a great diftereuce, not only in the hair-

covering of the trunk, but also in the shape of the genital ai-ea in the females of the para-

sites from the two localities, so that one is perfectly justified in establishing them as two

separate species. — Whether the afore-mentioned diftereuce in the hair-covering of Die pupae

is of any importance, cannot be decided fi'om tliis find.

9. Sphseronella Calliopii n sp.

(PL III, tig. 3a-31.)

FEMALE. A large specimen is 2-38 mm. in length and 2()5 mm. in breadth, and

the head, which is rather small, is well defined from the sub-globular trunk. In somewhat

smaller specimens the trunk is more oblong. The median part of the frontal margin is

provided with short haiis (fig. 8 d). Antennula^ of medium length, 3-jointed, with rather

short terminal set;x'. Antenna small, but distinct, the number of joints — i)robably two —

') With ri'i^Mi'd to two nl' Uiese liirvii' notes are uaiitiiiu'; lliev u ere possibly found toi^ellier uilli lln

lliini one.
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cdiild iidt be ascertained; the terniiiial seta is latlier long:. Tlie niontli is latlier large; the

nionth-Lorder of medium breadth; the maxilla; provided with a well developed additional

branch. The maxillse moderately large, the distal margin of the basal joint is furnished with

hairs along the larger part of the articular membrane (fig. 3 c). The niaxillipeds (fig. 3 f)

scarcely of medium length, all joints separated, the basal joint somewhat clumsy, provided

at its distal margin M'ith a few short rows of hairs, a similar row a little outside the middle

of the inner margin, and a tuft at the same distance from the base on the opposite margin

;

the terminal joint ending in tlu-ee points. The sub-median skeleton between the rostrum and

the maxillipeds consists of a paii' of moderately narrow lists on each side; the skeleton

between the maxilla; and the maxillipeds has a long transverse belt of hairs, some of which

are long (in fig. 3 d the hairs are only drawn on one half oi the head.) The lateral margin

of the head, as far forward as somewhat behind the base of the antennulae, is furnished with

numerous moderately long hairs, a little outside of which another row of similar hairs, ad-

vancing forward outside the base of the antennula? to somewhat in front of it. The trunk

is closely covered all over with short, most peculiar hairs, each of which is divided from its

base into three blanches, the central one of which is double the length of each of the other

two. Trunk-legs are found. The genital area is much narrower than the head, it is as

long as broad (fig. 3g) and solidly chitinised all over; the oblicjue genital apertures are

ratlier fai' apart, the caudal stylets situated close together between the distal parts of tlie

genital apertures. The whole genital area is almost naked, except some rows of normal,

fine hairs between the genital apertures, furthermore, a crescent-shaped area in front of and

outside the anterior half of the genital area is likewise naked, whereas the peculiar hair-

covering of the posterior pai't of the trunk extends up to the caudal stylets and to the

posterior extremities of the genital apertures.

MALE. A large male is 30 nun. in length, Avhereas an abnormally small, probably

far from adult specimen is only 182 mm. long; the proportion between length and breadth

is approximately as 4 to 3. So the male is very small in proportion to the adult female

(fig. 3 b : fig 3 a). The head is about the size of the trunk (fig. 3 h and 3 i). The frontal

border is very considei'ably produced, aiul its margin furni.shed with a row of fine, very

short hairs; it is crenate, being divided into three pairs of lounded lobes, the outermost

pair of which is much lower and broader than the others. The antennulae much like those

of the female. The antenn* short, having at least two joints; terminal seta long. The

rostrum, maxillulge and maxilla; nearly similar to those of the female. The maxillipeds

ditfer from those of the other sex in having the basal joint hmger, more slender and almost

naked. The sub-median skeleton without processes and naked. The lateral margin of the

head filnged with hairs of medium length, and a little in front of the posterior end of the

margin originates a very narrow stripe of long hairs, which runs upward across the side,

and further in a somewhat oblique line a little back\\'ard across the back of the animal, the

hairs being exceedingly long in the dorsal part of the stripe. Behind this stripe, the back,

15*
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the sides and the posterior part of the animal are very closely covered with tiny dots which

resemble the base of tine hairs, yet no snch hairs could be seen. From the outer angle of

the first pair of legs this curious area is crossed by a narrovk' naked stripe wliich runs

upward in an oblique direction and somewhat backward across the side and the back (fig. 3i);

the ventral surface of the trunk between the legs and the caudal stylets is covered with

moderately long hairs. The first pair of legs are good-sized, with a broad basal [)art and

both branches well developed; the inner branch, which is a little shorter than the outer one,

is pointed, the outer branch is blunt, terminating in two set:e, one of wliich is plumose and

double the length ot the branch. The second pair of legs about as long as, or a little

shorter than, the outer branch of the first pair, having near its base a short conical outer

branch with a short tei-minal seta, whereas the terminal seta of the inner branch is still

longer than that of the ontei' branch of the first pair of legs. The caudal stylets of mode-

rate length, terminating in some set:e, the longest of which is only a little longer than

the stylet.

OVISACS. Globular or oval (fig. 3 c) and rather small in proportion to the adult

female (fig. oa); the eggs in eacli ovisac comparatively small and pretty numerous.

LARVA. The length of a free specimen (fig. 3k) "24 nnn. The ceplialothorax ovate.

The front (fig. 31) has an oblique list inside the anterioi angle of each antennula; this

appendage is 2-jointed, its olfactory seta leaching somewhat beyond the middle of the

ceplialothorax, and being somewhat more than double the length of the antennula. The

antemiie a little shorter than the antennnhe, o-joiuted, first and second joints of Cipial length,

the third joint short, provided with a terminal seta which is of equal length to, or longer

than, the two last joints combined. The maxillula; each with four branches, the foremost

and inner one of which is rather shoit. the three others long and powerful, the hindmost

bending backward and distinctly plumose. The maxilla- normal, with smooth joints. The

second joint of the maxillipeds slightly longer than the third one, the fourth joint with a

few setae inside the apex. The thick seta at the [)osterior angle of the first abdominal

segment reaches somewhat beyond the extremity of the caudal stylets; the third segment is

very short, and the caudal stylets more or less distinctly set off, their terminal seta being

about as long as the cephalothorax.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of CalUopms Imnusculm (Kr.) from the East coast of

Asia between lat. 40" N. and lat. 51" N. In a lai'ge mater'ial were found altogether seven

specimens infested with parasites. One specimen is from 4at. 40'' N., long. 134" E., Capt.

Andrea, 186i)«; in its mai'supium were found two moderately small females, the smallest

male found, no ovisacs, but numerous — about thirty-tlu-ee — free larvae. Tlu-ee specimens

are from >dat. 4.')** 40' N., long. 13;)" E., Andrea, 1S(J9«; in the largest of them were found

six females, two males and twenty-five ovisacs, in the second specimen foiu- females and six

ovisacs, in the third three females, twenty-four ovisacs and at least two males (the host has
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not been closely exaniinefl). Two specimens are fimn lat. 40" 30' N., lonj;'. 142" 8' E.,

Sartung in Sachalin, Andrea, 1869 «; they have not been closely examined. One specimen

is from »lat. 51 "N., long. 141 •> 20' E., »in sea-weed«, Andrea, 18()9«, and in its marsnpium

were found: one female, five males and eight ovisacs (none of them containing developed

larvae). — In several specimens the marsiiiiium was very much extended by the parasites;

the hosts were always sterile.

REMARKS. The female is easily recognised by its hair-covering and its peculiar

genital area; the male differs trom all othei- species by its crenate frontal margin and by

the peculiarly dotted surface (if the back and the sides of the trunk.

With regard to the determination of the host, I will add tliat I myself was incapable

of distinguishing the numerous specimens from East Asia from Greenlandish specimens; there-

fore I sent some of the non-infested Asiatic specimens to Prof Gr. 0. Sars, who in his new

important work about the Norwegian Amphi[ioda, writes on p. 450, that he was unable to

distinguish them from the Norwegian Call hrriitxcnlus. So it is interesting that I have

found no parasite in specimens from Greenland, nor in any of the very numerous Danish

specimens winch have been referred to this species, but it nnist be observed that in Sars'

opinion these animals belong to Call. Rathhei (Zadd.), about which, however, Sars himself

does not seem to be absolutely certain, whether it can be maintained as a species.

10. Sphaeronella irregularis n. sp.

(PI. Xlll. n^'. 5 a—5 d.)

FEMALE, The only specimen found (fig. 5 a) was -73 mm. long and -59 mm. broad;

the body is ovate, the head tolerably defined. The sub-median part of the frontal maigin

furnished with a number of moderately long hairs. (The antennuhe Inoke otf under the

preparation). The antennae 3-jointed, with a terminal seta (which broke oit). The maxilhe

normal. The maxillipeds with all four joints distinctly separated; the basal joint naked, the

terminal joint witli trifid apex. The sub-median skeleton consists of narrow lists, and a

distinct, centrally uninterrupted, list runs between the head and the trunk; between the

base of the maxilla? and the maxillipeds runs a pretty long transverse stripe of long hairs.

The lateral margins of the head with a thin row of moderately long hairs. The whole

surface of the trunk is rather sparingly trinnued with peculiar hairs, which consist of a very

small but comparatively thick basal part, from which proceed two, sometimes three hairs, of

which the one proceeding from the centre of the basal part is always much longer than the

other or the two others. The trunk-legs are distinct. The genital area (fig. 5 d) in my

only specimen is so irregular in shape that it must be misshaped; it is a little narrower

than the base of the head, most of its median part is thin-skinned, the more solidly clutinised

part forming a kind of heart-shaped ring with an opening to the front. The geidtal aper-
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tiires are rather far apart and tiiiiied tnr\\;n(l in ;m dMiiiue direction; the skin between

them is closely covei-ed with normal hairs of nitdiinii leiiiiih, and tiiis hair-coat extends for-

ward as far as to the oiifices of tiie leceplacnla seniinis and hackwaid as far as hehind the

genital apertnres, whereas the peculiar hairs of the tinnk aie found on nearly all the

remaiudei- (if tlie area. The well-devcloiud caudal stylets aic situated within the chitinised

part, close together a little behind the j^enital apertures; each nf tiieiii is provided with two

setae, one of whidi is exceptionally long'.

MALE. Unknown.

OVISACS. They ditfer somewhat in size and are nime or less obhrng; an o\isac ef

medium size (fig. 5 b) is 44 mm. long, ofi mm. bread; the eggs aie large and Udt numeinus.

LAiiVA and I'OST-LAKVAL DKVKLOPMENT. Unknown.

HABITAT. In the marsnpiuin of a female of Mc/njxt nilirorUUtta G. <). Sars were

found one female (wiiji three spermatopliores) and four ovisacs.

II. Sphaeronella paradoxa n sp.

(PI. III. lig. ta-H: |.l. IV. li;.'. l:i-l li.)

FEIMALE. A very large sjjecimen is I'iil mm. in length, the animal represented

in fig. 4 a is V2 mm. and that in fig. 4 b only 71 mm. in length. In the older specimens

the bod,y is not regularly globnlai'. Ibr its ventral surface shapes itself more or less con-

spicuously into a very broad, 1oa\ cone, neai- or from the top of which proceeds a short

thread by which the animal is tastened in the marsupitnu of the host; in consequence of

this shajte the animal does not show its longest dimension in the distance fi-oui its small,

but well defined, head to or behind the genital area. In order to explain these peculiariiies

it will be to the purpose to mention the young specimens. A young animal which is breaking

out of the skin of the pupa (fig. 1 g) is -2(17 mm. in length, with an oblong, normal trunk.

A somewhat laigei- specimen, oti mm. long, is represented in fig. Ih; at some distance

behind the middle of the ventral surface of the trunk we see a proximally broad, short,

conical projection (t), which terminates in a short, pretty thick thread, the end of wiiich is

expanded into a small disk (u) and this disk is fastened, e. g. to one of the gills of the host.

In the specimen represented the conical part lias been flattened and pushed to one side.

Thig attachment continues throughout the life of the animal, and as a lule the thread gets

verj' nnich twisted (fig. 4 a and fig. 4 b), because the animal turns itself, and at the same

time it gradually gets its longest diameter from the base of the thread, or a little behind

it, up to the dorsal surface somewhat behind the head, whereas the genital area, the place

of wliich is shown in fig. 4 b by a speruiatophore, becomes situated more or less liigh up

on the dorsal surface; in other words: nearly the whole ventral suiface forms a much

sti-onger, somewhat conical curve and a nnich moie extensive area tlian the back, which no
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doubt has soniethinfj to do with the strain caused by the attarlmient. As fig. 4a shows,

the animal is almost symmetrical.

The frontal margin is fringed with short, fine hairs (tig. la). The antennulae are

rather long, with very long terminal setae. The maxillulae with well developed additional

branch. The maxilhie and the maxillipeds normal, naked, the latter pair having all four

joints distinctly sepai'ated, and the terminal joint ending in three or four points. The sub-

median skeleton with a tolerably broad list near the maxillae; a list between the head and

the trunk wliich is not interrupted in its centre; no hairs whatever surrounding the base

of the various appendages. The lateral margin of the head provided witli a narrow .stripe

of rather short hairs. The trunk perfectly naked; trunk-legs very small, easily found in

small specimens, but scarcely to be detected iu large ones. The genital area (fig. lb) is

narrower than the head and somewhat broader than long; its chitiiii.sed part forms a po.steriorly

somewhat concave, rather narrow ring, the anterior half of which is more feebly chitinised

than the posterior part, or, as in fig. lb, it is sometimes altogether wanting; the genital

apertures are situated near each other and tui-n forward in an obli(iue direction. The caudal

stylets are found close togethei- on the chitinous ring quite near the genital apertures; at

least iu two adult specimens they were without setae — wliich may have been broken oft by

the preparation, for they are found in small specimens (fig. 1 g and 1 h). (Besides in fig. 1 b

are seen the orifices of the I'eceptacula seminis, which are marked by a dotted line). Genital

area and surroundings naked.

MALE. A large specimen is -27 nnn. in length. The body is somewhat elongate

oval, the breadth being about one third shorter than the length, conseciuently it is of pretty

good size in proportion to the female (fig. 4 c : fig. 4 a). The head is somewhat lai'gei-

than the trunk (tig. 4h and 4i). The frontal border is rather produced, its mai-gin evenly

curved aiul naked. Antennul.e, antennae, mouth, maxillulae and maxillae essentially as in

the female (fig. 41 will give an idea of a strongly protruding rostrum and show the maxillula,

with its additional branch proceeding from a kind of foot, and the antenna). The maxil-

lipeds very long and slender, all joints well separated, the basal joint provided with a few

hairy spots. The sub-median skeleton with all three pairs of processes; the first pair (at

the base of the maxillae) are blunt; the second pair which originate nearly at the anteiior

angle of the base of the maxillipeds, are long, turn backward and are distally somewhat

curved, and between their posterior parts are found the third pair of processes, which are

pointed, but not half the length of the second pair. The lateral margin of the head is

provided with a stripe of moderately long hairs, and from its posterior end, wliich curves

upward, the hair-covering is continued obliquely upward aud somewhat backward across the

side and back of the animal: beliind this line, the back, the sides and the ventral surface

of the trunk ai-e covered with haiis of medium length, yet on the back, someAvhat behind the

anterior limit of the hair-covering, we see a transverse area wliich is naked and rather

short (at the median line); the anterior part of the ventral surface is also naked. The head
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of the male in its posterior and lateral parts shows the peculiar feature (mentioned ahoye

on p. 42) of large, hollow spaces beneath the skin (fig. 4 k).

The first pair of trunk-legs are long and consist of one branch, and it is no doubt

the outer branch which is pi-eserved (sometimes even it appears to be set ofl' by an articu-

lation); the peduncle is long, proximally rather large, partly hairy; the branch ends in a

seta which is nearly as long as the whole leg. The second pair of legs consist of a shorter,

cylincbical basal pait and a somewhat longer, a little more slender, cylindrical bianth, which

terminates in a seta which is even considerably longer than that of the first pair of legs.

The caudal stylets are thick, their terminal seta being even longer than that of the second

pair of legs, and about half to more than half the length of the whole animal. — The male

is frequently found liinged by a frontal tluead (tig. 4h, s) wliich measures about tlu'ee eighths

of the length of the body, and the distal part of wliich dilates gradually towards the end.

OVISACS. They are oblong, varying fi'om a moderate to a very large size; the

specimen represented in fig. 4d is •69 mm. in length and '50 in breadth; it contains rather

numerous eggs which are comparatively large.

TiATt.yA (fig. Ic). Length -22 mm. The body slender; the cephalothorax about -/s

longer than broad; the front with an oblique list inside the anterior angle of the anteunulae.

Autennulae 2-jointed; olfactory seta comparatively shoit, less than double the length of the

antennula and about a third of the length of the cephalothorax. Antennye considerably

shorter than the antennula, the first joint (com p. fig. le, for in fig. Ic there is a fault in

the engraving) pretty tliick, of the same length as the second one, third joint shoj-t, aud

the terminal seta equalling in length the two last joints combined. Of the maxillul* we

find the posterior branch and one of the anterior branches in the shajie of long setae, the

hindmost of which is naked, and close in front of its base is seen a i-ather small conical

process (fig. le), wliich is a rudimentary branch. Maxillae and maxillipeds iKirmal, with

smooth joints. Abdomen chiefly as in <S'. CuUiopii; howevei', the last segment and tiie

caudal stylets which are distinctly set ott', are a little larger, but the terminal seta is

scarcely so long, a little more than half the length of the animal.

POST-LARVAL DEVELOPMENT. The attachment of the larva and subse,(inent

great change of form (fig. Id), as well as the highly interesting development, is desnihed in

detail above, p. 57—58, to which we refer.

HABITAT. The marsupium of Batliijpoiria norrcgicn G. 0. Sars, B. pcJacjica Sp. Bate

and B. Eohcrtsonii Sp. Bate from Denmark. In a considerable material I found altogether

eleven infested specimens, two of which are B. norvegica, four B. pchnjicd and five B. llohcrtsonii^).

') G. 0. Sais, in his excellent work: "Aii Account of the Cruat. of Nnrwnij, Vol.1", admit.': altn^'elher live

specie.s of JSathi/jwivla from Norway and tlic Bailie. Of those species B. norveylca G. O Sars and li. ijracili.i

G. O. S. are decidedly good, and well distin^'uished from Ihe three olliers, hut whether llicse three species

can be maintained, or have to be reduced at least to two (in regarding B. piloaa Lindstr. as a freshwater-

form of B. pelayica), perhaps even to one, is diflicult to decide, and must be submitted to a new, thorough
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I can indicate the special localities of onl}' thi-ee specimens f)f B. pplagica: the)' were all

taken in the Kattegat on the cruises of the >Hauch«, two at St. 48(i (in a depth from between

eight to eighteen feet, on sandy bottom, and the third at St. 113 (depth: four fathoms, on

coarse, white sand). — In order to give an idea of the unique degree in wliich this species

infests its host, it will be sufficient to copy my notes on the contents of the marsupium in

five of the most infested specimens. In one animal were found: tlu-ee large females, all

attached, one to a gill, the other to one of the plates of the marsupium, further: two very

small attached females, seventeen males, three good-sized ovisacs and two larvae, one of

which was hinged to a gill. In another specimen were found: one large female, ten males

(at least three of which were liinged, one on each side of the same gill, the third to another

gill, and they were so solidly attached that I could examine the phenomenon more closely);

further: one ovisac, one rather broad larva and four thick larva; (>male pupae-). In a third

specimen were found: four females of very different size (in one specimen, the longest diameter

of which measured 41mm., the ventral thread was -13 mm. in length), eight males, four

ovisacs, one narrower and one broader larva, as well as one »male pupa«. In a fourth

specimen occurred: one large and two small females, eight males, no ovisacs, four broad

larvae, sixteen »male pupae« (six of which were hinged on the gill of the third light leg

together with a broad larva) and one female pupa.

In the marsupium of three specimens of Periocidodes lomjimaniig (Sp. Bate) {— Mono-

culodes Griibei Boeck) from Denmark I have found females wliich I cannot possibly distinguish

from this species. In one specimen occurred: one female, the longest diameter of which is

•47 mm., and foui' (ivisacs of sub-equal size, one of them was -S'Jmm. in length and -30 mm.

in breadth; on each of the other two specimens was found only one female, the larger one

of which measured '71 mm. On account of similarity in tlieir mode of attachment, in the

structure of the antennulae with their long terminal setae, in the hairs on the frontal margin,

in the shape of the maxillae and of the maxillipeds and in the essential features of the

structure of the genital area, I must for the present admit tliese animals as belonging to

S.paradoxa, but as long as the male is not known, it is safer not to pronounce any definite

judgment about such small and rather difficult forms.

REMARKS. The name of the species is ciiosen on ai ruiint of the very peculiar,

hitherto unique, ventral attachment of the female.

12. Sphaeronella abyssi n. sp.

(I'l.IV. ti- -.i:i-'Je|.

FEMALE. The only specimen found was SlGmm. in length, 113 mm. in breadth,

somewhat irregularly crooked and rather fiattened (fig. 2a). The head was squeezed against

investigation. In tliis worl; I have accepteJ tlje e.^lnblislieil species in <e\iAV:ilh\i: B.jM-hii/im and B. Bohcrfsonii

from each other according to tlie existence or non-e.\istence ol' spines on tlie dorsal jiart ot the lourth

abdominal segment.
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tlie lower suiface of the body, but was lost before I could get it drawn. The trunk is

naked; I have found no trunk-legs, but they probably exist nevertlieless. The genital area

(fig. 2c) is much narrower than the head and consists of a plate well chitinised all over,

which is about one half broader than long, with flatly convex anterior margin and deeply

concave posterior margin ; the genital apertures oblique, the distance between them moderately

large (in the drawing they are both open) and two long-stalked spermatophores are shown,

as well as half the stalk of a tliird one. The caudal stylets (one of them is torn off) are

situated close together on the smooth membrane adjoining the posterior niaigin of the plate;

the latter and its surroundings are naked.

MALE. A good specimen is -25 mm. in length, and the body seen from below

(fig. 2d), is regularly ovate. Compared with the female it is about middle-sized (fig. 2b : fig. 2a).

The head is considerably larger than tlie trunk. The front is not strongly produced, its

anterior margin is evenly rounded and luxked. The antennulae are tolerably strong, the

terminal setae short. The antennai are long, 3-jointed, the conical terminal seta the length

of the last joint. The mouth is small. The maxillulae with an additional branch of medium

length. The basal joint of the maxill* has a conical process where the posterior and

the inner side meet. The basal joint of the maxillipeds is long and naked, the three other

joints distinctly separated. The sub median skeleton with the first pair of processes not

developed, the second pair are long, somewhat diverging and feebly curved. The lateral

margin of the head has only very few hairs; somewhat before reacliing its posterioi- angle

the hair-covering expands a little, then continues as a tliin fringe upward and backward in

a very slanting line across the back, leaving only a small dorsal part of the trunk to be

seen behind it. On the back, close behind this fringed line, is a considerable naked area,

so tliat only the hindmost extremity of the trunk, the larger part of its lateral surface and

the ventral surface between the legs have a rather thin covering of moderately short hairs.

At the back and the sides we see empty spaces beneath the skin similar to those in

S. paradoxa. The first pair of trunk-legs are rathei' long; the clumsy peduncle is continued

in a i)retty long and clumsy outer branch, while the inner branch is a short cone; the

former terminates in two setae, one of which is considerably longer than the whole leg, nay

even loiigei- than the Itasal joint of the maxilliped, whereas the other .seta is about three

times sliortei'; the inner branch ends in a long .seta which is a little shorter than the basal

joint of the maxilliped. The second pair of legs are moderately long, unbranched, ending

in two setaj, one of which equals in length the short seta on the outer branch of the first

pair of legs, whereas the second somewhat exceeds in length the long seta of the last-

mentioned outer branch. The caudal stylets are of medium length, their terminal seta even

somewhat longer than any of the other seta?, and measuring nearly two thirds of the length

ofthe whole animal. The Irontal thread in the specimen drawn in fig. 2d is a little longer

than tlic animal, very tine, and teebly expanded at its distal end.
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OVISACS. They are of middle size; those lutherto louiid are .soiiiewliat ineguhir

troni iiressure, oblong (fig. 2a), the longest (59nim. long. The eggs large, not numerous.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupiuni of Astyra abyssi Boeck fmni Finniarken (Norway).

In one specimen were found : the female mentioned, with the two ovisacs glued together and

adhering to its foremost part, and a tliird one glued to its ventral surface, besides two males,

one of which was fastened by the frontal thread shown in the drawing. In another specimen

were found only four ovisacs, and these were discovered in examining some specimens of

the above-mentioned Amphipod kindly oifered to our Museum by Prof G. 0. Sars, upon wMch

on my applying to him, he lent me his whole material for investigation, and I discovered

the specimen which supplied me with both sexes of the parasite.

REMARKS. The description of tlie female is, unfortunately, very defective on

account of the loss of the head. The male is exceedingly characteristic owing to the

unique development of the teiminal setaj of its trunk-legs and caudal stylets.

13. Sphaeronella Argissae n. sp.

(PI. IV, liy. 3;i-:!n).

FEMALE. The only adult specimen (fig. 3a) was somewhat siirunk and rendered

crooked by pressure ; its length was •85mni. ; a small, recently hatclied specimen represented

in fig. 3c (enlarged on the same scale as fig. 3a) and strongly magnified in fig. 3d, is crooked

and empty; its length is 15 mm.. The head is small and well defined. The frontal margin

is naked. The antennnla; have moderately long terminal setae. The antennte are 3-jointed,

their terminal seta quite as long as the last joint. The mouth-border of medium breadth.

The niaxilluhe with additional branch. The maxillae smooth. The maxillipeds slender,

their basal joint naked, the following three joints distinctly separated, the terminal joint

pointed. The sub-median skeleton has narrow longitudinal lists inside the maxillae and no real

transverse list at the median line behind the base of the maxillipeds; it is naked all over.

The lateral margin of the head provided with rather short and fine hairs. The tiiink (piite

naked; the trunk-legs well developed in the young ones, and probably also present in the

adults. The genital area (fig. 3f) broader than the head (fig. 3 a), somewhat broader than

long; the solid chitine forms a semi-circle which opens towards the front; it is very broad

posteriorly and decreases gradually in breadth; its two extremities form irregular lobes

with inward curving points; the posterior margin is semicircular. The genital apertures

oblique, the distance lietween them of medium length (in fig. 3f they are wide open and

a spermatophore is attached to the entrance of one of the receptacula seminis). The caudal

stylets are small but well developed and situated close together on the firm chitine inune-

diately behind the genital apertures. The whole genital area is naked (the young one

represented in fig. 3d has no genital area yet).

1«'
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MALE. In the largest siiecimeii the length of the body is Ulnnn.; seen from

lieiow (lig. 3g), it is short and broad, only a little longer than broad, its circumference is

nearly rhombic, with broadly rounded angles. The second specimen is of the same length,

but is considerably more slender, though scarcely as slender as the male of the following

species (S. Metopce). So the male is rather small compared with the female (fig. 3a,

where a male is marked m). The head is not a little lai-ger than the trunk (tig. 3h). The

front is simiewhat produced, its anterior margin naked, slightly convex in the middle, slightly

concave towards the sides somewhat in front of the antennuls. Antenuula?, antennae, mouth

and maxillula essentially as in the female. The basal joint of the maxillw has a short

conical process ou its posterior side. The maxillipeds of medium length; their basal joint

has several stripes and spots covered Avith hairs, and their inner margin an incision and

two considerable, shortly conical processes, which can oidy be seen distinctly when looking at

the niaxilliped from in front (fig. 3 k) or from behind, so that all its joints present themselves

on the same plane; the terminal joint has a small spine inside its point. The sub-median

skeleton has its first pair of processes developed into short conical taps which turn outward,

one behind the base of each of the maxillae; posteriorly, between the bases of the maxillipeds,

the skeleton takes the shape of a pretty considerable, somewhat raised ai-ea, the median

part of which extends into a broader plate, cut off posteriorly ; laterally are found the second

pair of processes wliich are shaped like long nai-row cones, a little curved near their base

and turned straight backward. The lateral margin of the head provided A\ith a row of

moderately long hairs, and from its posterior angle the hair-covering is continued as a belt

upward and rather obliquely backward across the side and the back. The dorsal part

and the upper lateral parts of the head show hollow spaces beneath the skin. The dorsal

surface of the trunk with a broad and pretty long, naked area, in front of which is found

the above-mentioned, moderately narrow belt of hairs of medium length; the lateral surfaces

of the trunk , its posterior extremity and the greater part of its ventral surface are closely

covered with hairs of medium length. The first pair of tiiink-legs of about medium length;

the basal part broad; the inner branch is a short knot, the outer branch of medium length

and ending in two setae , one of which is almost half the length of the body , the second

about a third or scarcely a third the length of the first one, besides, the branch has on its

outer side a conical process which ends in a short seta; the terminal seta of the inner

branch is scarcely the length of the shorter terminal seta of the (Uiter branch. The second

pair of legs are short, the inner branch with one short and one extremely long terminal

seta, which almost exceeds in length the one on the outer branch of the fii'st pair of legs;

the outer 1)ranch is a conical tap terminating in a tliin seta which is a little shorter than

the leg. The terminal seta of the caudal stylets not more than about thrice the length

of the stylet, and the same length as, or shorter than the secondary seta of the outer branch

of the first pair of legs.
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OVISACS. Tliey are very large and soiiiewhat oblong (fig. 3h); those I found were

a little flattened , the one drawn is '74 mm. in length. Each of the ovisacs containing

numerous middle-sized eggs.

LARVA. The only specimen found (fig. 3n) is -22 mm. in length. Inside the base

of the antennula an obli(iue, somewhat genicnlated, pretty considerable list. The antennulce

2-joiuted, their terminal seta exceptionally long; the olfactory seta scarcely half the length

of the cephalothorax. The antenme somewhat shorter than the antennul.e; the second joint

of the same length or a little longer than the first one; third joint short, its terminal seta

about as long as the whole antenna. (3f the maxillul* I have only lieen able to find a

single rather short branch on one side. The second joint of the maxillae proportionally long

and rather slender, the third joint comparatively short; the joints smooth. The abdomen

much as in >S'. jxirado.ni, however, the long set;B of the first segment extend a little further

behind the caudal stylets, and the terndnal setae of these stylets are scarcely half the length

of the body.

POST-LARVAL DEVELOPMENT. A single pupa (fig. 31 and fig. 3m) has been

found and is mentioned above on p. 56.

HABITAT. Argi.^-.ya typica Boeck from the west-coast of Greenland. In the

marsupium of a female was found the large female represented and a male attached to it,

besides an unattached male, a lar^a and four ovisacs, two and two glued together, all

without larviB and not varying much in size. In an immature specimen without marsupium

was found the pupa I'epresented ; in another young specimen the recently hatched female

represented in fig. 3c and 3d; it was hinged to a gill by a rather broad, triangular (in

fig. 3d visible) adhesive plate, Avhich on the gill expanded into a circular disk.

REMARKS. The female presents very few peculiar characters, whereas the very

beautiful male is distinguished from kindred species by several characters. A lateral view

of the male, when placed under the microscope, so as to leave out the dorsal outline, pre-

senting only the part immediately above it, shows the peculiar aspect of the spaces beneath

the skin represented in fig. 3i.

14. Sphaeronella Metopae n. sp.

(I'l. IV. lij.'. 4a; 111. V. li-. hi -Ig).

FEMALE. The specimen represented in fig. la, which is the largest and best, is

•40 mm. in length and -33 mm. in breadth; the head is tolerably large and well defined from

the sub-globular trunk
;
probably the female can become somewhat larger. The frontal margin

is naked (fig. Id). The antennnlas of about medium length, with rather shoi-t setae. The

antennae good-sized, 3-joiuted; the basal joint short, the terminal seta about the length of

the last joint. The mouth-border of about medium breadth. The maxillulai with well
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developed additional branch. The basal joint of the niaxillfe with a conical process on the

boundary between the inner side and the posterior side. The maxillipeds tolerably robust;

the basal joint smooth and naked; (whether the second and the tldrd joints are separated

could not be made out with certainty); the last joint has a few short sets inside its point.

The sub-median skeleton has narrow lists in.side the maxillae and a well-developed list between

the head and the trunk behind the base of the maxillipeds; no hairs on the skeleton between

the appendages. The lateral margins of the head naked. The trunk naked; the trunk-legs

distinct. The genital area (iig. 4a) much narrower than the head, much broader than long;

the solid chitinised part forms a somewhat sinuous semicircle, wliich posteriorly has a narrow

interruption at the median line, and anteriorly a very broad opening; the hindmost sub-

median part is nearly straight, the anterior corners bent inward; the ring itself is rather

narrow except outside the posterior extremity of each genital aperture, where it expands on

the inward side. The genital apertuies are large, strongly curved and situated close together;

the well-developed caudal stylets are found in very close proximity on the soft skin which

divides the ring on its posterior side. The genital area is naked, except a number of very

fine hairs on the ring near the caudal stylets and on a smaller spot beliind them.

MALE. The only specimen (fig. If— Ig) is 20 mm. in length; its breadth is a little

more than two thirds of the length. This shows that it is tolerably small compared with

the cliief bulk of males, but extremely large compared with the female (fig. 1 b : fig. 1 a). The

animal is flatly rounded anteriorly and with very obtuse angles in the middle of its lateral

margins; its head is only a trifle larger than its trunk. The fiont is feebly produced, its

margin is naked. Antennulae, antennae, mouth, maxillulse and maxillae much as in the female.

Maxillipeds of medium length, the basal joint with smooth inner margin, and a moderately

large part of the outer surfiice provided with hairs, these, as usual, arranged in stripes and

spots; the terminal joint as in the female. The sub-median skeleton with all three pairs of

processes developed; the first pair, behind the maxillae, are broadly rounded, depressed,

plate-like; the second pair long, slender, almost cylindrical and strongly diverging; the third

pair are situated at some distance from each other bet-\\een the second pair and are not

half the length of these. The lateral margin of the head is furnished with hairs (and as in

much the greater number of species, tills hair-covering begins in fi-ont of the base of the

antennulffi), continues in an oblique direction upward and backward across the side and

the back, forming laterally a rather narrow band of moderately long hairs, being reduced

on the back almost to a line of very long hairs. Beliind this line the back has a long,

naked transverse area, whereas the remainder of the back, the sides, the po.steiior extremity

and the ventral surface — except on its foremost part — are closely covered with hairs of

medium length. The dorsal and upper lateral parts of the head have hollow spaces beneath the

skin. The first pair of trunk-legs are short, with a broad basal part and two short, sub-

cylindrical branches situated far apart from each other; the outer branch ending in two

setae , one of wliich is about the length of the second joint of the maxillipeds , whereas the
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second is nut nuicli shorter than half the length of the body; the inner branch ending in a

long seta which, however, is somewhat shorter than that of the outer branch, and which in

the only specimen examined is rather unlike in the two sides. The second pair of legs are

much as in S. Arf/issre, yet somewhat more slendei-; the outer branch ends in a short seta,

the inner one in two setae, which are both a trifle longer than the two setae on the outer

branch of the first pair of legs. The caudal stylets are of medium size, each ending in two

setae, one of which is of the same length as, or a little longer than the stylet, the other

about five times the length of it.

OVISACS. They are sub-globular and disproportionately large; the longest dia-

meter of one of the smallest is '37 mm., and of one of the largest, represented in fig. Ic,

even ^l nun., consequently larger than the female (fig. Ic : fig. la), but as all ovisacs contain

about half-developed young ones and, as a matter of course, are larger than those whose eggs

have preserved their original form, these measures cannot be compared immediately and

without reduction with those of the other species. The eggs are rather few in number and

proportionally very large.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The maisupium of Metopa Bruzelii (Goes) from West-Greenland off

Godthaab, »deep water« [probably 40—60 fathoms], in Sertularia, G. Holboll. In one spe-

cimen were found: one female and three ovisacs; in another: one female and two ovisacs;

in a third: one female, one male, and three ovisacs glued together in a lump. These tlu-ee

specimens were found in a material, of which five other specimens were infested with

Sfpiwfhocheres egregins (comp. this species).

15. Sphaeronella Holbolli n. sp.

(Fl. V, tlg."2a-^ifr.)

FEMALE. The largest specimen fig. 2a is 144 nnii. in length and 157 mm. in

bi'eadth. The head is rather small, well defined. Frontal maigin naked. Antennuloe, an-

tennae, mouth, maxilluls, maxill* and sub-median skeleton much as in S. Metopcc; there

are, however, two lists between the head and the trunk behind the maxillipeds. The

maxillipeds are of medium size; their basal joint having some small, scattered groups of

shoit hairs, the three following joints distinctly separated, and the last joint ending in several

very fine spiniform processes (fig. 2 d). The lateral margin of the head hairy; the haii--

covering begins outside the antennulae, continues in a stripe of moderately long hairs and

expands posteriorly into a com[)aratively broad area with shorter hairs. The trunk is naked;

the trunk-legs distinct. The genital area (fig. 2e) a little narrower than the base of the head,

much broader than long; the solid chitine forms an almost rectangular, transverse plate,

which is somewhat narrower anteriorly than posteiiorly; the posterior angles are very
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broadly rounded, the median part of the posterior margin has a broad and very deep incision;

the median part of the plate, outside and especially in front of the genital apertures, consists

of soft membi-ane. The genital apertures aie rathei- large, strongly curved and situated

pretty close together. The caudal stylets are very small and situated near each other on

the soft membranous part on a line with the posterior margin of the chitinous plate. On
each side of this plate, at a considerable distance from the margin, runs a very long, curved

line of very long, outward turning hairs, and from the part between the genital apertures

towai'ds the caudal stylets run four stripes, anteriorly very uarrow, posteriorly broader,

of extremely short, fine hairs.

MALE. The best pi'eserved specimen has become crooked through pressure (fig. 2f);

it is -21 mm. in length, consequently of small size compared with the female (fig. 2b : fig. 2a)

and lias a broad shape similar to that of the male of S. Argissce (represented in pi. IV,

fig. 3g— 3h), whereas in hair-covering and in the structure of the trunk-legs etc. it bears

great resemblance to S. Metope (pi. V, fig. If— 1 g). The head seems to be somewhat larger

than the trunk. Tlie front is somewhat produced as in S. An/i.^sfP, but the margin scarcely

concave in front of the antennulse. Antennulas, antennae, mouth, maxillula; and maxillae

essentially as in S. Mefopcr. The basal joint of the maxillipeds has a short, broad, conical

process on its inner surface, besides several groups or stripes of moderately long hairs; the

last joint is digitated, at the apex ending in about four points. The thiee pairs of pro-

cesses of the submedian skeleton are somewhat like those of S. Mctopce, but the first pair

are longer and more pointed, the second pair a little shorter and more or less diverging.

The lateial margin of the head is fringed with somewhat longer hairs tlian in .S'. Metop<r,

and fi'om its posterior angle a somewhat broader stripe of longer, and dorsally very long

bail's runs almost vertically upward across the side and the back; behind this stripe is a

moderately long, naked, dorsal transveise area, whereas the remainder of the trunk is covered

with hairs as in S. Mct«pfT\ however, the hairs are proportionally longer and coarser. The

dorsal and lateral jiarts of the iiead have hollow spaces beneath the skin. The first pair of

trunk-legs nearly as in S. Metopcc; the most important difterence is that the terminal

seta of the inner branch is consideiably shortei-, and shorter than the distance between

the base of the leg and the end of the outei- hvamh. The second paii- of legs are some-

what larger than in S. Me/ojJO', hut the shape and set* are nuicii the same as in this

species. The caudal stylets end in a .single seta which is scarcely as long as in the pre-

ceding species.

OVISACS. They aie comparatively latliei- small (fig. 2 c), sub-globular or oval,

difiering rather slightly in size; one of the largest which is li:! nun. in length and r)2 nun.

in bieadth, is represented. The eggs are proportionally rather .small and pretty numerous.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Faramphifhor Hocclii H. J. H. from West Green-

land, off Godthaab, »deep water« [probably 4U—UU fathoms], on Scrhdaria, C. HolbOll. In
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one speeinieii were found: one female and one male, and in front of the female were lying-

seven ovisacs, behind it one; another specimen contained one female and one male.

REMARKS. The genital area of the female in several respects (shape, chitinisation

and arrangement of hairs) deviates much from all the other species. By the name given to

this species I have commemorated Lieutenant-Captain Inspector C. Holboll, to whom the

study of Greenlaudish Malacostraca owes so much, and who more than half a century ago

sent home rich collections of these animals. A considerable part of this material was worked

out by H. Kroyer. In the writings of this author we also find interesting biological observa-

tions by Holboll concerning Greenlandish species of Lysianassida etc.

16. Sphaeronella intermedia n. sp.

(t'l. V, tig. :!a-:{h.)

FEMALE. The largest specimen is -89 mm. in length, 81 mm. in breadth and

somewhat flattened; the specimen represented in fig. 3a is -57 nnii. long and -47 mm. broad.

The head in the adult specimen is well defined and rather small. The tt'ontal margin provided

with fine and close hairs (fig. 3d). The antennulse moderately long, with long setae. The

antennae much as in the three preceding species, but the basal joint equals in lengtli one

of the two following joints. The good-sized mouth with a rather broad border. The

maxillulae with well-developed additional branch. The basal joint of the maxillae without any

process. The maxillipeds with a slender, naked basal joint, the thiee other joints all sepa-

rated, the terminal joint has t\\() short spines inside its point, and a single one on the out-

side. The sub-median skeleton has a single, rather narrow list inside each maxilla; a trans-

verse area in front of the basis of each maxilliped is covered with numerous tolerably long

hairs; between the head and the trunk two chitinised transverse lists. The lateral margin

of the head with a fringe of hairs, which ott" the maxilhe and the maxillipeds sjireads over

a pretty considerable triangular area. The trunk very sparingly set with simple, rather

short hairs. wWch are closest together behind the sides of the head; the trunk-legs distinct.

The genital area (fig. 3 e) large, quite as broad as the base of the head (fig. 3 a), somewhat

broader than long; the whole area forms a solid plate which is nearly heart-shaped, deeply

incised in front and with a semicirculai' posterior maigin. The genital apertures are some-

what curved, but their direction is nearly parallel with the median line of the animal, and

they are situated pretty near each other close behind the deep incision of the anteiior margin

of the plate. The {Ante is furnished with a numbei' of iri'egularly scattered hairs, and the

caudal stylets are situated close together at a good distance inside the posterior margin of

the plate, a little behind the genital apertures. (In the illustration we also .see the orifices

of the receptacula seminis, whicli are marked by dotted lines.)

17
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MALE. The only specimen is 19 mm. in length and a trifle narrower; compared

with the female represented, it is tolerably large (fig. 3 b : fig. 3a), bnt only of medinm size

compared with the largest female. Seen from below (fig. 3f), the body is nearly pentagonal;

the anterior outline, which only in its middle part is formed by the sligiitly curving frontal

margin, but towards the sides of parts belonging to a lower level, is bnt feebly curved and

comparatively broad, the lateral angles are obtuse, but the posterior margin of the body

forms a rathei- broad curve. The head is somewhat larger than the trunk. The afore-

mentioned, scarcely produced fi'ontal boi'der has a fringe of hairs. The antennuhe are slender,

of medium length and provided with long setre. The antennae and the maxillnlae much as in

the female; the mouth smaller than in the latter. The maxillae have a distinct conical

process on the posterior side of the basal joint. The basal joint of the maxillipeds has a

sinuate inner margin, its outer surface is supplied with hairs, and its anterior side has two

transverse rows of tolerably long hairs; the last joint ends in three points of unequal length.

In the sub-median skeleton are only found the two first pairs of processes; the first pair

which are situated Ijehind the maxillse, are broad, somewhat produced and rounded, the

second pair which are situated between the maxillipeds, are scarcely of medium length and

feebly diverging. The lateral margin of the head fringed with long liaii-s, and the ear-

shaped arch round the base of the antenuulae distinguishes itself paiticularly by its veiy

long hairs. The stripe of hairs whicli proceeds from near the posterior angle of the lateral

margin, running upward across the side and the back, is somewhat more oblique Mian in

S. HoJbliUi, and its hairs are somewhat shorter, otherwise the hair-covering of the trunk and

its dorsal, naked transverse area are much as in this species, and the same resemblance

appears in the empty spaces beneath the skin of the head. The first pair of legs consist of

a very broad and rather long, hairy basal part, from which proceeds a single moderately

long branch, which terminates in a single seta of the length of the whole leg or of the first

joint of the maxillipeds. The second pair of legs entirely like those of the former species,

the only terminal seta of the inner bi'anch about the length of that of the first pair of legs.

The very thick caudal stylets have a terminal seta wliich is scarcely as long as that of the

second pair of legs.

OVISACS. They ditt'er very much in size, even if not cimtaining larva\ Of ten

ovisacs belonging to the same female the suiallest one is globular ami has a diameter of

•30 mm., the largest (represented in fig. 3c), is '53 mm. hmg and 43 mm. broad. Fn another

female was fovmd a still larger ovisac; whicli is (U mm. in length and Vd mm. in breadth.

So these ovisacs are large compared with the females, and the eggs themselves are large

and not numerous.

LARVA. I have found two o\isacs containing larvae which were serviceable, yet

not ((uite capable of swimming away, and these speciuiens have served as models for fig. 3h.

A list cnrving .somewhat like an S is seen inside the anterior angle of the antennula. The

olfactory seta of the 2-jointed antennuhe is long, a little shorter than the cephalothorax.
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The antennae .somewhat .shorter than the antennnla?, the fir.st Joint a little shorlei- and tliirker

than the second, the third joint short, and its seta scarcely as long as the two last joints

combined. Of the maxillulse I have only fonnd two setae. The second and thiid joints of the

maxillae proportionally pretty long; all joints smooth. The second joint of the niaxillipeds

shorter than the third one. The seta on the posterior angles of the iirst abdominal segment

reach far beyond the candal stylets, wliich are small and distinctly sei)arated from the small

third segment. The body not having qnite reached its final shai)e, the relati^'e length of

the terminal setae of the caudal stylets cannot be indicated with full certainty, but they

are probably half the length of the body.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsnpium of Bruselia tuplca Boeck from Norway. The species

was discovered by Prof G. O. Sars, who sent me one female and eight ovisacs mutually

glued together, two of them with the larvae described. Later on he presented our Museinu

with some specimens of the host taken at Mosterhavn in a depth of 150 fathoms, and in

one of these specimens I found two ovisacs, beneath them the female represented, and

behind this female eight ovisacs glued together in a lump (none of them containing larvae),

but I am uncertain whether all these ovisacs were laid by the female found, or whether

eight of them were not rather laid by a female which may have fallen out. At last I

bought Piof. Sars' whole mateiial and found in one specimen a female (the largest), a male

and four good-sized ovisacs mutually glued together.

REMARKS. The .species is nearly related to S. HolhoUi, yet both sexes distinguish

themselves from it by several good characters, the female e. g. by the fringe of hairs on the

frontal margin and by the hairs in front of the niaxillipeds, the male by the structure of the

fii'st pair of legs.

17. Sphaeronella capensis u. sp.

(Pl.V, til,', ia-ic; 1.1. VI, fiy. 1,1-1 <l)

FEMALE. The only specimen (fig. 4a) was •.o'i mm. in length and 45 mm. in breadth,

shortly ovate, broadest in front of the middle and scarcely as tliick as broad. The head,

which is well defined, and the genital area are both found on the ventral surface of the

body, at some distance from the anterior and the posterior end respectively. The frontal

margin naked. The antennulae of medium length, with long setae, the terminal seta much

longer than the whole antennnla (fig. 1 a). The antennae, the month, the maxillnla; and the

maxilla; much as in tS. intermedia; the niaxillipeds with a somewhat shorter, naked basal

joint and with a pointed terminal joint, without distinct secondary spines. The sub-median

skeleton with a moderately narrow list inside the maxillae, naked all (iver; behind the

niaxillipeds two transverse lists between the head and the trunk. The lateral margin of

the head naked. The trunk naked; only one trunk-leg is sni)posed to be found. The genital

17'
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area (fig. lb) broader than tlie head ^tig. 4a), a little broader than long, and consisting of a

somewhat angular ehitinous i»late, wliich has a menibranons part outside and behind the

genital apertures. These apertures are somewhat curved, their direction is approximately

parallel with the median line of the animal; their distance from each other is less than

moderately great, and they are situated somewhat in front of the posterior mai'gin of the

area, but beliind the middle of it. The whole area is naked, and I have been unable to

find caudal stylets. In the rnidtUe of the area we see the orifices (o) of the receptacula

seminis, one of wliich (r) is represented by a dotted line.

MALE. The only specimen is -Hilimm. long and almost as broad (tig. Ic and Id);

though actually small, compared with the female, it is more than middle-sized (fig. 4 b :

fig. 4 a). Seen from below, in general shape and in most details it resembles the male of the

previous species. The head a trifle larger than the trunk. The frontal margin is naked.

The antennulae proportionally long, slender, with long setae. The antennae and the maxillulae

much as in the previous species; the mouth small. The maxillfe difter from all other species

in the structure of the basal joint, which in its distal part close to the boundary between

the inner side and the posterior side is provided with a protruding plate, the margin of

which runs out into a number of spiniforni, partly somewhat curved processes; the claw can

be folded up along the inner side of tliis plate, which is very conspicuous in a lateral view

of the animal (fig. 1 d) ; the basal joint, besides, has a knot-like protuberance on its outer

side. The maxillipeds are long; their basal joint has a sinuate inner margin and several

shorter and longer transverse rows of moderately long hairs on the anterior surface; the

terminal joint seems to be bifid at its apex. The sub-median skeleton has only the same two

pairs of processes as the preceding species, the first pair somewhat produced and rounded,

the second pair comparatively close to each other, rather short, triangular, pointed, slightly

diverging. The ear-shaped arch surrounding the ])ase of the antennula is furnished with

hairs of medium length, and from that point the hair-covering continues in a broad stripe of

similar hairs along the whole length of the outside of the protruding lateral border of the

head ; fi'oni the posterior angle of this border a fringe of pai'ticularly long hairs runs upward

and backward across the side and the back in a very slanting line. On the back behind

this line we find the usual naked area, which indeed is rather long, but much nari-ower than

in the preceding species; the remainder of the back, the sides, the posterior end and the

ventral surface ai'e rather densely covered with liairs of medium length. The hollow spaces

beneath the skin of the head as in the preceding species. The fii-st pair of legs much as

in S. intermedia, except that there is a shorter process on the exterior side of the branch

near its base, and the terminal seta is a little shorter than the basal joint of the maxillipeds.

The second pair of legs also much as in the preceding species, but the outer branch is

reduced to a smaller excrescence; the terminal seta of similar length to the fiist pair of

legs. The caudal stylets rather thick; tlie terminal seta (juite the length of those of the legs.
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OVISACS. They are moderately large, without considerable difference of size; one

of the largest is represented in iig. 4c, it is shortly ovate, and its longest diameter is 37 mm.

The eggs are moderately large, somewhat numerous.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. In the marsupiuni of a female of Lemhoides afer Stebb. fi'oni South

Africa, at or near the Oape of Good Hope, were found; one female, one male and eleven

ovisacs, the latter united in two lumps, one of them with eight, the other with thi-ee ovisacs.

Our material of the host is examined and described by the Rev. Th. R. R. Stebbing.

18. Sphseronella Gitanopsidis n. sp.

(PI, VI, tig. t>a--2,L'-)

FEMALE. The only specimen found (fig. 2a) is -U? mm. in length and 85 mm. in

breadth; the head well defined and the trunk sub-globular. The frontal margin naked

(fig. 2 d). Antennula; comparatively long, with moderately long setae. Antennae 3-j(jinted

;

their basal joint of the length of the second joint (is incorrectly reproduced in the drawing);

the terminal seta about the length of the last joint. The mouth of medium size. The

maxillulae with a good-sized additional branch. The basal joint of the maxillae with a small

tap on the posterior side. The maxillipeds slender, the basal joint naked, the following

three joints mutually separated, the last joint with a couple of spines inside the point. The

sub-median skeleton with rather narrow longitudinal lists and with a pretty small process

inside the inner angle of each maxilliped ; a considerable, centrally much expanded transverse

list behind the maxillipeds, between the head and the trunk. The trunk naked; the trunk-

legs distinct. The genital area (fig. 2e) somewhat narrower than the head (fig. 2 a), much broader

than long; the more solid chitine forms a broad, anteriorly open, semi-circle, of which a rather

small or large lateral part is slightly, the remainder solidly chitiuised. The geiutal aper-

tures are rather obliipie, they are moderately far apart from each other, and they are situated

close up to the anterior margin of the solid cliitinous list, wliile the caudal stylets are placed

close together inniiediately behind its posterior margin; the whole area is naked.

MALE. The only specimen found (fig. 2f—2g) is but 'LoS mm. long and -120 mm.

broad, consequently smaller than any other male of this genus, but I am unable to say

whether it is ([uite full-grown; it is also small compared with the female (fig. 2b : fig. 2a).

Seen from below, it is oblong with obtuse lateral angles and broadly rounded anteriorly and

postei-iorly. The head as large as the trunk. The frontal border considerably produced,

evenly rounded, its margin naked. The antennulae of medium length, the terminal seta the

length of the antennula. Antennae, mouth, maxillulae and maxillae essentially as in the

female. The maxillipeds of medium length, their basal joint on its anterior side provided

with some groups of very fine hairs. The first pair of processes of the sub-median skeleton
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short and rounded, the second pair short, somewhat produred and strong-ly converging.

Tlie lateral margin of the head in its whole length sujiplied with hairs of medium length;

some\Aiiat in front of the posterior extremity of this mai'gin begins the line which runs

upward and backward in a somewhat oblique direction across the side and the back; in the

latter place the hairs become long, but in this species this line only forms the anterior

boundary of a broad belt of hairs of medium length, behind which we find the usual naked

transverse area, which is rather long and also broad; the remainder of the trunk: its sides,

posterior extremity and ventral surface, are closely covei-ed with hairs, part of which are

proportionally rather long. The head has empty spaces beneath its skin. The fii'st pair of

trunk-legs are rather small, with a single, pretty short branch, and a tolerably short and

thick process on the outer side at its base; the branch ends in two setae, one of which is

short, the other long, but scarcely the length of the basal joint of the maxillipeds. The

second pair of legs are of less than medium size, with a shorter outer branch and a some-

what longer inner branch; the terminal seta of the outer branch scarcely half the length of

the whole leg, whereas the inner branch has a short seta on its outer side, and the terminal seta

is nearly the length of that of the first pair of legs. The caudal stylets rather short, each

with a pair of terminal setae, which are somewhat thicker and longer than the hairs of

the trunk.

OVISACS. Only two are found; they are tolerably large and of about equal size;

the one represented (fig. 2 c) somewhat flattened and rather triangular in outline, its longest

diameter being -59 mm. The eggs pretty numerous, about middle-sized.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Gitanojms arcfica G. O. Sars from Varangerfjord

(the most northern part of Norway) at Vadso. Prof Sars discovered the parasite in a single

specimen, which he subsequently lent me, and in which were found: one female, one male

and two ovisacs.

19. Sphaeronella Giardii n. sp.

(PI. VI. tig. :Ja-:!l.)

FEMALE. One specimen (fig. 3 c) which has laid six ovisacs and no doubt has

finished laying eggs, and which is oblong and somewhat shrunk, measures -iVS nun. in length

and '^o mm . in breadth, whereas another female (tig. ;5 a), which had not yet begun laying

eggs, is 124 mm. long and 131 mm. broad — consequently broader than long — and about

double the length and nearly three times the breadth of the first mentioned specimen. The

head is proportionally small and well defined from the trunk. The frontal margin is naked

(fig. 3 e). Antennnhe of medium length, pretty robust, with short apical setae. Antenn*.

3 jointed, the second joint longer than the hist or the third; the terminal seta of medium

length. The mouth-boider of medium breadth. The maxillul* with a good-sized additional
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branch. The maxilhe noimal, with smooth basal joint. The maxillipeds scarcely of medinm

length; the basal joint pretty robust, naked; second and third joints coalescent; the last

joint with a spine inside the point. The sub-median skeleton much as in S. HulhoUi. On

each of the lateral borders of the head ^\'e find an area — more narrow towards the front

and broad posteriorly — , which is closely covered with exceedingly short and fine hairs.

The trunk is naked ; trunk-legs are found. The genital area (fig. 3 f) is much narrower

than the head (fig. 3a), much broader than long; the solidly chitinised part forms a some-

times narrow, sometimes tolerably broad semi-circle (in the latter case as in the following

species, fig. 4d), which opens broadly towards the front, with the foremost end of each side

curved somewhat inward; the posterior margin is tolerably concave, and fi'om the median

part of the ring proceeds a considerable plate, wliich occupies the rather broad space be-

tween the obli(iue, somewhat curved genital apertures, advancing somewhat beyond their

anterior ends, and being cut off anteriorly by a straight line. The caudal stylets a little

apart, situated on or closely behind the posterior margin of the solid chitine. The whole

genital area is naked.

MALE. It attains a length of about •21mm.; seen from below (fig. 3g), it is only

about one sixth narrower than long, and seen laterally (fig. 3 h), it is very thick ; compared

with the female, it is about middle-sized (comp. fig. 3 c, fig. 3 a and fig. 3 b). The head scarcely

as large as the trunk. The fiontal border but feebly produced and naked. The autennulae

a little more slender than in the female, their setae a trifle longer. The antennae and the

niaxillulae as in the female; the mouth-border proportionally broader than in the latter. The

basal joint of the maxillae provided on its posterior side with a comparatively pretty long,

oblique tap. The basal joint of the maxillipeds longer than in the female, with about three

conical processes on the inner margin; on the distal part of the anterior side about three

transverse stripes of ordinary hairs, on its i)roximal part two to four tiny, naked, transverse

keels and a group of hairs at the base; the terminal joint with a couple of spines close inside

the point. The sub-median skeleton with the two first pairs of processes distinct; the first

pair small, the second pair long and parallel. From in front of the base of the antennula the

lateral margin of the head is furnished with a line of hairs of medium length, which fiom the

posterior end of the margin proceeds upward and foi'ward in a slightly oblique direction

across the side and the back. Bejiind this bouudaiy, the back, the sides and the ventral

surface of the trunk are closely covered with setaceous hairs of medium length; however, a

careful examination shows that the trunk is covered with luimerous small, somewhat oblong,

transverse knots, from each of which proceed two or (more connnonly) three hairs, the central

one of which is the longest. (Tliis arrangement, which is difficult to observe, is not repro-

duced in fig. 3 g and fig. 3 h, as it was not discovered till after the plate was printed).

However, on the back, far from the anterior boundary of the hair-covering, we find a short

and not very broad, naked transveise area. The first pair of trunk-legs have a peduncle of

medium breadth, a rather short inner branch and a little longer outer branch; each branch,
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as a rule, ends in one or two short and one longer setae, the latter of which, however, is

only half or scareelj' half the length of the basal joint of the maxillipeds (sometimes there

are two about equally long setae at the end of the outer branch), and finally a rather short

seta on an angular process of the peduncle outside the outer branch. The second pair of

legs comparatively pretty long, with a short outer branch at their base, ending in a shorter

seta, while the inner branch ends in seveial sets, the longest of which is distinctly longer

than the setae of the first pair of legs. The caudal stylets are rather small, with short setae.

— The frontal thread is between two thirds of or the entire length of the whole body,

simple, ending in a thick disk.

OVISACS. They are of medium size (fig. 3d), without great mutual difference (at

least if not containing young ones), for the most part shortly oval ; the ovisac represented is

•47 mm. long and 39 mm. broad. The eggs of medium size, not very numerous.

LARVA. I have found no free specimen, and the larvae wliich I pulled out of the

ovisacs were not sufficiently developed to allow of giving a description of them.

POST-LARVAL DEVELOPMENT. Some pupae of both sexes have been found

(fig. 3i—31), and their interesting development is described on p. 54—55.

HABITAT. The marsupium of Frotomcdeia fasciata Kr. from Denmark. In a

large material without specialised locality are found eleven infested specimens; a twelfth

one was taken by Dr. Job. Petersen in the Kattegat at Stat. 403 (twelve fathoms). Only

seven of these twelve specimens have been very closely examined, but a statistic account of

four of them will be sufficient. In one specimen were found: the female represented in

fig. 3 c, with a male adhering to its ventral surface, and six ovisacs partly glued together.

In another specimen were found: a good-sized female, a male and seven ovisacs, thus di-

stributed: three ovisacs were lying beside and in front of the female, the remaining four

and the male lying behind it; finally, a pupa was hinged to the base of the gill of the

hindmost leg but one. In a third specimen occurred: one good-sized female, five males,

three ovisacs and five pupa?; lour of the males and all the pupa? were lunged to gills, to

marsupial plates or to the epimera of the second — sixth pair of legs. In a fourth spe-

cimen appeared the extremely large female represented in fig. 3a, one male and one pupa;

the female occupied the front half of the maisupiuni, whereas its hindnidst half was occupied

by six of the host's eggs, containing young ones about half develojied; in whicli the limbs

were very distinct.

20. Sphaeronella Bonnieri n. sp.

(PI. VI. tlL'.4:i-4(J: pi. VII, ti;.'. 1 :i— 1 1m

FEMALE. The specimen represented in fig. 4 a — the largest one found — measures

•97 mm. in length and -94 nun. in breadth. In the head and its organs of this species com-

pared with the preceiling, 1 have not been able to find any deviation which would seem
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qualified to form a character of species. Trunk naked; trunk-legs present. Genital area

(fig. 4d) essentially as in tlie preceding species, for in S. Giardii the chitinised semicircle

can be almost as broad as in S. Bonnieri; tlie only deviation found is the situation of the

caudal stylets which in the latter are placed a little more towards the front oii the ring

itself, but whether tlus is a valid character, I am not prepared to decide.

MALE. Considerably larger than in ,S'. (iiarilii, two specimens being respectively

28 mm. and 29 mm. in length, but they dilfei' chiefly from that species in the swollen

appearance of the trunk, — its volume several times exceeding that of the head - and in

a very dift'erent hair-covering (fig. 1 a and fig. 1 b). Its frontal margin, antennula*, antennae,

mouth, maxillulae, maxillae and maxillipeds do not exhibit really good characters. The first

pair of processes of the sub-median skeleton seem to be longer, whereas the second pair are

a little shorter than and differ in shape from (S'. Giardii. The hair-covering of the lateral

border of the head as in this species, but the border itself is shorter and vanishes outside or

a little beliind the base of the maxillae, and from this point the boundary line between the

naked head and the hair-covered trunk runs upwaid and liackward in a slightly oblique

direction across the side and the back. The whole dorsal surface, the sides and the ventral

surface, except its foremost pretty considerable part, are closely covered all over with simple,

moderately long hairs which grow separately (not as in S. Giardii two or thi-ee from the

same little eminence); the back without naked transverse area. On account of the swelling

of the trunk, the legs and the caudal stylets are much further removed from the lateral

and the posterior outline than in nearly all other species, and the caudal stylets are situated almost

in the middle of the ventral surface. Both pairs of trunk-legs are proportionally smaller,

and their long terminal setae a little shorter than in S. Giardii ; from the peduncle of the

first pair of legs outside the outer branch proceeds a distinct process ending in a seta, but

the other differences in the length of the setae etc. between this and the preceding species

are of slight or no value.

(Three, but not the fourth, of the males found are more or les.s closely wrapped up

in long, fine threads, or rather, it looks as if a tlu'ead were wound round the body in

numerous curves and with projecting nooses, but I have tried in vain to find out the origin

and nature of these remarkable threads. Fig. 4 b exhibits one of the closely wrapped

specimens.)

OVISACS. These are oval or shortly oval (fig. 4c), a little larger than and with

somewhat larger eggs than in S. Giardii, otherwise as in this species. The ovisac repre-

sented (fig. 4 c) is 53 mm. long and 43 mm. broad.

LARVA and POST-LAHVAL DEVELOPMENT. UnknoAvn.

HABITAT. Profomedeia fasciala Kr. from West-Greenland. I have found it in

old specimens which were determined by Kroyer, but unfortunately I neglected at the time

to put down statistics about the number of hosts etc. of the parasites found, viz.: one adult

female, one half-grown female, one very small female, one male without surrounding tlu-eads

18
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and three ovisacs. I found further in the marsupiuni of a female from the harbour- of

Godthaab (2—3 fathoms , sand with sea-weeds, collected by Th. Holm ^/vii 1886) : one adult

female, one male in a close wrapping of tlu-eads, and two ovisacs glued together ; in the mar-

supium of another female from the same locality were found: one adult female, one closely

wrapped male, and six of the host's own eggs; in a young female without marsupiuui, taken

in a depth of ten to fifteen fathoms in that harbour were found: one small female, only

•34 mm. in length and nearly as broad, on which, nevertheless, occurred two spermatophores,

and a male, round which a few threads were spun, was also attached to it.

REMARKS. It is an interesting fact, that the same Amphipod, Protomodeia fasciata

Kr., has one parasite in Denmark and another very closely allied species in West-Greenland.

The two parasitic species seem to be distinguishable from each other with cei-tainty only by

the difterences between their males.

21. Sphaeronella longipes n. sp.

(Fl. VII. fig. 2a—2 g).

FEMALE. One single tolerably large, but flattened and ill-treated specimen has

been found, which measures •73 mm. in length and -92 mm. in breadth, and besides, several

well preserved specimens, all of which, liowever, aie but scarcely half-grown or recently

hatched, so that the largest one (tig. 2 a) is not more than 4G mm. long and somewhat longer

than broad, wliile a very small specimen, represented in fig. 2d and fig. 2e, is only 26 mm.

long, and the proportion between the length and breadth of tliis animal is as 7 to 4. The

head is well defined. The frontal margin naked. AntennuliB rather long and slender, with

long terminal setae. Antennae 3-joiuted, tliird joint shorter than the second (fig. 2 c, c); terminal

seta about the length of the two last joints combined. Mouth-border of medium breadth.

MaxiUulae with well developed additional branch. Maxillae with smooth basal joint. Maxil-

lipeds rather long and slender; basal joint naked, second and third joints coalescent, last

joint digitated at the end with three exceedingly short points. The sub-mediau skeleton

with a somewhat narrow list inside the maxilhe, naked all over; no transverse list between

the head and the trunk. Lateral margin of the head naked. Trunk naked. Ti-unk-Iegs

compared with those of the other species of this genus exceptionally good-sized, consisting

of a proportionally rather long cylindrical joint, from the end of which proceeds a proximately

tliickened very long seta, tlu-ee to four times the length of the joint, and besides another

seta equal to, or somewhat exceeding the length of the joint. About the genital area no

information can be given; in the small specimens it is not developed. The caudal stylets

c(jnsiderably shorter than the legs, each ending in three setae of unequal length, the longest

of them almost equalling in length the short seta of the trunk-legs.

MALE. Unknown.
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OVISACS. Of about equal size, elongated oval (fig. 2b); the specimen represented

measures -71 mm. in length and -46 mm. in breadth. Eggs numerous, about middle-sized.

Judging from the size of the ovisacs, the adult females of this species must be supposed to

be 1 mm., or somewhat more, in length.

LARVA. A specimen found free (fig. 2f) is -16 mm. long. Cephalothorax more than

Va time longer than broad. The front with a long, almost straight list inside the base of

the antennula. Antennulae 3-jointed; olfactory seta about three times longer than the an-

tennula and scarcely half the length of the cephalothorax. Antennse much as in the larva

of S. intermedia. Of the maxillul* only a single seta has been discovered. Fiist joint of

the maxillae of a little more than medium length, smooth; the two others normal. Second

joint of the niaxillipeds shorter than the tliiid. Abdomen small, its first segment somewhat

longer and a trifle broader than the second, and its long seta reacliing a little beyond the

ends of the caudal stylets; second segment scarcely longer and not broader than the third,

fiom which the relatively good-sized caudal stylets are well set oif, but their long setae are

defective in my two larvae.

POST-LARVAL DEVELOPMENT. A single pupa (fig. 2g) found on the glass

during the preparation is 17 mm. long and 11 mm. broad; it is described above on p. GO.

HABITAT. Ampelisca temiicornis Lilljbg. from Denmark. I have found the

parasite on nine specimens, six of which were rather young, without marsupium. On each

of five of these occurred a not half-grown or very small female (in one case it was evidently

just hatched); on the sixth specimen I found two free larvae. In a specimen with half-

developed marsupium occurred one not halfgrown female. The two other hosts were females

with fully developed marsupium ; in one of them occurred five ovisacs, in the other the above-

mentioned flattened female and four of the host's own eggs.

REMARKS. By the very long setae of the trunk-legs this species is easily di-

stinguished from all other hitherto known species of this genus.

22. Sphaeronella Amphilochi n. sp.

(PI. VII, flg.3a-3b).

FEMALE. The only specimen found was adult and measured •54nnn. in length

and •40 mm. in breadth. The head (fig. 3 a) is well defined from the trunk. The frontal

margin with short and very fine hairs. Antennulae tolerably long, with pretty long setae.

Antennae 3-jointed, the basal joint appears shorter than the following joints; the terminal

seta about the length of the last joint. Mouth-border of about medium breadth. Maxilluls

with rather short additional branch. Basal joint of the maxillae smooth. Basal joint of the

maxillipeds long, slender and naked, second and thiid joints coalescent, last joint ending in

a point. Sub-median skeleton naked, but a peculiar characteristic in this species is that the

X8»
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liindmost, broadest and thinnest of the two transverse lists which are found on the ventral

side between the head and the trunk, is provided with short hairs tlu-oughout its whole

length. The lateral margin of the head supi)lied with hairs of medium length, which anteriorly

are arranged only in a single line, but somewhat in front of the base of the maxilla; begins

a broader area, which runs obliquely backward and outward. The trunk naked; trunk-

legs not found , but no doubt present. The genital area (fig. 3 b) not quite as broad as the

head, somewhat broader than long; the more solid chitine forms about two thirds of a ring,

which opens broadly in front: laterally the ring is narrow, but posteriorly it is broad, its

median part forming an area which consists of an expansion of the hindmost part of the

ring and of a triangular process advancing anteriorly between the genital apertures and

dilating into a small plate in front of the anterior extremity of the apertures; the whole

median part of this area again is occupied by an oblong, anteriorly pointed area of tliin

skin. The genital apertures come pretty close together in front and are situated quite near

the advancing process just described; they are rather oblique and a little ciu'ved. The

caudal stylets ai-e situated on the hindmost -part of the just mentioned membranous little

central area; each of them ends in two or three setae, one of which is quite exceptionally

long. The margin and tlie foremost part of the cliitinous plate situated between the genital

apertures, are provided with fine hairs, some of which are rather long; some hairs are also

scattered outside the genital apertures on the thin membrane covering their muscles.

MALE. Unknown.

OVISACS. The two ovisacs found are u-regularly shaped, probably owing to

pressure; they are somewhat oblong and flattened; the largest is -42 mm. in length. The

eggs middle-sized, not numerous.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. In the marsui)ium of a specimen of AmpMlochoides piisilluf: Gr. 0. Sars

from Denmark were found: one female and two ovisacs adhering to each other.

REMARKS. The female nf this small species is no doubt well characterised by

the hairs on its head, the structure of the genital area and the particularly long seta of

the caudal stylets. The name of S. AmpMhchi is perhaps not quite suitable, but is was

given, and the plate engraved, before a renewed examination of the host by means of the

new work by G. 0. Sars, revealed that it belonged to a species of the recently established

genus Amphilochoidcs G. O. S. not hitherto observed in Denmark.

23. Sphaeronella Dulichiae n. sp.

(PI. VII, tig. la—4il).

FEMALE. The only specimen found (fig. 4a) is '72 mm. in length, -59 mm. in

breadth and a little thinner than broad. The liead of very good size in proportion to the
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trunk, well defined and nnnsnally broad in proportion to its lenf>:th. The frontal margin

naked (fig. 4c). Antennulae short, with tolerably short setae. Antennae well developed, but

partly broken oft'. Mouth good-sized, mouth-border of medium breadth. Anterior branch of

the maxillulae very long, additional branch rather short. Basal joint of the maxillae hardly

middle-sized, smooth. Maxillipeds proportionally small, much shortei- than in any of the pre-

ceding species; the basal joint, in proportion to its length, rather thick, naked; second and

third joints coalescent, last joint pointed. The sub-median skeleton deviating much in ap-

pearance from those in the preceding species (conip. fig. 4c), naked. Lateral margin of the

head with a series of moderately short hairs. Trunk naked; trunk-legs small, with short

setae. Genital area (fig. 4d) much narrower than the head, considerably broader than long,

forming a transverse, pretty solidly chitinised plate, wliich is sub-oval, yet a tolerably large

part of the posterior margin forming a straight line; the genital apertures are large, the

distance between them of about medium length; they are furthermore considerably curved,

and the anterior half of their inner lip nearly parallel; their posterior extremities are found

a little in front of the posterior margin of the plate. The caudal stylets are situated close

together on the posterior margin of the plate; they are small, with shorter setae. The

part of the plate which is situated behind the genital apertures, and a narrow area sur-

rounding the membranous part, wliich, as usual, is found outside each genital aperture, are

furnished with numerous fine and rather short hairs; the remainder of the genital area

is naked.

MALE. Unknown.

OVISACS. Compared with the female found, they are very large (fig. 4b : fig. 4a)

and without much ditference in size; the largest, which is represented, is -56 mm. in length.

The eggs are large, not numerous.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. In the marsupium of a female of Dulichia monacanfha Metzger from

Denmark were found: one female and four ovisacs.

REMARKS. The female is easily distinguishable from all other species by its very

short, but otherwise quite normally constructed maxillipeds.

24. Sphaeronella Acanthozonis n. sp.

{PI. VII, fig. 5a—5il).

FEMALE. The only specimen found is very large, namely 4'2 mm. in length,

3-4 mm. in breadth, and nearly as tliick as broad. The body seen from below (fig. 5b), is

regular and rather shortly ovate, narrowest towards the tiont, the head and the genital

area situated at a not very short distance from the anterioi' and the posterior outline re-

spectively, and the trunk-legs very fai- from the lateral outline; seen laterally (fig. 5a), the
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head protrudes somewhat like a small triangle, besides, we see a knot-like protuberance,

somewhat in ti'ont of the middle, at a short distance fi'om the outline of the back. The

head is exceedingly small in proportion to the tiunk, and it is distinguished by the particular

solidity of the chitinised parts to the front and on the sides, which, moreover, laterally and

anteriorly extends considerably on the lower surface, so as to render the area with the

appendages somewliat smaller than in the other species. The frontal margin naked (fig. 5c).

Antennulae slender, of niediimi length, second joint proportionally longer than in the preceding

species, the set* of about medium length. Antennae 3-jointed, basal joint short, second

joint longei' than the third, and the latter longer than the seta. Mouth laige, with border

of medium breadth. Additional bianch of the maxillula' well developed. MaxilLf rather

small, their basal joint smooth. Maxillipeds compaiatively short and slender, yet somewhat

longer than m S. Bvlichm; the basal joint has one or two stripes of excessively short hairs

(not shown in the drawing) on the inner side, and similar hairs on the inner part of the

terminal maigin; second and thiid joints separated, the last joint pointed. Sub-median

skeleton provided with thick lists, naked; a double list between the head and the trunk,

somewhat behind the base of the maxillipeds. Lateral margin of the head naked. Trunk

naked; the trunk-legs are small but conspicuous, rounded knots without setae — thus deviating

much from all other species. Genital area (tig. 5d) somewhat narrower than the head, much

broader than long, iirmly chitinised all over; it has a long, somewhat concave, anterior

margin, convex, oblique lateral margins and a shorter, deeply incised, posterior margin.

The genital apertures situated somewhat behind the middle of the plate; they are of medium

size, close together anteriorly, and somewhat diverging posteriorly. The caudal stylets in

close proximity on the plate close to its posterior margin; they are small, each ending in a

rather long seta. The whole genital area naked. (In the illustration the orifices of the

receptacula seminis are seen at a short distance in front of the genital apertures).

MALE, OVISACS, LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. In the marsupium of a female of Acanthozone cuspidata (Lepech.)

fi-om the Kara Sea was found a single female.

25. Sphaeronella frontalis n. sp.

(PL VII, fig. 6a—6i; pi. Vlll, tig. la-le).

FEMALE. The largest specimen (fig. la) is l'84mm. long and 1-71 mm. broad,

and the thickness about three fifths of the breadth. The body is narrower towards the

front, and its long posterior outline is sligthly concave in the middle. The head nearly

middle-sized and distinctly defined from the trunk. An excellent character of tills species

is that the imked frontal margin expands in the middle into an oval, transverse, flat cup

(fig. 1 d) , the breadth of wliich somewhat exceeds the diameter of the basal joint of the



143

maxillipeds. Antennulse scarcelj^ of medium leugtli, with setcTe of medium lengtli. Auteunse

3-jointed, first joint short, the third hunger than the second, but shorter than the seta. Mouth

rather large, with mouth-border of medium breadth. Basal joint of the maxillte smooth. Ma-

xillipeds middle-sized, proximal part of the basal joint with some transverse lines of short, fine

hairs on their anterior side; second and third joints separated, the last joint ending digitated in

four or five points. Sub-median skeleton very powerful, naked, with a double list between head

and trunk somewhat behind the base of the maxillipeds. Lateral margin of the head has a

tolerably broad longitudinal belt of shoi't and fine hairs. Trunk naked; trunk-legs normal.

Genital area (fig. ()i) much narrower than the head: the solid chitine really consists of two

halves, each of them forming an obli(pie, irregular arch, which begins witliin the genital

aperture a little behind the anterior' angle of its lips, whence it continues very chjse to the

lips, following their direction to the posterior angle, then advancing tVirward and outward

in an oblicjue line; its anterior extremity curving a little inward; the two arches connected

between the genital apertures are strongly curved and placed at a pretty considerable

distance from each other. The caudal stylets are somewhat apart and comparatively far

from the genital area; their setae have no doubt fallen ofi. The skin between the genital

apertures is closely covered with very short and fine hairs, which also extend somewhat

further backward, though not nearly as far as to the caudal stylets; besides, a tolerably

large part of the chitinous arches — not their anterior part, however, — is furnished with

fine hairs.

MALE. It is large in proportion to the female (fig. lb: fig. la), indeed quite ex-

ceptionally so, namely HO mm. long and oS mm. broad. The head occupies only between a

tliird and a fourth of the whole body, conseciuently it is very short and also narrow, compared

with the large trunk (fig. (Ja—6b). The frontal border somewhat produced; the margin

evenly curved, without cup, naked. Setae of the antennulai tolerably long. Antenn;e (fig. 6 c)

seem to be 4-jointed; the basal joint short and coalescent with the skeleton of the head;

the connective membrane between the third and fourth joints is long, the terminal seta very

long, yet somewhat shorter than the antenna, with a transverse division not very far from

the base. Mouth as in the female. Maxillulae (fig. 6d) with two long principal branches,

the anterior one the longest, and at the base of it an extra branch of about half of its

length; the additional branch (e') is long, and its basal part forms a pretty thick, articulated

foot. Maxillae as in the female. Maxillipeds tolerably long; basal joint powerful, its

inner margin armed with a pair of rather short, pointed processes (fig. 6e); its anterior

surface is decorated in a peculiar way by scattered areas covered mth long hairs alternating

with partly large groups of very small, transverse eminences supplied with very short hairs;

its other sides are decorated in a more or less similar way; second and third joints separated;

the terminal joint ending in at least a couple of points. The first pair of processes of the

sub-median skeleton short and blunt, the second pair long and projecting straight backward;
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the base of each of these merges gradually into a strong list, and these two lists run

forward, nearly parallel, towards the postei'ior margin of the rostrum. Lateral margin

of the head with a stripe of moderately long hairs, wliich fi'om the posterior angle of

the margin continues upward in a vertical line across the side and the back, but the

hairs of this part are long. The whole trunk, except the foremost pait of the ventral

siuface, is closely supplied with peculiai-, small, transverse eminences, each of which

(fig. 6h) bears about ten hairs, which radiate backward and obliquely sideways; on the

greater part of the trunk these hairs are short, but on its liindmost third part, following

a line fi'om the caudal stylets obliquely backward and outward towards the second pair of

trunk-legs, and thence further, obliquely backward, they ai-e pretty long. Trunk-legs com-

paratively small. The fiist pair (fig. (Ja and fig. (Jf) consist of a clumsy peduncle with two

branches, the outer one a little shoiter than the peduncle and ending in two about equally

long, hairy setae, the longest of wliich is not twice the length of the branch, and rather

thick; the inner branch is difficult to undeistand. it is of the same length as, but much

thinner than the outer one, with an articulation in its middle and, especially outside tliis

articulation, provided with a number of hairs. The second pair of legs (fig. (ig) about the

length and breadth of the outer branch of the first pair; on the outer side, at a sliort distance

from the basis, a short, blunt process (presumably an outer branch) ending in a seta, and

the leg ends in two hairy setae, the longest of wliich is double the length of the leg and

very thick. The caudal stylets are situated far to the front on the ventral surface, a little

behind the niiddle of the trunk; they are rather slender, each ending in a hairy seta, which

is equal in length to the longest seta of the second leg.

OVISACS. They are middle-sized (fig. 1 c), oblong, somewhat flattened ; the specimen

represented has young ones in the Nauplms stage, and is TUB mm. in length and -69 mm.

in breadth. Eggs numerous and small.

LARVA. Fig. 1 e is di-awn from specimens pulled out of the egg-membranes. The

front on each side inside the base of the anteunula has a long, oblicpie list, the ends of

which are curved inward. Antennulae 3-jointed; the olfactory seta about half the length of

the cephalothorax. Antennae almost the length of the antennulae; second joint somewhat

longer and considerably more slender tlian the first one, the third joint veiy short, the

terminal seta the same length as or longer than the second joint. Maxillula as in S. Calliopii,

with four branches which, however, are shorter and more slender than in tins species, and

the lundmost branch only is haiiy (not, as in the drawing, the penultimate one as well).

The joints of the maxilla; each of medium length, smooth. Second joint of the maxillipeds

considerably shorter than the third. Segments and set* of the abdomen as in S. CaUiopiu

with the exception that the long set* of the caudal stylets are only half the length of the

body (and perhaps even relatively shorter in the fi-ee swimming larva).

POST-LAEVAL DEVELOPMENT. Unknown.
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HABITAT. The iiiaisupimii of Ampclhcn n>ncrocr2)]/aJa Ijilljebcug iroiii Denmark.

Only a single infested specimen has been tbnnd, and in the anterior part of its marsnpinm

occurred: a deformed female, which had probably finished laying eggs, one male and seven

mutually adhering ovisacs, one of which contained full-grown larvae; in the hindmost part

appeared the large female represented, one male and six uuitually adheiing ovisacs; one

ovisac had fallen out before its place was ascertained.

REMARKS. Tiie name of the species points to the remarkable cni) on the frontal

margin of the female. The male deviates much from all other hitherto known forms.

26. Sphaeronella microcephala Giard and Bonnier.

(PI. VIll, lig.iJn—iik).

SplKeroiieUa microcephala Oiard and Bonnier, Compt.-rend. de I'Acad. des Sc, 25 sept. 1893.

^ — — Bull, scientifique de la France ot de la Belgique, T. XXV,
fuse. 2, 1895, p. 4G-4, pi. XII, lig. 40—47.

FEMALE. The largest specimen, which had only just begun laying eggs, was

144 mm. in length and of the same breadth and thickness (tig. 2a), sub-globular, yet a little

pi'oduced and almost pointed towards the front, which is due to the fa(;t that the trunk

merges evenly into the head without any separation. The frontal border is present as a

small crescent-shaped transverse plate (fig. 2e), which is scarcely double the length of the

diameter of tlie mouth; lateral borders are wanting (fig. 2d); so we oidy find the various

appendages and a tolerably developed sub-median skeleton, but, as the lateral parts of the

skeleton, viz. the lateral borders, are wanting, this parasite difiers from all the preceding,

but agrees with several of the following species of tlris genus, in having no lateral limitation

to the surroundings of the mouth-limbs. Antennulai very short, without distinct vestiges of

articulation, with a seta on the anterior margin at a short distance from the base (no doubt

corresponding to the usual pretty long seta at the anterior angle of the first joint), and

four terminal sets of unequal length, the longest of which are a little longer than the

antennnla. Antennae seem to be altogether wanting. The mouth of medium size, with a

lather narrow mouth-border. Maxillulie well developed, with good-sized additional branch.

Maxill* tar removed from the rostrum and much closer together than in any other species

of the genus; the basal joint large and smooth. Maxillipeds small and ieebie; their basal

joint pretty short, very slender and naked, the second and third joints fused into a very

short and slender joint; the last joint scarcely half the length of the preceding, rounded at

the end; the reduced state of the two (or three) last joints, in particular, proves this pair

of appendages to be almost valueless as prehensile organs. The sub-median skeleton is

provided with a somewhat prominent list on each side of and at a short distance from the

19
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median line; a narrow list is found between the niaxillie; the whole skeleton is naked. The

trunk entirely naked; ti-nnk-legs wanting. The genital area (fig. 2f) deviates strongly fi-om

all other species; it is considerably larger than the head (fig. 2a) and much longer than

broad. The solid chitine forms posteriorly a narrow semi-circle wliich opens towards the

front, each branch dilating anteriorly on tlie internal side to a considerable breadth, after

wliich both branches run on pai'allel a long way, at the same time gi'adually declining in

breadth; the whole structure may also be described by saying, that there are two anteriorly

pointed, posteriorly broader, mutually parallel lists, wliich again decrease in breadth in their

liindmost part, converge, and at last join in a semi-circle. The somewhat curved genital

apertiu-es are situated at .some distance from each other, so that their outer ends come close

to the inner side of the semi-circle; their nuiscles run foi'ward and a little outward towards

the broadest partVof the lists, close in front of the foremost part of the semi-circle. (About

the orifices of the receptacula seminis which are omitted in the drawing, see above on p. 14.)

The whole area is naked, and caudal stylets are altogether wanting.

iVlALE. The body, apart from the rostrum, is 1 8 mm. in length ; seen from below,

it is ovate, only about one sixth longer than broad; the thickness in proportion to the breadth

is almost like two to tlu-ee ; so it is exceedingly small compared with the female (fig. 2 b :

fig. 2 a). It deviates strongly fi'om all other species, and in spite of much study and long

deliberation, I have been unable to understand all its details. Head and trunk of about

eciual size. The frontal border is not produced, its margin flatly curved, naked. Antennulre

long, without articulation, with set* of medium length. Antennas wanting. Rostrum unusually

long, very broad at its base, and in the specimens found, strongly protruding, wliich gives

it, when seen from below, the shape of a large, distally blunt cone, projecting considerably

beyond the frontal margin. Maxillulse as in the female. Basal joint of the maxilla; some-

what compressed, broad between the foremost and hindmost angles; the basal margin is

long, and its acute posterior angle is fiuther removed from the head than the articulation

of the second joint; its outer side is armed with a pair of conical taps. Maxillipeds of

medium length, the basal joint somewhat fusiform, on the inner and anterior sides some

areas covered with numerous extremely short hairs; second and third joints coalescent,

last joint pointed. The sub-median skeleton possesses only the first pair of processes, each

of which being long, very slender and nearly setiforiu (fig. 2h, i), and being a prolongation

of a list running inside the inaxilla;. The lateral margin of the head is prolonged backward

to the middle of the trunk, and it is provided with a stripe of rather short hairs which are

situated more or less close together. The ventral surface of the trunk is for the most part

covered with tolerably .short hairs, many of which are arranged in transverse rows, whereas

the back, the lateral surface and the liindmost extremity are naked. I have been unable to

understand the basal parts of the trunk-legs, I cannot even make out with absolute certainty

which pair are the foremost. I consider the narrow pair of appendages which are situated

near the median line to be the caudal stylets, and the limbs which are seen a little outside
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these appendages, to be the fli\st pair (if tiiiiiklegs, tlie lateral legs would then make the

second pair. The proximal part of the first pair of trunk-legs being incomprehensible to

me, I must content m_yself with referring to fig. 2g, which is drawn as accurately as pos-

sible, the distal pait is a rather short and broad joint divided at the posterior outer angle

by a lather deep incision into two unequal processes, the outer one of which is conical and

ends in a shorter seta, while the inner one is broader and is cut off posteriorly in a straight

line, bearing on its end a small joint which terminates in a pretty long seta, of more than

half the length of the basal joint of the maxilliped. The second pair of legs resemble the

distal part of the fii-st pair, but their outer process (outer branch?) is shorter, with the terminal

seta somewhat longer, the inner process lacks the small joint, whereas its seta is a little

shorter than in the first pair of legs. Each of the caudal stylets is a tap ending in a pair

of conspicuous, though not long, setae, besides having a short seta proceeding from an angular

expansion on the outside at the base; each stylet is a direct prolongation of a long, anteriorly

somewhat expanded, prominent list, which runs forward towards the base of the trunk. The

caudal stylets, the distal part of the first pair of legs and the second pair of legs are situated

almost on the same transverse line.

OVISACS. They are pretty small, mostly somewhat flattened, their circumference

varying between a circular and a very oval shape; the specimen represented in fig. 2 c is

•72 mm. long and scarcely moie than half as liroad. As many as fifteen ovisacs may be

found in one female. The eggs of medium size, not numerous.

LARVA. The body of a specimen (fig. 2i) which had just attached itself, is 25 mm.

in length. It deviates very much from all the other known larvae of the genus, and partly

of the family, in its extremely short antennae, its long and very slendei- maxillfe and maxilli-

peds, its slender natatory legs and very slender abdomen. The front without lists, in the

specimen figured it is covered throughout its whole breadth by the viscous substance which

attaches it to the host. Antennulae 2-jointed, olfactory seta rathei- long, about three fourths

the length of the cephalothorax. Antennae extremely short, almost rudimentary, 3-jointed,

with a proportionally thick, but veiy short, seta on the penultimate joint, and an exceedingly

short teiminal seta. Month very large. Of the niaxillul* I have discovered three very fine

branches, the anterior one moderately long, the two others a little shorter. Maxillae long

and very slender, the basal joint, in particular, is comparatively \ery long and extremely

slender; all joints smooth. Basal joint of the maxillipeds long and very slender, second

joint unusually long, and considerably longer than the third one. The posteriorly fi'ee pouch

on the ventral side of the cephalothorax small and veiy short. The second section, the free

segment, of the cephalothorax proitortionally much smaller than in other species. Peduncle

of the natatory legs unusually slender. Abdomen considerably more slender than in other

species; the long seta projecting fi'om the posterior angle of the first segment, is more than

double the length of that part of the abdomen which is posterior to the point where this

seta projects, the second somewhat shorter seta is also unusually long. Second segment a

19'
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little shorter than the first one, and somewhat longer than the third one combined with the

not defined caudal stylets; the terminal setae of these stylets almost two thirds the length of

the whole body.

POST-LARVAL DEVELOPMENT. Aftei- the preparation I found on the object-

glass an individual (fig. 2 k) which I con.sider to be a pupa of this species; it is mentioned

above on p. (jl.

HABITAT. The marsupium of Ampclisca ft/pica Sp. Bate from Denmark. In one

specimen occurred : one female, two males, twelve ovisacs, three of wliich were free, and

nine adhering to each other in a lump (two of them with scarcely quite developed larvae),

and finally, two lai'vae which had evidently been attached. In another specimen were found:

one female and some ovisacs; in a third: one female and fifteen ovisacs, thirteen of which

adhered to each other in a lump (and one of them contained developed larvae); in a fouith

specimen were found: one male (the largest represented), two free ovisacs and two of the

host's own eggs.

REMARKS. This parasite in all its stages is far removed fi-om all other species

of this genus, still tlie differences are not of such a quality that I have felt justified in

establishing the species as a type of a new genus, as which, in my eyes, it would not be

fully equivalent to the other genera. Giard and Bonnier have described the female and

ovisacs of a species taken in Ampelisca fenuicornis Lilljeborg from le Croisic (Brittany),

but in spite of the gi-eat differences between their description and my own of the head and

its appendages, I nevertheless consider my species identical \\ith theirs, and I refer to my

detailed critique of their account given above on page 13— 14.

b. Parasites on Cumacea.

In six species of Cumacea I have found parasites in the marsupium, and I have

refei'red them to five species. Hitherto they have occurred only in fully developed marsupia.

These five species show mutually very great difference in both sexes, nevertheless, they are

distinguished in several features from the species found on Amphipoda; the larv* of all

these parasites, especially, are characterised by some peculiarities wliich are not noticed in

any of the previously described larvae, whereas a few of them appear in the larva of

S. Munnopi<idi8 which lives in Munnop>>is tijpica M. Sars belonging to the order Isopoda.

For several reasons, among others in order to avoid unnecessary repetitions in the descrip-

tion of the two sexes and the larvae of each species, it may be to the purpose to give a

view of their peculiarities.

THE P'EMALES. Antennae only 2-jointed or, mostly, wanting. The mouth-border

moderately broad or narrow. The basal joint of the maxillipeds decorated on the anterior side

with small groui)s or rows of very short or rudimentary haii's, which, in many cases, only look

like small, distinct dots ; the spine proceeding from the distal inner angle of the penultimate
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joint is large, and one of its margins is provided witli a row of very short setiforin processes.

Trunli-Iegs seem to be altogether wanting.

THE MALES. They are always distingnished by a very peculiar — though mutually

extremely varying — development of the frontal liorder, the margin of which is in a great

measure decorated with numerous fine, or exceedingly small, spiniform jnocesses, which are

mostly arranged in a single line. Trunk-legs and caudal stylets either tolerably small, or

— fi-equently — altogether wanting.

OVISACS. They are middle-sized or pi-etty small, but exceptionally numerous, for

in three of the species occurred about twenty, in a fourth even twenty-eight sacs, which

decidedly had been laid by the same female.

THE LARVJ5. The front is decorated, either with some good-sized lists, mutually

connected on each side, or (mostly) with numerous fine processes, arranged in one or more

rows. Each maxillula has four branches. The basal joint of the maxill* ha.s a double comb

of fine, almost cylindrical, apically rounded processes along the margin, against which the

second joint is folded (pi. VIII, fig. 3o); the tliird joint has two or more pointed processes

along its inner margin. The second joint of the maxillipeds much shorter than the third.

Abdomen of medium length, or (mostly) tolerably long and powerful; first segment good-

sized, and the setae proceeding from its posterior angle extending to, oi' somewhat beyond,

the caudal stylets; second segment about as long as or a little longer than the first one

and a little more voluminous; tliird segment very short, and the caudal stylets set off by a

distinct articulation.

1. Conspectus of the Females.

1. Maxillae well developed 2

1'. Maxillae quite rudimentary 31. S.marginata n. sp.

2. An odd, good-sized, vaulted eminence, provided with a prominent median plate, a little

behind and inside the base of the maxillipeds 27. S. decorata n.sp.

2'. No eminence behind the maxillipeds 3

3. The head well defined from the trunk, with frontal liorder and lateral holders well

developed. Caudal stylets well developed 2S. S. modc.sta n. sp.

3'. The head not defined from the trunk, frontal border and lateral borders wanting. No

caudal stylets 4

4. The solid chitine of the genital area surrounds the genital aiieitures po.steriorly and

laterally, not anteriorly 21). S. (li!<2)ar n.sp.

4'. The solid cliitine ot the genital area surrounds the genital apertures on all sides.

clO. S. iiifiiyni.'^ n.sp.

2. Conspectus of the Males.

1. Trunk-legs present 2

1
'. Trunk-legs (and caudal stylets) wanting altogether 3
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2. Frontal borcler iirocliicefl into a frood sized, aiiteiioily hliiiit. plate. Caiulal stylets wanting-.

27. S. decorafa

2
'. Frontal border slightly prodnced. Caudal stylets good sized 2S. S. woiJcsfn

3. Front strongly jiroduced; seen from below, it tapeis considerably towards the distal end,

then expands into a tolerably bi-oad disk, the margin nt wliieh — except pusteriorly —
is provided with a single row of tine j)rocesses 4

3'. Front broad and somewhat emarginate in the middle, the margin with sdme rows of

tine piocesses ol. S. marginata

4. Frontal disk nearly circular 29. S. dispar

4'. Fiontal disk broader than long, with rectangular latei'al angles Hd. S. i)i!<i(jin.s.

27. Sphaeronella decorata n. sp.

(PI. VIII, fig. 3a—3o: pi. IX, fig. la— lb.)

FEMALE. The largest specimen, represented in tig. 3 a, is 2-15 mm. in length and

247 mm. in breadth, and it has laid six ovisacs; another specimen, only 1-33 mm. long and

1-52 mm. broad, has laid eight ovisacs. Thus the body is broader than long. The small

head is distinctly defined from the trunk; it is comparatively well chitinised all over, except

in the part which snnomids the mouth-appendages and is limited by the low lateral borders,

and this pai-t, forming a triangle, is prolonged anteriorly beyond the antenuul*, continuing

a rather good distance along the dorsal side of the head, where this peculiar extension termi-

nates in an acute angle (fig. 3d). So there is no real fi-ontal border. Antennula? (fig. 3e) sliort,

2-jointed, the two first joints being coalescent; seta? short. Antennae tolerably short, 2-jointed,

the basal joint short, second joint longer and thicker, terminal seta short. Maxilluhf well

developed, additional branch good-sized, with a distinct foot. Maxillae middle-sized, basal

joint smooth, but numerous chitinous taps appear on the inner side of the large membrane

between the first and the second joints. Maxillipeds,powerful and comparatively pretty long;

the basal joint on its anterior side and on a small part of its inner side, bears foni' or five

groups of vei-y small prickles (rudinientai-y hairs), arranged in transverse belts; further, at

a short distance from the distal margin, a transverse row of very fine haiis, besides similar

hairs on the distal margin itself; second and third joints coalescent, the distal spine long

and rather slender, with fine processes on its inner margin; last joint a little expanded

towards its rounded, flattened end, which terminates in numerous fine processes arranged in

a line. The sub-median skeleton slightly developed; a ventral transverse list between head

and trunk, and adjoining the anterior nuugin of this list, an odd, good-sized, considerably

vaulted eminence, which is rounded, a little broader than long, and provided at its median

anterior part with a rounded protruding plate. Lateral margin of the head naked. Trunk

naked. Genital area (fig. la) considerably smaller than the head (fig. 3a), nearly as long as
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broad; the solid chitine Ibnns a somewhat irrt't;ukiily shaped phite (fig. la), in which a

tolerably large area of the anterioi- third pait is thin-skinned and partly merging in the

skin snironnding the plate (thongh in two dissected specimens the shape of the plate and of

the membranous part were somewhat different, the present description will do for both).

The genital apertures are seen fai' to the front on the posterior half of the plate; they are

strongly curved and situated at a moderately long or rather short distance fi-om each othei',

in such a position that their nuiscles turn very much sideways and a tiiiie forward. The

space between the genital apertures has some longitudinal stripes of very short hairs; the

remainder of the area is naked. At a short distance behind the apertures appear a couple

(if small cones, which doubtless are the rudimentary caudal stylets.

MALE. A good-sized specimen is oS mm. long and -42 mm. Inoad. which is large

indeed, though, considering the proportion between the sexes in other species, it is Imt

middle-sized (fig. 3 b : fig. 3a) comparatively to the females, which are large. Seen from below,

its shape is very characteristic, almost hexagonal, the posterior margin of the trunk forming

a somewhat convex line, its lateral outline being moderately long and somewhat concave,

wheieas the head has a long, slightly curved, lateral outline and a very short anterior

margin. The head nearly the size of the trunk. The frontal border strongly produced,

with converging lateral margins; terminal margin short, cut otf in a straight line, with a

pretty deep incision in its median part, while distally each lateral margin has two deep and

rather' broad inci.sions and, somewhat in front of the antennula, a slight depression; these

incisioirs form three pairs of lobes, the hindmost of which ar-e low, the others good-sized with

almost right angles; the tenninal mar-gin of all the lobes is fuiriished with a vow of nume-

rous minute processes. Antennulse short, 2 jointed, with short setie. Antennae of scarcely

niedium size, 3-jointed, second joint the longest; terminal seta the length of the last joint.

Mouth-border a little broader- than in the female; maxillulae as in the female. Maxilhe

(fig. 1 b) nearly as in the female, and the two last joints coalescent as in the other- sex.

Maxillipeds of medium length, basal joint i-athei- slender, otherwise this joint as well as the

others constructed and equipped (fig. 3 f and fig. 3 h) as in the female. The snb-mediair

skeleton has the two first pairs of processes, first pair about middle-sized, second pair- power--

ful, long and diverging slightly backward. The lateral bor-dei- of the head has a peculiar

shape, curving strongly towards the base of the maxilh«, then turning backward and obliquely

sideways almost at r-ight angles; the mar-gin fr-inged in the middle with moderately long

hairs, anteriorly and posteriorly with long hairs, and from its hindmost end a narrow stripe

of extremely long hairs runs upward across the side of the animal, where it curves slightly

forwar'd (fig. 3g), then contiirues across the back in an oblique line. Behind this stripe the

back and sides, as well as the ventr-al surface of the trunk, are densely covered with mode-

rately long, and in front of the secoird pair- of legs, -with long hair-s. About the middle of

the back of the trurrk is seen a short and very nar-row transverse area. First pair of trunk-

legs pretty small, their basal part indistinctly defined, aud from tlris part proceed two
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tolerably small branches of equal length, each of which consists of a somewhat thicker,

very short joint, from the end of which proceeds a thick, but rather short, partly hairy seta.

The second pair of legs are situated at the posterior angles of the trunk and greatly resem-

ble the first pair, but the basal part is even more indistinct, the joint of the inner branch

much shoiter than that of the outei' liraiidi, and the terminal setae — paiticularly that of

the outer branch — longer than in the fiist pair. Caudal stylets altogether wanting.

OVISACS. They are pretty small or (if medium size, circular or oval and mostly

somewhat flattened; the ovisac represented in fig. Sc is one of the larger ones and is 94 mm.

in length. Eggs numerous and comparatively small.

LARVA. Fig. 3i—3o are drawn from specimens which had just broken out of the

egg-membrane. The larva is 30 mm. long and so slender that its ceplialothorax is a little

more than twice as long as broad. The front is richly decorated (fig. 31): its margin with

a sei'ies of rather short and very short processes which begin at some distance from the

base of the antennula and stop a short distance from the median line; the eight or ten pro-

cesses nearest to this line are really situated somewhat within the mai-gin and are much

longer than tlie moie lateral processes which proceed from the edge; somewhat inside the

more lateral part of the frontal margin appears on each side a long, oblique row of tolerably

long, narrow processes, tuining forward and outward in an oblique line; somewhat behind

them we see a curved transverse list, and at the inner angle of tliis list — consequently in

front of the mouth at a short distance from the median line — four or five rather long, and

especially comparatively thick, anteriorly somewhat diverging processes with rounded apex.

Antennulse 2-jointed, their olfactory seta somewhat more than half the length of the cejjhalo-

tliorax. Antennae equal in length to the antennuhe; first joint broad, sometimes with a strong

indication of being formed of two coalescent joints (fig. 3 m), the first of which is short

(comp. the following species); second joint of the same length as or a little longer than the

first; third joint short, with two terminal setai, one of them short, the other nearly the

length of the two last joints combined. The maxillul* have all four blanches well developed,

the outermost being the longest, cur-ved outwai'd and backward, hairy. The basal joint of the

maxillae has two rows of processes (fig. 3o), but one of them is often covered by the second

joint (fig. 3n), which has no setae; the thiid juint has two good-sized processes on its inner

margin, but the distal one, which is the largest, is smaller than the long, curved, terminal

part of the joint. Abdomen pretty long ; a description of it is found above on p. 14'.i. Setae

of the caudal stylets more than three fifths the length of the body.

POST-LARVAL DEVELOPMENT. Unknown.

EA.BITAT. Pound in the marsupium of six specimens of Diastylis Eathkri (Kr.)

fi'om West-Greenland and in one specimen from the Kara Sea, but not in Demnaik. It

may be pointed out that I have found parasites in nearly half of the adult females from the

two localities mentioned, which I have seen, whereas an investigation of several scores of

females from various Danish waters gave a negative result. In one specimen occurred: one
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female (the one figured), no male, but. six free ovisacs; in anotliei' specimen were detecteel:

one female, one male and eight free ovisacs (all with eggs); in a third: one female, one

male and nine ovisacs (four of these glued together); in a fourth: one female, one male, and

nine ovisacs (some of them with Naiqdii). In a fifth specimen 1 discovered: one female,

two males and twenty ovisacs, ten of which adhered to each otlier in (Hie lump, four in

another; several of them contained larva?, some of which had even tludwn otf the egg-

membrane. In a sixth specimen, at least seventeen ovisacs adhered to each otlier in a big

lump which surrounded the female, so that only part of one of its sides helped to form the

outer wall of the lump, while a male was sitting in a hole between the ovisacs on the

opposite side ; the whole luni]) had shaped itself aftei' the cavity of tjie marsupium, it was

nicely smoothed and had a sliglit longitudinal groove on the surface, which was turned

towards the ventral side of the animal; all the o\isacs were more or less flattened and

fitted together like mosaic; sfime of them contained eggs, some of them halfdeveloiied, others

quite developed larvte.

28. Sphaeronella modesta n. sp.

(PI. IX, tig. "2a--2i).

FEMALE. It always seems to lie longer than broad, ovate, and a specimen which

had laid numci-dus ovisacs, was l-2;-5 mm. long and 87 mm. broad (tig. 2a). The head is

small, well defined frou) the trunk. The frontal border lather considerably produced; its

margin naked and centrally a little emarginate; close behind this margin on the lowei' side is an

odd, tolerably g(jod-sized S(iuare area (fig. 2 d, x) with rounded corners ; the area seems to

be pierced with rathei- numerous holes. Antennuhe pretty long and powerful, o-jointed,

with some set:* of medium length. Antennse wanting. Principal branches of the maxillulae

rathei- short, additional branch long. Ea.sal joint of the maxillae large and smooth; a number

of tajis are seen on the distal part of the ((iiinecting mendirane between the first and the

second joint; second and third joints separated. Maxillipeds good-sized, their basal joint has

several rather short transverse rows of very fine, short hairs, second and third joints separated;

the last joint terminates in a point inside which it has some spines; the spine at the end

of the third joint shorter than in H. (hrorafd, but of a similar shape and e(iuipment. Sub-

median skeleton well developed, with three pairs of longitudinal lists, parts of which are

rather broad, inside the maxilla?; no eminence behind the base of the maxillipeds. The

lateral margin of the head has a row of short hairs. In one specimen the trunk is quite

naked, in another it has a niunber of sim|ile, moderately long hairs which are partly arranged

in rows on a minor area belrind the head. Genital area smaller than the head (fig. 2 a),

much broader than, or about twice as broad as, long (fig. 2e); it is a chitinised, somewhat

irregular and, according to the individuals, somewhat ditterently shaped plate with a cen-

trally inflexed posterior margin; the genital apertures obliipie and coiisideralily curved,
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not veiy far apart, and their hindmost extremity pretty close to the posterior margin of

the plate ; the plate is naked but for very few hairs between the anterior part of the genital

apertures. The caudal stylets, situated close together and near the posterior margin of the

plate, are very peculiar: each stylet consisting of a rather short, but thick joint, on the

inner posterior angle of which is articulated a i>joint« twice as long, but scarcely half as tluck,

wliich must be explained as a transformed seta, outside which are seen one or two simple setje.

MALE. It is of medium size compared with the female (fig. 2b : fig. 2a); a good-

sized specimen is '28 ram. long and "22 mm. broad. Seen from below, its broadest dimension

appears far towards the front, off' the maxills, and seen laterally, it is unusually thick.

The head — considered as extending to the limit of the hair covered part — is considerably

smaller than the trunk (fig. 2h). The frontal border but slightly produced; it has five inci-

sions, and six small lobes (fig. 2 g), each of which is twice as broad as one of the lateral

incisions, and their slightly curved terminal margin is furnished with a row of fine,

spine-shaped processes. Antennulae 3-jointed, scarcely of medium length, with tolerably short

setae. Antennae wanting (fig. 2f). The mouth-border provided with long hairs, considerably

longer than in the female. Maxillae of medium size, their basal joint bearing some normal

hairs at the maigin of the distal connecting membrane, second and tliird joints scarcely

separated from each other. Basal joint of the maxillipeds rather long, at its base a small

area with minute prickles, and at its distal end a few hairs; the other joints as in the

female. The sub-median skeletcra possesses the two first pairs of processes; the first pair

are removed further backward than usual, and a little overlapping the base of the maxilli-

peds, they appear as pretty good-sized, somewhat protuberant, thick cones; the second pair

are all but rudimentary. The ear-shaped stripe surrounding the base of the antennula is

provided with long hairs, the short lateral margin of the head with moderately long hairs,

and from its posterioi' extremity to off, or a litte beliind, tlie base of the inaxilli^ the anterior

limit of the hair-covered part runs obli(iuely forward and upward along the side of the

animal (fig. 2h), then cui'ves very slightly and continues in a straighter line across the back;

the result is that the naked part of the body becomes unusually small, compared with the

remainder. The median part of the ventral side of the trunk, in front of the caudal stylets,

has an extremely close covering of fine hairs of medium length ; the remainder of the ventral

surfa(;e, as well as the sides and the back up to the boundary of the hair-coat are closely

covered all over with pretty coarse, tolerably long, oi' long hairs, and each of these proceeds

from a distinct little knot; rather IVeiiuently, though by no means alwaj's, the long hair

si'cms to proceed from the centre, and a much shoi'ter one from each end of such a knot,

])ut the denscness of the covering renders a close examination exceedingly difficult and

uncertain. The first jiair of trunk-legs consist of a relatively small basal part, from which

proceeds a single, short, almost cylindrical branch without terminal seta. The second pair

are so small and so much hidden in the dense hair-coat, that I have been unable to discern

with certainty more than a single taji, which is shorter than the surrounding hairs. The
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caudal stylets are toiuid at a considerable distance from the posterior margin of the trunk;

thej^ are comparatively large and nearly of a similar structure to those of the female, only

I have not been able to find any ordinary seta beside the one which is shaped like a joint.

OVISACS. They are small (fig. 2 c), nearly round, frequently somewhat flattened,

with but few eggs, but then again as many as twenty-eight ovisacs may be found with one

female. The longest diameter of one of the ovisacs represented (containing eggs) is 42 mm.

The eggs of about medium size.

LARVA. The specimens examined, of which the one partly represented in fig. 2i

had a total length of 23 mm., were pulled out f»f the egg-membranes, so the shape of their

body in a fi'ee state cannot be determined with absolute certainty, however, their cephalo-

thorax seems to be comparatively somewhat shorter and broader than that of tlie preceding

species, and to agree more with (S'. (Ji,'<pfir. The larva is easily distinguished fi'om all the

other species by having no processes whatever on its front, instead of wliich, however, we

find half its surface occupied by three pairs of transverse, partly curved, outwardly connected

lists. In many specimens, e. g. the one figured, tlie olfactory seta of the antennulae is

remarkably short, not half the length of the cephalothoiax, whereas in other specimens I

have found it reaching to the natatory legs (this ditt'eience is inexplicable to me). AnteiiuEe

much as in the preceding species, except, indeed, that the broad b;isal part consists of two

pretty distinctly separated joints, the first of which is siiort ; so the antenna is 4-joiuted.

Maxillulse much as in S. decorata. First joint of the maxilla; as in the preceding species,

second joint with some fine hairs on the ventral side of the distal end; third joint sometimes

as in S. dvcorata, but most frequently with three i)rocesses on the inner side, and then the

(;urved end of the joint itself is generally shorter than the most distal of the processes.

Abdomen as in S. decorata.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Enduirlla cmargindta (Kr.) from Denmark. In a

large material I liave found altogether seven infested specimens. The following statistics

can be given. In one specimen weie found: one shiunk female, three males and thirteen

mutually adiiering ovisacs, most of them with eggs, some of them with NaiipJii; in another

specimen occurred : one good-sized female, one male and twenty-two mutually adhering ovisacs,

a few of which contained developed larv;e. In a third specimen the female and the ovisacs

together formed an oblong lump; the female, which was good-sized, was so closely surrounded

by the considerably flattened, mutually pretty firndy adhering ovisacs, that only a very small

part of it was visible on the side turning towards the Aentral surface of the host; of

ovisacs I found twenty-eight, some of wliich contained eggs, most of them lirood in different

stages, but in hardly any of them were the larvae ready to burst the egg-membrane; a single

male was attached to the outside of the lump.

REMARKS. In the structure of the caudal stylets in both sexes, ;ind in the frontal

area of the female, tliis parasite ditters from all other species.

20*
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29. Sphaeronella dispar n, sp.

(PI. IX. fig. 3a—3k.)

FEMALE. A large specimen (fig. 3cl)^) which had only laid three ovisacs was

•69 nmi. long and -79 mm. broad, thus being broader than long; two other specimens without

ovisacs were of the same shape and size, whereas a fourth specimen (fig. 3a), which had laid

about a scoi-e of ovisacs, was much smaller, 49 mm. in length and -38 mm. in breadth, thus

being longer than broad. The head is not defined from the trunk at all, and the area

beai'ing the mouth-appendages is surrounded by a soft membrane ; the usual chitinised parts, such as

frontal border and lateral borders, are altogether wanting (fig. 3f). Antennulse short, 2-jointed,

with about three pretty short setse. Antenna wanting. The setae of the mouth-border I

have not been able to discern with certainty. Maxillulae small, with tolerably short prin-

cipal branches, and additional branch wanting. Basal joint of the maxillae smooth; the

connecting membrane between the fiist and the second joint without chitinous taps; second

joint distinctly separated from the third, which is comparatively long and slender, and termi-

nates in a few fine setaceous branches. Maxillipeds of medium size, but appear to be weak;

the basal joint being provided on its anterior side with several irregular rows of very short

and fine hairs; second and tliiid joints fused into one rather clumsy joint with a somewhat

sinuous outline, the distal spine being a little broader than in the pi'eceding species; the

last joint terminates bluntly and its end is surrounded by a row of numerous, very short

and fine setae. The sub-median skeleton is nuich reduced. The trunk is naked. The genital

area is rather small (fig. 3d), much broader than long (fig. 3g); the solid chitine forms a

kind of semi-circle winch opens towards the front, its sides are narrow, and its posterior

part broad. Genital apertures comparatively large, much curved, anteriorly parallel, and

not far apart, the space between them solidly chitinised. The whole area naked; caudal

stylets wanting.

MALE. It is middle-sized or pretty large in proportion to the female (fig. 3 b :

fig. 3d and fig. .'ia); its length is ^l mm. to -J'i mm. Seen fi'om below (fig. 3h), its outline

comes close to that of .s'. dccorata, but its front is very ditt'erent. Head and trunk of about

e(iual size. The front much produced, its lateral margins converging strongly a long way,

till the distance between them is a little shorter than the diameter of the mouth, after wliich

their anterior extremity expands into a disk, which is a little larger than the mouth, and

thus is situated on a sjiort peduncle. The larger part of the free margin of the disk is

furnished with a row of slender, almost setaceous i)rocesses, and on tlie ventral surface of the

disk, towards its base, we see a small chitinous ring; on its inner side this ring is i)rovided

with four expansions, wliicli turn towards its centre and constitute the surrounduig of a

1) The luoulli-upijeiidages (as is pailly shduii in llie (Inivviiijj) were placeil in an almoiiiial position

I)y pressure.
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cross-shaped very small area. Close behind the peduncle of the disk, the lateral niai-gin of

the elongated fi-ont is provided \vith a low. longitudinal keel (fig. 3h, y), which bears a row

of rather short setaceous i)rocesses. The anteunulse are short, without distinct articulation,

very sinuous in outline, and most spainngly provided with setae; one of these is a peculiar

olfactory seta, placed at some distance from the apex, on the posterioi- side. Antennae

wanting. Mouth-border rathei- naiTow. Maxillulae somewhat larger than in the female,

without additional branch. Maxilla small and constructed like those of the female, except

the third joint, which is pointed. Basal joint of the maxillipeds long and somewhat slender,

on their anterior side proximally decorated with areas and rows, partly of minute prickles,

partly of very short hairs, distally provided with several transverse rows of somewhat longer

hairs; second and third joints coalescent, last joint essentially as in the female. The sub-

median skeleton with the two first paiis of processes conspicuous; the first pair (i) of medium

size, triangular and situated a little behind the base of the maxillae; the second pair(j), which

are placed inside the base of the maxillipeds, are moderately long, shaped like narrow cones

and strongly diverging. Tlie lateral maigin of the head essentially like that of the species

wlrich live typically on Amplupoda; in its whole length, from a point somewhat in front of

the base of the antennula, furnished with long hairs; otf the base of the maxilla, and before

reaching the posterior end of the lateral mai-gin, the outline of the hair-coat runs upward

and slightly forward on the side of the animal till, on the middle of the side, it turns

backward, then again continuing straight upward across the back, in a line with the posterior

end of the lateral margin (fig. 3 i). Sides and back of the trunk closely covered with

proportionally long hairs; the central and posterior part of the ventral surface covered with

hairs of medium length, while basally, and for a part, sub-laterally, it is quite or almost

naked. Trunk-legs and caudal stylets altogether wanting.

OVISACS. They are middle-sized in proportion to the females, but here I have

met with the peculiar fact that the smaller ovisacs with few eggs, represented in fig. 3e,

have been laid by the small female drawn in fig. 3 a, whereas the larger ovisacs, each

containing several more eggs, enlarged on the same scale and represented in fig. 3 e, have

been laid by the large female drawn in fig. 3d. The eggs are comparatively large.

LARVA. A free specimen (fig. 3k) is •21mm. in length. The cephalothorax is an

ohiong oval (the length in jiroportion to the breadth is as 13 : S). It can be distinguished

from the other species by the decoration of its front: there are no naked lists, but from one

antennula to the other, with only a very short central interruption, runs a transverse curve

of fine processes; on the sub-median part of the front the anteiior ends of the processes

are decidedly a little removed from the frontal margin, whereas in the more lateral part,

they almost reach the margin, and this is due to a break in the trausveise curve just in

the middle between the median line and each antennula, so that the sub-median processes

recede a little. The olfactory seta of the autenuulaj is extremely long, neaily as long as

the cephalothorax and, when tuiued backward, reaching the middle of the abdomen. Antennae
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much like those cif the pieceding species, only the peiuiltiniate joint and the lung terminal

seta are coml)alati^ ely a little shorter. Maxillulae as in the preceding- species. Basal joint

of the maxillae as in S. decorata, second joint distally provided with a number of tolerably

long, stili' setae, thiid joint has at its inner margin four processes, the outermost of which

is much longer than the otlieis and conspicuously longer than the curved end of the joint.

Abdomen as in the two preceding species ; the setae of the caudal stylets somewhat exceeding

half the length of the body.

POST-LAEVAL DEVELOPMENT. Unknown.

BABITAT. The marsupium of EmlorcUa irvncdtitla (Sp. Bate) from Denmark. In

a large mateiial 1 found only four infested specimens; one of them has no spe<-ial locality,

whereas the three others were taken in the Kattegat on the cruises of the Jrlauch«, two of

them at Stat. 383 (fourteen fathoms), the third at Stat. 387 (seventeen lathoms). In one

specimen (fiom Stat. 387) occurred: only one female and one male; in another (from Stat. 383):

one female, two larvae (intruders) and about twenty-four of the host's own eggs; in a thii'd

specimen (from Stat. 383) were detected: one female, one male, three mutually adhering ovisacs

and one of the host's own eggs. In the fourth specimen were discovered: an oblong lump

consisting of about a scoie of lirnily adhering ovisacs, partly covering a female which was

lying towards the front, further: a male and a disturbed ovisac, the larv* of which were

breaking: out.

30. Sphaeronella insignis n sp.

(Pi. IX, ti;,'. Iii-Il;; |i1. X. li^r. lu-lh.)

To begin with, I will observe that I have assigned to this species specimens from

two species of the genus Biastylis, viz. D. Icpvis Norm, and D. cornnfa Boeck. However,

from each of these species I possess only one female, one male and some full-grown larva?.

To the ditfei'ences between the two females I can attribute no value, and the differences

between the two males from the two species of hosts are not greater than those which I

have found in othei' forms of the family between specimens taken on the same species of

hosts; between the larvae there is no difference. However, in order to present the deviations

found, I give three double sets of figuies, and ]toint out the differences in the cori'esponding

text; but, in spite of the scantiness of my material, I really do not doubt that it is the

same parasite which lives in both species of hosts.

FEMALE. A specimen (fiom I). Jaris) was IKinim. long, SSnnn. broad (fig. 4a),

and somewhat flattened. The head is not defined from the trunk, and it agrees very closely

(fig. 4 c) in all details with the preceding species. The antennula^ (fig. 4 c from D. Jcevis,

fig. 4f from I), conitttu) scarcely offer any chaiacteiistic, and the same remark applies to

the mouth. The branches of the maxillula', at least in the specimen from 7). laris, is some-

what longer than in S. dispar; additional branch wanting. The maxillae a little smaller
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than in the former species. The hist joint of the maxillipeds and the terminal spine on the

penultimate joint in tlie specimen from D. Icrvis are not very different from S. dispar, and

distally nuich less expanded than in the specimen from D. cornntn (fig. 4g), bnt this difference

is scarcely of any valne. The trunk is naked. The genital area, in both specimens, is a

rather small, transverse plate of irregular shape, and for the most part very thin, which, in

the specimen from 7). cornuta (fig. 4e) is about twice as broad as long, on the whole remin-

ding of a rectangle; in the specimen from D. Icrvis (fig. 4d) it is comparatively a good deal

longer, somewhat heart-shaped, having a concave front margin, and an irregular, lobed

posterior margin; in both specimens the genital apertures are middle-sized, S(miewhat oblitjue

and curved, anteriorly not far apart; the area is naked, caudal stylets wanting. (The

differences in the shape of the genital areas are indeed very considerable, but in both spe-

cimens the [)late is so irregularly shaped, so unsymmetrical and so feebly chitinised, that I

do not think its shape is of any importance; on the contrary, I expect that other specimens

of this species will exhibit other shapes of the plate.

MALE. In proportion to the female, it almost exceeds medium size (fig. 4b : fig. 4a);

the specimen from D. Icems (fig. 4b and fig. la—lb) is •29 mm. long, the one from T). cornuta

(fig. Ic— Id) -31 mm. long. The specimen from D. Jmvis is — seen from the side (fig. la)

— considerably thicker than the other specimen (fig. 1 d), however, this thickness seems to

be due to a swelling of the body which is scarcely normal. Otherwise there are no other

differences between the two specimens than those which may be detected in comparing

fig. 1 b and fig. 1 c. viz. some slight deviations in the anterior part of the front and in the

liair-coveriug in front of the antennul*. — Seen from below, it bears great reseml)Iance to

-S'. dispar, but the greatest breadth of the body lies more backward, and it deviates especially

in the somewhat different shape of the front, and in the equipment of the maxilla; and of

the sub-median skeleton. The distance from the antennnhe to the narrowest part of the

frontal plate is shorter than in S. dispar; the expanded distal part is not circular, bnt

considerably broader than long, limited to the front by a regular arc, the third of a circle,

and decorated with pi-ocesses as in iS. dispar; the lateral angles are almost rectangular,

and postei'iorly the dilated part is limited by oblique lines. From the base of tlus expansion,

backward along the lateral margin itself, runs a pretty good-sized keel (fig. 1 b, y), which is

also limited by an arc of a circle, and which is armed with setaceous processes similar to those

of the median expansion. In the middle of the ventral side of the expansion we find the

small chitinous ring mentioned in the description of S. dispar, but in S. insignis the four

processes are prolonged and meet in the centre so as to form a cross within the ring.

AntennuliB, mouth and maxilliilffi nearly as in S. dispar. Maxillae small; their basal joint

has on its posterior side proximally a row of tolerably small, rather clumsy, processes

directed backward, distally some much smallei- processes; the third joint is well set off and

acute. Basal joint of the maxillipeds scarcely as long as in S. dispar, its anterior side

furnished with several rows of hairs; the other joints nearly as in the preceding species.
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The sub-median skeleton without processes, but the part obliquelj' inside and behind the

base of the maxillae is covered with prett}' numerous setae. Shape and hair-covering of the

lateral margin of the head nearlj' as in S.diKjinr; from its posterior extremity the boundary

of the hairy part proceeds at first vertically upward across the side of the animal, then

somewhat obliquely backward acioss the back. The back and sides of the trunk and the

posterior part of the ventral surface are closely covered with rather long hairs, nearly all

the remainder of the ventral side has hairs of medium length. Trunk-legs and caudal

stylets wanting.

OVISACS. In D. Jceris they were small, almost globular, with few eggs; in D.

cornuia they differed considerably in size, from rather small to middle-sized, and were irregular

on account of mutual pressure. Eggs of medium size.

LARVA. There is no appreciable difference between the laiv;e found in J). Irrvis

and in I), connifa. A well- developed free larva from D. cornuta is 20 mm. long and has

served as type for tig. le— Ig. It bears great resemblance to S. disjxir, ])ut is sharply

distinguished by several characters. The cephalothorax like that of tlie last- mentioned

species. The decoration of the front is very characteristic (fig. If); a transverse list is found

inside the base of the antennulce; furthei-, a sinuate transverse series of processes, with a

broad central interruption, runs from one antennula to the other; the inner half of this

series begins far behind the frontal margin , below the anterior side of the rostrum , thence

it continues in an oblique diiection running forward and outward towards the margin,

consisting only of five oi' six longer processes; then comes a little break in tlie idw, the

next process being somewhat further removed fi-om the frontal margin, after which the vi>\\

is continued to the anterior angle of the anteiniula, bnt in its latter part the processes are

shorter than the sub-median ones. The olfactory seta of the antennuls is even longer than

in S. dif<2iar, as, when bent backward, it may reach as far as the posterior end of the

second abdominal segment. Antenn* and maxillida? as in the preceding species. Second

joint of the maxillae without setae (fig. Ig), third joint with three or four processes on its

inner margin, the outermost of which is longer than the curved extremity of the joint, l)ut

scarcely longer, at least not considerably so, than the penultimate process. The abdomen

and its setae as in the preceding si)ecies.

POST-LARVAL DEVELOPMENT. In D. rornutn a single pupa was found (fig. 1 10,

which is 14 mm. in length and sub-globular. It is dcsci-ibed in detail above <in ]!.;")(;.

HABITAT. The marsupium of DidstiiJis cornuta Boeck and D. Icrri.i Norm, frtun

Denmark. In a specimen of 7). cornn/a were found : an empty skin of one female, one male

and seven small ovisacs with young ones in different stages, as well as twelve free larva

and one pupa. In one specimen of B. krris occurred an oblong lump of adheiing ovisacs

surrounding a female; they were irregularly shaped on accoimt of pressiue; on one side of

the lump the larger part of one side of the female was uncovered, and on the side turning

towards the abdomen of the host, there Avas a longitudinal impiession in the lump, in wliich a
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small part of the body of the female was visible, and a male ^^as situated somewhat behind

it; there were at least twenty ovisacs, some of them containing; eggs, most of them young

ones in very different stages of development, and one of them contained perfectly deve-

loped larvae.

31. Sphaeronella marginata n. sp.

(PI. XIII, fig. 6a—6 h).

FEMALE. The only specimen found (fig. 6a) was -58 mm. long and -39 mm. broad,

oblong ovate. The head (fig. Gd) is not defined from the trunk. A frontal border is rather

feebly developed and runs in a slightly curved line from a point a little in front of one

to a little in fi'ont of the other antennula, and behind this line the skin is sunk and a

little softer than in trout of it; Init lateral borders and lateral skeleton are entirely wanting,

and the sub-median skeleton is reduced to a posteriorly geniculate, anteriorly I'amified list

between the rostrum and the base of each maxilliped. The antennulai (a) are short, with

two well separated joints, with a tolerably long seta at one angle of the first joint, a much

shorter one at the middle of tliis joint, and two very sliort set* at the end of the last

joint. Antennce wanting. Hairs of the mouth-border rather long. Tlie maxilluJs have

very short principal branches; additional branch wanting. The maxillae (f) are quite rudimen-

tary, each consisting only of a very small pointed conical joint, wliich looks rather like a

process. Basal joint of the maxillipeds extremely swollen, especially its pioxinial part, which

on its inner side and on half of its anterior side is furnished with four long, straight,

transverse rows of fine, short hairs, while the distal part of its exterior side and the outer

part of its anterior side have two transverse lows of simihir liairs; second and third joints

are coalescent and form together a long and very thick joint, the apical spine of which is

very broad and flattened and provided with a number of extremely fine points at its oblique

terminal margin- the last joint is short, very lunad, dilated towards the fiattened end, the

oblique terminal inai-gin of which is furnisiied with numerous very fine points. On tiie liead,

a little in front of the base of each maxilliped, are seen rows and stripes of more or less

short or long hairs. The trunk is naked. The genital area (fig. 6e) is somewhat broader

than long and consists of a thin plate surrounded by a thick border, which is wanting on the

greater part of the anterioi- margin, and its free anterior angles are curved somewhat

inward and backward; the plate with curved lateial margins and posteiiorly emarginate.

The genital apertures are very large, very close together, and their posterior extremity

nearly reaches the hind margin of the plate; moreover, they are consideiably curved, and

their anterior ends are somewhat diverging, their posterioi' ends very much so, while their

muscles are turned oblicpiely ontwai'd and strongly forward. Close beliind one of the genital

apertures appears a very small caudal stylet, which is furnished with a [lair of very sliort

21
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setae; the other stylet is wanting; the whole area is naked. (In fig. 6e to the front the

two receptacula seminis are indicated by dotted lines).

MALE. The only specimen found is tolerably large in proportion to the female

(fig. 6b : fig. a); it is 21 mm. in length, bnt on account of pressure it is somewhat crooked, so

that the normal shape of its body cannot be precisely determined. The frontal border is rather

considerably produced, its margin very long, somewhat emarginate in the middle and forming

on each side of this inward curve a gently convex margin, which on its upper, as well as its

lower side, is] provided with a narrow border of numerous short (in the diawing a little

too short) setaceous processes; further, across the lower side of the fi'ont a little in advance

of the rostrum, runs a long, straight, very narrow list, which almost reaches the lateral

margin, and which is armed with a series of very small conical processes. Antennulae

small, terminating in a setaceous point and with only a single, moderately long seta, which

no doubt is olfactory. Antennae wanting. Mouth-border with long hairs. Anterior principal

branch of the maxillulae developed only as a somewhat protruding rounded corner; the hindmost

principal branch extremely short, tap-shaped; additional branch wanting. Maxillae small,

all thi-ee joints entirely fused together, with no vestige of articulation, but the general

outline of the maxilla nearly as in S. dispar, however, its distal part is very slender and

terminates in a point. Basal joint of the maxillipeds a little more than medium length, not

swollen, smooth; on its anterior side near the apex it has a large process, the basis of which

is constricted, while the remaining part forms an oval knot parallel with the outline of the

joint; second and third joints are fused into a single short joint with a short and broad

terminal seta, whereas the last joint is very short, broad and flattened, with denticulated

terminal margin. Nearly on a line witli the anterior angle of the base of the maxilipeds

are seen, close to each other, two small, short, conical processes, whereas other processes

are wanting; but inside of and behind the posterior angle of the maxillipeds are found

peculiarly shaped lists. The lateral margin of the head developed as in the two preceding

species; from the base of the antennula it is furnished with rather long hairs, and from

the posterior angle of the margin, as far as I have been able to see, the boundary of the

hairy part runs upward and somewhat obliquely backwai-d across the side and the back.

The trunk, on its back, its sides and the posterior half of its ventral surface, is covered

with long hairs ; the anterior half of its ventral surface is naked. Trunk-legs and caudal

stylets wanting.

OVISACS. Those that have been found are rather small (fig. Gc), yet, as each of

them contains six or seven nearly or fully developed larvie, they must be considerably larger

than when they were laid. The ovisac represented is -34 mm. in length and -27 mm. in

breadth.

LARVA. Though very similar to those of the nearest preceding species, it presents

various good characters (fig. 6g). Length of the body ab. -21 mm. The cephalothorax is

an oblong oval, a little narrower than in the two last-mentioned species. The front has a
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curved list in advance of the base of the antennula; from the mai'sin, in front of tliis list,

I'uns a transverse series of shorter processes; finally, from the part before the rostrum,

extending outward and forward up to the anterior margin, we see an area covered with

some rows of similar processes placed close together. The olfactory seta of the antennulae

extends at least fiir back on the second abdominal segment. The antennse ditfei' widely from

those of the four pi'eceding species; they are short, 2-jointed, the tirst joint is moderately

long and latlier thick, the second joint is only half its length and ends in two setae, one

of which is short, the second a little longer than the fli'st joint. The innermost and foremost

branch of the maxillulae, which e. g. in S. dispar is situated far in front of the three other

branches, in S. marginata is placed further backwaid, so as to be nearly at the same height

as the two branches closest to it, besides being reduced to a short i)rocess; the outermost

branch here is shorter than the two intermediate ones, and seems, moreover, to be naked.

First joint of the maxillte as in the four preceding species, second joint without terminal

setas, the third one (fig. 6h) serrated, having some very fine acute processes at its inner

margin. Second joint of the maxillipeds short, third joint exceptionally long, several times

the length of the second. Abdomen comparatively somewhat smaller than in the nearest

preceding species, but the mutnal dimensions between the segments are the same; the long

setae of the first segment extend pretty considerably beyond the end of the caudal stylets,

and tlie terminal setae of these stylets are more than half the length of the body.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Iphinov trispinosa (Goods.) fiom Messina. In a

specimen which had Homoeoscelis mediterranea (s. p. 97) in its branchial cavity occurred:

one female, one male and four ovisacs containing larvse. This was the only specimen

infested with this parasite in the material mentioned more specially above on p. 97.

REMARKS. The most noteworthy feature in this interesting species is no doubt

that its maxillae as well as its maxillipeds differ so much in the two sexes, and at the

same time, in both sexes, especially in the female, deviate widely from these appendages

in all other hitiierto known species, not only of tliis genus, but of the whole family.

a. Parasites on Isopoda.

Li three species of Isopoda, all belonging to the group Asellota, I have discovered

three species of the genus Sphceronella. The females of two of the si)ecies show great

similai-ity to the normal species of the genus which live on Amphipoda, but the third species

deviates very considerably fi'om these parasites. The only characters common to the females

of all three species are: antennae seem to be wanting; the mouth is large with a broad or

very broad mouth-border, the hairs of which are remarkably thick; the maxillulae are well

developed, with long principal bi-anches and at least very distinct additional branch; the

2V
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maxilke are nonnal, with a larofe, thick basal joint; the maxillipeds are4-jointed; the genital

area is plate-shaped. The male is known only in one of the two first mentioned species,

but it differs widely from all the other males known of the family. Of the species (-S'. Mun-

nopsiilis], the female of which deviates most from the species found in Amphipoda, I have

found scarcely quite developed larvae, which in the structure of antennas and maxillae come

close to the species of the genus which live in Cumacea, but they ditfer from these parasites

in having the second joint of the maxillipeds much longer than the third, whereas the

foui'th joint is armed with three spiniform processes on the distal part of the inner margin

The larva of the two other species, unfortunately, is unknown. So the knowledge of this

little group is rather defective.

Conspectus of the Females.

1. The head distinctly defined from the trunk, frontal and lateral borders well developed.

Genital apertures obli()ue and close together 2

1
'. The head not defined from the trunk, no frontal or lateral borders. Genital apertures

transverse, comparatively far from each other 84. 8. Munnopnidi.^ \\. sp.

2. The genital area is a very large plate, only a little broader than long, and the longest

dimension of the nniscles of the genital apertures is shorter than the distance from

their outermt)st extremity to the maigiii of the plate 82. S. cnrtipcs n. sp.

2'. The genital area is a large plate, con.siderably broader than long, and tlie nuisrjes of

the genital apertures aj-e a good deal longer than the distance of their outeiiiiost

extremity tidui the margin of the plate o'o. S. affinu^ n. ^).

32. Sphaeronella curtipes n sp.

(I'l. X. fif.'. tia-;ig).

FEMAIiE. The only siierinien found (fig. 2a) is 24 mm. long, 22 mm. broad and

cdiisiilerably fiatt('iii'(l; anterioily the body tapers a little. The head is well defined, liut

veiy small, and especially very slmrt, nearly twice as broad as long (fig. 2d). The slightly

curved tVontal margin is furnished in its whole length with excessively short haiis. An-

tennube of about medium length, ;3-jointed, the terminal set* somewhat shortei' than the

antennnla. Anteun;e not found. Mouth veiy large, with extremely broad month-border.

The maxillube lia\(' toleiabiy long and powerful primipal branches and a good-sized additional

branch. Maxilbe very large, the basal joint long and very thick, smooth. Basal joint of

the maxillii)eds long and slender, bearing a few short hairs at the distal end, otherwise

naked; the thiee other joints slender, and the last joint provided with a single spine a

little inside its pointed end. The sub-median skeleton has a broad list inside the maxill*,
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and a transverse row of lono- hairs is seen in front of the base of each niaxilliped; two

lists are found between head and trunlc beliind tiie niaxiilipeds. Tlie lateral margin of the

head has a tolerably broad stripe of rather short hairs; this hair-covering extends upward

on the proximal part of the lateral surface of the head, besides forming a narrow transveise

belt immediately behind the head across the anterior part of the trunk. Except this haiiy

belt the trunk is naked, and trunk-legs I have not been able to find. The genital area is

much larger than the head (fig. 2 a) and consists of a very large round plate which is a

little broader than long (rig. 2e]; the central part of the plate is nioie thinly chitinised

(marked in the drawing by a light gi-eyish tint), whereas the larger part of it is thick

and light brown. Tlie genital apertures which are situated a little in front of the centre

of the plate, are exceedingly small in proportion to its size and are found close toge-

ther; their anterioi' extremities run neaily parallel, further liackward they diverge

considerably; their muscles are turned a little forward and strongly outward, but do not

reach half the distance to the margin of the i)late. The thin i)ai't of the plate in front of

and partly outside the genital apertures is furnished with a muiiber of sliort hairs, and a

considerable part of the thinner aiea of the i)]ate beliind the muscles has some veiy short

hairs; close behind tiie genital apertures we see the caudal stylets which aie exceedingly

small, and in tidnt of these a diminutive transveise area very closely covered with extremely

short hairs; the remainder of the i»late is naked (in the drawing one of the receptacula

seminis is indicated by a dotted line and marked r).

MALE. It is large compared with the female (fig. lib : fig. '.'a), and in reality com-

paratively very large, exceeding in size all other males nf tiie whole family: the smaller

one of my two specimens measuring ^4 mm., the lai-ger one •*J2 mm. in length. In shape it

stands far apart from all species known. Seen from below (fig. 2f), its length is to tlie

breadth as 5 to 3; the animal is broadest at or a little in front of the middle, somewhat

narrower towards both flatly rounded ends; moreover, the head is much shorter than the

trunk. Oft' the posterior margin of the mouth the lateral lioider of the head is very sloping,

bending strongly outwaixl, and more backward it forms a deep inward cui've stretching poste-

riorly to a point a little outside the base of the maxillse; these arched borders and the

frontal border combined foi'm the sides of a (Jeep cuj), Uie posteyor part of which — if it

were not wanting — would pass across the base of the maxiihe; in the middle of this cup

tiie rostrum is situated. Seen laterally (fig. 2g), the body is strongly curved, its ventral

side being [uetty deeply concave, the dorsal outline very convex. This line, moreover, is

divided by three bends which are rather far apart and at e(iual distance from each other;

the foremost of these bends is on a line with the mouth, and coinciding with it at the back

the boundary of the hair-covering runs in a slightly obli(iue line towaids the posterior angle

of the outstanding lateral border of the head, whereas from the two other dorsal bends

transverse depressions continue a good way on the lateral surface of the trunk. Finally, we

see on the hindmost half of the ventral side of the trunk a large, but not very thick, flatly
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vaulterl , almost square pintiiberaiice, whioli in a lateial view of the trunk makes it appear

very diiterent from other species. Tlie frontal horder is coiisideiably pioduced, the laigei'

median pait of the maigin is slightly (inved, naked, separated hy a lather deep incision

from a lower, evenly KHinded lohe whicli extends to the aiifjjle close in front (if the base of

the antennula; this lobe is ninch thinner than the remainder of the fidntal bolder and

supplied with very short marginal hairs. The antennulse are modeiately shoit, 3-jointed,

with short setse. The antennae are very short, probably only 1 -jointed, with a short seta.

The mouth lather laiiie, the monthboidei- of medium breadth. Maxillul* noimal, with a

long additional biancli. The ba.^al joint of the maxillae is small and smooth, the two

following joints (as in most other species) are coalescent. ISIaxillipeds fairly small, with the

normal proportion between the joints; the basal joint is slender, provided on the anterioi' .side

with some haii's at both ends; the last joint is sligthly digitated at its eml. The sub-median

skeleton has two pairs of processes, the first pair robust, the second pair ratlier slmrt

and strongly diverging; the part between the maxillae and the niaxillipeds is fninislied with

numerous moderately short haiis. The above-mentioned boundary of the haii'-covering between

the head and the trunk has a pretty narrow belt of rather short hairs and dorsally of hairs

of medium length; the back, the sides and the posterior end of the trunk are furnished with

extremely short hairs, and this covering reaches ventrally to the second pair of legs and

to the piotuberance on the posterior half of the trunk ; the anterior ventral half is naked,

except a pretty good-sized ti-ansverse area stretching from tiie first pair- of legs to the

lateral margin which is furnished with rather short hairs, and finally, the protuberance

is covered nearly all over with pretty similar hairs. The tiunk-legs very small, each

consisting of two generally somewhat oblong joints of about equal size and ending in one

or two setse which are of the same length or a little shorter than the leg. Each of the

posterior angles of the afore-mentioned protruding ventral part is produced into several

rather short, usually rounded eminences and pi'ocesses, some of which are vei'y thick, others

fairly slender; the stoutest of them bears a single pretty long, thick seta, and on the po-

sterior part of the protuberance, closely inside of the innermost eminence of the posterioi-

angles, we find a short,, oblong caudal stylet jointed on; the two stylets accordingly being

vei-y far apart. (Spermatothecse appear underneath the foi-emost third of the pi-otuberance).

OVISACS. They are middle-sized, shortly ovate (fig. 2 c) or sub-globular, but slightly

diifering in size; the largest specimen is 16 mm., the smallest IS mm. in length. The eggs

comparatively small and numerous.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Janira spinosa Harg. from the Davis Straits at

lat. 06" 32' N., long. 55" 34' W., 100 fathoms; Th. Holm »/vn 1884. Li a specimen

occurred: one female, two males and t\\ehe ovisacs, two of them with eggs and two with

Nauplii.
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33. Sphaeronella affinis n. sp.

(PI. X, fig. 3a—3d.)

FEMALE. The only specimen in hand is -87 mm. long, -90 mm. broad, and its

thickness is abont '''/4 of its breadth; seen from below (fig. 3a), it is posteriorly broad and

flatly ronnded, anteriorly somewhat produced, and it.s lateral outline a little concave at some

distance from the head. The head is small, well defined, somewhat broader than long (fig. 3 c)

and thus considerably narrower than in S. curtipes. The frontal margin curves strongly

forwai-d and is naked. Antennulae, maxillulse and maxillipeds exactly like those of the pre-

ceding species, whereas the mouth-border is a little narrower. Basal joint of the maxillae a

little less clumsy, with two tolerably small processes situated at some distance from each

other where the inner and lower sides meet. The sub-median skeleton has a narrow list

inside the maxillte, and behind their base a ti'ansverse stripe of long hairs (drawn only on

one side in the figure). The lateral margin of the head has a rather narrow stripe of

tolerably short hairs, and this covering does not continue upward on the lateral surface of

the head. Somewhat more than the anterior half of tlie trunk is furnished with shoi't hairs;

trunk-legs are wanting. Genital area much larger than the head (fig. 3 a), consisting of a

fairly solid, yellowi-sh, centrally somewhat thinner and lighter [)late (fig. 3d), which is con-

siderably broader than long, rounded; its anterior margin is almost straight, its posterior'

margin convex; a little behind the middle the proportionally very small genital apertures

are situated close together, their muscles tuining outward and a little forward and reaching

beyond half the distance towards the margin of the plate. The area is naked, except the

part between the genital apertures, which is provided with a number of short hairs; caudal

stylets I have not been able to find. (Pig. 3d. shows a fragment of the stalk of a spernia-

tophore and the outlines of both receptacula seminis.)

MALE. Unknown.

OVISACS. With a female occurred six ovisacs mutually glued together, all of

them sh(jrt and broad, somewhat angular, the largest a little flattened; none of them con-

tained advanced larvae. They differed very nuich in size, the largest being -77 mm. in length,

the specimen drawn (fig. 3 b) -153 mm. long and broad, the smallest 47 mm. long. The eggs

numerous and tolerably small.

LARVA and POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Janira maculosa Leach from Hero, Norway. Prof

Gr. 0. Sars discovered a single infested specimen and lent it me ; I found one female, the

posterior half of which was surrounded by six ovisacs mutually glued together. The parasite

was lying with its head turned obliquely forward and somewhat sideways. — An examination

of our pretty considerable material of this Isoi)od from Greenland and Denmark gave a

negative result.
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34. Sphaeronella Munnopsidis n. sp.

(PI. X, fig. 4 a— 4 d.)

FEMALE. The only specimen found was torn and half empty; it was ab. 5 mm.

in length and a little shorter than broad. The head is very small and not separated fi-om

the tiunk at all ; frontal and lateral borders are altogether wanting, whereas the sub-median

skeleton is developed into a single, good-sized, solid plate, to wliich the maxillae and maxilli-

peds are articulated (fig. 4b). Antennula:' rather sliort, not distinctly jointed, but the length

of the first joint is easily seen, as its di.stal anterior angle protrudes in the usual way and

is furnished with seta:' wliich, however, are short; the setae on the distal part of the

antennulae are scarcely of medium length. Antenn;e are wanting. The mouth is good-sized

and the mouth-border broad. The principal branches of the maxillul* are pretty long, the

additional branch a little shortei. The maxillae are good-sized; their basal joint smooth,

supplied with two rows of short, thick, blunt set* or small processes along the inner margin

of the skin that connects it with the secund joint. Basal joint of the maxillipeds of medium

length; on the inner side of its distal half are two aieas of extremely short hairs; second

joint of normal length, somewhat dilated towards its distal end, on the inner side of which

are seen some minute hairs; third joint short and clumsy; in the left niaxilliped it has at

its distal inner angle a sluirt and veiy broad, rounded spine which is furnislied A\ith

exceedingly short hairs; in tlie light maxilliped this spine is wanting, but tlie joint is still

shorter and broader, and its inner margin is hairy; in the left maxilliped tlie tmirtli joint is

tolerably short and hairy along the rounded end, in tiie right maxilliped excessively short

and hairy along both margins. Sub-median .skeleton (|uite naked. Tiunk naked; trunk-legs

wanting. Genital area somewhat larger than the pait occupied by the nKUith-appendages;

it consists of a transverse plate which is a little more than twice as broad as long, fairly

rectangular, ])Ut the outline is irregulai'ly sinuate; properly speaking, tjii.s plate consists of

a moderately bioad ring of thick yellow cbitine surrounding a thiiniei- light area, which,

however, is somewhat more solidly chitinised tlian the skin which surrounds the ring. The

genital apertures are situated conipaiatively far aiiart, eacli at one end ot the thinner area

and on its posterior maigin; their distance from each other somewhat exceeds the length of

each; their direction is ahiiost rectangular to the longitudinal axi.s of the animal, so that

their muscles are turned neaily straight in advance parallel with the axis, and their hindmost

lip is str'ongly curved. Somewhat in front of eacii genital aperture we .see at the posterior

margin of the foremost transverse list of the frame a circular hole (k). which i.s no doubt

the orifice of a gland which otherwise I have been able to detect oidy in Mi/sidia)) «/<//.s-

soritw and in Aspidueciu. Only one of the receptacula seminis (r) is sliown in the drawing,

but to the orifice of each leceptaculum is fixed a spermatophore, one of which (s) is well

preserved, whereas of the other (s) only the stalk is left. These orifices are situated
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obliquely iu front of and at some distance tioni the genital apertuies and somewhat closer

to the median line than the apertures. The whole genital area is naked. Caudal stylets

are wanting.

MALE. Unknown.

OVISACS. They differ widely in size, as fig. 4a shows; in the marsupium repre-

sented occurred twenty ovisacs, which are irregularly shaped and angular on account of

mutual pressure, and the largest of them which contains half developed young ones, is

2-73 mm. in length and 1-74 mm. in breadth, the smallest ab. -92 mm. long and -75 mm.

broad. In another specimen the ovisacs are oval or sub-globular.

LARVA. None of the ovisacs contained fully developed lar\'aB. I took some larvae

out of the ovisac which contained the most advanced specimens and prepared them out of

their membranes, so that I succeeded in giving a representation (fig. 4 d) of several of the

most important appendages, but about the final shape of the larva etc. no detailed account

can be given. The front has no decoration, at most a small list inside the anterior angle

of the antennulae. The oltactory seta of the antennula is tolerably short, may be about half

the length of the cephalothorax. The antennae of medium length, 4-jointed, the two iii'st

joints broad, the third one slender, longer than the second, the fourth joint short, and its

longest terminal seta shorter than the third joint. The mouth-border exceptionally broad

with distinct, tliick hairs. The basal joint of the maxillae lias two dense combs of flue

processes (one of which is not visible in the drawing), second joint is slender, third joint has

some spines on its inner margin. Second joint of the maxillipeds much longer than the

third; the fourth joint has three conspicuous, slender and spiniform processes at the distal

part of its inner margin. The abdomen of less than medium size; its first segment almost

longer and somewhat broader than the second one, and its long spines reach far beyond the

caudal stylets, wliich are distinctly set otf from the small third segment. The setae of these

stylets seem to be proportionally pretty short.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The marsupium of Munnopsis tijpica M. Sars from the Kara Sea.

Fig. 4 a represents the greater part of a large specimen of the host, in wliich the ovisacs of

the parasite are visible thi-ough the diaphanous plates of the marsupium. The marsupium

was pretty strongly extended, it contained twenty ovisacs, partly with eggs, partly with

NanpJii or with more developed larvaj, but — as stated above — none of these was ready

to swim out ; the above described female was lying against the ventral side of the host towards

its anterior end. In a smaller specimen were discovered nine ovisacs; the female and some

sacs had evidently been washed out.

22
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IV. Clioniostoma h. j. h. (isse).

FEMALE. The body is somewhat flattened; seen from below, it is broader than

long, nearly pentagonal, with rounded angles, one of wliich forms the centre of the posterior

margin, and two on each side, whereas the anterior margin forms but a slight curve and

is longer than the distance between the lateral angles on each side, and between the

liindmost lateral angle and the posterior central angle. The head is situated on the

ventral side a little beliind its anterior margin, and the skeleton is transformed into a

transverse ring-shaped frame which is considerably broader than long, and the anterior part

of the frame, which forms the frontal border, may sometimes rise a little above the skin in

front of it, whereas the remainder, or sometimes the whole frame, is on a level with the

ventral plane. The frame surrounds a good-sized, thin-skinned area, in or a little behind the

middle of which the rostrum and the mouth-appendages are found. The antennulse are nor-

mal, 3-jointed and inserted on the ring. The antennae are certainly 3-jointed and furnished

with a terminal seta. The mouth is good-sized, the mouth-border of about average breadth.

Maxillulaj well developed, with a long additional branch. Maxillae powerful, constructed as

in the typical species oi SpJueronella. Muxillipeds rudimentary, each consisting of two very

small or quite diminutive joints. Trunk-legs and caudal stylets — where such are found —
as in Sphceronella. The genital area is more than twice as broad as it is long; the tluckest

chitine is found in the middle and along the lateral margins; the genital apertures ai-e

situated close together in the middle of the area, and close in front of them appear the

orifices of the long sausage-shaped receptacula seuunis, which are turned ()bli(juely forward

and outward. — No spermatophores have been observed.

MALE. Unknown.

OVISACS. They are always deposed freely, their shape is sub-globular, and as

many as eleven or twelve may be found in one female. Each ovisac contains an exceedingly

great number, on an average at least one thousand, minute eggs (comp. my figures p. 47).

LARVA. Is known of both species aud is (luite similar in structure to the larvae

of some of the species of Sphmronella living in Amphipoda; the only differences are, that

the cephalothorax is shorter and broader, and the spiniform setae at the posterior angles

of the first abdominal segment longer, and especially thicker, than in any Spharomlla

known to me.

POST-LARVAL DEVELOPMENT. The pupaj found are described in detail above

on p. 56—57.

HABITAT. The branchial cavity of two species of the genus Rippohjte Leach

belonging to the order Decapoda, and the presence of the parasite causes the part of the

carapace which is situated above the intruder and its ovisacs to vault strongly, so as to

form a large swelling, which as a rule is exactly similar to that caused by Gyge Rippolytes
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(Kr.). Hitherto found only in tlie Kara Sea, the Miiniian Sea, near Troniso (Norway) and

otf the West-coast of Greenland, and the genus has been found only on Hipp. Gahnardii

M.-Edw. and /Z^jjjj. polaris (Sab.).

REMARKS. The genus contains only two species. As, in spite of the most careful

investigation, the male has not been found, our knowledge is defective in an important point.

Judging from the structure of the female, the ovisacs, the larva and the pupa, the genus

comes very near to Sphmronella, and the only really good character appears to me to be

the rudimentary maxillipeds of the female. A biologically important character is that — as

stated above — it lives in the branchial cavity of Decapoda Caridea, as the genus Homoeo-

scelis lives in the branchial cavity of Cumacea.

Conspectus of the Females.

The frame of the head is an almost regularly transverse oval and provided exteriorly on

each side with a very long list which proceeds from the centre of the lateral outline and runs

outward, and especially backward, in an oblique direction 1. Gh. mirahile H. J. H.

In tlie frame of the head the foremost lateral angle is strongly produced, forming a

good-sized, fairly broad and not quite shoi't projection, a large part of which is covered by

the skin, whereas the very long lateral, essentially backward running list mentioned in the

preceding species is wanting . . . . 2. Ch.Hansenii Giard and Bonnier (without description).

I. Choniostoma mirabile H. J. H.

(PI, X, fig, oa—5c; pi. XI, fig. 1 a— Ik.)

Choiuostoma mirabile H. J. Hansen, Dijmphna-Togtets zool.-bot. Udbytte, 1 887 ^), p. 27 1 — 78, Tab. XXIV,
fig. 7— 7h.

— — Giard and Bonnier, Bull, scient.de la France etde la Belgi([ue, T. XX, 1889, p. 34(j, etc.— — Giard and Bonnier, Bull.scient.de laFr. ef d. 1. Belg. T. XXV, 1895, p. 479.

FEMALE. The specimen represented in fig. 5 a is 3-5 mm. in length, 4 mm. in

breadth; its shape is described in the diagnosis of the genus. The smallest specimen found

is a young one, 1-35 mm. long and 128 nnn. broad, thus a little longer than broad, almost

circular in appearance, and somewhat flattened like the adult. The area surrounded by the

frame of the head (fig. la) is regularly rounded, somewhat shoiter than broad; the anterior

part of the frame is fairly narrow between the antennnlse, scarcely rising above the surroun-

ding soft membrane and exhibiting outwardly only a very narrow list, while its broader

part (indicated by a dotted Hue) is covered by the skin. The lateral and posterior parts of

•) Separate copies of my contribution were distributed in tbe beginning of July 1886, whereas the whole

volume with the r6sum6 appeared in 1887.

22'
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the almost regularly oval transverse frame are fairly broad, and from the centre of the

lateral ontliue proceeds a very long solidly (;hitinised list (k') outward, and especially back-

ward, in an, oblique direction; its proximal part is pretty broad, and its liindmost extremity

extends even a little beyond the posterior margin of the frame. Inside the acute angles

foi-med at the origin of the lists, and at the i)oints where the curved lateral margins of the

frame meet the almost straight posterior margin, we pei'ceive thitk solid parts (k") which,

as lying beneath the skin, in this as in the following species are indicated by dotted lines,

and outside the frame by a light shade. In the soft membrane between the anterior part of

the ti-ame and the nostrum appear two small, oval, tolerably solid chitinous rings (t) situated

rather far from each other, and each surrounding a very small area; obliquely in front of

them, and somewhat closei- together, ai'e two smaller and feebler, almost circular rings (u).

The antennnke (a) are short, with set* of nearly medium length, among which is a single

sensory seta (b). Antennae (c) of almost average length; they seem to be 3-joiuted, ha\'ing

an exceedingly short basal joint, whereas the two next joints aie well developed, the termi-

nal seta being of the same length as, w longer than the last joint. Mouth-boi'der of medium

breadth. Maxill* middle-sized; basal joint smooth. Maxillipeds (g) quite rudimentary

and difficult to detect, each consisting of two diminutive joints, the last of which is pointed.

The sub-median skeleton (h) forms on each side, obliquely inside and partly behind the

niaxilhe, a plate which is pierced with a hole and divided by incisions into irregular lobes.

The head is naked all over. The trunk is naked in the adults as well as in the above-

mentioned very young specimen; the latter has small trunk-legs, whereas I have not been

able to discover these appendages in the large specimens. The genital area (fig. 1 b) has

very oblique and anteriorly strongly converging lateral margins; one of the receptacula seminis

(r) is represented in the drawing.

MALE. Unknown.

OVISACS. They are scarcely middle-sized (fig. 5 b and 5 c : fig. 5 a), sub-globular,

with slight difference in size where the contents are equally developed (while fig. 5 b com-

l)ared with fig. 5 c shows the usual difference of size between an ovisac containing eggs and

another with full-grown larva?). The longest diameter in the ovisac shown in the drawing

fig. 5b, is 1-8 ram. As many as twelve ovisacs may be found in one female. The eggs are

relatively extremely small and excessively numerous.

LARVA. The specimen represented in fig. 1 e is 24 nun. long, but, as it was hinged

to a gill (by the adhesive plate s) in order to undergo its metamorphosis, the cephalothorax

is somewhat shorter and broader than in a specimen, which has not yet hinged itself (and

the third joint of the maxillae is bent forward); fig. If shows the front part of a larva pre-

pared out of an ovisac. As I have met with no larva about to swim out, or with one which

had just entered the branchial cavity of a new host, I am unable to determine the shape of

the cephalothorax in the free larva with absolute certainty, however, it seems to be some-

what broader than in any other of the larva? I have observed, and not much longer than
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broad. The front has a curved list inside the anterior angle of each antennuhi (some trans-

verse stripes shown in fig. If, I am una))le to expUiiu). Antennukfe 3-jointed, olfactory seta

comparatively short, not half tiie length of the cephalothorax. Antennae a little longer than

the antennulas, in all lespects like those of Splwr. dispar, except that the broad basal part

sometimes seems clearly to consist of two joints (fig. 1 f), wliile sometimes only one joint is

discernible (fig. 1 e) The maxilluhe consist of tliree moderately long naked branches, which

spring from a low eminence. The joints of the maxillge are smooth, the last one seems to

end in two extremely short points. Second joint of the maxillipeds a, little shorter than the

third. The peduncle of the natatory legs fairly broad. First abdominal segment somewhat

longer and considerably broader than the second, and the seta of its posterior angles twice

the length of the following segments and the caudal stylets, exceptionally thick and hairy

on their distal half; third segment much smaller than the second; the caudal stylets pretty

well defined, and their setie about ^k the length of the cephalothorax.

POST-LARVAL DEVELOPMENT. On the gills of a Hijipoli/tr api)eared specimens

of all the transitional stages between larva and pupa, besides numerous imp* (fig. Ig— Ik)

of somewhat dift'erent shape and considerable diiference of size. AVith regard to these pupoe

I refer to p. 5G—57 where a detailed account of them is given.

HABITAT. The branchial cavity of Hippolyte Gainiardii M.-Edw. from the Kara

Sea. In a female A\'ithont eggs I discovered under a swelling of the carapace on the left

side: one female and t-n^elve ovisacs, the contents of which presented the most different

degrees of development; in one ovisac, for instance, appeared full-grown larvae; the five

gills of the host, belonging to the trunk-legs, were all a little curled, the two foremost,

especially, were distinctly deteriorated. Beneath a large swelling of the carapace of another

female Hippolyte without eggs occurred one female and nine ovisacs, which, however, have

not been all taken out, nor the gills examined. In a third female without eggs one female

and six ovisacs appeared under a swelling on the right side of the carapace; the two foi-e-

most of the gills of the trunk-legs were atropliied, the three others were normal. A female

of the host with numerous eggs containing half-developed young ones, had on its right side

a swelling on the carapace about -/a of the normal size, but parasites and ovisacs had dis-

appeared, and so had the two foremost of the gills of the trunk-legs; the tliree liindmost

were normal, without brood of parasites. There was no swelling on the left side of the

carapace, but far to the front appeared the small above-mentioned female which was 1-35 mm.

in length, moreover, in the two foremost of the gills of the trunk-legs, occurred numerous

pupaj and lunged larvae in all stages transitional to that of the pupa, altogether twenty-one

pupae and fourteen larvae; the liindmost gills also revealed some larvae and pupaj, but each

of them only a few, except the penultimate, which contained many at one end. The larvae

and pupae were attached to the surface of the foliaceous gill-fibres at their base; sometimes,

though seldom, two were situated close to each other, sometimes they were found far in

between the origin of two giU-fibres.
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REMARKS. What I described and floured in Dijniphiia-Togtet as Oh. niinihiJc

were siiecimens of tliis species; besides, I was (if tlie opinion tluit all my specimens on

HIpj). Guvmardii, and an exceedingly large specimen on Hip}), polaris, belonged to the

same species. Giard and Bonnier, in their paper of 188'.>, snpposed that the large specimen

detected on Hip)p. poJaris, was of another species, especially because it dccurreil on another

species of host, and they named it Ch. Hdit.^citi, Imt withont material of coinse they could

give no desciiption. Their supposition proved light to a certain extent, as the parasite on

Hi2>p- pohivis did really belong to a species which differs from CJi- miruhUe, but it became

evident at the same time that Cli. Uanscnii is found in Hixip. Gaimardii as well. After

this discovery J examined in our Museum all the specimens kept of both species ofHippolylc,

and in a very large mateiial of Hipp. Gaimardii from the Kara Sea I succeeded in finding

two more specimens infested with small parasites, one of which is the above-mentioned spe-

cimen with larvae and pupae on its gills, whereas the parasites on the other specimen belong

to Ch. Havscnii. I suppose the larvae and puji* found to pertain to this species, because

they occui-red togetlier with the small female (]-3r)nnn. in length), but 1 must point out that

this proof is not quite decisive, as allowance must be made for tlie possibility that these

larvae and pujine may belong to the following species, or some of them to Ch. mirabile,

others to Ch. Hansenii. It is worth noticing that 1 have not been able to detect any

difference between larvae taken out of the ovisacs of either species.

Max Weber describes ovisacs taken in the branchial cavity of Hipp. Gaimardii

from the part of the Murman Sea which is South of Nova Zemblia, and these ovisacs

decidedly belong to this genus, but the species cannot be determined. — J. Sparre Scluieider

in: »Tromso Museums Aarshefter 14, 1891 «, p. 112, says that be has found > Choniostoma

mirahili.sx on a s|)ecimen of Hi^^p. Gaimardii from Hilieso in the Malangen-Fjord (on p. 98

he furthermore states that the same specimen was also infested with a Fhryocus [Hemiarfhrm

ahdominalis (Kr.)]), and that he had moreover observed it near Tromso; but it cannot be ascer-

tained here either, whether it is Ch. m,irahiJp., Ch. Hansenii, or both species, which have been seen.

In a large specimen of Hipp. Gaimardii from the Davis Straits, lat. 66" 30' N.,

long 54" 50' W., forty fathoms, under a swelling of the carapace eight ovisacs occuri'ed,

and the foremost gills were reduced and contained two pupae, but as the female was \\anting,

in this case also it is impossible to determine the species. However, we may state at once

tliat not tills species, but Ch. Hansenii was discovered later on at the coast of West-Greenland.

2. Choniostoma Hansenii (Hard and Bonnier (without description).

(PI. X, fig. Gil— 61): \A.\\. lig, ^2a—2f.)

Clioiiio.stoina Ilanscn'd Giard and Bonnier, Bull, scient. du la France el de la Belgi()ue T. XX, 1889,

p. 3G(J [widiout description].

- - Giard and Bonnier, Bull, sclent, de la Fr. et d. 1. Belg. T. XXV, 1895, p. 479.
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FEMALE. The largest specimen is 5-3 mm. long, 55 mm. broad and ab. 3i» mm.

thick; the specimen represented in fig. 2a, which had laid eleven ovisacs, was 3-15mm. long,

3-65 mm. broad and 2-7 mm. tliick; the young specimen drawn in fig. 2b, was 1-7 mm. long

and broad. The anterior part of the frame of the head (fig. 2 d) rises somewhat above the

skin in front of it; it is tolerably narrow in the middle, broader towards the base of the

antennulfe; the foremost lateral angle of the frame is strongly produced and forms a con-

siderable, tolerably broad and not (jiute short, outstanding, rounded projection, a large part

of which, however, is covered by the soft skin. A good deal of the lateral borders and of

the short hindmost part of the frame is likewise covered by soft skin similar to that of the

surroundings, and on each side, where the lateral and the anterior parts meet, we see, more-

over, two good-sized cliitinous parts beneath the skin. On the other hand, the long list which

in Ch. minihih; runs outward and backward from the centre of the exterior side of the

frame, is altogether wanting. The two pairs of small rings in the skin in front of the

rostrum are advanced to close behind the anterior part of the frame; the sub-median pair

are larger, the more lateral pair much narrower flian in the preceding species. The anten-

mdae are a little longer than in Cli. mirahilc, and have longei' set*. The antenn;i! are

also longer than in the last-mentioned species, distinctly 3-jointed, the basal joint short, the

two next joints about sub-equal in length, the terminal seta longer than the third joint.

Mouth-border fairly broad. Maxillae good-sized, larger than in Cli,. mirahile.. Maxillipeds

ludimentary, yet somewhat larger than in the preceding species and otherwise of the same

structure. Tiie liindmost part of the sub-median skeleton consists on each side of a tolerably

narrow, posteriorly somewhat expanded list; as in the preceding species a long and robust

branch proceeds anteriorly fi'om the exterior side outward just behind the base of tlie maxilla.

In front of the antennul*, before and outside the foremost free lateral angle of the frame,

and thence more or less backward outside its lateral margins, we see in the adult specimens

a number of fairly short or short setae (fig. 2d), obliquely outside the lateral angle some

very long sets ; fig. 2 a , moreover , shows a fairly broad stripe furaished with scattered

setae running from each lateral angle somewhat forward and strongly outward along the

ventral smface of the animal towards its anterior outline. Younger specimens (fig. 2 b) not

only have setae — some of them very long — on these last-mentioned parts (fig. 2 e), but

also a number of similar setae on the sides and on a small part of the ventral surface, as

well as a few scattered setae on the back, whereas the greater part of the ventral side is

naked. The trunk-legs are very distinct in the smaller specimen represented in fig. 2 b, but

in the larger animal (fig. 2 a) I have not been able to find any. The lateral margins of the

genital area (fig. 2f) ditfer somewhat in shape fi'om Ch.. mirabile, being geniculate in the

centre, so that only their foremost half turns inward. As in the preceding species, the

genital area sends forth from its posterior central part two strongly diverging, tolerably

short lists, between which, in the half-grown as well as in the adult specimens, we find the
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caudal stylets situated close together; they are very small, and each of them is provided

with a pair of fairly long sette.

MALE. Unknown.

OVISACS. They resemble those of the former species. The ovisac represented

in fig. 2c is l^Trnm. long and l'4mm. broad. In one female were found eleven ovisacs.

LARVA. Specimens which are full-gi'own though they have been pulled out of an

ovisac, resemble those of the formei' species to such a degree that I have not been able to

find a single distinguishing mark ^^•hich appeared to me valid.

POST-LARVAL DEVELOPMENT. Unknown.

HABITAT. The branchial cavity of Hii^poJijte polaris (Sab.) and Hipp. Gamardii

M.-Edw. from the Kara Sea. My material from this locality is as follows: in a female

without eggs of Hipp, polaris appeared beneath a large swelling on the left side of the

carapace, the above-mentioned gigantic specimen. In an adult male oX Hip)p. Gaimardii occurred

under a swelling on the right side of the carapace : a female (represented in fig. 2 a) and

eleven ovisacs (containing eggs, Nauplii and fully developed larvse respectively); besides an

adult male and a much smaller, exceedingly young female of Gyfjc Hix>polytef< (Kr.); the

two foremost gills of the host, i»ertaiiiing to the trunk-legs, had disappeaied, the three hind-

most ones wei'e well preserved; under the apparently sound left-hand side of the carapace

of the host, one male Gyge was discovered. In another somewhat smaller male of Hiptp.

Gaimardii occurred in the front part of the left branchial cavity three rather small females,

placed obliquely in a longitudinal row, in the right branchial cavity five similar females,

three of them far to the front. All the parasites were of sub-equal size and about lli to

17 mm. in length; the gills were somewhat crumpled, and the carapace showed small cavities

on its inner side in the parts which covered most of the parasites, though its outside did

not as yet show any real swellings. No Epicaridea were discovered.

This species has been found besides at the West-coast of Greenland: in the Karajak-

Fjord, district Umanak (on ab. lat. TO'/s" N.), by Dr. E. Vanhoft'en. This naturalist having

informed me in a letter that he had found Choniostoma, I asked liim to lend me his material,

and he kindly placed it at my disposal, as well as his own particulars about it. He pos-

sessed in all foui- females; two of these belonged to Ch. Hansenii, he had found them free

in a bow-net, and he wi'ites about them: » .... die ich lose fand, und die aus Krebsen

stammen miissen, welche in meiner Reuse sich hiiuteten oder verzelut wurden«; about the

others he writes: »Ein drittes Exemplar wurde in H. Gaimardii ... ., ein viertes in H. po-

laris .... gefunden« ; one of these was Cli. Hansenii, but the other was »zur Halfte auf-

geschnitten« , so that I could not determine it, and I do not know in what species

of host the specimen had been found. So at least three of the four parasites per-

tained to this species, moreover, it seems veiy pi-obable that it lives in both species of

Hippolyte.
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Besides, it is not at all unlikely that at least some of the specimens from the

Davis Straits, from the most noithein part of Norway (Malangen and Tromso) and tiom

the Mnrman Sea mentioned under the preceding species, belong to this one.

REMARKS. This species is sharply distinguished from 67*. mirahile, especially by

the shape of the frame of the head. It otters an exellent example of the fact that the same

species of parasite may be found in two difl'erent species of hosts; besides, the spe('imen with

the eight young females shows very clearly indeed that it is the parasite itself wliich causes

the swelling in the carapace of the host, and that it does not — as suggested by Giard and

Bonnier — lodge itself on or together with a Gi/ge, or in a swelling formed and afterwards

left by this parasite.

V. Mysidiou u. gen.

FEMALE. The body shortly ovate. The head pretty well defined from the trunk,

but in elderly specimens it is usually found in front on the ventral side of it, as an

anterioi'Iy and lateially rather well defined eminence; frontal border is wanting, and the skin

in front and on the sides of the wanting or at most very indistinctly marked lateral border

is rathei' thin. The antennulse are either fairly short and 2-jointed or almost I'udimentaiy,

1-jointed. Antennae seem to be wanting. The moutli moderately large, the mouth-boider

narrow, but frequently partly covered with a viscous substance. MaxiDulaj well developed,

with a good-sized additional branch (pi. XII, fig. 2a, e'). Maxilla- powerful; the ba.sal joint

has at its terminal margin one oi- two processes, against which the last Joint can be folded

up. The maxillipeds rather short and weak; their basal joint has an irregularly sinuate

outline; second and third joints fused into one short joint, terminal joint of nearly average

length, pointed. The trunk is now naked, now in a few places most sparingly provided

Avith single hairs of about medium length; trunk-legs and caudal stylets altogether wanting.

No genital area is found ; the genital apertures are placed very far apart at the place where

the posterior and the lateral outlines meet (pi. XI, tig. iJb); each aperture has — besides

its usual two lips — its own skeleton consisting of a list wliich forms a semicircular curve

(pi. XII, fig. 2 b), or the greater part of an oval (pi. XI, fig. 3 f), the longitudinal direction

of which is parallel with the median line of the animal, and whose open side turns

towards this line (pi. XI, fig. 3e); the hindmost lip of the genital aperture is nuite close to

the posterior part of this list, and the muscles radiate forward to its anterior part. The

entrance (or perhaps rather: entiances) to the odd receptaculum seminis (pi. XI, fig. 3e, r) is

or are situated at the median line far in fi-ont of the genital apertures; the membrane wliich

covers the receptaculum is often closely covered with a great number — as many as twenty

six — of spermatophores, among winch are seen, moreover, stalks of other spermatophores, the

vesicles of wliich have disappeared. — The spermatophores (at least in Mys. commune) are some-

what elongated ovals. — Various parts of the head, as lateral margins, mouth etc., are frequently

23
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partly covered with the giuej^ substance, by which the female is attached to the inside of the

marsupiiim, and it seems as if in these cases the animal had got its head irregularly covered

with glue just after tliis substance had been secreted and before its becoming stiif (dry).

MAXlE. This sex is kuo^\Ti in both species. The body is short and clumsy. On

the dorsal side of the head, somewhat in fi-ont of the hair-coat and at some distance ti-om

the median line, we see a knot or short coue (pi. XI, fig. 3 h, x). The head is provided with

well developed frontal and lateral borders. Anteunulae short, 2-jointed. Antennae wanting.

Hairs of the mouth-border short, but distinct. Maxillulse and maxillae as in the female.

Maxillipeds rather anomalous: their basal joint ciu'ved, at least with one good-sized, thick

process on the outer side of its distal end; second and third joints coalesceut, the terminal

joint conical. The sub-median skeleton without processes at the base of either maxillae or

maxillipeds. The trunk hairy; trunk-legs and caudal stylets wanting. The frontal thread

furnished with peculiai' expansions.

OVISACS. TjT)icaUy they are shortly pjTiform and attached to the lips of the

genital apertui-e by a faiiiy short stalk. Fig. 2 b in pi. XII shows the genital apertui-e (g),

the lips of which are covered with a stiffened secretion, wliich, besides, forms a pretty large

plate (h) covering the hindmost end of the semicircular list and the skin nearest to it; from

this plate proceed numerous, distally thickening thi-eads, which are cut off in the di-awing

(i); thej'^ are the stalks of the ovisacs, so the plate must be understood as being the coales-

cent basal parts of these stalks. The ovisacs are numerous, twelve, fouiteen, seventeen, or

even more (see Mys. abyssorum), sometimes varying exceedingly in size (pi. XI, fig. 3 c), and

mutual pressui'e not unfrequentlj' having caused theii' shape to become u-regular and their

attachment difficult to discern (pi. XI, fig. 3a); frequently again, they are af about equal size,

of regular shape, aud thefr attachment easy to observe (fig. 3 b).

LARVA. It is kno'mi in both species, and on the whole only differs from the

species of SpJueronella living in Amphipoda by the shortness of the set* of the caudal

stylets, these setae being not nearly half as long as the cephalothorax.

POST-LAEVAL DEVELOPilEXT. Is partly known in one of the species, aud

the stages kno^\^l, which are very remarkable, are described in detail above on p. 61—63.

HABITAT. In the marsupium of species belonging to the genera Erythrops

G. O. Sars and Parerythrop>< G. 0. S. (family Mysidae, order Mysidacea) from Norway.

REMAEKS. This genus is adiuirably distinguished from the tlu-ee preceding genera

by the following characters: the genital apertiu-es in the female are placed far apart from

each other and from the odd receptacidum seniinis, each has a skeleton of its own. finally,

the ovisacs are attached to the lips of the genital apertures. In the thiee last characters

it agrees with the following genus, but in the latter the female lacks maxillipeds, the genital

apertures are much closer to each other etc. The males differ from all the preceding genera

and agi-ee with the following in possessing the two dorsal knots on its lie^d. The meta-

morphosis deviates very strongly from anything else I have observed of this kind.
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For my whole abundant material of tliis and of the follo-\vinjr genus I am indebted

to Professor G. 0. Sars. It consisted partly of infested Mysida witli indication of their

localities, partly of similar animals without such indication, further, of parasites taken out

of their hosts, the latter not being mentioned; these last animals have scarcely been used

at all. I have detei-mined the hosts in accordance -with the above-mentioned naturalist's well-

known excellent work about the Mysidse of Noiway, but I have felt bound to follow Steb-

biug in adopting the older names of two of the species. — Besides, in his »Report on the

Challenger Schizopoda« G. 0. Sars himself mentions having observed in the genus Erythrops

»a peculiar Lernseid, apparently the SphteroneUa leuchartii of Salens1ci/«, otherwise he does

not give any more details about liis finds.

Conspectus of the Species.

1. The Females.

Antenna almost rudimentary, 1-jointed. Head naked 1. M. commune n. sp.

Antennae larger, 2-joiuted. A lateral longitudinal belt on the head and a conside-

rable area behind the maxillipeds covered with hairs !<). M. alnjssorum n. sp.

2. The Males.

The head tapering considerably towards the fi'ont, provided with a narrow fi'ontal

border. The basal joint of the maxillipeds has on its outer side a shorter piocess in the

centre and a long one at its distal end. The trimk is covered with innumerable minute

transverse eminences, from each of which project several short hairs 1. M. commune

The head anteriorly broad, almost truncate, with a moderatel.y broad frontal border.

The basal joint of the maxillipeds has on its outer side only a single tolerably large process

placed at its distal end. The trunk is without transverse eminences, the hairs normal, of

average length 2. M. dbyssorum.

I. Mysidion commune n. sp.

(PI. XI. %. :Ja— i!i; pl.Xll, %. la— Id).

FEMALE. In fig. 3 a are represented the essential contents of a marsupium, con-

sisting of a shrivelled female and seventeen ovisacs; the whole bulk was 29 mm. long and

2'3mm. broad. The female represented in fig. 3 b is more normal, large, and had probably

not finished laying eggs; it is 1-14 mm. in length and •94mm. in breadth, shortly ovate, and

23*
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part oi its posterior margin is nearly straight; it is seen from the dorsal side, the fi'ontal

part of the head is turned backward, and the maxillipeds (g) forward; however, this

position is an anomaly, no doubt produced by pressure acting on its very soft skin in the

marsupium during its growth. — The head (fig. 1 a) without real lateral boi'ders, and in

the adults, the part surrounding the mouth-appendages is ii-regularly folded up against these

appendages, or even overlapping the outer side of the maxillipeds. The antennulae (a) almost

rudimentary, as broad as long, 1-jointed, ending in several very short setae. Somewhat in

front of the antennulae are seen two taps (u), the nature of which is quite incomprehensible

to me (possibly cones of viscous substance secreted through the orifices of glands?). The

terminal margin of the basal joint of the maxillaB is concave, rising at its posterior angle

into a broad, rather short process. The maxillipeds have no spine at the distal inner angle

of their penultimate joint. The lower side of the head naked all over. The list of the

genital apertures forms about two thirds of an oval ring.

MALE. It is small in proportion to the female (fig. 3d : fig. 3b). The specimen repre-

sented in fig. 3h is •164 mm. long, the one drawn in fig. 3g, measures 174 mm. The body

is not flattened. Seen from below, the head nearly equals the trunk in length, but the

latter is somewhat thicker; seen sideways, the outline of the hair-coat runs from the base

of the maxillipeds somewhat obliquely backward up across the side and the back, so that

the dorsal line of the head becomes much longer than that of the trunk, and the short

couical processes (x) are placed a little in front of the hair-covering. Seen from below, the

lateral bordei's of the head converge from behind their centre up to a point in front of the

base of the antennulae, so that the frontal border becomes very narrow; in proportion to its

breadth it is considerably produced, and has a strongly curved, naked antei'ior margin.

Antennulae short, 2-jointed; second joint somewhat shorter as well as naiTower than the first

one, furnished with a few short sette. Maxilh* large; the terminal margin of the basal joint

essentially as in the female. The basal joint of the maxillipeds has on its outside in the

centre a fairly short, thick, rounded process, and distally a thick and very long, slightly

curved i)rocess; the next joint (second and third fused together) has a larger or smaller

outstanding pi'ocess somewhat on the boundaiy between the anterior and the outer side.

The lateral niaigin of the liead is furnished with a row of fine, rather short hairs, and a

similar row is seen somewhat outside the margin. The trunk is closely covered all over

with very small transverse eminences, from each of which spring several short, fine hairs.

— The fiontal thread, if found, is long and of iieculiar shape ; in fig. 3 h such a thread,

lettered with an s, is shown as fixed to a marsu])ial plate (t); it is somewhat longer than

the male, thin in tlie greater part of its length, then dilates pretty (luickly and evenly

towards its distal end, tbi-ms a collar-like ring, continues dilating, and forms a second ring

at the thickest i)int of its exiiansiou; beyond this ling it is still thick, though slowly de-

creasing in circumferen(;e, and at last incieases a little uii to the distal end, by wluch it

attaches itself.
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OVISACS. They ai'e mentioned in the description of the genns. In pi. XI, fig-. 3b

and fig. 3 c are drawn on the same scale of enlargement, thereby illustrating the relative

size etc. of the ovisacs. The largest of the ovisacs, repi'esented in fig. 3 d, is -90 mm. in

length and contains larvae, of which only six are drawn.

LARVA. Pull-grown larva; prepared out of an ovisac agree closely with those of

the following species; the only difference I have been able to find is, that the inner side

of the terminal joint of the maxillipeds is smooth in this speci&s and spinous in the following

one. As for the rest, the reader is referred to the description of the next species.

POST-LARVAL DEVELOPMENT. The stages found are described in detail

above on p. 61—63.

HABITAT. The marsupiuni of Enjthrojjs i^-crrafns G. 0. Sars and Parerythrops

obesus G. 0. S., and a female together with the following species in the marsupium of

Erythrops abyssortim G. 0. S. ; all from Norway. The following speci.il data can be given.

In a specimen of Parer. ohestts without special locality, one large female was found attached

to the inner side of the liindmost right marsupial plate near its base; it carried fifteen

ovisacs, one of which was empty; and two males appeared together with it. In an Er.

serratus (with two specimens of As^ndoecia) without special locality, occurred: an almost

empty female (with twenty-one spermatophores), carrying fourteen ovisacs of widely differing

sizes, one (if them half emptied of young ones, another quite empty, and to the latter were

attached six males, one of which had four spermatophores fixed to the ventral side of its

trunk; further: an empty, partly destroyed skin of a seventh male, another male (the eighth)

fixed by a frontal thread, and a larva about to become a pupa. In' another Er. serratus,

the locality of which was not specified, was discovered one large female (type specimen of

fig. 3 b) attached by its head to the basal part of a marsupial plate and carrying thirteen

ovisacs (six and seven), and together with it a half-grown female and a fenuile in the

stage represented in fig. 1 d, each fixed to a separate marsupial plate by a dorsal thread.

In one specimen of Er. serratus (with at least one Aspidoecia), from Kvalo, a iiart of the

contents of the marsupium was washed away, but still three adult females, all with ovisacs,

and one male were found; in a specimen of the same species from Sunde, the marsupium

contained only one female mth two ovisacs. Anotliei- specimen of the same species from

Sunde was highly interesting. Its marsupium contained, to begin with, the bulk i-epresented

in fig. 3 a, the greater part of which consisted of a rather shrivelled female with seventeen

ovisacs, some of which contained eggs, others Nwuplii or pretty old larvie, two were nearly

emptied of larva, and one of the ovisacs was tlu'ee-lobed, the niajority of the others more

or less distinctly pyriform. The bulk was placed as follows: the part of it which is upper-

most in the drawing, was foremost in the marsupium, the pai-t of it which turned towards

the abdomen of the host, was flat, but the opposite, vential side strongly arched, as shown

in the illustration. This bulk contained, moreover, two males, the pupa fastened by a dorsal

tlu-ead and drawn in fig. 1 c, and a very small pupa, like the one represented in fig. 3 i.
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Between the iiiarsupial plates of the host were further found: three males, two of them

attached by fi'ontal threads to a marsupial plate, on its edge and a little inside it on the

surface; and finallj': the minute pupa drawn in fig. 3i, and the very y<Hing female represented

in fig. 1 d, which was attached to one of the plates by a doi'sal thread.

And lastly, in the marsupium of an Er. ahyssorum, infested with the following

species (to wliich we refer), occurred a very young female which adhered to the female of

the other species.

2. Mysidion abyssorum n. sp.

(PI. XII, fig. 2a—2i).

FEMALE. A specimen containing fourteen ovisacs was TSO mm. long and 965 mm.

broad; its shape nmch like that of the specimen ot Mys. commtme represented on pi. XI,

fig. 3b, but its head was not turned n])ward on the dorsal side, it was placed as usual

anteriorly and, if anything, on the vential side. The general outline of the head as

in the preceding species. Antennul* (a) rather short, 2-jointed, basal joint thick, second

joint short, terminating in some short setae and a much longer olfactory seta. No taps

on the anterior side of the head. The basal joint of the maxillae has on its terminal

margin two good-sized processes, one of them near the centre, the other at its posterior

end. The maxillipeds are armed with a conspicuous spine at the distal inner angle of

the i)enultimate joint. The part of the head Axliicli corresponds to the lateral border is

furnished in its whole length with a fairly broad belt of rather shoit haiis, and some-

what behind the ))ase of the maxillipeds we see a very good-sized, odd, triangular area,

covered with modei'ately short hairs; the longest line of tliis triangle is turned towaids the

front, the opposite hindmost angle is on the median line; and finally, on each side, between

the maxilla and the niaxilliped, is a rathei- small, transverse, hair-covered area. On the

trunk behind the head Ave see some scattered haiis. The list of the genital apertures is

almost semiciicular (fig. 2b), with a hole (h) at its anterior end. (This hole, no doubt, is the

orifice of a gland , and — strangely enough — T have not been able to find it in the pre-

ceding species, but 1 have found it m Aspidoecia and mSphferonella Munnopsidis; however,

I cannot make out with certainty whether it is one tolei-ably large hole, or perhaps rather

a small area with a very thin membrane piei-ced with a number of small holes).

MALE. A specimen of normal size is 'KM mm. long, nearly of the same breadth

and somewhat flattened (fig. 2e and fig. 2f), thus of small size compared with the female.

A coui)le of specimens were abnormally small, one of them only '099 mm. in length (their

size in piopdrtion to the normal male is shown by comparing fig. 2d and fig. 2c), similar in

shape to the larger specimens, so these males are c-onsiderably smaller than any other male

of this family, but it remains an open question, whether they are adults, or — perhaps more



183

likely — recently hatched animals (coiiip. my observations abont other species, stated above

on p. 58 and p. 60). — The head is much narrower and somewhat shorter than the trunk;

seen laterally (fig. 2f), the limit of the hair-coat runs from the base of the maxillipeds

upward and in a slightly oblique direction forward across the side and the back, and the

two flatly conical eminences (x) are placed somewhat in front of the limit. Seen from below,

the distance between the outstanding lateral borders of the head is much shorter than its

broadest diameter; in fig. 2e — partly on account of the position of the animal — the out-

standing frontal border does not reach the front outline of the head. The frontal border

scarcely attains to medium breadth, yet it is much broader than in the preceding species,

slightly pro(luced, with pretty well curved margin. Antennulae rather short, 2-jointed; second

joint somewhat shorter and a little narrower than the first one, with comparatively short

setai and a sensory seta which nearly equals the others in length. Maxillaj of medium

size; the terminal margin of the basal joint as in the female. The basal joint of the maxil-

lipeds has on its outer side only one process which is placed at its distal end and wliich,

though good-sized, is nuich smaller than in Mys. commune; the next joint has no process,

but bears a pretty large spine inside the base of its short terminal joint. Everywhere,

except on the front part of its ventral surface, the trunk is covered with simple hairs of

nearly average length. We see furthermore on the ventral side two long lines (fig. 2 e, u),

lunning right and left of the median line at some distance from it; posteriorly they are

further removed from this line, and near the posterior margin they recurve, continue forward

and outward, and soon vanish altogether; what these two lines are meant for is quite

incomprehensible to me. — The afore-mentioned dwarfish specimens were attached by a

peculiar frontal tluead (fig. 2d and fig. 2g), wliich is a little longer than the body; the thread

(in both specimens) was fusiform near its centre, and thickened by a high collar at its

broadest point, and somewhat in front of its distal end appeared a similar, but still wider

expansion with a similar collar; the distal end by which it is attached (not drawn in the

figure), seems to have been discoid.

OVISACS. They are exactly like those of the preceding species, varying in the

same way as to size and shape.

LARVA. A full-grown specimen pulled out of an ovisac is repi'esented in fig. 2h,

(the natatory legs are omitted); it is -190 mm. long. The cephalothorax very elongated,

scarcely twice as long as broad. The front has a sinuate oblique list inside the base of

each antennnla. The purpose of the two transverse stripes rendered in the illustration, is

not clear to me. Antennulse 3-jointed; olfactory seta scarcely half the length of the

cephalothorax. Antennaj very sliort, consisting of three very short, comparatively tliick

joints, the last one terminating in an exceedingly short seta. Of the maxillnlae only

two branches are seen, one of them long, powerful and oi'iginating comparatively

far towards the front, the other very short, spiniform and situated further backward.

The basal joint of the maxillae bears some very short haii'S at the distal end of its inner
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mai-gin, the second joint tolerably short, the tliird one of about medium length, smooth, and

in the specimen drawn, as well as in othei- larvae taken out of the same ovisac, this joint

is curved forward in the same way as in the hinged specimens of other species. The basal

joint of the maxillipeds is long, the second joint a little shorter than the third; the fourth

joint has five or six setiform processes along the central part of the inner margin. The

peduncle of the natatory legs is rather slender. The abdomen of medium length; the first

segment somewhat longer and broader than the second, and the setae of its posterior angles

reaching only a little beyond the caudal stylets; the third segment somewhat nairower and

shorter than the second; the caudal stylets well set otf, their setae unusually short, not nearly

half the length of the cephalothorax. — Fig. 2i shows a larva in the act of changing into

a pupa (or a male ?) ; it is represented in a dorsal view ; the cephalothorax is short and broad

;

the outline of the contents is shown by an inner line.

POST-LARVAL DEVELOPMP^NT. Unknown.

HABITAT. The marsupium of Enjthrops aJiyssormn Gr. O. S. from Norway. In a

specimen without indication of locality (bearing a specimen of Aspidoecia), occurred a lai-ge

female with fifteen ovisacs of widely differing sizes, as well as a considerable lump of empty

ovisacs, which could not be counted; no male. In another specimen without hx-ality (with

two small specimens of As^ndoecia), appeared one female with fourteen ovisacs, extremely

varying in size, and a great deal of them adhering to each other, one of them being empty;

moreover, a female glued to an ovisac; no male, but the aliove-mentimied small female of

Mys. commune. In a specimen from Kvalo (bearing one large and four small siiecimens of

Aspidoecia on its carapace), occurred one completely torn female with twelve fine, almost

equally large, mostly short and broad, somewhat flattened ovisacs, which on account of

mutual pressure were somewhat polyhedrons in shape; among them were found a male, also

the head and the skin of the anterior fourth part (if the trunk of another female, and to

this skin were attached five males and the broad larva represented in fig. 2i; furthermore,

I found two good normal males and the two above-mentioned dwarfish nuiles, which were

fastened to the marsupial plates by their fi-ontal threads, — which makes altogether ten

males — ; finally four Inoad larva; wliich had no doubt been hinged, and the contents of

which were undergoing the transformation.

YI. Aspidoecia Glard and Bonnier (1889).

FEMALE. The body is consideral)ly broader than long. The head, which is pretty

well defined, o<;cupies a somewhat different position i-elatively to the genital apertures, from

that of the earlier forms: in fig. 3c the genital apertures in relation to the head are placed
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some distance up on the dorsal side of the animal; tig. 3f is diawn in such a position as to

show the head a little behind the middle of the tiunk, and fig. 3g presents the same animal

turned half round, with its genital apertures (r) behind the central point, and the entrances

of receptaculum seminis (r') far to the front; so we aixive at the result that the distance

from the anterior limit between the trunk and the head along the dorsal surface of the

animal to the genital apertures is considei'ably shorter than the distance from the base of

the maxillae past the receptaculum seminis to the genital apertures. (The same proportions

also appear in fig. 3 b). — The head is pretty well chitinised; the anterior and lateral parts

evenly rounded (fig. 3h); no outstanding frontal and lateral borders. Antennulse (a) rather

short, 1-jointed; antennse wanting. The mouth exceeding average size; mandibles robust;

hairs of the mouth-border not to be detected (though they probably exist). Maxillulse very

small, principal branches short, additional branch wanting. Maxilte middle-sized, normal,

with smooth joints. MariUipKls altogether wanting. The sub-median skeleton forms a plate

which fills up the wlmle surface between the maxill*, but ends a little behind their base.

The head quite naked. The trunk naked; trunk-legs and caudal stylets wanting. As in

Mysi^ion, no genital area is found, but each genital aperture possesses (besides the lips),

its own skeleton, which consists of a tolerably good-sized, somewhat wry ring (fig. 3e, e;

fig. 3i, e) formed of a pretty broad list, but the part of it (fig. 3i, f) which is turned obliquely

inward and forward is more thinly chitinised than the remaining larger part. The genital

aperture (g) is placed against that part of the ring wliich turns towards the median line of

the animal, and the muscles (m) by which the aperture opens go in the opposite direction;

to the front, in the list of the ring itself, is a good-sized hole (k), wluch is the orifice of a

gland. The distance between the two rings varies from being a little larger (fig. 3g) to

much smaller than the diameter of each ring. Far in ft'ont of the genital apertures are

seen two knots at a short distance from each other (fig. 3b, r'; fig. 3g, r', and especially

fig. 3e, o), which show, as it were, irregular cracks in the thick chitine; most likely we

stand here at the entrances of the receptaculum seminis, though I have not been able to

trace regiilar holes, nor have I found spermatophores on the females. The receptaculum

seminis (fig. 3e, r) is large, odd and much broader than long; at each end it curves evenly

backward, and continues as a wide, centrally somewhat narrower, and distally again ex-

panding duct, which is about parallel with the other duct and runs up to the genital

aperture itself.

MALE. The body is not a third longer than bioad, of a tolei-ably normal shape,

but altogether hairless (fig. 3 k and fig. 31). The head somewhat longer than the trunk, but

the latter somewhat broader; the frontal border strongly produced, and the lateial borders

well developed; on a line with the front extremity of the maxillae, and on the border between

the sides and the back, we see the two low conical eminences. Antennulae extremely short,

1-jointed, with a single seta (b) which is olfactory and several times the length of the antennula.

24
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Antennae wanting. Mouth middle-sized; mouth-border provided with very distinct hairs.

Maxillulae small, probably constructed like those of the female, and without additional branch.

Maxillae extremely large, the basal joint much compressed and very broad; the two last

joints, which are entirely fused, form a long and powerful, proximally somewhat curved,

distally almost straight joint. The basal joint of the maxillipeds somewhat smaller than in

most species of Splusronella, second and thii'd joints fused into one exceedingly short joint,

which has no spine at its distal inner angle; last joint slender, pointed, perceptibly longer

than the penultimate one. The sub-median skeleton without processes on its posterior part.

The trunk without legs and caudal stylets. (Fig. 3 k only shows one single, but exceptionally

large spermatotheca (q), but tliis no doubt is an anomaly in the specimen illustrated,

as in two other individuals I found, as usual, two much smaller and normally situated

spermatothecse.

OVISACS. They are hinged to the lists of the genital apertures, sult-glnbular or

shortly pyi-iform, from scarcely middle-sized to small; their number can amount to tliirteen

or foiu'teen. Eggs of average size, not numerous.

LARVA. Resembles in nearly all its featnres (fig. 3 m) the larvae of certain species

of SphceroneMa parasitic on Amphipoda. The essential differences found are as follows: the

second joint of the maxillae is short and comparatively thick (fig. 3n), the third joint is

finely serrated at its inner mai'gin; the seta of the caudal stylets is short, not half the

length of the cephalothorax.

POST-LARVAL DEVELOPMENT. The male comes out of the larva (fig. 3 m)

directly, without any intermediate stage. Whether the female passes through the pupa stage

is not kno-RTi, but it appears more probable to me that its development resembles that

of the male.

HABITAT. The females live attached to the eye-stalks, the carapace, the back

and sides of the ft-ee thoracic segment and the six first abdominal segments of all species

of the genus Erythrops G. 0. Sars (order Mysidacea), in Norway.

REMARKS. The genus comes very near to Mi/sidion, and the characters by

which both genera are distinguished from those previously described are stated in the

remarks about the last-mentioned genus. From the latter the female differs in the lack of

maxillipeds, in the tolerably short distance between the genital apertures, in the ring by wliich

each of these apertures is siuTounded, and by the two conspicuous chitinous knots above

the receptaculum seminis. The male deviates both from Mysidion and fi-om all other genera

in the minute size of the antennulae and in the smallness of the distal part of the maxillipeds.

And this genus deviates from all other forms by living attached to the outside of the ti-ee

surface of its hosts. — The whole of my large material collected by Prof G. 0. Sars I have

referred to one species; the subsequent remarks about this parasite will form a supplement

to the above account of the type.
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1. Aspidoecia Normani Giaid and Bonnier.

(PI. XII, fig. 3a-3n)M-

Aspidoecia Nonnani Ciiard and Bonnier, Gompt.-rend. de I'Acad. d. Sciences, 29 avril 1889.
— — Giard and Bonnier, Bull, scient. de la France et de la Belgique, T. XX, 1889,

p. 342 etc., pi. X—XI.

— — Giard and Bonnier, Bull, scient. d. 1. Fr. et d. 1. Belg. T. XXV, 1S95, p. 479.

FEMALE. The specimen represented in fig. 3b is an adnlt female (with two

rudimentary ovisacs and three attached larvie), whicli is -(Jo mm. long and -75 mm. broad

and is attached to Er. serratus G. 0. S. ; the specimen represented in fig. 3 c and taken on

the same species (with two males, x, hinged by frontal threads) is -53(3 mm. long and 685 mm.

broad; the individual di-awn in fig. 3f and fig. 3g and found on Er. ahyssorum G. 0. S. is

•82 mm. long, 1-03 mm. broad and one of the largest in hand. Fig. 3h shows the head,

seen from below, cleaned with caustic potash, so as to show the antennuhe., whereas fig. 3d

shows the head partly in front, as it is attached to the female by a large adhesive plate

(s) which covers the antennulse. Par to the front on the head, beneath the skin, and far

apart from each other appear a pair of peculiar rather large hollow spaces (t) with a strange

refraction of light, somewhat like that of a viscous substance, but what they are meant for

I cannot make out. In the specimen cleaned with potash the antennulse (fig. 3 h, a) are seen

to consist of one single, comparatively broad joint with convex inner margin, whereas the

outer margin is furnished with several short setae. In most individuals the genital rings

are closer together than the length of the diameter of each (fig. 3 e) ; in the larger, but not

in the smaller, younger specimens living on Er. ahyssorum, they are further apart than

this line (comp. the remarks below).

MALE. The smallest specimen from Er. serratus is •138 mm. long (fig. 31), another

specimen from the same species is -147 mm. long and 120 mm. broad (fig. 3 k); a specimen from Er.

ahyssorum is "158 nan. in length. The frontal border is strongly produced in all specimens

and slightly emarginate in the middle. The frontal thread is even, though a little expanded

at its distal end; in the specimen drawn in fig. 3k, it is scarcely half the length of the

body, in another specimen (fig. 3 a, m) between twice and three times the length of the animal.

OVISACS. Mentioned in the diagnosis of the genus.

LARVA. Of larvae I have found only a few specimens, one of them attached at

the front to the carapace of a host (fig. 3 a, 1), the others fastened to females, and about to

develop into males. So the shape of a free specimen cannot be described. Proportionally

the cephalothorax of the attached specimens is not broad; in one of them its breadth is

•12 mm., the length of the body •20 mm. Antennitlae 3-jointed, the olfactory seta about half

the length of the cephalothorax , minus its free segment (fig. 3 m). Antennas tiiirly short.

On pi. XII the name of the species is written Nonnanni instead of Non
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3-joiuted, basal joint thick and pretty long, the two next joints thin and short, terminal seta

short. Maxillnlse? — Maxillae (fig. 3u) with smooth basal joint, second joint short and

comparatively tliick, third joint of average length with finely serrated inner margin. Maxil-

lipeds (fig. 3n) proportionally rather below medinm size, second joint longer than the third,

terminal joint smooth. Peduncle of the natatory legs moderately broad. Abdomen mncli as

in Mya'ulion, but the third segment is as long as the second.

POST-LARVAL DEVELOPMENT. My observations and conclusions are stated

in detail in the general part p. 54.

HABITAT. In the diagnosis of the genus I have enumerated the ditterent parts

of the body to which the females may be seen attached. They have been found in all the

northern species of the genus Erythrops, viz. Er. eryfhrophthahmis (Goes) (= Er. Goesii G. 0. S.),

Er. elegans G. 0. S. {— Er. pygmceus G. O. S.), Er. microphfJialmus G. 0. S., Er. t-erratus

G. 0. S. and Er. ahyssormn G. 0. S. About the depth in which these species live, and about

the remainder of their biology, I refer the reader to the monograph by Sars. Most of my

twenty-one infested specimens were without special locality, some specimens of Er. scrratus

and Er. ahyssorion were taken off Kvalo, one Er. crytlirophthahmis off Tjoto. The parasites

appear on adult males, on immature females and on females with marsupium, but in the

latter the marsupium was either empty or filled with a parasite of the genus Mysidion. To

show the occurrence of the parasites, I will give the following extract of my notes arranged

according to the hosts.

L Er. erythrophthaliims (Goes). On a female from Tjtito in which the de\-elopment

of the marsupium had commenced, appeared a large parasite with fourteen ovisacs on the

back of its second abdominal segment.

2. Er. eleyans G. 0. S. In a female whose marsupium was disturbed, occurred

three parasites, two on the back of the second abdominal segment; one of these animals

was nearly full-grown, the second somewhat smaller; the third, almost adult, female, was

found on the back of the sixth abdominal segment near its posterior margin. On ;i female

without marsupium were found altogether five females: one half-grown specimen on the upper

side of the right eye, at the boundary between the cornea and the stalk; another somewhat

smaller specimen on the inner side of the same eye-stalk ; on the dorsal side of the carapace

were two good-sized individuals, and a large one with three ovisacs, each containing only

one egg, was attached to the second abdominal segment, at the centre of its dorsal side.

3. Er. microphthalmus G. 0. S. On a specimen with empty marsupium appeared

a large female without eggs on the dorsal side of the last thoracic segment. In a female

without marsupium was found a large parasite with six ovisacs on the dorsal side of the

second abdominal segment. On a male I met with a large parasite with six ovisacs on the

back of the fir-st abdominal segment.

4. Er. serratus G. 0. S. In an adult male was seen a good-sized female on the

upper side of the right eye close beliind the cornea. In a female with marsupium containing
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Mysidion, occiTrred two parasites, one of wliich — a female with twelve ovisacs — was

placed to the front on the carapace, a little to the left of the median process, the other —
a female with tlu'ee ovisacs — was placed on the dorsal side of the last thoracic segment.

On a young individual without marsupium appeared two parasites, one of them — a female

without eggs — nearly in the centre of the back of the second abdominal segment , the

other, a female with two males hinged by theii- frontal threads (fig. 3c), somewhat to the

right side on the back of the first abdominal segment. In a hardly adult female (from Kvalo),

on the dorsal part of the second abdominal segment (fig. 3 b), I found an adult female with

two minute ovisacs without eggs, and four larvaj (v), one of which fell (jft' on being touched,

so that it was not drawn in fig. 3b, but it is the specimen represented in fig. 3 m with an

adult male beneath the larval skin.

5. Er. ali/ssorum G.O.S. On a female with empty marsupium: five parasites, viz.

two very small females on the right side of the thorax close behind the carapace; and at a

short distance in front of these animals, on the carapace itself, one small and one good-sized

female, to the latter of which was attached near its mouth a strongly impaired male with

a large spei-matophore , and the anterior half of another male was fixed by a thread to the

side of the trunk ; finally: at the centre of the dorsal surface of the sixth abdominal segment,

a good-sized female (fig. 3f and fig. 3g) — all parasites without ovisacs. In a female (from

Kvalo) with Mygidion ahysf>orum in its marsupium , occurred five parasitic females , all on

the carapace; one of them, wliich was very small, was situated somewhat behind the middle

of and a little above the left lateral margin, the four others were placed close together at

some distance beliind the centre on the back and a little down on the right side; one of

these was very small, the two others a little larger, the fourth large, without ovisacs, but

with two larv* attached to it. On an adult male (fig. 3 a) appeared altogether nine parasitic

females and one larva: one female (a) with six ovisacs is placed on the left hand side of

the carapace ; sonrewhat behind it and further up towards the back, the larva (1) is situated

;

in an irregular transverse row on the dorsal side of the first abdominal segment are found

altogether five females, one of them pretty small, the four others large (a), Wo of them each

with one, the two others together with many ovisacs, wliich can scarcely be counted accu-

rately without a dissection; on the back of the second abdominal segment is placed a female

with seven ovisacs, as well as a male (m) liinged to the female by a long thread, winch

had the larval skin on its anterior end; to the right of the latter large female is found a

very small female, and on the boundary between the second and the third abdominal

segment, a tolerably small female (in the illustration the last two specimens are marked b.)

REMARKS. I must consider the parasites on all five species as belonging to the

same species. In the females of the four smaller species of hosts, the distance between

the genital apertures is tioni much to a little smaller than the diameter of each ring, in

not full-grown individuals of the largest specimen, Er. abyssorum, this distance varies fi'om

being a little shorter than to about the same length as the diameter, but in the adult spe-
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cimens it is appreciably longer. Tlie females which are parasites on the smallest species of

Eryfhrops, in their adult stage attain to a nnich smaller size and, as a rule, produce a smaller

number of ovisacs than the females which live on larger and the largest species; thus: the

females are small in Er. elegans
(
— 2>i/gmrpux), larger in Er. serratus, largest in Er. abyssorum.

That the distance between the genital apertiu-es is larger in Er. serratus than in Er. elegans

or Er. mierophthalmus , and largest in Er. ahy.ssornm , seems to me to be accounted for by

the fact, that the entire skin of the trunk, and, as a matter of course, also the part between

the genital apertures, grows more in the large than in the small species, whereas the rings

themselves and the head of the animals do not grow; tliis will also be seen by comparing

fig. 3 c with fig. 3 f plus fig. 3 g , for in the iii'st mentioned figiu-e is represented on a larger

scale a specimen which is about one tldrd narrower than the one drawn in fig. 3f and fig. 3g:

in the two last figures the head and the genital rings are much smaller, compared with

the trunk, than in fig. 3c, but the distance between the genital rings is nuich greater in

fig. 3g than in fig. 3 c. I have come to tlus conclusion by examining the material, and the

fact that I have not been able to find any ditterence between the males of the parasites

from Er. serratus and Er. ahyssorum — the male from Er. microphthalmus will be men-

tioned presently — speaks strongly in favour of my opinion, that all these parasites belong

to the same species.

Giard and Bonnier have established the genus and the species on a female ^\•ith five

ovisacs and two males taken on Er. microphthaJnius from Solerastjord near Floro, Norway.

Finding the female with her males sitting under one end of an obliquely placed specimen

of Aspidophryxus Sarsi G. andB., they were led to suppose that the Copepod was parasitic

on the last-mentioned form, but tliis is not the case, and the occurrence of the two parasites

close to each other is quite accidental. (In my large material I have found no moi-e than

one Aspidophryxus , wliich was placed on the back of an Er. erythrophthahnus , which had

no Aspidoecia on it). Based on the examination of the female, and especially of one of the

males, which has been studied by the authors, I have given a detailed critique of their

account above, on p. 6—8, to which the reader is referred. Here I will only observe that

in examining their male, I did not find any ditterence between this specimen and those

which I had in hand myself, so I am perfectly sure of the correctness of my determination.



EXPLANATION OF THE PLATES.

PLATE I.

1. Stenothocheres egregius n. gen., n. sp.

Figure

1 a. Female seen from below, X 58; a. antennula, c. antenna, f.
maxilla, g. maxilliped, w. first

trunk-leg, n. second trunk-leg, jd. caudal stylet, r. genital aperture.

1 b. The same female seen from left side.

1 c. Male seen from below, X 58; s. frontal thread.

1 d. Three eggs, X 58.

1 e. Head of female, X '92; h. olfactory seta of the antennula, c. antenna, c. maxillula, /;. sub-

median skeleton.

1 f. First trunk-leg of female seen from the inner side, X 240; i. inner branch.

I g. Abdomen and posterior part of the trunk of female seen from below
, X 240 ; g. genital

aperture, t. caudal stylets, u. trunk-leg of second pair.

1 h. The same parts as in fig. Ig seen from left side, X 240; (/.genital aperture, //(.its muscles^

r. receptaculum seminis, u. trunk-leg.

1 i. Male seen from below, X 255; a. antennula, b. its olfactory seta, c. antenna, d. mouth,

e. maxillula, f. maxilla, g. maxilliped, m. first trunk-leg, n. second trunk-leg, o. abdomen.

1 k. The same male seen from left side; e. maxillula.

1 1. Larva seen from below, X 230; on the right side of the figure the second trunk-leg, on

the left side the branches of the first trunk-leg are omitted, b. olfactory seta of the anten-

nula, e. maxillula, I. pouch, ///. first pair of trunk-legs, m\ transverse outstanding list between

the legs of the first pair, n. second pair of trunk-legs, n\ transverse list between the legs

of the second pair, o. abdomen, p' . long seta of the caudal stylet.

2. Stenothocheres Sarsii n. sp.

2 a. Large female seen from below, X 2<); .s. frontal threads.

2 b. Male seen from below, X 20.

2 c. Lump of eggs, X 26.

2 d. Smaller female seen from below, X 48.

2 e. The same female seen from left side.

2 f. Head of female, X 165; antennulse omitted; e. antenna.

2 g. Antennula of female, X 170; the olfactory seta partly broken off.

2 h. Trunk-leg of first pair of female seen from below, X 170; e. exterior branch.

2 i. Abdomen and posterior part of the trunk of female, X 170; g. genital aperture.
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Figure

2k. Male seen from below, X 170; .s\ frontal thread, :r. spines, perhaps rudimenls of a third

pair of trunk-legs.

2 1. The same male seen from left .«ide, X 170; .r. spines, perhaps rudiments of a third pair

of trunk-legs.

3. Homoeoscelis minuta n. gen., n. sp.

3a. Genital area and surroundings of female, X 1>'0; c. solid chitinous list, /•. rcceptaculum

seminis, s. spermatophore, t. caudal stylets.

3 b. Pupa hinged by a frontal thread to the epi|)od of the host, X 170; a. antennula, c. antenna,

f. maxilla, y. maxilliped, ni. first trunk-leg, ii. second trunk-leg, p. caudal stylet, .<. frontal

thread, .r. rudiment of a third trunk-leg?

PLATE II.

1. Homoeoscelis minuta n. gen., n. sp. (continued).

1 a. Not full-grown female, with four .s])ermatopliores, X tJ^.

1 b. Large female which had not begun laying eggs, X 62.

1 c. Female which had nearly finished laying eggs, X 62.

1 d. Male, X 62.

1 e. Rather small ovisac, X 62.

1 f. Fairly large ovisac, X 62.

1 g. Free larva, X 62.

1 h. Head of female, X 226.

1 i. Male seen from below, X 11^2. (The hairs on the frontal margin are too long).

1 k. The same male seen from left side.

1 1. Larva, prepared out of the egg-membrane, X 260.

2. Sphaeronella elegantula n. sp.

2 a. Adult female with two spermatophores, X 27.

2 b. Male, X 27.

2 c. Ovisac, X 27.

2 d. Pupa, X 27.

2 e. Genital area and its surroundings of female, X 162. Of most of the membranous hairs

only the base is drawn.

2 f. Male seen from below, X 1-47. The maxilliped and the distal part of the first trunk-leg on

the left side were wanting.

2 g. Another and very large male seen from left side, X 1 i3.

3. SphaBronella Atyli n. sp.

3 a. Head of female, X 132.

3 b. Genital area and its surroundings of female, X 232.

4. Sphaerouella danica n. sp.

4. a. Genital ai'ea and its surroundings of an adult female, X 213.

4 b. Frontal thread of male, X 23(J.
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4 c. Pretty large pUpa seen from below, X 70.

4 d. Small pupa seen from right side, X 70.

4 e. Anterior part with the thread of the pupa shown in fig. 4 d, X 285.

5. Sphaeronella vestita n. sp.

5 a. Female, with a spermatophore, )< 100. The hair-coveiing of the trunk is only indifated on

its anterior part, but with the exception of (ho oullino (jn Ihe left side of tiio figure, only

the bases of the hairs, the "scales", are drawn.

5 b. Genital area and its surroundings of female, X25l; /. rcceptacula scminis, indicated by

dotted lines.

6. Sphaaronella chinensis n. sp.

6 a. Female, X 38.

6 b. Male, X 38.

6 c. Pretty young pupa, X 38.

6 d. Old pupa, X 38. The hair-covering omitted.

6 e. The pupa shown in fig. G c seen from below, X 148.

G f. The pupa shown in fig. Gd seen from below, X 114. Appendages, mouth and genital

apertures of the young female are seen through the skin of the pu|)a.

PLATE III.

1. Sphaeronella chinensis n. sp. (continued).

1 a. Male seen from below, X 198.

1 b. The same male seen from left side.

1 c. Antennula of female seen from below, X 284.

2. Sphaeronella antillensis n. sp.

2 a. Young female, having thrown olf the anterior tliinl part of the skin of the pu|ia, X 48.

2 b. Ovisac, X 48.

2 c. The young female shown in tig. 2 a, X 188; c. antenna.

2 d. Genital area and its surroundings of female, X 204. On the right side of the figure the

receptaculum seminis is indicated by a dotted line, and a spermatoi)hore attached to its

orifice.

2 e. Larva .seen from below, X 31(>. Of the natatory legs only the base of the peduncles is

drawn.

2 f. Pupa seen from below, X 119.

3. Sphaeronella Calliopii n. sp.

3 a. Female, X 12.

3 b. Male, X 12.

3 c. Ovisac, X 12.

3 d. Head of female, X 83. The hairs on the lateral borders and on the sub-median skeleton

drawn only on the left side of (he figure.

3 e. Distal part of the left maxilla of female seen from below, x 1 GG.

3 f. Left maxilliped of female seen from below, X "iG.

25
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Figure

3 g. Genital area and its surroundings of female. )< 150.

3 h. Male seen from below, X 121.

3 i. Another male seen from left side, X 151-

3 k. Larva seen from above, X 1 1 7.

3 1. Larva seen from below, X 1S5. Most part of the long setae of the caudal stylets and the

hairs on the branches of the left natatory leg of the first pair (thus on the right side of

the figure) and of the right natalDry leg of the second pair are omitted.

4. Sphseronella paradoxa ii. sp.

4 a. Female seen from below, X 30.

4 b. Another female with a spermatophore .=;oen from right side and attached by its ventral

thread to a marsupial plate, X 30.

4 c. Male, X 30.

4 d. Ovisac, X 30.

4 e. Hinged larva, developing itself into a male, X 30.

4 f. "Female pupa" seen from below, X 30.

4 g. Young female tiiat has just burst tiie 'skin of the pupa" (the shrivelled skin of the larva),

X 30.

4 h. Male seen from below, X 134; q. spermalothecse, .«. frontal thread.

4 i. Another male seen from left side, X 134.

4k. The dorsal side of the head of the male shown in iig. 4i, exiiibiting the hollow spaces

beneath the skin, X 134.

4 I. Much protruding rostrum of a male, exhibiting the moulh-border, the antenna and the ma-

xillula with its two principal branches and the additional branch, X 270.

PLATE IV.

1. Sphseronella paradoxa n. sp. (continued).

1 a. Head of female, X 263.

1 b. Genital area of female, X 220. The receptacula seminis indicated by dotted lines; the

caudal stylets without sets.

1 c. Free larva, X 107. Parts of the natatory legs omitted.

1 d. Hinged larva, developing itself into a male, X 103. Comp. pi. Ill, fig. 4 e.

1 e. Anterior half of the cephalothorax of a larva which had been hinged a rather short time,

X 236; s. adhesive plate.

1 f. "Female pupa" seen from below, X 170. The female develops itself beneath the larval

skin which has shrunk extremely, and most of the appendages of which are seen: a. anten-

nula, c. antenna, g. maxilliped, m. first natatory leg, n. second natatory leg, o. abdomen,

s. adhesive plate.

1 g. Young female that has just burst the "skin of the pupa" (the same animal as shown in

pi. Ill, fig. 4 g), seen from right side, X l'^>0; s. adhesive plate.

1 h. Rather young female, seen from below, X 88: /. ventral projection terminating in a thread;

u. the disk-like expanded end of the thread.
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2. Sphseronella abyssi n. sp.

'i a. Female with two ovisacs adhering to its anterior outline, X 20.

2 b. Male, X 20.

2 c. Genital area of female, X 174. The genital apertures are opuji ; one caudal stylet is absent;

two spermatophores and the proximal part of the stalk af a third one are seen.

2d. Male seen from below, X 152.

2 e. The same male seen from left side.

3. Sphaeronella Argissae n. s|).

3 a. Adult, but shrunk and crooked female with a male attaciicd to it near liie genital area,

X 30; m. male.

3 b. Ovisac, X 30.

3 c. Recently hatched female attached to a gill, X 30.

3 d. The same female, X 240.

3 e. Part of the sub-median skeleton, right maxilla and the proximal part of right maxilliped of

the adult female, seen from below, X 270; e. maxilla, /'. base of the maxilliped.

3 f. Genital area, with one spermatophore, of female, X 150.

3 g. Male seen from below, X 205.

3 h. The same male seen from left side.

3 i. Outlines of hollow spaces beneath the dorsal skin of the head of the male, X 205.

3 k. Right maxilliped of male seen from the anterior side, X 310. At the proximal end is shown

a process of the second pair of the sub-median skeleton.

3 1. Female pupa seen from below, X 1*>2; a. antennula, e. antenna, e. niaxillula, /". maxilla,

(/. maxilhped, p. caudal stylets, s. funnel-shaped adhesive plate.

3 m. The same female pupa seen from left side.

3 n. Anterior half of cephalothorax of larva, X 260.

4. Sphffironella Metopae n. sp.

4 a. Genital area of female, X 254; o. orilice of one of the receptacula seminis.

PLATE V.

1. Sphseronella Metopae n. sp. (continued).

1 a. Female, X 68.

1 b. Male, X 68.

1 c. Ovisac with about half-developed young ones, X 68.

1 d. Head of female seen from below, X 224.

1 e. Greater part of the head of female seen from left side and showing the antennula (the setae

omitted), rostrum with antenna and maxillula, the maxilla, and the base of the maxilliped.

1 f. Male seen from below, X 185.

1 g. The same male seen from left side.

2. Sphaeronella HolbOUi n. sp.

2 a. Female, X 20.

2 b. Male, X 20.

25*
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Figure

2 c. Ovisac, X 20.

2 d. Head of female, )< 152. The distal part of one maxillipcd broken off.

2 e. Genital area of female, X 125.

2 f. Male, somewhat crooked, seen from below, X 1'^- fl"^' distal jiarl of one maxilli|" il bioki-ii oil.

2 g. The same male seen from left side.

3. Sphseronella intermedia n. .sp.

3 a. Smaller female, with two spermaloplioir.s,
. ,

iS.

3 b. Male, X 48.

3 c. Ovisac, X 4-8.

3 d. Head of female, X 270.

3 e. Genital area of female, X 181.

3 1. Male seen from below, X 203.

3 g. The same male seen from left side.

3 h. Gephalotliorax of larva, X 223. Natatory legs totally and appendages on rigiit side of the

figure almost totally omitted.

4. Sphaei'onella capensis n. sp.

4 a. Female, X 53.

4 b. Male, X 53.

4 c. Ovisac, X 53.

PLATE VI.

1. Sphaeronella capensis n. sp. (eontiiiiied).

1 a. Head of female, X 342.

1 h. Genital area of female, X 190; o. orifice of one recei>taculum seminis, ;•. The other receii-

taciilum not drawn, but its orifice is seen.

1 c. Male seen from below, X 243.

1 d. The same male seen from left side.

2. Sphaeronella Gitanopsidis n. sp.

2 a. Female, X 28.

2 b. Male, X 28.

2 c. Ovisac, X 28.

2 d. Head of female, X 202. (The antenna' not quite correct, cunijj. the iksciiptiun).

2 e. Genital area of female, X 205 ; t. caudal stylets.

2 f. Male seen from below, X 255.

2 g. The same male seen from left side.

3. Sphaeronella Giardii n. sp.

3 a. Adult female which had not yet lici^uii laying eggs, X 28.

3 b. Male, X 2S.

3 c. Female which no doubt had llnished laying eggs, and with a male adhering to its ventral

surface, X 28.

3 d. Ovisac, X 28.
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3 e. Head of loniale, X 23(').

3 f. Goiiital area, X 239.

3 g. Male seen from below, X 1 83.

3 h. Another male seen from lefl side, X 183. In this and m the preceding ligiirc tiie iiairs of

the trunk are not correctly drawn, comp. the description p. 13,5.

3 i. Male pupa seen from below, X I'Ji; the distal part of the frontal tliread biukeii olT.

3 k. Another male pupa seen from left side, X I'JtJ; o. anlennula, c. antenna.

3 1. Female pupa seen from left side, X I'J''-

4. Sphaeronella Bonnieri n. s|>.

4 a. Female, X 30.

4 b. Male wrapped up in threads (comp. p. l-i7), X 30.

4 c. Ovisac, X 30.

4 d. Genital area, X l(j8.

PLATE VII.

1. Sphaeronella Bonnieri n. sp. (continued).

1 a. Male seen from below, X 174; q. sperniatotheca;.

1 i). The same male seen from left side.

2. Sphaeronella longipes n. sp.

2 a. About half-grown female, X 37.

2 b. Ovisac, X 37.

2 c. Basal part of antennula, rostrum with anlemia {c) and niaxillula, and maxilla of a very young

female seen from left side, X 310.

2 d. Very young female, X 37.

2 e. The same female, X 205.

2 f. Cephalothorax of larva, X 288. The natatory legs omitted.

2 g. Pupa seen from below, X 164.

3. Sphaeronella Amphilochi n. sp.

3 a. Head of female, X 264.

3 b. Genital area of female, X 254.

4. Sphaeronella Dulichiae n. sp.

4 a. Female, X 41.

4 b. Ovisac, X 41.

4 c. Head of female, X 1 20.

4 d. Genital area of female, X 194.

5. Sphaeronella Acanthozonis n. sp.

5 a. Female seen from right side, X "/z-

5 b. The same female seen from below, X ^^/s-

5 c. Head of female, X 79.

5 d. Genital area of female, X 77.
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6. Sphaeronella frontalis ii. sp.

6 a. Male seen from below, X 66; q. spermatotiieca (Ihc other spermalolheca is seen lo tlie lel'tj.

The hairs on the lateral margin of the head and on tiie trunk drawn only on the left side

of the figure; of the maxilliped on the same side only the basal joint is drawn and its hairs

are omitted.

6 b. Another male seen from left side.

6 c. Antenna of male, >( 2S0.

6 d. Maxillula of male seen from the exterior side, >< 280; e.' additional branch.

6 e. The proximal larger part of the basal joint of the left maxilliped of male seen from the

anterior side, X 185.

6 f. First right trunk-leg of male seen from below, X 205.

g. Second right trunk leg of male seen from below, X 265.

6 h. Small part of the skin of male from the dorsal side of the trunk a little in advance of the

middle, X 280.

6 i. Genital area of female, X 166; t. caudal stylets (their sets no doubt broken ulf).

PLATE VIII.

1. Sphaeronella frontalis n. sj). (continued).

I a. Female, X 16.

1 b. Male, X 16.

1 c. Ovisac, X 16.

1 d. Head of female, X 108. The antennula im left side of the figure almost totally omitted.

1 e. Larger part of ceplialothorax of larva (with the jieduncles of lirst pair of natatory legs), X 200.

2. Sphaeronella microcephala Giard and Boimier.

2 a. Large female, X 21.

2 b. Male, X 21.

2 c. Ovisac, X 21.

2 d. Head of female seen from below, X 334.

2 e. Plate representing the frontal border, moulli and one maxillula of another feuiale sei^n from

below, X 334.

2 f. Genital area of female, X 116. Receptacula seniinis and their orifices uinitteil.

2 g. Male seen from below, X 206.

2 h. The same male seen from left side, X 208; ('. proc'ess of the lir.st ])air fioui llie sub-median

skeleton.

2 i. Larva with an adhesive plate covering the front, X l!"i- The branches uf the natatory legs

omitted.

2 k. Animal considered to be a pupa of this species, X 135.

3. Sphaeronella decorata n. sp.

3 a. Large female, X H-

3 b. Male, X H.

3 c. Ovisac, X 1 1 •
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4. Sphseronella insignis n. sp.

4 a. Female Iroin Jjiastylis kevig Norm.. X -•">

4 b. Male fiom Diast. Iwvis, X 25.

4 c. Head of the female shown in fig. 4 a, X lf>0. Of the anlennula on the right side of the

figuie only the base is indicated.

4 d. Genital area of the female shown in fig. 4 a, ;\ ISG.

4 e. Genital area of a female from Diast. cornuta Boeck, X 1 73.

4 f. Riglit antennula of the female from Diast. rornuta seen from below, X 290.

4 g. Distal part of right maxiiliped of the female from Did.':!, roniittti. X 290.

PLATE X.

1. Sphaeronella insignis n. sp. (continued).

1 a. Male from Diast. Icpvis seen from left side, X <JT.

1 b. Anterior part of the male shown in tig 1 a and seen from below, X 208; .c. peculiar ring,

(/. lateral keel, i'. frontal plate.

1 c. Male from Diast. cornuta seen from below, X I')"-

1 (1. The same male seen from left side.

1 e. Larva from Diast. cornuta, X l>^Jl- The branches of the natatory legs omitted.

1 f. Front part of the larva shown in fig. 1 e, X 275.

1 g. Right maxilla of the same larva, X 350.

1 h. Pupa from Diast. cornuta seen from below, X 207.

2. Sphseronella curtipes n. sp.

2 a. Female, X 12.

2 b. Male, X 12.

2 c. Ovisac, X 12.

2 d. Head of female, X 192. The distal part of one maxiiliped broken off.

2 e. Genital area of female, X 71 ; r. one receptaculum seminis — the other omitted.

2 f. Male seen from below, X 51-

2 g. Another male seen from left side, X 47.

3. Sphseronella affinis n. s|).

3 a. Female, X 28.

3 b. Ovisac, X 28.

3 c. Head of female, X 292. The hairs of the sub-median skeleton drawn only tui the right side

of the figure.

3d. Genital area of female, X 14G. Both receptacula seminis arc indicated by doited lines, and

on the orifice of one a stalk of a spermatophore is attached.

4. Sphseronella Munnopsidis n. sp.

4 a. Anterior half (namely : the head with the basal part of the antennoe, and the larger part of

the thorax with the first pair of legs arid the basal portion of the three following pairs of

legs) of an adult female of Mimnopsis tijpica M. Sars, the extended marsupinm of which is

occupied by a female parasite with twenty ovisacs; many of the ovisacs are seen through the

marsu|)ial plates. The host is seeti from below, X 'V:^.
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figure

4 b. Area on the female answering to the head and showing the antennulK and its otlier organs,

X 122.

4 c. Genital area of female, X 68
; g. genital aperture, k. hole (or very small thin-skinned area

with minute holes), r. one receplaculum seminis indicated by a dotted line, with a stalk of a

spermatophore, s'., attached to its orifice; s. spermatophore attached to the orifice of the

other receptaculum which is not drawn.

4 d. Antennula, antenna, maxilla and maxilliped from the right side of a not quite full-grown larva

seen from below, X 196.

5. Choniostoma mirabile H. J. H.

5 a. Female seen from below, X 4.

5 b. Ovisac with eggs, X 4.

5 c. Ovisac with full-grown larvfe, X 4. (These three figures, fig. 3 a— 3 c, are also found in my
report in "Dijmphna-Toglets zool.-bot. Udbytte".)

6. Choniostoma Hanseuii Giard anil Bonnier.

6 a. Rostrum of female cut off and seen from right side, X 203; a. membrane of the mouth-

border, h. hairs of the mouth-border, r. maxillula, c . additional branch of the maxillula (its

distal part is broken off, but indicated by dotted lines).

6 b. Larger part of the terminal face of the rostrum shown in fig. 5a, X 321 ; d. labruni. c. mandible.

PLATE XI.

1. Choniostoma mirabile H. J. H. (continued).

1 a. Head of female, X 104; a. antennula. h. oll'aclury sela, c. antenna, g. rudimentary maxilliped,

h. sub-median skeleton, k. frame of the head, k' . lateral process of the frame, k" . chitinous

knots belonging to the frame and lying partly beneath the soft skin, t. posterior chitinous

ring, u. anterior chitinous ring.

1 b. Genital area of female, X 104; e. solid chitine, r. one receptaculum seminis indicated by

dotted lines (the other receptaculum is omitted). The genital apertures are open.

1 c. Young one in the Nauplius stage seen from left side, X 81.

1 d. Young one in the Nauplius stage seen from below, X 81. (Fig. Ic and Id are found in

"Dijmphna-Togtet".)

1 e. Hinged larva, X 210; s. adhesive plate. The seta; of the two natatory legs on the left side

of the figure are omitted.

1 f. Anterior part of a full-grown larva pulled out of its egg-membrane, X 261.

1 g. Pupa seen from below, 110; a. antennula, s. adhesive plate. Posteriorly and on Ihc sides

the outline of the contents is somewhat removed from the margin, and i)osteriorly are seen

the hairs of the animal shining through the skin of the pupa.

1 h. Large pupa seen from below, X 40.

1 i. Smaller pupa seen from below, X 40; .s\ adhesive plate. The contents marked witli a

greyish tint.

1 k. Small pupa seen from below, X 40.

26



202

„. S. Choniostoma Hansenii riiard and Bonnier (continued).
Fi„'ure

2 a. Adult female, X '"'U-

2 b. Small female, X "V*.

2 c. Ovisac, X -74.

2 d. Head of an adult female, X 130.

2 e. Part of tlie skin of the ventral side outside llie head of a small female, X 130.

2 f. Genital area of an adult female, X 128.

3. Mysidion commune n. gen., n. .sp.

3 a. The contents of the marsupium of an Eiythrops s rratus G. 0. S. seen from helow and con-

sisting of the female parasite with its seventeen ovisacs, X !-•

3 b. Another female with its ovisacs from Er. serratiis seen from above (the head situalid on the

dorsal side and its front turning backward), X 25; y. maxillipeds. The contents indicated

only in three of the thirteen ovisacs.

3 c. Four ovisacs of another female, X -a. In the largest ovisac only a small part of the con-

tents, namely six larvie, are drawn.

3 d. Male, X 25.

3 e. Posterior half of the ventral surface of female, X ^2 ; e. skeleton surrounding one genital

aperture; r. transition betvk'een the receplaculum semini.s and one of its ducts, s. spermatophores.

3 f. Left genital aperture with its lips, muscles and the surrounding skeleton seen from below, X 1 ''0.

3 g. Male seen from below, X 258; q. spermatothecae. The hair-covering of the trunk diawn

only on one side.

3h. Another male seen from left side, X 258; s. frontal thread, /. part of a marsupial plate of

the host, *. conical eminence on the dorsal side of the head.

3 i. Very small pupa seen from below, X 188; x. outline of a mouth (?) beneath the skin of the

pupa. — This and all the other figures of this parasite are drawn from animals taken on

Erythrops serratus G. 0. S.

PLATE XII.

1. Mysidion commune n. gen., n. sp. (continued).

1 a. Head of female, X 1*^2; a. antennula, u. process of unknown nature (perhaps stilTened

viscous substance on the opening of the gland producing it).

1 b. Pupa with- dorsal thread, X 25. (The same enlargement as in fig. 3b— 3d on pi. XI.)

1 c. Pupa seen obli(|uely, X 182; a. (misscript for r.) antenna, f. maxilla, y. niaxilliped, r. skeleton

surrounding the future genital aperture, t. (misscript for a.) antennula, u. basal part of the

dorsal thread shining through the animal, v. distal part of the thread, x. eminence at the

mouth of the pupa stage, y. mouth of the pupa .stage, >/'. chitinous lists on the side of the

rostrum of the pupa. The mouth and the niaxillulae of the young female are seen at the

anterior end of the animal.

1 d. Very young female in possession of characters which it loses afterwards, X 182; o. (misscript

for c.) antenna, r. skeleton surrounding the future genital aperture, t. (misscript for a.) anten-

nula, n. basal part of the dorsal thread, v. distal part of the dorsal thread, x. odd ventral

process situated at the place of the mouth of the pupa stage, 2. body of unknown nature.
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Pj y^^
2. Mysidion abyssorum n. sp.

2 a. Head of female, X 1'^-; « antennula, e. additional branch of the maxilliila.

2 b. Genital aperture and the surrounding skeleton of female, X 123; g. genital aperture, h. plate

formed of a kind of viscous substance and covering the lips of the genital aperture and the

skeleton behind them, i. stalks of ovisacs, the basal parts of which are confluent and form

the plate mentioned, k. hole (or very small thin-skinned area with minute holes) at the

anterior end of the skeleton.

2 c. Male, 43.

2 d. Very small male with frontal thread, X 43.

2 e. Normal male seen from below, X 25G; e. maxillula, q. s|ierinatotheca, «. line of unknown

nature.

2 f. Normal male seen from left side, X 236; x. conical eminence on the dorsal siile of the head.

2 g. Frontal thread of one of the minute males, X 200.

2 li. Larva seen from below, X 264. The natatory legs are omitted.

2 i. Hinged larva seen from above, X 125.

3. Aspidoecia Normani Giard and Bonnier, i)

3 a. Male of Erythrops abyssorum G. 0. Sars seen from ai)ove and infested with nine female parasites

of very different size and one larva, X ^^h\ «• larger female, b. smaller females, I. larva,

III. male. The posterior part of the abdomen of the host is omitted.

3 b. Female with two rudimentary ovisacs («.) and three larvae (o.) attached to the dorsal surface

of the second abdominal segment oi Erythrops serratus G. 0. Sars, X 24; r'. chitinous knots

where the entrances to the receptaculum seminis must be found.

3 c. Sub-adult female attached to the back of the first abdoriiinal segment of an Er. serratus and

seen from the dorsal side, X 39; x. two males hinged by their frontal thread, y. part of the

skin of the host.

3d. Head of a female from Er. serratus, seen much from in front, X 350; (Z. moutli, f. maxillula,

s. adhesive plate, t. internal space possessing a peculiar refraction of light.

3 e. External genital organs and receptaculum seminis of the female whose head is shown in fig. 3 d,

X 70; e. sohd ring, g. genital aperture, /,-. hole in the ring, o. chitinous knots, r. receptaculum

seminis with its ducts.

3 f. Adult female from Er. abyssorum, X 24; the head is seen in the middle.

3 g. The same male seen from the side opposite of that of fig. 3f; r. ring around a genilal aper-

ture, ;'. chitinous knots.

3 h. Head of the female shown in the two preceding figures, cleaned with caustic potash and seen

from below, X 350; a. antennula.

3 i. Genital aperture and its surroundings of the female shown in lig. 3f, X 170; c. ring-shaped

skeleton, f. less solidly chitinised part of the ring, g. genital aperture with its lips, k. hole

in the ring, m. muscles.

3 k. Male from Er. serratus seen from below, X 291; b. olfactory seta of Ihe antennula, q. sper-

matotheca. (in other specimens two spermatothecai were found.)

3 1. Another male from Er. serratus seen from left side, X 324.

') On the plate is written Nunnanni instead of Nonmini.

26*
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Figure

3 m. Larva which was attached to the female shown in fig. 3 b, its skin is burst along the lateral

margins, and it contains a fully developed male, X 184; a. autcnnula of the larva, h. olfactory

seta of the antennula, s. viscous substance proceeding from the front of the male.

3 n. Right maxilla and maxiiliped with a part of the sub-median skeleton of the larva shown in

fig. 3 a as attached to the carapace of Er. ahyssorum and marked /. ; the organs are seen

fi'om below, X 330; /*. sub-median skeleton.

PLATE XIII.
(Supplements to pi. II, III and X.)

1. Homoeoscelis mediterranea n. sp.

1 a. Female, X HO.

I b. Male, X 1 10.

1 c. Ovisac, X 110.

1 d. Head of female, X 312. The short hairs on the lateral margins omitted.

I e. Genital area and its surroundings of female, X 32:2; the reccptacula seminis arc indicated by

dotted lines; on the orifice of one are attached a spormatophore and the basal part of the

stalk of another spermatophoie, on the orilice of the other are seen parts of the stalks of

two spermatophores.

1 f. Male seen from below, X 230.

1 g. Male seen from left side, X 230.

1 h. Full-grown larva seen from left side, X 207. Most of the natatory legs omitted.

2. Sphaeronella danica n. sp. (Supplement tu lig. i oti pi. 11.)

2 a. Genital area and its surroundings of a scarcely half-grown female, X 21G.

3. Sphaeronella Leptocheiri n. sp.

3 a. Female, X 36.

3 b. Male, 36.

3 e. Head of female, X 165.

3 d. Genital area and its surroundings of female, X 216; e. solidly cliitinised ring, tj. genital aper-

tures, til. muscles, r. receptacula seminis, t. caudal stylets.

3 e. Outline of a part of a male seen from below, showing the processes of the sub-median

skeleton, one maxiiliped, the legs on the right side and the caudal stylets, X 276.

4. Sphseronella messineusis n. sp.

4 a. Female with two spermatophores, X 62.

4 b. Head of female, X 214.

4 c. Genital area of female, X 274. The receptacula seminis are indicated by dotted lines, and a

spermatophorc is attached to the orilice of one.

5. Sphseronella iiTegularis n. sp.

5 a. Female with three s])erniatophores, X 41.

5 b. Ovisac, X 41.
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5 c. Head of female, X 204. Anteimula;, one maxilliped and tlic distal part of the antennae are

broken off; tlie hairs almost totally omitted on the right half of the iigurc.

5 d. Genital area of female, X 202.

6. Sphaeronella marginata n. sp.

G a. Female, X 41.

6 b. Male, X 4 1

.

6 c. Ovisac, X 41.

6 d. Head of female, X 190; «. antennula, f. rudimentary maxilla.

G e. Genital area of female, X 280. Only one of the caudal stylets is found. The receptacula

seminis indicated by doited lines.

6 f. Male seen from below, X l'*0. The trunk mi.sshaped by pressure.

6 g. Gephalothorax of a full-grown larva, X 273. The natatory legs and most of the olfactory

seta on the right side of the figure omitted.

6 h. The two distal joints of a maxilla of the larva, X 273.



ERRATA.

Page 4. line (i, for "J. Sparre-Schrieider" read 'J. Sparre Sclinoider".

— 7, line 5 from bottom, for 'antennulae" read "antennula".

— i), line 5 from bottom, for "in" read 'iritliin".

— 11, line 1, for "new a" read "a new".

— 11, line 8 from bottom, for "twenty-four" read "twenly-one".

— 11, line 2 from bottom, for ' Stenotocheres" read 'Stenothocherca".

— l.S, line 5 from bottom, for "Groisic" read "le Croisic". — The same error is found in p. li, line t from

bottom, and in p. 10, line 11 from bottom.

— 18, line 17, for "larvae" read "larva".

— 33, line 1 and 2, for 'of medium length" read "comparatively long".

— 37, fine 1-, for "acute" read 'rectangular".

— 37, line 7 from bottom, for "S. Holholir read 'S. HoUmlli".

— 47, line 12 from bottom, for "larva" read "larva>".

— 52, line IS, for ' Homoeoarelis" read ^ Homoeoseelis niiniita".

— 52, line 1(1 from bottom, for 'larva" read 'larva'".

— .54, line 17 from bottom, for "smaller, 125 mm." read "bclwcen 125 Uim. and 147 mm.".

— 55, line 9. for "at least the female pup.-e" rend "the \n\\m ni' liulli sexes".

— 55, line 13, for '-125 mm." read "•147 mm.".

— 93, line 7, for "body" read "trunk".

— 115, line 2, for "nuLvillse" read "maxillula;".







J/ JM.m.rrn , t 7u'rii,,st.,m.il,./,t

/f ./ n„„^rn ./<•/
:: //,„„.;-,.s,;-/,.

J Sh-n S„rsn „ .,/>.





_ffJ/L,n.,f„ (/io7,„..,f,.m„/,.hr

1. f>
y^

7. JA'/>i,}€-,>.rr,-/f.y nii/iufa n,ifn.n.rp. 2 . Sp/t<iTfn<//,r <f,;f,intii/if n ./ .? .Vf>/i,.r Iti/li

^ Sp/urr t/timca n j-p c> Sp/ttrr r<,\efi/<i n .</• (> . S/>/nrr i/if/i</i.ii.r n yj





H J //,//!.,,-/, </,.„„.,.tn;„a/,J.e

/ S/>/„rr,.„.//., ./,, J Xf./urr ,u,t,/f,-r,.v,..-

4 S/'A.rr f,„r.,.f.,..:, „ ..-,.

::. S/. /,..;• r„//r,'/;





/r.rjfan.c^n l7l<>/iU,j-fo77,„fi,7.r

J- Ay,/„rr,>n,U,, f..,r„,7<>.> S^t/i<fr. .Art/i^wif n sp





// ./ //,W..V7/ <7,„

^y





I. Sj>7mTon<-I/<i ,<7/>,-/i.i 2 Sp/itvr. (^if<mop.ri<ii.s n sp 3. SpA.yr a7<,,;7fi „ sf.

l„,„n„I«l J<-





J..,„^n,l„l





J/ JJ/.,„.^r„ , '/,„n„..,f,.„„<t,.f.K

/ S/,/,.,-r,>i,<-//.- /};.„/.'//. J S/. /,.,; m,,r.>, ,,/,„/„ (:,.,r./ ., «,. S/*/iii-r </'-'-<'r/titt /I.





// .r //.,„.„„ //„•,•, ,,.,/,.,„, II,,/,r

4 d

.r/. .V S/>/,,,r ,/,.^/•,l, „ .7,

Jt .r M.m„„ ,1..





llJJlcz7u,^n a,oT,u:<t<>m<it„y<r

4. Sp/urr J/iiru,,,/>.M,f,.<- n .,p /> t'/ion/osf.^nxt niir,)hi/<- J/JJ/ 6 I'/uui /Lui.tt-ntf :,„r.t .. Jio,





( i

%.

-" JC

// ./ //./«..vrt ./^/





// J //..n^,-,, (:Yu,m^,.r/,.m„//./.

ffj.&tn^^n .1^1

1. J/t/j-u/iOri foninuinc n .r/> 'J- Jh/.fi,7 <rhi/ssori(7>i n .r/.





//./ I/,,„.,r„ l7„.n„:,/„7n„/,,/.if

J. /fniin>i't>.\<</i.v r/ir,/i/,-r/'iinf,i J S,./,,<r,>r,.-//,, ,/.,/,/<:, „ .,, J Sr,/i„r /.,/>/, './i.ir, n .,,,

f •'/" rw..-/.r „ .,,. .^ Sf>/l,er. iri;-,/ii/.i







COPEXHAGEN PRINTED BY H. H. THIELE













ivif^ <VKJ» I v_

,. - — -^ ^ "^ >>> >>

\\\ » »j



i^>Jf»P ^^' y-' >> ^ :tjr ) >> ^mm V-P )

> >"; > ^
1^

> .>;;'>
'
V)^^>»^->>>




