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PREFACE.

It was originally intended that the Ophiurida3 of the ''' Albatross"

Expedition should be studied by only one of the present authors. The

eminent American speciahst in Ophiurans, Theodore Lyman, to whom the

task would naturally have fallen, was ill; and it was undertaken by Professor

Liitken. Having made a preliminary determination and description of

ahiiost all the new species, he saw that he should not have time to do

the w^ork thoroughly, and, with the permission of Mr. Agassiz, the other

author. Dr. Th. Mortensen, w^as engaged, and we have accomplished it

together. The figures w^ere drawn by Dr. Mortensen except Figure 8, in

Plate XX., and Plates XXI. and XXII., which were drawn by Mr. Bentzen-

Bilkvist, who also lithographed all the figures. We cannot conclude our

work without offering him our best thanks, as wuthout his eminent skill the

plates w^ould have been far inferior to what they have now become. Much

stress has been laid upon making the figures as correct and as distinct as
J

possible. Every one who has to determine Ophiurans knows what trouble

bad figures give. Moreover, wlienever w^e have found details which are not

sufficiently distinct or correct in the figures, it has always been noted in the

description of the species figured. We hope, therefore, that it will be

comparatively easy to recognize the s^oecies here described.

We have given a list of the papers on Oj^hiurids published subsequently

to Lyman's Monograph in 1882; and finally we have enumerated all the

new species with references to the works in w^hich they are described. We
think that this will be of some value to those who are working on

Ophiurids.

The Auxnoiis.

Copenhagen^ May, 1898.

__ Jir^irr-j^i-^ ^^1-
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THE OPHIURID^.

I. INTRODUCTION.

i

i

«

The total number of species of Ophiurids from the " Albatross

"

Expedition is sixty-six. Of these one genus and fifty-three species are

new. This is truly an astonishingly great number of new species, but such

is the case almost everywhere, where more careful researches are made.

We need only name the " Blake," the " Caudan," and the " Investi-

gator." This gives an idea of what riches of forms must be found in the

immense regions of the great oceans, which are still almost unknown.

There are now known about one thousand species of Ophiurans. We may

safely say that, when all the great oceans and all the tropical shores have

been sufficiently well investigated, the number will have increased to

about double.

The " Challenger " Expedition got only seven species of Ophiurans in

the part of the Pacific between Juan Fernandez and Valparaiso (Stations
r

296, 298, 299), namely : OphioglyphaLacazei Lym., OjMomusium Lymani Wyv.

Thoms., 0. armigerum Lym., Amphilepis patens Lym., Opyhiacantlia cosmica

Lym., 0. scntosa Lym., and Ophiotholia siippliccms Lym. Of these we have

found only three among the ^^ Albatross " Ophiurida3 : OjMomusmm Lymani^

Amphilepis patens, and Opliiacantha cosmica. Further, OpUacantlia Normani

Lym,, which was taken by the '^Challenger" in the eastern part of the

Pacific, is found in great numbers among the '^ Albatross " Ophiurida).
L

w

M

The following species were taken by the " Albatross" Expedition :

1. Ophloderma panamensis Ltk. 6. Ophiernus annectens n. sp.

2. variegata Ltk. 7. polyporus ii. sp.

3. Ophiozona contigua n. Sp.

4. alba n. Sp.

5. Ophiernus seminudus n. sp

8. Gymnophiura mollis n. g., n. sp,

9. coerulescens n. sp.

10. Ophioglypha superba n. sp.
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11. Ophioglypha abcisa n. sp.

12.

13.

14,

15.

16.

17.

21.

22.

24.

25.

obtecta n. sp.

tumulosa u. sp.

plana n sp-

scutellata n. sp

nana n. sp.

divisa n. sp.

18. Ophiocten pacificum n. sp.

19. Ophiomusium glabrum n. sp

20. Diomedeae n. sp.

variabile n. sp.

Lymani y^^\. Thorns,

23. Ojihiactls Savlgtnji (M. & Tr.)

profundi n. sp.

dujdicata (Lym.).

26. Amphiura serpentina n. sp,

27. gymnogastra n. sp.

28. polyacantha n. sp.

29. seminuda ii. sp.

30. brevipes n. sp.

31. gymnopora n. sp.

32. Diomedeae n. sp.

33. assimilis n. sp.

34. dalea Lym,

35. granulata n. sp.

36. gastracantha n. sp.

37. notacantha n. sp.

38. sp.

39. Amphiura papiUata n. sp.

40. AmphlUqm patens Ljm.

41. Opldonerels animlata Lym.

42.

46.

47.

48.

49.

50.

51.

52.

53.

54.

b^.

59.

63.

64.

nuda 11. sp.

43. Ophiochiton carinatus n. sp,

44. OpJdacaidha cosmlca Lym.

45. pacifica n. sp.

inconspicua n. sp.

spinifera n. sp.

Normcmi Lym.
moniliformis n. sp.

costata n. sp.

contigua n. sp.

hirta n. sp.

pauclspina n. sp.

Bairdl Lj'm.

55. Ophiomitra granifera n. sp.

partita n. sp.

57. Ophiothamnus Igevis n. sp.

58. OpJilotJi7'ix spicidaia le Conte.

galapagensls n. sp.

60. Opliiomyxa panamensia n. sp.

61. Sigsbeia lineata n. sp.

62. Asteronyx dispar n. sp.

excavata n. sp,

plana n. sp.

65. Astroschema subl£8ve n. sp.

66. Gorgonocephalus Diomedeae n. sp,

^

^i»

Four of these species are first described from the Atlantic Ocean or the

West Indies, viz. :
—

.
^

OpJiiomusiiim Lymani Wyv. Thorns.

Amphmra dalea Lyrn.

Opliiactis ditplicala (Lym.).

Ophiacantha Bairdi Lym. =0

The following species are very closely allied to sj)ccies from the Atlantic

or the West Indies :
—

Oj?Mernus seminudus to 0. vallincola Lym.

Ophiermis annectcns to 0. adspcrsiis Lym.

Opliioglypdia divisa to 0. inornata Lym.

Amphiura gymnogastra to A. seniiermis Lym,

Ophiocantlta paiidsjytna to 0. Bartktti Lym.

Sigsheia lineata to 8. murrldna Lym.

^

r^



THE OnilLEID^E 99

Astroscliema stthlceve to J. clavigera Verr.

Opliiozona alba is very closely allied to 0. dejiressa Lym., from the

Philippines.

Evidently there are very interesting relations in the geographical

distribution of Ophiurids. The material here collected gives some hints

of the relation between the fauna of the West Indies and that of the Pacific.

However, we find that there is needed yet more information as to the dis-

tribution of the species before any definite results can be given. And it

should be well remembered that we must study the distribution of every

species separately. For the littoral species we refer toLiiTKEN, Additamenta

ad Historiam Ophiuridarum, Part II. (Vidensk. Selsk. Skrifter Kjobcnhavn,

5 Eaekke, Mathem. naturv. Afd., Bd. V., 186 Ij, and to Verrill, Notes on

the Radiata in the Museum of Yale College^ Part II. (Trans. Connecticut

Acad, of Arts and Sciences, Vol. I., 1867).

Possibly we have made too many new species. It may be doubted

whether the two Ophwrniis species^ seminiidus and annccfcns, are really differ-
+

ent from the two Atlantic species named above. " Be that as it may, if only

the descriptions and figures are good, there cannot be much harm done:

a few synonyms more,— this fault is easily corrected. We have thought it

would be worse, if any species were wrongly referred to a species already

known, especially in a case where the identifying of such forms usually

means that they are found in both the Pacific and the Atlantic Ocean.

The classification of the Ophiurids is still in a rather imperfect condition.

Not even the families are finally settled, and several of the genera are very

insufficiently defined. Lyma'N', who has described so vast a number of

species, had not, unfortunately, mnch perception of the relations of the

forms. Though he had so large and excellent a material, he gives in his

great monograph only a very rude grouping of the genera, which affords no

idea of their real relations. Bell's classification (19) also scarcely expresses

the real relation of all the genera, though no small progress w^as made
4

thereby toward a natural classification. As one of the present authors (Dr.

Mortensen) purposes to give later a complete revision of the whole class

of the Ophiurids, we shall here still follow tlic ordinary method, by naming

the genera one after another, usually in the accustomed order.

— _^r - t-^^TT—i" i^»iv.^Hh
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IL DESCRIPTION OF SPECIES

1. Ophioderma panamensis Ltk.

LuTKEN : Adaitamwita ad Hist. Oph., Part IL p. 193.

Panama. 1 specimen.

mt

t

2. Ophioderma variegata LtL

»

Plato I. Figs. 1-3.

LiJTKEN : Op cit.j Part II. p. 199.

To this species we refer a specimen from Panama, although it seems at

first sight to differ rather widely therefrom, the disk being almost entirely

destitute of the granula3 with which the species of Ophioderma commonly

are covered, and instead thereof being covered with small, irregular, not

overlapping scales, among which the primary plates are not to be seen. In

all other respects it closely resembles the 0. variegata. However, there are

seen by closer examination some granula) here and there, in spots, where they

have been protected from being rubbed off, as especially at the arm-bases on

the under side of the disk. It is therefore almost sure that there have

been granular covering the whole disk. Also the arm-spines and the tentacle

scales have mostly been broken off.' This has caused an error in Figure 1 :

only one tentacle scale is seen there ; after the figure had been reproduced,

we found traces of the outer tentacle scale also, so that there will not be

any difference from other species of Opliiodcrma in this respect. The color

also corresponds to that of the two specimens of 0. variegata^ which are pre-

served in the Museum at Copenhagen ; the arms are colored alternately with

dark brown and white (faintly reddish) bands, each band enclosing 2-3 joints.

In the figures of this species, (which has not been previously figured,) it is

represented without the covering of granute. In the other species of

Opldoderma there will be a similar covering of scales beneath the granular.

On Figure 1, there is seen at the inner edge of the second ventral plate a

pair of small pores, whose significance is Avholly unknown to us. The same

pores we found in all the species of Ophioderma which we have examined
;
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i

in some species there arc two pairs of pores, the second at the inner edge of

the third ventral plate. One pair was found besides in 0. variegaia, in 0.

hreiylsjma Say, and 0, Januani Ltk.; two pairs were found in 0. hrevicauda

Ltk., 0. cmereum M. Ti\ {=cmtillanim JM^.), lacertosa Lmk., rithimnda Ltk.,

and 0. apprcssa Say (=vircscens Ltk.). Possibly this may be of systematic

importance.

We should not be much surprised if 0. h'cvispina Say {z==z scrjmis Ltk.) and

0. Ilolmesii Lym. should turn out to be the same species as 0. variegala.

Between 0. hrcvisp)ina and variegata there seems to be no difference except in

the color; but as the color is highly variable in these forms, that will scarcely
1

be sufficient for maintaining them as two species. Of 0, Holmesii^ Lyman*

says, "This species stands between 0. hrevispina and 0, olwaccar In the

" Challenger " Monograph he makes 0. hrevispina and 0. olivacea synonyms,

but maintains 0. Ilolmesii as a distinct species, without giving further

reasons for it. It seems that 0. Ilohncsii is only a larger specimen of (?.

hrevisimia ; all these species would thus be reduced to one, whose name

should be 0. hrevispina Say. But we cannot say that with certainty for

want of material for comparison.

I

i'

I

3. Ophiozona contigua n. sp.

Plate VI. Figs. 10-13.

Mouth shield a little longer

*

Diameter of disk, 10 mm. ; width of arms close to disk, 1.8 mm. ; length

of arms, 35 mm. Five to six mouth papillae on each side of the mouth

angle ; the outer one very small, the next one much larger than the others,

rounded ; the three or four inner ones more or less conical, as is the one on

the apex of the jaw. The teeth are pointed.

than broad, with an angle wuthin and outer edge rounded ; lateral sides a

little restricted throuo:h the i>:enital slits: the outer end is the widest. Side

mouth shields short and rather wide, meeting within, almost equally broad

in their wdiole length.

First ventral plate very small, five-sided; those beyond a little longer

than wide, in mutual contact almost, but not quite, to the end of the arm.

Their inner end is truncated, their outer edge strongly curved, or with a

rounded peak. Inner laterals re-enteringly curved, outer laterals restricted

through the tentacle pores. Farther out on the arm, before they are sepa-

*Opliiundio and Astropliytidsti, Old and New. TUusU-. Catalogue Mus. Coinp. ZooL, Vol. I. p. 22.

2

,^>
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rated, the ventral plates are rather long and narrow. Side arm-plates with

outer edge somewhat thick and prominent ; they meet above only in the

outer third or half of the arm. Dorsal plates a little wider than long, (some-

times a little broader than figured,) rather broadly in contact far out on

the arm ; their inner edge is much narrower than the outer, concave, outer

edge convex, lateral sides almost straight, or feebly re-enteringly curved

;

in the outer part of the arm the dorsal plates are triangular. The first

dorsal plate is very short; inside that there are some small, irregular,

crowded scales, which cannot be regarded as rudimentary dorsal plates.

The arms rather stiff, round; the joints a little nodose.

Disk covered with stout overlapping scales, among which the primary

plates are very conspicuous, making a rosette in the middle of the disk

;

they lie close together, not separated by smaller scales, sometimes, however,

there are five very small scales between them, joining the central plate. The

radial shields are small, only about a third of the radius of the disk, triangu-

lar, widely separated through a single series of scales. In the interbrachial

spaces there is a rather large marginal plate, which is separated from the

radial shields by a series of narrow scales. The under side of the disk is

covered by scales similar to the smaller ones on the dorsal side. The geni-

tal scale very narrow, but distinct almost in the whole length. The edge

of the disk is rather sharp. The genital slits reach to the end of the second

arm-joint or to the middle of the third joint, but from that point there is a

deep furrow to the margin of the disk, so that it looks as if the genital slits

did reach to the margin. No genital papilla.

Two rather thick, not pointed arm-spines, about as long as an arm-joint

;

sometimes the upper one, sometimes the lower one, is a little longer than

the other, sometimes they arc equally long. There are spines also on the

first two joints. One large round tentacle scale, continuing to the end of

the arm; also the inner pores have only one tentacle scale.

Color in alcohol : white.
4

Station 3400, 1322 fathoms; 5 specimens. St. 3413, 1360 fathoms;
^

1 specimen.

4. Ophiozona alba n. sp.

Plate VI, Figs. 7-9.

Diameter of disk, 12 mm.; width of arm close to disk, 2 mm.; length of

arms scarcely four times the diameter of disk. Four to six short, close set

m

*
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mouth papill93. The outer one is very small; the next one is the largest of

them all; rounded ; the next one to three are square, and finally the inner

one usually pointed. Sometimes there is a little median papilla below the

teeth; but it seems to be typical that there is no median infradental papilla.

The four to five teeth are broad, square, or slightly rounded. Mouth shield

a little wider than long, with an acute angle within and outer edge rounded.

The inner sides are re-enteringly curved, lateral sides straight, outer corners

rounded. Side mouth shields very short and broad, meeting within; their

outer end much broader than the inner end.

First ventral plate very small, regularly five-sided, wdth an angle inward.

Those beyond a little longer than broad, in mutual contact to the fifth or

sixth joint, farther off widely separated by the side arm-plates. The second

to sixth have their inner angle truncated, the piece in contact rapidly

diminishing in width; those beyond the sixth have an acute angle within.

The outer side in the first one or two plates is limited by three straight lines,

meeting under obtuse angles; farther off there are only two straight lines,

which make an obtuse angle in the median line ; sometimes the outer edge is

more rounded. The lateral sides are restricted on the middle by the tentacle

pores; inner part re-enteringly curved, outer straight, so directed as to mate

an acute angle with the longitudinal axis of the arm. Side arm-plates with

the sides curved, outer edge rather thick and prominent, rounded ; on the

three joints in the disk they are wholly straight, outer edge not thickened.

Dorsal plates almost rhomboidal. The three to four inner ones are in mutual

contact, and have thus their inner angle truncated ; from the fourth or fifth

they are separated by the side arm-plates, and have an acute angle within

;

all the sides are a little rounded. They are rather thick and high, as wide

as long. The first dorsal plate has the outer edge much rounded, and is

much broader than long. Inside that there is a little plate, which may be con-

sidered as a rudimentary dorsal plate; it is in contact with the outer one of

that series of scales which separates the radial shields. At the base of the

arm there is on each side one rather large and a few small scales. The arm

is not very high, oval in cross section. The joints are somewhat nodose^

constricted at their inner, thickened at their outer end.

The disk is covered wath large, flat, partly overhapping scales, among

which only a few small ones are seen. The primary plates are very con-

spicuous. The central plate is five-sided with an angle to each radius, each

side joined by an elongated, rounded scale. The radial shields widely sepa-

\
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rated, almost oval, not half the length of the radius of the disk. In the

interbrachial spaces there are a median row of larger scales and some

smaller ones on each side. Ventral side of the disk covered with scales

similar to those on the dorsal side. The edge of the disk rather sharp.

Genital scale indistinct, very narrow, reaching scarcely to the end of the

second joint. Genital slit short, reaching only to the end of the first joint.

Two well developed arm spines, the upper one as long as or a Httle

longer than an arm-joint; farther out not quite so long as a joint; the

lower one a little shorter. The two inner arm-joints have no spines. One

lar^e, rounded tentacle scale on the outer side of the pore ; the first to

third pair of pores mostly have one or two indistinct scales at the 'inner

si^'le (on the ventral plate).

Color in alcohol : white.

Several specimens from Stations 3362, 1175 fathoms; 3363, 978 f.

j

3366, 1067 f.; 3371, 770 f
.

; 3400, 1322 f
. ; 3413, 1360 f.

Only unimportant variations to be noticed. The teeth sometimes are

serrate in outline, and the same may be the case with the infradcntal

mouth papilla. The mouth shield may be more rounded and a little longer.

The ventral plates in some specimens arc in contact till the 9th or 10th joint;

in younger ones they are so only on the first joints. The central plate some-

times is almost round ; the genital slits are often very indistinct, much

shorter than first arm-joint. Sometimes, but rarely, there is an arm-spine

on the second joint, but then only on one side of the arm, and not on all

arms of the specimen.

This species is very closely related to 0. depressa Lym., but is not very

The mouth shield, side mouth

shields, and ventral plates are of somewhat different shape, which will be

seen when comparing the figures of the two species ; the same is the case with

the disk scaling. The primary plates have a little central boss or tubercle

in 0, depressa; in 0. alba it is very indistinct, or not at all present. The
J

arm-spines are equally long, half as long as a joint in 0. depressa; in 0. alba

they are about as long as a joint on the inner part of the arm; farther out

shorter, only half the length of a joint. Usually the upper one is the

longest, but sometimes the lower one is so, sometimes they are equal. All

the pores have only one tentacle scale in 0. depressa ; the inner first to third

pairs of pores have two (three) tentacle scales in 0. alba. This character

seems to be of most importance ; however, it might well be that also in

difficult to distinguish from the latter.

#

kf^

«
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0. deprcssa there are really two tentacle scales at the inner pores. Often

the outer tentacle scale in 0. alba wholly covered the inner, Avhich then

could only be seen when the former was removed. It may be that they will

turn out to be the same species ; at present we dare not declare them to be so.

(0. dcpressa was taken near the Philippines^ in 500 fathoms.)

i

Tit

.5

1

i^

5. Ophiernus seminudus n. sp.

Plato V. rigs. 10-13.

#

Diameter of disk, 20 mm.; width of arm close to disk, 3.5 mm. ; length

of arms, c. 5 times the diameter of the disk. Nine mouth papillae to each

side of the mouth angle ; the three outer ones are on the side mouth shields,

and on the first ventral plate; they must be considered as the papilla) of the

second mouth tentacle ; the middle one of these is especially large, rounded.

The rest of the papiha} are short, square, close set. At the apex of jaw, below

the teeth^ there are sometimes two or three small conical papillae, some-

times none. Some specimens have the inner mouth papilla) pointed and

longer than the outer ones; on the apex there also may be two rather large

conical papilla), or only one larger of the same form as the teeth; these

are five in number, long, pointed, lanceolate. Mouth shield more broad

than long, 1.5:1, with an obtuse angle within and outer edge straight,

the sides strongly produced, rounded. Side mouth shields rather broad,

meeting within.

First ventral plate hexagonal ; the rest of the ventral plates with inner

end truncated, outer edge curved ; lateral sides, both inner and outer part,

re-enteringly curved, the latter on account of the tentacle pores. They are

a little broader than long, all in mutual contact. Farther out the proximal

part of the ventral plates becomes narrow and rather long, stalk-like.

There is a rather distinct keel along the median line of the ventral plates.

The side arm-plates do not meet either below or above ; their outer edge is

not prominent. Dorsal plates twice as broad, as long, feebly keeled, with

inner edge a little concave, outer edge correspondingly rounded, lateral

sides straight; they are broadly in contact, the inner edge being incon-

siderably narrower than the outer edge. Far out on the arm they become

somewhat longer and narrower. The four to six first dorsal plates are more

or less rudimentary; the sides of the arms along these rudimentary plates are

"

w^

tp

r^

lc^-^^^^? ":
'
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naked. The arms are not wider outside the disk than on the part enclosed

in the disk; they are rather high, rounded, triangular in cross section.

The central part of the disk is covered with a naked skin^ in which only

some few very small, widely spread plates are seen (in dried specimens).

Alon<^ the margin the disk is covered with small, irregular, but distinct

scales, which are also found along the margin of the radial shields. These

are rather large and conspicuous, almost as long as half the radius of the

disk ; they are oval in outline, only the outer edge is almost straight.

Usually they are widely separated by several rows of scales, sometimes only

by one row of rathet large scales. No marginal plate in the interbrachial

space, and of course no primary plates. The whole under side of the disk

covered with very small overlapping scales. Sometimes there are a few

grains on the disk, especially round the radial shields. No genital scales

distinct, no papilla) along the large genital shts, which reach to the margin

of the disk.

Only two very short arm-spines, sometimes three, in the inner part of

the arm, and farther out only one ; the upper one is usually a little longer

than the other. They are not inserted on the outer edge of the side arm-

plates, but a little below, on a little elevation ; they only reach to the outer

edge of the side plate. The tentacle pores are large, and very conspicuous;

the first 4-5 pairs have two papilla) at the distal edge, one wide and flat, the

other short, rounded- Farther out there are two rather elongated, pointed
r

scales at the proximal edge of the pore, and these continue in the whole

length of the arm.

Color in alcohol : gray, with a bluish tint.

Several specimens from Stations 3360, 1672 fathoms; 3398, 1573 f
.

;

3399, 1740 f. ; 3400, 1322 f. ; 3414, 2232 £
r

This species is very variable as to the form of the plates, especially

mouth and side mouth shields; it is rare to see them so regular as in the

fvmre, which however must be regarded as the typical form. Often they

are broken or quite irregular in outline. This is no doubt due to the feeble

calcification. One specimen has two-three small papilla) at the outer edge

of the radial shields, as a rudimentary arm-comb.

0. semimidiis is very closely related to 0. vallincola Lym., and perhaps it

is really the same species. Judging from the figures given by Lyman (Chal-

lenf^-cr, V., Plate XXIV. Figs. 16-18), they are not identical: the mouth

papilla), mouth shield, side mouth shields, first ventral plate, the inner dorsal

t
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plates^ the granular covering of the disk and the three arm-spines being all

different. On closer examination, however, none of them are very solid.

The mouth papillae are not quite in accordance with Lyman's description,

so they had better be disregarded. As a whole they seem to have no specific

importance in this genus. Mouth shield and side mouth shields are very

different from the same parts in our figure of 0. seminudus ; but there is so

much variation among the specimens that there cannot be much weight

given to this ; thus, the side mouth-shields may have the same form as

those in Lyman's figure of 0. vallimola. In the mouth shield there may be

found a distinct character ; in 0. seminudus there is always a restriction at

the outer edge ; in 0. vallincola that seems not to be the case. The first

ventral plate is of rather different shape, but in many of our specimens its

form is quite indistinct. The inner dorsal plates are not rudimentary in

0. vallincola, but in 0. seminudus this feature is not always so prominent as

in the specimen figured, however always distinct. It may further be

remarked that the naked space is seen distinctly only in di^ied specimens.

The granular covering was wholly wanting in many of Lyman's specimens
F

of 0. vallincola ; in 0. seminudus it is only very scarce in some few specimens;

most of them are quite naked. 0. vallincola has three arm-spines in the

same place as and similar to those in 0. seminudus, which has commonly two,

except at the inner joints; but sometimes also the latter has three arm-

spines to about the middle of the arm. Finally, the outline of the disk is

different in the two species. The large angular plates seen along the

genital slits in Lyman's figure of 0. vallincola are the genital organ's, seen

through the skin ; the like was also seen in 0. seminudus. We think it best

to make a separate species of this Pacific form, as there seems not to be

sufficient evidence that it is identical with the Atlantic form. But certainly

they must be very closely related.

|i

6. Ophiernus annectens n. sp

Plate V. Figs. 4-G.

Diameter of disk, 13 mm.; width of arm close to disk, 3 mm.; length of

arms about seven times the diameter of the disk. Eight to ten mouth

papillae to each side, the three or four inner ones conical, the outer rounded

or square. The two at the apex mostly longer than the rest, but here much

variation exists : sometimes there are more short and broad papilla), quite

t
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irregularly placed, sometimes three rather large. The four to five teeth

are long, rounded, almost club-shaped, different from those in 0. seminttdus.

Mouth shield a little longer than wide, with a restriction at the outer end,

which thus looks almost like a little stalk. Side mouth shields rather long,

much broader without than within, where they just meet.

First ventral plate of the same form as those beyond ; they are as

long as broad, with outer edge curved, inner end truncated; both inner

and outer laterals deeply re-enteringly curved, the latter on account

of the tentacle pores. The inner end of the ventral plates, especially

of those farther out on the arm, looks like a short stalk, and is some-

what elevated, making a keel along the median line of the arm. The

ventral plates are all in mutual contact and of the same form in the

whole length of the arm. The side arm-plates very broad and flat, with

outer edge sharp, rounded in outline ; from the tentacle pore to the mar-

gin of the arm runs a slight elevation, parallel to the outer edge of the

side-plate ; at the outer end of this elevation the arm-spines are inserted.

The dorsal plates are widely in contact in the whole length of the arm; they

are more than twice as broad as long, with a feeble keel. Inner and outer

edge curved, the former concave, the latter convex; the lateral sides straight.

Outer edge a little wider than the inner edge. One or two of the inner

dorsal plates mostly a little narrower than the rest, and there is then a little

naked space at each side of them. The arm is very flat and wide, lenticular

in cross section. The arm-joints enclosed in the disk are narrower than the

first free joints; farther out the arm again becomes narrower. The inner

part of the arm (3-4 first joints) rather deeply hollowed in the median line.

The disk is wholly covered : the inner part by a close granulation,

beneath which there are some indistinct scales, the outer part by the radial

shields and distinct small scales, the latter mostly covered with grains. The
naked radial shields are widely separated by one or more irregular rows of

scales ; they have the form of an almost rectangular triangle, about as long

as half the radius of the disk. In the interbrachial spaces the disk widens

a little, outside the radial shields. No marginal or primary plates. The
ventral side of the disk is covered on the outer part with rather distinct

overlapping scales, on the inner part with a close granulation, beneath which

the skin is almost naked. No genital scales distinct, no papillce along the

wide genital slits, which reach to the margin of the disk.

Two arm-spines : the upper one about as long as a joint, the lower not

1
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half so long. They are inserted close together at the side edge of the arm,

not at the outer edge of the side arm-plates. The three inner pairs of

tentacle pores with one wide and two small papilte at the distal edge; from

the fourth to the end of the arm there are two distinct elongated scales at

the proximal edge.

Color in alcohol : gray, with a bluish tint, arms white.

39 specimens from Station 3402, 421 f ., most of them not well preserved.

Only imimportant variations to be noticed.

This species is very closely related to 0. adspcrsiis Lym., perhaps really

the same species ; however, as with 0. semimidus and 0. valUncola, it seems

to us best to keep them separate for the present. There are only small dif-

ferences to be noticed. The mouth shield is a little different in form, and

the side mouth shields are separated within in 0. adspersiis, meeting in 0.

annectens. But there cannot be much weight given to this, as the mouth

region shows considerable variation in this genus. First ventral plate is

swollen in 0, adsjjersits^ not in 0, anncdens. The most important difference,

however, is found in the radial shields ; in 0, adsj^rsus their inner end is

covered with grains, in 0. anncdens they are quite naked, also their form

is somewhat different; and the radial shields are of importance as to the

specific differences in this genus. The arm-spines are somewhat longer in 0.

annectens than in 0. adspcrsiis ; the upper one about as long as a joint in the

former, only half that length in the latter. In other respects they are

entirely alike. It seems then quite possible to distinguish these two forms,

but they are very closely related.

It is interesting thus to find in the Pacific two species of OpUernus cor-

responding to the two Atlantic species. A third species from the Atlantic,

0, ahjjssalis, was described by Koehler (66) and further (67) recorded from

the Indian Ocean, where also 0. valUncola was found (Lyman). A third

species is also found in the Pacific, but this species and O. ahi/ssalis do not

seem to be closer related to each other, or to any of the other known species.

7. Ophiernus polyporus n. sp,

Plate V. Figs, 7-9.

Diameter of disk, 14 mm. ; width of arm close to disk, 4.5 mm. ;
length of

arms unknown, but certainly about as in 0. annectens. Ten (9-11) mouth

papillse on each side of the mouth angle ; the outer ones being really the
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scales of the second mouth tentacle ; the inner ones are pointed, conical, the

outer rounded; usually two, sometimes only one at the apex, below the long

club-shaped teeth, which are four or five in number. Mouth shield triangular,

with outer end restricted, looking like a short stalk; corners rounded; a

little longer than broad. Side mouth shields much broader without than

within, where they meet.

First ventral plate indistinct, those beyond a little longer than wide, with

outer edge curved and inner end truncated. The lateral sides much re-

stricted : the outer part by the tentacle pores, the inner part by another pair of

pores, which give the ventral side of the arm a very curious appearance. By
these two pairs of pores to each joint the ventral plates are so restricted as to

appear like a narrow median band along the under side of the arm. Farther

out on the arm these pores become smaller, and from about the middle of the

arm they wholly disappear. The side arm-plates do not meet either below

or above ; they are very wide, with outer edge sharp, finely curved in out-

line. From the tentacle pore to the margin of the arm there is a slight
t

elevation, parallel to the outer edge of the plate. At the outer end of this

elevation the arm-spines are inserted. The dorsal plates are more than twice

as long as broad, with outer edge a little wider than inner edge, both

slightly curved; lateral sides straight. They have a feeble keel. The

4hree or four inner ones more or less rudimentary, with a naked space on each

side. The arms are very wide, flat, triangular in section ; their under side

is deeply hollowed in the median line in the inner part, farther out it is flat.

The joints enclosed in the disk are considerably narrower than those outside

the disk ; farther out the arm gradually becomes narrower again.

The dorsal side of tlie disk is covered almost wholly by the large naked

radial shields, which are as long as three fourths of the radius of the disk;

the little central space is covered with a close granulation, beneath which no

scales are seen. The radial shields are in contact in their whole length, or

partly separated by a row of very small scales; in the interbrachial spaces

they also are in contact, only sometimes separated by a narrow line of

granuloe. Their abradial margin is covered with some indistinct scales,

The outer edge is doubly curved,

and the outer corner is somewhat produced outwards. Outside that there

are again some mostly naked scales; the disk is thus considerably produced

in each interbrachial space. Under side of the disk covered along the margin

and the genital slits with very indistinct small scales; in the middle part

w^hich are again covered with granulse.

ti

^
^

•>



THE OPHIURIDiE. Ill

there are no scales, the skin is covered only with granulco. No distinct

genital scales.

Two sharp, pointed arm-spines, at the edge of the arm; the uppermost

about as long as a joint, the lower much shorter. The three to four inner

tentacle pores with a broad and a small papilla along the distal edge of the

pore, those beyond with two rather large scales of the common form at the

proximal edge.

Color in alcohol: gray, the radial shields usually with the margin white.

Several specimens from Stations 3356, 546 f. ; 3418, 660 f. ; 3424, 676 f.

;

3425, 680 f.

The sole specimen from the latter station has the pores much smaller

than usual. The significance of these pores is quite unknown to us ; they

would best be examined on sections of the arm, but the specimens are too

badly preserved to be used for histological researches. The pores seem not

to be covered with skin. In a single specimen of 0, annedcns we have found

some few small pores and depressions, corresponding to the pores in 0.

2:)olyporus,

GYMNOPHIURA n. g.

This genus is closely related to Ophioglyjoha, the sole important difference

being that the dorsal side of the disk is covered with a thick naked skin, in

or beneath which only a few, if any, iiTegular widely spread scales arc hid-

den. In younger specimens these scales may be somewhat more distinct.

The outer ends of the radial shields are naked. In all other respects, mouth

papillae, teeth, tentacle pores, arm-comb, etc., it closely resembles Ophiogli/plia,

As that genus already in its present limitation is rather too wide, it seems to

us perfectly justifiable to constitute a new genus on this form. From the

genus Ophiopleuraj whose disk is also covered with a thick skin, it is well

has short genital slits, which do not reach theseparated ; Opiliioplexira

margin of the disk; there is a complete covering of small distinct scales

beneath the skin, and there is no arm-comb.

8. Gymnophiura mollis n. sp.

Plate VII. Figs. 7-9.

Diameter of disk, 25 mm. ; width of arms close to disk, 5.5 mm. ; length of

arms about five times the diameter of the disk. Five or six mouth papillo3 to
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eacli side^ shorty rounded; rather close set ; the outermost one is wider than

the rest, and separates the pore of the mouth tentacle from the mouth space
;

that on the apex of the jaw is scarcely longer than the rest. Mouth shield

hourglass-shaped ; an obtuse angle within^ outer edge straight, lateral sides

deeply restricted by the inner end of the genital slits; the corners rounded.

Side mouth shields rather short, almost equally wide in their whole length,

meeting within. Mouth angle not prolonged.

First ventral plate not much smaller than the following ones, polygonal,

with outer edge strongly curved, inner edge straight. The following

I
1

ventral plates a little broader than long; the second is.longer than the rest,

though not so long as broad. Inner and outer edge are strongly curved, the

former concave, the latter convex. The lateral sides a little re-enteringly

curved through the tentacle pores. The five inner ventral plates are in

mutual contact in their whole breadth; from the sixth, the piece in contact

becomes rapidly narrower, and from the 8th-9th joint they are wholly

separated. Their form then rapidly alters : at first they have an acute angle

within, but this soon disappears ; they have then a slightly rounded edge

within, whereas the outer side is produced into an angle, with the tip

rounded. The plates are thus triangular, with the top turned outward, and

lie almost wholly in the base of the next joint, not in that to which they

really belong; in this form they continue to the end of the arm. The side

arm-plates are flat, straight, outer edge not prominent; on the dorsal side

they are separated to the end of the arm. The dorsal plates are four-sided,

in the inner part of the arm twice (or more) as broad as long, farther out

they gradually become narrower, and towards the end of the arm they are

twice as long as broad. They are in contact in their whole width, the inner

edge being only inconsiderably narrower than the outer. All the sides are

almost straight. The first three dorsal plates are of a somewhat different

shape: the first is crescent-shaped, convex within, concave without; the

second has inner and outer edge straight, the latter the widest; the third

has inner edge straight or slightly concave, outer edge convex; this is the

widest of all the dorsal plates. The three described plates are very short

;

along their sides is a somewhat elevated line, which bears some small, not

very distinct papillse, the secondary arm-comb. Inside these three plates

there are yet one or two very small rudimentary dorsal plates. Arms thick

and round.

Disk covered with a thick naked skin, through which only the radial

#
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shields are seen as large ribs. They are long, narrow, widely separated

;

their outer third part is naked and smooth, the rest is covered (beneath the

skin) w^ith irregular scales, Avhich are firmly united with them, their surface

thus being rough. The outer edge of the radial shields is straight, sharply-

cut. Some spread scales are found between the radial shields, especially at

their outer end. For the rest, only some few small, irregular widely spread

scales may be seen in the skin of the disk, and they can only be seen in

dried specimens. The ventral side of the disk is covered with rather dis-

tinct ovex-lapping scales, which are not enveloped in thick skin. Genital

slits very wide and long, reaching almost to the dorsal side of the arm.

The genital scale is distinct only towards the margin, grows rather broad as

it passes to the dorsal side, where it bears the arm-comb, which consists

of short rounded papilla ; about eight to ten are to be seen from above.

The genital papilla) short, conical.

Seven to eight short, equally spaced arm-spines Tentacle pores large in

the inner part of the arm, but soon diminishing in size, distinct only to about

the middle of the arm. First tentacle pore seemingly opening into the

mouth space, but separated therefrom by the outermost mouth papilla. Nu-

merous long tentacle scales. First pair of pores has 5-6 on inner (adradial),

6-8 on outer (abradial) side; the second has 4 on inner, 6-7 on outer side.

They are then gradually reduced in number; on the 9th-10th pore there

are no more scales on the inner side ; those on the outer side are reduced

to a very small one at about the 20th joint, and this one continues to the

end of the arm.

Among the numerous large specimens but little variation is formd.' At

the apex of the jaw there may be some more mouth papilloo, irregularly

crowded, so as to resemble tooth papillae, but they are not so really. The

secondary arm-comb is often wanting, and often it is only one or two of the

first dorsal plates, which are of another shape than the rest. The number

of arm-spines varies not a little ; the ty^^ical number is 7-8, but it may

be reduced to 5, or raised to 9 or 10.

In younger specimens (diameter of disk, 13 mm.) there is a rather com-

plete covering of plates on the dorsal side of the disk, under the skin, but

the scales are very irregular and indistinct in outline ; a central plate is

distinct, also five other primary plates, which lie between the inner ends of

the radial shields. In still younger specimens presumably the primary

plates will be large and cover most of the disk. Only the first dorsal plate

'|J-r^*^*W-L» -i^Votf'^ "^1
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has a shape different from that of the rest. Not so many tentacle scales as

in larger specimens ; five arm-spines. No distinct secondary arm-comb.

Color in alcohol : gray, with a faintly bluish tint on the skin ; the radial

shields appear as white lines. In dried specimens the naked skin is almost

black.

Stations 3392, 1270 £3 3400, 1322 f. ; 3413, 1360 f.

9. GymnopMura ccerulescens n. sp

Plate VII. Figs. 4-6.

Diameter of disk, 21 mm. 5 width of arm close to disk (without spines),

5 mm.: len^^th of arms unknown, but evidently as in G. rn,oUis, Six (5-7)

short, not very close set, more or less conical mouth papilla;, one longer at

the apex. The outermost papilla does not separate the first tentacle pore

from the mouth space. Mouth shield a little longer than broad, with a very

obtuse angle (or rounded) within and outer edge rounded; the lateral sides

restricted at the inner end, then straight until the outer edge; the inner

part of the mouth shield is thus broader than the outer part; sometimes it

is quite irregular in outHne. Side mouth shields rather short, equally broad

without and within, sometimes meeting within, sometimes more or less

widely separated by a naked space.

First ventral plate a little smaller than the following, with the sides

rounded, inner edge straight, outer edge curved inward ; in other specimens

it is more hexagonal, with outer edge straight; sometimes it is divided by a

median line. The following ventral plates are about twice as broad as

long; they are in mutual contact until the c. 8th joint, the piece in contact

becoming gradually narrower. The outer edge is almost straight, only with

a Httle rounded peak in the median line ; the inner edge straight on the inner

plates; the lateral sides shghtly sigmoidly curved, making an angle of about

45'' with the longitudinal axis of the arm. The outer edge is much broader

than the inner edge. From the c. 9th joint there is an angle within, but

that gradually disappears farther out, and the whole inner side of the

ventral plate is then rounded or almost straight, the plate being thus very

short but broad. Side arm-plates with outer edge a little prominent; they

seem to be widely separated above to the end of the arm. The dorsal

plates more than twice as broad as long, becoming gradually longer and

narrower farther out on the arm ; they have a feeble keel. Outer and inner

^
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edges double curved^ the former convex, the latter concave, lateral sides

straight ; outer edge a Httle wider than the inner edge. The first three or

four dorsal plates more or less rudimentary, with a naked space at the sides.

No distinct incisure in the disk at the arm-basis. Arms very wide and flat,

slightly rounded below, with a keel above.

Dorsal side of the disk rather curious looking : there is a little naked

central space, which in each radius and interradius is prolonged towards the

margin, thus taking the form of a star. A broad band along the margin is

covered with small, but rather distinct, overlapping scales, which also cover

the inward prolongations between the rays of the naked central space.

Eadial shields very small, triangular, with outer

separated. Under side of the disk also covered with small, distinct, over-

edge curved, widely

lapping scales. Genital scales distinct only in their outer part, where thej^

pass to the dorsal side of the arm; here they appear as a rounded plate,

bearing an arm-comb, which consists of 6-8 very long and thin pointed

papillo3. Genital papilla? also long and needle-like.

Three well developed pointed arm-spines, the lowermost one about as long

as an arm-joint, the two upper ones about as long as two joints. The tentacle

pores seem to be distinct in the whole length of the arm ; first pair opens into

the mouth slit. Only on the first joints the pores are in contact with the outer

corners of the ventral plate ; farther out they are distinctly separated from it.

(In G. mollis the pores lie along the sides of the ventral plates.) Tentacle

scales rather numerous, long and flat; first pair of pores has 4-5 on each

side; those on the inner side already have disappeared from the c. 6th joint;

those on the outer side diminish in number: from the c. 9th joint three,

from the c. 12th two, and from the c. 20th only one scale, which seems to

continue to the end of the arm.

ray, with a distinct bluish tint, especially on the

naked parts of the disk.

Five large specimens from Station 3431, 995 f
.
; from Station 3429,

919 f
.

; there are some broken arms of this species.

The two species of Gpnnopldura here described are not very closely

related, and might even be regarded as types of two subgenera; however,

before more species of this genus are known, such subdivision is not needed.

OjMogli/jjha inermis Lym. possibly is nearly related to G. cceridcscens. Of
this species Lyman- says (Challenger, p. 12) that it ^^ stands on the limit of

Oplimjhjijhar If it should turn out to belong to the genus Gmnnophmra

Color in alcohol : g

jr
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the definition of this genus must be somewhat altered^ as it has the

disk wholly covered with thin scales ; or perhaps G. cm'ulesccns should be

referred to Ophioglypha together with 0. inermis, and G. mollis alone remain

in the genus Gi/mnophmra. For the present^ we are unable to say anything

about it definitely.

10. Ophioglypha superba n. sp.

Plate I. Figs. 4-8. Plate VII. Fig. 4.

Diameter of disk, 25 mm. ; width of arm close to disk, 5.6 mm.; length

of arms, c. 100 mm. Three or four short mouth papilla) on each side, close

set, rounded; that on the apex of jaw mostly concealed by the innermost

papillae on the sides. Mouth angles rather long. Mouth shield very prom-

inent, thick. Inner end narrow^ with an angle ; outer end broad, rounded,

bending towards the dorsal side ; a little longer than broad. Side mouth

shields short, rather broad, meeting within.

Ventral plates in close contact in their whole breadth on the first c. 10

joints, separated only from the c. 15th joint; their form is almost regular

hexagonal, with inner and outer side longest. Farther out on the arm

they have an angle within and outer edge curved. They are broader

than long. The inner ones are somewhat hollowed, almost saddle-shaped,

the outer ones flat. Side arm-plates short, rounded, meeting below from

about the 15th joint, separated above almost to the end of ^e arm.

Dorsal plates almost of the same shape as the ventral, on the inner part ot

the arm, farther out more elongated ; they are broadly in contact. The

first 4-5 thick and swollen ; in the rather deep incisure of the disk there

are seen one or two rudimentary dorsal plates. The arms are very thick

and high.

The disk is covered with large, thick, swollen polygonal plates, among

which the primary plates are not conspicuous. The radial shields rather

large, with a notch on their outer end; they are in contact in most of their

length, only their inner part being separated by an elongated plate. No

great marginal plate in the interbrachial spaces. Under side of the disk

bending towards the dorsal side, the edge of the disk being very high and

abrupt (Pig. 6), covered by several thick plates and by the large genital

plates, which, especially at the upper side of the arm, form a pair of con-

spicuous plates outside the radial shields, bearing the well developed arm-
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(regenerated ?), Figure 7.

^ r

comb. The papilloa along the genital slits, which begin at the inner end
of the mouth shield, are short, close set, square, almost as large as the papillae

of the arm-comb; c. 8 papilljB to be seen from above (Figure 5 shows a
little too many). Often some of the papillaB are smaller than the others

There is a secondary arm-comb (Plate VII.
Fig. 4), consisting of a row of papilla3 along the upper part of the outer
edge of first side arm-plate, (that is to say the first which reaches the dorsal

side of the arm,) and on a little supplementary plate, which lies at the upper
end of this side plate.

Four quite rudimentary, equally spaced arm-spines. Tentacle pores

large, distinct to the end of the arm, first pair opening into the mouth space.

Numerous tentacle scales : the first pore with five to six on the outer (abra-

dial), four to five on the inner (adradial) side; second to third pore with
four to five on outer, four on inner side ; fourth pore with four to five on outer,

three on inner side; fifth to eighth with four to five on outer, two on inner

side; ninth to about the fifteenth with three to four on outer, one on inner

side. From this point there are no papilla) on inner side, two or three on
outer side, and these continue to the end of the arm. The outermost of the

papilte on the inner side is larger than the others; of those on the outer

side the same is the case with the first pore; on the second pore the inner-

most papilla is the largest, and from the third pore they are almost all equally

large. The direction of the pores gradually alters farther out on the arm :

on the inner part they are at an angle of c. 45" with the longitudinal axis

of the arm, farther out they are at right angles with it.

Color in alcohol : grayish white.

Stations
: 3431, 995 f., 5 large specimens ; 3419, 772 f ., 1 large specimen.

9

11. Ophioglypha abcisa n. sp.

Plate II. Figs. 1-3. Plate V. Fig. 3.

Diameter of disk, 7 mm. ; width of arm close to disk^ 1.4 mm. ; length of

arms unknown, as they are broken in all the specimens at hand. Five

short, square, close set mouth papillfB on each side of the mouth angle, one

pointed on the apex of jaw. Mouth shield large, with an acute angle

.within, outer edge rounded, lateral sides restricted; the outer part is much
broader than the inner part; a Httle longer than broad. Side mouth shields

very long and zaarrow, meeting within.
y

4
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The first three ventral plates in contact, those beyond widely separated

;

all with outer edge rounded. First ventral plate triangular, almost as large

as the next one; second and third with inner end truncated, the rest with

an angle within; lateral sides re-enteringly curved. The whole under side

of the arm rounded. Side arm-plates long and almost straight, meeting

below from the third, above from the second (free) joint. Dorsal plates

triangular, with all three sides a little curved. Between the papillae of the

arm-comb are seen one or two very small dorsal plates, and one larger with

inner end truncated.

The disk is covei^ed with rather large, irregular, overlapping scales,

among which the primary plates are not very distinct. Radial shields not

much larger than the other scales, meeting broadly without, the one over-

lapping the other; inner ends separated by one or two scales. In the

interbrachial spaces there are two great scales, which connect the radial

shields of each two adjoining arms ; at the margin of the disk there are

more small scales. The margin of the disk very high and abrupt, no

sharp edge between ventral and dorsal side. The ventral side of the disk

covered almost by the mouth shield alone. Genital scale large, growing

gradually broader outwards, where it passes to the dorsal side of the arm
;

here it makes a conspicuous plate outside the radial shield, bearing the arm-

comb. Papilla) along the genital slits short, square, and close set; at the

sides of the arm they gradually become long and pointed, and make then a

veryAvell developed arm-comb; 8-10 papilla) visible from above. There

is a secondary arm-comb, consisting of shorter pointed papilla), inserted on

a little supplementary plate at the upper end of first side arm-plate, which

reaches the dorsal side of the arm (Plate V. Fig. 3).

Three, on the first (free) joints four, equal, evenly spaced, rudimentary

arm-spines. Tentacle pores large, distinct in the whole length of the arm,

as far as can be judged from specimens with broken arms. First pore not

opening into the mouth space. Tentacle scales : first pore with two or three

on each side ; second and third, with three on each side ; fourth, with two or

three on outer, two on inner side ; fifth, with one on each side ; the following

with only one scale, on the outer side.

Color in alcohol : gray.

Seven almost equally large specimens, from Station 3370, 134 f

The other specimens differ very little from the one described. Only

the number of tentacle scales is somewhat variable, there being often 4-5

papilla) on the inner side of the second to fourth pore.

i
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12* OpMoglypha obtecta n. sp.

4

la

\̂

Plate II. Figs. 7-9.

Diameter of disk, 6 mm. ^ width of arm close to disk, 1.8 mm. ; length of

armS; c. 25 mm. (the ends broken off). Four shorty close set mouth papillae

to each side of mouth angle, the outermost very broad, the innermost

pointed, as is that on the apex of jaw. Mouth shield hourglass-shaped, with

an obtuse angle within, outer edge rounded ; longer than broad. Side

mouth shields long, narrow, equally broad, meeting within.

Ventral plates separated from the fifth, the four inner ones more or less

broadly in contact. First ventral plate with outer edge strongly rounded

and with a truncated peak within ; not much smaller than the next ones.

They have all the outer edge rounded ; second to fourth (fifth), with inner

end truncated : from the fifth they have an angle within. Inner and outer

laterals re-enteringly curved, the latter on account of the tentacle pores.

The three or four first plates are somewhat hollowed along the median line.

Side arm-plates with outer end a little prominent, meeting below from the

4th joint, above only from about the 14th. Dorsal plates rectangular, the

innermost as broad as long, becoming gradually narrower farther out;

from the 13th-14th joint they are triangular, with a very acute angle

within, and from here they are separated by the side arm-plates. The

sides of these rectangular plates are a little concave.

Disk scaling rather pecuhar; the primary plates are round and thick, and

between them there are small, very indistinct scales. Radial shields con-

spicuous, almost egg-shaped, meeting in their middle part, separated within

by the disk scales, without by the two first rudimentary dorsal arm-plates.

No great marginal plate in the interbrachial spaces. Ventral side of the

disk almost wholly covered by the mouth shields, only a few small scales

besides that ; the margin of the disk is very high and rather abrupt, with-

out any sharp edge between ventral and dorsal sides, covered by small

scales. Genital scales rather large, especially their outer end, which

passes to the dorsal side of the arm. The papilla) along the genital slits

are few and very small, rounded ; as they pass to the dorsal side of the arm

they become longer and pointed, making a well developed arm-comb, of

which 6-7 papillae are seen from above. The edge of the genital plate

is here delicately furrowed. No secondary arm-comb.

%



120 THE OPHIURIDiE,

Three equal, evenly spaced, rudimentary arm-spines. Tentacle pores

large, distinct to the 16th-20th joint, presumably continuing to the end of

the arm. First pore not opening into the mouth space. Tentacle scales : first

to fourth pore with two on each side; fifth and sixth with two on outer,

one on inner side ; from the sixth or seventh there are none on the inner

side, two on the outer side, and from the ninth or tenth there is only

one on the outer side.

Color in alcohol : gray.

Only three specimens: that described from Station 3400, 1322 f. ; further

one from Station 3375, 1201 f. ; and one from Station 3413, 1360 f.

The last two specimens are larger: diameter of disk, 10 mm. Side

arm-plates meeting below only from the sixth joint, On one specimen the

scaling on the margin of the disk is rather incomplete, naked spaces being

seen between the scales. The other has 5-6 mouth papillae; first tentacle

pore has generally three scales on each side, the other pores as above

described, only that the scale on the inner side may continue farther out.

Upon the whole the three specimens differ very little from one another.

13. Ophioglypha tumulosa n. sp.

Plato T. Figs. 9-13.

Diameter of disk, 31 mm. width of arm close to disk, 6 mm. ; length of

arms c. 5 times the diameter of the disk. Eight short, close set mouth

papillae on each side, the two outermost rather broad, the two innermos

conical; one pointed at the apex of jaw. Mouth shield almost square, an

obtuse angle within, outer and lateral sides straight, the corners rounded.

Side mouth shields long, narrow, meeting within.

First ventral plate almost oval, though with an angle on each side. The

form of the following plates rather complicated. The second to third are

polygonal, wider without than within. The second has the outer edge

straight or a little concave ; on the third it is convex. Prom here the

ventral plates gradually take the form seen in Figure 12. Farther out

they become triangular, with an angle within, outer edge rounded, partly

with a little peak in the median line, lateral sides faintly sigmoidly curved.

The first two are broadly in contact; from the third, the part in contact

becomes narrower, and from the 7th to 10th joint they are separated. The
side arm-plates are almost straight, outer edge somewhat prominent, on large
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specimens^ not on the small ones- they are widely separated above almost

to the end of the arm. The dorsal plates are short and very broad, roof-

sliaped, outer edge somewhat concave; they are in contact in almost their

whole breadth; farther out they become narrower, more elongated. In the

rather deep incisure of the disk are seen 3-4 dorsal plates, not very rudi-

mentary. The arms are very high on the dorsal side, flat on the ventral

side, almost triangular in cross section.

Disk covered with rather small, but thick and swollen scales- on the

central part only some few of the scales are swollen, towards the marcnn

they are all so. Primary 2:)lates inconspicuous. Eadial shields rather small

but also thick and swollen, therefore very conspicuous; they are almost e""^-

shaped, widely separated by several irregularly arranged thick scales. No
large marginal plate in the interbrachial spaces. Ventral side of the disk

covered with similar thick scales, though not quite so large as those on the

dorsal side. Edge of the disk rounded. Genital plates small, distinct only at

the outer part of the disk; they do not extend far upwards to the dorsal side

of the arm, only to the outer corner of the radial shields; the arm-comb there-

fore is very inconspit^uous, far from reaching the median line at the arm-

basis; only 4-5 papillae to be seen from the dorsal side. PapilljB along the

genital slits well developed, close set; at the inner end of the slits they are

irregularly pointed, farther out they become more square, as are the papilla)

of the arm-comb. Usually they are somewhat thickened at their basis.

There is no secondary arm-comb, though sometimes there are one or two
small papillro between the end of the side arm-plate and the dorsal plate.

Three small arm-spines, the two lower ones rather close together, the

upper one apart, not distinctly longer than the other. The outer edrre of
to

the side arm-plate is somewhat curved outwards between the two upper
spines; Figure 13 does not give that well. Tentacle pores of the inner part

of the arm large and conspicuous, farther out they rapidly diminish in size •

from c. 10th joint they are quite rudimentary (or wanting), but one tentacle

scale continues almost to the end of the arm. First pair of pores apparently

opening into the mouth space, but in fact it is separated from it by the out-

ermost mouth papilte ; c. 8 tentacle scales on each side. The second pair

has 5-6 on inner, 6-7 on outer side, and then the number of scales gradu-
ally diminishes; from about the tenth joint there is only one scale on the
outer side, none on the inner side.

r

At the outer end of each pore there lies a little but distinct plate, which
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connects the ventral plate with the side arm-plates of the same joint, outside

the pore (Fig. 12). Also at the first pore this plate is found, but here it

lies proximally to the ventral plate and usually bears the two outermost

tentacle scales at the inner side of this pore (not sufficiently clear in Fig-

ure 9). This plate is distinct only to about the 10th joint, diminishing in

size at the same rate as the pores. Perhaps it is to be looked at as a modi-

fied tentacle scale. This plate is found also in Ophioglypha jjlana.

Color in alcohol : pale gray.

Younger specimens— (Figs. 9, 10), diameter of disk, 12 mm.; width of

arms close to disk, 2.5 mm.— differ from the full grown specimens in not

having the scales thick and swollen, but rather flat and small, irregular

polygonal or rounded, overlapping. The primary plates are distinct, also a

marginal plate; the radial shields are somewhat more elongated, though

mainly of the same shape as in other specimens. Mouth papillae almost

equally large, only the innermost one on each side pointed. The innermost

ventral plates not quite so broadly in contact, nor always so many of them

in contact. Besides these no differences of importance are found.

The numerous specimens vary rather widely, especially in the cover-

ing of the disk. There are large specimens with the disk scales perfectly

smooth, and there are small specimens with thick swollen scales. The

radial shields sometimes only just meet at their outer end. The ventral

plates sometimes are separated from the fourth joint in large specimens.
r

The arm-spines are often a little longer on the joints in the disk than on

those farther out. One specimen (Station 3432) has the arm-spines more

developed than usual.

Stations 3360, 1672 f
.

; 3362, 1175 1; 3366, 1067 f
.

; 3375, 1201 f
.

;

3376, 1132 f. ; 3381, 1772 f. ; 3392, 1270 f. ; 3398, 1573 f. ; 3399, 1740 f.

;

3400, 1322 f.; 3413, 1360 f.; 3414, 2232 f.; 3432, 1421 f.

The description of this species somewhat recalls that of 0. grandis

Verrill (119) ; but as that species has not been figured it is impossible to say

anything more definite about their possible relations.

^

6

Jl»

14. Ophioglypha plana n. sp.

Plato III. Fiprs. 1-4.

Diameter of disk, 12 mm.; width of arm close to disk 2 mm.; length of

arms, c. 60 mm. Five to six short mouth papilla; to each side, the outer-

<¥
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most square, the innermost pointed ; one a little larger on the apex of jaw.

Moutli shield with an angle within^ outer edge almost straight, outer corners

rounded ; the lateral sides are a little restricted by the genital slits ; equfilly

broad and long. Side mouth shields long and narrow, meeting within.

First ventral plate polygonal^ as large as the foUoAving. Second to fourth

(third) with inner end truncated, those farther out with an angle within;
r

from the fifth (fourth) they are widely separated. Outer edge of the first

three ventral plates much rounded, then it gradually becomes almost

straight. Outer laterals straight (along the tentacle pores), inner laterals

re-enteringly curved. Side arm-plates long and almost straight, meeting

broadly below from the fourth joint, above from the fifth to sixth joint.

Dorsal plates with outer edge much rounded, inner end truncated on the

first 5-6 joints 5 from here they have an acute angle within, and are sepa-

rated by the side arm-plates ; the lateral sides are straight.

The disk is covered with coarser or finer overlapping scales, among

which the ]3rimary plates are rather conspicuous, especially because they

are of a darker color than the other scales; the network of the chalk sub-

stance is coarser than in the other scales. Radial shields not very large,

separated within by one or more scales, meeting more or less broadly with-

out, the one overlapping the other. Sometimes they are wholly separated

(Fig. 2). Outer edge of the radial shields rather straight, there being

almost no incisure at all in the disk at the base of the arm. In the inter-

brachial spaces there is usually an inconspicuous marginal plate. Ventral

side of the disk covered with similar overlapping scales, among which none

are conspicuous. Genital plate narrow, becoming a little broader as it

passes to the dorsal side of the arm, where it bears the arm-comb, whose

two parts almost or wholly meet in the median line over the arm-basis. The
r

papilla) are rather short, more or less pointed, 6-9 to be seen from above.

There is no secondary arm-comb. Papillae along the genital slits small, close

set, rounded. The dorsal side of the disk flat, the margin not rounding

towards the ventral side^ whereas the ventral side bends towards the dorsal

side. There is, however, no sharp edge.

Three rather well developed arm-spines, the upper one the longest, the

lowest one the shortest; especially on the first free arm-joints the upper-

most spine is long, almost as long as the next joint ; they are not quite

equally spaced, the uppermost being a little apart from the other two. The

tentacle pores are distinct in the greater part of the arm; the first pore
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does not open into the mouth space. Tentacle scales; first pair of pores

with 6-;7 on inner, 8-9 on outer side; second with 5-6 on inner, 6-7 on

outer side; and thus the number gradually diminishes 5 from the eighth pore

none on the inner side^ from about the twelfth only one on the outer side.

At the distal end of the tentacle pore there is a small but distinct supple-

mentary plate, which connects the outer corner of the ventral plate with

the oviter edge of the side arm-plate, as in 0. tumulosa. At the first pore

this plate is also to be seen, but here it lies proximally to the first ventral

plate.

Color in alcohol : gray.

The numerous specimens differ very little from the one described. The

number of tentacle scales is somewhat variable. One specimen had, at the

first pore 3-4 on inner, 5-6 on outer side ; at the second, only 2 on inner,

4 on outer side ; from the seventh there was only one on the outer side.

The mouth shield is sometimes almost without restriction on the lateral

sides, and it then is almost the same as that in 0. tumulosa. As a whole,

these two species are very nearly i-elated, but there is no great difficulty in

distinguishing them : the incisure in the disk (including 2-3 rudimentary

dorsal plates in 0. tumulosa^ almost wanting in 0, planar specimens of the

same size being compared), the arm-comb (almost invisible from above in

0. tumulosa, well developed, often continuous over the base of the arm in

O. plana) y the dorsal plates (in mutual contact until about the 20th joint

in 0. tumulosa^ only to the 7th-9th joint in 0. pland)^ giving sufficient char-

acters. Of the specimens of 0, plana none exceed the size of 15 mm. in

diameter of disk, whereas 0. tumulosa grows much larger.

In very small specimens (diameter of disk 4-5 mm.) the ventral and

dorsal plates are separated from the second or third. A few small speci-

mens had the inner angle of the mouth shield more acute than common.

The upper arm-spine not always distinctly longer than the others in these
r

small specimens.

Stations 3357, 782 f
.

; 3360, 1672 f
.

; 3361, 1471 f. j 3374, 1823 i.;

3376, 1132 f. ; 3381, 1772 f. ; 3392, 1270 f. ; 3398, 1573 f. ; 3399, 1740 f.
;

3400, 1322 f. ; 3413, 1360 f. ; 3414, 2232 f.

y
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15. Ophioglypha scutellata n. sp,

Plate II. Figs. 4-6.

r

Diameter of disk, 9 mm.; width of arm close to disk, 1.5 mm. : length of

arms unknown. Three to four mouth papillae on each side ; the two (three)

outer ones are short, square, and close set, the innermost one and that on

the apex of jaw pointed. Mouth shield almost hourglass-shaped^ with an

angle within and outer edge curved, the lateral sides deeply constricted;

longer than broad. Side mouth shields long and narrow, a little narrower

without than within, where they meet.

Ventral plates broader than long, all widely separated. First ventral

plate rhomboidal, smaller than those beyond ; second with inner edge curved,

outer edge a little concave ; the rest have a short peak within and a median

cut in the outer edge ; they become gradually shorter, almost rectangular,

the short sides of the rectangle made by the outer laterals, the inner laterals
A

standing almost at a right angle to the longitudinal axis of the arm, re-enter-

ingly curved. The first two ventral plates are separated by a small rec-

tangular plate, which also separates the side arm-plates of the first joint

(this plate is not developed on all the arms, but there is then a rectangular

naked space on the same place). Between the second and third ventral

plate there is a triangular or rectangular naked space, which separates the

side arm-plates of the second joint. Also at the inner end of the fourth

ventral plate there may be a httle naked space. Under side of the arm

(inner part) somewhat hollowed. Side arm-plates meeting below from the

third arm-joint, above from the fourth or fifth; their outer edge rather
r

prominent. Dorsal plates all with outer edge rounded and lateral sides a

little re-enteringly curved. The first is rudimentary, enclosed in the very

small incisure of the disk; second to fourth have inner end truncated, from
r

the fourth they are triangular with an acute angle within. Third and

fourth are much longer than broad, and by a transverse line divided in two

pieces, of which the inner is rectangular, the outer of the same shape as the

second dorsal plate.

Disk covered with rather delicate overlapping scales, among which the

primary plates are not very conspicuous. Radial shields not very lar<'*e,

meeting broadly without, separated within by some few scales. Inter-

brachial space with a rather large, semilunar marginal plate (not distinct

I
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in the figure). Under side of the disk covered with small scales only. The

edge of the disk sharp, both sides rounding equally towards it. Genital

scales narrow; in two pieces. Papilte along the genital slits very small,

close set, rounded 5 they become somewhat larger as they pass to the dorsal

side of the arm to form the arm-comb ; only about five papilloa to be seen

from above; they are not pointed. There is no secondary arm-comb.

Four to five short, close set arm-spines, growing gradually longer from

above downwards ; they are nearer to the ventral than to the dorsal side.

First tentacle pore opening into the mouth space ; the next pores rapidly

diminishing in size, distinct to the 8th-9th joint. Tentacle scales : first pore

has 4-5 on each side ; second, three on inner, two on outer side; third, two

on inner, one on outer side; fourth, one or none on inner, one on outer

side ; and from the fifth there is only one on the outer side.

Color in alcohol : gray.

One specimen from Station 3425, 680 f.

)

J
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16. OpMoglypha nana n. sp.

Plate II. Figs. 10-12.

Diameter of disk, 6 mm. ; width of arms close to disk, 1 mm. ; length of

arms unknown. Five short, square, close set mouth papilla; on each side,

and one diamond-shaped at the apex of jaw; the two outer ones broader

than the others. (It may be incorrect to name the outermost one a mouth

papilla ; it reaches from the first ventral plate to the inner end of the first

tentacle pore. In other species of OpUoglyplia that piece is evidently not

a mouth papilla like the rest of them, but here it seems to be so.) Mouth

shield pentagonal, an angle within, outer edge with a little peak in the

median line ; the corners rounded ; equally broad and long. Side mouth

shields rather short, narrow, of nearly equal width, meeting within.

First ventral plate with inner edge rounded and an obtuse angle without.

Those beyond are triangular, with a little median peak on the outer edge,

the lateral sides are a little re-enteringly curved ; on the second to fourth

that is not distinct on account of the tentacle pores. They are equally long

and broad. Side arm-plates a little rounded, meeting broadly below from

the first, above from the second or third joint. Dorsal plates triangular, all

sides a little curved. The first three are of different shape ; the innermost

is quite rudimentary, separating the two parts of the arm-comb; its outer

^
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1

edge is concave ; the two next have inner end truncated; outer edge curved

;

they are not separated by the side arm-plates. There is almost no incisure

in the disk at the base of the arms.

Disk covered with rather coarse, overlapping scales, among which the

primary plates are not conspicuous. The central plate is five-sided, with a

little scale at each corner. Radial shields rather short, not very conspicu-

ous, meeting broadly without, separated within by one or two scales; they

do not meet in the median line, but the right radial shield overlaps the left.

In the interbrachial space there is a rather large marginal plate, which

connects the radial shields of each two adjoining arms. Under side of the

disk covered with a few rather large scales. The edge of the disk is sharp.

Genital scale rather broad ; the papillae along the genital slits very small

and indistinct, rounded; they become somew^hat larger as they pass to the

dorsal side of the arm to form the arm-comb ; only three or four papillae to be

seen from above ; there is no secondary arm-comb. The genital slits begin

at the first ventral plate, the papilte only at the end of the mouth shield

;

along the inner part of the slit there is a long, narrow scale, adjoining the

side edge of the mouth shield.

Three short arm-spines, the upper one a little apart from the other two.

First tentacle pore not opening into the mouth space ; on the second to

fourth joint they rapidly diminish in size ; beyond the fourth there are no

pores at all. Tentacle scales : first pore has 4 on outer, 3-4 on inner side

;

second, 1-3 on outer, 2-3 on inner side; third, 1-2 on both sides; fourth,

1-2 on outer, none or a very small one on the inner side. On the next

joints a little rudimentary tentacle scale sometimes may be found.

Color in alcohol : gray.

One specimen from Station 3364, 902 f.

I

^

17. Ophioglypha divisa n. sp.

Plate IV. Figs. 10-13. Plate V. Figs. 1, 3
^

Diameter of disk, 11 mm. ; width of arm close to disk, 2 mm.; length of

arms unknown, but presumably about 3-4 times the diameter of the disk.

Mouth papillae 5-6 on each side, short, square, making a close line ; the

outermost ones a little broader than the others; one diamond-shaped at

the apex of jaw, scarcely longer than those at the sides. Mouth shield

very curious; divided by a median line, which bifurcates at the outer

> ^
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end; it thus consists of one small median and two large lateral pieces.

(Plate IV. Fig. 10.) Other specimens have the mouth shield divided into

two pieces only by a median line. (Plate V. Fig. 1.) Side mouth shields

rather short and broad^ meeting within. The whole mouth angle is some-

what hollowed.

First ventral plate with inner edge rounded, outer edge forming a very

obtuse angle. The other ventral plates triangular, with the sides a little

curved ; the second to fourth have their lateral sides inconsiderably re-

stricted by the tentacle pores. They are equally long and broad, all widely

separated. The side arm-plates have the outer edge a Httle prominent

;

they meet above from the fourth or fifth joint. The dorsal plates are

divided in two pieces by a longitudinal line, which is rather irregular;

sometimes it is almost straight, median ; sometimes it is wholly wanting

on a few joints, the dorsal plates there being thus undivided. They are

triangular, the first three or four, which are in mutual contact, with inner

end truncated ; outer edge rounded ; they are equally long and broad.

The disk is covered with rather coarse, not overlapping scales, among

which the primary plates are distinct; round the scales there are some

indistinct ridges. The radial shields not very large, somewhat irregular,
r

separated by a single row of scales, sometimes just meeting without.

Incisures of the disk at the base of the arms very inconsiderable, enclosing

one rudimentary dorsal plate; interbrachial spaces with a distinct marginal

plate. The ventral side of the disk almost wholly covered by a large plate

outside the mouth shield, sometimes divided by a median line (Plate V. Fig. 1),

and by the large genital plates; only a few small scales are seen along the

margin. The edge of the disk not sharp, both sides being rounded towards

the margin. Papillae along the genital slits close set, square, rather indis-

tinct; arm-comb little developed, only four papillse to be seen from above
;

they are small and rounded. The genital scales sometimes do not reach the

dorsal side of the arm, the papilla) then are inserted on the outer edge of

the radial shields. No secondary arm-comb.

Four short arm-spines, three close together below, of which the middle

one is the longest, and one being apart at the upper side of the arm. Only

four tentacle pores, very small, except the first, which does not open into

the mouth space. Tentacle scales ; first pore three on outer, two on inner

side; second and third, two on outer, one on inner side; fourth, two on

outer, none on inner side.

^
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Color in alcohol : gray.

Five specimens from Stations 3411, 1189 f. ; 3413, 360 f.

- 1-

This species stands very near to Ojjliioglfjplia inornata Lym., the only dif-

ference of any importance, as far as we are able to see, being that the

dorsal plates are here not divided by a longitudinal median line. In every

other respect the two species seem to be quite alike. Lyman does not

mention that the mouth shield in 0. inornata is divided by a longitudinal

median line, but the figure shows that line very clearly. 0. inornata was

taken in the Atlantic in 1° iT Lat. N., 24° 26' Long. W. (1850 f.).
r

On Station 3400 was taken a young Ophiuran (diameter of disk 4 mm.),

which we must regard as the young of 0, divisa, though it differs somewhat

from the above described larger specimens. Four of the mouth shields are

undivided, but the fifth is divided as on Plate IV. Fig. 10;* but especially

the covering of the dorsal side of the disk is different, the six primary

plates being very large, polygonal, taking up by far the most space. At the

marn-in of the disk are seen the short, broad, polygonal, not separated radial

shields and two smaller plates in each interbrachial space. No genital

papillae or arm-comb yet developed. The dorsal plates as yet only partly

divided by a median line^ but on some few of them this line is distinct.

There are only one or two arm-spines below and one at the upper side of the
,

arm. Mouth papillae and tentacle scales as on the larger specimens; nor do

the ventral plates show any noteworthy difference. (Plate V. Fig. 2.)

The eif^-ht species here described included, there are now know^n no less

then eighty-seven species of the genus OpJdoglypha, Evidently the genus

needs to be subdivided; but it seems impossible to do so without having

specimens, or at least good figures, of all the species. Meantime very

much is still wanting in this respect, several of the species having never

been figured. Some species, however, show more or less important charac-

ters in common, and such will possibly form definite groups or subgenera.

Lyman established three groups with the types 0. ciliaia Eetz., 0. hillata

Wyv. Thoms., and 0. 7iodosa Ltk., but for many species he did not find any

common character of importance. Ludwig (72) proposes to make a sepa-

rate genus of those species which have no arm-comb, Ophioglyphina. We do

not believe this character to be of so great value, as these species are

* Sometimes also an undivided moutli sliield may bo found in larger specimens.
,



A

f

130 THE OPIIIURIDiE.

evidently not all closely related. Thus, 0. aurantiaca Verr. and 0. inermis

Lym. are not very, nearly related to 0. deshayesi Lyrn. and O. abyssorum
'

^
'rf

Lym. y again 0. maculala Ludw. belongs to the group of 0. ciliata and has no

close relation to any of those named above. 0, fraterna Lym. and 0, sau~

riira Verr. have no arm-comb either ; but as these species are not figured,

it is almost impossible to say anything with certainty about their relations.

A character, which may be of importance, is to be derived from the

tentacle pores : whether they continue far out on the arms, or are only

found on the first four-five joints, as in our 0. nana and 0, divisa^ and without

doubt in several of the species figured by Lyman". The most important char-

acter however seems to be the form of the ventral plates. Li Lyman's first

group (type O. ciliata Retz.) the ventral plates are short, all widely separated,

much wider than long beyond the second plate ; in his second and third group

the ventral plates of the inner part of the arm are as broad as long, almost

hexagonal, in contact in their whole breadth. Tliese two groups are dis-

tinguished from each other by the length of the arms : in the second

group (type 0. nodosa Ltk.) only twice the diameter of the disk; in the third
r

(type 0. bullata Wyv, Thorns.) much longer, about 4-5 times the diameter

of the disk. To the latter group belongs our 0. supcrha. Some of the

species, however, which Lyman refers to this group, do not appear really

to belong to it, e.g. 0. ornata Lym. and 0. radiata Lym. These would per-

haps better form another group with 0. radiata Lym. as type, characterized

by the axe-shaped ventral plates. To this group would belong our O, ahcisa

and perhaps 0. ohtecia. Another group apparently would be formed of the

species with ventral plates, as in our 0. tiimidosa and 0. plana. Finally, the

specimens wath all the ventral plates widely separated, which do not belong

to the first group, would perhaps form one or two special groups. Evidently

a natural subdivision of the genus OpfdoglypJia would not be very difficult to

work out, but it will be necessary to have ample material for comparison..

Ophiocjljjpha Forhesi Duncan is said by Koehler (128) to form an inter-

mediate type between the genera Opldoglypha and OpfMoniiismm, That

surely is not correct. The most important character which distinguishes

Ophiomusium from Oj)hiogl//pha is found in the first pair of tentacle pores

(in reality the second pair). In OpJuogl//pha these pores are very large and

conspicuous, in Op)Momiismm they are not at all seen from without, but lie

totally in the mouth space. (This character however was not mentioned by

Lymak.) Only Ophiomiismmjlahellum Lym. ^nd . pulchcUum Wyv . Thorns.

i
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make an exception ; but they ought not to be refem^ed to the genus Opliio'mii-

siimiy they would better make a separate genus. The other characters of

OpMomusiwn^ closely soldered disk-plates, few tentacle porcs^ etc., may also

be found in Ophioglypha species. Opliioghjplia Forleu evidently is a typical

Opliioglyplia species.

18. Ophiocten pacificum n. sp.

Plate III. rigs. 5-7.

Diameter of disk, 12 mm. ; width of arm close to disk, 2.5 mm. ; length

of arms, 5 to 6 times the diameter of the disk. Four short, close set mouth

papillae on each side of mouth angle ; the two outer ones are broad, espe-

cially the outermost; the two inner ones and that on the apex more acute,

though not spiniform. Mouth shield somewhat broader than long, with

outer edge a little curved, outer corners rounded, lateral sides straight ; an

obtuse an^>*le within. Side mouth shields a little broader within than with-
O

out, not always meeting within.

Ventral plates all widely separated ; the first one four-sided, larger than

the following, with outer edge slightly curved, lateral sides almost straight,

inner end truncated. The other ventral plates have their outer edge

strongly curved and an angle within; this angle or peak becomes afterward

less prominent farther out on the arm, and the ventral plates thus have

their inner side almost straight, w^ith only a little peak in the median line.*

The side arm-plates meet broadly below in the Avhole length of the arm

;

the sides are slightly curved. The dorsal plates are four-sided, roof-shaped,

broader than long; the outer edge is broader than the inner, both are

sli<''htly curved, the outer convex, the inner concave, the lateral sides

straight. They cover almost the whole dorsal side of the arm, the side

arm-plates thus being very broadly separated above. At the base of the

arm the sides are partly naked, and both the dorsal and the side plates are

somewhat smaller than farther out.

Disk covered wdth small, irregular, somewhat swollen scales, among

which the primary plates are rather inconspicuous. Kadial shields small,

triangular, separated by numerous small scales. Ventral side of the disk

covered with numerous small, overlapping, not swollen scales; edge of the

disk sharp, as common in O^hioden, Genital scale not distinct. Some

* ri"-urc 5 gives tlic vcutral plates a little too short, and their outer edge should be a little more curved.

#
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%

very delicate spines along the outer part of the genital slits (not seen in

the figure). Arm-comb consisting of only a few spines on each side, along

the outer edge of the radial shields, not continuous over the arm-basis.

There are also some few (4-6) papilla) along outer edge of first dorsal

plate.

Three arm-spineS; close together, sharp, slender, tapering; the upper one

on the first 5-6 free joints somewhat longer than one joint, sometimes as

long as two joints, farther out scarcely as long as one joint 3
the two other

spines shorter, the lowest one the shortest. First tentacle pore, as common

in this genus, not opening into the mouth space. For the other pores it is to

be remarked that they do not touch the ventral plates, but He wholly in

the side plates, near the side of the arm. (This is also the case in O. scri-

ceum Forb., though not so evident as here.) Tentacle scales; first pore

with one on outer side, two, seldom three, on inner side ; the rest all with

one conspicuous scale on the outer side, next the lowest arm-spine. On the

second to fifth or sixth there is also seen a little scale at the distal end of

the pore.

Color in alcohol : gray.

Stations 3363, 978 f. ; 3365, 1010 f. 3 3371, 770 f. 3375, 1201 f.

;

3376, 1132 f.; 3380, 899 £ ; 3392, 1270 1; 3393, 1020 f. ; 3398, 1573 f.

;

3400, 1322 f.

Most of the specimens rather badly preserved. There are sometimes

five mouth papilte on each side, and they may be a httle more pointed than

in the figure, though never spiniform. Besides that there are no variations

worth mentioninfjr.

^

19. Ophiomusium glabrum n. sp

Plate IV. Figs. 7-9.

Diameter of disk, 32 mm. ; width of arms close to disk, 6 mm. ; length

of arms, 5-6 times the diameter of disk. Seven to eight close set square

mouth papilla3 on each side, and one diamond-shaped at apex of jaw ; the

two-three outer ones a little longer than the rest. Mouth shield small, trian-

gular, mostly restricted at the outer corners, with an acute angle within and

outer edge straight ; a little longer than broad. Side, mouth shields long,

broader without than within, where they meet.

First ventral plate transversely elongated (in other specimens it is not so

-^
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broad, more hexagonal). The following plates are about equally broad and

long; all with an angle within and outer edge cin^ved. Second to fourth

have outer laterals re-enteringly curved on account of the tentacle pores

;

from the sixth they are triangular, with all the sides a little curved. They

continue almost to the end of the arm, sometimes only to about the 30th

joint
I
they are all widely separated by the side arm-plates ; in some of the

larger specimens, however, the second to fifth may be in contact, the inner

end of these plates being then truncated. First and second ventral plates are

very seldom in contact. Side arm-plates somewhat rounded, outer edge a

little prominent} they meet above from about the sixth (free) joint. The

dorsal plates are as long as broad, almost rliomboidal on the inner joints,

with an angle within and without; farther out they become more elon-

gated, with an acute angle within and an obtuse angle without. They

are distinct almost to the end of the arm. The second dorsal plate has its

inner angle truncated ; in some specimens that is the case with others of
_

the inner dorsal plates. The first is creScent-shaped, broader than long

;

inside this there are 3-4 short, broad, irregular, rudimentary dorsal plates.

Disk covered with small, usually angular scales, among which the pri-

mary plates are hardly distinguishable. Radial shields very large, widely

separated by several irregularly placed scales. One rather large, semi-

lunar marginal plate in the interbrachial space. Ventral side of the disk

covered with similar polygonal scales, among which are sometimes seen

some small spines or grains. Towards the margin there are some few larger
f

scales. Edge of the disk rather sharp, the dorsal side not rounding towards
+

the ventral side. Genital scale narrow, but usually distinct in the whole

length. Genital slits reaching only the third joint, with a double row of

close set, square papilla), one on the genital scale, the other along the side

arm-plates. Outside the genital slits the genital scale widens and bends a

little away from the arm ; for which reason the third and fourth arm-joint

appear somewhat wider than the other arm-joints. (Not always so distinct

as in Figure 7.)

Seven to eleven short, delicate arm-spines, equally spaced. Only the

lowest one is sometimes thicker and longer than the rest. Four pairs of

large tentacle pores; some specimens have five pairs; not seldom only one

of the pores of the last pair is developed. One rather large tentacle scale

on the outer side, and one or two on the inner side.

y^-

Color in alcohol : gray.

6
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Numerous specimens from Stations 3362^ 1175 f.; 3363, 978 1; 3366,

1067 f. ; 3374, 1823 f. ; 3376, 1132 f. ; 3381, 1772 f. ; 3382, 1793 f. ; 3392,

1270 f. ; 3399, 1740 f. ; 3400, 1322 f. ; 3414, 2232 f. ; 3431, 995 f

.

Younger specimens differ in having the radial shields separated by only

a single row of scales ; the primary plates are distinct. The genital slits

only reach to the second joint, and there are only 4-6 arm-spines.

The larger specimens do not vary to any great extent. The mouth shield

sometimes is divided by a transverse line, and also in general outline it is

rather variable. The arm-spines sometimes are shorter and thicker. Some-

times there are a few small spines along the margin of the disk. There is a

rather thick skin over the disk scales, which are not hidden by it, the skin

being translucent.

20. Ophiomusium Diomedese n. sp

Plate IV. Figs. 1-3.

Diameter of disk, 13 mm. ; width of arm close to disk, 2.5 mm.; length

of arms unknown. 7-8 mouth papillae to each side : the three outermost

ones are rather long, closely soldered together, somewhat rounded; the

four-five innermost ones are shorter, more pointed, and not close set ; one

pointed on apex of jaw. Mouth shield small, spearhead-shaped, with outer

edire straio-ht; a httle lono;er than broad. Side mouth shields with outer

end broad, inner end somewhat narrower ; meeting within.

First ventral plate very small, polygonal. All ventral plates with outer

edge straight ; the three-four first are in mutual contact, the second and

third having their inner end truncated ; second to fourth have the lateral

edges rather deeply constricted by the tentacle pores ; from the fifth they

are triangular, widely separated ; they continue to the end of the arm (as

far as can be judged, all the arms being broken). Side arm-plates with

outer edge rather prominent, thick, rounded ; meeting below from the fourth,

above from the second joint. Dorsal plates triangular, their outer edge

almost straight, only with a little peak in the median line ; the first dorsal

plate has inner end truncated. At the arm-basis there are some rudimen-

tary, irregular polygonal dorsal plates, and at the sides (outside the radial

shields) there are, corresponding to these dorsal plates, some plates, which

look like rudimentary side arm-plates, but are not so really. Arms flat

above and below.

\
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triangular

Disk covered with distinct, rather thick, smooth, polygonal scales, among

which the primary plates are not to be seen, except the pentagonal central

plate. Radial shields not quite so long as half the radius of the disk, twice

as long as broad. They are widely separated by a single row of scales. In

the interbrachial spaces there is a conspicuous marginal plate, separated from

the radial shields only by some very narrow scales. Under side of the disk

covered by similar polygonal plates. The edge of the disk not sharp, both

sides rounding towards each other. Genital scales distinct, but not very

wide
;

genital slit reaching to the margin of the disk ; its inner end, at the

outer end of the mouth shield, is somewhat widened ;
here is seen a little

opening. Papilla along the genital slits distinct, close set,

rounded. They do not extend to the dorsal side of the arm, there being no

arm-comb.

Five (four-six) short, equal arm-spines, the two or three lowest a little

closer together than the others. Only the first three joints with tentacle

pores, each pore with one large oval tentacle scale at the outer side.

Color in alcohol : gray.

1 specimen from Station 3404, 385 f.

From the same station there is another specimen (diameter of disk 5 mm.),

which differs from that described, the disk scales being somewhat granu-

lated, and the radial shields not being quite separated. There are four arm-

spines; the. ventral plates are separated from the third. Evidently it is a

younger stage of the same species.

21. Ophiomusium variabile n. sp

Plate IV. Figs. 4-6.

Diameter of disk, 14 mm.; width of arms close to disk, 2.5 mm.; length

of arms, c. 5 times the diameter of the disk. Seven close set square mouth

papilla? on each side, one longer, pointed at apex of jaw ; the three outer

ones are much broader and larger than the inner ones. Mouth shield a

little longer than broad, of a curious form; an acute angle within, then

widening, with the sides rounded ; the outer part very restricted
;
the whole

looks like a leaf with its stalk. Side mouth shields long, their inner end

very narrow, restricted by the mouth shield, just meeting within or sepa-

rated ; their outer end is very broad.

I.

i
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First ventral plate very small, triangular, somewhat elongated. The

three next with the lateral sides a little restricted by the tentacle pores.

The outer edge of the second (and sometimes of the third also) a little re-

enteringly curved ; the other ventral plates have the outer edge gently

curved. From the fifth they are triangular ; they continue far out on the

arm, but are not distinct quite to the end. They are all about equally long

and broad, widely separated by the side arm-plates, which also meet broadly

above from the second (free) joint. Outer edge of the side arm-plates not

prominent^ the sides straight. The dorsal plates have an acute angle within

and outer edge very strongly produced, rounded ; a little longer than broad.

They continue to the end of the arm. At the base of the arm there are

four rudimentary dorsal plates, the inner one triangular, with angle inwards

(between outer ends of the radial shields), the two next four-sided, much

broader than long, the fourth five-sided^ with an angle without. At the

base of the arms, on each side of the rudimentary dorsal plates there is a

more or less developed granular covering, sometimes only some few grains.

The arms are very thin and flexible in their outer part.

Disk covered with numerous rather delicate, small, smooth, angular (or

rounded) plates, among which the primary plates are usually not to be seen.

The radial shields are large and conspicuous, their outer ends more or less

broadly in contact, their inner ends separated by some few elongated scalcvS.

Their form is rather curious, the outer edge being bent strongly inwards and

very long ; the margin of the disk therefore bends inwards between the arms.

In the interbrachial spaces there is a rather large semilunar marginal

plate, separated from the radial shields by a little crescent-shaped plate on

each side. Under side of the disk also covered by small, polygonal plates,

somewhat larger than those on the dorsal side. The genital scales not dis-

tinct; the genital papilla) quite rudimentary; there are some a little more

distinct papilla? at the adradial side of the genital slit along the side arm-

plates. The genital slit reaches the margin of the disk. The edge of the

disk is rather sharp.

Two or three short arm-vSpines, close together at the under side of the

arm ; the inner five or six free joints mostly bear only two spines ; beyond

them there are three.

Three pairs of small round tentacle pores, each with one rounded tenta-

cle scale at the outer side. ...
Color in alcohol : dark gray. . ,

'^'

X



R

^-i

%

\

THE OPIIIURIDyE. 137

Six specimens from Station 3417; 493 f. One specimen from Station

3426; 14G f., differs from the other specimens, its disk covering being thicker

than common in this species.

The form of the mouth shields is very variable, the inner part being very

different in breadth ; sometimes it is not broader than the outer part, some-

times there is a little peak within, sometimes it is broadly rounded ; on the

same specimen scarcely two are alike. The radial shields not seldom are

wholly separated.

^.>

These two species very much resemble O.familiare Koehler.and O.elegans

Koehler, from the Indian Ocean (67); 0. DiomcdecB the former, 0, variahile
•

the latter. They are, however, sufficiently characterized, 0. DiomedecB by its

inner ventral plates being in mutual contact, 0. variahile by its curious radial

shields.

/

22. Ophiomusium Lymani Wyv. Thomson

Plate III. I^igs. 8 11.

, Wyv. Thomson: Depths of the Sea, p. 173, Figs. 33, 33.

Th. Lyman, Clialleiigcr, Yol. V., Opliiuroidca, p. 90.

« " (76), p. 245, Plate Y. Pigs. 55-57.

As there is not yet given either a full description or detailed figures of

this species, it is given here.

Diameter of disk; 30 mm. ;, width of arm close to disk, 5 mm.; length of

arms, 4-5 times the diameter of the disk. Six to seven short, square mouth
r

papilte on each side, making a close line^ and one diamond-shaped (often

irregular) at apex of jaw. The outer papilla is somewhat broader than the

rest. Mouth shield often irregular, divided in smaller pieces (Fig. 8) ; its

appropriate form, however, is that seen in Figure 9 : an acute angle within,

outer edge straight, lateral sides deeply restricted, the inner part of the

shield being much narrower than the outer; it is somewhat longer than

broad. Side mouth shields large, meeting within, the outer end much

broader than the inner end.

First ventral plate of a peculiar form : inner edge concave, the corners

produced along the sides of the mouth slit; lateral sides straight and outer

edge slightly concave, with a little peak in the median line. The two next

ventral plates small, pentagonal, with an angle within and outer edge as on

the first plate ; lateral sides with a restriction on the middle part for the
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tentacle pores. They are just in contact. No ventral plates beyond the

third. Side arm-plates from the third joint closely soldered together in

their whole length ; on the dorsal side they are broadly in contact from the

first joint. Their sides almost straight ) the outer edge makes a fine curve

(couA^ex inwards) across the under side of the arm ; on the sides of the arm

it is rather prominent. Dorsal plates very small, triangular, with outer edge

strongly rounded. They continue almost to the end of the arm. At the

arm basis, outside and between the outer ends of the radial shields, there

are some small, irregular plates, whereof the median row must be regarded

as rudimentai^ dorsal plates.

Disk covered with small but distinct, irregular, polygonal scales, among

which the primary plates are not distinct except the central plate. Radial

shields ^Qvy large, more than half the radius of the disk, separated by a

single row of scales, two of which are rather large ; between their inner

ends are some more irregularly placed scales. Each interbrachial space is

occupied by a double row of scales and by a large marginal plate, which

connects the radial shields of each two adjoining arms. Under side of the

disk covered by several small and large, irregular polygonal flat scales,

among which one outside the mouth shield is most conspicuous; usually

it joins the outer edge of the mouth shield. Genital scale rather large, end-

ing at the third arm joint. Genital slits very narrow, reaching only to the

second, in some specimens to the third joint; the inner end is curved. No

genital papilla). Under side of disk and arms quite flat ; the dorsal side is

rounded towards the ventral side ; the edge of the disk, which is not sharp,

is thus at the level of the ventral side.

Six to eight small, rudimentary arm-spines; the second from below is

a little larger and almost covers the first. On the outer part of the arm the

spines have the form of booklets. Only two pairs of tentacle pores, the first

with one or two oval tentacle scales at the outer side, the second with one.

The whole dorsal side of the disk and the side arm-plates above and on

the sides of the arm beset with a close granulation, which is most developed on

the radial shields, the marginal plate, and the side arm-plates. The granuloe

on the other scales of the disk are much smaller and inconspicuous. The

edges of the radial shields are smooth 5 the side arm-plates have the granulre

only along the upper and outer edge. The whole underside is perfectly

smooth ; only on the large plate outside the mouth shield there may be a

single tubercle.

Color in alcohol: gray.
,
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Other full grown specimens differ very little from that described. The

granulation is not always so richly developed, especially the side arm-plates

may be perfectly smooth. The shape of the mouth shield and the adjoining

plate is rather variable. Sometimes there is only a single row of scales in

the interbrachial spaces on the dorsal side.

In very young specimens (diameter of disk 4-5 mm.) the granulation is

not yet developed; the first ventral plate is pentagonal with an angle in-

wards, and all the ventral plates are widely separated ; only 3-4 arm-spines.

The mouth shield is pentagonal, not longer than broad ; the large plate out-

side the mouth shield occupies, together with the large genital scales, almost

the whole under side of the disk, only a pair of small plates being seen at

the margin. On the dorsal side of the disk the six primary plates are very

conspicuous, thick and high, as large as the radial shields, which are in

mutual contact only at the outer end, separated within by a small scale;

among the primary plates are also seen some small scales. The inter-

brachial space is covered by a large marginal plate and a smaller one inside

that. Only one of the rudimentary dorsal plates yet developed. (Lymais',

76, Figs. 55-57.)

Numerous specimens from Stations 3362, 1175 1.; 3363, 978 f. ; 3364,

902 f; 3371, 770 f.; 3376, 1132 f
.

; 3392, 1270 f.; 3393, 1020 f
.

; 3407,

885 £ ; 3411, 1189 f. ; 3431, 995 f
.
, 3432, 1421 f.

Lyman (Challenger) records this species from the Pacific (88° 2' W.,

S""
6' S.), but he has only seen an arm of it. Evidently it is very common

in this ocean, as well as in the Atlantic.

ono

\

V

k

The 24 species of Oj)Juomiismm now known are easily subdivided into

two groups : those which have ventral plates in most of the length of the

arm, and those which have ventral plates only on the 3-5 first joints.

The former group, again, seems to need to be divided into those in which

the genital slits do not reach the margin of the disk, and those with very

large genital slits, reaching the margin of the disk. To the latter group

belong 0. famillare Koeliler, 0. clegans Koehler, our 0. Diomedcm and 0.

variaUle, and (perhaps) 0. laqucatum Lym. The two species 0. fiahdlum

Lym. and . piikhelliim ^Nyv . Thoms. ought not to be reckoned as OpUo-

musium, as they differ from all the other species in having pores at the sides

of the first ventral plate. As said above under Opliioglyplia, it must be

maintained as one of the most important characters of the genus Opldo'

nmsium that there are no tentacle pores visible to the first ventral plate.

k
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23. Ophiactis Savignyi (M. & Tr.).

Lyman : Challenger, Vol. V., Opluuroidea, p. 115

One specimen from Acapulco.

24. Ophiactis profundi n. sp.

Plate VI. Figs. 46.

m

Diameter of disk, 6 ram. ; width of arm close to disk; 1 mm. ; length of

arms^ c. 5 times the diameter of the disk. One very large^ axe-shaped

mouth papilla on each side ; the one at the apex below the teeth triangular^

with a more or less distinct peak within. The lower teeth more or less ser-

rate, the upper ones rounded. Mouth shield about as broad as long, almost

rhomboidal, an angle within and without ; the sides more or less re-enteringly

curved, the outer sides most so ; all the angles rounded. It is somewhat

hollowed in the middle. Side mouth shields with outer end much wider

than inner end, where they meet.

First ventral plate very small, its outer end much narrower than the

inner end ; laterals and inner edge slightly concave. The following ventral

plates a little wider than long, in mutual contact almost to the end of the

arm, where they become more elongated. Sometimes, however, they are

separated by a little naked space on the inner joints. They are polygonal,

inner end truncated (or with an angle), outer side limited by three rather

straight lines, which make two obtuse angles; the middle part of the outer
r

•

side is usually a httle concave ; sometimes the whole outer edge is curved

;

inner and outer laterals re-enteringly curved ; they are a little hollowed in

the middle. Side arm-plates with spine ridge rather prominent, meeting

above from about the 5th joint. Dorsal plates very broad, twice as broad as

long, usually all separated; however, the side arm-plates do not meet on

the inner joints, there being a little naked space which separates them. The

dorsal plates have outer edge rounded, a very obtuse angle within, and

lateral sides slightly rounded. Arms rather flat, not wider outside the disk.

There are constantly six arms.

Disk covered by small, smooth, rather thick, overlapping scales, among

which the primary plates are not distinct. No spines on the disk. The

radial shields about as long as half the radius of the disk, narrow, with

-I
^

1

t
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adradial edge straight, abradial edge curved; and outer edge straight; they

are separated by a single row of scales ; mostly there are no scales along

their outer edge. Under side of the disk covered with scales similar to

those on the dorsal side. Edge of the disk rather sharp.

Three rather stout, smooth arm-spines, the middle one the stoutest; they

are as long as one joint and a half. One large oval tentacle scale.

Color in alcohol : pale brown.

Stations 3380, 899 £, 6 specimens ; 3406, 551 f., 1 specimen.

Inside the large mouth papilla there is sometimes seen another papilla,

and it thus looks as if there were two mouth papilla; on each side ; however,

it is not so : this papilla belongs to the first mouth tentacle, and is thus

the same as that usually seen in Amphiura, Some of the specimens have

one half of the disk regenerated and the three arms more or less shorter

than the rest. This species thus has self-division.

Evidently this species is closely related to OjMactis flexuosa Lym., from

which it is separated only by small differences : the form of the mouth

shield, of the large mouth papilla (?), of the ventral plates, and of the radial

/
ofundi

ofundi

them. Finally, 0. flcxiwsa has

The latter character evidentlyfive arms, whereas 0. f

is the most important.

says : " The ten specimens from Station 142, 150 fathoms, may be the young

On page 116 of the Challenger Report, Lyman

/ /
has but five." ofundi is not the young of O.fl^

/
described by Lyma>s^ only 7 mm. Upon the whole, we think there is no

sufficient evidence that in any species the young has six arms, the adult only

five. We therefore also doubt that Lyman is right in asserting that to be

0. Mullen Ltk. We have found nothing in the literature whichso m
definitely shows that to be the case. Lutken (Additamenta, Vol. XL

p. 230) describes an older 5-armed specimen, and then only says :
" Though

I presume this form to be a separate species, I will not omit pointing out

Miiller LJUNG-

MAN* says, by the description of the var, qmnqzieradia, that he has not

been able to tell definitely whether it was a new species or the adidt

of 0. Mullen, ' Lyman himself says (111. Catal. Mus. Comp. Zool., Vol. I.

* Ofvers, l^l Svcnska Veteiisk. Akad. rorliandl, 1871-

«r

7
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p. 110): ^'As a rule the number [of arms] is six, and of these two or three

are almost always smaller than the rest. The arms vary much in number
3

occasionally a specimen may be seen with only one, A young one had five

arms about 3.5 mm. long, the diameter of disk bein'g 1.2 mm." Beyond

that he gives no further evidence as to the point in question, only in the

Challenger Report he definitely says it to be so (p. 113). On page 116 he

says, *^ The so called adult of 0. Mullen has five arms." It thus seems' that

Lymak was, however, not wholly convinced that it was so.

Also to 0. 2dctna Lym. this species will be closely related; but as no

figures are given of tliat species, it is almost impossible to say anything

definitely about it. From the notice in the Challenger Report, page 116, it

seems that 0, plana has six arms ; in the original description nothing is said

of this.

.-^

i

a

25, Ophiactis dupKcata (Lym.).

riate VI. Figs. 1-3.

Amphiura duplicata Lyman. 111. Catal. Mus. Comp. Zool., No. VIII., Part II. p. 19. Plate V. Eig. 78
;

outline, Eig. 87-

Challenger Ophiuroidea, p. 136. Plate XYII. Tigs. 10-12. (7G), p. 251.

KoEiiLER. (61), p. 74.; (127), p. 49.

€C

fC

Ci

To this species we refer with a httle doubt some specimens from Stations

3380, 899 f. (together with ft profundi), and 3407, 885 f. As this species

has hitherto been known only from the Atlantic, it is important to be quite

sure of the identification; but the figures hitherto given thereof are not

quite satisflictory, so we are not wholly convinced of the identity. We
therefore give figures of our specimens.

The differences found between the Atlantic and the Pacific specimens

are rather unimportant. The mouth papilla), mouth and side mouth shields,

and the ventral plates, show some small differences, as will be seen by com-

paring Lyman's figures with ours. But, as there is some variation in our

specimens in respect to mouth papilljB (3-5), mouth shield (sometimes re-

stricted at the outer end, not rounded), and first ventral plate (more rounded),

there cannot be much stress laid upon that. It is to be remarked that the

outer edge of the ventral plates is a little re-enteringly curved from outside

the disk ; whether that is a real difference or not cannot be seen from

Lyman's figures and description. Outside the radial shields there is a little

very narrow scale. Finally, the (five) arms appear to be a little shorter

I

^

^.
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#

than in Lyman's specimens^ only three times the diameter of the disk.

Lyman gives the length of the arms as five times the diameter of the disk.

Lyman has referred this species to Amphmra^ but in this he is evidently

wrong. It must be emphasized that one of the most essential features of

-Amplmira is that there are two large mouth papillae at the apex of jaw^ below

the teeth. Ophiurans which have not that character cannot be named Am-

flimra. (At the same time it cannot be said that all Ophiurans with that

character belong to the genus Amphiura.) Especially the genus OjMactis

can only be distinctly separated from Amphiiira through that feature. 02)Id-

actis has never two mouth papilte at the apex,^ but only one small one

(which may also be considered as the lowest tooth). Some more of Lyman's

species o^ Amphkira thus evidently are also to be transferred to OjMadis,—
A. canescens Lyra, and A. patula Lym. Further, one of the species described

by KoEnLEK (67), Amp)hiura partita^ evidently should also be transferred to

Op)]iiactis y being closely related to 0. diipVicata^ as it has the same remark-

able feature of the divided first ventral plate. Curiously enough another of

the species described by Koeiiler (67), and referred to Opldactisy namely,

0. Lorioli^ evidently is an Ainp)hmra.

26. Amphiura serpentina n. sp.

Plate VIII. Figs. 1-8. Plate IX. Figs. l-ti.

Diameter of disk, 9 mm. ; width of arm close to disk, without spines,

1.5 mm. ; length of arms, 7-8 times the diameter of the disk. Two mouth

papillae on each side of the mouth angle, the outer one large, irregular^

often with two lobes, sometimes wholly divided in two. Mouth shield a

little longer than wide, with inner edge strongly rounded ; its Outer part is

restricted, stalk-like, outer edge rounded. Side mouth shields separated or

scarcely meeting within, much wider without than within. ,

First ventral plate small, six-sided. Those beyond all in mutual contact,

with inner end truncated, outer edge straight or slightly concave j outer

corners much rounded; outer laterals almost straight, the inner re-enter-

ingly curved. They are equally broad and long; at the inner end they

have a feeble keel. Side arm-plates with a well marked spine ridge ; on

the inner part of the arm there is a naked space outside each tentacle pore,

* In 0. diipHcata, however^ tliere are sometimes two mouth papillae at tlie apex, but never on more tlian

one or two of the jaws.

«^
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the side plates thus not reaching the foregoing joint ;
that naked space is

distinct also from the dorsal side. The side plates just meet above on

the inner joints, then are separated by the dorsal plates, and finally they

again meet in the outer part of the arm. Dorsal plates transversely oval,

with all sides rounded, scarcely separated on the inner joints, then in con-

tact almost to the end of the arm, where they again become separated

;

about twice as broad as long.

Disk covered by small but distinct overlapping scales, among which no

The radial shields rather large, almost semi-
primary plates are seen.

lunar, pointed within, rounded without, twice as long as broad, their length

being' equal to half the radius of the disk. They are separated by some few,

irregdarly arranged, small scales ; sometimes they meet at their outer end.

Outside the radial shields is a narrow belt of scales in continuation of

those in the interbrachial space. Over the arm-basis there is a rather deep

but narrow incisure in the disk. Under side of the disk covered with smaller

yet distinct scales. Genital scale distinct only at the inner end of the geni-

tal slit. The margin of the disk re-enteringly curved ; the edge of the disk

not sharp.

Three, on the inner joints four, equal tapering arm-spines, a little longer

than an 'arm-joint. Two small tentacle scales, which do not form a right

angle with each other.

Color in alcohol : gray, with a bluish tint.

This species is very variable. Considering the described specimen as

the typical form, there can be distinguished no less than three rather con-

stant varieties

:

Vak. a (Plate VIII. Figs. 4, 5) differs from the typical form in the follow-

ino- respects. The mouth shield has the outer end more restricted, its whole

form being somewhat different (in other specimens, however, it has the same

shape as L the typical form). The ventral plates have the outer edge

strongly rounded, and there is a more distinct keel ; they are a little longer

than wide. The radial shields are narrower and separated by many snuill

scales, which are disposed in rather regular series. The scales on both sides

of the disk (except those around the radial shields) are very small, but high,

The tentacle scales are smaller than in

the typical form; sometimes there are three. A specimen from Station

3424 has the mouth shields yet wider than in the typical form
;
the scales

do not resemble grains, arc smooth, but as small as In the figured specimen.

looking almost like small grains.

^T
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Var. h (Plate VIII. Figs. 6-8) resembles the typical form very closely.

The ventral plates have the outer edge more rounded, and there is a more

distinct keel; the radial shields are narrower. The most important differ-

ence is. however, that it has four, on the inner joints five, arm-spines ;
the

upper one is the shortest, about as long as half an arm-joint ; they then

become gradually longer downwards, the lowest being the longest, a little

longer than a joint. The mouth papilla) are more or less pointed.

Vak. c (Plate IX. Figs. 1, 2) differs much more from the typical species,

and should perhaps be regarded as a separate species. The arms are*c. 15

times as long as the diameter of the disk (6 mm.). The outer mouth papilla

is long and pointed ; the mouth shield has not the common form, but there

is a rounded angle within, and the outer part is not so" much restricted.

The ventral plates are more elongated, longer than broad ;
outer edge usu-

ally a little re-enteringly curved. The keel rather indistinct. The dorsal

plates are more round than common; the radial shields very narrow, sepa-

rated by some few scales. The scales of the disk resemble those of var, a,

but are longer and narrower ; the primary plates distinct. In other re-

spects it resembles the typical form. (One spechnen only.)

In the typical form and var, h the spines may have a dark brown tint on

the middle, and the mouth then has the same color.

Several specimens from Stations 3384, 458 f. (typical form); 3393,

1020 f. {var, 6); 3394, 511 f. (var, a); 3402, 421 f. {var. c) ; 3419, 772 f.

(wr. ^0; 3424, 676 f {var. a).

m

27. Ampniura gymnogastra n. sp,

Plato IX. Figs. 6-8.

Diixmeter of disk, 9 mm.; widtli of arm close to disk, without spines,

1 mm. ; length of arms, about ten times the diameter of the disk. One

rather 'long" and stout conical mouth papilla on each side,* besides that

on the apex. Mouth shield equally long and broad, almost rhomboidal,

outer sides a little re-cnteringly curved, inner sides straight, all the angles

rounded, the inner angle more so than in the figure. Side mouth shields

sometimes meeting within, sometimes separated, much broader without than

within ; they may also be quite triangular.

«

* One specimen has two outer paplUie ou oue mouili angle.
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First ventral plate very small, six-sided; those beyond equally wide and

long, rather broadly in contact; they have inner angle truncated, outer
h

edge concave^ outer corners rounded, outer laterals almost straight, inner

ones re-enteringly curved. Side arm-plates with spine-ridge very little

prominent; as usual there is a naked space separating the side plates of each

two adjoining joints, that space being distinct also from the dorsal side.

Dorsal plates in mutual contact, somewhat more broad than long, with a

rounded peak within and without, the latter however very indistinct; inner

sides a little re-enteringly curved, side corners rounded.

Dorsal side of the disk covered with small, overlapping scales, among

which the primary plates are not conspicuous. Eadial shields about half as

long as the radius of the disk, separated within by more small scales, without

by one elongated scale, just meeting at their outer ends. Their adradial edge

is straight, the abradial curved ; inner end pointed^ outer end broadly

rounded. Outside the radial shields there are more small scales, and there is

a rather deep, narrow incisure in the median line. The under side of the

disk is quite naked, only the inner end of the genital scales being distinct.

Five, farther out four, rather short, tapering arm-spines, increasing in

length downwards, the lowest being as lo^g as a joint. Two small tentacle

scales, not standing at a right angle.

Color in alcohol : gray.

Five rather badly preserved specimens from Station 3392, 1270 f.

This species is very closely related to A. semiermis Lym., and should per-

haps not be considered as a separate species. It differs from that species in

the form of the mouth shields and the ventral plates; the outer edge is more

concave and the outer corners more prominent than in A. seiniermis.^ It is

closely related also to A. lanceolata Lym., but In like manner separated from

that species by the form of the mouth shield, and the ventral and dorsal

plates.

28. Amphiura polyacantha n. sp.

Plate IX. Figs. 3-5.
r

Diameter of disk, 8 mm. ; width of arm close to disk, without spines,

1.4 mm.; length of arms 10-11 times the diameter of the disk. One

rather long, conical mouth papilla on each side, besides the infradental one.

Mouth shield a little longer than wide, inner part strongly rounded, outer

* Wc have had specimens of A. semiermis dctcnnmcd by Ljmaii himself, for comparisou.

^

#

^
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part slightly restricted. Side mouth shields very short and wide, triangular,

not meeting within.

First ventral plate short, polygonal ; those beyond about as long as wide,

the two-three inner ones^ however, a little longer than the rest. They have

all the inner angle truncated, outer edge concave, outer corners rounded,

outer laterals almost straight, inner ones a little re-enteringly curved. Side

arm-plates with spine-ridge little prominent. As usual in Amjyhmra, the

side arm-plates of each two adjoining joints are separated by a naked space,

which is very distinctly seen also from the dorsal side. The dorsal plates

are almost egg-shaped in the inner part of the arm, farther out they become

more transversely oval, and towards the end of the arm they again become

egf>'-shaped ; they are in mutual contact almost to the end of the arm. The

inner ones are a little longer than wide, farther out they are somewhat wider

than lon^^ and towards the end of the arm they are almost equally wide

and long.

The disk is partly naked ; round the radial shields there is a broad

band of small, but distinct, rounded, overlapping scales ; in the central part

of the disk there are only some few irregular, spread scales, between which

the naked skin is seen; and along the margin there is a completely naked

band. The primary plates not distinct. The radial shields are narrow,

elongated, with outer ends just meeting, inner ends separated by more

small scales. Outside the radial shields there is a little naked space, sepa-

rated from the naked band along the margin of the interbrachial spaces by a

few scales, in continuation of those around^ the radial shields. A rather

deep but very narrow incisure in the median hue between the outer end

of the radial shields. Under side of the disk wholly naked.

Six, on the inner joints seven to eight arm-spines, the upper one about

half the length of an arm-joint, then they gradually increase in length down-

wards, the lowest being a little longer than a joint. They sometimes are a

little widened at the end. Two small tentacle scales, making a right

angle with each other, though not in the typical manner, as in A. Ghiajd

Forbes.

Color in alcohol : dark gray.

One specimen from Station 3353, 695 f.

ij

_^ __ _ _ _ ^^j rjj\j^
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29. Amphiura seminuda n. sp

Plate XI. Figs. 1-3.

Diameter of disk 6 mm. ; width of arms close to disk, without spines,

1 mm. ; length of arms unknown. One short, conical mouth papilla on

each side ; the infradental papilla) with inner end truncated and the abradial

corner a little produced. Mouth shield equally wide and long, with an

obtuse rounded angle within, inner sides curved, outer sides concave; side

corners and outer edge rounded. Side mouth shields meeting within,

broader without than within.

First ventral plate small, elongated-hexagonal. Those beyond with

inner end truncated, outer edge concave, outer corners rounded, outer

laterals almost straight, inner re-enteringly curved. They are inconsider-

ably longer than wide. Side arm-plates with spine-ridge not very prom-

inent; the naked space which separates those of each two adjoining joints

is not seen from the dorsal side. Dorsal plates transversely oval, with an

indistinct angle within, about twice as broad as long. They are just in con-

tact in the inner part of the arm.

The dorsal side of the disk is covered by delicate, rounded, overlapping

scales, among which the primary plates are not distinct. The radial shields

almost semilunar, as long as half the radius of the disk; they are in contact

in their outer half, their inner ends separated by a single row of scales.

Outside the radial shields is seen only one very narrow scale. The incisure

between the outer ends of the shields very small. Edge of the disk rounded,

the margin almost straight. Under side of the disk naked, except that there

is along the margin a band of scales, similar to those of the dorsal side.

Genital scales distinct at the inner end.
w

Three equally long, tapering, rather stout arm-spines, a little longer than

an arm-joint. One small, rounded tentacle scale at the inner corner of

the pores.

Color in alcohol : pale brownish.

One specimen from Station 3430, 852 £

^
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30. AmpMura brevipes n. sp.

)

^

I

riate XI. Figs. 4-6.

Diameter of disk, 8 mm. 5 width of arms close to disk, 1.3 mm.; length

of arms not known with certainty, but evidently they are only about 4 to 5

times the diameter of the disk. One conical, rather short mouth papilla

on each side; the infradental papillse have the abradial corner produced.

Mouth shield equally wide and long, almost rhomboidal, with a right angle

within, side corners rounded and oiiter angle truncated ; inner sides straight,

outer sides slightly concave. Side mouth shields short, very wide, meeting

broadly within ; their outer end is considerably broader than the inner end.

First ventral plate rather large, more than half the length of the second;

those beyond the first equally long and wide, rather broadly in contact in

the inner part of the arm ; farther out it is only the tip of the inner angle

which reaches the foregoing plate. Outer edge curved, outer corners much

rounded ; inner and outer laterals slightly re-enteringly curved. Side arm-

plates with rather prominent S23ine-ridge ; the naked space sej)arating the

side plates of each two adjoining joints also seen from the dorsal side. Dor-

sal plates about twice as broad as long, just separated by the side arm-plates;

they are transversely oval, their inner sides a little sigmoidly curved.

Dorsal side of the disk covered with delicate, "bverlapping scales, among

which the primary plates are not distinct, except the central plate. Radial

shields scarcely half as long as the radius of the disk, separated in their

whole length by one or two narrow, elongated scales. They are almost

semilunar, the outer end truncated. Along their outer edge is a single row

of small scales; almost no incisure in the disk. The under side of the disk

is partly naked, though with some few spread scales; only along the margin

there is a rather broad band of scales, like those on the dorsal side. Inner

end of the genital scale just visible. Edge of the disk rounded, the margin a

little re-enteringly curved.

Three equal tapering arm-spines, as long as a joint. No tentacle scales.

Color in alcohol : gray.

One specimen from Station 3399, 1740 f.

8
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31. Amphiura gymnopora n. sp.

Plate XI. Figs. 7 9.

Diameter of disk, 6 mm. ; width of arm close to disk, without spines,

1 mm. ; length of arms about ten times the diameter of the disk. One
very short, rounded mouth papilla on each side ; the infradental ones simply

conical. Mouth shield a little longer than wide, with a rounded angle

within, outer part restricted, side corners rounded, inner sides feebly
f

curved. Side mouth shields mostly not meeting within; inner end very

narrow, outer end much wider.

First ventral plate small, six-sided; those beyond equally long and broad

just in contact, all with an angle within, and outer edge doubly curved, with

a cut in the median line. Outer corners sharp, inner and outer laterals

re-enteringly curved; there is a distinct keel along the median line. Side

arm-plates with spine-ridge little prominent ; the naked space separating the

side plates of each two adjoining joints distinct also from the dorsal side.

Dorsal plates transversely oval, in mutual contact, twice as broad as long.

Dorsal side of the disk covered with small but distinct overlapping scales,

among which the primary plates are not distinguishable, except the cen-

tral plate. Radial shields scarcely half as long as the radius of the disk

;

they are separated at theit inner end by several small scales, at their outer

end only by one elongated scale. Their adradial edge is straight, the abra-

dial cu.rved, especially towards the outer end, which is rather broad, almost

straightly cut; the inner end is somewhat rounded. The under side of the

disk covered by extremely small but distinct scales. The genital scales dis-

tinct in the whole length. Edge of the disk rounded, the margin re-enter-

ingly curved.

Three tapering arm-spines, the median one inconsiderably longer than

the others, a little longer than an arm-joint. No tentacle scales.

Color in alcohol : dark gray.

Several specimens from Station 3355, 182 f.
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32. Amphiura Diomedese n. sp

Plate XII. ITigs. 1-7

»

f

Diameter of disk 14 mm. • width of arm close to disk, 2 mm. ; length of

arms, 7-8 times the diameter ofthe disk. Two mouth papilte on each side,

widely separated from those on the apex; they are usually equally large,

but sometimes the outer, sometimes the inner one is a little larger; the

outer is rounded, the inner more or less conical. Mouth shield with the

outer end somewhat restricted, an acute angle within, inner sides a little

re-enteringly curved or almost straight, side corners rounded, outer edge

straight. In the specimen figured they were wider than long; in some

specimens they are equally wide and long; in these latter the inner sides

are straight. Side mouth shields rather narrow, their outer end a little

broader than the inner end ; they just meet within.

First ventral plate small, rounded, or five-sided. Those beyond a little

more broad than long (in Figure 1 they are wrongly represented as being

equally long and broad). The second and third have the inner end trun-

cated, those beyond have an angle within ; on the inner three-four joints

they are in mutual contact, then distinctly though not widely separated.

The outer edge is concave, outer corners slightly rounded; outer laterals

almost straight, inner a little re-enteringly curved. Side arm-plates with

spine-ridge little prominent ; the naked space separating the side plates

is rather small, not seen from the dorsal side. Dorsal plates more than

twice as broad as long, with a very obtuse angle within, and outer edge

slightly curved, rounding very abruptly at the sides; inner sides re-enter-

ingly curved. They are in contact until far out on the arm, but only the

first ones have the inner angle truncated. At the base of the arm are seen

one or more small, rudimentary dorsal plates. The arm is rather flat and

broad, with a feeble keel above.

The disk is covered with small, overlapping scales, among which the pri-

mary plates are distinct. The scales of the under side are smaller ;
usually

they continue over the edge to the dorsal side, where they are very conspic-

uous, being directed opposite to those of the dorsal side. Usually there are

a few more conspicuous scales joining the mouth shield. The radial shields

are about as long as half the radius of the disk, wholly separated at the

• inner end by more small scales, at the outer end by a single row of larger

" !*j
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scales; their adradial side is almost straight, the abradial curved ; inner end

shortly pointed, outer end so truncated that there results a rather deep

curve above the arm. Outside the radial shields there is a sinsrle row of

small scales or a single narrow scale. Usually the inner end of the genital

scale is distinct. The margin of the disk is re-enteringly curved, the edge

rounded.

Three tapering arm-spines, the middle the longest, a little longer than

an arm-joint. Two tentacle scales, wide, rounded, forming a right angle

with each other.

Color in alcohol : disk bluish, often with a reddish tint at the outer end

of the radial shields; arms white or pale brown.

Several large specimens from Stations 3393, 1020 f. ; 3394, 511 f
.
; 3398,

1573 f.; and 3429, 919 f.

A large, fine species, which is not very variable. The mouth shields, as

above said, are the most variable in form; outer edge of the ventral plates

sometimes straight or a httle convex. The dorsal plates may be separated

also on the inner joints. There arc seldom three outer mouth papilla?, and

never on all the mouth angles of the same specimen. One specimen (3398)

has a small papilla between the two outer mouth papilla) (Fig. 4) ; also the

mouth and side mouth shields are here of another form than the common
one. However, there can be no doubt that it is the same species.

From Station 3392, 1270 f, there are three specimens, from Station

3429 one, which diifer somewhat from the other specimens of A. Diomedew

(Figs, 5-7). They are all smaller than the specimens from the other sta-

tions, and it may be they arc only younger specimens of ^. Diomcdece ; or it

may be they ai-e to be considered as a variety of that species; they can

scarcely be regarded as a separate species. Differences from the typical form

are seen in the shape of the mouth and the side mouth shields; but on

that feature no stress can be laid, as it is also rather variable in the typi-

cal form ; nor is it wholly alike in these four specimens. The first ventral

plate has a distinct angle within, and is rather large. In the specimen from

Station 3429 the dorsal plates are transversely oval, not of the typical form.

The margin of the disk is convex.

f
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33. Amphiura assimilis n. sp

f

,^^

Plate X. Figs. 5-7.

Diameter of disk^ 13 mm.; width of arm close to disk^ 2 mm.; length

of arms, c. 5-6 times the diameter of the disk. Two (in one specimen

three) small rounded, almost equally large mouth papilla) on each side, be-

sides those on the apex. The papilla of the first mouth tentacle is very

distinct, almost at the same level as the true mouth papillae. Mouth shield

equally wide and long, with the outer part restricted ; an obtuse angle

within, sides somewhat irregularly sigmoidly curved, corners rounded,

outer edge straight. Side mouth shields a little broader without than

within, where they meet.

First ventral plate small, six-sided or rounded ; those beyond considerably

broader than long. They are rather broadly in contact, their inner end

thus being truncated ; farther out they are more or less distinctly separated

from each other, and have then an angle within. The outer edge, inner

and outer laterals, a little re-enteringly curved, outer corners rounded. Side

arm-plates, with spine-ridge not very prominent (though somewhat more

than shown in the figures). There is a little naked space between the side

arm-plates, not seen from the dorsal side. (Figure 5 is not correct in this

respect.) The dorsal plates are thrice as broad as long, with outer edge

slightly curved, a little concave on each side ; inner sides almost straight,

outer corners rather sharp; they are broadly in contact, the inner angle

very obtuse, tnmcatcd. The under side of the arms flat, the dorsal side

much x^oundcd.

Disk covered with rather large, delicate, overlapping scales, among which

the primary plates are more or less distinct (scarcely at all in the specimen

figured). The radial shields pearseed-shaped, wholly separated by some few

rather large scales; they are pointed within, their outer edge rather broad,

straightly cut. Outside the radial shields are seen one or several narrow

scales. The scales of the under side smaller than those of the dorsal side;

usually there is one rather conspicuous scale joining the mouth shield.

Genital scales not distinct. Margin of the disk convex, the edge rounded.

Three equal, short, thick arm-spines, scarcely longer than half the length

of an arm-joint. Two (seldom three) small tentacle scales, rather irregu-

larly arranged : that on the ventral plate is distinct only in the inner part of

>^
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the arm, and even here not on each joint; that on the side arm-pLate, which

is usually placed at the base of the lower arm-spine, may be distinct far

out on the arm, but not to the end ; sometimes, however, the latter scale is

the first to disappear, sometimes only a few of the inner pores have ten-

tacle scales at all.

Color in alcohol : gray.

Three specimens from Station 3374, 1823 f. One of the specimens has
ST

the mouth shields quite irregularly formed.

The two species, A. Diomedew and A. assimilisy appear to be nearly

related to A, chilcnsis (M. & Tr.), or one of them may be identical w^ith

it 3 but nothing can be said with certainty about it before that sj)ecies has

been figured. Lymak* has given a sketch of the mouth part of it, but

he adds a query, so it is not to be relied upon. If it be right, A. Diomedece

and A. assimilis are not nearly related to this species.

#

34. Amphiura dalea Lym.

Plate XII. Figs.' 8-13.

Lyman. Challenger Ophiuroidea, p. 137, Plate XVIII. Pigs. 11-13.

To this species we refer three specimens from Station 3361, 14-71 f., and

one from 3414, 2232 f. As there are, how^ever, certain differences from

Lyman's figures, we have thought it best to give figures of our specimens

also.

Lyman says there are three mouth papilla) on each side, besides those on

the apex. In our specimens there appears to be the same number of mouth

papilte ; however it is clear, especially in the smallest specimen, that the

inner one of these three papilla) does really belong to the first mouth ten-

tacle, thus corresponding to the papilla seen in this place in other species of

Amphmra^and which is not reckoned among the true mouth papilla). The form

of the mouth shield is very like that seen in Lyman's figures ; in one speci-

men it has the form seen in Figure 8 a. The ventral plates in our figure

are rather different from those in Lyman's figure ; nor does his description,

'^ broader than long, angular, and with re-entering curves on the sides, where

are the tentacle pores,'' correspond very well therewith. As there is, how-

ever, some variation in regard to their form, the outer edge being sometimes

* OpluLLfida; and Asiropliyticlic of tkc Ilassler Expedition, ill. Cat. Mus. Comp. ZouL, No. VIIL,

Part II. Plate V. Pig. 77.

^
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rounded or almost straight, much stress camiot be laid upon that difference.
*

The naked space which separates the side arm-plates is not mentioned by

LymaN; nor seen in his figure ; it is not distinct from the dorsal side. All

the primary plates are distinct, but small -, Lyma]^ mentions only the cen-

tral plate. Along the outer edge of the radial shields there are one or

more narrow scales. The inner arm-joints have 4-6 spines. In regard to

the tentacle scales, they correspond in the curious fact that such are found

only on a few of the inner joints. ' In one specimen they had the form

seen in Figure 11.

Our specimens are larger than Lyman's, the largest being 15 mm. in

diameter of disk. The arms are broken.

Lyman's specimens were taken in the Atlantic, Lat. 36° 44' S., Long.

46° 16' W., 2650 f
,
gray mud.

35- Amphiura granulata n. sp

^

ys

Plate X. Figs. 1-4.

Diometer of disk, 6 mm. ; width of arm close to disk, 1 mm. ; length of

arms, c. 9 times the diameter of the disk. Two mouth papilla) on each side,

making a continuous row with those on the apex; the outer one is the

widest; both are flat and rounded. Mouth shield rhomboidal, with an acute

angle within, the sides a little re-enteringly curved, corners rather sharp.

Side mouth shields somewhat curved, outer end a little broader than the

inner end where they meet.

First ventral plate very small, thick, and swollen, forming a little tubercle

at the outer end of the mouth slit. Those beyond inconsiderably more w^ide

than long, all more or less distinctly separated. They have an angle

within, enter edge doubly curved, with a cut in the median line ; inner

laterals re-enteringly curved, outer almost straight; outer corners rounded.

A feeble keel along the median line. The side arm-plates with rather

prominent spine-ridge (not sufficiently prominent in the figure). No naked

space separating the side arm-plates distinct. Dorsal plates twice as broad

as long, rather broadly in contact; with an obtuse truncated angle within,

sides feebly curved, outer corners sharply cut (not sufficiently distinct in the

figure). A feeble keel along the upper side of the arm.

Dorsal side of the disk covered with small, delicate, overlapping scales,

among which the primary plates are not distinct; along the margin are

/*• .
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usually seen some irregular scales^ a little larger than the others (not seen in

the figure). The radial shields are not half as long as the radius of the disk,

in contact in their outer half, their inner ends separated by more irregularly

arranged scales ; they are pointed within^ truncated without. Usually no

scales are seen outside the radial shields. Under side of the disk covered

with a close granulation^ only just outside the mouth shield may be seen

some few scales. Inner end of the genital scales distinct. The margin of

the disk is convex, the edge rather sharp.

Three equal, tapering arm-spines, about as long as an arm-joint. Two

rounded tentacle scales, that on the ventral plate the larger.

Color in alcohol : white, the disk with a pale bluish tint (from the

stomach).

One specimen from Station 3355, 182 f., 5 specimens numbered 8158.*

The radial shields in some specimens are rounded, almost wholly in con-

tact, only their inner ends being separated by one small scale (Fig. 3). The

primary plates may be distinct.

This species evidently belongs to what is commonly called OjMocnida.

However, we have named it Ainj}hiura^ as we think Ojjhiocnida to be an un-

natural genus, spines or granules on the disk being too insufficient a charac-

ter for founding a genus upon. The genus AvijAijAolis Ljungm. is much

better defined, and Lyman was scarcely right in including those forms in the

genus AmpJdiira. Our A, gramd(da would be an Amphiplwlis.

Also the next two species, A. gastracanlha and A, notacantlia^ would be-

long to Opliiocnida on account of the spines on the disk. Lyman says

(Challenger, p. 152), " OjMocnida is AmpUura beset with small spines or

grains, just as OpUadis is Amphiura with short wide arms." He is only

partly right in that; OpUocnida is really AmijJdura, it is true, but OpM-

actis is very well separated from AmpUura by having a single (or no) infra-

dental papilla; whereas Amphiura always has two.

36. Amphiura gastracantha n. sp

Plate XIII. Figs. 4-6.

Diameter of disk, 8 mm. ; width of arm close to disk, without spines,

1 mm. ; length of arms, not known with certainty, but they are long and

* Wc have no information of what this number means.
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slender^ apparently about ten times the diameter of the disk. Three

month papillae on ^ach side, besides tliose on the apex; the outermost

is very small; rounded, the next two are long and pointed ; inside these is

seen another pointed papilla, almost oh the level of the true mouth papilte

;

it belongs to the first mouth tentacle. Mouth shield inconsiderably broader

than long, inner end widely rounded, outer end restricted, corners rounded.

Side mouth shields almost equally wide in their .whole length, scarcely

meeting within.

First ventral plate as broad as the following ones, but much shorter,

hollowed within. Those beyond angular, a little longer than broad; they

are rather broadly in contact in the inner part of the arm, and have thus

the inner angle truncated; farther off they become separated, and then

have an obtuse angle within. The outer edge is made of three lines, which

form two obtuse angles ; the median one of these lines is slightly concave,

the two others straight. Inner laterals almost straight, outer re-enteringly

curved ; corners sharp. Side arm-plates with a rather prominent spine-ridge

;

there is a broad naked space separating the side plates of each two adjoin-

ing joints, also seen from the dorsal side. Dorsal plates a little more broad

than long (the inner ones not as broad as those farther off) ; they are usually

separated, but sometimes they are rather broadly in contact. They have a

.rounded angle within and outer edge curved; corners not rounded.

Disk covered with numerous small, smooth, overlapping scales, among

which no primary plates are seen. The radial shields narrow, not half

the length of the radius of the disk, just meeting without or wholly sepa-

rated, without by a single elongated scale, w^ithin by some more irregidarly

placed scales ; they are pointed within, outer edge straight. There are a

few small scales outside the radial shields.. Under side of the disk covered

along the margin with scales similar to those of the dorsal side, on the inner

part more sparingly covered with scales, the naked skin being seen between

them. Along the margin there are some short spines, a few of them seen

from the dorsal side. Inner end of the genital scales distinct. Edge of the

disk rounded, the margin slightly concave.

The inner joints have seven arm-spines ;
farther out they gradually di-

minish in number, and in the outer part of the arm there are only three.

They are delicate, pointed, as long as an arm-joint or a little longer; the

upper and the lower ones usually are a little longer than the rest. One

small rounded tentacle scale ; in the outer part of the arm there is none.
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Color In alcohol : faintly bluish^ moutli shields (except the madreporite)

and radial shields with red spots ; the arms, especially ventral and side

plates, also reddish.

One specimen from Station 3418^ 660 f.

37. Amphiura notacantha n. sp

Plate XIII. Figs. 7-9.

This species so closely resembles the foregoing that a detailed descrip-

tion is quite unnecessary, as will be seen from a comparison of the figures.

It will be sufficient to note the differences.

The disk is quite naked on the under side, only the genital scales are
-I

distinct. The dorsal side towards the margin with some few spines. The

radial shields are longer, as long as half the radius of the disk, in contact

in their outer part, their inner ends separated by several small irregular

scales; they are a little curved; no red spots are seen.

One specimen (9 mm. diameter of disk) from Station 3424, 676 f.

From Stations 3393, 1020 f., and 3435, 859 £, there is one specimen

from each, which appear to belong to one of these two species; but as they

have lost the disk, it cannot be said with certainty to which of them they

belong. Most likely it is the latter, because the species with naked under.

side are more liable to cast off the disk than those with scaled under side.

Inconsiderable variations are seen in the form of the mouth papillae and

mouth shields.

38. Amphiura sp.

Plate XIII. Figs. 1-3.

From Station 3418, 660 f., there is a specimen of an AmjMiii^a which

appears to be a new species. It belongs to the group of Amphmra species

with 5 mouth papilte on each side (-4. cuneata Lym., A. tumida Lym., A.

nereis Lym., and the species figured by Ltmak (76), Plate V. Figs. 64-66).

It seems to be nearest related to A. nereis, but, as the disk is wholly

wanting, it cannot be determined with certainty, nor can the description

be complete.

The arms are thin and slender, about 80 mm., ten times or more the diam-

eter of the disk. Four or five small, rounded, almost equal, close set moutli

papillae, besides those on the apex, which are the largest. Mouth shield

f
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a little longer than wide, with a rounded peak within, outer part restricted

;

the sides much diverging on the inner, almost parallel on the middlle part
j

ded. Side mouth shields a little broader without than within,corners roun

where they meet.

First ventral plate very small, triangular, with outer edge curved.

Those beyond with an acute angle within, which is inconsiderably truncated

on the inner joints, Avhere the plates are in contact; the outer edge is

curved, inner and outer laterals almost straight, outer corners rounded;

they are almost equally broad and long. Side arm-plates with spine-ridge

not very prominent, a little naked space separating those of each two

adjoining joints, not distinctly seen from the dorsal side. Dorsal plates

transversely oval, more or less distinctly separated by the side arm-plates;

less than twice as broad as long.

Three equal tapering arm-spines, about as long as an arm-joint.

small rounded tentacle scales.

Presumably the under side of the disk is naked.

Two

)

39, Ampliiura papillata n. sp

Plate XIV. Figs. 4-6.

Diameter of disk, 9 mm. ; width of arms close to disk, without spines,

2 mm. ; length of arms unknown. Five mouth papilloe on each side, besides

those on the apex, all more or less pointed, conical, the outermost but one

by far the largest ; the rest almost equally large, those on the apex smaller

than the others and placed a little higher up in the mouth. At their basis

there are one or two (at the one mouth angle none) very small papilla).

Mouth shield inconsiderably more wide than long, with an almost right angle

within, outer part restricted ; inner sides straight or feebly curved, corners

rounded. Side mouth shields rather long and unusually narrow in their

whole length.

First ventral plate very small, triangular, with an acute angle within

and outer edge curved. Those beyond somewhat wider than long, rather

broadly in contact, their inner angle thus being truncated. Outer edge

curved, inner and outer laterals re-enteringly curved ;
outer corners some-

what produced. Side arm-plates with spine-ridge little prominent; no

naked space separating them Dorsal plates broadly in contact, about

twice as broad as long ; inner side concave, outer side convex, twice as

I*:
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wide as the former- lateral sides straight^ outer corners rounded. The
first dorsal plate shorter than those beyond^ and inside that there are seen

some very srnall^ narrow, indistinct plates.

Dorsal side of the disk covered with small, rather thick, overlapping

scales, among which the primary plates are scarcely seen. In the inter-

brachial spaces there is an irregular median row of a little larger scales, and

along the margin there are also some more conspicuous scales, overlap-

ping towards the radial shields. These are small, pearseed-shaped, scarcely

as long as one third of the radius of the disk, widely separated by several

irregularly arranged scales; their outer edge is straight; no scales outside

them. Under side of the disk covered by scales of about the same size as

those on the dorsal side, but curiously enough they usually overlap one

another inwardly. The genital scale scarcely distinct. Along the genital

slits there are some few papilkx), and usually one or two on the first side arm-

plate. Along the margin of the disk are seen a few short spines, and over

the arm-basis there are many small, irregularly arranged papillas or spines.

Margin of the disk a little concave ; the edge rather sharp, the scaling of

the dorsal and the ventral side being rather sharply set off from each

other.

Three arm-splncs, the middle one the longest, all a little longer than an

arm-joint; they are rather thick at the basis, not pointed, and seen from

above or below they are feebly curved. Two or three tentacle scales : one

large, oval, on the side arm-plate, and two, farther out, one small, along the

ventral plate.

Color in alcohol : gray.

One specimen from Station 3404, 385 f

We have been not a little in doubt where to place this fine species,

whether in the genus Amphiiira or OjMockiton. It appears to be rather

nearly related to A. nereis Lym., but the rather robust structure is not

AmpJuuraAAke, Further, a comparison with the figures of OiilmcUton cari-

natus (Plate XIV. Figs. 1-3) shows a rather close resemblance to this

genus. There is only one feature of any importance in which they differ :

A, papillata has two infradental mouth papilte, whereas it appears to be a

character of Opldocliiton that it has only one infradental mouth papilla;

however, that is not mentioned by Lyman in his diagnosis of this genus.

If that be right, OpJiiocldton rmdestas Koehler (67) cannot belong to that

genus, but should perhaps be referred to Amphiiira, as it is now defined.
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Evidently this very large genus needs to be subdivided, and then such

forms as A. nereis, papiUaicty (and moclcstal) perhaps would forma separate

genus.

40. Amphilepis patens Lym.

Plate X. l^igs. 8-10

Lysian : Challenger Opliiuroidea, p. 149, Plate XIX, Tigs. 1-3.

To this species we refer, with some little doubt, a specimen from Station

3414, 2232 f. The A. patens Lym. was taken between Valparaiso and Juan

Fernandez (2160 f); thus the locality seems to indicate that they are identi-

cal. There are however some rather important differences, which make

the identification somewhat doubtful; we therefoi^e have thought it best to

describe and figure our specimen.

Diameter of disk, 7.5 mm. ; width of arms close to disk, 1.3 mm. 5 length

of arms unknown. Three close set papillae on each side of the mouth angle,

short but broad ; at the apex, between the inner pair of papillae, is seen the

lowest tooth, or mouth papilla. At the pore of the second mouth tentacle

are seen two small scales or papillae, inserted on the side mouth shields.

(Not in Lyman's specimens.) These latter papilla) alone correspond to the

true mouth papillae in Amphmra ; those along the mouth slit correspond to

that seen a little higher up in the mouth in Amphiuj^ay but w^hich is not

there reckoned among the true mouth papillaB. Mouth shield triangular,

with an acute angle inwards, outer corners rounded, the sides almost

straight ; a little more broad than long. Side mouth-shields broader with-

out than within, where they meet.

First ventral plate small, rounded 3 the second has inner angle truncated,

outer edge doubly curved (not in Lyman's figure), a little more broad than

Those beyond all distinctly separated (though scarcely so much as

.in the figure), almost twice as broad as long; they have all a very obtuse

angle within, and outer edge curved; inner and outer laterals re-enteringly

curved. Side arm-plates with sj)ine ridge rather prominent (more than in

the figure). There is a naked space separating the side arm-plates of each

two adjoining joints, not seen from the dorsal side. Dorsal plates trans-

versely oval, twice as broad as long, not in mutual contact; the inner one

is rudimentary.

The disk is covered on the dorsal side with rather large, delicate, over-

lapping scales, among which the primary plates are

long.

t
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margin there are some more conspicuous plates. The radial shields are half

as long as the radius of the disk^ wholly separated by a few rather large

scales; the adradial edge almost straight, the abradial curved; inner end

more or less pointed, outer end rounded. Outside the radial shields there

may be a very small, narrow scale (not in the figure). Under side of the

disk covered with scales, much smaller than those on the dorsal side. The

genital scale distinct in most of the length; it appears to be divided after

the length, but in the single specimen we could not make that clear without

injuring it. (Seen on the left side in Figure 8.) The margin of the disk

convex, the edge rather sharp.

Three equal, tapering arm-spines, not quite as long as an arm-joint (they

are rather too pointed in the figures). One small tentacle scale at the inner

corner of the pore (in Lyman's specimen on the lateral side of the ventral

plate) ; the first pair of pores without tentacle scale (not in Lyman's figure).

Color in alcohol : white.

41- OpMonereis anmilata Lym.

Plate XIII. Fig. 11.

Lyman: lllust. Catalogue Mus. Comp. Zool, No.. I. p. 143.

« Challenger Ophiuroidca, p. 1G2.

Of this species there are two fine specimens from Panama. In Figures

10, 11, is shown a view of the dorsal side of the arm of this species, and of

0. reticulata Ltk, The inner and outer edge of the dorsal plate is a little

wider in the latter species, which seems to be the sole difierence between

these two species, besides the coloring of the disk. At any rate, they are

very closely related, perhaps identical.

From Station 3405, 53 f., there is a single arm of a large OpJdoncreis

(Plate XIII. Fig. 12), whose very wide dorsal plates and very small supple-

mentary plates seem to indicate a new species. It is finely colored
:
along

the dorsal median fine there are some small, irregular, dark brown spots; at

the margin there is a large dark brown spot on two joints, then two joints

without dark color, and so forth, regularly alternating. There are three

arm-spines ; the ventral side of the arm as usually in OpMonereis.

1
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42. Ophionereis nuda n. sp

Plate XIV. Figs. 7 9-

1

r

Diameter of disk, 8 mm. ; width of arm close to disk, witliout spines,

l.Y mm. ; length of arms, about ten times the diameter of the disk. Five

mouth papilla) on each side, rather long, more or less conical, the outer one

a little apart, being the most pointed. At the apex there maj be a very

small papilla. Mouth shield a little broader than long, with a rounded

peak within, restricted at the outer end ; outer edge straight, inner sides

curved, corners rounded. Side mouth shields very narrow, scarcely meeting

within, a little broader at their outer end.

First ventral plate small, with outer edge curved, inner edge and sides

almost straight. Those beyond a little longer than wide ;
all broadly in con-

tact, with inner angle truncated, outer edge curved or straight on the first

two joints, from the third, concave. Outer corners rounded; inner laterals

very short, outer long, both re-enteringly curved. Side arm-plates with

spine-ridge not very prominent; there is a naked space separating the side

plates of each two adjoining joints. Dorsal plates with inner edge about

twice as wide as the outer; the supplementary plates very conspicuous.

The disk is naked above and below; only along the abradial side of radial

shields there is a little space covered with small scales, which extends farther

inwards from the inner end about as far as their length. Besides these,

there are no scales at all on the disk. The radial shields are very small,

elongated-triangular, widely separated. The genital scales are rather dis-

tinct, beset witli few small papilla).

Three rather thick, somewhat curved arm-spines, a little longer than an

arm-joint, the upper one a little shorter than the others. One large, oval

tentacle scale.

Color in alcohol : brown ; the arms in the one specimen uniformly brown,

in the other with a dark brown spot on the side plate of each fifth joint, the

other joints being light brown or whitish.

Two specimens from Stations 3397, 85 f., and 3405, 53 f.

This species apparently is nearly related to Oj^hiotrUon Scmoni Doederlein

(28), (p. 288, Taf. XV. Fig. 8 u. 8 a). We have not named it Oplmtriton,

but 'Ophionereis, as we do not think it necessary to make a separate genus of

those specifcs with a naked skin. (Upon this character alone OpMotrilon was

/
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founded.) In 0. Semoni only tlie arm-plates and the middle of the mouth

shield is micovered ; in 0. nuda the whole mouth region and the radial

shields are uncovered, besides the arms. The small scales along the radial

shields recall those of other species of Ophioncreis. The covering of the disk

evidently is very variable in this genus, the species forming a series from the

rather coarse-scaled O.fusca Brock, through such forms as 0. reticulata Ltk.

and 0. nuda to 0, Semoni,

43. OpMochiton carinatus n. sp

Plate XIV. llffs. 1-3

r

Diameter of disk, 13 mm. ; width of arm close to disk, 2.8 mm.
;
length

of arm, about 10-11 times the diameter of the disk. Five or six rather

long, conical mouth papilla) on each side, the outermost but one much larger

than the rest ; one conical at the apex. Mouth angles rather long. Mouth

Dor-

shield wider than long, with an obtuse rounded angle within, inner sides

slightly, outer sides much re-enteringly curved; corners and outer edge

rounded'. Side mouth shields very narrow, not meeting within
;
their outer

end is a little widened.

First ventral plate very small, six-sided. Those beyond wider than long,

rather broadly in contact to the end of the arm. Inner angle truncated,

outer edge with a rounded median peak, re-enteringly curved towards each

side ; inner and outer laterals concave, outer corners produced. A very dis-

tinct sharp keel along the median line of the ventral plates, only disappear-

ing towards the end of the arm. Side arm-plates with spine-ridge not very

prominent, not meeting below, and above only at the end of the arm.

sal plates a little wider than long, four-sided ; the inner edge scarcely half

as broad as the outer, the former concave, the latter strongly curved (or

with a rounded peak) ; lateral sides straight, outer corners sharp. At the

base of the arm there are some quite rudimentary dorsal plates and many

very small scales besides. Dorsal side of the arm with an indistinct keel.

Disk covered with very small, overlapping scales, among which the pri-

mary plates are conspicuous. In the interbrachial spaces there are some

larger scales along the margin, overlapping towards the radial shields.

These are scarcely half as long as the radius of the disk, and half as broad

as long ; their adradial edge is slightly, the abradial edge much curved
;
a

rounded peak within, outer edge straight ; they are wholly sel^arated by

4

;

-J

\



THE OPHIURIDiE. 165

many small scales. Outside the radial shields there is a narrow band of verj

small scales. Under side of the disk covered by small, overlapping scales,

which are somewhat projecting, giving the under side a rather curious

aspect. Several larger plates are seen among the small ones, besides a row

of larger scales along the margin. Genital scale distinct in the whole length,

the inner end covered by small, overlapping scales. The margin has a little

median cut in each interbrachial space ; the edge of the disk is rather sharp.

Three, on the inner joints four, rather thick, a little curved arm-spines;

about as long as one joint and a half or two joints. Sometimes they are

equal, sometimes the upper one is a little longer. Two large, oval tentacle

scales, that on the outer side the larger, more or less covering that on the

inner side, which is inserted on the ventral plate.

Color in alcohol : dark gray.

Stations 3354, 322 f. ; 3356, 546 £; and 3394, 511 f.; one specimen

from each station. That from Station 335G is very large (diameter of disk,

27 mm.), bat badly preserved. The spines are more flat, especially the

lower one on the joints enclosed in the disk. The arm is higher and
4

the dorsal plates are broader than in the specimen described. On the inner

free joints the upper arm-spine is as long as two joints and a half. The

marginal plates are not distinct. The scales of the under side are so small

that it appears almost naked. The same is the case in the third specimen.

In these two specimens the side mouth shields meet within, and are equally

broad in their whole length.

OPHIACANTHA.

In this genus the spines of the disk" are of no little systematic importance.

Lymak distinguishes grains, spines, stumps or crotchets ; as there are, how-

ever, transitional forms (e.g. "grain-like stumps"), it is often difficult to

determine to which of these sorts the spines, etc. in specimens under exami-

nation belong. This difficulty is easily overcome when the spines, etc. of

every species are figured. This we have done here with our species, and it

should be done in the future by every one who may describe species of

OpMacantha, Also those of the species already known should be figured, if

there is occasion.

10
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44. Ophiacantha cosmica Lym.

Plate XV. rigs. 1-3

Lyman ; Challezigor Opliiuroidca, p. 194, Plate XIII. Tigs. 13-15.

Of this species there are several specimens from Stations 3360, 1672 f.
;

3381, 1772 f. ; 3382, 1793 £ ; and 3414, 2232 f.

Though in general accordance with Lyman's description^ there are sev-

eral small differences to be noted. The first ventral plate sometimes has the
i

form shown in our figure, but usually that seen in Lyman's figure ; those

beyond have a more or less distinct median cut in the outer edge. Tentacle

scales usually on the inner joints only ; in Lyman's figure they are of a

form uncommon in Ophiacantha^ and are inserted on the side of the ventral

plate, but this is not in accordance with his description^ so the figure may be

incorrect in this respect. The spines of the disk (Fig. 3) are about 0.8 mm.

long. Lyman says they are '^composed of five or six thorns, of different

lengths, soldered side by side." This description seems not to be inconsist-

ent with the figure here given. They continue on the 6-8 inner dorsal
"r

plates, along their outer edge, not spread on the plates, as on Lyman's

figure. The arm-spines are shorter than in Lyman's specimens, the longest

being scarcely as long as two arm-joints, and they are finely but distinctly

thorny. These differences we do not think to be sufficient to found a new

species or variety upon. The most important difference may be that in

regard to the arm-spines ; but their number is the same. Of far greater

importance evidently is the feature of the papillae outside the true mouth

papillo3, in which they correspond, a feature also found in 0. rosea Lym. and

0. sciikda Lym., and which gives a rather curious aspect to the mouth.

One specimen has only four arms.

45- Ophiacantha paciflca n. sp.

Plate XV. Figs. 4-6, Plate XVI. Fig. 11.

Diameter of disk, 12 mm. ; width of arm close to disk, without spines,

2 mm.; length of arms, about five times the diameter of the disk. 3-4 rather

large, more or less pointed mouth papillae on each side 5 that on the apex

usually very broad. Close to the first ventral plate is seen something like

a papilla (at the adradial side of the outer mouth tentacle), but it is not a

.*
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1

I

real papilla^ as it is not separated from tlie month skeleton. (The same is

seen in most of the OphiacantJia species, more or less developed.) Mouth

shield very broad, triangular, more than twice as broad as long ; a very ob-

tuse angle within, side corners very acute, a little rounded at the tip ; inner

sides irregularly curved, outer sides almost straight, as is the outer edge
;

usually the whole outer side makes one straiglit line. Side mouth shields

rather broad, meeting within ; their inner side irregularly curved. Mouth

and side mouth shields quite flat, with sharp edges.

First ventral plate rather large, five-sided, with an angle within. The

second is usually, but not always, in contact Avith the first, and has its acute

inner angle truncated; almost as long as broad. Those beyond all widely

separated, with an obtuse angle within ; considerably broader than long.

The second and third have the outer edge a little re-enteringly curved,

those beyond simply curved ; inner and outer laterals re-enteringly curved.

Side arm-plates with spine-ridge rather prominent. Dorsal plates rhom-

boidal, the second sometimes with inner angle truncated, those beyond

w^idely separated ; all the sides are a little curved, and all four angles rather

sharp ; sometimes the outer edge is simply curved, and the plates ai^e then

almost triangular ; they arc about equally long and broad. The arms are

not much knotted, tlie joints being inconsiderably constricted.

Disk wdiolly covered with a dense coat of small, slender spines, c. 0.4 mm.

long, with a crown of 3-5 thorns (Plate XVL Fig. 11) ; also on the dorsal

side of the first free arm-joints such spines may be found. On the under

side of the disk the scales usually are seen beneath the spines. The radial

shields are wholly covered, but appear as indistinct, little elevated ribs.

Five slender, smooth arm-spines, the two upper ones the longest, as long as

three arm-joints, the three lower ones much shorter, only about as long as

one joint. Farther out they are all only about as long as one joint. Some-

times there are 7-9 spines on the inner joints, and they may form an almost

continuous series over the dorsal side of the second joint. One pointed,

spine-like tentacle scale.

Color in alcohol : pale gray.

Several specimens from Station 3398, 1573 f.

A rather fragile species.
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46. OpMacantha inconspicua n. sp.

Plate XV. Figs. 7-11

Diameter of disk, 7 mm. ; width of arms close to disk, without spines,

2 mm. ; length of arms about six times the diameter of the disk. Three rather

broad conical mouth papilloi on each side of the mouth angle ; that on the

apex not much larger than the rest. Mouth shield broader than long,

triangular, with an obtuse inner angle, side corners rounded ; inner sides

concave, outer edge curved. Side mouth shields meeting within, equally

broad in their whole length, a little curved.

First ventral plate six-sided 5 the second sometimes in contact with the

first, those beyond widely separated; scarcely as broad as long. They have

an obtuse angle within, outer edge strongly curved, sometimes with a

median cut or a little concave ; inner laterals almost straight, outer concave.

Side arm-plates with rather prominent spine-ridge ; there is a narrow, not
^

very distinct, naked space separating those of each two adjoining joints.

Dorsal plates all more or less widely separated, with an angle within, and

outer edge curved; broader than long. Arms not knotted, the joints being

inconsiderably constricted.

Disk covered with small grain-like stumps (Fig. 11, a-c), about 0.1-2 mm.

long, usually ending in three thorns, which are each provided with a pair o£

smaller ones. In one specimen (Station 3357), there are a few spines of

another shape (Fig. 11, b) among the common ones. The scales of the disk

are seen beneath the stumps. On the under side of the disk the same

stumps are found, but much more sparingly. The radial shields appear

as long, rather elevated ribs or ridges, almost reaching the centre of the

disk; their outer end is uncovered, and they are widely separated from

one another.

Six smooth arm-spines, on the inner joints 7-8. On the second joint they

form an almost continuous series over the dorsal side of the arm, farther out

they are widely separated above, and finely arranged along the sides of the

arm, a little curved (Fig. 9). The upper one is short and slender, except

on the two inner joints, the next two are much the longest, as long as

two-three arm-joints; the three (four) lower ones are little longer than an

arm-joint. One large oval pointed tentacle scale.

Color in alcohol : pale gray.

1
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Several specimens from Stations 3357, 782 f
.

; 3393, 1020 f
. ; 3407,

885 f.^ and 3408, 684 f.

From Station 3404, 385 f., there is a young specimen of an Ophiacantha

3 mm. diameter of disk, which has mnch resembhmce to 0. inconspima

(mouth region, ventral plates, tentacle scales), but differs from that species

in the knotted arms; the spines of the disk are as Figure 11, b. From

0. moniliformis, which it resembles in the knotted arms, it differs in regard

to the mouth shield and the ventral plates. It also very much resembles

the 0. pmiacvinm Ltk., but differs from that species through its smooth

spines. It may be really that species, but it seems too hazardous to assert

upon such scanty material that this species lives both in the Atlantic and

the Pacific Ocean.

)

I

47. Ophiacantha spinifera n. sp

Plate XVI. FJS. 9, I'late XVII. Figs. 1-3.
^

Diameter of disk, 9 mm. ; width of arms close to disk, without spines,

2 mm. ; length of arms 4-5 times the diameter of the disk. Three rather

long conical mouth papilte on each side of the mouth angle, that on the

apex not much wider than the rest. Mouth shield about twice as broad as

long, with a rounded peak within and without, inner and outer sides re-

enteringly curved, side corners rounded. Side mouth shields a little broader

within than without, a little curved; they scarcely meet within.

First ventral plate suiall, with outer edge much rounded, inner side a

little concave. The second usually in contact with the first, those beyond

widely separated ; they have a very obtuse angle within, outer edge curved,

with a feeble re-entering curve in the median hne ; inner and outer laterals

almost straight, outer corners rounded, except on the second plate. The

inner ones are a little more broad than long, farther out they are equally

broad and long. Side arm-plates with spine-ridge rather prominent.

Dorsal plates triangular, with outer edge curved, separated, except on the

two inner joints. The inner angle is rounded ; they are about equally

broad and long.

The disk is covered by stout, 0.6-0.7 mm. long stumps, which end in

three-five thorns (Plate XVI. Fig. 9) ; a few stumps sometimes are found on

the dorsal side of the first free arm-joint. The outer end of the radial shields

is uncovered; they do not form, ridges. The scaling is rather distinct be-

'a
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neath the stumps. On the under side of the disk there are stumps only on

the outer part^ on the inner part the scales are naked. Genital scales not

distinct.

Six or five arm-spines^ farther out only four; they do not form a con-

tinuous series over the dorsal side of the inner joints. The upper one is

much the longest, about as long as tla^ee arm-joints, on the inner part of the

arm ; farther out it is not much longer than the others. Downwards they

gradually diminish in lengthy the lowest being scarcely as long as one arm-

joint. They are feebly thorny, the upper ones almost smooth. One rather

largo oval pointed tentacle scale.

Color in alcohol : gray.

Ten specimens from Stations 3356, 546 f., and 3393, 1020 f.

48. Ophiacantha Nomani Lym.

Plate XVI. Figs. 1-4.

Ophiacantha Normani. Lyman : Preliminary Ecport of t!ie Challenger Opliiuroidca. Part II. Bull. Mus.

Conip. Zo61., Yo]. VI. Ko. 2, p. 58. Plate XV. Pigs. 414.-416.

O^liiomUra normani. " Cliallengcr Ophinroidea, p. 208. Plate XXVI. Figs. 9-11.

Of this species there are numerous specimens from Stations 3432,

1421 f (one young specimen) ; 3435, 859 f. ; and 3436, 905 f.

As our specimens show several differences from the figures given by

Lymak, we have deemed it best to c^ive fio^ures also. The differences are as

follows.

The mouth papilte are all cylindi'ical in Lyman's figure ; in our speci-

mens that on the apex is broad and flat, and sometimes the two adjoining

papillae are likewise so. At the pore of the second mouth tentacle there is

a more or less distinct small rounded papilla. Sometimes there are more

papilla3 crowded at the apex. The mouth shield, according to Lyman,

is " a little broader than long," in our specimens it is twice as broad as

long, and so it is also represented in Lyman's figure. Its sides are all

slightly concave, or the outer sides are straight or a little curved. The side

mouth shields sometimes meet within.

The ventral plates are rather different from those in Lyman's figure,

especially the second, which has usually the outer edge a little concave.
r

Often all the ventral plates have a Httle re-entering curve or median cut in

the outer edge. The secoud is about equally broad and long, farther out
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)

they become much broader (Figm-e 2 gives them scarcely broad enough).

The dorsal plates have, according to Lymajst, a blunt angle within; in our

specimens they have the inner angle truncated in about the inner half

of the arnij being rather broadly in contact. The grains oE the disk are

rounded, according to Lymak (not figured separately) ; in our specimens they
r

are a httle pointed, ending in a few small spines (Fig. 4). These grains are

found along the outer edge of the dorsal plates far out on the arm, some-

times almost to the end. Lyman says that only the first three or four are

provided with grains; his figure, however, shows them on the first six plates

(all that are figured).

The two upper arm-spines are, according to Lyman, as long as a joint

and a half, but his figures are far better in accordance with our specimens,

where the upper one is as long as three arm-joints, the next much shorter

;

farther out also* the upper one is somewhat shorter. The tentacle scale is

pointed, a little curved.

There are thus not a few differences to be noted between our specimens

and Lyman's, judging from his figures and description. However, all these

differences are rather unimportant, and may partly depend on a slight in-

accuracy by Lyman. In any case they seem to us too insufficient for

founding a new species upon.

0. JVormam \Yixs taken by the ^'Challenger" in the Eastern Pacific; it has

thus a very wide distribution.

Lyman orio-inally placed this species in the genus Ophiacantha ; later he

transferred it to OpUomitm. We cannot agree with him in this, and have

replaced it in the genus OjMacaniJia. ^Moreover, we find Ophiomiira a very

ill defined genus, which can scarcely be upheld, at any rate in its present

state. However we shall not at present say more about it, as we lack suffi-

cient material of such forms.

>

49. Ophiacantha moniliformis n. sp

riate XVI. Figs. 5-8.

Diameter of disk, 5 mm. ; width of arm close to disk, without spines,

1 mm. ; length of arms c. 6 times the diameter of the disk. Three-four

conical mouth papilla) on each siJe" of the mouth angle; that on the apex

much larger. Mouth shield almost cruciform, with all angles rounded, a

and outer sides concave. Sometimes
little broader than long

;

inner

fr.
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there is a spine at the outer angle. Side mouth shields broad, meeting

within.

First ventral plate rather large, with a truncated angle within, outer

edge almost straight. Those beyond very widely separated ; they have a

very small peak within, the inner laterals making almost a straight line

across the arm; outer laterals a httle concave, outer edge strongly curved,

outer corners rather sharp. They are very short, twice as broad as long,

only the second is a little longer than the rest. Side arm-plates very long,

with spine-ridge very prominent. Dorsal plates small, triangular, with outer

edge rounded ; almost equally broad and long, very widely separated. Arms

slender, very much knotted, the joints being deeply restricted at the inner

end, thick at the outer end, where ventral and dorsal plates are.

Disk densely covered, above and below by very small grains or stumps,

about 0.1 mm. long, which end in a few spines (Fig. 8). The outer end of the

radial shields is uncovered, in mutual contact, their inner ends are rounded,

diverging; they do not make very prominent ridges. The outer end of the

radial shields directed somewhat upward, being thus a considerable distance

from the dorsal side of the arm. Perhaps this is an unnatural condition, but

it is seen in all our specimens.

Five-four slender smooth arm-spines, farther out only three. On the

second joint the two upper spines are as long as 3-4 arm-joints, the lower

only as long as one joint. Farther out they rapidly diminish in length, and

from the 7th or 8th joint also the upper spine is only about as long as one

arm-joint. One very small spine-like tentacle scale.

Color in alcohol : gray.

Several specimens from Stations 3417, 493 f; 3424, 676 I; and

3425, 680 f.

50^ Ophiacantha costata n. sp.

Plate XVI. Fig. 10, Plate XVII. ligs. 4-6.

Diameter of disk, 7 mm. ; width of arms close to disk, without spines,

1.5 mm.; length of arms about five times the diameter of the disk. Three-

five conical, finely thorny mouth papilla) to each side of mouth angle ;
that

on the apex a little larger. Mouth shield almost twice as broad as long,

with an obtuse angle within and without, or with the whole outer edge

simply rounded ; side corners produced, inner (and outer) sides concave.

Side mouth shields broad, meeting within, a little curved.

^
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1

First ventral plate rather large, six-sided or almost round. Tlic second

is broadly in contact with the first, those beyond all widely separated^, with

an obtuse angle within. They have the outer edge curved, wuth a httle

median cut; inner and outer laterals almost straight, outer corners rounded.

They are about as long as broad; as a whole they ai-e smaller than common

in Ophlacantha. Side arm-plates with sphie-ridge rather prominent. The

dorsal plates rhomboidal or triangular, according to the more or less strong

carve of the outer edge ; inner angle broadly rounded, side corners sharp.

They are widely separated ; however the side arm-plates do not meet

above till towards the end of the arm, being separated by a naked space,
w

in which there may be small separate plates developed. The arms appear

somewhat knotted, the joints being a little constricted ; they are much

rolled up in our specimens.

The disk is wholly covered above and below by rather large grains,

which end in some, small thorns (Plate XVI. Fig. 10). Also on the first

arm-joint some such grains are found. The radial shields are wholly

*

covered, but ajjpear as elevated ridges. At their outer end there is a

little space covered with naked skin. The inner end of the genital scales

distinct.

Seven-six short, rather thick, thorny arm-spines, the upper one the

longest, scarcely longer than an arm-joint, the lower one not half as long as

an arm-joint
J

farther out also the upper one becomes shorter. One very

small, spine-like tentacle scale, that at the first pore placed nearer to the

median line of the arm, a little apart from the pore.

Color in alcohol : grayish.

Several specimens from Stations 3353, 695 f. ; 3424, 676 f. ; and

3425, 680 f.

This species appears to be rather nearly related to 0. discoidca Lyni.^

from which it is, however, easily distinguished.

• \

51. Ophiacantha contigua n. sp

Plate XVi. Fig. 12, Plate XVII. Figs. 7-9.

Diameter of disk, 5 mm. ; width of arm close to disk, without spines,

1 mm. ; length of arms about five times the diameter of the disk. 4-5 more

or less conical mouth papilto on each side ; that on the apex not much larger

than the rest. Mouth shield cciually broad and long, triangular, with a lobe

11
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without; inner angle obtuse, inner sides straight, corners rounded; the

outer lobe has a little impression. Side month shields straight, almost

equally broad in their whole length, meeting within.

First ventral plate rather large, outer edge strongly curved, the sides

deeply concave. Those beyond arc broadly in contact until about the

8th to 10th joint, farther out they have an obtuse angle within ; outer edge

curved, inner and outer laterals re-enteringly curved, outer corners rather

sharp. They are almost equally broad and long. Side arm-plates with

spine-ridge rather prominent. Dorsal plates all separated, rhomboidal or

triangular (according to the more or less strong curve of the outer edge),

about as broad as long. Arms not distinctly knotted.

Disk covered with stout rough stumps, c. 0.4 mm. long (Plate XVI. Fig.

12), which are not so close set as to hide the scahng of the disk completely.

The radial shields are uncovered, small, triangular, separated by one or

more rather large scales. Ventral side of the disk finely scaled, almost

wholly without stumps, only along the margin a few are seen. Genital

scale can be seen at the outer end of the slit.
,

Six arm-spines, on the inner joints seven, farther out only five ; they are

feebly thorny at the end. The upper ones not much longer than the lower,

as long as 1^-2 arm-joints ; farther out they are only a little shorter, w^hich

gives the arm a rather coarse aspect. On the first free joint they form an

almost continual series over the dorsal side of the arm. The two-three

first pairs of pores have two tentacle scales, those beyond only one, large,

oval.

Color in alcohol : pale gray-white.

Four specimens from Station 3380, 899 £

1

52. Ophiacantha hirta n. sp

Plate XVIII. Figs. 5-8.

Diameter of disk, 11 mm. 5 width of arm close to disk, without spines,

2 mm. ; length of arms unknown, but evidently the same as usual in

Ophiacantha, Six conical mouth papilla) on each side of the somewhat.

elongated mouth angle; that on the apex not distinctly larger than the rest.

Mouth shield with an obtuse angle within, a broad lobe without, inner sides

concave, side corners rounded ; more broad than long. Side mouth shields

more broad within than without ; inner ends rounded, meeting broadly.

is

\
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A

First ventral plate large^, with outer edge curved, inner sides concave.

Those beyond in contact far out on the arm (to the end?), but only the

two-three inner ones have the inner angle truncated, the rest have an

obtuse antrle within. The outer edge is curved, farther out usually with a

little re-entering curve in the median line, inner and outer laterals re-enter-

ingly curved, outer corners a little rounded. The inner ones are about

equally broad and long, farther out they are distinctly longer than broad.

Side arm-plates with prominent spine-ridge ; there is a little naked space

separating those of each two adjoining joints, but it is not very distinct.

Dorsal plates rhomboidal or triangular with outer edge curved; they are in

contact more or less far out on the arm; in this respect there is some

variation. Arms not knotted.

Disk densely covered with long, slender smooth spines, which end in

three long thorns (Fig. 8), c. 1 nun. long. Mostly the outer end of the

radial shields is uncovered ; they do not form ridges. Ventral side of

the disk 'covered by spines only along the margin, on the inner part the

delicate overlapping scales are uncovered. Genital scales not distinct.

Five delicate, translucent, finely thorned arm-spines; the second from

above is the longest, about as long as l-|-2 joints, those below gradually

length of the spmes doesshorter, about as long as one arm-joint. The

not greatly diminish on the inner half of the arm; they do not form a

continual series over the dorsal side of the first free joint. The first one to

three pairs of pores have two elongated tentacle scales, those beyond one,

rather large, pointed, which is however not so large as wholly to cover the

tentacle pore.
4

Color in alcohol : brown.

Stations 3425, 680 f., and 3430, 852 £; one specimen from each.

t

53. Ophiacantha paucispina n. sp

Plate XVIII. Figs. 1-4.

Diameter of disk, 18 mm. ; width of arm close to disk, 3 mm. ;
length of

arms about four times the diameter of the disk. 7-8 rather thick, small, not

pointed mouth papillce on each side of the elongated mouth angle ;
that on

the apex not much larger than the rest. They are often rather irregularly

arranged ; sometimes the outer one is apart from the rest, sometimes there

are more papillce crowded at the apex. Mouth shield broader than long,
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with a little peak within and a rather broad lobe without. The corners are

very largely rounded^ inner and outer sides concave. Side mouth shields

very narrow in the middle, broader^ rounded at the inner end, where they

scarcely meet, broadest without.
1

First ventral plate almost as large as the rest, five-sided, with outer edge

straight. Those beyond all distinctly, but not widely separated ; they have

a little peak or very obtuse angle within, the inner laterals forming an

almost straight line across the arm ; sometimes the peak wholly disappears.

Outer edge rounded, with a little median cut, outer corners rounded, outer

laterals long, re-enteringly curved. The inner plates are about equally

broad and long, farther out they become considerably longer than broad.

Side arm-plates with spine-ridge little prominent; a naked space separating

those of each two adjoining joints rather distinct, also from the dorsal side.

Dorsal plates triangular, a little more broad than long, with outer edge

curved. On the inner 5 to 10 joints they have inner angle truncated, and

are separated by a naked space, which also separates the side arm-plates.

More or less of the inner dorsal plates are rudimentary, surrounded by

naked skin; sometimes they are quite irregular, divided in small pieces.

Arms not knotted.

Disk covered above and below by dehcate overlapping scales, which

bear some spread, simple, not thorny spines (Fig. 4), c. 0.5 mm. long. Some-

times also such spines are found on the inner arm-joints. The radial shields

are uncovered, small, narrow, mostly a little curved, much diverging within

;

they are wholly separated by several small scales. There seems to be a

rather thick skin covering the disk. Genital scales not distinct.

4 to 5 short, smooth arm-spines, about as long as a joint, the upper one

a little longer. One very small, quite rudimentary, spine-like tentacle scale

at the inner end of the large pores.

Color in alcohol : gray.
*

Stations 3361; 1471 f.3 3362, 1175 f
.

; and 3414, 2232 f
.

; one specimen

from each.
^

This species is nearly related to O. Barlletti Lym., from which it is,

however, easily distinguished by its tentacle scales; 0. BartleUi has none.

Especially the remarkably formed ventral plates are alike in these two

species.

»
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54. Ophiacantha Bairdi Ljm

Plate XVIII. Figs. 9-13

Lyman: (70), p. 256, Plate V. Eigs. 70-72.

From Station 3431, 995 f., there is one specimen, which we refer to this

species ; it is fairly in accordance with Lyman's description and figures.

His figures are, however, not very elaborate ; it is therefore necessary to

give new figures of the species. A detailed description is not neededj but

some few remarks may be made.

The number of the mouth papilla) is five or six on each side of the mouth

an Me. The form of mouth and side mouth shields may be seen on the

ficrure ; the latter are'not at all seen in Lyman's figure. The two or three

first ventral plates are in mutual contact, and have thus the inner angle

truncated; those beyond have an obtuse angle within; they are a httle

broader than long. The arms have a rather curious aspect, all the plates

being deeply striated by curved ridges (Fig. 11); also in other Ophiurans

this feature may be seen, but so distinctly as here we have never seen it.

The disk is closely covered above with short, thick spines (or elongated

grains, Lymak), among which some few longer are spread ; on the ventral

side of the disk the spines are not so close set, the scaling being not

completely hidden. The longer spines are found only on the dorsal side.

Also on the mouth angle some spines are seen. Their form is seen in

Fi^mre 13, a, I, the lontr ones are about 0.5 mm., the small ones scarcely half

as lono-. The inner joints have seven arm-spines, farther out there are only

five, and they are here scarcely as long as one arm-joint.

This species is thus found both in the Atlantic and the Pacific Oceans.

%

55, Ophiomitra* granifera n. sp

Plate XIX. Figs. 9-ia.

Diameter of disk, 11 mm.; width of arm close to disk, without spines,

2.5 mm. ; length of arms ahout six times the diameter of the disk. Three

more or less conical mouth papillce on each side of mouth angle ;
the outer

one usually the largest ; that on the apex sometimes smaller, sometimes

laro-er than the rest. Mouth shield with an obtuse angle within, outer edge

* About this geuus, we refer to wliat lias been said under OpJdacantha Normani.
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curved, sometimes with a little median peak; inner sides concave, corners

sharp ; about twice as broad as long. Side mouth shields curved, broader

within than without, meeting within.

First ventral plate small, outer edge convex, inner edge concave. The

second sometimes in contact with the first, sometimes separated from it;

those beyond all widely separated, twice as broad as long. There is a very

obtuse angle within, the inner laterals forming an almost straight line across

the arm ; the outer edge has a little rounded peak on each side of the

median line, rather complicately curved (Fig. 9) ; sometimes it is simply

curved, with a more or less deep cut in the median line; outer corners

rounded, outer laterals straight, inner laterals of the second plate re-enter-

'ingly curved, on those beyond slightly sigmoidly curved. Side arm-plates

with spine-ridge very prominent. Sometimes the median end on the ventral

side of the first side arm-plates is cut off as a little separate piece. Dorsal

plates triangular with all sides curved; broader than long. The two inner

ones in contact, with inner angle truncated. Arms not much knotted, the

under side very flat or hollowed, with a feeble keel along the median line.

Disk beset with coarse c. 0.2-3 mm. long grains (Fig. 12), which do not

hide the scaling. The radial shields uncovered, triangular, in contact at

their outer end ; scarcely longer than a third of the radius of the disk.

There is a row of grains along their outer edge ; also along the outer edge

of the first two dorsal plates there are such grains. The under side of the

disk more sparingly beset with grains. Genital scale not distinct.

Six rough arm-spines, with two rows of thorns ; they are accordingly

smooth as seen from within or without, rough seen from above or below.

The upper one, or that next to it, is the longest, as long as 2-3 arm-joints;

the lower one the shortest, scarcely as long as a joint. They stand almost

at a right angle to the arm, and they are far from making a complete series

over the dorsal side of the first free arm-joints. There is one large oval

thick tentacle scale.

Color in alcohol : gray.

Stations 3424^ 676 f. (13 specimens); and 3426, 146 f. (1 specimen).

»
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56. Ophiomitra partita n. sp

riate XIX. Figs. 5-8.

i

^

Diameter of disk^ 4.5 mm.; width of arm close to disk^ without spines,
-r-

1 mm. ' leno-tli of arms unknown, but apparently about five times the diame-

ter of the disk. Three conical mouth papillae on each side of the rather elon-

gated mouth angle ; that on the apex a little larger than the rest. Mouth

shield broader than long, with an obtuse angle within and a little rounded

peak without ; corners rounded, inner and outer sides concave. Side mouth

shields a little curved, almost equally broad in their whole length; a httle

rounded within, where they scarcely meet.

First ventral plate rather small, six-sided, or with outer edge curved.

Those beyond all widely separated 3 the second broader than long, then they

become gradually narrower, and are thus at last longer than broad. They

have a very obtuse angle within, outer edge curved, with an incisure in the

median line, scarcely seen on the inner ones, farther out very conspicuous.

Inner laterals of second ventral plate concave, from the third slightly

convex; outer laterals concave, outer corners rather sharp. Side arm-plates

with spine-ridge not very prominent. Dorsal plates triangular, with outer

edge carved, equally broad and long, widely separated.

Disk covered with delicate, overlapping scales, beset w^ith spreading short

(c. 0.1 mm.) stout spines, which end in three bifurcating thorns (Fig. 8, a, h).

The radial shields uncovered, not half as long as the radius of the disk;

they are oval, with outer edge almost straight, separated by a single row of

large scales; some few spines along their outer edge. The ventral side

covered with similar scales, but without spines. Genital scale not distinct.

Five rough, thorny arm-spines, which do not form a continuous series

over the dorsal side of the first free joint; the uppermost but one on the

second joint is the longest, a little longer than two arm-joints; farther out

it becomes shorter. Downwards they gradually diminish in length, the

lower one being not so long as a joint. One rather large, broad, pointed

tentacle scale.

Color in alcohol : white.

One specimen from Station 3424, 676 f.

I J

\

*
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57. Ophiothamnus Isevis n. sp.

i

Plate XIX. Figs. 1-4.

Diameter of clisk^ 4 mm. ; width of arm close to disk^ without spineS;

1 mm.; length of arms about five times the diameter of the disk. Four flat^

pointed mouth papilla? on each side^ that on the apex a little larger; the

outer one of a somewhat different shape, having a cut on the inner side.

Perhaps it is not really a true mouth papilla. Mouth shield more broad

than long, with an obtuse angle within and a broad lobe without; corners

produced, sharp, inner sides slightly, outer deeply concave, outer edge

straight. Side mouth shields broader within than without, meeting witliin.

First ventral plate rather large, five- or six-sided. Those beyond all

widely separated, with a very obtuse angle within and outer edge slightly

curved ; inner laterals straight or a little curved, outer re-enteringly curved,

outer corners produced, rather sharp. About twice as broad as long. Side

arm-plates with spine-ridge rather prominent. Dorsal plates triangular,

with outer edge curved, all widely separated, a little broader than long; the

first one quite rudimentary. Arms distinctly knotted.

Disk almost wholly destitute of spines or grains, except on the scales in the

middle of the dorsal side, where are seen some few round grains, like those of

OpJdomitra granifera. The radial shields are very large, as long as two thirds

of the radius of the disk; they are contiguous in most of their length, only

the inner ends being separated by a single large scale; they are almost

triangular, as broad as long ; the outer edge is slightly curved. In the

narrow interbrachial space there are some small scales, which in our speci-

men arc deeply sunk, so that there is a deep ridge; but that may be an

unnatural condition. The central part of the disk is covered with small

overlapping scales. On the under side of the disk there are a few large

plates; especially conspicuous are a usually symmetrical pair, which join the

mouth shield.

The first free arm-joint has five to six arm-spines, which form a continu-

ous series over the dorsal side ; the next joint has four, those beyond only

three ; the upper one is as long as 1|—2 joints, the others about as long as a

joint; they are slender, feebly thorny. In the outer part of the arm the

lower spine is hook-like (Fig. 4). One rather large oval tentacle scale;

those on the first joint directed outwards.

i
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Color in alcohol : gray.
\ m

L

One specimen from Station 3406; 551 f.

This species shows some resemblance to Ophiothmmms remotus Lym.j from

which it is, however, very easily distinguished. It is on account of that

resemblance that we have placed it in the genus OjMothamnus , which seems

to be as ill defined as OjMomitra. Lyma?^ thinks he has found characters of

generic value in the internal structure (the genital plates) ; we are not

convinced that he is right in this. He gives figures of the internal skeleton

usually only of one species of each genus, but evidently that is too little to

determine which characters are of generic^ and which only of specific value.

58. Ophiothrix spiculata Lcconte.

Lyman: Challeuger Opliiuroidea, p. 226.

Of this species there are six specimens from Panama.

59. Ophiothrix galapagensis n. sp

Plate XX. Figs. 1-4,

Diameter of disk, 5 mm.; width of arm close to disk, without spines,

1 mm. ; length of arms about 5 to 6 times the diameter of the disk. The

vertical oval has 17-18 conical tooth papillae; 5-6 in the median line,

arran^^ed in a single row, and 6 in each marginal row; the latter are a little

longer than the median ones; the lower ones are very small, growing grad-

ually longer upwards. 3-4 flat teeth with straight cutting edge ; the upper

one is the narrowest. Mouth shield twice as broad as long, with a peak

within and without; corners rounded, inner and outer sides concave. Side

mouth shields equally broad in their whole length, meeting within.

First ventral plate rather large, rounded ; those beyond broadly in

contact, inner angle thus truncated ; outer edge curved on the second and

third, farther out feebly concave. Inner and outer laterals slightly concave,

outer corners truncated. The second ventral plate is longer than broad

;

those beyond rapidly grow broader, and just outside tlie disk they are

broader than long, and they remain so almost to the end of the arm. Side

arm-plates with rather prominent spine-ridge ; there is a naked space

separating those of each two adjoining joints. Dorsal plates rather broadly

in contact, inner angle truncated; outer edge much rounded, lateral sides

*
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slightly concave; their outer end is a little thickened; almost equally broad

and long.

Disk covered with very small scales^ which are scarcely seen beneath the

covering of spines. These are of two sorts (Fig. 4, a, b) ; short, thick,

smooth ones, which end usually in three thorns, c. 0.1 mm. long (a little

shorter on the central part of the disk than towards the margin), and long,

slender ones, c. 1 mm. long, feebly thorny in their whole length, ending in

few small close set thorns. The radial shields are very large,some

triangular, with outer edge slightly curved, the other sides straight ; they

just meet without, and the corners are here a little knotted. Their width

is two thirds of their length, which is almost the same as the radius of the

disk; they are without spines. The ventral side of the disk is naked on the

inner part ; along the margin there is a rather broad band of small scales,

covered with spines of the small sort only. The margin of the disk not

produced in the interbrachial spaces.

Five-six slender, translucent, serrated arm-spines, increasing in length

towards the dorsal side; the lower one is only half as long, the upper almost

three times as long as an arm-joint; sometimes, however, the uppermost

one is much shorter, the next two then arc the longest. From the fifth or

sixth joint the lower arm-spine becomes hook-shaped, with 2 to 3 thorns.

One small tentacle scale, except at the first pair of pores, which has none.

Color in alcohol : white, with a slight purphsh tint, especially on the

radial shields.

Four specimens from Station 3405, 53 f. ; one of these has six arms.

60. Ophiomyxa panamensis n. sp

Plate VII. Figs. 1-3.

Diameter of disk, 14 mm. ; width of arm close to disk, 3 ram. ; length of

arms about six times the diameter of disk. Four mouth papilla) on each side

of mouth angle, that on the apex a little larger than the rest ; they are finely

and irregularly serrate, but they have no transparent band along the margin

as in other OpUomyxa species. Below the first mouth tentacle are three

spine-like papilla3. Mouth shield transversely oval, broader than long, with

a rather indistinct peak within. Side mouth shields not meeting within.

First ventral plate rather large, six-sided, or with outer edge broadly

curved. The second is in contact with the first, those beyond separated by
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a five-sided naked space. They have a truncated angle within and a deep

cut in the outer edge, thus bifurcating at the outer end; inner and outer

laterals slightly concave. They are broader than long. Sometimes the

inner end of the ventral plate is divided from the chief part of the plate.

Side arm-plates with spine-ridge little prominent. Dorsal plates rhomboidal,

twice as broad as long, in narrow mutual contact in the whole length of the

arm ; inner sides slightly concave, outer edge convex in the middle, concave

towards the sides. (In fact, the dorsal plates are closely soldered with the

arm-bones, and mostly consist of small, irregular, ill defined plates, whicK

look like a single plate.) The plates are distinct only in dried specimens.

The disk is wholly naked,* except the radial shields and a single row of

scales all round the margin ; between the radial shields there are 4-5 ; in

the interbrachial spaces there are about 15 or more, the number being rather

variable. The radial shields are club-shaped, with a little interbrachial pro-

lono-ation at the outer end; they are one fourth as long as the radius of the

disk. Along the genital slits also is seen a row of overlapping scales, more

or less distinct.

Four or five short, stout arm-spines, about as long as an arm-joint^ the

upper one the longest. No tentacle scale.

Color in alcohol : pale brown.

Several specimens from Station 3397, 85 f., and from Panama.

61. Sigsbeia lineata n. sp.

^

Plate XX. Figs. 5-8-

Diameter of disk, 7 mm, ; width of arms close to disk, 2.5 mm. ; length of

arms about five times the diameter of the disk. (The rolling up of the arms

makes the measuring somewhat inaccurate.) Four (three) mouth papilla) to

each side of mouth angle, and one diamond-shaped at the apex; they are

short and square, making a close line. That on the apex sometimes is

separated from the oral pieces, the two papilloo at its sides joining in the

median Une (Fig. 5). Mouth shield semilunar, with a very little peak

within and outer edge curved, sometimes a little restricted at the sides by

the genital slits, but not with a peak without- it is much broader than long.

* Sometimes there are, however, some spread, irregular scales in the disk skin, seen only in dried

specimens.

^

h



^

-,-L --K -iv> -'i_^r^>'^- h^-HVAx*'i^-^= Tj-^" 'J^'-_-i' -' ^lOAT r*^V-.' -'^ZO^r^JJIZ^^ I^I^lFVO
j^ . ^JV^' LJ ;,j^T.^:j:^>jiay^ ti.^Wt^^^^^ - ::-_a;-p^.^-,;^^-, -^^^ .v^j^.^,,^,,—^.^-^^--^^^ay ^^^^ ^ I^JCI"—TT^*"''

184 THE OPIIlURIDiE.

J

^

Side mouth shields very conspicuous; short and broad, meeting broadly

within.

First and second ventral plate not so large as those beyond; outer edge

curved, inner edge a little concave ; those beyond with outer and inner

edge straight; they all have laterals re-entcringly curved, and, except the

first, outer corners rounded. They are much broader than long. From about

the fifth joint the inner end of the ventral plates is deeply sunk^ so that they

appear separated, but are not so really ; they are all broadly in contact.

Side arm-plates short, but rather thick, the outer edge remarkably shiuous,

where the arm-spines are inserted ; they are separated above and below.

Dorsal plates with outer edge strongly curved, inner angle truncated, sides

straight; they are about equally broad and long, on the inner part of the

arm somewhat broader (a little too broad in Figure 6). The two-three

inner ones more or less rudimentary, separated from the radial shields by a

row of 2-3 thick plates to each side and one median.

Disk very small. The radial shields separated by a single scale or some

few large ones ; in the interbrachial space there is only a single row of scales,

but at the margin there are more small ones. Usually a rather large central

plate and some smaller irregular ones around it. Primary plates sometimes

distinct, sometimes not. The radial shields are a little more than half as

long as the radius of the disk. All the plates of the dorsal side arc thick

and swollen, but perfectly smooth. The ventral side of the disk covered

with much smaller irregular scales
;

genital scales small and inconspicuous.

The genital slits very short, but distinct.

One large round tentacle scale. Three short, broad, flat arm-spines;

the upper one especially has become very broad and large, so that it appears

like a supplementary plate on each side arm-plate. Indeed, Lyman regards

it as such in S, nmrrhina. On paring it off, the side arm-plate of the next

joint is seen beneath it, so there cannot be any doubt that it is really an

unusually developed arm-spine.

Color in alcohol: white, with light brown bands on the dorsal side.

Each arm has two longitudinal bands, one an each side of the dorsal plates.

Those of two opposite arms are continuous over the disk, those of the

other arms mostly united at the base of each arm. Finally, there is usually

a little band in each interbrachial space.

Several specimens from Station 3405, 53 f

This fine species is very nearly related to S. miirrhina Lym., from the

i
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West Indies, the most important difference being tliat the plates of the

dorsal side are here perfectly smooth, whereas they are tuberculated in

>S'. mmrhina. Also the coloring is different.

"f

f

>

62. Asteronyx dispar n. sp.
r

r

Plate XXI. Figs. 1-3. Plate XXII. Figs 10 13.

This species so closely resembles A. Loveni, M. & Tr, that no close de-

scription is needed ; we need only to note the differences.

The essential feature is that the arms are unequally developed, usually

two being distinctly narrower and shorter than the other three. In a speci-

men of 17 mm. diameter of disk, the longest arm is about 300 mm.
;
the two

shortest, about 150 and 200 mm. The large arms are considerably broader

on the middle part than at the base. In younger specimens the arms are

more alike. They are not so high as in A. Loveni, and have a more ringed

aspect, the skin being so delicate that the arm-bones are plainly seen

through it. The side arm-plates are rather prominent, more than m

A. Loveni.
, j •

There are 6-7 hook-like arm-spines, the lowermost being prolonged m

the middle part of the arm, clad with skin, and with spines at the end, as in

A Loveni These elongated spines are found only in large specimens, of

about 20 mm. diameter of disk, and only in the broad part of the large arms.

Several specimens from Stations 3354, 322 f
. ; 3392, 1270 f

. ;
3393,

1020 f • 3398, 1573 f. ; 3402, 421 f. ; 3407, 885 f.
;
and 3431, 995 f.

»

63. Asteronyx excavata n. sp

Plate XXII. rigs 8-0

Diameter of disk, 18 mm. ; width of arms close to disk, 3 mm. ;
arms of

different length; in the described specimen the shortest is about 110 mm.,

the longest al least 200 mm. The longest arms are also larger than the

shorter,°and they are broadest in the middle part, as in A. dispar.

Mouth region as in A. Loveni, the mouth papilla) only being somewhat

more obscured by the skin. The arms have a rather curious aspect
:

the

side arm-plates are narrow, elongated, directed downwards, enclosed m and

connected by a naked skin ; they make thus a fence along each side of the

arm, whose under side therefore appears deeply excavated. In side aspect

yT»i-A—^»n
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the arm appears very high, but it is really rather low; its under side is flat.

On the tip of the side arm-plates there are three spines, the upper (outer)

one very short, the next somewhat longer, the lowest elongated and club-

shaped, enclosed in thick skin and with hooks at the end, which are also

hidden in the skin ; it is directed towards the under side of the arm, that is

to say upwards, because of the elongated side arm-plates. On the inner

part of the arm this spine lies flat on the under side, the side arm-plates

not being prolonged until farther out on the arm. This feature is seen in

all the arms. The two short spines are not transformed into hooks. The

arm-bones are distinctly seen through the naked skin.

The radial shields are broad, covering almost the whole dorsal side of

the disk, not forming ribs, as in ^. Loveni and dispar. Finally the genital

slits are large, much longer than in the two named species, reaching

half way to the margin of the disk.

Color in alcohol : gray.

A young specimen of 5 mm. has the side arm-plates not yet very

elongated, but the genital slits are already very large.

Stations 3424, 676 f., and 3426, 146 f.

64. Asteronyx plana n. sp.

Plate XXI. Figs. 3-4, Plate XXII. Pigs. 7-9.

Diameter of disk, 10 mm. ; width of arms close to disk, 2 mm. ; length of

arms, 10-11 times the diameter of the disk 5 they are about equally long

and wide. Mouth papillae obscured by the skin, not conical 3 only one

conical papilla at the apex, and one row of teeth. (In young A. Loveni

there is also only one row of teeth, so that there cannot be any generic

value in this feature.) The side mouth shields are not elevated, there being

thus no elevated wall inside the genital slits; the whole under side is

quite flat.

The arms are rather flat, not looking excavated, the side arm-plates not

being elongated. There are three well developed arm-spines, the two

upper (outer) ones as long as J-| of an arm-joint, the lowermost (inner)

as long as 1^^ joints, club-shaped, with roughened end, enclosed in skin,

but not so thickly as in the other Asteronyx species. The shorter spines

are not transformed into hooks.

4
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Radial shields broad and flat, covering almost the whole dorsal side of

the disk. Genital slits very short.

Stations 3360, 1672 f. (2 specimens); 3375, 1201 f. (1 specimen); and

3376, 1132 f. (1 specimen). With the A. Locanli Koehler (64) there are now

known five species of Asteroni/x. (The A. tcnuisjnna Verr. was later trans-

ferred to the genus Ilcmieiirycde by VEmiiLL himself.) These species may

be thus distinguished :
—

1. The arm-spines transformed into hooks (except the lowest) ...... 2.

The arm-spiues not transformed into hooks 4.

2. Lowest arm-spine not elongated - A. Locardi'^odihx,

Lowest arm-spiuc elongated . . j
^•

3. Arms about equally long and large A. LoveniU.Tx.

Anns unequal ; the lowest arm-spine prolonged only on the large arms . . A. dlspar Ltk. & Mrtsn.

4. Side arm-plates elongated
;
genital slits long A. excavata l.iV. tmi^^x.

Side arm-plates not elongated
;

genital slits very short , A. plana Ltk. & Mrtsn.

65. Astroschema sublsevo n. sp.

riate XXTT. FJss, 13, 14.

Diameter of disk, 12 mm. ; width of arm close to disk, 5 mm. ; height of

arm, 5 mm. ; length of arms, c. 300 mm. Mouth angles and the whole

under side usually perfectly smooth ; a few specimens, however, have some

small grains on the ventral side of the disk ;
8-9 well developed, rounded

teeth. Usually no mouth papilla) distinct, only some few grains at the sides

of the apex. In the smaller specimens the mouth papilla) may be rather

distinct.

The rather high arms are wholly naked below ; the sides and the dorsal

side of the arms and the dorsal side of the disk covered with round rough

grains of different size, smaller on the sides, larger on the dorsal side of the

On the disk the ribs are closely covered with large grains, the spaces

between them only sparingly beset with smaller grains. The genital slits

arms.

almost as high as the side of the disk.

At the first two pores there are no tentacle scales (or arm-spines), at the

third one or two, and from the fourth there are two, sometimes three. The

inner one is elongated, in the middle part of the arm as long as two joints,

club-shaped, enclosed in thick skin ;
the outer one is scarcely longer than

half a joint ; the end is rough, especially on the large one.

Color in alcohol : brown.
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Numerous specimens from Stations 3363, 695 f. ; 3406, 551 f.
• 3410

331 f. ; and 3429, 919 f.

This species is closely related to A. clavigera Verr., from which it seems
to differ only in the character of the granulation. {A, davigcra is '' covered
with small smooth granules.") These two species and A. intedum Lym. differ

from all the other species in the under side being destitute of granulatio
a

I

66. Gorgonocephalus Diomedese n.

Plate XXI. Fig. 5, Plate XXII. Fig. 1.

sp,

Diameter of disk, 50 mm. Distance from the outer end of the mouth
slit to the first bifurcation, 21 mm., from the first to the second bifurcation

about 15 mm., but the length between the twigs begins to be rather variable

from the first. The dorsal side of the disk beset with stout, acute spines,

about 1-li mm. long, especially on the radial shields, which form high ribs.

The ventral side also is beset with spines, somewhat shorter than those of

the dorsal side ; along the genital slit they form a rather distinct row of

papillae. The arms are fointly granulated, the finer twi^^s with rincrs of

hooks, which lie more or less regularly alternately proximally or distally

directed. 3-4 arm-spines (tentacle scales) ; none at the first pore.

One specimen from Station 3353, 695 f. It is evidently abnormal, one
half of the disk (and the arms of that part) being much larger than the

other
;

also the spines of the disk are much more developed on the large

half than on the other.

/

-- ^

List of the Ophiuridsa of the "Albatross" Expedition, arranged
by Stations.

Station 3353, Lat. T &W ^., Long. 80^ 34' W., 695 fathoms. Bottom temperature
3°. 89 a

Amphiura polyacantlia.

Ophiacantha costata.

Astroscliema sublEeve.

Gorgonocephalus Diomede^.
'

i'.

>i

Station 3354, Lat. 7° 9' 45'^ N., Long. 80^ 50' W., 322 fathoms
7° .78 C.

Ophiochiton carinatus.

Asteronyx dispar.

Bottom temperature

A

i

>.
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Station 3355, Lat. T 12' 20'^ N., Long. 80° 55' W., 182 fathoms. Bottom tempera.

turel2°.2 C.

Amphiura gymnopora.

Aniphiura granulata.

Station 335G, Lat. 7° 9' 30^' N., Long. 81

ture 4°.4 C.

Opliiernns polyporus.

Ophiocliiton carinatus.

Ophiacantha spinifera.

Station 3357, Lat. (^^ 35' N., Long. 81° 44' W.^ 782 fathoms. Bottom temperature

8 30 W.J 546 fathoms. Bottom tempera-

3^6 C.
Ophioglypha plana.

Ophiacantha inconspicua.

Station 3360, Lat. 6" 17' JST.,

2^4 C.

Opliiernus seminudus.

Ophioglypha tumnlosa.

Ophioglypha plana.

Ophiacantha cosmica.

Asteronyx plana.

Long. 82° 5' AY., 1672 fathoms. Bottom temperature

Station 33G1, Lat. 6° 10' K., Long. 83" 6' W.; 1471 fathoms. Bottom temperature

9 o
.6 0.

Opliioglypha plana.

Amphiura clalea.

Ophiacantha paucispina.

Station 3362, Lat. 5° 56' JST., Long. ^5"" 10' 30" W.,

ture 2°.7 C.

Ophiozona alba.

1175 fathoms. Bottom tempera-

Ophioglypha tumnlosa.

Ophiomusium glabrum.

Ophiorausiuni Lymani.

Ophiacantha paucispina.

Station 3363, Lat. 5° 43' IST., Long. ^^'^ 50' W., 978 fathoms. Bottom temperature

3°C.
Opliiozona alba.

Ophiocten pacificuni.

Ophiomusium glabrum.

Ophiomusium Lymani, •

Station 3364, Lat. 5° 30' IT., Long. 86° 8' 30" W., 902 fathoms. Bottom temperature

3°.33 C.

Ophioglypha nana.

Ophiomusium Lymani.

Station 3365, Lat. 5° 31' N., Long. 86° 31' W., 1010 fathoms. Bottom temperature

2°.78 C.

Ophiocten pacificuni.

Station 3366, Lat. 5° 30' iN"., Long. 86° 45' W., 1067 fathoms. Bottom temperature

2°. 78 C.

Ophiozona alba.

Ophiogly])ha tumnlosa.

Ophiomusium glabrum.
13

f
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Station 3370, Lat. 5° 36' 40" N., Long. 86° 56' 50" W., 134 fathoms. Bottom tem-

perature 12°. 6 C.

Opliioglypha abcisa»

Station 3371, Lat. 5° 26' 20" N., Long. SQ" 55' W., 770 fathoms. Bottom tempera^-

ture 3°.89 C.

Ophiozona alba.

Ophiocten pacificum,

Ophiomusium Lymani.

Station 3374, Lat. 2° 35^ N., Long. 83° 53' W., 1823 fathoms. Bottom temperature

2°.4 C.

Ophioglypha plana.

Ophiomusium glabrum.

Amphiura assimilis.

Station 3375, Lat. 2° 34' N., Long. 82° 29' W., 1201 fathoms. Bottom temperature

2°.6C.

Ophioglypha obtecta.

Ophioglypha tumulosa.

Ophiocten pacificum.

Asteronyx plana.

Station 3376, Lat. 3° S' N"., Long. 82° 8' W., 1132 fathoms. Bottom temperature

2° .3 C.

Ophioglypha tumulosa.

Ophioglypha plana.

Ophiocten pacificum.

Ophiomusium glabrum.

Ophiomusium Lymani.

Asteronyx plana.

Station 3380, Lat. 4° 3' N., Long. 81° 31' W., 899 fathoms. Bottom temperature

2°.9 C.

Ophiocten pacificum.

Ophiactis profundi.

Ophiactis duplicata.

Ophiacantha contigua.

Station 3381, Lat. 4° 56' N., Long. 80° 52' 30" W., 1772 fathoms. Bottom tempera-

ture 2^^ C.

Ophioglypha tumulosa.

Ophioglypha plana.

Ophiomusium glabrum.

Ophiacantha cosmica.

Long. 80° 41' W., 1793 fathoms. Bottom tempera-

V.

station 3382, Lat. 6° 21' N.,

ture 2° C.

Ophiomusium glabrum.

Ophiacantha cosmica.

station 3384, Lat. 7° 31' 30" N"., Long. 79° 14' W., 458 fathoms. Bottom teiupera-

ture 5°.55 C.

Amphiura serpentina, forma typica.

t
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Station 3392, Lat. 7° 5' 30'' K., Long. 79^ 40' \V., 1270 fathoms. Bottom tempera-

i

turc 2°.4 C.

Gymnophiura mollis.

Ophioglypha tumulosa.

Opliioglypha plana.

Ophiocten pacificum.

Ophiomusinm glabrum.

Opliiomusium Lymani.

Amphiura gymnogastra.

Amphiura Diomedeae^ var.
r

Asteronyx dispar.

Station 3393, Lat. 7° 15' N., Long. 79^ 36' W., 1020 fathoms. Bottom temperature

2°.7 C.

Ophiocten pacificum.

Opliiomusium Lymani.

Amphiura serpentina, var. b.

Amphiura Diomedeee.

Amphiura notacantha (?).

Ophiacantha inconspicua.

Ophiacantha spinifera.

Asteronyx dispar.

Station 3394, Lat. 7"^ 21' N., Long. 79"" 35' W., 511 fathoms. Bottom temperature

5^4 C.

Amphiura serpentina, var. a.

Amphiura Diomedeae.

Long. 78° 34' 20" W., 85 fathoms. Bottom tempera-

Long. 80^ 21' W., 1573 fathoms. Bottom temperature

Ophiochiton carinatus.

Station 3397, Lat. 7° 33' N.,

ture 14^ C.

Ophionereis nuda.

Ophiomyxa panamensis.

Station 3398, Lat. 1" 7' N.,

2°.22C.

Ophiernus seminudus.

Ophioglypha tumulosa.

Ophioglypha plana.

Ophiocten pacificum.

Amphiura Diomedeag.

Ophiacantha pacifica.

Asteronyx dispar.
r

Station 3399, Lat. V 7' N., Long. 81° 4' W., 1740 fathoms. Bottom temperature

2°.22 C.

Ophiernus seminudus.

Ophioglypha tumulosa.

Ophioglypha plana.

Ophiomusium glabrum.

Amphiura brevipcs.

*
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Station 3400, Lat. 0° 3G' S., Long. 8G° 4G' W., 1322 fathoms. Bottom temperature

2°.22C.
Ophiozona contigua.

Ophiozona alba.

Ophiernus seminudus.

Gymnophiura mollis.

Ophioglyplia obtecta.

Ophioglypha tunmlosa.

Ophioglypha plana.

Ophioglypha divisa (young).

Ophiocten pacificum,

Ophiomusium glabrum.

Station 3402, Lat. 0^ 57' 30'' S., Long. 89° 3' 30" W., 421 fathoms. Bottom tempera-

ture 5^7 C.

Ophiernus annectens.

>

385 fathoms. Bottom temperature

Amphiura serpentina, var. c.

Asteronyx dispar.

Station 3404, Lat. 1" 3' S., Long. 80° 28' W.,

e\2 c.

Ophiomusium Dlomedese.

Amphiura papillata.

Ophiacantha inconspicua (? young).

Station 3405, Lat. 0° 57' S., Long. 89^ 38' W., 53 fathoms. Bottom temperature

15°.55C.
Ophionereis sp. (arm).

Ophionereis nuda.

Opliiothrix galapagensis,

Sigsbeia lineata.

Station 340G, Lat. 0° IG' S., Long. 90° 21' 30" W., 551 fathoms. Bottom temperature

5°.2C.
Ophiactis profundi.

Ophiothamnus leevis.

Astroschema sublseve.

Station 3407, Lat. 0° 4' S., Long. 90° 24' 30" W., 885 fathoms. Bottom temperature

2°.9C.
Ophiomusium Lymani.

Ophiactis duplicata.

Ophiacantha inconspicua.

Asteronyx dispar.

Station 3408, Lat. 0" 12' 30" K., Long. 90^ 32' 30" W., 684 fathoms. Bottom tem-
perature 4°.2 C.

Ophiacantha inconspicua.

Station 3410, Lat. 0° 19' N., Long. gO"* 34' W., 331 fathoms. Bottom temperature
e^.s C.

Astroschema subleeve.

n

t
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Station 3411, Lat. 0° 54' H.,

2°.3 C.

Ophioglypha divisa.

Ophiomusium Lymani.

Long 91" 9' W., 1189 fathoms. Bottom temperature

^
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Station 3413, Lat. 2" 31' X., Long. 92° G^ W., 13G0 fathoms. Bottom temperature

2^22 C.
Opliiozona contigua.

Opliiozona alba.

Gymnopliiura mollis.

Opliioglypha obtecta.

Ophioglypba tumulosa.

Opbioglyplia plana.

Ophioglypba divisa.

Station 3414 Lat. 10'' 14' IT., Long. 96° 28^ W., 2232 fathoms. Bottom temperature

2° C.

Ophiernus seminudus.

Ophioglypba tumulosa.

Ophioglypha plana.

Ophiomusiuni glabrum.

Amphiura dalea.

Amphilepis patens. *

Ophiacantba cosmica.

Opbiacantba paucispina.

Station 3417; Lat. 1G° 32' N., Long. 99° 48' W., 493 fathoms. Bottom temperature

4°.8 C.

Ophiomusium variabile.

Ophiacantha moniliformis.

Station 3418, Lat. 16" 33' N., Long. 99

3^89 C.

Ophiernus polyporus.

Amphiura gastracantha.

52' 30" W., 660 fathoms. Bottom temperature

Amphiura sp.

Station 3419; Lat. 16° 34' 30" N.; Long. 100° 3' W.; 772 fathoms. Bottom temperature

3°.89 C.
Ophioglypha superba.

Amphiura serpentina; var. a.

Station 3424; Lat. 21° 15' IST., Long. 106° 23' W., 676 fathoms. Bottom temperature

3°.33 C.

Ophiernus polyporus.

Amphiura serpentina, var. a.

Amphiura notacantha.

Ophiacantha moniliformis.

Ophiacantha costata.

Ophiomitra granifera.

Ophiomitra partita.

Asteronyx excavata.

Station 3425, Lat. 21° 19' K, Long. 106° 24' W., 680 fathoms. Bottom temperature

3°.89 C.
Ophiernus polyporus.

Ophioglypha scutellata.

Ophiacantha moniliformis.

Ophiacantha costata.

Ophiacantha hirta.

-J
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Station 3426, Lat. 21° 21' X., Long. 106° 2U W., 146 fathoms. Bottom temperature

10°.7 C.

Ophiomusium variabile.

Ophiomitra granifera.

Asteronyx excavata.

Station 3420; Lat. 22° 30' 30'' E"., Long. 107° 1' W., 919 fathoms. Bottom temperature

2°.78 C.

Gymnoi-)hiura ccorulescens (arms only).

Amphiura Diomedeai

Amphiura Diomedeai, var.

Astroschema sublaive.
^

Station 3430, Lat. 23° 16' X., Long. 107° 31' W., 852 fathoms. Bottom temperature

s

3°.3 C.

Amphiura semiuuda.

Ophiacantha hirta.

108° 40' W., 995 fathoms. Bottom temperature

2 O

Station 3431, Lat. 23° 59' K, Long.

78 C.

Gymnophiura ccerulescens.

Ophioglypha superba.

Ophiomusiuni glabrum

Ophiomusium Lymani.

Ophiacantha Bairdi.

Asteronyx dispar.

Station 3432, Lat. 24° 22' 30" N., Long. 109° 3' 20" W.; 1421 fathoms. Bottom

perature 3°.2 C.

Ophioglypha tumulosa.

Ophiomusium Lymani.

Ophiacantha Normani.
r

Station 3435, Lat. 26° 48' K., Long. 110° 45' 20" W., 859 fathoms. Bottom tempera-

ture 2°.9 C.

Amphiura notacantha (?).

Ophiacantha Kormani.

Station 3436, Lat. 27° 34' N., Long,

ture 2°.9 C.

Ophiacantha Normani.

110° 53' 40^' W., 905 fathoms. Bottom tempera-

From Panama (without exact indication of locality).

Ophioderma panamensis.

Ophioderma variegata.

Ophiactis Savignyi (Acapulco).

Amphiura granulata.

Ophionereis annulata.

Ophiothrix spiculata.

Ophiomyxa panamensis.

'
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Ojyhiomdza

P. M. Duxcan: On the OpMuridce of the Mergui Archipelago. Journ. Linn. Soc.

. 1886.

29.

London, Zoology, Yol.

N. g. : Op)hlocaiu.psis. N. sp. : Ophiulepis nodosa, Ophlopliragmus affitds^

difficilis, OpJdoadda sexradia^ Ophiothrix Aiidersoni, merguiensis, variegatus,

variahiUsj Op]docavip)sis pellicida, Kemarks on Ophiocoma scolopendriiia M. Tr.,

OpJdocnemis marniovata M. Tr.

30. P. M. Duncax. On some Points of the Anatomy of Ophiothrix variahilis Dune, and

Ophiocampsis pellicula Dune. Ibid., Yol. XXI. 1886.

31. H. Farquhar. Description of a New Species of Ophiurid^, Transact, and Proc. of
o
Othe New Zealand Institute, Yol. XXYI. 189

N. sp. Ampldxcra rosea.

32. H. Farquhar. Notes on New Zealand Echinodcrms, Ibid., Yol. XXYII. 1894.

Eemarks on Opliionereis Schayeri M. Tr., Opddopeza cylindrica Hntton, Opjhio-

thrix coendea Hutton, Ophioinyxa australis Ltk.

33. n. Farquhar. A Contribution to the History of New Zealand Echinoderms. Journ.

Linn. Soc. London, Zoology, Yol. XXYI. 1897.

N, sp. : Ophioperui Danhyi^ Arnphiiira pmsilla. Eemarks on Opldopeza cylin-

drica Hutton, Fectinura maculata Yerr., AmjMiira elegans Leach, Ophiopteris

antipodiiim Smith.

14

>-
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34.

35.

"^36.

F. FiscHEK. I>ie Echinodermen von Jan Mayen. Die internationale Polarforscliung
J r r

1882-83. Die Osterreichische Polarstation Jan Mayen, Bd. III.

ISTo new species. Eemarks on Ophiopleura horealis Kor. Dan., Gorgonocephahts

Agassizii (Stimps.).

A. Ejelstrup. De Pighudede. Zoologia danica.

Descriptions of several known species,

Gadeau de Kekville. Recherches sur les Eaunes marine et maritime de la Nor-

raandie. Bull, de la Soc. des Amis d. Sc. naturelles de Eouen. 1894.

*37. Bull, of the Nat. Hist.

38.

39,

40

41

42

43

44

45

46.

47.

48.

No new species.

W. E. Ganong. The Echinodermata of New Brunswick.

Soc, of New Brunswick, No. YII. 1888.

No new species.

R. Greeff : Echinodermen, bcobachtet auf einer Reise nach der Guiuea-Insel Sao

Thome. Zoolog. Anzeiger, Bd. V. 1882.

N. sp. : Ophioderma gulneense.

J. A. Grieg. Undersogelscr over Dyrelivet i de vestlandske Fjorde. Bergens

Museums Aarsberetn, 1888.

No new species or systematic remarks on known species.

J. A. Grieg. Gronlandske Ophiurider. Ibid. 1892.

No new species. Remarks on Ophiogl/jpha Sarsi Ltk., nodosa Ltk., Ophiocten

sericeum Forb., Ophiopus arcticus Ljg.j OpJdojjhoUs aculeata Mull., Gorgono-

cephalus Agassizii Stimps.

J. A. Grieg. 1893.

Proc.

Proc. R. Phys. Soc.

Ophiuroidea. Norske Nordhavsexpedition, XXII.

No new species. Remarks on Op)hiopjleura horealis Dan., Op)hiacantha ahysslcola

Sars, spectahilis Sars, Ophiopus arcticus Ljg., Gorgonocephalus Malmgreni (var.

of G. eucnemis M. Tr.), Agassizii Stimps., Asteronyx Loveni M. Tr.

J. A. Grieg. Om Echinodermfaunaen i de vestlandske Fjorde. Bergens Museums

Aarbog. 1894-95.

No new species or systematic remarks on known species.

A. IIeilprinn. Contributions to the Natural History of the Bermuda Islands,

of the Acad, of Nat. Sciences of Philadelphia. 1888.

No new species. Remarks on Ophiocoma crassispina Say, Op)hiactis Krehsii

Ltk. (from Ives).

J. R. Henderson. The Echinodermata of the Firth of Clyde.

Edinburgh, Vol. IX. 1889.

No new species or systematic remarks on known species.

W. A. Herdman. The Biological Results of the Cruise of the Steam Yacht " Argo "

round the West Coast of Ireland, 1890. Proc. Transact. Liverpool Biolog. Soc,

Vol. V. 1891.

No new species or systematic remarks on known species.

C. K. Hoffmann. Die Echinodermen, gesammelt wahrend der Eahrten des *' Willem

Barents " (1878-79). Niederl. Arch, f . Zoologie, SuppL, Bd. L 1882.

No new species or systematic remarks on known species.

R. HoRST. Naamlijst der tot de Nedcrlandsche Fauna behoorende Echinodermata.

Tijdschr, d. Nederl Dierk. Vereeniging, 2 Ser., Bd. I. 1885.

No new species or remarks on known species.

W. E. HoYLE. Report upon the Ophiuroidea of tlie Faroe Channel, mainly collected

by H. M. S. "Triton," in August, 1882, with some Remarks on the Distribution

of the Order. Proc. Royal Soc. Edinburgh, Vol. XII. 1884.

No new species. Remarks on Amphiura hellis Lym. (var. n. tritonis), Ophio-

glypha. signata Verr., aurantlaca Verr.

y
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49. W. E. HoYLE. A Eevised List of British Ophiuroidea.

1884.

Proc. iloyal Phys. Soc.

50.

51.

Edinburgh, VoL VIII.

No new species or systematic remarks on known species.

W. E. HoYLE. Ou the Deep-water Fauna of the Clyde Sea Area.

Soc. London, Zoology, Vol. XX. 1890.

No new species or systematic remarks on known species.

L E. Ives. Variation in Ophiura panamensis and Ophiura teres.

1889.

Journ. Linnean

Proc. Acad. Nat.

52.

53.

54.

55

56

57

58

59

60

61

Ibid. 1889.
Sci. Philadelphia.

I. E. Ives. On a New Genus and Two New Species of Ophiurans.

N. «'. : OpJiioncus. N. sp. : Ophioglypha Lockingtoni, Ophioncus granulosus,

I. E. Ives. Catalogue of the Asteroidea and Ophiuroidea in the Collection of the

Academy of Natural Sciences of Philadelphia. Ibid. 1889.

No new species. Kemarks on Ophioplociis EsmarkiJjym.^ Ophio]pholis japonica

Lym., Op)hiacUs MiiUeri Ltk., Ophiothrix rudis Lym., sjnculata Leconte,

damosa Lym.

I E. Ives. Echinoderms from the Northern Coast of Yucatan and the Harbor of

Vera Cruz. Ibid. 1890.

No hew species or systematic remarks on known species.

I. E. Ives. Echinoderms and Crustaceans collected by the West Greenland Expedi-

tion of 1891. Ibid. 1891.

No new species. Remarks on Ophioglypha rohusta Lym.

I E. Ives. Echinoderms from the Bahama Islands. Ibid. 1891.

Ibid. 1891.
N. sp. Amphiura Stearnsi,

I.E.Ives. Echinoderms and Arthropods from Japan.

N. sp. : Fectinura StearnsL Remarks on Op>hiojjlocus vnihricatus M. Tr.

C. Kekbekt. Echinodermes de I'Escaut de I'Est (Echinodermen van de Ooster-

schelde). Tijdschr. Nederl. Dicrk. Vereeniging. SuppL Del. I. 1884.

No new species. Eemarks on Ophioglypha alhida Forb. and ciliata M. Tr,

E. KoEHLER. Eccherchcs sur la faune marine des ilcs Anglo-Normandes. Bull, de

la Soc. d. Sciences de Nancy, 2 Ser., Tom. VIL 1884.

No new species or systematic remarks on known species.

R. KoEHLER. Contribution a I'etude de la faune littorale des iles Anglo-Normandes.

Ann. Sci. Nat. ZooL, G Ser., Tom. XX. 1885.

No new species or systematic remarks on known species.

E. KoEHLER. Echinodermes, recueillis a la Ciotat pendant V6t6 1894. Mem. de la

Soc, Zoolog. de France. 1894.

No new species. Eemarks on OpUoglijpha alhida Forb., Ophiothrix fragilis

Abgd., echinata M. Tr.

62. E. KoEHLER. Notes echinologiques. Eevue biologi(iue du Nord de la France,

Tom. VIL 1894-95.

N. g.: ParampMura (for OpUocoma punctata Forb.). Eemarks on Ophiothrix

fragilis Abg^d., ecliinata M. Tr.

E KoEiiLER. ^Catalo-ue raisonne des Echinodermes recueillis par M. Korotnev aux
63.

iles de la Sonde. Mem. Soc. Zool. de France, Tom. VIII. 1895.

Ee-

64.

N. g.: Ophiohelix. N. sp. : Ophioderina propinqita, Ophiohelix elegans.

marks on Ophio77iaza cacaotica Lym. (var. n. p)icta),

E. KoEHLER. Eesultats scientifiques de la campagne du " Caudan " dans le Golfe de

Gascogne. 1895. Annales de I'Universite de Lyon. 1896.

N.sp. : Ophioglypha Thouleti, OphioctenU Danteci, Ophiactis coraUicola, Ophio-

'

scolex retactus, Ophiacantha siwulans, aristata, Ophiomitra glohulifera, Astronyx

Locardi. Eemarks on Ophioglypha irrorata Lym., Ljungmani Lym., 7mnuta

rC
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z

Lym., Amjphiura dupUcata Lym.j Ophiactis Balli Thonips., Oi^hiacantha specta-

hilis G. 0. Sai'Sj rosea Lym.

Qt5, E. KoEHLER. Note preliminaire sur les Ophiures recueillis pendant les campagnes

de '' rHirondclle." Mem. Soc. Zool. de France. 1898.

N, sp. : Ophiocten longisp)inuin, scutatum, AinjMu/ra denticulata, longispiiia.

^Q, R. KoEHLEii. Note preliminaire sur les Opliiures des premieres campagnes de la

^' Trincesse Alice." Ibid. 1896.
+

N. g. : Ophiotrema. N. sp. : OpldGrmis ahyssalis, A.m,2^hiicra Iiichardij grandisj

Opliiacantha lineata, rufescens^ OpMomAtra cordifera^ Oplilotrema Alherti. Re-

marks on OpJdofjlypha ahyssorum Jjjm.jirrorata Lym., A/niijhiuro. gMgularis Lym.

67. E. KoEHLEK. Ecliinodermes recueillis par '' I'Investigator " dans I'Ocean-Indien.

Les Opliiu]-es de mer profonde. Ann. Sci. nat. Zool., 8 Ser., Tom. lY. 1897.

N. g. : OpMotyp>ci. N. sp. : Opldotypa simp)lex, OpMopyrgus Alcocki, Opldomastiis

titmidus^ Opjhioglypha inflata^ paupei^a, sordida, involuta^ OpMowAtsiuvi familiare,

elegans, OpMopryren hisprdiosus, Opldolypus gramdatus, Opldtocevavds Unera^ Oplvio-

ona bispinosa, OpJuopeza custos, FecHnura conspicua, Opluoconis iridica, Ophiactis

perplexa^ Lorioli, AmpMura CauUeryi, frigida, dispar^ partita, Opldocldton ambida-

tor, modestusj Opldacantha pentagona^ vesdta^ yratlosa, sociahids, comjjosita, duplex,

vorax, Opldomitra iniegra, rudls, Opldomyxa bengalensis, Opldocreas sp., Gorgono-

cephalus kmngatus, cornutus. Remarks on Ophioghjpha mjuaUs Lym.., palliata

Lym., flagellata Lym., undulata Lym,, radiata Lym., sculpMUs Lym., orbiculata

Lym., vmhecilUs Lym., Opldomushim valklum Ljg., scalare Lym., OpJder^uis

adspersus Lym., Opldocamax fasciculata Lym., Opjldothrix aristidata Lym., var.

n. Investigataris^ Astronyx Loveni M. Tr.

^^. G. M. R. Levinsen. Kara-IIavets Ecliinodermata. Dijmplma Togtets Zoologisk-

botaniske Udbytte. Kjobenliavn. 1886.

No new species. Systematic remarks on OpJdojjleitra horealis Dan., Astropliyton

eiicnemis M. Tr.

69. P. BE LoKiOL. Echinodermes de la Bale d'Amboine (Voyage de MM. Bedot et

C. Pictet dans I'Archipel Malais). Revue Suisse de Zoologie, Tom. I. 1893.

N. sp. : OpjMopezzella. Lutlcetd, Ophiactis BrocJd, Ophiocnida Plcteti, Ophiotkrix

Bedoti, Picteti. Remarks on Pecdnura sepAetnspjinosa Ltk., OphiacUs sexradia

Grube, Op)hiocoma scolopendriva Ag. var., oMernans v. Mart., erinaceits M. Tr.,

Ophiarachna affirds Ltk., Ophiomastix mixta Ltk., Ophiothrix punctoUmhata

V. Mart., comata M. Tr., galcdeai. Ltk., propinqua Lym., Ophiomyxa hrevlspina

V. Mart.

V

70. P. DE LoRTOL. Catalogue raisonne des Ecliinodermes recueillis par G. Y. de Robil-

lard a I'ile Maurice. III. Ophiurides et Astrophytides. Mem. de la Soc. de

phys. et de Thist. nat. de Geneve, Tom. XXXII. 1894.

N. sp. : Ophlopezzella dubiosa, Pectiniira venusta, Ophiarachna, RobiUardi^

mauritiensis, Opjhiarthrum Lymani, Ophiothrix maiirltiertsis, Rohdlardl, lepidus,

fallax, p>icturatusy tristis, Ophiomyxa llobillardi. Remarks on OiJhiolepis cincta

M. Tr., annulosa M. Tr., Ophioplocus imbricatus M. Tr., Pectinura armata Trosch.,

Ophlonereis dicbla M. Tr., Ophlocoma erinaceas M. Tr., scolopendrina Ag.,

brevipes Pet., Uneolata M. Tr., valentice M. Tr., OpJdothrix longipeda M. Tr.,

triloba v. Mart., trUineata Ltk., Ophiothela isidicola Ltk., Astroschema Rousseaui

Mich., Astrophyton clavatum Lym.

71. II. LuDWiG. Yerzeicliniss der von Prof. E. van Beneden an der Kliste von Brasilieu

gcsammelten Eckinodcrmen. Memoires couronnes, publics par PAcad. Royale d.

Sci. de Bruxelles, Tom. XLIY. 1882.

N. g. & sp. : Opjhiothrichoides Lymani. N. sp. : Ojjhiothrix Rathbuni. Remarks

on Amphiura januarii Lym., Ophiothrix angyJata Ayres.

f
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72. H. LuDwiG. Echinociermen des Eeeringsmeeres. Zoolog. Jahrb. Abth. f. Syst.,

^

1^

\

73

74

75,

76.

Bd. I. 1886.

N. sp. : Opliioglyplia macidafa. Eeinarks on Opliioglyplia nodosa Ltk.

H. LuDWiG. Opliio^Dteron elegans, eiiie neuej wahrsclieiiilich schwimmendc Opliiuri-

denforin. Zeitsohr. f. wiss. Zool., Bd. XLVII. 1888.

H. LuDWiG. Bemerkungen liber einige Ceylonesische Echinodermen. Sitzungsber.

d. niederrheiiiisclien Grescllsch. f, Natur. u. Heilkunde. 1890.

No new species.

Th. Lyman. Beporfc on the Opliiuroidea. Exploration of the F^roe Channel during

the Summer of 1880, in "Knight Errant." Proo. Eoyal Soc. Edinburgh. 1882.

No new species or systematic remarks on known species.

Th. Lymak. Heport on tlie 0[)liiuroidca. Eeports on the Results of Dredging in

the Caribbean Sea by the U". S. Coast Survey Steamer " Blake. '^ Bull. Mus.

Comp. Zool., Vol. X. No. 6.

N. g. : Ophiocopa, Op>hlotoma, Opluohrachion, N. sp. : Fectinura tesselata^

lacertosa, angulata, OpTuozona marmorea^ dypeata^ OpMermis adspersus^ Opliio-

glyplia fascictdata, ahyssorum^ scutata, tenera, OpMocten Pattersoniy Opliiomastiis

textui'atus, Amphlura incisa, nereis (3 n. sp. ?), Opjliiochytra tenuis, Opliiochiton

ternisplniis, OpMacantlia BairdU, Bartletti^ cervicoriiis, lineolata, Icevipellis, scolo-

pendrica, OpMomitra incisa, Opliiocamax fasciculcda, Ophiocopa spatula, Ophiotoma

coriacea, Ophiosciasma granuUitum, Ophiogeron supinus, Ophtobyrsa Ferrieriy

serpens, hystricis, OpTdomyxa tumida^ serpentaria, OpMochondrus crassispinus,

squamosus^ Ilemieuryale tuberculosa, Ojjhiobrachion uncinatus, Ophiocreas sjnnulo-

sus. Remarks on Ophiura elaps(T) Lym., Opliloglypha aurantiaca Verr., falcifera

Lym.j variabilis Lym., irrorata (?) Lym., convexa(?) Lym., Ophiomusium ebtir-

neum Lym., Lymani W. Th., Opliiopdiylliim petilurn Lym., Am2}Mura Verrilli (?)

Lym., tomentosa Lym., angularis Lym., Opliiacantha scutata Lym., ecJunulata

Lym., pentacrinus Ltk., stellata Lym., Ophioscolex tropicus Lym., glacialis M. Tr.,

Ophiocreas oedipus (?) Lym., Astronyx Loveni M. Tr.

Echinodermi del Golfo di Rapallo. Bull. Musei Zool. Anat. Comp.
1896.

*77. T. Maeciiisio.

79.

Torino, Vol. XI.

No new species.

78. E, y. Makenzeller. Echinodermen. Berichte der Commission ftir Erforschung des

ostlichen Mittelmecres. V. Zoologische Ergebnisse. I. Wien, 1893.

No new species. Remarks on OpMocten abyssiaolmii Forb.

E. V. Marenzeller. Zoologische Ergebnisse. V. Echinodermen, gesammelt 1893-

94. Berichte d. Commission fllr Tiefseeforschungen. XVL Denksch. d. kaiserl.

Acad. d. Wissensch. Wien, Bd. LXIL 1895.

No new species. Remarks on OpJuocten abyssicolmn Forb., Ampjhilepis florl-

fera Forb., Opiiiotlirix alopecurus M. Tr.

80. A. F. Marion. Es(piisse d'une topographic zoologique du Golfe de Marseille.

Annales du Musee d'hist. nat. de Marseille, Tom. I. 1883.

No new species or systematic remarks on known species.

81. A. F. Marion. Considerations sur les faunes profondes de la Mediterranee. Ibid.

1883.

No new species or systematic remarks on known species.

82. G. Marktanner-Turneretsciier. Beschreibung neuer Ophiuriden und Bemerk-

ungen zu bekannten. Annalen d. k. k. naturhist. Hofnuiseums Wien, Bd. III.

1887.

N. g. : Opjhioloplms. N. sp. : Ophiactis Ljungmam,, macrolepidota , LUtkeni^ Am-
' phitira MiiUeri, brevispina, Ophiocoma marmorata, Ophiotlirix foveolata^ Ophio-
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83. Echinodermen von :!Sreu-Guineea. Sitzungsber. d. Gesellscli. naturf.

84.

S6.

87.

88.

89,

tophus Novarm. Eemarks on Ophiura teres Lym., appressa Say, Fectinura spinosa

Ljg., stellata Ljg., OpUolepis cincta M. Tr., Opliioplocas imbricatus M. Tr., Ophio-

glypha alhida Ltk., affiiiis Ltk., Gruhei Heller, rohusta Ayr., nodo,su Ltk., Ophi-

actls Sadgnyi M. Tr., resiUens Lym., 7^a7/ia Lyiu., Amp>lilura crassipes, Ljg.,

Candida Ljg., Cteyei Forb., >Simpsom Ltk., cons^ric^a Lym., .72a7>ra Lyin.,/^(/br-

m^^s 0. F. Mull., occidentalis Lym., Ophlonephthys phalerata Lym., Ophionereh

reticulata Say, porrecta Lym., Ophiocoma scolopendrina Lmk., ftremj^es Peters,

Fct/enace M. Tr., Ophlothrix fragilis M. Tr., alopecurus M. Tr., angulata, Say,

fcoreana Dune, cc6^7)^^o.sa Lym., proi?ing?ta Lym., nemdma Lmk., ^a/a^ece Ltk.,

stelUgera Lym., demesm Lym., /uVsw/^a M. Tr., cama^a M. Tr., OpMothela Banco

Verr,

V. Maktens.

Freunde Berlin. 1889.

No new species. Eemarks on OpMomastix annulosa M. Tr. (var.).

Meissneu und Collin. Beitrage zur Fauna der stidostlichen und ostlichen Nordsee.

II. Echinodermen. Wissenschaftsliche Meeresuntersuclmngen, herausg. von der

biol. Station Helgoland. Neue Folge, Bd. I. 1894.

No new species or systematic remarks on known species.

Marine Invertebrates. Keport on the Expedition to Point Barrow,

Alaska. (Ophiurids, p. 160.) Washington, 1885.

No new species. Eemarks on Ophiopholis aculeata Mlill.

H. F. Nachtkieb. Preliminary Notes on the Echinoderms of Beaufort. Ann. Nat.

Hist., V. Scr., Vol. XV.

No new species or systematic remarks on known species.

A. M. NoKMAN. The Fauna of the greatest Abysses of all Oceans. The Fauna as

far as yet known which lives in the North Atlantic Ocean at greater Depths

than one thousand Fathoms. Natural' History Transact, of Northumberland and

Durham, Vol. VIIL 1883.

No new species or systematic remarks on known species.

F. G. Pearcey. Investigations on the Movements and Food of the Herring, with

Additions to the Marine Fauna of Shetland Islands. Proc. E. Phys. Soc. Edinb.

1885.

No new species or systematic remarks on known species.

C. G. JoH. Petersen. Det videnskabelige Udbytte af Kanonbaden " Hauchs

"

Togter. Echinodermata. Kjobenhavn, 1893.

No new species or systematic remarks on known species.

85. J. MuKDOcii.

90 Die Fauna der Insel Jeretik, Port Wladimir, an der Murman-Kxiste.

1889.
G. Pfeffer.

Jahrbuch d. Ilamburgischen wissensch. Anstalten, Bd. VII.

91

92.

93.

G. Pfeffer. Fische, Mollusken und Echinodermen von Spitsbergen, gesammelt

von Herrn Prof. W. Kiickenthal ira Jahre 188G. Zool. Jahrb. Abth. f. Syst.,

Bd. VIII. 1895.

G. Pfeffer. Echinodermen von Ost-Spitsbergen, nach der Ausbcutc der Ilerren

W. Kiickenthal und Dr. Alfred Walter im Jahre 1889. Ibid. 1895.

G. Pfeffer. Ostafrikanischc Echiniden, Asteriden und Ophiuriden, gesammelt von

Herrn Dr. Fr. Stuhlmann im Jahre 1888 und 1889. Mitth. Naturhist. Museums

13 Jahrg. 1895.

94.

Hamburg.
90-93. No new species or systematic remarks on known species.

E. P. Eamsay. Specimens obtained jon a Dredging Trip in Port Jackson,

of the Australian Museum, Vol. I. 1890-91.

No new species or systematic remarks on known species.

Eecords

r^
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*95. E. P. Ramsay. Catalogue of the Echinoderraata in the Australian Museum.

96. Journ. Linn. Soc,

97.

*98.

*99

100,

*101.

2d ed., 1891.

No new species.

H. N. Ridley. Notes on the Zoology of Fernando Noronha.

Vol. XX. 1890.

No new species or systematic remarks on known species.

A. T. DE RociiEBRuxE. Mat^rlaux pour la faune du Cap Vert. Nouvelles Arch, du

Mus. d'hist. nat. Paris, 2 Ser., Tom. IV. 1884.

No new species or systematic remarks on known species.

I. M. Ruijs. Zoologische Bijdragen tot de Kennis der Karazee. I. Bijdragen tot de

Dierkunde. 13 All. 1888.

No new species.

A. Russo. Echinodermi raccolti nel Mar Rosso degli Ufficiali della R. marina

Italiana. Bolletino della Soc. di Naturalisti in Napoli. 1894.

No new species.

A. Russo. Specie di Echinodermi poco conosciuti e nuovi viventi nel Golfo di Napoli.

Atti della R. Acad. d. sc. fis. e matem. Napoli, 2 Ser., Vol VI. 1894.

No new species. Remarks on OphiotJirix fragilis Abgd., liisitanica Ljg., echinata

M. Tr.

T. Scott. Note on Some Scottish Echinodermata. Annals of Scottish Natural

102.

103.

p

^

106.

^

History. 1892.

No new species.

H. SiMKOTTi. Zur Kcnntniss der Azorenfauna. Arch. f. Naturgcsch., Bd. I. J 888.

No new species or systematic remarks on known species.

W. P. Sladen. Report on a Collection of Echinodermata from the Southwest Coast

of Ireland. Proc. Royal Irish Acad., 3 Ser., Vol. I. 1890.

No new species or systematic remarks on known species.

*104. W. A. Smith. Notes on Asteronyx Loveni. Annals of Scottish Natural History.

1893.

105. M. Stosstch. Prospetto della fauna del mare Adriatico. Part V. Echinodermata.

Bolletino della Societa Adriatica di scienze naturali (Triest), Vol. VIII. 1884.

No new species or systematic remarks on known species.

Th. Studer. Uebersicht liber die Ophiuriden, welche wahrend der Reise S. M. S.

" Gazelle " um die Erde 1874-76 gesammelt wurden. Abhandl. d. kgl. Preus-

sischen Akad. d. Wissensch. zu Berlin. 1882.

N. sp.: Pectimira semicincta^ OpUolepis affinis, OpUopyrgus saccharatus, OpMo-

glypJia stellata, AmpMura modesta, congo^nsis, OpUochiton Lymani, pidothamnus

gracilis, Ophiothrlx Fetersi, smaragdina, Ophioscolex proUfer. Remarks on OpjMo-

gona laevigata Stud., OpUolepis cincta M. Tr., var. nigra, Ophioglypha hrevispina

Sm., Jiexactis Bm,, costata Lym., verrucosa Stud., carinata Stud., Ophiocten amiti-

num Lyui., OpJiiactis incisa v. Mart., cuspidata Ljm., fleontosa Lym., aspcrula Ltk.,

OpMocnida pilosa Lym., OpMonereis porrecta Lym., OpUocoma tenuispina v. Mart.,

OphiomasUx flaccida Lyra., Opliiacantha vivipara Ljg., Opliiothamnus remotus

Lym., Ophiomyxa hrevispina v. Mart.,^acctcZa Ltk., vivipara Stud.

Tn. Stubek. Verzeichniss der wahrend der Reise S. M. S. ''Gazelle'' um die Erde

1874-76 gesammelten Asteriden und Euryaliden. Ibid. 1884.

N. g. & sp. : OjMuropsis Lymani. N. sp. : Ophiocreas adherens.

Euryale aspera Lmk., Gorgonocephalus PourtaUsii Lym.

Tii. SxuDER. Die Seesterne Slid-Georgiens nach der Ausbeuto des deutschen Polar-

station in 1882-83. Jahrb. d. Hamburg wiss. Anstalten, Bd. II. 1885.

N. sp. : Ophioceramis antarctica, OpJuogJypha Martensi, Amphiura affinis^Lymani.

Remarks on OpJuoglypJat hexactis Sm.

107.

Remarks on

108.

^
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110

111

112

113

114

115,

116

117

118

119.

120

*121

*122.

109. A. Stuxbekg. Evertebrat faiinan i Sibiriens Ishaf. ^Nordenskjold: Vega-Expedi-

tionens Yetenskapliga lakttagelser, Bd. I.

ISTo new species. Eemarks on Ophioglypha Sarsi Ltk., var. n. arctica.

I. C. SuMNEK. , On the Echinoderm Fauna of Plymoutli. Eoyal Britisli Assoc.

for Adv. of Sc. 1895.

No new species or systematic remarks on known species.

A. E. Verrill. ISTotice of the llemarkable Marine Fauna occupying the Outer

Banks off the Southern Coast of N"ew England. No. 3. Amer. Journ. of Science,

3 Ser., Yoh XXIII. 1882.

N. sp. : Ophioglypha aurantiaca, Amphiura macilenta. Remarks on Ophioglyplia

confragosa Lym. (var.).

A. E. Verkill. Notice, etc. No. 4 Ibid., VoL XXIII. 1882.

N. sp. : Ophioglypha signata. Remarks on Ophioglypha Sarsi Ltk. (var.).

A. E. Vekrill. Notice, etc. No. 6 (Restoration of Disk in Ophiurans). Ibid.,

Vol. XXIII. 1882.

No new species or systematic remarks on known species.

A. E. Verkill. Notice, etc. No. 7. Ibid., Vol. XXIV. 1882.

No new species or systematic remarks on known species.

A. E. Verrill. Notice, etc. No. 9. Ibid., Vol. XXYIII. 1884.

N. sp. : Astronyx tenuispina (later, (117) transferred to Hemieuryale).

A. E. Verrill. Notice, etc. No. 10. Ibid., Vol. XXVIII. 1884.

N. sp. : Ophiochiton graiidis. Remarks on Opjhioglypha lepida Lym. (var. n.

spinulosay

A. E. Verrill. Notice, etc. No. 11. Ibid., Vol. XXIX. 1885.

N. sp. : Ophiacantlia crassidens^ enopla^ granuUfera, aculeata, Ophiomitra

spinea.

A. E. Verrill. Results of the Explorations made by the Steamer "Albatross" off

the Northern Coast of the United States in 1883. Annual Report of the Commis-

sioner of Fish and Fisheries for 1883. Washington, 1885.

N. sp. : Ophiacantha fraterna, varispina^ gracilis^ Amphiura fragilis. Remarks

on Ophioglypha bullataMV^ Th., lepida Lym., var. spinulosa Verr., Ljungmani Jjym.^

Ophiomitra spinea Verr., Ophiacantha bidentata Ljg., granidifera Verr., enopla

Verr., aculeata Verr., anomala G. 0. Sars, spectabilis G. O. Sars, crassidens Verr.,

Ophiolebes Acanelloi Yevr., Amphiura Otteri Ljg., Oj)hioscolex quadi'ispinus Yavv.,

Ilemieuryale tenidspina Verr.

A. E. Verrill. Descriptions of New Species of Starfishes and Ophiurans, with a

Revision of certain Species formerly described. Proc. U. S. National Museum,

.Vol. XVII. 1894.

N. sp. : Opjhioglypha saurura, tesselata, grandis, Astroschema clavigera. Remarks

on Ophioglyplui bidlata W. Th.

A. Walter. Ceylons Echinodermen. Jenaische Zeitschr. f. Naturw., Bd. XVIIL
1885.

No new species. Remarks on Ophiocoma scolopendrina Ag., Uneolata M. Tr.,

brevipes Pet., Ophiothrix punctolimhata v. Mart.

I. F. Whiteeaves. On some Marine Invertebrata dredged or otherwise collected

by Dr. G. M. DaAvson in 1885 (from British Columbia). Proc. Transact. Royal

Soc. Canada, Vol. IV. 1887.

No new species.

I, F. Whiteeaves. Notes on some Marine Invertebrata from the Coast of British

Columbia. Tlie Ottawa Naturalist, Vol. VII. 1893.

No new species.

^

--^

I

^

^

I

^

i

j^
,
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123. Tu. Whitelegge. List of the Marine and Fresh-water Invertebrate Fauna of Port
Journ. Proc. Eoyal Soc. N. S. Wales, Vol.

124.

f

tl25.

126.

127.

tl28.

f

Jackson and the Neighborhood.

XXITI. 1889.

Xo new species or systematic remarks on known species.

Tii. Whitelegge. The Echinodermata of Funafuti.

Vol. III. 1897.

Mem. Australian Museum,

No new species or systematic remarks on known species.

James A. Gkieg. Om Bukkenfjordens Echinodermer og Mollusker. Stavanger
Museums Aarsberetning for 1896.

No new species or systematic remarks on known species.

James A. Grieg. Skrabniuger i Vaagsfjorden og Ulvesund, yfcre Nordfjord. Berf^ens

Museums Aarbog, 1897. No. XVI.
No new species. Eemarks on Amphiura elegans Leach.

E. KoEHLER. Echinides et Ophiures provenant des campagnes du yacht I'Hiron-
delle. Besultats des campagnes scientifiques accomplies sur son yacht par
Albert I",' Prince souveraine de Monaco. Ease. XII. 1898.

N. sp. : OpJdoghjj^ha aspera, OpJiiactis echinata, Opliiacantha hrecispina. N. var.

:

Opjhiacantlia pentagona Koehler, var. armata. Hemarks on Ophioqb/pha carnea
Ltk., tesselata Verr., OpMocten hastatum Lym., scutatiim Koehler, OplUactis ahyssl-

cola Sars, Ampliiura dupUcata Lym., denticidata Koehler, longispina Koehler tenui-

spina Ljg., OpMacanfJia setosa M. Tr.

R. KoEiiLEK. Echinodermes recueillis par I'lnvestigator dans I'ocean Indien.
Deuxieme memoire. Les Ophiures littorales. Bull, scicntif. de la France et de
la Belgique, Tom. XXXI. 1898.

N. g.
:
Sthenocephalus. N. sp. : OpMolepis rugosa, Amphiura relicia, Ophiopsila

pantheri/ia, Ophiocoma luhrica, Opliiacantha decora^ vagans, Ojjhiomaza mcereus
OpMothrix insidiosa, speciosa, otiosa, diligens, Stenocephalus indicus, N. var. :

Opjhiothela Danm Verr., var. involttta, Ophiomyxa hrevispina Martens var.
irregularis. Remarks on Pectinura arenosa Lym., Ophioghjpha de Loriol sinensis
Lym., stellata Studer, Forbesi Duncan, Ophiocnida Picteti. ecldnata Lif^ Am-
phiura Duncani Lym., Opldactis affinis Dune, sexradia Grube, Ophionereis por-
recta Lym., Ophiostignia formosa Ltk., Oj)hiocoma scolopendrina Agass., erinaceus
M. Tr., OpMomaza cacaotica Lym., Ojjhiocampsis pellucida Dune, Opldopteron
elegans Ludw., Ophiothrix trilineata Ltk., striolata^ Grube, hirsuta M. Tr. triloba

Martens, propinqna Lym., vitrea Doederlein, lepndus de Loriol, co'iriata M. Tr.

Ophiarthriim elegans Peters.

f Tlie pa])ers No. 125-128 wc liavc only seen since the list was wiiitcu.

i

16
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Since the appearance of Lyman's Monograph in the " Challenger " Eeports (Vol. V.),

no less than 23 new genera and 234 (233) new species have been described. The genera

are the following :

Ophiopinax Bell (8), for Fectmura stellata Lym.

Neoplax Bell (8).

Ophioteresis Bell (19).

Ophiocrene Bell (21).

Lutkenia Brock (23).

Ophmthiops " "

OpliiospluBra " "

Ophiotriton Doederlein (28).

OpMocampsis Duncan (29).

Ophioncus Ives (52).

ParampMura Koehler (62), for Op)Jiiocoma punctata Forbes.

Ophiohelix Koehler (G3).

OpMotrema Koehler (jy(S).

OpMotypa Koehler (67).

OpMothrichoides Ludwig (71).

GywMolopJius Brock (23), for Ophiothela Iloldsivorthii Smith.
^^ r

OpMopteron Ludwig (73).

Lyman (76).

a

Ophiocojja

Opldotoma

Opliiohracliion
I 1

Opliiolopjlius Marktauner-Turneretscher (82).

Ophiuropsis vStuder (107)

Sthenocephalus Koehler (128).

Of the new species more than half the number comes in the following six genera :

Pectinura (13 sp.), OpMoglypha (21 sp.), Ophiactis (9 sp.), Amphiura (26 sp.)j Ophiothrix

(27 sp.), Ophlacantha (27 sp.). They are here all enumerated.

i(

OpJdoderma guineense Greeff (38).

propdnqua Koehler (63).

Ophioncus granulosus Ives (52).

OpMopeza conjungens Bell (8).

assimilis Bell (13).

Danhyi Farquhar (33).

custos Koehler (67).

Op>liiopezzella Lutlceni Loriol (G9)%

" dubiosa Loriol (70)^

Pectinura megaloplax Bell (8).

i(

it

a

a

Pectinura angidata Lyman (76).
r

semiclncta Studer (106).

Ophiolepls irregularis Brock (23).

?iocZosa Duncan (29).

affiriis Studer (106).

rugosa Koehler (128).

Ojjhiozona hispinosa Koehler (67).

marmorea Lyman (76).

a

a

u

a

a chjpeata

Opldoceramis tenera Koehler (67).
u

it

a

It

a

16

u

a

ti

a

Ramsayi Bell (13).
a antarctica Studer (108).

a acapensis

intermedia Bell (15).

spjJienisci Bell (21).

elegans " "

Slearnsi Ives (57).

conspicua Koehler (67).

venusta Loriol (70).

tesselala Lyman (76),

lacertcsa " "

Ophiernus ahyssalis Koehler (GG).

" adspersus Lyman (76).

Ophiopyrgus Alcoclci Koehler (67).
a saccharatus Studer (106).

OpMoglypha arnpJutrites Bell (13).

indica Brock (23).

Lockittgtoni Ives (52).

Thoideti Koehler (64).

iriflata Koehler (67).

a

a

a

{(

i

I

^

i

?

^
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Ophioghjpha paiipera Koehler (67).

sordida

^

a

iC

a

it

a

ct

a

a

i(

a

a

il

i(

a

ic

it

a

i(involuta

macidata Ludwig (72).

fascicidata Lyman (76).

ahyssormii

scutata

(t

a

a

it

it ittenera

stellata Studer (106).

Martensi Studer (108).

aiirantiaca Verrill (111)

signata Verrill (112).

saurura Verrill (119).

tesselata a

u

u

a

a

grandis

aspera Koeliler (127).

Ophiocten le Danteci Koeliler (64).

*' longispnnum [_= 0. hastatum

Lym. (127)] Koeliler (65)

scutatum " '*( c

ii Pattersoni Lyman (76).

Oj)hiomuSlum familiare Koeliler (67).

*' elegans

Ophiolipiis granulaius

Opliiomastus tnmidus

ii.

U

a

u

(f

u

a textaralus Lyman (76).

OpMotypa simp)lex Koehler (67).

OpMopyren hispinosus Koeliler (67).

OpJiioconis cincta Brock (23)

" indica Koeliler (67).

OpiJuactis modesta Brock (23).

corallicola Koeliler (64).

p)erplexa Koehler (67).

LorioU^

a

a

((

a

a

a i (

((

a

li

BrocJci JjotwI (69).

Ljungmani Marktanner-Tur-

neretscher (82)

macTolepidota

Liitkeni (t

K

ii

ecliinata Koeliler (127).

AmpMara ochroleuca Brock (23).

a •F'^.onr.r.lh^ ii ii

u

ii

ii

u

ii

a

a

fiiscoalba

oUvacea " "

BrocJci Doederlein (28).

rosea Farqnhar (31).

j)usiUa Parqnhar (33). ,

Slearnsi'f Ives (56).

deMicidafa Koehler (65)

longis2}i7ia "* *^

a a

hnphiura RicJtardi Koehler {(^(J).

grandis

CauUeryi Koehler (67).

frigida

disp)ar

partitat

incisa Lyman (76).

nei^eis

li

ti

ii

cc

it

il

a

ii

a

a

ii

i(

li

i(

it il

li

il

il

ii

il

ii

a

ii

ii li

Miilleri Marktanner-Tur-

neretscher (82).

hrevispina

modesta Studer (106).

congensis " "

afflnis Studer (108).

Lymani
macilenta Verrill (111).

fragilis Verrill (118).

relicta Koehler (128).

a ii

OpliionephtJiys (?) sesquipedalis Bell (14).

Ophiocnida alboviridis Brock (23).

sexradia Duncan (29).

verticillata Doederlein (28).

Picteti Loriol (69).

Ophiophragmus affinis Duncan (29).

il

il

it

il
difficilis

ii n

Ophionereis Sophias Brock (23).
ii fasea ii ii

Opliiotriton Semoni Doederlein (28).

Opjliiopsila pjantlierina Koehler (128).

Opliiochytra tenuis Lyman (76).

Ophiocoma marmorata Marktanner-Tur-

neretscher (82).
" /u6nca Koehler (128).

OphiaracJina clavigera Brock (123). '

*^ Rohillardi Loriol (70).
" mauritiensis " "

Opliiartlintm Lymani Loriol (70).

Ophiomastix piisilla Brock (23).
" elegans " "

Opjliiocliiton amhidator Koehler (67).

modestusa

a

it li

II

u

teiiuispinus Lyman (76)

Lymani Studer (106).

grandis Verrill (116).

Ophiacantha simulans Koehler (64).

aristata " "

?u^ea^tt Koehler (66).

rufescens '^ "

jyentagmia Koeliler (67)

ti

ti

it

ti

I
r

^

* Evidently an Ampltiura. -\ Evidently an Opldonereis. % Evidently an Ophiaciis,

n-
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Ophiacantha vestlta KoeMer (67).

u

a

iC

a

u

a

a

i(

a

a

a

a

u

a

a

a

a

i(

a

a

ii

(i

graliosa

sociabilis

composita

duplex

vorax

Bairdii Lyman (76)

Bartletti

it

a

cc

a

a

a

cervicornis

lineolata

it

u

a

itliBvipelUs

scolojjendrica '^

crassidens Verrili

enopjla

granullfera

aculeata

K

a

a

a

li

(117).
U

u

u

ii

cc

ii

fraterna Verrili (118).

varispina ^' *'

gracilis '* "

brevispina ^oeh\eT (127)

decora Koeliler (128).

vagans "• ' ^

OpMomitra glohulifera Koeliler (64).

cordlfera Koeliler ((^(j).

Integra Koeliler (67).

rudis '' "

li

ii

ii

a incisa Lyman (76).
" spinecL Verrili (117).

OpMocamax fascicxilata Lyman (76)

Ophioihamnus gracilis Studer (106).

Opldocopa spatula Lyman (76).

OpMotrema Albertl Koeliler {Q^).

OjjMothrix wicroplax Bell (8).

Darwiniii

li

ii

ii

ii

a

a

ii

a

li

iC

a

a

a

iC

it

ii

a

a

iimelanogramma
tenera Brock (23)

.

Belli Doederlein (28)

vitrea " "

Lorioli " «

Andersoni Duncan (29).

merguiensis " 6i

variegatus " ii

variabilis " a

Bedoti Loriol (69).

Picteti " "

maiiritiensis Loriol (70).

liobillardi '^

^ F

lepidas '

'

fallax '

'

picturatus *

'

tristis "

Ophiotlirix Rathbuni Ludwig (71).
ii

ii

ii

i(

it

It

ii

Petersi

foveolata Marktanner-Tur-

neretscher (82)

Studer (106).

smaragdina
insidiosa Koelder (128),

speciosa " * '<

otiosa '' '*

ii ik

ns ( i ii

if

Ophiothrichoides Lymani Ludwig (71).

Liitkenia catapliracta Brock (23).

OpjldcetMops unicolor

Op)hiospliaera insignis " ^^

Ophiocampsis pellicula Duncan (29).

Op)liiopteron elegans Ludwig (73).

Opldolo2)hus Novarw, Marktanner-Tur-

neretschcr (82)

OpldolieMx elegans Koehler (^3).

Opldomctza moereiis Koeliler (128).

OpMoscolex retectus Koeliler (64).
a prolifer Studer (106).

Opldosclasma granulat'tcm Lyman (76).

Ophiogeron supinus Lyman (76).

OpMotoma coriacea Lyman (76).

Neoplax opldodes Bell (8).

OpJdoteresis elegans Bell (19).

Opldohyrsa Perrieri Lyman (76).
iC ii ii.

ii it cc

ii

ii

ii

il

a

serpens

Itystricis

Ojjhlomyxa longipeda Brock (23).

bengcdensis Koeliler (67).

Robillardi Loriol (70).

tumida Lyman (76).

" serpentaria " "

OjJdochondrus crassispinus Lyman (76).

squar/iosus Lyman (76).

Ilemieuryale t)d)erculosa Lyman (76).

tenuispina Verrili (115).

Opldaropsis Lymani Studer (107).

Ophiobrachion uncinatus Lyman (76).

Opldocreas spimdosus Lyman (76).

adlimrens Studer (107).

Astroscheraa flosculum Alcock (2).

clatn-gera Verrili (119).

Asteronyx Locardi Koehler (64).

Opldocrene erugnia Bell (21).

Stltenocephcdus indicus Koehler (128).

Earyale Ludivigi Doederlein (28).

Astrophyton scidptnm Doederlein (28).

Gorgouocephalas lawigalas Koehler (C7).
" corniitas " "

((

a

^

#

-^
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PLATE I

Fig. ]. Ophioderma variegaia Lik. Veutral side. \.

2.

3.

Eig. 7.

Fig. 8.

Tig. 9.

Fig. 10.

Fig. 11.

l^ig-- 12.

Fig. 13.

£(

fC

fi

ff

Dorsal aide. f.

6

Y\%. 4- Ophioglj/pha superha Ltk, & Mrtsu-

Pig. 5.

Fig- 6-

c\rm-joiuts ill side view, j.

Ventral side- I.

^i

a

Dorsal side. \.

a

a

it

i<

a

cc

u

a

ti

a

a

a

u

Margin of the disk iu an interbracLial space, f

.

Outer end of the genital })late, with the arni^conib-

Ann-joiuts in side view, f

.

tnmulosa Ltk. & Mrisu. Ventral side. \.

'' '' Dorsal side. |.

H

ii

a

a

u

u

F

Dorsal side of a larger speciuieu. f

.

Veutral side of arm. \.

Ann-joiuts iu side view. \.
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rLATE II. $
-4

/vi

Fig. I. Ophiogl>/pha abcim Ltk. & Mrtsu. Ventral side

Fig. 2.

Pig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.
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PLATE III.

Eig. 1. OpUoglypha plana Ltk. & Mrtsu. Ventral side.

Eig. 2.

Eig. 3.

Eig. 4.

Fig.
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Fig. 9.
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PLATE IV.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4,
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Fig. 7.

Fig. 8.

Fig. 9.

Yi"- 10.

Fir'- 11.

Fi<' 12.

Ophiommium Diomcdem Llk, & Mrtsn. Ventral side, f

.

" Dorsal side. \.

ftf

i-i.

iC

<(

i<

it

f c

<<

variabile Ltk. & Mrtsii.

a

a

a

c;

Arm-joints in side view

Ventral side. |.

Dorsal side, f

.

Ann-joints in side view.

glabrum Ltk. & Mrtsu. Ventral side, f

.

Dorsal side. \.
t<

tt

a

a Arm-joints in side view.

Ophiofjhjiiha dlvisa Ltk. & Mrtsn. Ventral side, f

.

(f

it

it

te

u

(f

Dorsal side. ~|

5
1*

!

Arm-joints iu side view. |.

i^ iiii



E-A-.r

"k.

8

^ „Albatross"Kxpediiio]i . 18D1 . Opliiuroj (lea PI. IV.

k

iv

J'

j:

/..

J~ r

\'f
\:t

/ ^.

'-s-

%

.-.::s

2.

^^^.'
-^^

.

--/

;v'

"<-.- -'.:.

\
J

^

^:^'^.^^"

'\

.15?

1-,

J r

12.

/ ^

^1.

/ \

'^'

'

. J**-^-

*L

\

Tk J'fsrf.dnsep^ del- Vl1/i.vAtl J^ A'faffTizzsseT? ^Jryk ^^n^zen- Si^^Jomst IM^

/"J ()^thiorn(u%'U(ni dior/iedece rusp.. ^f 6 O.varutbiU n.s/i 7 9 (l^lahrum ruyt, iO f2 Ojt/(u)(jli/pha diriWniis/i.

^C^*- -1



l>-^

u

i-'r

t-

i?

E

^

^

\^-
^

^

I
I

r^

i#



^

:i

fft-^

J '

^;

^ ^

^

^



I

PLATE V.
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Eig. 3
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Fig. 8.
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PLATE VII.

rig. 1. Ophiomi/xa panamensis Ltk. & Mrtsn. Ventral side. \
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'' " '' Dorsal side.
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PLATE VIII.

Fig. L

Pig. 2.

Pig. 3.

Fig. 4.
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Amphiura serpentina Ltk. & Mrtsu., forma typlca. Ventral side.
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PLATE IX.
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PLATE X.
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1. Amphiura grmiulata Ltk. & Mrtsn. Ventral side. ^-.
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PLA.TE XI.

Fig. 1. Ampkiura seminuda Ltk. & Mrtsn. Ventral side. ^.

Dorsal side. ^{-.Fig. 2,

Fig. 3.

Fig, 4.

Fig. 5
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Fig. 6.

Fig. 7.

Fig. 8.
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PLATE XII.

Fig. 1. Amphiura Diomedaa^ Ltk. & Mrtsu. Ventral side. \.

Dorsal side.
-f.

rig. 2.

Kg. 3.

Fig. 4,

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 8, a

Fig. 9.

Fig. 10,

Fig. n.

Fig. 12.
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Mouth shield of another specimen. |-
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Ventral side of arm of another specimen. ^.
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PLATE XIIL

Fig. 1.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.
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Dorsal side of arm. ^.

Ann-joints in side view. ^.
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Dorsal side.

Fig. 1. Ophiochiton carinatus Ltk. 8c Mrtsn. Ventral side. \,

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Arm-spines.

Amphiiira papillata Ltk. & Mrtsu. Ventral side.

" '' ** Dorsal side.

4
1-

f
I

Arm-joints in side view. \

Pig. 7. Ophionereis nuda Ltk. & Mrtan. Ventral side, f

.

Fig. 8.

Fig. 9.
•* '*

Dorsal side. !•

Arm-spines. \.
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PLATE XV.

Eig. 2.

Fig. 3.

rig. 4.

Fig. 5,

Eig. 6.

Fig. 7.

Eig- 8.

Eig. 9.

Eig. 10.

Eip:. 11, (t-c

Ophiacantha cosmica Lym. f

.

** " Dorsal side of arm. \.<(
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ii.

(f

{(

((
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(I

a

Spine of the disk. Seibert Obj. II. Oc. 0.

jjacifica Ltk. & Mrtsn. Ventral side, f
" « Dorsal side, f

.

" " Arm-spiues. f.

inconspicua Ltk. & Mrtsn. Ventral side. |.

Dorsal side. |-((

((

ti

44

(t

n

t

II

Dorsal side of arm, farther out. f

.

Arm-spines. |.

Spines of the disk. Seibert Obj. II. Oc. 0,
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PLATE XVI.

Fig. 2.

rig. 3.

Fig. 4.

Fig. 6.

Fig. 7-

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig- 12.

Ophiacaniha Normani Lyiii. Dorsal side. \.

" " Ventral side. \
((

((

i(

«

it

tt

n

it

a

H

<1

t* tl

Arm-spines. |.

Grain from the disk. Scibert Obj. II. Oc. 0.

moniliformis Ltk. & Mrtsn. Dorsal side.
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tl

tt

it

t(

it

?•

Ventral side. J.

Arm-joints in side view, f

.

Spine from tlie disk. Seibert Obj. II. Oc. 0,

spinifera Ltk. & Mrtsn. Spine of the disk. Scibert Obj. II. Oc. 0.

costata Ltk. & Mrtsn. Spine of tlic disk. Scibert Obj. 11. Oc. 0.

pacifica Ltk. & Mrtsn. Spine of the disk. Scibert Obj. II. Oc. 0-

contigua Lik. & Mrtsn. Spine of the disk. Scibert Obj. II. Oc. 0.
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PLATE XVII.

Fig. 1.

rig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

(I

Ophiaca7itha spmifem Ltk. & Mrtsn- Ventral side- f

.

** " '* Dorsal side. \.

*' ** Arm-spiiies,
-f.

costata Lik. & Mrtsn. Ventral side,
-f

.

Dorsal side. |.

Arm-spines, f.

coniiyua Ltk< & Mrisu, Ventral side Y"
'* ** Dorsal side. Y-

Arnv spines. Y",
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Fig. 1.

rig. 2.

rig. 3.

Pig. 4-

Fig. 5.

Fig.

Fi^

6.

Fig. 7.

Fig. 8.

9.

PLATE XVIII.

Ojjhlacajitha 2)aiici^pi)ia Ltk. & Mrtsn. Ventral side.

Dorsal side.

!

Fig. 10.

Fig. 11.

Fii^. ]2.

Fig. 13, a, h.
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a u

Arm-joints in side view. \,

Spine of tlic disk. Scibert Obj. II. Or-

hirta Ltk. & Mrtsn- Ventral side

ii a

!•

ii

n

n

(t

Dorsal side, f

.

Ann-spiucs. \.

Spine of the disk. Seibert Obj. II. Oc. 0.

Bairdi Lym. Ventral side 8
1*

((

((

It

(I

Dorsal side. \.

Arm-joints in ventral view, sliowing the parallel ridges. ^'*-.

Arm-spiiics. \.

Spines of the disk. Seibert Obj. IT. Oc 0.
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rLA.TE XIX.

Fin-

Fig-

Fig.

Eig-

Eig.

Fig.

1.

Fig- 2.

3.

4.

OpJdothamnn^ Uvu Ltk. & Mrtsn- Ventral side. Y".

Dorsal side. V'-(1 (

(

ti

((

(1

t (

(4

tl

t (

Arm-joints in side view. ^.

Lower arm-spine from the outer part of the arm. Seibert

Obi. II. Oc. 0.

5. Gphiomitra partita Ltk. & Mrtsn. Ventral side

6.

7.

Fig. 8, a, h.

Fig.
_
9.

Fig. 10.

Fig. 11.

Fig. 12.

(I

i I

C(

i(

(£

t(

JJl

Dorsal side- \^.

10Arm-spines.

Spines of the disk from above {a) and in side view (/>). Sei-

bert Obj. IL Oc. 0.

U

t«

i(

(4

granifera Ltk. & Mrtsn. Ventral side. \-

'* ** Dorsal side. |.

Arm-spines, f-
t(

ii

i(

t< Grain from the disk- Scibcrt Obj. IL Oc 0.
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PLATE XX.

Fig. 1. Ophiothrix galapagensis Ltk. & Mrtau.. Ventral side ^
Dorsal side. \'^-

xVrm-spincs- ^-
Fig. 2.

Fig. 3.

Fi«r, 4, Uy b.

a

u

«

£f

4i

U Spines of the disk. Soibcrt Obj. 11. Oc. 0.

u

ti

a

n

ii

ii

a

Dorsal side. §

Fig. 5. Sigsheia lineata Ltk. & Mrtsn. Ventral side.

Fig. 6.

Fig- 7.

Fig. 8.

8

f
Arm-joints in side view, f
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PL/VTE XXL

Fig. 1. Asteronyx dispar Ltk. & Mrtsn. Natural size

Fig. 2.

Fig.

Fig.

3

5
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cc

Ventral side.

plana Ltk. & Mrtsn. Ventral side.

" " " .Dorsal side.

fJorgonocej)halus Diomedece Ltk. & Mrtsn. Ventral side
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rLATE XXII.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig- 13.

Fig. 14.

Gorgonocephalus Diomedecc Ltk. & Mrtsn- Dorsal Ride. Natural size.

Astcronyx excavata Ltk. & Mrtsn- Ventral side.
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c<

a

Dorsal side*

Side view of arm, in the larger part of it.

Ventral view of arm, in the larger part of it

Arm-spines.

plana Ltk, & Mrtsn- Side view of arm.

it

a

u

u

Ventral view of arm

Arm-spines-

dis2)ar Ltk. & Mrtsn, Side view of arm, in the larger part of it.

a

ii

u

a

Ventral view of arm, in the larger part of it

Arm-spines.

Astroschema suhlawQ Ltk. & Mrtsn. Ventral side.

u u ii ii Dorsal side.
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PLATE XXIII.

Chart of the Koute or the Albatross.
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C. .Z., Vok XXXII. No. 8. August,

1808. 8 pp. 3 Plntes.

C. F. LiixKEN and Th. Mortensen. The

Ophiurida^. Mem. M. C. Z., Vok XXIIL
No. 2. November, 1899. 114 pp. 22

Plates and Chart.
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PUBLICATIONS

OF THE

MUSEUM OF COMPARATIVE ZOOLOGY

m

AT HAEVARD COLLEGE.

F

There have been published of the Bulletins Vols. I. to

/

XXXL ; of the Memoirs, Vols. I. to XXIL

Vol. XXXIL of the Bulletin, and Vol. XXIIL of

Memoirs, are now m course of publication.
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