XXI,—REPORT ON THE DECAPOD CRUSTACEA OF THE ALBA-
TROSS DREDGINGS OFF THE EAST COAST OF THE UNITED
STATES DURING THE SUMMER AND AUTUMN OF 1884.

By SIDNEY L. SMITH.

In addition to all the true Decapoda which have been submitted to me
OF examination from Albatross dredgings during the summer and au-
tuu}n of 1884, this report includes a few specimens taken in 1883, but
Onitted from the report for that year.

" I the tables of specimens examined the following abbreviations are
Sed to indicate the nature of the bottom :

1
Maeterials. Colors. |  Other qualities.

|

| i
C. for clay. bk. for black. brk. for broken. i
Cr. for corals. bn. for brown. crs, for coarse.
¥. for fornminifora. | bu. for blue. fune. for fine. :
G.for gravel. dk. for dark. 1b. for globigerina. !
AL for mud. gn. for green. rd. for hard. |
0. for voze. y. for gray. rky. for rocky.
P. for pebbles. 1. for light. sft. for eoft. !
R. for rocks. rd. for red. sml. for small. i
S. tor sand. wh. for white. , i
Sh. for shells. ¥1. for yellow. !
Spg. for sponges. !
St. for stones.

1

eig _th@ CO}umn of temperatures the degrees are given in whole nuum-
ion ] fractions of half a degree or le_ss are omitted, and when the frac-
n ﬂ:s more than half a degree the next higher whole number is used.
cate le column for the number of specimens examined, lis used to indi-
Very iil-rge 8pecimens; s, small specimens; y, you.ng; and f, fragments or
8eep amperfe(’t specimens. In a few cases specimens which I have not
in rari recorded, but the numbers of all such specimens are inclosed
uumb:r et:s. When the sexes W‘ere not (EOll[lth §epa-rately the whole
Whep ¢ of specimens examined is placed in the middle of the‘columu;
be yi ht? sexes were counted separately the number of males is puton
‘Vhosf S the uumber of females on the left, and the pumber of young,
When t]?x was indeterminable, in the middle, followed 1-)y.the letter 2
eap re D}lmber of egg-bearing females was counted it 1s entered in
but Dolt) opriate column; when specimens carrying eggs were founq,
[O:;unted, a plus sign (+) is used ; and when none of the speci-
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mens examined were carrying eggs a zero (0) is used. The National
Museum Crustacea Catalogue numbers are given in the tables of speci-
mens examined, or are simply placed in parentheses after the mention
of the specimens. In a few cases among the Paguroidea, specimens
selected for their carcincecia, were catalogued among Actinozoa, in a
different catalogue from the crustacea, and such catalogue numbers are
preceded LY ap A, to distinguish them from the Crustacea catalogue
numbers, ' )

In the first report on the crustacea of the Albatross collections, I
gave no general statement of results, but confined myself strictly to
the enumeration of the specimens taken and the description of the
many new forms discovered. Here, however, I propose to discuss some
of the results of the examination of the Decapoda of the two seasons’
work. The collections made in the West Indian region by the Alba-
tross, during the winters of 1884 and 1885, have not yet been fully ex-
amined, and are not referred to in the following statements, which apply
exclusively to the region north of Cape Hatteras; but some of the re-
sults, in regard to bathymetrical range, &e., of a partial examination
of the collection of the summer of 1885 are included.

The most interesting feature of the crustacea collected by the Alba-
tross is the great number of very deep-water, or abyssal, species of
Decapoda which it contains. The whole number of species of true
Decapoda dredged by the Albatross north of Cape Hatteras is over 130
but nearly one-half of these are from shallow or comparatively shalloWw
water. None of the shallow-water species were taken below 1,000
fathoms, and it is, perhaps, best to limit the abyssal faupna to specief
occurring in depths greater than this, although some true deep-water
species are probably excluded by adopting so great a depth. Taking
this limit strictly, however, we have 43 abyssal species, of which 22 have
been taken below 2,000 fathoms, as shown in the following list:

LIST OF DEGAPODA TAKEN NORTH OF CAPE HATTERAS, BELOW 1,000
FATHOMS, BY THE ALBATROSS IN 18838485, WITH THE BATHYMET:
RICAL RANGE OF EACH SPECIES AND A BRIEF STATEMENT OF THE
CHARACTER OF THE EYES.

BRACHYURA.
CANCROIDEA.

1. Geryon quinguedens. 105 to 1,081 fathoms.
Eyes well developed, black.

DORIPPOIDEA.

2. Bthueina abyssicola. 1,497 to 2,221. .
Eye-stalks very small, immovably imbedded in the orbits, and tipped with
minute, distinotly faceted, black eyes, much smaller than the diame r
of the stalks.
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LITHODOIDEBA.

[2]

« Lithodes Agassizii. 410 to 1,255,
Eyes well developed, black.

PAGUROIDEA.

4. Parapagurus pilosimanus. 250 to 2,221.
Eyes very small, no larger than the diameter of the stalls, distinotly faceted,
black.

GALATHEOIDEA.

- Munidopsis curvirostra. 75 to1,290.
Eye-stalk very short, capable of considerable motion, and its whole terminat
portion covered with an ovoid, unficeted cornea; pigment white.

0. Munidopsis crassa. 1,742 to 2,620.
Eye-stalks short, capable of very little motion, bearing the small hemispher-
ical cornea partially imbedded uear the distal end, which projects ip a
spine; cornoa unfaceted; pigment white.
* Munidopsis similis. 1,060,
Eyes as in the last speocies.
- Yunidopsis Bairdii. 1,497 to 1,742,
Eyes nearly as in 6 and 7.
* Munidopsis rostrata. 1,098 to 1,356.

Eye-stalks short, capable of some motivn, cornea terminal, large, swollen,
reniform, unfaceted ; pigment white.

MACRURA.

ERYONTIDA.

lo, Pentacheles sculptus. 2350 to 1,031.
Eyes reduced to lobes of the ocular somite imbedded in sinuses in the front
of the carapax; each lobe with a small cornea-like area above and a
smaller one below tipping & projecting process; no colored pigment nor
faceted surfuce.

11,
P ontacheles nanus. 705 to 1,917.
Eyes as in the last species.

12,
Pentacheles debilis. 1,290 to 1,309
Eyes nearly as in 10 and 11.

CRANGONIDZA.

1
P Ontophilus abyssi. 1,917 to 2,221.

Eye-stalks very short; eyes about as large as in most species of the genus,
but much smaller than in the closely allied species (P. graoilis) inhabiting
200 to 500 fathoms ; cornea rather indistinctly hexagonally faceted; pig-
ment almost colorless except over an area on the outer dorsal side (which
s apparently of somewhat different structure from the rest of the eye),

Where there are many points of dark pigment.
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GLYPHOORANGONIDZA.

14. Glyphocrangon sculptus. 1,006 to 1,434.

Eyes very large, almost spherical, and mounted on very short stalks; corped
distinctly faceted; pigment purplish brown; a minute papilla on the
mesial side of the stalk, but perhaps not of the same nature as that in
the Miersiidee and Penwida.

15. Glyphocrangon longirostris. 828 to 1,081.
Eyes similar to those of the last species.

ALFHEIDZE.

16. Bythocaris gracilis. 8§88 to 1,043.
Eyes hemispherical, small, little larger than the diameter of thestalks;
nea distinctly faceted; pigment black.
17. Heterocarpus oryx A. M.-Edwards.” 1,081.
Eyes well developed, black, but smaller than in the species of the closel
lied genus Pandalus. t

cor-
y 8l

NEMATOCARCINIDZAE.

18. Nematocarcinus ensiferus. 583 to 2,033.
Eyes rather small, but well developed, black; papilla mivute and very ob-
scure ; no dorsal area.

MIERSIIDZE.

19. Acanthephyra Agassizii. Surface and 105 to 2,949.

Eyes rather small, but highly developed ; stalks expanded distally and cap?”
ble of great mobility ; pigment black and abundant; papilla well deve”
oped, promiunent; dorsal area present.

20. Acanthephyra, sp.t 2,069,

Eyes imperfect in the single specimen seen, but apparently nearly 2

last species ; pigment blacl ; papilla prominent ; dorsal area present:
21. Acanthephyra microphthalma. 2,574 to 2,620. .

Eyes imperfectly deve)oped; stalks capable of comparatively little motfon{
and contracted distally to the very swall eyes; pigment light brownish’
papilla minute ; apparently no dorsal area.

22. Acanthephyra brevirostris. 1,395 to 2,949.

Eyes much less highly developed than in 19, but larger than the diamet®
the stulks ; pigment brownish black ; papilla well developed ; dorsal ared
apparently absent.

s in the

rof

—

ot
* Station 2550, August 9, 1885, north latitude 39° 44’ 30, west longit,ude70° 042
1,081 fathoms, brown mud, temperature 30°,—1¢ (10661).
t The peculiar, conspicuously faceted area on the dorsal side of the eye and peé
the margin of the cornea proper, and often darker than it, which is conspicuol® lv

rto

many Alplheids and Palmmonide, is entirely absent in this species. This ared, 00”,
ever, is also absent in Pandalus propinguus, although it is very conspicuous in P. Miné
low

tagui, leptocerus, and borealis. TFor convenience, I refer to this area, in the fol
part of the list, asthe dorsal area.” o5

t A single very imperfect specimen of this species, which is very distinct from aujt
other in the collections of the Fish Commission, was taken at station 2565, d
28, 1885, north latitude 38° 19/ 20"/, westlongitude 9° 02’ 30, 2,069 fathoms, EraY #
brown ooze, temperature 37°.
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%. Acanthephyra gracilis. 1,632 to 2,512. ,

Lyes highly developedf cornca more expanded than in 19; pigwent black
and -abundant; twe well-developed papille on each stalk; dorsal area
conspicuous, elongated, in contact with the cornea proper.

- Notostomus robustus. 1,309 to 1,555.

Eyes ruther small, but larger than the diameter of the stalks, which are some-
what expanded distally; pigment black; papilla woll developed; dorsal
aren absent or perhaps represented by a conspicuous narrow process from
tho margin of the cornea.

» Notostomus vescus. 2,949.

Eyes larger than tho dinmoter of the stalks; pigment Llack ; papilla well
developed.

* Ueningodora mollis. 1,106 to 1,632.

Lyes imperfoctly developed, smaller than the dinmeter of the stalks, which
arosomowhat tapered distally ; pigment black ; papilla conspicuous; dor-
sal area absent.

HBﬂnenodora glacialis. 2,369 to 2,049.
Liyes similar to those of 26, except thut tho pigment is brownish white.
Hymenodora gracilis. 826 to 2,949. ,
‘Eyes as in the last specios, but the pigment apparently alittle durker in color,

PASIPHAIDZA.

) Pa”ibhaiiprinccps. 444 to 1,342.
Eyes highly doveloped, black ; no distinet papilla nor dorsal area.
parapasiphaé sulcatifrons. 516 to 2,949,
Lycs somewhat similar to those of 27 aund 28; cornoa hemispherical, not
larger than the non-oxpanded stalks; pigment brown ; papilla very con-
3 P spicuous, projocting by the margin of the cornoca; dorsal aron absoent.
arapasiphai cristata. 826 to 1,628.
Byes similar to those of the last species, but the cornoa a litile smaller and
the papilla very much larger, broad at baso and tapered to an obtuse tip,
) P which reaclies considerably beyond tho whole cornea.
Arapasiphas compta. 1,537 to 2,369,
Eyos similar to thosoe of 30, but somewhat smaller, and tho pigment black.

PENZEIDA.

Hym?nopena':us microps. 906 to 2,620.
Yes vory much smallor than in any of the eloscly allied species, yot slightly
larger than tho diameter of the stalks, and homisphoerical; pigment black;
Y papilla woll doveloped and situated near the middle of the stalk.

Axistieus ? tridens. 843 to 2,620.
Eyes rather small but well devoloped, larger thaun the diametor of the stalks
and hemispherieal; pigment black or brownish black; papilla well de-

% . veloped, broad and low, and on the widdle of the stalk.
ep'a‘madus tener. 1,209 to 2,949.
3 ¥es as in tho last spocies, except that the papilla is more prominent.

&maé"pen&us elegans. 445 to £,309.

Ye-stalks not oxpanded distally, with a spot of black pigmont.on tho outer
side alittlo way from tho cornea, which is homispherical and little lurgoer
than the diametor of the stalks; pigmont brown; papilla vory promi-
nent, conical, directed upward and juward from tho widdlo of tho stalk,

8. Mis. 70——39
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37. DBenthweetes Dartletti, 578 to 1,081,

Eyes about as large and of the same color as in the last species; papiila Vc."y
conspicuous, but low and obtase; a mass of black pigment near the mid”
dle of tho stalk, more distinetly visible from thoe ventral than from thoe
dorsal side.

88. Lenthonectes filipes. 093 to 1,043,

Lyes very large, swollen, reniform, extending far along the mesial sido of the

stalk ; pigment dark brown, abundant; papilla promiunont.
39. Benthesicymus? carinafus. 1,020,

Eycs apparently very ncarly asg in 37, but imperfeet in the single known 8

imeu.

1)00'

40. Benthesicymus? moratus. 1,537 to 1,710.
Eyes nearly as in 38, except that the pigment is apparently whito or vory
light in color.

SERGESTIDZA.
41. Sergestes arcticus. 221 to 2,516.

Eyes highly dceveloped, large; pigment black; apparently neither
nor dorsal area.

Papiuﬂ

42, Sergestes robustus. 372 to 2,574,
iyes similar to those of the last spcecies, but cven larger, the cornca
ncarly hemisphorical.
43, Sergestes mollis. 373 to 2,949.
Lycs small, little larger than the diameter of tho stulks; pigment bla
abundant.

poivs
cky

The following speeies, though not yet recorded from below 11000
fathoms, might properly enough be added to this list, as they undoubt”
edly all extend below the 1,000-fathom line:

44, Sclerocrangon Agassizii. 390 to 9359. .
Eyes small, no largor than the stalks, whichk are very little dilated distally’
pigment black or nearly so. ‘
45. Sabinea princeps. 353 to 888.
Iiyes highly doveloped, large; pigment black.
46, Nematlocarcinus cursor. 384 to 838.
Similar to 18, but somewhat larger, and with the papilla vory distinct,
small.

thoug?

47. Acanthephyra cximea. 938,
Iiyes very nearly as in 19.
48. Ephyrina Benedicti.  959. of
Lyes rather small, apparently not capable of great mobility, very little1aTs
than the diameter of the stalks; pigment black ; papilla distinct; dot
arca absent.

The first question which arises in discussing the bathymetrical ha

itats of tho species in this list is, Which of them actually inhabited .
bottom, or the region ncar the bottom, at the depths from which the)ﬁ
are recorded, and what depths do the remaining species inhabit?

none of them are truly pelagic surface species may, I think, be t
for granted, for, with the single exeeption of Acanthephyra Agass
none of the free-swimming species have been taken anywhere near

ake?
iz?'k
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Surface. Species well known to be inhabitants of the surtace are some-
times found in the trawl (and of course excluded from the list of species
dr@dged), but are rarely so taken.

_The first fifteen speeies in the list, and 44 and 45 as well, are unques-
t'Qﬂ:lhly inhabitunts of the Lottom, and never swia any great distance
from jt. Nos. 16, 17, 18, and 46, though species which may swim freely
for considerable distances from thie bottom, undoubtedly rest upon it
4 part of the time, the structure of the pereopods being fitted, appar-
ently, to do this. ' '

The species of Acanthephyra, Ephy-r"-énar, Notostomus, Meningodora, and

Tymenodora, whicli are very much alike in the structure of the articular
f‘l’Dendugcs and branchize and are here grouped together as Miersiid:e,
:‘1'(5 among the most common and characteristic forms taken in trawling
‘?t great depths, but it is perhaps doubtful whether any of them are,
:f:;tly sl.)ca].;il.ng, inhubit-fmts of ‘ﬁlle l)o.ttom. The occurrence at the
) «Ice‘oi a living and active specimen of Acanthephyra Agassizii, shows
) at this species at least is capable of living at the surfaco in water of
L temperature of more than 30 degrees higher than that of the abyssal

epths. Such facts make it very difficnlt to draw any couclusions from
cot‘;;nore‘ tinding Qf' specinens of any free-swimming species in the trawl
Stru:;g 11‘011_: 1):11'txqu1111' .dcpt-hs, and. wo are compelled to rf',:sort to. the
'y ure of the animal itself for evidence as to the depth of its habitat.

. ‘10 highly developed black eyes, the comparatively small eggs, and tho
D‘e':h‘integument 0f“ A. Agassizit and A. .c,z"mwa are some evide.uce, tl.nough
gma:h‘s 1uconclu.swc, th:.u; thcsc‘ speeies do. not normally inhabit the
"eitheb.t depths from which the lorm‘cr species has been rccordf:d ; and

atio;el _the 1cngth nor thg structure of the pcrru:opods show.s special adap-
(./I.ude‘ti[or resting on soft vozy bottoxn:x‘. “‘e are therefore lefl to con-
Space b],u-t these two specles normally mlmbxp the uP‘per 1?urp 01' t—h(? vast
Stmctut?we.cn the surface a}ntl the bottom regions. The similarity in the
Cilis, 4 I‘t.‘ of the perqzopudsx_u z}ll t}le ks:peclcs.ot the genus except A. gra-
e O’Dvlil)d-mntly mdx_ca.lcs sumlarlty. in lm})lts, but the nnp(_zrfec‘tly ag-
ire Q\:i(l?yes aud soft mtogm‘nen‘t of /1_. microphthalma and brevirostris
sizi au(dul’c.e that these speeies inhabit greater flfaptl;s than A qus-
ing ape “ed"mzca-, (l-ll(} that Lhey.uro truly abyssal if’ not 'b()tt-OIll-lllllﬂblb
ate g cies, and their absence from the t-‘ru\\'l when coming from mod(?r-

o depthis, as shownin the records of their capture, helps to confirm this.
o fll?ll:ldltl namber and gx'eflt siz'e of the eggs of.A. gracilis would seenf
ey s ar: _e.zm :mbyssa} habitat {or Flmt species aiso, but the ]m'ge‘ b'lac]\l
depthg inI{,l-Ob-able evldemfe that it does pot descend to the extremce

Their o a.}ute‘d by A. mwrophtlzalnm.. e of
o hyrin nzl:;lamt.y of str_uc.turc makes it probable that t.he‘ -b.[t(.‘blblbl{)
its g thg, lOtt{sZom?xs, Meningodora, and Iymenodorae urc..s.nn\l_ltnl 11.1‘ f‘l )i
; o nSéyecles of Acanthephyra, and the st..ruct.ure of their eyes au

and the small number and great size of the cggs, in the spe-
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cies in which they are known,as well as the records of theiv captar®
indicate that they are all abyssal, or at least deep-water species, .

The form of the body and the structure of the pericopods of Pasiphtd
princeps indicate that, like the other species of the genus, it is u free”
swimming species, probably ncver resting on the bottomn. 1t is proba
bly neither a truly abyssal, nor, judging from the size of the eggs as we
as the record of its capture, a surface species. The structure of tP“
eyes, the very small number and great size of the eggs, and the soft BV
tegument of the species of Parapasiphaé render it probable that they are
really abyssal species, though probably not confined to the immediate
region of the bottom.

The eight species of Penwxide in the list are undoubtedly all fre€
swimming forms not confined to the immediate region of the bottol
but, judging from the relatively small size of the cyes and the presenw
of well-developed ocular papille, they are all deep-water if not abyssd
species. ) i
~ The records of the oecurrence of the three species of Sergestes sho¥
that they arc not confined to abyssal depths. The relatively small ey©os
and cxceedingly soft integument of 8. mollis would scem to indicat®
that it inhabited mueh greater depths than the other species, bub the
records of its capture afford no additional evidence of this.

We may then Qivide these species provisionally into the four follo¥
ing classes:

1.—8pecies inkaliting the bottom or its immediale neighborkood.

reryon quinguedens. Pentacheles debilis. )
Ethusina abyssicola. Scleroerangon Agassizil'
Lithodes A gassizii. Pontophilus abyssi.
Parapagurus pilosimanus. Sabinea princeps.
Munidopsis curvirostra. Glyphocrangon sculptus:,
Munidopsis crassa. Glyphocrangon longirosf’r '
Munidopsis similis. Bythoecaris gracilis.
Munidopsis Bairdii. Heterocarpus oryx. .
Munidopsis rostrata. Nematocareinus ensifert®
Pentacheles sculptus. Nematocarcinus euarsor

PPentacheles nanus.

. . 16
11.—8pecies probably not confined to the immediate neighborhood of ¢
bottom, but showing structural evidences of inhaditing abyssal depths:

Acanthepliyra microphthalma, Hymenodora glacialis:
Acanthephyra brevirostris. Hymenodora gracilis.
Notostomus robustus, T>arapasipha® sulcatifrot™
Notostomus vescus. Parapasiphaé crist-ilam'

Meningodora mollis. Parapasiphat comptan
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I L—Doubiful, but probably inhabiting abyssal depths.

Acanthephyra gracilis. Benthecetes Bartletti.
Ephyrina Benedicti. Benthonectes filipes.
Hymenopenaxus mierops. Benthesicymus? carinatus.
Aristeus? tridens. Benthesicymus ? moratus.
Hepomadus tener. Sergestes mollis.

Amalopenmus elegans.

IV.—Species-probably not inhabiting abyssal depths.

Acanthephyra Agassizii. Pasiphaé princeps.
Acanthephyra eximea. Sergestes arcticus.
Acanthephyra, sp. Sergestes robustus.

S‘lmming up these lists according to the greatest depths from which
118 8pecies are recorded we have the following:

Te—
Number of species.
Class. Relow Bolow
Total. 1, 000 2, 300
_ fathoms. | fathoms.
| - - T
! TOm tho neighborhood of the LOHOM .. ceveeennesaerooaneess 21 18 5
4y 73 pssal, hut not confined to the bottom - 10 10 7
v ’r“ itful, Lut probably abyssak ...t - 11 10 [3]
“YOLADLY Dot @by sBRL. < eeoleeeanaanereeaaas e ] 5 4
B RSO POPRRRS l 48' 43 22
\‘\_

4 “T]t;(e} great diﬁ‘.erenco:s- in depth t}lroug‘h which some of the species,
Tanginsn?"ab]y nﬂumlntl'n g the region ‘of thfa bottom, are 1:ecorded as
of the % 18 Worthy. of notice.  Of the 18 inhabitants of the neighborhood
aQ recordo’ctom which are recorded as taken below 1,000 fathoms, 9 have
Dilogin ed range of over 800 fathoms, and one of them, Parag)a,gur?{s
very anus, of ncarly 2,000 fathoms. 7The case of the l.’arapagurus is
at lm:lnarkaﬂ)le. .It was taken at fifteen stations and in 250 to 640
un d: })y the Fish ITawk and Blake in 1880’81’82, and in great
arge g “:«t? at one station in 319 fathoms, where nearly foqr hundred
inhgy; g;‘“("‘anS.Wer(.s tak‘en at once. All the-so 'earlier specimens were
dre dginng carcinoecia of Epz:oavtllzats paguriphilus. In t.he Albatr.oss
in dept 1;3? of 1??3—’84—’35, it was taken at twenty-one stations, rangmg
Al of i rom 353 to 2,221 fathoms; but at fourteen of these stations,
Ciateq wilt(;h were below ],:500 fathows, none of the specimens were asjso._-
R0antlqyg 11) the same species of Epizoanthus, some of them being in Lpi-
in gy actia_ys‘?‘?"il-?n, others in naked gastropod shells, aful stn!l others
Servey 1 iian 1’01)'_1?, apparently the Urticina consors Verrill, which often
Or the carcincecium of Sympagurus pictus,from 164 to 2G4 fathoms.

The ¢op

Specieg or of the abyssal crustacea is very characteristic. A few

are apparently nearly colorless, but the great majority are some
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shade of red or orange, and I have seen no evidence of any other Lright
color. A few species from between 100 and 300 fathoms are conspict
ously marked with searlet or vermilion, but sueh bright markings were
not noticed in any species from below 1,000 fathoms.  Below this depth -
orange red of varying intensity is appareutly the most ecommon colory
althongh in several species, very notably in Notostomus rolustis, the
color is an exceedingly intense dark erimson.

The structure of the eyes of the abyssal Decapoda is of the highest in-
terest, and worthy of the most minute and careful investigation at¢
comparison with the ecorresponding structures of the shallow-water a1
surface forms.  Suclt an investigation 1 have not been able thus far to
make, but the importance of the subjeet induces me to record the I
sults of a superficial examination of the external characters of the eyes
of most of the abyssal species from the Albatross collections. These
imperfect observations have been briefly given under each species in
the list of species taken below 1,000 fathoms, )

If we exelude from this list all the specices whose bathymetrical pabt-
tats are in any degree doubtful, and examine the 21 speeies given as
inhabiting the immediate neighborhood of the bottom, we find that
Geryon quinguedens, Lithodes Agassizii, and Sabinea princeps have no*
mal, well-developed large black eyes apparently entirely similar ‘
those of allied shallow-water species.  Sclerocrangon Agassizit, Bythoc’."
ris gracilis, IHeterocarpus oryr, Nematocarcinus ensiferus, and N, curso”
Lave normal black eyes apparcntly a little smaller than those of th(?
allied shallow.water species. FEthusina abyssicola and I’ar(qm,(l’“'“f
pilosimanus have distivetly faceted black eyes, which, though vers
much smaller than inmost shallow-water species, are still fully as larf
and apparently guite as perfeet as in those of some sh'wllow-“'“fe.
species in which they are evidently sensitive to ordinary changes
light, The eyes of the species of Glyphocrangon are very large, with b
faceted surface much larger than the allied shallow-water species, P""
they are borne on very short stalks with comparatively little xllobilft-"
and have dark purple instead of black pigment. The eyes of Pontopht"*
abysst are lighter in color than those of the species of Glg/phocrd".‘lm'
but are faceted and apparently have some of the normal visual elem(’"’ s
All the species of Munidopsis and of Pentacheles have peculiarly modi‘lle‘
eyes from which the normal visual clements are apparently wu“t'”l':
Of these 21 abyssal species, 7 are thus seen to have normal black eye",
2 have abnormally small eyes, and 3 have large eyes with pul‘l)lis
very light eolored pigment, while 8 have eyes of perhaps doubtful fu
tion. If we eonfine this exiumination to the 5 species talken below 2, ),
fathoms, we have 1 species with well-developed Dlack eyes, 2 with @
normally small black cyes, 1 with light colored eyes, and 1 with &Y
doabtful fanetion.

These facts and the comparison of the eyes and the color of the @
sal species with the Llind and colorless cave-dwelling crustaceans c
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