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XVII.

Report on the Crustacea. Part I. Decapoda. By Sidney I. Smith.

The part of the following report relating to the Maci-ura was ready

for the printer before Alphonse Milne-Edwards's Description de quelques

Crustac'es Macroures provenant des grandes profondeurs de la Mer des

Antilles (Annsdes Sci. Nat., Zool., 6°" serie, XL No. 4, 1881) was received,

so that all the references to it have been added subsequently. The new

species in this and some other recent papers of Milne- Edwai'ds, and in

Bates's recent paper on the Penaeidea, are so inoperfectly characterized

that in several cases I have found it impossible to determine, with any

approximation to certainty, whether or not they are identical with

species described in the following pages. I have endeavored, however,

to make the descriptions and figures of the species here described so

complete, that subsequent investigators will not labor under a similar

difficulty in regard to them.

BRACHYURA.

MAIOIDEA.

Amathia Agassizii, sp. nov.

Plate II. Figs. 2, 3.

Resembles A. Carpentcri Norman (figured by Wyville Thomson, Depths
of the Sea, p. 175, 1873), but has shorter rostral horns and more numerous

spines upon the carapax.

The carapax Ip sub-triangular, excluding spines and rostral horns, nearly
VOL. X. —NO. 1. 1
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four fifths as broad as long, or with the breadth including spines about equal

to the length excluding the rostral horns, which are strongly divergent, nearly

straight, and in the adult less than half as long as the rest of the carapax.

The supra-orbital spines are large, acute, and much more prominent than the

obtuse post-orbital processes. The basal segment of the antenna is armed with

two large and nearly equal spines beneath the eye, one near the base, the other

near the tip. The hepatic region projects above the lateral margin in a promi-

nent spine about a third of the way from the orbit to the great branchial spine.

The anterior angles of the buccal area project in angular dentiform processes,

back of which the prominent margin of the pleural region is armed with two

or three small and unequal spines. There are six spines or spiniform tuber-

cles on the gastric region, two median, and each side two slightly smaller

lateral, which are nearer together than the median. There are three median

spiniform tubercles on the cardiac region, of which the middle one is much the

more prominent, and back of these the posterior margin of the cardiac region

projects in a prominent median spine, either side of which the postero-lateral

margin is ornamented with a regular series of six or seven minute tubercles.

The middle of the branchial region projects in a spine directed straight out-

ward and a little upward, which is the largest upon the carapax, and about half

as long as the rostral horns ;
on a line between this and the postero-lateral

gastric spine there are two spines near together ;
and back of these on the

posterior part of the region there is a single spine opposite the large cardiac

spine. In addition to these dorsal spines of the branchial region there is a

lateral closely set series of three or four small spines just below the pleural

suture and above the base of the cheliped, and a similar but isolated spine

below and back of the great branchial spine. The entire surface of the cara-

pax and of the sternum, and of the exposed parts of the appendages, except the

terminal portions of the chelae and of the dactyli of the ambulatory legs, is

covered with soft scabrous papillae, and sparsely clothed with short setce.

The chelipeds are a little longer than the carapax including the rostral horns,

and scarcely stouter than the ambulatory legs ;
the chela is nearly as long as

and no stouter than the merus, the basal portion subcylindrical, nearly naked

and smooth except for minute, scattered papillae, like those on the surface

generally except that they are smaller and much more scattered ; the digits are

a little more than half as "long as the basal portion, a little curved, slightly com-

pressed, smooth, and with the prehensile edges regularly dentate. The ambula-

tory legs are all armed with a dentiform spine at tlie distal end of the merus
;

the first pair are nearly twice as long as the chelipeds, and the succeeding pairs

are successively a little shorter.

The second and third segments of the abdomen of the male are expanded,

and tlie first ami second are each armed with a small median tubercle.

Station 319, N. Lat. 32° 25', W. Long. 77° 42' 30", 262 fath. ; 1 ^.

A very much smaller specimen (Plate II. fig. 3) from Station 317 differs so

much from the one above described that it might readily be n)istaken for a dis-

tinct species. It is apparently an immature male, and diflers in having a
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narrower carapax, with much longer rostral horns and fewer and much longer

spines.

The carapax, excluding the rostral horns and lateral spines, is about two

thirds as broad as long ;
the rostral horns are as long as the breadth of the car-

apax excluding the spines, nearly straight, slender, and very acute. There are

two spines upon the basal segment of the antenna, but the proximal is much
smaller than the distal. The hepatic spine is slender, and about a fourth as

long as the rostral horns. There is only one small spine, or one with the rudi-

ment of a second, on the margin of the pleural region back of the anterior angle

of the buccal area. The two median spines of the gastric region are slender

and conspicuous, the posterior much the larger, but there are no lateral spines.

The middle spine of the cardiac region is as long as the hepatic, and in front

of its base there is a rudiment of a second
;

the posterior cardiac spine is slender

and very little shorter than the hepatic, but there are no spines or tubercles

either side its base. The middle spine of the branchial region is slender, and

more than half as long as the rostral horns ; there is a single small spine in

place of the two anterior branchial
;

a small posterior branchial is present ;

and in place of the series of small spines there are two very minute tubercles.

The chelipeds and ambulatory legs are nearly as in the other specimen, but

the chelae and the dactyli of the ambulatory legs are a little more hairy.

Station 317, N. Lat. 31° 57', W. Long. 78° 18' 35", 333 fath.

The two specimens give the following measurements. ^

Station 319 317

Sex $ Young
Length of carapax including rostrum and posterior spine 35.2 mm 13.1 mm.

Length of carapax from base of rostrum to tip of pos-

terior spine 27.5 8.4

Length of rostral horns 8.5 5.1

Breadth of carapax, including lateral spines . . . 27.0 10.5
" "

excluding
« «

. . 20.3 5.1

Length of branchial spine 4.5 3.0
"

cheliped 37 8
"

first ambulatory leg 63 16
" second "

. ^ . . . . 43 13

Since the above was written several specimens of this species have been taken

oflF Martha's Vineyard by the United States Fish Commission. All these speci-

mens are intermediate in size between those above described, and show that

they are really, as supposed, stages of growth of a single species.

Hyas coarctatus Leach.

One young specimen, Station 301, N. Lat. 41° 26' 55", W. Lon. 66° 3',

71 fath.
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Euprognatha rastellifera Stimpson.

Stimpson, Bull. Mus. Comp. ZooL, H. p. 123, 1870.

A. M. -Edwards, Crust. Region Mexicaine, p. 183, PI. XXXIH. fig. 2, 1878 ; Bull.

Mus. Comp. Zobl., VIIL p. 7, 1880.

Smith, Proc. National Mus., Washington, IIL p. 415, 1881.

Station. N. Lat. W. Long. Fathoms. Specimens.

335 38° 22' 25" 73° 33' 40" 89 1 <?.

345 40° 10' 15" TI'' 4' 30" 71 70^?.
346 40° 25' 35" 71° 10' 30" 44 1?.

This is apparently by far the most abundant of all the Brachyura along om

whole eastern coast south of Cape Cod in the belt from 50 to 200 fath. depth.

Ill the U. S. Fish Commission dredgings off Martha's Vineyard, many thou-

sands of specimens were often taken at a single haul of the trawL

CANCROIDA.

Cancer irroratus Sat.

Cancer irroratus Sat, Jour, Acad. Nat. Sci. Philadelphia, I. p. 59 (d" only, ? being

C. borealis), PI. IV. fig. 2, 1817.

Stimpson, Ann. Lyceum Nat. Hist. NewYork, VII. p. 50 (4), 1859.

Smith, Trans. Conn. Acad., V. p. 38, 1879.

KiNGSLEY, Proc. Acad. Nat. ScL, 1879, p. 391, 1880.

Plahjcarcinus irroratus M. -Edwards, Hist. Nat. Crust., I. p. 414, 1834.

DeKat, Nat. Hist. New York, Crust., p. 6 (in part), PI. II. fig. 2, 1844.

Cancer Sayi Gould, Invertebrata Massachusetts, 1st ed., p. 323, 1841.

Flatycardnus Sayi DeKay, op. cit., p. 7, 1844.

Cancer borealis Packard, Memoirs Boston Soc. Nat. Hist., I. p. 303, 1867.

Station.



MUSEUMOF COMPARATIVEZOOLOGY.

Length of Carapax.
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This species has also heen taken in considerable abundance, in 50 to 200

fathoms, off Martha's Vineyard, by the U. S. Fish Commission. The remarks

under the last species in regard to coloration, acuteness of the dentation of the

edge of the carapax, etc., apply equally well to this species. The fact that this

species and C. irroratus as well are regular inhabitants of the deep water off

our southern coast is sufficient to account for their occasional occurrence in

shallow water at the Bermudas, and even in the West Indies.

Cancer Bellianus Johnson (Proc. Zool. Soc. London, 1861, p. 240, PI.

XXVIII.) from Madeira, is much like this species, but apparently distinct

from it.

Geryon quinquedens Smith.

Trans. Conn. Acad., V. p. 35, PI. IX. figs. 1-1 b, 2, 1879 ; Proc. National Mus.

Washington, III. p. 417, 1881.

Station.
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In four of the above specimens the greatest expanse of the ambulatory legs,

which is at next to the last pair, is a.s follows. No. 5, 540 mm.
;

No. 6, 625 mm.

(24.6 inches) ;
No. 8, 380 mm. ; No. 10, 417 mm. The chelae are almost ex-

actly alike on the two sides, and in the largest male and largest female give the

following measurements :
—
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Length of chela 5.0 mm.
Breadth of "

1.7

Length of its dactyliis 2.8
"

first ambulatory leg 9.0
"

dactylus 2.0
" second ambulatory leg 11.6
"

dactylus 3.2
" telson 2.5

Breadth of " 4.8

ANOMURA.

LITHODIDEA.

Lithodes Agassizii, sp. nor.

Plate I.

This species is allied to L. maia and L. antarctica in having no scale and

only a single spine at the base of the antenna, and in the general form and

armament of the carapax and appendages, but differs from them both con-

spicuously in the rostrum, which is rather short and tridentate, with the lateral

spines nearly as long as the rostral spine itself. The spines upon the carapax
and appendages are more numerous and much more acute than in L. maia, and

the marginal spines of the carapax are not very much larger than the dorsal.

There are only two adults, both females, in the collection, and these differ

remarkably from each other, and from three very young specimens, in the

number and length of the spines upon the carapax and legs.

In the larger specimen the carapax, excluding the rostrum and spines, is

about nine tenths as broad as long, with a conspicuous sinus in the middle of

the posterior margin. The rostrum is very short, with an acute central spine

scarcely as long as the eye-stalks and with a somewhat shorter lateral spine

arising either side its base and directed upward and outward. The gastric

region is swollen and very high, separated from the cardiac by a very deep

depression, and armed with a pair of small spines just back of the lateral

spines of the rostrum, and back of these on the highest part of the region with

two widely separated pairs of much larger spines, while either side there is a

small spine opposite the large hepatic spine, between which and the obtusely

spiniform external angle of the orbit there are two spinigerous angular promi-
nences in the antero-lateral margin. There is a distinct notch in the antero-

lateral margin at the cervical suture, but back of this the margin is regularly

arcuate to the middle of the posterior margin, and is armed with about thirteen

stout spines, of which the larger are about as large as the hepatic spines. The

branchial region is considerably convex, and armed, in addition to those upon
the margin, with about ten large spines, between which there are a consider-



MUSEUMOF COMPARATIVEZOOLOGY. 9

able number of low obtuse spines or tubercles. The cardiac region is separated

from the branchial each side by a deep sulcus, is prominent and armed with

two pairs of large spines, and back of these with a single one in the middle line.

The eyes, antennulte, antennae, and the exposed parts of the oral appendages

are very nearly as in L. maia. The chelipeds are nearly equal in length, but

the right is much stouter than the left, are armed with comparatively few and

small spines, and the digits of the chelae are about two thirds of the entire

length of the chela, slender, tapering, and strongly curved. The ambulatory

legs are very long, those of the third pair being nearly three times as long as

the breadth of the carapax excluding spines. The ischial, meral, and carpal

segments are armed with only a very few scattered and very small spines, the

meral segments in the first and second pairs are almost entirely unarmed ex-

cept a few small spines or teeth along the upper edges, but the propodi, which

are slender and fully as long as the corresponding meri, are armed along the

edges with more numerous and very sharp but small spines. The dactyli are

about half to considerably more than half the length of the corresponding pro-

podi, slightly curved, acute, and, except near the tips, armed with small and

acute spines.

The plates of the second somite of the abdomen are armed with numerous

spines projecting backward ajid upward, and of which those upon the middle

plate are longer than those upon the lateral. The plates of the succeeding

somites of the abdomen are very unequally developed, the plates of the left

hand side of the third, fourth, and fifth somites being greatlj' developed at the

expense of the corresponding plates of the opposite side, so that the outer edge of

the left side of the fifth segment lies beneath the bases of the cheliped and first

ambulatory leg of the right side, and the small semicircular telson is beneath

or a very little in front of the base of the second ambulatory leg of the right

side.

In the smaller of the adult specimens (PI. I. fig. 1) the carapax, excluding
rostrum and spines, is proportionally narrower than in the larger specimen,

being about eight tenths as broad as long, and the spines upon the carapax,

abdomen, and appendages are much longer and more numerous, the additional

spines appearing between the large ones corresponding to the spines, or in

place of the tubercles, on the larger specimen. The rostral spine and the

spines at its base are absolutely more than twice as long as in the larger speci-

men and more slender, and about the same proportion holds for all the principal

spines of the carapax. The external angle of the orbit projects in a spine but

little shorter than the eye-stalk, and back of it there are two nearly as large

spines on the antero-lateral margin in place of the two angular prominences of

the larger specimen. The large hepatic spine and the thirteen large marginal

spines back of the cervical suture are most of them but little smaller than the

rostral spine, are directed more upward than oiitward, and there are nearly as

many more additional smaller spines alternating with the larger. There is a

conspicuous additional spine in the middle of the gastric region, and numerous

additional small spines on other parts of the carapax.
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The chelipeds and ambulatory legs have about the same proportions as in the

larger specimen, but are armed with very numerous acute spines, many of

which are of large size. The spines upon the second somite of the abdomen

are more numerous, and the larger ones much longer and more slender than in

the larger specimen.

The small specimens are all immature, with the carapax excluding the

rostrum and spines less than 13 mm. in length, and differ so much from the

adults that they might readily be mistaken for a distinct species. These small

specimens differ considerably in size, but are all essentially alike. The smallest

and most perfect one is from the U. S. Fish Commission dredgings off Martha's

Vineyard. In this specimen (PI. I. figs. 2, 2») the carapax excluding the

rostrum and spines is only 12.6 mm. in length and scarcely more than seven

tenths as broad as long, but all three of the rostral spines and several spines of

the carapax proper are more than half as long as the carapax. The spines are

nmch fewer in number than in either of the adult specimens, very slender and

acute, and those at the base of the rostrum are just about as large as the rostrum

itself. The gastric region is proportionally very much larger than in the adults,

but is high and separated from the cardiac region by a deep sulcus, as in them,

and is armed with six slender spines,
—two pairs on the highest part of the

region, of which the anterior pair are almost as long as the rostrum, but the

posterior considerably shorter, and a still smaller lateral spine each side.

There are two pairs of slender spines on the anterior part of the cardiac region,

the anterior a little longer and the posterior a little shorter than the posterior

gastric spines. The single hepatic spine each side is nearly as long as the

rostrum. The external angle? of the orbit projects forward in a long and slen-

der spine, back of which are two smaller spines on the antero-lateral margin.
There are about twelve slender spines on the lateral and posterior margin back

of the cervical suture each side, but they are all small compared with the other

spines of the carapax and about half of them are inconspicuous, and above

these on either branchial region there are six much larger spines, of which two

near the middle of the region are as long as the posterior gastric, but the others

considerably shorter.

The eye-stalks and eyes are small and proportionally but little larger than

in the adult, but there are two or three sharp spines projecting in front over

the eye in place of some inconspicuous tubercles in the adults. The anten-

nulse, antennae, and the exposed parts of the oral appendages, are nearly as in

the adults.

The chelipeds are nearly as unequal as in the adults, and are armed with

very much longer and more slender spines, several of those upon the distal part

of the merus and upon the carpus being longer than the carpus itself The

ambulatory legs have about the same proportions as in the adults, but the

spines with which they are armed are fully as long as those upon the chelipeds,

the longer 'ones, as in the chelipeds, being upon the distal parts of the meri

and upon the carpi.

The abdomen is symmetrical. The second somite is made up of three calci-
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fied and spiny plates, nearly as in the adult female. The third, fourth, and

fifth somites are soft, scarcely at aU calcified, and show no distinct division

into somites. The sixth is small and sunken for its whole length in the

proximal somites, while the seventh is still smaller and rounded at the ex-

tremity.

Four of the five specimens seen give the following measurements :
—

((

Station 1029

Sex Young.

Length of carapax including rostrum and posterior

spines ........ 17.5

Length of carapax excluding rostrum and posterior

spines .....
Brea,dth of carapax between tips of hepatic spines,

" " " " branchial

Greatest breadth of carapax excluding spines

Length of rostrum ....
spines at base of rostrum .

anterior gastric spines .

" " cardiac

"
right cheliped

« " chela ....
Breadth of ""•...
Length of dactylus of right chela

"
left cheliped

" " chela ....
Breadth of " ....
Length of dactylus of left chela

"
first ambulatory leg

** second " «
^ _

« third " "...
Greatest expanse of ambulatory legs

305 329

Young. 9

326

9

25+ 115 139

Statiou.

305

326

329

N. Lat.

41° 33' 15".

33° 42' 15"

34° 39' 40"

9.1
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PAGURIDBA.

PAGUBID^.

Eupagurus Kroyeri Stimpson.

Eupagurus Kroyeri Stimpson, Ann. Lyceum Nat. Hist. NewYork, VIL p. 89 (43),

1859.

Smith, Trans. Conn. Acad., IH. p. 28, 1874 ; Ibid., V. p. 48 ;
Proc. National

Mus., Washington, IIL p. 428, 1881.

Eupagurus pubcscens Kkoyer, in Gaimard, Voyages en Scandinavie, PI. II. fig. 1,

1849 (non Kroyer, Naturli. Tidssk., 11. p. 251, 1839).

Station.
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The exposed parts of the oral appendages are very nearly as in E. hernhardus.

The chelipeds are longer, much narrower, and more nearly equal in size than

in E. hernhardus, and, as in that species, are almost entirely naked, hut beset

with numerous tubercles and low spines. The right cheliped is about as long
as the body from the front of the carapax to the tip of the abdomen. The
merus and carpus are subequal in length, while the chela is about' once and

a half as long as the carpus. The carpus and chela are rounded above and

armed with numerous tubercles, which are smaller and more crowded on the

chela than on the carpus, but the surface between the tubercles is smooth and

polished. The dorsal surface of the carpus is limited along the inner edge by
a sharp angle armed with a double line of tubercles, while the outer edge is

rounded. The chela is very little wider than the carpus, and is narrowed from

near the base to the tips of the digits, and both edges are rounded. The digits

are rather slender, about half as long as the entire chela, slightly gaping, with

acute and strongly incurved chitinous tips, and the prehensile edges armed

with a very few obtuse tuberculiform teeth. The left chela is much more

slender than the right, but reaches to or a little by the base of its dactylus.

The carpus is slender, higher than broad, only slightly expanded distally, and

with the narrow dorsal surface flattened and margined either side with a single

line of spiniform tubercles. The chela is about a third longer than the carpus,

slender, about two and a half times as long as broad, and the dactylus about

two thirds the entire length. The dorsal and outer surface is tuberculose, and
a low obtuse ridge extends from near the middle of the base along the pro-

podal digit, which tapers from the base to the tip, while the dactylus is smooth

except for a few fascicles of setae, more slender than the propodal digit, and

tapered only near the tip. The chitinous tips of the digits are slender, acute,

and strongly incurved, and the prehensile edges are sharp, and armed with a

closely set series of slender spines or setae.

The ambulatory legs reach considerably beyond the right cheliped, and the

second pair reach to the tips of the first pair. In both pairs the nieri and pro-

podi are approximately equal in length and longer than the carpi, while the

dactyli are about once and a half as long as the propodi, slender, strongly

curved, and distally strongly twisted. The two posterior pairs of thoracic legs
and the abdominal appendages are very nearly as in E. hernhardus.

In life the general color of the exposed parts is pale orange, the tips of the

chelae and of the ambulatory legs white, the eyes black.

The eggs are very large, and few in number as compared with the ordinary

species of the genus, being 1.0 to 1.1 mm. in diameter in alcoholic specimens,
while in E. hernhardus they are only 0.45 to 0.50 mm. in diameter.

Three specimens give the following measurements :
—

Station 306 309 309

Sex 9 $ $
Length from front of carapax to tip of abdomen 25.0 mm. 40.0 mm. 50.0 mm.

" of carapax along median line . .10.0 16.0 21.0
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Breadth of carapax in front
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vas deferens) of the last thoracic somite of the male, which arises from the

right coxa, and is curved in one plane round the right side of the abdomen
;

while in Spiropagurus the ajjpendage arises from the left coxa, and is spirally

curved.

The carapax is short and broad, and the anterior margin is obtuse, and does

not wholly cover the ophthalmic somite between the eyes. The portion in

front of the cervical suture is indurated, but all the rest of the carapax is very

soft and membranaceous, without any distinct induration along the cardiaco-

branchial suture. The ophthalmic scales are weU. developed. The eye-stulks

are short and the cornea expanded. The antennulse, antennae, and oral ap-

pendages are similar to those in Eupagurus ; the exopods of all the maxillipeds

are, however, proportionallj'' much longer than in that genus. There are

eleven pairs of phyllobranchiae, arranged as in Eupagurus bernhardus, but the

two anterior pairs connected with the external maxillipeds are very small, and

composed of a few flattened papillae. The chelipeds are slender and unequal.

The first and second pairs of ambulatory legs are long, and have slender, com-

pressed, and ciliated or setigerous dactyli ; the third pair are only 'imperfectly

subcheliform.

In the male, the second, third, and fourth somites of the abdomen bear small

appendages upon the left side, as in most of the allied genera, but the fifth

somite is destitute of an appendage ;
in the female, the appendages of the

second, third, and fourth somites are biramous and ovigerous, and there is

usually a rudimentary uniramous appendage upon the fifth somite, as in the

allied genera.* The uropods are very nearly or quite symmetrical, the rami

of the right appendage being very nearly or quite as large as that of the left.

The telson is bUobed at the extremity.

As might be expected, the unsymmetrical development of the external sexual

appendages of the males of the two species here described corresponds to a like

unsymmetrical development of the internal sexual organs, and the following

incomplete observations, made on ordinary alcoholic specimens in which the

abdominal viscera are not sufficiently well preserved for a full anatomical or

histological investigation, appear of sufficient importance to notice here, espe-

cially as nothing appears to be known of the internal structure of either species

of Spiropagurus.

The right testis and vaa deferens are much larger than the left. The lower

part of the right vas deferens, in all the adults' examined, is much more dilated

than the left, and is filled (as is also the external part of the duct) with very

large spermatophores of peculiar form. The left vas deferens is slender, much
as in Eupagurus bernhardus, terminates in a small opening in the left coxa of

the last thoracic somite, as in ordinary Paguroids, and contains spermatophores

somewhat similar in form and size to those of Eupaguxus bernhardus. In alco-

• In many of the best preserved and most perfect females of C. socialis examined

I can find no trace whatever of this appendage of the fifth somite, while in others it

is very easily seen.
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hoHc specimens of C. socialis the spermatophores from the left vas deferens are

approximately 0.16 mm. long and 0.035 mm. broad, with a slender neck about

a third of the entire length, and a very thin and delicate lamella for a base.

The spermatophores from the right vas deferens are over 2 nmi. in total length ;

the body itself is oval, approximately 0.40 mm. long and a third as broad ; at

one end it terminates in a very long and slender process, two or three times as

long as the body ;
at the other end there is a similar but slightly stouter

process, a little longer than the body, and expanding at its tip into a broad and

very delicate lamella, approximately 0.35 mm. long by 0.20 mm. broad.

Catapagurus socialis.

Eemipagurus socialis Smith, Proc. National Mus., Washington, III. p. 423, 1881.

Male. —The part of the carapax in front of the cervical suture is about a

fifth broader than long, with the sides nearly parallel ; the front margin sinu-

ous, curving slightly forward in the middle and each side between the eye-stalks

and the peduncles of the antennse, the middle lobe thus formed being scarcely

more prominent than the lateral lobes, each of which is armed with a minute

spine, projecting forward just inside of the 'peduncle of the antenna ; between

these spines the edge of the front is upturned in a sharp marginal carina, which

terminates each side in the spiiTes themselves. The dorsal surface of this part

of the carapax is convex in both directions, the protogastric lobes are protuber-

ant and well marked, and nearly the whole surface is roughened and more or

less tuberculose, with transverse scabrous elevations, which give rise to numer-

ous hairs. The branchial regions are slightly swollen, so that the breadth of

the carapax posteriorly is greater than in front. All the portions back of the

cervical suture are smooth and membranaceous.

The eye-stalks are about half as long as the carapax in front of the cervical

suture, flattened and expanded distally, where they are about three fourths

as broad as long. The eye it^f is black, and the cornea extends round either

side so as to be crescent-shaped as seen from above. The ophthalmic scales

are less than half as long as the eye-stalks, narrow, triangular, and acute.

The first and second segments of the peduncle of the antennula are subequal
in length, and the ultimate segment nearly once and a half as long as the penul-

timate, and almost as long as the eye-stalks. The superior or major flagel-

lum is nearly as long as the ultimate segment of the peduncle ;
the thick,

ciliated basal portion consists of about fourteen segments, and the slender

tenninal portion, which is nearly once and a half as long as the basal, of about

five very slender and subequal segments. The minor flagellum is about two

thirds as long as the major, and composed of about eight segments. The

peduncle of the antenna reaches by the eye nearly the length of the last seg-

ment, which is about as long as the greatest diameter of the eye. The acicle

is slender, acute, and slightly longer than the last segment of the peduncle.

The flagellum reaches beyond the tips of the ambulatory legs.
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The chelipeds are slender and very nearly equal in length, but the right is

very much stouter than the left. In the .right cheliped the inerus and carpus
are subequal in length, together nearly twice as long as the carapax, and both

are rough and obscurely spinous, the spines being most conspicuous on the

edges of the upper surface of the carpus, which is fully three times as long as

broad, flattened ab6ve, and angular, but not distinctly carinated along either

side. The chela is not far from twice as long as the carpus, nearly three times

as long as broad, compressed vertically, evenly rounded, smooth and nearly

naked above, but clothed with long, soft hair beneath ; the digits are longi-

tudinal, not gaping, and the dactylus is about two thirds as long as the basal

portion of the propodus, and its prehensile edge is armed with a broad tooth

near the middle. In the left cheliped the merus and carpus axe similar to

those of the right, but much more slender and a little longer ; the carpus is

about six times as long as broad, and the edges of the upper surface are rather

more sharply angular than in the right ; the chela is shorter than the right, but

very slender, smooth, and nearly naked
;

the digits are similar, longitudinal,

slightly longer than the basal portion of the chela, compressed, sli^tly curved

downward toward the tips, but the prehensile edges straight and very minutely
serrate.

The ambulatory legs are very nearly equal in length, and slightly overreach

the chelipeds ; the merus is about as long as the left chela, and roughened with

small spines on the upper and under edges ; the propodus is shorter than the

merus, compressed, smooth, and ciliated along the edges ;
the dactylus is a

little longer in the second than in the first pair, but in both shorter than the

propodus, very strongly compressed, very slightly twisted, about ten times as

long as broad, and thickly ciliated along both edges, except for a short distance

along the lower edge near the tip.

The female is smaller than the male, and has proportionally shorter am-

bulatory legs, and chelipeds very much shorter and much more alike. The

right chela is only about a third longer than the carpus, little more than a

third as broad as long, and the digits are slender and nearly as long as the

basal portion. The left cheliped is proportionally stouter than in the male,
and thus approximates to the right ;

the chela itself is scarcely more than a

third longer than the carpus. The ambulatory legs overreach the chelipeds

by nearly or quite the fuU length of the dactyli, but all the segments have very

nearly the same relative proportions as in the male.

The eggs are few in number and very large, being about a millimeter in

diameter in alcoholic specimens.
In young males the chelipeds and ambulatory legs are similar to those of the

female.

Two specimens from Station 314 give the
following measurements :

—

Sex $ 9
Length from front of carapax to tip of abdomen . 18.0 mm. 15.0 mm.

" of eye-stalks 2.8 2,5

VOL. X. —NO. 1. 2
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Catapagurus gracilis.

Hemipagurus gracilis Smith, Proc. National Mus., Washington, III. p. 426, 1881.

This is a smaller and more slender species than the last, and is readily dis-

tinguished from it by the smooth carapax, the longer and more slender eye-

stalks, the long and acicular ophthalmic scales, and by the narrow dactyli of

the ambulatory legs being longer than the corresponding propodi.

Male. —The carapax in front of the cervical suture is flat, smooth, nearly

naked, and scarcely at all areolated. The anterior margin is rather more

strongly sinuous than in C. socialis, and the lateral lobes are slightly angular
and each is tipped with a minute spine, as in that species, but the marginal
carina between these spines is much less distinct.

The eye-stalks are more than half as long as the carapax in front of, the

cervical suture, flattened and expanded distally, but only about half as broad

as long. The eyes themselves are as in C. socialis. The ophthalmic scales are

more than half as long as the eye-stalks, and are acicular and regularly acute.

The ultimate segment of the peduncle of the antennula is as long as the eye-

stalk and nearly twice as long as the penultimate segment. The major flagel-

lum is as long as the ultimate segment of the peduncle, the basal portion of

about eight segments, the terminal portion three times as long and of about

five subequal and very slender segments. The minor flagellum is about half

as long as the major, and composed of about six segments. The antennae are

very much as in C. socialis.

The chelipeds are nearly equal in length and similar to thase of C. socialis,

but in the right cheliped the inner edge of the upper surface of the carpus is

angular, and armed with a regular series of twelve to eighteen small spines,
while the outer edge is rounded and imarmed

;
and the prehensile edge of the

dactylus is armed with two irregular and indistinct teeth, corresponding with-

two irregular emarginations in the edge of the digital portion of the propodus.
In the left cheliped the outer edge of the upper sui-face of the carpus is slightly
rounded and scarcely at all spinulous, while the inner edge is armed as in the

right cheliped. The left chela differs from that of C. socialis, in having the

digit{\l portion of the propodus considerably stouter than the dactylus, particu-

larly toward the base.

The ambulatory legs are proportionally as long as in C. socialis, but more
slender

;
in both pairs the dactylus is longer than the propodus, curved slightly

near the tip, about sixteen times as long as broad, sparsely ciliated along the

upper edge, and very slightly setigerous along the lower.

The female difl"ers from the male as in G. socialis, but to a very much less

extent, the chelipeds and ambulatory legs being only a little shorter than in

the male, and the right cheliped only a little less stout and a little more like

the left than in the male.

The eggs are few and nearly as large as in C socialis.

The carcincecia are similar to those of the last species.
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Station.
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947, 312 fathoms, three hundred and ninety-three specimens, nearly all adults

and many of them very large, were taken at one haul of the trawl.

The carcinoecia of all the specimens seen are formed by colonies of Epizoan-
thus paguriphilus Verrill, which at first invest spii'al shells which are finally

absorbed by the basal coenenchyma of the growing polyps.

GALATHEID^.

Galacantha rostrata A. M.-Edwakds.

Bull. Mus. Comp. Zool., VIII. p. 52, 1880.

Plate IX. Figs. 8, 2».

Station 340, N. Lat. 39° 25' 30", W. Long. 70° 58' 40", 1394 fathoms
; and

Station 341, N. Lat. 39° 38' 20", W. Long. 70° 56', 1 24 1 fathoms ; two males,
which give the following measurements :

—

Station

Sex

Length from tip of rostrum to tip of telson
" of carapax to bases of rostral spines .

Greatest breadth excluding spines
" "

including
"

. . . .

Length of rostrum above its lateral spines
"

gastric spine

Greatest breadth of abdomen, third somite
" diameter of eye

Length of cheliped
" chela
"

dactylus ......
"

first ambulatory leg
"

posterior leg

MUNIDOPSISWhiteaves.

Munidopsis "Whiteaves, Amer. Jlour. Sci., 3d ser., VII. p. 212, 1874.

Galathodes A. M.-Edwaeds, Bull. Mus.-C»Oip. Zool., VIII. p. 53, 1880.

Munidopsis curvirostra Whiteaves.

Amer. Jour. Sci., 3d. ser., VII. p. 212, 1874 ; Report on further Deep-sea Dredging

Operations in the Gulf of St. Lawrence [in 1873], p. 17, 1874.

Plate VIII. Figs. 2, 3, 3».

Station 325, N. Lat. 33° 35' 20", W. Long. 76°, 647 fathoms, one small male,

which gives the following measurements :
—

341
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Length from tip of rostrum to tip of telson 16.0mm.
" of carapax 10.4

Greatest breadth of carapax 5.2

Diameter of eye 0.8

Length of cheliped 15.0
" chela 5.9

I have compared this specimen with the original specimens from the Gulf of

St. Lawrence described by Whiteaves, and find no diflerences of any impor-
tance whatever. The species is perhaps identical with some one of the ten

species of Galathodes described by Milne-Edwards, but with which, if with

any, it seems impossible to determine from the descriptions alone.

Munida, sp. indet.

Munida Carxtxm ? Smith, Proc. National Mus., Washington, III. p. 428, 1881.

Plate X. Fisr. 1.

Station.
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MACRURA.

ERYONTID^.

Pentacheles sculptus.

Plates III. and IT.

Polychclcs sculptus Smith, Ann. Mag. Nat. Hist., London, Sth ser.,V. p. 269, April,

1880 ;
Proc. National Mus., Washington, IL, 1879, p. 345, PI. VIL, 1880.

Pentacheles spinosus A. M. -Edwards, Bull. Mus. Comp. ZooL, VIII. p. QQ, De-

cember, 1880.

Station. N. Lat. W. Long. Fathoms. Specimens.

325 33° 35' 20" 76° 0' 0" 647 1 young, 44 mm. long.

326 33° 24' 15" 76° 0' 50" 464 1^,29
329 34° 39' 40" 75° 14' 40" 603 2 $

This species was first described from a single imperfect specimen taken by a

Gloucester fisherman, off the coast of Nova Scotia, N. Lat. 43° 10', W. Long.
6 1*' 20', in 250 fathoms, so that the specimens recorded above, and a large

female with eggs, taken, Nov. 16, 1880, off the mouth of Chesapeake Bay,
N. Lat. 37° 24', W. Long. 74° 17', 300 fathoms, Station 898> by Lieut. Tanner,

on the U. S. Fish Commission Steamer "
Fish-Hawk," afford an opportunity for

a more complete description than that originally given.

The sides of the carapax are nearly parallel posteriorly, but arcuately con-

vergent anteriorly, and the greatest breadth ip just in front of the cervical

suture, and is about three fourths of the length along the median line. As
seen from above, the anterior margin is concave in outline, so that the acute

and spiniform lateral angles are much in advance of the rostrum, which is

armed with two spines close together and projecting obliquely upward and

forward. About a third of the space between the median line and the lateral

angle each side is occupied by a very deep orbital sinus nearly parallel with the

lateral margin, considerably deeper than broad, somewhat narrowed and evenly
rounded posteriorly, and completely filled by the large ophthalmic lobe. On
the inner side of this sinus the frontal margin projects in a small spiniform

tooth, but outside the margin is unarmed and curves regularly to the lateral

angle. Just behind the orbital sinus there is a smooth and evenly cur\'ed

depression in the surface of the carapax exposing a small area on the posterior

part of the ophthalmic lobe, more fully described beyond. The cer\'ical suture

divides the dorsal surface of the carapax into two pretty nearly equal portions,

and is deep and conspicuous, but is indicated in the lateral margin, each side,

by a slight emargination only, which is scarcely deeper than the emargination

between the anterior and posterior lobes of the hepatic region. The lateral

margin is armed, on the anterior lobe of the hepatic region, with (including the

anterior angle) six, or rarely only five, small and slender spiniform teeth di-
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rected forward, and on the posterior lobe with three more. The lateral margin,
behind the cervical suture, is armed with six to eight similar teeth, which

become successively more remote posteriorly. There is a slight median carina

extending the whole length of the cai'apax, and armed, behind the two rostral

spines, first with a single small spine directed forward, then with two side by
side and very close together, then with one, then with two on the posterior

edge of the cervical suture, then with two more, and finally with two some-

what larger and more widely separated spines projecting forward from the

anterior edge of the broad and prominently raised posterior margin. In front

of the cervical suture there is an in-egular longitudinal dorso-lateral line of five

minute spines each side, and back of these a single spine each side on the pos-

terior edge of the cervical suture. Extending from the posterior margin nearly

to the cervical suture, there is a sharp sublateral carina parallel to the lateral

margin, about a third of the way from it to the median carina, and armed with

five or six small spines.

The ventral regions of the carapax (PI. IV. fig. 1) are inflected each side at

a very acute angle with the dorsal surface, and, the sternum being narrow, the

ventral regions are very broad. The ventral region each side is divided longi-

tudinally into three approximately equal parts by two prominent carinse
;

the

outer carina (marking the pleurotergal suture ?) extends from the anterior

margin at the base of the antenna, in a slightly sinuous line, toward the postero-

lateral margin of the carapax ;
the anterior half is very prominent, and armed

with small spines directed outward, while the posterior half is much less con-

spicuous, unarmed, and disappears entirely before reaching the posterior angle

of the carapax. The inner carina extends along the branchial region from near

the base of the first leg quite to the postero-lateral angle of the carapax ; the

extreme anterior portion is not prominent, but from opposite the third leg

posteriorly it is very prominent, acute, and armed with ten to fifteen sharp

spines. The outer of the three longitudinal regions thus marked out is divided

transversely by the cervical suture, and the anterior portion (subhepatic region)

is divided transversely into an anterior and a posterior lobe by a groove nearly

or quite as conspicuous as the cervicaL In the frontal margin of this anterior

lobe, and near its inner side, there is a deep sinus corresponding to the orbital

sinus of the dorsal surface, but not quite as wide, and open nearly to the dorsal

surface, except where it is crossed by a protuberance from the ventral portion
of the ophthalmic lobe.

On the upper surface of the carapax, the orbital sinus, each side, is com-

pletely filled by the dorsal part of the ophthalmic lobe, of which the anterior

margin is slightly concave in outline and continuous with the anterior margin
of the carapax, but has a small tubercle near the middle. The dorsal surface

of the lobe is smooth, calcareous, and opaque, and on a level Avith the adjacent

surface of the carapax except posteriorly, where a small oval area of the ex-

tremity of the lobe is exposed by a depression in the carapax. This oval area

is thin, semitranslucent, and not calcareous, and has every appearance of being
a true corneal area, although I amunable to detect any evidence of facets. The



MUSEUMOF COMPARATIVEZOOLOGY. 25

carapax along the margins of the sinus is in close contact with the ophthalmic

lobe. From the lower portion of each ophthalmic lobe there is an elongated

cylindrical and somewhat conical, but obtuse and pointed protuberance, of

which the base rests in a transverse groove in the base of the antenna, while the

terminal portion extends well across the open ventral side of the orbital sinus.

Upon the obtuse extremity of this protuberance there is a nearly circular area

similar to the cornea-like area at the posterior extremity of the dorsal pait of

the lobe.

The peduncles of the antennulae are very stout, being stouter even than the

peduncles of the antennae. The basal portion of the proximal segment is longer

than the two distal segments, is armed on the distal portion of the outer margin

with two spiniform teeth, and the inner side is broa<lly expanded and prolonged

into an acute scalelike appendage upturned and densely cUiated along the

inner margin, and extending considerably beyond the distal segment and

nearly as far as the tip of the antennal scale. The second and third segments

are subcylindrical, and, as seen from above, are each about as broad as long, the

second being somewhat larger than the third. The inner or major flagellum

is about as long as the carapax. The minor flagellum is about as long as the

peduncle of the antenna, about half as thick as the base of the major flagellum,

of nearly uniform thickness for three fourths its length, then tapers rapidly to a

very slender tip, and is thickly ciliated along the inner margin distally.

The first three segments of the peduncle of the antenna are very short, the

three together being scarcely longer than the fifth segment. The first segment

is loosely articulated with the sternum of the antennal segment, so as to be

freely movable upon it ;
it is very short upon the outside, but expands some-

what on the inner side, which tenninates distally in a thin tubular process

arising from the oral side of the segment and directed upward to a level with

the dorsal side, so that, in the ordinary position of the appendages, its orifice is

closed by contact with the first segment of the peduncle of the antennula.

This tubular process readily admits a large bristle, which can be pushed

through it round into the cavity of the segment itself. It undoubtedly con-

tains the canal of the green gland. The second segment is small, closely united

with the third, and bears upon its outer side a slender scale, which reaches

nearly to the tip of the peduncle, is about five times as long as broad, and

thickly ciliated along both edges. The third segment, as seen from below, is

almost wholly internal to the second, and is armed on the distal part of the

inner margin with a small spiniform tubercle. The fourth and fifth segments

are subcylindrical, the fourth is slightly longer than the fifth, and both are

ciliated each side. The flagellum is about as thick at base and nearly as long

as the major flagellum of the antennula.

The buccal opening is nearly square. The branchiostergites extend forward

quite over the sternum of the antennary somite, and their anterior extremities

are applied to the basal segments of the antennae, which, however, are freely

movable upon the antennary somite. The epistome is short, not extending at

all in front of the bases of the antennae, is nearly on a level with the dorsal
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wall of the efferent passages from the branchial chambers and on a plane above

the bases of the antennae, so that the efferent passages tenuinate in the space
between the upturned edges of the squamiform processes of the inner sides of

the basal segments of the antennulse and just beneath the short two-spined
rostrum. In the middle of the slightly raised and regularly arcuate posterior

edge of the epistome there is a slight elevation with a tuft of hairs. The

anterior part of the endostome is on a plane somewhat above the plane of the

epistome, but the space below is filled by the soft and fleshy labrum which

projects considerably below the raised posterior edge of the epistome.

The mandibles (PI. IV. fig. 2) are wholly without molar areas and with

crowns expanded into very broad and thin lamellae serrated along the cut-

ting edges with about fourteen acutely triangular teeth, of which one at the

anterior angle and one in the middle are much larger and more prominent than

the others. The palpus (fig. 2") is short, but composed of three segments, of

which the proximal is very small ; the second is fully as long as the terminal,

and expanded distally, and the terminal about three and a half times as long
as broad, and densely setose along the anterior edge and ventral side.

The lobes of the metastome (fig. 2) are very narrow and widely separated.

The two lobes of the first maxilla (fig. 3) are very much as described and

figured by Willemoes-Suhn in Willemoesia leptodadyla, the two lobes being very
slender and strongly incurved, and the anterior the larger and with a slight

elevation covered with a dense tuft of hairs on the outside near the base.

The second maxilla (fig. 4) has two small and slender protognathal lobes,

of which the anterior is very much the larger. The scaphognath is very large,

and with the posterior portion very broad and evenly rounded in outline pos-

teriorly, while the anterior portion is much narrower, and reaches forward

nearly to the base of the antenna. The endognath is apparently represented

by a short and truncate lobe at the base of the anterior lobe of the protognath.

The first maxillipeds (PI. IV. figs. 5, 5", 5") are greatly elongated and

peculiarly modified. The exopodal lamella (/, fig. 5") is long and very broad,

projects farther back into the branchial passage than the scaphognath, and

terminates anteriorly in a small triangular lobe (r/) ; while the exopod reaches

forward considerably in front of the epistome, where its terminal lobes are

somewhat upttirned and help to enclose the efferent branchial passage. The

proximal lobe of the protopod (a, figs. 5, 5") is triangular and densely seti-

gerous along the edges, while the distal lobe («') is elongated, and bears the

endopod and the peculiarly modified exopod, which lie together, and at nearly

a right angle with the protopod. The endopod (b, figs. 5, b^) is slender,

somewhat triquetral, reaches nearly to the bases of the terminal lobes of the

exopod, is densely hairy along the edges, is divided near the middle by an im-

perfect articulation, and lies above and close along the inner edge of the exopod.

The exopod (c, figs. 5, 5^) is lamellar, very broad, concave dorsally, divided by
several sutures, as shown in the figure, cui-ved inward almost to the mesial

line, and encloses the broad efferent passage ventrally and anteriorly. The

terminal portion of the exopod is divided into two lobes {d, e, figs. 5, 5*"),
which
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are stiflF and more calcareous than the rest of the appendage. The outer and

anterior of these lobes (d) is the larger, and is alone exposed as seen from below

in the natural position of the appendages, while the inner (e) is somewhat

triangular, with a narrow base of attachment, and is curved round above the

other lobe, and serves to prolong the dorsal wall of the efferent passage, or,

perhaps, as a valve for closing its orifice.

The second maxillipeds (fig. 6) are apparently wholly without exopodal

or epipodal branches, and are so short that they reach but little, beyond the

ischia of the third pair. The ischiuna and merus are very short, together little

more than half as long as the carpus,-and both are setigerous along the inner

edge, while the ischium has in addition a series of dentiform tubercles. The

carpus is about two thirds of the whole length, nearly twice as long as broad,

compressed vertically, and much broader in the middle than at either end, and

setigerous, but not dentate or tuberculous along the iimer edge. The propodus

is less than half as long and less than half as wide as the carpus, while the

dactylus is still smaller, tapered distally, and terminated in a slender curved

and spiniform tip, and both propodus and dactylus are thickly armed with setaa

and small spines.

The external maxillipeds (fig. 7) are long and slender, reach, when extended,

nearly to the bases of the peduncles of the an,tennulse, and are well clothed

with hairs and setse, but unarmed either with teeth or spines. There is a very

small and rudimentary appendage (a), apparently representing the epipod,

upon the outer side of the protopod. The ischium is a little longer than the

merus and carpus combined, and a very little stouter than the merus. The

merus is about two thirds as long as the ischium, while the three distal seg-

ments are subequal in length and together a little longer than the merus, the

carpus and propodus tapering slightly distally, while the dactylus is slightly

curved and tapers regularly to an acute tip.

The great chelipeds are smooth and naked throughout, except the prehensile

edges of the digits of the chelae, and differ somewhat in size in different indi-

viduals, varying in length from about two and a half to nearly three times the

length of the carapax, but the diff'erences are apparently entirely independent of

sex. The coxa is very stout and broad, far stouter than any of the succeeding

segments, and much broader, than the coxse of the other legs. The basis is

completely anchylosed with the ischium, which is expanded distally but at the

same time strongly compressed vertically, strongly curved upward so as to fit

the side of the carapax when turned out at right angles to it, and reaches, in

this position, a little above the edge of the carapax, or, when turned forward,

to the base or beyond the middle of the antennal scales. The merus is two

thirds to four fifths as long as the carapax, compressed like the merus, but con-

siderably expanded proximally, contracted in the middle and distally to near

the tip where it is again expanded and thickened -at the articulation with the

carpus ; the posterior edge is armed with an acute spine at the distal extremity,

and with either one or two similar ones on the proximal half, while the an-

terior edge, except near the base, is armed with a scattered series of minute
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spines. The carpus is more than half as long as the.merus, compressed and

very slender to near the distal end where it is expanded and thickened for the

articulation of the chela and armed above with a single acute spine and below

with one or two small teeth, and along the whole length of the dorsal edge
there is a distinct but narrow sulcus. The chela (PI. IV. fig. 8) is about as

long as the merus, and the digits themselves considerably longer than the

basal portion, which is about as broad as but much thicker than the proximal

part of the merus, though still strongly compressed ;
the dorsal edge is evenly

rounded, and projects in a small tooth and an acute spine above the articu-

lation of the dactylus ; the inferior edge projects slightly proximally and then

retreats at the base of the propodal digit, and except near the proximal end is

occupied with a shallow sulcus, the edges of which are armed with several

minute spines directed distally. Both digits are compressed, very slender,

and regularly tapered to acute and very strongly curved extremities
; the dorsal

edge of the dactylus is flattened, but scarcely sulcated, and the inferior edge of

the propodal digit is flattened and slightly sulcated near the base, but rounded

distally ;
the prehensile edges of both digits are armed throughout with a close-

set series of very short and very stiff setae.

The legs of the second pair are slender, densely ciliated along the edges, and

reach to the tips of the peduncles of the antennae. The basis is anchylosed with

the rather short ischium. The merus is considerably longer than the ischio-

basis and reaches to the edge of the carapax. The carpus is a little shorter

than the merus. The basal part of the chela (fig. 9) Ls a very little longer

than the carpus, and is flattened and somewhat expanded distally, where it is

a third as broad as long ; the propodal digit is very slender, nearly as long as

the basal portion of the chela, nearly straight to the slender, acute, and chiti-

nous tip, which is strongly curved, and the prehensile edge is thin and armed as

in the first pair. The dactylus is almost exactly of the same form as the pro-

podal digit, and its prehensile edge is aimed in the same way, but the cilia

upon the outer edge are much longer than on the corrosponding part of the

propodus.
The third and fourth pairs of legs are successively a very little shorter than

the second, and have very nearly the same form. From the coxal to the meral

segment they are very nearly as stout as in the second pair, but the three distal

segments are much more slender. The basal part of the chela (fig. 10) is sub-

cylindrical and only very slightly expanded and flattened distally, while the

propodal digit and the dactylus are nearly equal in length, very slender and

weak, straight throughout, without incurved or chitinous tips, and densely
ciliated along the prehensile edges.

The fifth pair of legs (figs. 11 and 12) are considerably shorter and more

slender than the fourth, and all the segments except the propodus and dactylus

have very nearly the same relative proportions as in that pair. The basal por-

tion of the propodus is alike in the two sexes, a little longer than the carpus,

subcylindrical and slightly tapered distally. The digits diff'er in the sexes.

In the male (fig. 11) the propodal digit is about as long as the proximal
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thickness of tlie propodus, or a little longer, slender, and tapers to a rounded

tip, while the dactylus is nearly or fully twice as long, considerably stouter,

straight, and nearly cylindrical. In the female (fig. 12) the propodal digit

is scarcely as long as in the male, is more slender, and tapers to an acute

and incurved tip, which is somewhat flattened and excavated on the anterior

and inner side, leaving an edge on the posterior side
;

the dactylus reaches

very nearly to the tip of the propodal digit, and is like it in form, Lut a little

more sharply incurved at tip.

The branchiae resemble the branchife of the Astacida;, being slender, very

soft, and composed of slender filaments, which are not closely crowded together.

There are no branchiae connected with the first and second maxillipeds, but

above the base of the third maxilliped and between the lameUar epipod of

the first maxilliped and the coxa of the first leg there is a slight lamellar ele-

vation bearing a few filaments which are apparently branchial and may repre-

sent a very rudimentary epipodal branchia. The legs of the first four pairs

bear each a well-developed podobranchia and a small epipodal plate, lying

just at the edge of the carapax but not projecting into the branchial chamber,

and above the bases of each of these legs there are two arthrobranchise and one

pleurobranchia. There is also a pleurobranchia above the base of the fifth leg,

80 that there are in all sixteen well-developed branchia, —four podobranchia;,

eight arthrobranchise, and four pleurobranchise each side, as indicated in the

following formula :
—

Somites. VIT. VIII.

Epipods,

Podobranchife,

Arthrobranchise,

Pleurobranchise,

16+(5)

As seen from above, the sides of the abdomen are nearly straight, and form,

with the telson, a regular acute triangle. The first five somites are carinated

dorsally, and the carina projects forward from each somite in an acute tooth,

but the carina and tooth are small and low on the first somite, increase rapidly

to the fourth, while on the fifth they are scarcely as prominent as on the fourth,

and on the sixth the carina is inconspicuous and there is no tooth, but the top

of the carina is traversed by a narrow longitudinal sulcus. On the first somite

there are, in addition, two slender spines each side projecting forward above

the articulations with the carapax. The dorsal surface of the abdomen, either

side of the median carina, is smooth and scarcely at all sculptured ;
but along

the lateral margin, where the pleura bend abruptly and nearly perpendicularly

downward, there is a series of deep longitudinal sulci, except upon the narrow

first somite, which is unsculptured, and upon the sixth, where the sulcus is

replaced by a simple carina. Of the pleura themselves, the first is nearly obso-

lete, the second is broader than deep, projecting back over the third with a

broadly rounded margin, and forward in a prominent but rounded angle, and

IX.
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has a central circular depressed area
;

the succeeding pleura decrease regularly

in size posteriorly, scarcely overlap when the abdomen is extended, are convex

in outline posteriorly but straight or slightly concave anteriorly, and the third,

fourth, and fifth are ornamented with a median curved carina extending two

thirds of the length, but not well marked upon the fifth.

The telson is pretty regularly triangular, about twice as long as broad, is

convex and slightly grooved longitudinally above, and terminates in an acutely

rounded tip unarmed with spines. The lamella) of the uropods scarcely reach

the tip of the telson : the outer is nearly as broad as long, regularly rounded

in outline except for a short distance on the outer edge near the tip, where the

margin is more or less conspicuously truncated, but varying considerably in

different individuals, and stifl'"ened by two slightly diverging ribs in addition

to the thickening of the outer margin ;
the inner lamella is stiffened b)' a single

median rib, is nearly twice as long as broad, the lateral margins are approxi-

mately straight and parallel, and the tip is regularly rounded in outline.

In the male the first pair of abdominal appendages (PL IV. fig. 14) are much

longer than the protopods of the second pair, reach slightly beyond the bases

of the fourth thoracic legs, and have an imperfect articulation at about a third

of the way from the base to the tip ;
the basal portion is somewhat triquetral,

while the terminal expands into a smooth, naked, and thin lanceolate lamella

slightly concave posteriorly. The second pair reach slightly farther forward

than the first, and the protopod and lamella; are aliout equal in length. The

lamella; are narrow, lanceolate, and thickly ciliated along the edges ;
the inner

is about as long as the outer, and bears the two stylifortn processes usually

characteristic of males in the Macrura. These styliform processes are a little

less than a third as long as the lamella itself, and arise together at about a third

of the way from the base to the ti])
of the lamella

;
the inner, like that itpon

the three succeeding pairs of appendages, arises i'rom the slightly thickened

inner edge of the lamella, is ridged, of nearly equal width to the rounded tip,

and nearly naked except a line of cilia along the posterior margin. The outer

process arises just in front of the inner, and its base is at a right angle to that

of the outer
;

it is more slender than the outer, tapers distally, and is ciliatetl

on both edges and on the anterior surface. The three succeeding pairs of

appendages are similar to the second pair, but the fourth and fifth pairs are

successively a little shorter, and, as usual among Macrura, they all want the

outer of the two styliform processes of the inner margin of the inner lamella.

In the female the first pair of alxlominal appendages (PL IV. fig. 13) are

about as long as in the male ; the basal portion, or protopod, is scarcely more

than half as long as the terminal lamella, is narrow, compressed, turned inward

toward the mesial line, and clothed thickly along the outer and the distal part

of the inner edge with long ovigerous hairs
; tlie terminal lamella is multi-

articulate, like the lamella; of succeeding appendages, but a little narrower than

they, and is clothed wdth numerous ovigerous hairs. The four succeeding

pairs of appendages are very nearly like the three last pairs in the male, but the

styliform process of the iimer lamella is a little larger and more compressed.
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The only specimen carrying eggs is the one above referred to as taken off

the mouth of Chesapeake Bay. In this specimen the eggs are in an early stage

of development, are nearly spherical and .65 to .70 mm. in diameter, and are

carried in a mass behind the first pair of abdominal appendages, and between

the appendages of the second and third pairs, the mass being principally sup-

ported by the first pair, very slightly by the third, and not at all by the fourth

and fifth.

Five specimens give the following measurements in millimeters :
—

Station
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CKANGONID^.

Ceraphilus Agassizii, sp. nov.

Plate VII. Figs. 4-5^

The carapax is short and broad, and in the female rounded and swollen above

and somewhat convex longitudinally. The rostrum {b, in figs. 4° and 5) is hid-

den from above by tlie anterior spine (a) of the dorsal carina, and is slender,

spiniform, and scarcely if at all more prominent than the slender spine forming
the outer angle of the orbit each side, and very much .less prominent than the

slender and acute antero-lateral angles (d), which are slightly divergent and

reach a little by the bases of the antennal scales in the female, while they are

much more divergent and much longer in the male, so that the distance be-

tween their tips is considerably greater than the greatest breadth of the middle

portion of the carapax. A narrow dorsal carina extends the whole length of

the carapax, and is armed with two laterally compressed and spiniform teeth

directed forward, and of which the anterior is much the larger, projects im-

mediately above the rostrum, and reaches considerably beyond its tip, Mhile the

posterior one is smaller and arises just in front of the cardiac region. There is

occasionally a very minute additional tooth in the dorsal carina about midway
between these two. On the gastric region either side of the dorsal carina there

is a large spine dii-ected forward
;

below this is a stout hepatic spine from the

upper side of Avhich a prominent carinal ridge extends to near the posterior

border, while from its lower edge a similar ridge extends downward and back-

ward a short distance to the branchial region, where it meets a much less dis-

tinct carina extending from the antero-lateral angle nearly to the posterior

border. There is also a well-marked carina extending backward from the

orbital spine (c, figs. 4% 5, 5") along either side of the gastric region and fol-

lowing a distinct suture terminating anteriorly just outside the orbital spine.

The lateral margin of the carapax is strongly incurved, and projects inward in a

prominent rounded lobe below the base of the first thoracic leg. All the spines

of the carapax are proportionally longer in the male than in the female.

The eyes are small and black, and scarcely reach beyond the tip of the

rostrum.

The first segment of the peduncle of the antennula is more than twice as long

as the second, and the lateral process from its base is very long, and reaches as far

forward as the segment itself, which is armed with a tuberculiform prominence
at the outer edge of tlie distal extremity and with a much smaller one on the

inner edge ;
the second segment is short and has the outer distal angle con-

siderably produced ;
the ultimate segment is much broader than long. The

flagella are subequal in length and in the female about as long as the peduncle,

but in the male about twice as long as the peduncle and the outer longer and

very much stouter than the inner or than the outer flagellum of the female.
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The antennal scale is about as long as the sixth segment of the abdomen and

about twice and a half as long as broad, and the ultimate segment of th6 pe-

duncle reaches very Jiearly to the tip of the scale.

The external maxillipeds are much more slender than in C. boreas and reach

by the tips of the antennal scales about half the length of the ultimate segment,

•which is no broader than the penultimate but fully twice as long and about six

times as long as broad
;

the antepenultimate segment is longer than the ultimate.

The thoracic legs are nearly as in C. boreas, but are all rather more slender

and less hairy. In the first pair the carpal spines are smaller and the chelae

are nearly naked and less swollen than in C. boreas. The second pair are

nearly as long as the first : the carpus and merus are subequal in length, and

each is a little longer than the ischium
;

the chela is very slender, about half

as long as the carpus, with the digits scarcely a third as long as the basal j^or-

tion of the chela. The third pair are about as long as the second, the carpus a

little longer than the merus, the propodus two thirds as long as the carpus, and

the very slender dactylus but little less than half as long as the propodus. The
fourth pair do not quite reach the tips of the third, and the fifth reach slightly

by the carpi of the fourth.

The abdomen is broad, slightly depressed and rounded above anteriorly, and

tapers rapidly to the sixth somite, which is only a little longer than the fifth.

The five anterior somites are armed with a median dorsal carina which is con-

spicuous and flattened above on the fourth and fifth. The epimeron of the first

somite is broadly expanded anteriorly and projects in an obtuse tooth below ;

the second is broad and evenly rounded in front and behind, and has a slight
tooth below, but the inferior edges of the remaining epimera are straight and
unarmed. The sixth somite, excluding spines, is about a fourth longer than

the fifth, is armed above with four prominent and approximately equidistant

carinse, and the posterior edge projects in a large tooth either side of the base

of the telson and in an acute angle at the lateral margin. The carinte and the

teeth on the edges of the epimera are more prominent in the male than in the

female.

The lamellae of the uropods are much shorter than the telson : the outer are

from a little more than twice to about three times as long as broad
;

the inner

are about as long as the outer, and three to four times as long as broad.

The telson is about once and two thirds as long as the sixtli somite of the

abdomen, flattened and broadly channelled above, tapers regularly to an acute

point unarmed with spines but furnished with two pairs of plumose setae aris-

ing from the under side, and the margins are ciliated beneath.

In the male there is a very long median spine on the sternum of each of the

four anterior somites of the abdomen, but no similar spines in the female.

The surface of the carapax and abdomen is sparsely clothed with minute pu-

bescence, which is very easily removed with the coating of soft mud with which

all the specimens are covered.

The number and arrangement of the branchiae is the same as in C. boreas,

and as indicated by the following formula :
—

VOL. X. —NO.1. 3
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armed with only two very long, slender, and plumose setae, which arise near

together iiom the under side.

It appears to be a much smaller species than either Norvegicus or spinosus,
the largest males being scarcely 25 mm. in length and the largest females about
36 mm.

This species was taken in great abundance, in 51 to 155 fathoms, oiT Block

Island, in 1880 and 1881, by the U. S. Fish Commission. The specimen figured
is from the Fish Commission collection, Station 873, 100 fathoms.

Pontophilus gracilis, sp. nov,

Plate VII. Figs. 2 - 3^

This species is very much more slender and has much larger eyes than any
other species of the genus known to me. It is represented in the collection by a

single specimen, which is possibly immature, but, judging from the structure

of the appendages of the first and second somites of the abdomen, is a female.

The carapax is nearly twice as long, along the dorsal line, as broad, slightly

cariuated, and so thin that the branchiae are readily seen through it. The
rostrum is about two sevenths as long as the rest of the carapax along the dorsal

line, very slender, and the lateral teeth scarcely a third of the Avay from the

base to the tip. The dorsal carina is not distinct except where it rises into two

acute teeth directed forward, one on the gastric region and one on the anterior

part of the cardiac. There is a slight lateral carina in the middle portion of

the carapax, terminating anteriorly in a spine like those in the dorsal carina.

A little farther down upon the carapax and a little in front of the anterior

spine of the dorsal carina there is a small hepatic spine, making in all six

spines exclusive of those of the anterior margin. The orbit is very broad and

its outer border extends far forward and terminates in a slender spine, wdiile

the similarly slender spine of the antero-lateral angle extends still farther for-

ward nearly or quite to a line with the tip of the rostrum.

The eyes are very large and reach to about the tip of the rostrum
;

the cornea

is obli([ue, somewhat compressed vertically, and its greatest breadth considerably

more than the breadth of the antennal scale. The peduncle of the antennula

scarcely reaches the middle of the antennal scale, and the lateral process from

the base of tlie first segment reaches to the distal extremity of the segment
itself ; the outer flagellum is slender and reaches to the tip of the antennal

scale
;

the inner is about a third longer, but scarcely stouter, than the outer.

The antennal scale is about three fourths as long as the carapax exclusive of

the rostrum, about four times as long as broad, only very slightly narrowed

tlistally, and the tip evenly rounded. Tlie distal segment of the peduncle is a

little more than half as long as the scale, and the flagellum is slender and

about twice as long as the carapax exclusive of the rostrum.

The first and second maxillipeds are nearly as in P. Norvegicus. The ex-

ternal maxillipeds reach by the tips of the antennal scales by fully half the
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length of the distal segment, which is a little longer than the penultimate, but

only a little more than two thirds as long as the antepenultimate, while the

two distal segments together are about as long as the antennal scale.

The anterior thoracic legs are very slender, reach a little beyond the tips of

the antennal scales, and the chela itself is smooth, naked, strongly compressed

distally, a little shorter than the antennal scale, about as long as the diameter

of the carapax, and, excluding the very prominent distal spine of the inner

margin, about a fourth as wide as long. The second legs are very small, as

in the other species of the genus, slender, and scarcely reach the midiUe of

the meri of the anterior jjair. The third are very slender, about twice as

long as the carapax, reach by the tips of the antennal scales the full length of

the propodi and dactjdi, which taken together are very nearly as long as the

carpi, the dactyli being very slender and acute and about half as long as tiie

propodi. The fourth and fifth legs are al)out as long as the first pair, and

sparsely clothed with long hairs except upon the dactyli, which are strongly

com})ressed vertically, about two thirds as long, and toward the base as broad,

as the propodi.

The abdomen to the tip of the telson is about three times as long as, and

slightly narrower than, the carapax. The sixth somite is more than a fifth of

the entire length, compressed laterally so that the breadth is less than a fourth

while the height is fully two fifths of the length, and flattened or obscurely
channelled longitudinally in the middle of its length above. The telson is

about as long as the sixth somite, very slender, flattened but scarcely channelled

above, and the narrow tip armed with four very slender spines of which the

median are twice as long as the lateral. The inner lamella of the uropod
is as long as the sixth somite, projects considerably by the tip of the telson, is

lanceolate, and more than five times as long as broad. The outer lamella is

considerally shorter and slightly broader than the inner.

The inner lamella of the appendage of the first abdominal somite (PI. VIT.

fig. 2'') is about as long as the protopod, linear, and the margins not ciliated ;

the outer lamella is narrow-ovate, considerably longer than the inner, and of

the usual structure. The inner lamella of the appendage of the Second somite

(fig. 2°) is a little shorter and much narrower than the outer, and has a sincle

stylet two fifths as long as itself arising from the inner margin near the base.

Length from tip of rostrum to tip of telson 30.0mm.

Length of carapax including rosirum 7.8

Length of rostrum . . . . . . . . .1.7
Greatest breadth of carapax 4,1

LcTigth of antennal scale 4.5

Breadth of antennal scale 11
Greatest diameter of eye . . . . . . , .1,4
Length of sixth somite of abdomen 4.9

Length of telson 5.0

Station 315, N. Lat. 32° IS' 20", W. Long. 78° 43'
;

225 fathoms.
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Since the above description was written a specimen of this species has been

taken in 458 fathoms, by the U. S. Fish Commission, Station 1029, off Mar-

tha's Vineyard. This specimen, an adult male 28 mm. long, agrees perfectly

with the female except in the usual sexual characters, and proves beyond

question that the specimens are adult, though the female is probably not fully

grown. The eyes in the male are fully as large as in the female. The inner

ilagellum of the antennula reaches nearly half its length by the antennal scale,

while the outer is only a little shorter than the inner, but very stout, fusiform,

with the diameter at the thickest point equalling nearly half the breadth of the

antennal scale. The inner lamella in the first pair of abdominal appendages

(PI. VII. fig. 3) is only half as long and less tiian half as broad as the outer,

and almost entirely naked. In the second pair (tig. 3") the inner lamella is

nearly as long as the outer, but only about two thirds as broad, lanceolate in

outline, furnished with plumose marginal setaj like the outer, and bears the

two stylets characteristic of the male at about a fourth of the way from the

base to the tip of the inner margin. The marginal or major stylet is like the

single stylet of the female and of the succeeding appendages of the male, about

two fifths as long as the lamella itself, very narrow, and almost entirely naked

except the usual hooklike setae near the tip, while the minor stylet is a little

stouter than the other, but only about a fourth as long as the lamella, and naked

except a few minute hairs near the tip.

Sabinea princeps, sp. nov.

Plate VIII. Figs. 1 - 1''.

Carapax with seven carinte as in the other species of the genus, but with an

acute rostrum as long as the antennal scales or longer, and armed above with

a spine either side near the base and below with a single spine. The dorsal

carina is very high, sharp, slightly arched longitudinally, and armed, from a

little back of the orbit to the posterior margin, with seven or eight somewhat

irregular teeth directed forward. Tha rostrum varies very much in length, in

the male being often only a little shorter than the length of the carapax from

the orbit to the middle of the posterior margin, but in large females often only

half as long ; dorsally it is flattened and the margins slightly carinated, but

beneath the edge is angular ;
the basal portion is neaily horizontal, but the

terminal portion is upturned and acute ;
below the margin is armed with a

slender spiniform tooth directed forward from the point where the terminal

portion is upturned, and above with a similar tooth arising from the dorsal

margin over either eye and directed outward and upward. The three carinjB

each side of the carapax have about the same position as in the other species of

the genus. The subdorsal is continuous almost to the orbit, and is armed with

six or seven spiniform teeth directed forward. The next carina below is

broadly interrupted on the anterior region, but back of this is armed with five

or six teeth like those of the subdorsal carina, and in front, at the outer margin
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of the orbit, with a prominent slender and acute spine. The lower lateral

carina is very prominent anteriorly and is armed with nine to twelve spiniform

teeth, of which the three or four most anterior increase in size very rapidly, the

anterior one forming a great and somewhat laterally expanded spine nearly or

quite half as long as the rostrum, and reaching nearly to, or in the male often

considerably beyond, the middle of the autennal scale.

The eyes are black, very large, pyriform, and including the peduncles much

longer than the greatest diameter, which is about two thirds the breadth of the

antennal scale.

The peduncle of the antennula reaches to about the middle of the antennal

scale ;
the flagella are suliequal in length, in the female a little longer than

the antennal scale, bu.t in the male much longer and the outer very much

stouter than in the female, and considerably thickened vertically.

The antennal scale is about a third as long as the carapax including the ros-

trum, and is itself of nearly the same form as in the allied species, but there is

a prominent and acute spine near its ba'^e upon the outer edge of the second

segment. The distal segment of the peduncle is very long, reaching nearly to

the tip of the antennal scale, and the flagellum in the male is about as long as

the abdomen, but considerably shorter in the female.

The external maxillipeds are slender, reach considerably beyond the tips of

the antennal scales, and the proportions of the segments and of the exopods are

almost exactly the same as in the other species of the genus.

The anterior legs reach to the tips of the antennal scales : the outer distal

margin of the merus is prolonged into a slender spine, and there is a similar

one upon each of the two outer distal angles of .the carpus ;
the chela is about

as long as the merus, very stout, somewhat swollen, and nearly cylindrical at

base, but compressed and expanded on the inner side distally, the prehensile

edge nearly transverse, slightly arcuate, and armed with a very large spini-

form tooth at the inner margin. The rudimentary second legs are small,

very slender, and reach to the distal end of the ischia of the first : the ischium

and merus are subequal in length and each much longer than the three distal

segments, of which the carpus and propodus are subequal, while the dactylus

is very small, only a little longer than the diameter of the propodus. The

third legs reach slightly beyond the first, and the dactylus is very slender

and acute, but only about one sixth as long as the propodus. The fourth

and fifth are nearly ecjual in length, and the fourth reach to the tips of the

third : the dactyli are about half as long as the propodi, very slender, with

the upper surfaces densely ciliated.

The carinre of the abdomen have the same arrangement as in S. Sarsii, ln;t

are much more conspicuous, and each of the epimera of the first two somites

projects below into an acuminate spine, while the epimera of the third, fourth,

and fifth somites are each armed with two similar spines. The dorsal carina

upon the posterior half of the second somite is double, or rather V-shaped
with the apex directed forward. The dorsal carina upon the third and fourth

somites is very conspicuous, and upon each is prolonged in a tooth at the
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posterior margin, the tooth upon the fourth heing prominent and horizontal

and occasionally having a secondary tooth above its base. The two dorsal

carinse of the fifth somite are high and sharp, and each armed with a sharp

tooth near the middle and uith a similar one projecting over the posterior

margin. The sixth somite is about once and a half as long as the fifth, its

dorsal carina; are very high and sharp and each armed with five to seven

acute teeth of which the posterior project over the margin as in the fifth somite ;

the posterior mangin is in addition armed with two spines each side, one at the

inferior angle and another above the base of the telson.

The outer lamella of the uropod is a little longer than the sixth somite,

about twice and a half as long as broad, and obtusely rounded at the tip ;
the

inner is longer than the outer, ovate-lanceolate, and not quite a third as broad

as long.

The telson is about once and a half as long as the sixth somite, tapers regu-

larly throughout, and is ornamented above with two carinas converging to the

tip, which is acute, unarmed, and naked.

All the exposed surfaces of the carapax and abdomen except the spines and

carince, and a considerable part of the surface of the appendages, are clothed

with a very short and dense pubescence, which readily brushes otf with the soft

mud with Avhich most of the specimens are covered.

Six specimens give the following measurements in millimeters -.

—
326

56.0

326

65.0

337

8

326 326

9

312

9

89 98.0 77.0 125.0

Station

Sex .....
Length from tip of rostrum to tip

of telson

Length of carapax including ros-

trum

Length of rostrum

Length of antennal scale .

The eggs are very large, being, even in alcoholic specimens, about 2.5 and

3.0 mm. in least and greatest diameter, while in S. septemcarinata they are

about 1.0 by 1.4 mm. in alcoholic specimens.

The number and arrajigement of the branchipe are the same as in S. septem-

carinata, and may be indicated by the following formula :
—

21.0
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Also obtained in the U. S. Fish Commission dredgings off Block Island in

1880, Station 892, N. Lat. 39° 46', W. Long. 71" 5', 487 fathoms
;

and Statiuu

893, N. Lat. 39° 52' 20", W. Long. 70° 68', 372 fathoms.

The long and spined rostrum and the long spines and teeth of the carapax

and abdomen give this gigantic species a very different aspect from the other

species of the genus ;
but the oral appendages, the number and arrangement of

the branchiae, and other structural details, agree perfectly with S. septemcarinata,

the type species of the genus. The present species is, however, much more

closely allied to -S. Samii Smith (Trans. Conn. Acad., V.p. 59, PI. II. figs. 6-8,

1879) than to septemcarinata; the elongated and acute rostrum, the prominent

dentation of the carapax and abdomen, and the structure of the telson in Sardi

show a marked approach, toward the princeps, although the two species are very

different in general appearance.

Sabinea hystrix (^Paracrangon hystrix A. Milne-Edwards, Ann. Sci. Nat., 6"®

serie, XL No. 4, p. 6, 1881), from 730 fath., near Guadaloupe, is very closely

allied and probably identical with this species, which, though externally some-

what like Paracrangon echinatus Dana, differs essentially in several structural

features in which, as pointed out above, it agrees with the typical species of

Sabinea. In Paracrangon echinatus, not only are the second pair of legs com-

pletely obsolete, but there are no arthrobranchise, the branchial formula being
the same as for Ceraphilus boreas and Agassizii.

RHACHOCARIN^,subfam. nov.

Anterior thoracic legs stout, non-chelate
; second pair slender, chelate, and

with multiarticulate carpi ; coxae of the external maxillipeds articulated with

the adjacent edge of the carapax.

These characters sufficiently distinguish this subfamily from all other Cran-

gonidse. The broad, ovate antennal scales with both margins ciliated are prob-

ably also characteristic of the subfamily, which, as far as known to me, contains

but one genus.

RHACHOCARIS,*gen. nov.

Plates V. and VI.

The carapax is subcylindrical, carinated longitudinally, rostrated, with

prominent antero-lateral and antennal spines, and the margins of the l)ranclii-

ostegites are strongly incurved opposite the bases of the second pair of legs

and are connected each side with the coxae of the external maxillipeds by two

processes from the coxa interlocking between their converging tips a projection
in the margin of the carapax so as to form therewith an articulation admitting

slight motion.

The eyes are large and pyriform, vith the cornea expanded and very large.

The antennulse are very nearly as in Crangon. The antennal scale is broad,

*
'Pdx'S and Kapls.
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ovate, the entire margin ciliated, and with the tooth of the outer margin small

and far back from the tip. Tlie other parts of the antenna are nearly as in.

Crangon. The oral appendages are very similar to those of Cranyon and the

closely allied genera, and the labrum, metastoma, mandibles, niaxillaj, and

second pair of maxillipeds are very nearly as in Crangon vulgaris. In the first

maxilliped the proximal lobe of the endopod projects inward much more prom-

inently and the distal lobe is longer than in Crangon. There are two arthro-

branchiEe at the base of the external maxilliped, as in Sabinea, and tlie stout

endopod is composed of three segments as in Crangonina", but the two distal

segments are very short and the terminal one acute and spined.

The legs of the tirst pair are symmetrical and about as large as the external

maxillipeds ;
the propodus is short and tapers distally, and the dactylus is small,

slender, and capable of flexion against the inner side of the propodus. The

legs of the second pair are elongated, slender throughout, and, in all the speci-

mens examined, slightly unsymmetrical in length ;
the carpi are long and

muiltarticulate ;
and the chelae small. The last three pairs of legs are slender

and nearly alike.

The number and arrangement of the branchiaj differ from ^all the Crangonida;

known to me. In R. sculpta, the second species here described, there are

epipods on the bases of the first and second maxillipeds and two arthro-

branchiffi at the base of each external maxillij)ed, one arthrobranchia for each

of the thoracic legs except the last pair, and a pleurobranchia for each side of

the last five thoracic somites,
—making two epipods, six arthrobranchia?, and

five pleurol)ranchiffi each side, as indicated in the following formula :
—

Somites.
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ably beyond the grooves, but when the abdomen is fully extended the pro-

cesses are withdrawn so as to expose the dorsal part of the groove, and in this

position iii the contracted alcoholic specimens the somites are firmly clamped,

apparently by the pressure of the ends of the processes upon the concave pos-

terior walls of the grooves, and held rigidly extended, so that it is very difficult

to flex the somites, unless the tip of the abdomen is pulled backward with con-

siderable force, when the processes slide easily through the grooves and the

somites are readily flexed. It is probable that in life, wliile the extensor muscles

of the abdomen are relaxed, the processes move easily through the grooves ;

but when the extensor muscles are strongly contracted the hinges are clamped
as in the alcoliolic specimens, so that the animal can voluntarily hold the telson

and the spiny terminal somites of the abdomen rigidly extended as a means of

self-defence.

In all three of the species, when the abdomen is fully flexed, the tip of the

telson is brought directly below and very near to the mouth.

A. Milne-Edwards, in the paper already referred to, which has been pub-
lished since the part of this report relating to the Crangonidae was ready for the

printer, has described three new species belonging to a new genus, Glypho-

crangon, which is apparently very closely allied to the genus here described

and possibly identical with it. In Milne-Edwards's genus the telson is de-

scribed as consolidated with the sixth somite of the abdomen.* It is scarcely

to be supposed that Milne-Edwards could mistake the peculiar articulation of

the telson with the sixth somite of the abdomen, which is described above and

which is equally characteristic of the articulation of the sixth somite with the

fifth and of the fifth with the fourth, for actual consolidation, or overlook the

remarkable character of the articulation of the external maxillipeds with the

carapax ;
and as neither of the species here described and figured agrees fully

with the description of either of the species of Glyphocrangon in the spines
of the carapax and abdomen, I am forced to the conclusion that Milne-

Edwards's genus is different from mine, though possessed of quite as remark-

able characters.

Rhachocaris Agassizii, sp. nov.

Plate V. Fig. 3. Plate VI. Fig. 8.

Female. —The carapax has eight conspicuous longitudinal carinse which are

interrupted by a very deep cervical and a broad and deep gastro-orbital sulcus,

but, aside from the carince, sulci, and spines, is nearly cylindricaL The rostrum

is about two thirds as long as the rest of the carapax along the dorsal line, flat-

* In characterizing the genus he says,
" Le septicme article abdominal est

presque entierement sonde an sixicme"; and in the description of G. spinicawln, the

first species,
"

Leseptiime article est imnioTiile snr le precedent, il est tiiangulaii-e,

bicarene en dcssus, tres pointn, et an lieu d'avoir la memo direction que les autres

articles, il se releve et son extremite est dirigee en liaut."
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teneel above, triangular but with the edge flattened and distally slight!}' grooved

below, and tapers regularly to an acute and gently upturned tip ; above there

is a narrow but distinct median carina extending the whole length, and the

margins are carinated and each armed just above the front of the eye with a

prominent and acute spine directed forward and U])ward ;
below the rostrum is

unarmed. Just back of the base of the rostrum there is a pair of spines like

those upon the rostrum, but slightly larger and with the bases elongated and

laterally compressed. From these teeth two parallel dorsal carina; extend to

the posterior margin, but each one is broken into ten or eleven elongated teeth

turned slightly forward, truncated above, and all except the first and last with

flattened and conspicuously punctate tops. The space between these carinsc is

concave with a deep transverse depression at the cervical suture, but smooth

except a few small tubercles along the carina? and one on the median line in

front. The frontal margin is transverse and nearly straight, but the lateral

angle is armed with three very large and acute spines : a very slender antennal

spine directed upward and forward from just above the base of the antenna
;

directly below thi-^ a somewhat larger one (the lateral angle itself) slightly

compressed laterally and curved downward and then directed forward below

the antennal scale
; and, arising outside and a little back of these, a very

broad, dentiform, vertically compressed spine directed outward and forward,

terminating in an acute tip as far forward as the ti})
of the antennal spine, and

apparently representing the anterior part of the lower of the three lateral

caringe, but separated from it by the broad and very deep depression of the

cervical suture. The broad triangular space between this carinal tooth and the

gastric region is depressed and smooth. The posterior part of the middle lateral

carina is protninent and terminates at the cervical suture in a long tooth directed

forward ; posterioily it extends to the posterior margin and has the edge thick,

flattened and punctate. The upper of the lateral carina is not evident in front

of the cervical suture, is less conspicuous than the dorsal, and is obscuiely

divided into about four truncated teeth flattened and punctate above. On

the gastric region in front of this carina there is an irregular group of elongated

tubercles extending to the gastro-orbital suture, but with this exception the

sides of the gastric region are miarmed, as are the remaining spaces between

the carinse of the dorsal part of the carapax, except a few very small tubercles

either side of the cardiac region, and a few still smaller ones below the upper

lateral carina and near the posterior margin. The lower of the lateral carinsc

is broad, punctate along its edge, and extends from near the base of the spine of

the antero-lateral angle almost to the posterior margin, with a broad and deep

interruption at the cervical suture. On the branchial region below this carina

there are about three irregular elongated and punctate ridges, and near the

posterior margin there are a few small tubercles, but with these exceptions the

branchial regions are unarmed. There is, however, a narrow but well-marked

carina the whole length of the lateral margin.

The eyestalks are slender and very small in proportion to the eyes them-

selves, which are approximately spherical, slightly compressed vertically, and
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with tlie horizontal diameter about three fourths as great as the breadth of the

antennal scale and only a little less than the length of the eye to the base of

the stalk. In the alcoholic specimen, the pigment is deep purplish and is

probably not black in life.

The peduncle of the antennula reaches to the tip of the antennal scale and

nearly to the tip of the rostrum, and is clothed along the sides and below with

very fine hairs, but is nearly naked above
; the first segment is a little longer

than the second and third together, the second nearly as long as the last, which

is less than twice as long as broad. The flagella are both nearly naked ; the

outer is about as long as the peduncle, the proximal two thirds of its length

vertically compressed and broad, but the terminal portion suddenly contracted ;

the inner is a little longer than the outer, very slender and regularly tapered.

The antennal scale is regularly ovate, with the greatest breadth about two

thirds of the way from the tip to the base, where it is very much contracted at

the articulation
;

both margins are thickly ciliated, and the tooth of the outer

margin is represented by an obscure angular projection at less than a third of

the way from the base to the tip. The narrowness of the articulation permits

great lateral motion in the scale, so that it may be turned outward at nearly a

right angle to the body. The segments of the peduncle are without spines or

tubercles
;

the last segment is about as long as the breadth of the scale and

reaches three fourths of the way from its base to its tip, and the inner edge is

compressed and ciliated. The flagellum is a little longer than the carapax in-

cluding the rostrum, slender, compressed vertically, and almost naked.

The tips of the external maxillipeds reach to about the tips of the antennal

scales. The proximal of the three segments of the endopod is about as long as

the antennal scale and five or six times as long as broad
;

the second segment
is about two fifths as long as, and slightly broader than, the first, vertically

compressed, thickly ciliated along the inner edge, and armed beneath with a

single movably articulated spine near the distal end, and with two or three

similar spines along each edge ;
the last segment is a little longer than the

second, flat and smooth above, tapers from the base to a slender -curved and

acute "tip, and the under surface and lateral margins are armed with thirteen or

fourteen movably articulated spines among which there are a few fascicles of

setae. The exopod is very slender,., the basal portion slic^htly longer than the

flagelliform portion, and the whole considerably shorter than the i>roximal seg-

ment of the endopod.
The legs of the first pair are just about as long as and scarcely stouter than

the external maxillipeds, and reach a little beyond the bases of their dactyli, or

nearly to the tips of the peduncles of the antennae : the ischium is about as

long as the propodus, the inner and outer margins nearly parallel, the outer

articulating with the merus, while the inner is thin, nearly straight, closely ap-

proximated, and armed with a few seta;, and each projects forward bej'^ond the

articulation with the merus in a narrow dentiform prominence ;
the merus is

as long as the three distal segments together, about a fourth as long as broad,

slightly compressed vertically and with a few setae along the inner edge, but
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otherwise unarmed ;
the carpus ia short, about as broad as long, and unarmed,

and is so articulated with the merus as to be caj^able of liexion backward

and beneath it
;

the propodus is slightly more than half as long as the merus,

rounded, slightly swollen, tapers to a very narrow distal extremity, and is smooth

and unarmed except upon the upper and inner side where it is furnished with

three longitudinal series of fascicles of soft setae
;

the dactylus is about half as long

as the propodus, very slender, curved and acute, smooth and naked, and capable

of nearly complete flexion on the setigerous side of the propodus. The manner

in which the distal segments of these limbs are articulated brings the setigerous

sides of the propodi and the points of the dactyli in direct opposition to the

spinous sides of the two distal segments of each of the external niaxillipeds, and

these two pairs of appendages are probably used together as prehensile organs.

The legs of the second pair are imarmed and naked, very slender, the distal

portion but little stouter than the proximal part of the flagellum of the antenna,

and a little unsymmetrical, the left being slightly stouter than the right and

reacliing nearly to the tip of the rostrum, while the right reaches a little be-

yond : the coxa is short and nearly cylindrical ;
the ischium is a little longer

than the propodus in the first pair, much broader than the coxa, very much

compressed vertically and the inner edge slightly expanded proximally, so that

the breadth is abqut a fourth of the length ;
the merus is al)out a fourth

longer than the ischium, the right a little longer than the left, little more than

half as broad as the ischium, nearly uniform in breadth, and compressed verti-

cally but much less so than the ischium
;

the carpus is more than twice as long

as the merus and more slender, strongly compressed, very slightly tapering at the

distal end, composed of thirty-one segments on the right side and twenty-three

on the left, and the most distal segment in each about as long as the three next

taken together ;
the left chela is slightly larger than the right, but neither is

larger than the distal segment of the carpu's, the digits are both short, the pre-

hensile edge of the propodal one considerably oblique and shorter tlian the

dactylus, which is itself scarcely longer than the breadth of the propodus.

The legs of the third pair are nearly naked, slender, and reach to the tip of

the rostrum : the merus is about twice as long as the ischium, and these two

segments taken together are longer than the three distal segments and are of

nearly uniforna diameter throughout and very slightly compressed ; the carpus

is a little shorterand more slender than the ischiuna ;
the propodus is nearly

twice as long as the carpus, cylindrical, and slightly tapered distally ;
the dac-

tylus is narrower than the distal end of the propodus, nearly a fourth as long

as the propodus, nearly straight, a little compressed vertically, and tapered

from the base to the tip. The fourth and fifth pairs of legs are alike and very
similar to the third pair, but are slightly stouter throughout, the propodus is

furnished with a dense fascicle of setse outside the base of the dactylus, and the

dactylus itself is considerably longer than in the third pair, strongly compressed

vertically, concave above and convex below, and lanceolate, being broader in

the middle than the distal end of the propodus, but narrowed toward the base

and tapered to an acute tip.
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The sternum is flat, triangular, and wholly unarmed.

The abdomen is about once and a half as long as the carapax including the

rostrum, is narrower than the carapax, and as seen from above tapers regularly

from the base to the tip of the telson. There is a sharp medio-dorsal carina

from the base to the telson, but interrupted on all the somites but the first
; a

single lateral carina each side is indistinctly indicated on the first two or three

somites ;
and the dorsal surface generally is studded with prominent tubercles,

many of which are elongated and all the larger ones with flattened and punc-

tate tops. Upon the first somite, the median carina is thin and very high and

projects forward in an acute tooth ; either side, in line with the upper lateral

carina of the carapax, there is a very prominent acute and spiniform tooth

directed obliquely forward. On the second and third somites, the dorsal carina

is divided into two nearly equal parts by a smooth and very conspicuous sulcus,

which passes slightly backward either side across the whole dorsum of the

segment and down parallel with and near to the posterior margin of the epim-

eron
;

the anterior part of the carina on the second somite is nearly as high

as on the first and projects slightly forward, but the posterior part on the second

and both parts on the third are much lower and do not project in front or be-

hind. On the fourth somite, the carina is divided into two unequal parts by a

less conspicuous sulcus, the anterior part being like that upon the third somite,

while the posterior part is twice as long, thickened and flat above anteriorly,

but posteriorly higher, more acute, and projecting slightly over the fifth somite.

On the fifth somite the carina is unequally divided by a similar sulcus, but the

anterior portion is more prominent than on the fourth, and the posterior part

is vei-y prominent, its anterior half being formed of two longitudinally elon-

gated tubercles slightly diverging posteriorly, and between and back of them

a single very high sharp and triangular tooth. The carina upon the sixth

somite is broken anteriorly by a small notch, and posteriorly rises in an acute

edge and projects far back over the base of the telson in an acute tooth. The

epimeron of the first somite is narrow, does not project below the margin of the

carapax, is rounded below and almost wholly covered by the anterior expansion
of the epimeron of the second somite when the abdomen is fidly flexed. The

epimeron of the second somite projects much below the epimeron of the first,

the anterior margin is nearly as convex in outline as the posterior, the inferior

margin projects in the middle in a very long, slender, and outcurved spine, in

a much smaller spine at the posteri(3r angle, and in a small tooth anteriorly ;

on the outer surface a sulcus, like and nearly parallel with the sulcus of the

porterior border, passes from near tlie anterior hinge to the base of the large

spine of the inferior margin, but between and outside of the sulci the surface is

sparsely tuberculous. The epimera of the third, fourth, and fifth somites have

a smooth depressed area along the anterior margin, and are each armed below

with two slender acute and out-curved spines, of which the anterior one on each

epimeron is about as long as the large spine of the second epimeron, while the

posterior spines increase in length from the second to the fifth somite, that

upon the fifth epimeron being longer than the anterior spine of the same
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epimeron and directed backward as well as outward
;

the middle portion of

the outer surface of each of these epimera is raised and sparsely tuberculous,

and there is also a line of small tubercles between the sulcus and the posterior

margin on the third, but on the following epimera the transverse sulcus of the

dorsum does not extend down the epimera. Most of the tubercles on the side

of the sixth somite are arranged in two longitudinal lines, an irregular but

prominent one between the two hinges and a less prominent one below. The

lateral angles of the sixth somite project downward, outward, and backward in

a very large and acute spine outside the base of the uropod.

The telson is a little longer than the rostrum, slightly expanded toward the

base, but the distal two-thirds is narrow, and terminates in a slender spiniform

and slightly upturned tip unarmed with spines or setae. On the dorsal side

there is a sharp median tooth beneath the projecting carinal tooth of the sixth

somite ;
either side there is a sharp carina extending from the base nearly to

the tip, leaving, except at the base, a smooth and deep groove between them ;

the lateral edges are strongly carinate, leaving a smooth groove either side, and

a wide and shallow groove the full width of the under surface.

The lamellae of the uropods are about three fourths as long as the telson :

the inner lamella is obtusely lanceolate and nearly four times as long as broad
;

the outer is much broader, the tip ovately rounded, and the very prominent
lateral tooth about a fourth of the way from the tip to the base.

The inner lamella of the appendage of the first abdominal somite is very

short, about a third as long as the outer, obtuse, and about half as broad as

long.

The sterna of all the abdominal somites are unarmed.

The eggs are very large, being, in alcohol, about 2.6 and 3 mm. in least and

greatest diameter, and are proportionally few in number, there being not far

from one hundred carried by the specimen examined.

The single specimen seen, a female, gives the following n

Length from tip of rostrum to tip of telson

Length of carapax, including rostrun .

Length of rostrum

Breadth of carapax in front, including spines
" " at cervical suture
" " at middle, including spines

Diameter of eye

Length of antennal scale

Breadth of antennal scale

Length of external maxillipeds
"

first pair of legs
"

carpus
"

propodus .

"
dactylua

" second pair of legs .

easurements :
—

. 111.0mm.

46.0

. 18.0

30.0

. 17.0

21.0

. 5.0

13.1

. 7.1

27.4

. 27.2

2.3,

. 6.2

3.4

right, 42.0 mm.
; left, 39.0
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Length of merus right, 8.4 mm.
; left, 8.7 mm.

'*

carpus
" 19.9 "

17.5

" chela "1.2 " LI
" third pair of legs 41.0
"

fifth pair qf legs 46.0
" telson 20.0

Station 326, N. Lat. 33° 42' 15", W. Long. 76" 0' 50", 464 fathoms.

Rhachocaris sculpta, sp. no v.

Plate V. Fig. 3. Plate VI. Figs. 3 - 3*.

Female. —This species, though closely resembling the last in structure and

general appearance, differs very conspicuously in the ornamentation of the

carapax and abdomen, and in the form of the dactyli of the fourth and fifth

pairs of thoracic legs. It is distinguished from R. Agassizii at a glance by

having the dorsal and upper lateral carinse of the carapax only obscurely indi-

cated by lines of acute tubercles and the spaces between the carinse tubercu-

lous, by having two short spines each side in place of the great lateral spine of

the antennal region and a small bidentate tooth in place of the sharp branchial

spine of R. Agassizii, and in having three instead of two lateral spines on the

epimeron of the fifth somite of the abdomen.

The postero-lateral angle of the carapax is more prominent and angular than

in R. Agassizii, but in other respects the form is very nearly the same. The

lateral carinse on the posterior part of the rostrum are not so high, and the two

teeth at the base of the rostrum are even smaller than the rostral teeth and are

nearly erect. All the carinse of the carapax are much less prominent, so that

the carapax is more regularl}'' rounded. The space between the two dorsal

carinse is scarcely at all depressed, the transverse sulcus at the «ervical suture

is not as deep, and there are two lines of small spiniform tubercles extending
the whole length of the space, and the dorsal carinse themselves are represented

by two similar lines of larger spiniform tubercles with about twelve tubercles

in each line, and with an obscure line of minute tubercles just outside of them.

Below the dorsal carina and just back of the eye either side, at the extreme

anterior end of the lateral lobe of the gastric region, there is a very large verti-

cally compressed and acute tooth or spine connected with the lateral carina of

the rostrum by a low but conspicuous ridge, just back of the base of this tooth

there are one or two small spines, and on the rest of the triangular lateral lobe

of the gastric region between these and the cervical suture there are approxi-

mately twelve spines or tubercles, of which those in the middle of the lobe are

larger than the others. Of the three spines of the antennal region, the antennal

itself is longer than in R. Agassizii, much stouter, considerably expanded at the

base and directed strongly outward as well as forward and upward ;
the spine

of the antero-lateral margin is stouter and directed more outward ;
while back

of and between these spines there are two relatively small acute teeth directed

VOL. X. —NO. 1. 4
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forward, one behind the other, and of which the anterior is considerably the

larger, and in the space between these teeth and the gastric region there are

two or three irregular lines of minute acute tubercles. Back of the cervical

suture, the upper lateral carina is high, conspicuous, and marked by a line of

about six acute teeth directed slightly forward, and the depression between

these and the lateral carina is armed with minute spiniform tubercles obscurely

arranged in longitudinal lines. The middle lateral carina is distinct, armed in

front with a small bideutate tooth and back of this by a very few small and

irregular teeth. The lower lateral carina is distinct, with the edge slightly

crenulated but not dentate. Below the carina of the antennal region there is a

longitudinal rugose ridge, and below and back of this a similar ridge on the

lower part of the branchial region. The surface of the branchial region between

the carinse is roughened by many minute tubercles, the inferior margin is bor-

dered by a conspicuous carina as in the last species, and just above this at the

postero-lateral angle there is a conspicuous elongated tubercle.

The eyes are a little larger than in the last species, but do not differ in other

respects. The peduncles of the antennulse are clothed with coarser hairs than

in the last species, and the distal segments are hairy above as well as on the

sides,, but in other respects they do not differ. The antennal scale is a little

broader than in the last species and the tooth of the outer margin is more

prominent and nearly half-way from the base to the tip, but the peduncle and

flagellum do not differ. The distal segment of the external maxilliped is no

longer than the penultimate, and the spines upon these two segments are a

little more slender and the whole appendage a little shorter than in R. Agns-
sizii. The legs of the first pair are a little shorter as a whole, and the propodi
and dactyli are relatively shorter. The legs of the second pair are exactly as

in E. Agassizii except that they are shorter and have fewer segments in the

carpi, the right leg scarcely reaching the tip of the petluncle of the antenna, the

left a little shorter, while the right carpus has twentj'^-three segments and the left

twenty. The legs of the third pair are stouter than in R. Agassizii and only

reach to tips of the antennal scales, but the relative lengths of the segments are

about the same. The fourth and fifth pairs are proportionally short and stout,

and the dactyli very diflFerent from those of R. Agassizii. These are alike in

both pairs, about a fifth as long as the propodi, shorter than in the third pair,

not at all compressed hut nearly cylindrical, even slightly swollen distally, and

very abraptly contracted into a bifid tip, the inner tooth of which is the longer,

more acute, and curved.

The form and sculpture of the abdomen is very similar to that of the last

species, but the dorsal carina on the first somite is interrupted posteriorly and

on the second is not so high ;
the teeth of the lateral carina; on the first somite

are not quite as acute ;
the tubercles over the surface generally are more irreg-

ularly arranged, and none of them are much elongated ;
the marginal spines of

the epimera are shorter and less curved, but the anterior tooth on the second

epimeron is much larger though obtuse ;
the fifth is armed with three spiniform

teeth, a median tooth, and two smaller nearly equal lateral teeth ;
and the
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Literal spine of the sixth somite is smaller and not directed so much backward.

There are no differences of importance in the form of the telson, uropods, or

other abdominal appendages.

The eggs are slightly larger than in B. Agassizii, and of about the same

number.

The specimen above described gives the following measurements :
—

Length from tip of rostrum to tip of telson .

Length of carapax, including rostrum .

Length of rostrum

Breadth of carapax in front, including spines
•* " at cervical suture

" " at middle, including spines

Length of antennal scale

Breadth of antennal scale ....
Diameter of eye

Length of external maxillipeds

first pair of legs ....
second pair of legs

merus

carpus

third pair of legs ....
fifth pair of legs ....
telson

. 108.0 mm
44.0

. 18.5

19.3

. 15.4

21.5

. 12.7

6.8

. 5.5

22.5

. 22.2

right, 29.0 ; left, 27.5
" 6.2
« 12.7
« 1.1

6.2

11.0

1.1

34.0

27.5

18.5

Station 339, N. Lat. 38° 16' 45", W. Long. 73° 10' 30", 1186 fathoms.

Rhachocaris longirostris, sp. nov.

Plate V. Fig. 1. Plate VI. Fig. 1.

Female. —This species agrees with R. Agassizii in having the dactyli of the

fourth and fifth pairs of thcacic legs slender, but in the sculpturing of the

carapax and abdonien it is more like R. scxdjifa, though the tubercles are fewer

in number and are all obtuse ; it differs very conspicuously from both these

species in having a much longer rostrum, longer telson, much shorter antennal

scales, and the eyes on shorter peduncles, and, in the alcoholic specimen, devoid

of colored pigment.
The rostrum is slightly longer than the rest of the carapax along the dorsal

line
;

the basal two-thirds is horizontal, but the tip "strongly upturned ;
the

upper side is flat and the horizontal portion of uniform breadth, but the tip

regularly tapered and acute
;

there is a slight median carina the whole length ;

there are lateral spines and the corresponding pair of spines at the base of the
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rostrum as in R. sculpta, though a little less prominent; and between the lat-

eral spines and the. curved tip the surface is irregularly corrugated. The
inferior edge of the rostrum is grooved, the groove being broadest at the begin-

ning of the curved portion, and toward the tip there is in addition a slight

median carina. The carinse of the carapax have nearly the same arrangement
as in E. sculptm The tubercles of the indistinct dorsal carinse are all very low,

obtuse, and punctate, and the space between the cariuse unarmed except by a

few small tubercles in front. On the lateral lobes of the gastric region the

tubercles are all low and obtuse, the anterior being no more prominent than

the others. The antennal spine is nearly as in R. sculpta, but the spine of the

anterior angle is shorter and stouter than in that species, and directed straight

forward as in R. Agassizii. The lateral carina of the antennal region is con-

tinuous and terminates anteriorly in a distinct tooth back of which the edge is

obtuse and punctate. Back of the cervical suture, the upper lateral carina is

l^rominent, but the tubercles with which it is surmounted, though more promi-
nent than the others on the carapax, are all obtuse and punctate. The middle

lateral carina is continuous, broad, and punctate, and the lower carina is very
low but well marked by being punctate. The inferior margin of the carapax
is carinated as in the other species.

The eyestalks are very short so as to be almost entirely concealed, and the'

eyes themselves relatively about as broad as in the other species, but somewhat

flattened anteriorly so that they appear much less prominent, and in the alco-

holic specimen are perfectly white.

The peduncles of the antennulns reach only to about the middle of the ros-

trum and the flagella fall short of its tip, but the proportions of both peduncles
and flagella are very nearly as in the other species. The antennal scales

scarcely reach to the tips of the peduncles of the antennulse, are ovate, about

three fifths as broad as long, broadest distally, and have a A'ery indistinct tooth

about the middle of the outer margin which is only obscurely ciliated back of

the tooth.

The external maxillipeds and the first pair of thoracic legs are slightly

shorter, reaching scarcely to the tips of the antennal scales, but otherwise as

in R. sculpta. The thoracic legs of the second pair are similar to those of

R. sculpta, but the right reaches a little beyond the tip of the antennal scale

and its carpus has about tyventy-one segments ; the left is a little shorter than

the right and its carpus has about eighteen segments. The third legs are

nearly as in the other species, reach a little beyond the tips of the antennal

scales, and their dactyli are about a third as long as the propodi and very
slender. The fourth and fifth pairs of legs are but very little if at all stouter

than the third, the fascicles of setae at the tips of the propodi are nearly as long
as the propodi themselves, and the propodi are slightly shorter than in the third

])air, strongly compressed as in R. Agassizii, but slender and not expanded at

all in the middle.

The sculpturing of the abdomen resembles that of R. sculpta, but the dorsal

carina is less prominent and more obtuse, and the tubercles are fewer in num-
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ber, obtuse, and punctate. The marginal spines of the epimera of the second to

the fifth somite are all short, dentiform, and the posterior spine of the fifth

epimeron is merely represented by an obtuse angle. The lateral spines of the

sixth somite are about as prominent and fully as stout as in R. sculpta.

The telson is longer than the carapax along the median line, exclusive of the

rostrum, and has nearly the same form and sculpturing as in R. sculj^ta, though
the tip is slightly more upturned. The outer lamella of the uropod is only
about two thirds as long as the telson, fully a third as broad as long, with the

lateral spine farther from the tip than in the other species and the margin
between the spine and the tip obliquely truncated rather than rounded. The

inner lamella is narrow and considerably longer than the outer.

The specimen on which the above description is based is not carrying eggs,

and the genital orifices at the bases of the third pair of thoracic legs are not

easily discoverable
; but the appendages of the first and second somites of the

abdomen are like those of R. sculpta, and leave no doubt in regard to the sex.

Length from tip of rostrum to tip of telson 54.0 ram.
" of carapax including rostrum 23.0
" of rostrum 12.3

Breadth of carapax in front, including spines .... 8.7
" "

at cervical suture 7.0
" " in middle 8.5

Length of antennal scale 4.9

Breadth of antennal scale 3.0

Diameter of eye 2.5

Length of telson 11.0

Station 330, N. Lat. 31° 41', W. Long. 74° 35', 1047 fathoms.

From Station 315, N. Lat. 32° 18' 20", W. Long. 78° 43', 252 fathoms, there

Ls a single small and imperfect specimen, evidently the young of this species.
This specimen is about 25 mm. long and differs from the one above described

in having the carinse of the carapax a little sharper ;
the lateral carina of the

antennal region interrupted in the middle
;

the marginal teeth of the abdom-
inal epimera smaller in proportion and the posterior tooth of the fifth epimeron
wholly wanting, leaving it bidentate like the third and fourth

;
and the right

and left carpi in the second pair of thoracic legs of about eighteen and fifteen

segments respectively.
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FAIi^MONID^.

ALPHEIN^.

Hippolyte Liljeborgii Danielssen.

Hippolyte Liljeborgii Danielssen, Nyt Magazin Naturv., Christiania, XI. p. 5, 1861.

Metzger, Jahresber. Comm. wissensch. Untereuchung deutschen Meere, 1872-73,

Nordsee, p. 290, 1865 {Lilljeborgi).

Dakielssen and Boeck, Nyt Magazin Naturv., Christiania, XIX. p. 196, PL,

figs. 15-20, 1872.

Hippolyte securifrons Norman, Trans. Tyneside Naturalists' Field Club, V. p. 267,

1863 (teste Danielssen and Boeck, Metzger).

Smith, Trans. Conn. Acad., V. p. 69, PI. X. fig. 3, 1879 ; Proc. National Mus.,

Washington, III. p. 437, 1881.

Station.
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Caridion Gordoni Goes,

Hippolyte Gordoni Bate, Nat. Hist. Review, V., Proc, p. 51, figs., 1858, [No spe-

cific name is given in the article, though the species is said to be named after

its discoverer, the Rev. G. Gordon, but Hippolyte Gordoni is given in the
" Index to the Proceedings," p. iv.]

Doryphorus Gordoni Norman, Ann. Mag. Nat. Hist., 3d Series, VIII, p, 277,

PI. XIII. figs. 6, 7, 1861. [The generic name preoccupied.]

Caridion Gordoni Goes, Ofversigt Vetenskaps-Akad. Forhandlingar, Stockholm,

1863, p. 170 (10).

Station 311, N. Lat. 39° 59' 30", W. Long. 70° 12', 143 fathoms, sand ; two

specimens, male and female.

Bythocaris, sp. indet.

A few specimens from Station 314, N. Lat. 32° 24', W. Long. 78° 44', 142

fathoms
;

and Station 327, N. Lat. 34° 0' 30", W. Lon. 76<' 10' 30", 178

fathoms.

The species is the same as the one I have referred to as taken off Block

Island by the U. S. Fish Commission (Ppoc. National Mus., Washington, III.

p. 437, 1881). It is apparently closely allied to B. Payeri G. 0. Sars (Archiv

Mathem. Naturvid. Kristiania, II. p. 340, 1877, Hippolyte Payeri Heller), but

the specimens are all much smaller thon the one described by Heller, none of

them being over 30 mm. in length, and probably belong to a distinct species.

Anchistia tenella, sp. nov.

Plate IX. Figs. 1 - I''.

This species is represented by a single specimen, an egg-carrying female.

The integument is very thin and soft, so that it is difficult to make out accu-

rately the proportions of the carapax, which is apparently slightly compressed

laterally. The rostrum is slender, falls slightly short of the tips of the anten-

nal scales, is fully three fourths as long as the rest of the carapax along the

dorsal line ; the dorsal crest extends back a short distance upon the carapax, is

directed slightly downward through its whole length, and is armed with nine

teeth, crowded posteriorly but more widely separated anteriorly, and of which

three are back of the orbit and the small anterior one near the acute tip ;
the

lower edge is armed with three teeth. The anterior margin projects in an

acute angle below the orbit, and there are well-developed antennal and hepatic

spines. Just back of the dorsal crest there is a slight notch in the dorsum with

a distinct but short transverse sulcus turned forward either side.

The eyes afe small, black, and fall considerably short of the middle of the

rostrum. The peduncle of the antennula (PI. IX. fig, 1') reaches to the tip of
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the rostrum : the first segment is squamiform, about once and two thirds as

long as the two disUil segments together, about three sevenths as broad as long,

and the outer margin is armed with an acute tooth near the middle and jiro-

jects distally in -a simikr tooth half as long as the second segment ; the second

and third segments are subequal in length, the second less than half as wide as

the first but with a slight carina-like expansion on the outer side, Avhile the

third is still narrower and nearly cylindrical. The outer flagellum is divided

for nearly half the length of the outer portion, which is as long as the peduncle,
rather stout and somewhat hairy, while the inner ramus is more slender,

nearly naked, and extends more than half the length of the whole flagellum

beyond the tip of the outer ramus. The inner flagellum is very slender and

apparently a little shorter than the outer, but is imperfect at the tip. The
antennal scale (Fig. l**)

is about as long as the rostrum, more than a third as

broad as long, only very slightly narrowed distally, and the broad obliquely
truncated and rounded tip extends considerably beyond the large and acute

spine in which the outer margin terminates. The terminal segment of the

peduncle is slender and about two fifths as long as the scale. The flagellum ia

nearly as long as the whole body of the animal.

The external maxillipeds reach to the middle of the antennal scales and are

very slender
;

the first of the three segments of the endopod reaches to the front

edge of the carapax, and the second and third are successively a little shorter.

The exopod is slender and reaches a little by the first segment of the endopod.
The two pairs of chelate legs are unsymmetrical, the legs of the left side being

larger than those of the right. This is very likely accidental, however, for the

right antennal scale is short and misshapen, evidently reproduced after injury,

and the right chelate legs have very likely been reproduced also, although they
are as well formed as the left ones. The left leg of the first pair is about as

long as the carapax including the rostrum
;

the merus and carpus slender and

subequal in length ;
the chela nearly as long as the carpus, and slender, six or

seven times as long as broad and with slender and slightly curved digits nearly

half the whole length. The right leg is slightly smaller than the left, but the

proportion of the parts the same. The left leg of the second pair is once and a

half as long as that of the first pair ; the ischium and merus are subequal in

length, the latter reaching as far forward as the tip of the rostrum ;
the carpus

is a little more than half as long as the merus, and shorter than in the first pair ;

the chela is nearly as long as the carpus and merus together, slender, though

slightly swollen in the middle, and with slender digits about two fifths the

whole length. The right leg is about a fourth shorter than the left, and slender

in proportion. The third and fourth pairs of legs are alike, slender, about a

third longer than the carapax including the rostrum, the carpi about two thirds

as long as the meri, the propodi considerably longer than the carpi, and the

dactyli slender, slightly curved, acute, and only a sixth or seventh as long as

the propodi.

The epimeron of the first somite of the abdomen is very broad, but little

narrower than that of the second, and extends far forward by the posterior edge
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of the carapax ;
the second epimeron is orbicular, broader than high and nearly

as broad as the whole height of the somite
;

the third epimeron is broad and

rounded posteriorly ;
the fourth epimeron is prolonged backward nearly the

full length of the fifth somite and is evenly rounded posteriorly ; the fifth is

rounded and projects very slightly posteriorly. The sixth somite is nearly

twice as long as the fifth, and about half as high as long. The telson is nearly

a third longer than the sixth somite, thin and lamellar, tapers regularly to a

rounded tip unsymmetrically armed with five spines and perhaps not quite

perfect, and above is evenly rounded and armed with two pairs of aculei. The

lamellae of the uropods reach a little by the tip of the telson : the inner is nar-

rowly ovate and nearly four times as long as broad
; the outer is less than three

times as long as broad, and broadly rounded at the tip, which projects much

beyond the tooth in which the thickened outer margin terminates.

The eggs, which are well advanced toward maturity, are approximately 0.60

and 0.45 mm. in greater and less diameter in the alcoholic specimen.

All the oral appendages agree very closely with those of Palcemonetes varians

(Leach sp.) and the number and arrangement of the branchiae are apparently

the same as in that species, though I am not certain that there is more than one

arthrobranchia at the base of the external maxilliped. [Palcemonetes varians

and Leander natator have the same branchial formula as Palamon squilla.]

The single specimen is from Station 316, N. Lat. 32 7', W. Long. 78° 37' 30",

229 fathoms, bottom of pebbles, and gives the following measurements :
—

Sex ?

Length from tip of rostrum to tip of telson 25.0 mm.
" of carapax including rostrum 9.3
" of rostrum 3.8
" of antennal scale 3.7

Breadth of " "
1.4

Length of first pair of legs right, 8.9 ; left, 9.5
" chela "

1.8
" 2.0

" second pair of legs .... " 11.5 " 15.0
" ischium " 2.4 " 3.1
" merus " 2.5 "

3.3
"

carpus . . . \ . . .
« 1.5

"
1.8

" chela .'
" 37 " 6.0

"
dactylus

"
1.5

" 2.0
" third pair of legs . . . . , . . 12.5
"

propodus 3.5
"

dactylus 0.5
" sixth somite of abdomen 3.0

Height of " " " 1.5

Length of telson 4.3
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PANDALINuE.

Pandalus propinquus G. O. Sars.

G. 0. Sars, VidensL-Selsk. Forhandl. Christiania, 1869, p. 148 (4); Ibid., 1871,

p. 259 (16).

Smith, Proc. National Mus., Washington, III. p. 437, 1881.

Station.

306
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verse punctate ridges, which give rise to very short bristle-like hairs, while in

P. Montagui, proptnquus, and borealis the surface is naked and very smooth.

The carapax is considerably more slender than in P. Montacjui, and the pos-

terior tooth of the dorsal carina is farther forward, being much in front of the

middle. The abdomen is more slender than in P. Montaijui ; but, except for

the greater slenderness, there is scarcely any diflerence in the form or propor-

tions of the somites, or the form and armature of the telson and uropods.

There are slender exopods, about a third as long as the ischia, at the bases of

the external maxillipeds, but the endopods themselves are as in P. Montagui;
the merus reaches to the base of the flagellum of the anteima, and the tip falls

considerably short of the tip of the antennal scale.

The legs of the first pair are nearly as in P. Montagui. The right chelate leg of

the second pair is shorter and stouter than in P. Montagui, and scarcely reaches

the tip of the corresponding leg of the first pair ; the ischium is about a fourth

the entire length ;
the merus is only a little shorter than the ischium

; the

carpus increases in thickness distally, is a little longer than the ischium, not

more than about once and a half as long as the merus, and usually composed
of only five segments, the proximal half being wholly unsegmented or annu-

lated, then three subequal and very distinct segments, about as broad as long,

and these followed by the terminal segment, which is about as long as the

three next preceding ;
the chela is about half as long as the carpus, and a little

stouter than its distal end. The left chelate leg is a little shorter and stouter

than in P. Montagui, but has about the same number of segments in the merus

and carpus, and does not difi'er in other respects. The third, fourth, and fifth

pairs of legs differ from those of P. Montagui in being a little more slender, and

in having much longer, much more slender, and nearly cylindrical dactyli,

which are wholly unarmed, except a few small spinules beneath near the base.

The branchial formula is the same as in P. Montagui.

Pandalus tenuipes Smith.

Proc. National Mus., "Washington, III. p. 441, 1881.

Plate XIII. Fig. IS.

Station 314, N. Lat. 32° 24', W. Long. 78" 44', 142 fathoms
;

one male and

one young specimen, both imperfect.

This species is smaller but has a proportionally thicker body than P. Mon-

tagui, and the surface of the carapax and abdomen is very minutely roughened,
somewhat as in P. leptocerus, but the punctate ridges are much less conspicuous
and much more thickly, crowded than in that species.

The carapax, including the rostrum, is about two fifths of the entire length,

and the carapax proper is nearly as long as the rostrum, slightly swollen in the

middle, somewhat contracted in front, as seen from above, and with the rostral

carina extending back to about the middle, and armed, at about a third of the
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way from the orbit to the posterior margin, with two to four slender spines

crowded close together, rapidly decreasing in size posteriorly and movably artic-

ulated with the carapax ; but between these teeth and the posterior teeth of the

rostrum the carina is wholly unarmed. The rostrum is curved upward a little

more than in P. Montagui, is not expanded below, and is armed the whole

length above with eight to ten teeth, which are usually more widely separated

distally, though in some specimens the terminal two or three are crowded

together near the tip ;
beneath there are six to ten small teeth.

The eyes are black and as broad as long, but shorter than in P. Montagui.

The peduncle of the antennula reaches to near the middle of the antennal scale,

and the two distal segments are subequal in length and each about as broad as

long. The antennular flagella are subequal in length and much longer than

the carapax, including the rostrum ;
the proximal half of the outer flagellum is

very much thickened, the terminal portion very slender, as is. the inner flagel-

lum throughout. The antennal scale is approximately four fifths as long as the

rostrum, and of very nearly the same form as in P. Montagui. The oral ap-

pendages differ from those of P. Montagui in the following particulars : the

proximal segment of the mandibular palpus is dilated, though not quite as

conspicuously as in P. Montagui ; the posterior lobe of the scaphognath of the

second maxilla is very short, broad, obtusely rounded at the extremity, and

projects very little back of the base of the endognath, while in P. Montagui

and the allied species it is very much prolonged and acutely triangular pos-

teriorly ;
in the second maxiUiped the dactylus is about as long as broad, and

articulated with the oblique distal end of the propodus (PI. XIII. fig. 12),

while in P. Montagui and its allies the dactylus is a narrow plate, articulated

by one edge to the distal part of the mesial edge of the propodus. The external

maxillipeds are very slender, reach to about the tip of the rostrum, and have

well-developed exopods, fully half as long as the ischium ;
the ischium is a

little longer than the rest of the endopod, which is composed, as in P. Mon-

tagui, of only two distinct segments beyond the ischium, and in this case these

two segments are subequal in length.

The legs of the first pair are very slender, and reach to the tips of the external

maxillipeds. The second (chelate) legs are exactly alike, and reach to or con-

siderably by the tips of the antennal scales. The ischium is a little longer than

the merus ;
the carpus is a little less than twice as long as the merus, slightly

shorter than the antennal scale, and composed of about fifteen segments, of

which the proximal are separated by indistinct, but the four or five distal by

conspicuous articulations, while the ultimate is about twice as long as broad,

and the next three or four, each, only about half as long as broad. The chela

is slender, only a very little stouter than the distal end of the carpus, nearly

a third as long as the carpus, and about half as long as the merus, and the

digits are alike, about as long as the basal portion, slightly gaping, and with

a very few long, setiform hairs. The third, fourth, and fifth pairs of legs are

exceedingly slender, sparsely armed with minute spinules and slender setae ;

and the dactyli are very long and slender, slightly and regularly bent, and
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flattened a little vertically (or in the direction of the plane of the cixrvature),

and wholly unarmed ; those of the filth pair reach beyond the tip of the ros-

trum, and the fourth and third jiairs are successively a little longer ;
the dac-

tylus in the fifth pair is a third or a little more tban a thii'd as long as the

propodus, in the fourth pair a little longer than in the fifth, and in the third

pair not far from half as long as the propodus.

The abdomen is evenly rounded and not at all compressed above, and les3

geniculated at the third segment than in P. Montagui. The sixth segment is

about once and two thirds as long as the fifth. The telson is about once and a

half as long as the sixth segment, and terminates in an acutely triangular tip,

armed each side with two long spines, of which the proximal is very much the

longer, and at the extreme tip with a few long, plumose setae.

The branchial formula is the same as in P. Montagui.

Pandalus acanthonotus, sp. nov.

Plate XIII. Figs. 10, 11.

This species, of which there is btit one specimen in the collection, is closely

allied to P. tcnuipes, but is at oncg distinguished from it by the deeper and

nearly horizontal rostrum with the dorsal teeth fcirming a continuous series with

the spines on the dorsal crest of the carapax ;
and by the much longer sixth

sonute of the abdomen, which is more than twice as long as the fifth somite,

and longer even than the telson.

Female. —The carapax including the rostrum js only about a tliird of the

entire length, somewhat contracted in front as seen from above, and with the

rostral carina extending back to about the middle, but not sharp except in front,

wdiere it is armed with five slender spines movabbj articulated with the carapax

and closcdy crowded together. The rostrum is consideral ily shorter than the cara-

pax proper, nearly horizontal, expanded below, tapers to an acute
ti]>,

is armed

above with seven teeth, of which the anterior is very minute and a little way
from the tip while posteriorly the teeth become slender and at last spiniform,

almost like the spines of the carapax, with which they form a continuous

series ; below, the edge is armed with six teeth, of which the anterior one is

minute and situated a little back of the tip.

The eyes are large, pyriform. and black, and, as well as the antennitlse and

antenna;, are nearly as in P. tcnuipes.

The oral appendages are all very nearly as in P. tcnuipes; the propodus in

the second maxillipcd (PI. XIII. fig. 11) is, however, a little larger proportion-

ally, and the very narrow dactylus articulated along nearly half the length of

the mesial edge of the pro]iodu3 very much as in P. Montagui, while in

P. tenuipes the dactylus is about half as long as l)road and articulated with the

oblique distal end of the propodus. The external maxillipeds reach a little by
the tips of the antennal scales, are almost exactly as in P. tenvipcs, and, as in

that species, have well developed exopods half as long as the ischia. The oral



62 BULLETIN OF THE

appendages do not differ very much from those of P. carinatus figured on

Plates X. and XL : the first maxillae and second maxillipeds are almost exactly
as in P. carinatus; the distal segment of the mandibular palpus is broader and

more obtuse at the tip, but iji other respects the mandibles do not difler
; the

second maxillae difler only in having the posterior division of the distal lobe of

the protognath proportionally a little smaller
;

the first maxillipeds are similar

to those of P. carinatus, but the lamellar portion of the exopod is a little

broader and more abruptly narrowed into a more slender flagelliform portion ;

the external maxillipeds are more slender than in P. carinatus, and the two

distal segments are subequal in length.

The legs of the first pair reach to the tips of the external maxillipeds and are

as in P. tcnuipes. The second (chelate) legs are very nearly alike, but the left

is a little longer than the right and reaches to about the tip of the antennal

scale
;

both are about equally slender ; the carpi are more than a third of the

entire length, segmented throughout but more conspicuously distally, and com-

posed of about twenty segments, of which the most distal one is considerably

longer than broad, but all the others shorter than this and approximately equal

in length ;
the chelae are alike, scarcely stouter than the carpus and only a little

more than twice as long as its distal segment. The third, fourth, and fifth pairs

of legs are nearly as in P. tcnuipes: those of the posterior pair reach consider-

ably by the tip of the rostrum, and the fourth and third are successively a little

longer ; the meri are sparsely armed with small spines, but the distal segments
unarmed excepting a few setae or hairs

;
the dactylus in the third pair is about

a third as long as the propodus, and in the fourth pair about a fourth as long

as the propodus.

The abdomen is rounded above, but is rather strongly geniculated and

slightly compressed at the third somite. The sixth somite is more than twice

as long as the fifth, longer even than the antennal scale or rostrum, and strongly

compressed.
The telson is much shorter than the sixth somite, slender, and terminates, as

in P. tcnuipes, in a triangular tip armed each side with two long and slender

spines of which the proximal is much the longer.

The surface of the carapax and abdomen is minutely roughened, as in

P. tcnuipes, by thickly crowded irregular transverse punctate ridges.

The branchial formula is apparently just as in P. tcnuipes, P. Montagui, etc.,

and as in the following species, P. carinatus.

MEASUREMENTS.

Station ............ 321

oex •••.••••••• V

Length from tip of rostrum to tip of telson 42.0 mm.
" of carapax including rostrum . . . . . .14.2
" of rostrum .......... 6.3

Breadth of carapax ......... 4.9

Length of antennal scale . . . . . . . • 5.6
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portion exceedingly slender. The inner flagellum is considerably longer than

the outer, reaches nearly to the tip of the rostrum, and is slender throughout.

The antennal scale is about three fourths as long as the carapax excluding the

rostrum, and near the base about a fourth as broad as long, but tapers distally

to an acute tip. The second segment of the peduncle of the antenna is armed

with a triangular tooth above the base of the scale and with a long spine below.

The flagellum is slender, and considerably longer than the carapax including

the rostrum.

The mandibles (PI. XI. fig. 1) are nearly as in P. Montagui, though the

proximal segment of the palpus is much less dilated, and all the segments are

only sparsely armed with setse ;
the mandibles are in fact more nearly as in

P. tenui2)es. The first maxillae (Fig. 2) are essentially as in P. Montcujui. Tlie

lol)es of the protognath and the endognath of the second maxilla (Fig. 3) are

nearly as in P. Montagui, but the scapognath is very different
;

its posterior lobe

is short, broad, and evenly rounded, much as in P. tenuipes, while the anterior

lobe is much longer than the posterior, fully as broad, and with a broad and

truncated extremity ;
both extremities of the scaj)hognatli are margined with

very long plumose setae, while those upon the edges between are short. The

first and second niaxillipeds (PI. X. figs. 2*, 2'')
do not differ essentially from

those of P. Montagui. The external maxillipeds have well-developed exopods

about two thirds as long as the ischium, which is more than half the entire

length of the endopod ;
the terminal segment of the endopod is considerably

longer than the penultimate, and tapers to an acute point.

The legs of the first pair are more slender than the external niaxillipeds, and

do not quite reach to their tips. The right chelate leg (PI. X. fig. 2°) reaches a

little by the base of the antennal scale, and is rather stouter than usual in the

genus ;
the merus and carpus are subequal in length, and the carpus is rather

obscurely divided into about eight segments, of which the proximal and distal

are much longer than the others
;

the chela is very little shorter than the

carpus and much stouter, and somewhat swollen so that it is between a third

and a fourth as broad as long ;
the digits are rather stout, slightly curved, and

more than a third of the entire length.

The three List pairs of legs are slender, subequal in length, reach to about

the tips of the first pair, are armed with numerous seta2 and slender spines,

and the dactyli are slender, very slightly curved, and about a third as long as

the propodi.

The first, second, fifth, and sixth somites of the abdomen are evenly rounded

above, but the third and fourth are armed with a sharp dorsal carina, most

conspicuous on the third somite, and in both somites projecting backward over

the succeeding somite in a prominent horizontal and acute tooth. The first

epimeron projects downward even below the second, which is orlncular and

about as broad as high ;
the third and fourth epimera project backward in

evenly rounded lobes, but the fifth in an acute angle.

The telson is about as long as the fifth and sixth somites together, narrow,

armed witli four pairs of dorsal aculei, and the triangular tip (PL X. fig. 2')
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with three pairs of spines, of which the terminal are small and slender, the

next very long, and the anterior short and stout. The lamella; of the iiropods

are ahout as long as the telson : the inner is lanceolate and between four and

five times as long as broad
;

the outer is between three and four times as long

as broad, with the tip broad, somewhat obli(|uely rounded, and projecting con-

siderably bcvoud the acute tooth in which the outer margin terminates, and

just inside the base of which there is a spine much longer than the tooth itself.

The outer lamella of the appendage of the first somite of the abdomen is a

little longer tliau the protopod, about a si.xth as broad as long, and margined

with multiarlicuhite plumose seta; as usual, while the inner lamella is a little

less than half as long as the outer, expanded externally near the base, where the

breadth is equal to about a fourth the length, but tapering and slender distally,

and margined with plumose setae like the outer. The inner lamella of the

appendage of the second somite is a little longer than the outer lamella of the

appendage of the first somite, between six and seven times as long as broad,

and bears, a little way from the base, the usual stylet, which is about a fifth as

long as the lamella itself.

The single specimen is from Station 327, N. Lat. 34° 0' 30", W. Lon.

76° 10' 30", 178 fathoms, and gives the following measurements :
—

Sex

Length from tip of rostrum to tip of telson

" of carapax including rostrum
" of rostrum .....

Breadth of carapax ....
Length of antennal scale ....
Breadth of " " ...
Length of riirht chelate leg

• . . ?
. 4S.0mm.

. 24.0

. 15.2-

5.2

. 7.1

. . . 1.8

. 9.2

2.2

. 1.9

. 12.3

. 4.8

1.2

. . .4.3
2.2

. . . .6.1

The genus Pandalus, as at present recognized, apparently contains species

representing several genera, and this species is prohably not strictly congeneric
with P. Montarjui, the type species. The carinated carapax gives the species
a very different aspect from the typical Pandali, but the appendages througli-
out, excepting the scaphognath of the second maxilla, are very nearly as in

P. Mnntagui, and the number and arrangement of the branchiae are the same
as in that species, P. propinquus, borealis, leptocerus, and tenuipes, or as indicated

in the following formula.

VOL. X. —NO. 1. 5

a
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Somites.
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Miersia Agassizii, sp. nov.

Plate XI. Figs. 5-7. Plate XII. Fiss. 1-4.

Male. —The carapax is nearly as broad as high, but is a little compressed above

so as to make the dorsum somewhat obtusely angular, though rounded and not

at all carinate even anteriorly. The rostrum is imperfect in all the specimens

seen, but in the most perfect specimen it was evidently much longer than the

carapax proper ;
it is very slender, slightly upturned toward the tip, and back

of the tip of the antennal scale is armed with seven teeth above and four

beneath. The anterior margin projects in an acute, but scarcely spiniform,

angle above the base of the antenna, and opposite the base in an acute and

laterally prominent branchiostegial spine, below which the branchiostergite is

rather suddenly incurved in the anterior part of the carapax. The surface of

the carapax and abdomen is naked and smooth to the unaided eye, but is micro-

scopically punctate.

The eyestalks are very short, and terminated by small hemispherical black

eyes. The peduncle of the antennula is short, much less than half as long as

the antennal scale : the first segment is fully as long as the second and third

taken together, is deeply excavated above for the reception of the eye, and ita

outer edge is armed distally with a small tooth ;
the second and third seg-

ments are broader than long and subcylindrical. The outer or major flagel-

lum is nearly twice as long as the antennal scale, with the proximal portion

for about half the length of the antennal scale compressed vertically, biiiadly

expanded, and thickly clothed beneath with fine hairs, but the distal portion is

very slender and somewhat compressed vertically. The antennal scale is about

three fourths as long as the carapax excluding the rostrum, and near the base

about a fourth as broad as long, Init narrowed regularly to a very slender tip.

The second segment of the peduncle is armed with an acute dentiform spine

below, and a triangular tooth aljove the base of the scale. The distal segment
of the peduncle reaches only about a third of the way from the base to the

tip of the antennal scale. The flagellum is wanting in all the specimens
examined.

The labrum is fleshy, prominent as seen in front, and the inferior edge is

thickened and slightly indurated and applied to the concave dorsal surfaces of

the mandibles. The lobes of the metastome are very broad dis'tally and some-

what truncated. The mandibles (PI. XII. figs. 1, V) are expanded into thin,

dorsally concave and strongly dentate ventral processes, above and closely

connected with which are small and narrow molar areas. The opposing edges
of the ventral processes differ somewhat on the two sides : on the right side, as

shown in the figures, the mesial edge is slightly convex as seen from above or

below, and armed with about eight acutely triangular teeth, beyond which there

are several small teeth on the anterior edge ; on the left side the mesial edge as

seen from above or below is straight or slightly concave, terminates anteriorly

in a sharp angle beyond which there are no teeth on the anterior edge, and the
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teeth on the anterior part of the mesial edge are very small, though back of

these small teeth there are about as many and as large teeth as on the mesial

edge of the right mandiljle. The jjrotognathal lobes of the first maxilla

(PI. XII. fig. 2) are approximately equal in size, broad at the ends, and armed

as usual with slender spines upon the distal, and numerous setfB upon the prox-

imal lobe. The endognath is small, obtusely pointed, and armed witli a very
few marginal setae and with two slender spines upon a small fold on the ven-

tral side near the tip. The protognathal lobes of the second maxilla (PI. XII.

fig. 3) are very unequal, the proximal lobe is broad but very short, while the

distal is long and deeply divided into two narrow and obtuse lobes. The

endognath is unsegmented, short, and nairowed to a slender tip. The sca-

phognath projects anteriorly slightly beyond the endognath, and both ends

are broad and evenly rounded.

The protopod of the first maxilliped (PI. XII. fig. 4) projects very little

anteriorly, and is obscurely divided into a very small proximal and a large

distal lobe. The endopod is well developed, and composed of three segments,
of which the proximal is very short, broader than long, the second nearly three

times as long as broad, the terminal a little smaller than the second and

lanceolately pointed, and all the segments inargined with seta;. The exopod
is a very large lamelliforra lobe longer than the endopod, about a third as

broad as long, expanded and brbadly rounded in outline distally, and edged
with plumose setae which gradually increase in size distally along the margin.
The epipod is small, branchial, with the anterior and posterior parts nearly

equal. The ischium in the second maxilliped (PI. XI. fig. 5') is much shorter

than broad
;

the merus between two and three times as long as broad
; the

carpus a little narrower than the merus and about as long as broad ; the pro-

podus bent back upon the merus as in most Pala>monida;, a little longer than

the merus, nearly half as broad as long, and obliquely truncated along the

mesial edge for the articulation of the dactylus, which is more than twice as

broad as long and armed with seta and slender spines as is the mesial and

anterior edge of the dactylus. The exopod is nearly as long as the endopod,

slender, and multiarticulate and flagelliform for more than half its length.

The epijood is broad at l)ase, somewhat triangular, and bears a large phillo-

branchia. The endopod of the external maxilliped reaches a little beyond the

middle of the antennal scale, and is slender and composed of three segments, of

which the proximal is the longest, reaches as far forward as the antero-latcral

angle of the carapax, and is strongly curved and dorsally compressed in the

middle opposite the mouth ; the middle and the distal segments are straight,

tlie middle about half as long, and the distal nearly as long, as the proximal ;

all the segments are more or less setigerous. The exopod is slender, multi-

articulate, flagelliform, and about as long as the proximal segment of the endo-

})od. The epipod is narrow, lamellar, nearly as long as the middle segment of

the endopod, and lies between the branchiae of the ninth and tenth somites.

All the thoracic legs are furnished with exopods like those of the external

maxillipeds, and the first, second, and third pairs are furnished also with epi-
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pods like those of the external maxillipeds. The first and second pairs of legs

are slender, do not reach the tips of the external maxillipeds, and are very

nearly alike, but the carpus and chela are a little longer and more slender in

the second than in the first pair. In both pairs the nierus is a little longer

than the ischium, and reaches to or a little by the anteru-lateral angle of the

carapax. In the tirst pair the carpus is scarcely more than half as long and

about as stout as the merus, and the chela is somewhat longer and a little

stouter than the carpus, and with slender slightly compressed and nearly

straight digits about a third of the whole length. In the second pair the carpus

is scarcely as stout as the nierus and about two thirds as long, and the chela is

scarcely stouter than the carpus, but considerably longer. The third and fourth

pairs of legs are nearly alike and reach by the tips of the external maxillipeds,

the lower edges of the meri are spinulose, the propodi considerably longer than

the carpi, and the dactyli are slender, nearly straight, unarmed, and nearly a

third as long as the propodi. The posterior legs are slightly shorter than the

third and fourth, and like them except the distal extremity, which is peculiarly

modified. Tlie propodus is slender, about as long as in the third and fourth

pairs, is furnished with a few very long plumose seta; near the middle, is

thickly armed distally along the lower edge with serrately armed and simple

setffi, and so densely clothed at the tip with long seta; as to very nearly hide

the dactyl us, which is very short, curved at the tip, and armed with several

slender spines.

The abdomen is large relatively to the cephalo-thorax, strongly compressed,
and dorsally carinated except upon the first somite, the carina being most con-

spicuous on the third somite, where it projects, posteriorly in a very long and

slender tooth. There is 0, similar but much smaller tooth on the three suc-

ceeding somites, though in two of the three specimens examined it is nearly or

quite obsolete on the fourth somite. The epimera of the four anterior somites

are broad and very deep, the height of the abdomen at these somites being as

great as or greater than that of the carapax. The first epimeron is as deep
as the second, and its anterior edge is slightly concave in outline and projects

a little below
;

the second is about as broad as high, and approximately orbicu-

lar ; the third and fourth project posteriorly in broadly rounded lobes ;
the

fifth projects posteriorly in an angular lobe obtusely rounded at the tip. The
sixth somite is nearly twice as long as the fifth, and about twice as long as high.

The telson is considerably longer than the sixth somite, very slender toward

the tip, rounded and slightly sulcated above, and armed with four or five pairs

of stout dorsal aculei on the distal lialf. The outer lamella of the uropod

scarcely reaches the tip of the telson, is about four times as long as Ijroad,

tapers very slightly except near the tip, which is ovate and projects nearly the

width of the lamella beyond the angle in which the thickened outer margin
ends

;
the inner lamella is obtusely lanceolate, and considerably shorter and a

little narrower than the outer.

The outer ramus of the appendage of the first somite of the abdomen is long
and slender, and Like that of the succeeding appendages, but the inner ramus is
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developed into a broad oval lamella about a third as long as the outer ramus,

with both margins setigerous and the inner thickened and bearing a slender

stylet armed as usual with minute hooks. The inner ramus of the appendage

of the second somite bears the two stylets usually characteristic of the male.

A small and imperfect female specimen appears not to differ from the males

as above described except in the usual sexual characters. The inner ramus of

the first abdominal appendage is a very small lamella nearly four times as long

as broad and furnished with very long and slender setae.

The surface of the carapax and abdomen is very nearly naked, but is rough-

ened by minute granular projections.

The number and structure of the branchire seem to be essentially the same

as in the typical species of Pandalns, but there is apparently no epipod at the

base of the fourth leg, so that the branchial formula is as follows :
—

Soniites.
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which extends to the base of the rostrum
;

and the anterior margin is armed

as in M. Agassizii. The rostrum is considerably longer than the carapax

proper, very slender, directed slightly downward fur a short distance from the

base, and is then nearly horizontal to the very slender and acute tip ;
is armed

above for its whole length with fourteen teeth, of which the four or five pos-

terior are nearer together than the others, and the two posterior very small and

back of the orbit on the carapax proper ;
and is armed below with nine teeth

from in front of the eye to the tip.

The eyes are very much larger than in M. Agassizii, pyriform, and black.

The antennulse are very nearly as in M. Agassizii, but the thickened proximal

part of the outer or major flagellum is relatively a little shorter. The anten-

nal scale is about half as long as the rostrum, about three fourths as long as

the carapax excluding the rostrum, and of nearly the same form as in M.

Agassizii.

The labrum and metastome are nearly as in M. Agassizii. The mandibles

difi'er from those of AI. Agassizii in the molar areas being very small, nearly

obsolete, and not distinctly separated from the ventral process, which is armed

with teeth more uniform in size and not becoming rudimentary anteriorly.

The terminal segment of the mandibular palpus is slightly shorter than in

M. Agassizii, but in other respects the palpus does not differ. The distal lobe of

the protognath of the first maxilla is very broad at the prehensile edge, and the

lobe is much larger than the proximal lobe
;

the endopod is more slender than

in M. Agassizii, is armed with one in place of two spines on the fold near the

distal extremity, and is without marginal setiE. The divisions of the distal

lobe of the protognath of the second maxilla are much broader distally, pre-

senting much longer prehensile edges, and the scaphognath is narrower than in

M. Agassizii. The protopod of the first maxilliped is as in M. Agassizii, but

the exopod and endopod (PI. XII. fig. 10) difi'er conspicuously. The endopod
is more slender and the distal segment is very much shorter, while the lamel-

liform exopod has the inner angle of the distal extremity prolonged and indis-

tinctly segmented, thus approximating to the early stages, in which it is

doubtless flagelliform. The second maxilliped is as in M. Agassizii, except the

terminal portion of the endopod (PI. XI. fig. 4'^) which diff"ers in the same way
as that of Pandalus tenuipes diS'ers ivoxa. that of P. acanthonotus (PI. XIII.

figs. 11, 12), but to a greater extent, the dactylus being narrow, longer than

broad, and transversely articulated with the propodus.
The external maxillipeds and chelate legs are almost exactly as in M. Agas-

sizii. The third and fourth pairs of legs are alike, and difi'er from those of

M. Agassizii in having shorter carpi scarcely half as long as the meri, propodi
about twice as long as the carpi, and dactyli only a very little shorter than the

propodi, slender, slightly curved, and armed with a few minute spines. The

posterior legs are scarcely three fourths as long as the fourth, but the segments
have nearly the same relative proportions except the dactylus (PI. XI. fig. 4'),

which is about a third as long as the propodus, obtuse at the tip, and armed

along the lower edge and at the tip with serrate setae, of which the terminal
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ones are much the longer, while the proximal are like those upon the propodus,

which is armed with serrate setae somewhat as in M. Agassizii.

The abdomen is a little more slender than in M. Agassizii, and the third,

fourth, and fifth somites are more conspicuously toothed, but none of the

somites are distinctly carinated except the third, which is strongly carinate, or

crested, and projects over the fourth somite in a very strong tooth, and the

fourth and fifth, which are anteriorly rounded above, and have a short carina-

like elevation at the base of the tooth. All the epimera are somewhat smaller

than in M. Agassizii, but similar in form to those of that species except that

the fifth has a distinct tooth in the postero-dorsal edge. The sixth somite is

fully twice as long as the fifth, twice as long as high, and strongly compressed

laterally.

The telson is a little longer than the sixth somite, about as long as the

antennal scale, slender, and tapers to a long and slender tip armed either side

with six to eight spines, besides five or six pairs of dorsal aculei above the tip.

The lamellae of the uropods are almost exactly as in M. Agassizii.

The inner ranms of the appendage of the first somite of the abdomen

(PI. XI. fig. 4'')
is a little more than a third as long as the slender normal outer

ramus, fully three times as long as broad, ciliated along the outer edge, the

inner edge straight, and projecting slightly distally, where it is armed with the

usual hooklike spines for holding together the appendages of the two sides of

the annual. The inner ramus of the appendage of the second somite bears the

usual two stylets (PI. XI. fig. 4"), but the secondary stylet, specially character-

istic of the male, is rudimentary, only about a fifth as long as the other, is

terminated with a single long seta, and undoubtedly indicates that the speci-

men is immature.

The surface of the carapax and abdomen is naked, but thickly and conspicu-

ously punctated.

The branchial formula is apparently the same as in M. Agassizii.

The single specimen is from Station 328, N. Lat. 34° 28' 25", W. Long.

75° 22' 50", 1632 fath., and gives the following measurements :
—

Sex S

Length from tip of rostrum to tip of telson .... ..44.0 mm.
" of carapax including rostrum 20.0

" of rostrum 12.0

" of antennal scale 6.0

Breadth of " " 1-6

Length of sixth somite of abdomen 5-5

Height of " " " 2.7

Length of telson 6.0

This species is perhaps not congeneric, or consubgeneric, with M. Agassizii,

but it seems best to refer them both to the present genus until their relations

to the typical Mediterranean species of Miersia can be better determined.

The form and dentition of tiie rostrum of Miersia gracilis appear to be much
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like Acanthephyra debilis A. Milne-Edwards (Ann. Sci. Nat., 6"" series, XI.

No. 4, p. 13, 1881), and it is possible that the species may be identical,
—

or, on

the other hand, that thej'- may belong to very different genera. Milne-Edwards

says :

" Le genre Acanthephyra semble rattecher les Penaiis, les Regulus, les

Oplophorus et les Ephyra," but gives no characters which enable me to tell how

the genus differs from Miersia (Ephyra), though the species of Miersia appear

to be very little known, as I have already remarked, and Milne-Edwards may
have had opportunities of examining typical specimens, to which, however, he

does not allude. Miersia Agasskii is evidently very distinct from any of the

species of Acanthephyra described by Milne-Edwards.

MENINGODORA,*gen. nov.

Integument throughout very thin and membranaceous. Body compressed

laterally and the carapax dorsally carinate anteriorly, with a short triangular

rostrum, a well-developed branchiostegial spine as in Miersia, and with an

antennal and hepatic sulcus, above which there is a carina which is continued

back along the dorsal limit of the branchial region,
—a form of areolation

strongly recalling the Penseidse. Anteimal scales broad and foliaceous, but all

the other articular appendages essentially as in Miersia. The branchiae (phyl-

lobranchise) have the same structure and arrangement as in Miersia, except

that there is apparently but one arthrobranchia at the base of the external

maxilliped, -making in all eleven branchia; and six epipods each side.

Although differing very conspicuously in general appearance from the species

of Miersia here described, this genus is very closely allied to them, as a com-

parison of the figures of the appendages will show, but it is sufficiently dis-

tinguished by the characters above given. Its relation to Hymenodora f is more

obscure, though perhaps equally close. In Hymenodora the body is not com-

pressed, and according to Buchliolz's figure the epimeraof the second somite of

the abdomen do not overlap the epimera of the first segment, but are of the

same form as the succeeding epimera, and this seems to be confirmed by the

clause in Sars's generic diagnosis,
"

epimeris seqvaliter rotundatis." More-

over, the endopod of the first maxilliped, according to Sars, is not segmented

("parte terminali (propria) angusta, inarticulata "). On the other hand, the

number of the branchiae is apparently the same, though Sars's statement

(" branchiffi utrinqve 6, antica et postica simplex, ceterae bipartitae ; prsterea

adsunt branchiae supplementariae, indivisae, laminaceae, basi maxillipedum 1

et 2'*' paris affixae") does not make this perfectly clear.

DU

*
M^i'tY^, a membrane ; dopd, skhi.

t Hymenodora glacialis G. 0. Sars, Archiv Mathem. Naturvid., Kristiania, II.

p. 341, 1877 (Pasijjhae glacialis BuchJiolz, Zweite deutsche Nordpolfahrt, II. p. 279,

PI. I. fig. 2, 1874).
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Meningodora mollis, sp. nov.

Plate XI. Figs. 8-9. Plate XII. Figs. 5-9.

Female. —The carapax including the rostrum is about two thirds as long

as the abdomen to the tip of the telson, about half as high as long, and con-

siderably compressed ;
the dorsal carina is high and very sharp in front,

gradually diminishes posteriorly, scarcely reaches the posterior margin, and

anteriorly extends to the tip of the acutely triangular rostrum, which is about

half as long as the antennal scale and only about a seventh as long as the cara-

pax. On the dorsal carina just back of the base of the rostrum there are five

or six very indistinct rudimentary teeth scarcely perceptible to the naked eye

and too minute to be indicated in the figure. The anterior margin projects in

a triangular lobe above the base of the antenna, and is armed below with an

acute and laterally prominent branchiostegial spine very much as in Miersia

Agassizii. From just back of the eye a distinct gastro-antennal and gastro-

hepatic carina extends backward and downward and divides, the upper branch

continuing back in a gastro- and cardiaco-branchial carina, and the lower turn-

ing down in front of the branchial region and limiting a wide antennal and

hepatic sulcus behind. The inferior and posterior edges are broadly and evenly

curved.

The eyestalks (PI. XI. fig. 8") scarcely reach the tip of the rostrum, are

nearly cylindrical, slightly swollen near the base and tapered distally, with a

papilla-like tubercle just back of the cornea on the inner side and very small

terminal black eyes no thicker than the adjacent stalk.

The first segment of the peduncle of the antennula is about as long as the

eye and rather longer than the other two taken together, flattened and some-

what excavated above and with a rather broad lateral lobe terminating in a

tooth nearly as far forward as the extremity of the body of the segment itself ;

the second and third segments are subcylindrical and approximately equal, but

the third projects below in a process for the articulation of the lower flagellum

far beyoaid the base of the upper flagellum. The proximal part of the upper

flagellum is much stouter than the lower, somewhat compressed, not conspic-

uously swollen at the base, and hairy along the lower edge. The lower flagel-

lum is very slender, cylindrical, and nearly naked. The antennal scale is

rather more than twice as long as the eye, nearly half as broad as long, very

thin, foliaceous, slightly narrowed distally, and obliquely truncated at the tip,

which extends a little beyond the small tooth in which the slightly curved

outer margin terminates. There are no acute teeth or spiues on the second

segment of the peduncle at the base of the scale.

The oral appendages are all very nearly as in Miersia Agassizii, the diff"er-

ences being no greater in fact than might be expected between species belong-

ing to the same genus. The labrum is nearly the same, but the lobes of the

metastome are much narrower. The mandibles (PI. XIL figs. 5, 5*) are much

the same, but the mesial edge of the ventral process is short and armed with
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only five or six teetli, while the anterior edge is entirely unarmed
;

the molar

area is considerably larger, and is rounded above instead of angular ; the palpus

is a very little larger and the second segment proportionally a little longer.

The proximal lobe of the protognath of the first maxilla (PI. XII. fig. 6) is

more angular anteriorly and its mesial edge a little longer, and the endognath

has but a single spine on the fold near the tip. The protognath and endognath

of the second maxilla (PI. XII. fig. 7) are almost exactly the same, but the

scaphognath is larger, more prolonged and ovate in outline at the tip, and

the posterior portion projects inward less prominently. The endopod of

the first maxilliped (PI. XII. fig. 8) is much stouter and the two distal seg-

ments much more nearly equal in length, and the exopod is more expanded

anteriorly and more prolonged at the outer than at the inner edge. The endo-

pod of the second maxilliped (PI. XI. fig. 9) is a very little stouter proximally

and has a rather shorter carpus, but differs very slightly ;
the exopod is a very

little longer ;
and the epipod is narrower at base, more ovate in outline, and

bears a branchia composed of only a few pairs of lamellae.

The endopods of the external maxillipeds reach considerably beyond the tips

of the antennal scales, and are composed of three segments each, as in Micrsia

Agassizii, but are considerably stouter than in that species ; the proximal seg-

ment is distally stouter than any part of the other segments and nearly as long

as the other two together; the middle segment is scarcely more than a fourth as

long as the proximal, and the distal is triquetral, tapers to an acute point, and

is nearly naked but armed with a few minute spines near the tip. The exo-

pod is multiarticulate, flagelliform, as in Micrsia Agassizii, and about as long as

the proximal segment of the endopod. The epipod is nearly as in Micrsia.

All the thoracic legs are furnished with exopods like the external maxillipeds,

and the first, second, and third pairs are furnished also with epipods as in the

external maxillipeds. The legs of the first pair are not stouter than the external

maxillipeds and fall consideral>ly short of their tips : the merus is compressed

and nearly as long as the proximal segment of the endopod of the external

maxilliped ;
the carpus is scarcely half as long as the merus, snbcylindrical,

and slightly enlarged distally ; the chela is about twice as long as the carpus,

very slightly swollen proximally, and the digits nearly a third the whole

length, strongly curved at the tips, and the propodal one considerably stouter

at base than the dactylus. The legs of the second pair are very slender, and

reach a little by the tips of the external maxillipeds : the ischium and menis are

strongly compressed, and the latter is longer than in the first pair and reaches

to the distal extremity of the proximal segment of the endopod of the external

maxilliped ;
the carpus is slender, cylindrical, and about half as long as the

merus ;
the chela is slightly longer than the carpus, scarcely as long as in the

first pair, cylindrical, scarcely as stout as the carpus, not at all swollen, and

with very slender and slightly compressed digits about two sevenths the entire

length. The third and fourth pairs of legs are nearly alike : the ischia and

meri are compressed, and nearly as in the second pair, but a little longer ; the

carpi are a little shorter and broader than in the second pair ;
the propodi and
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dactyli are wanting on both sides. The ischium, menis, and carpus in the

posterior legs are nearly as in the third and fourth pairs, but the nierus is a

little shorter and narrower, while the terminal portion (PL XL fig. 6) is very

nearly as in Miersia Agassizii : the propodus is longer than the merus, nearly
three times as long as the carpus, slender, nearly cylindrical, and is armed near

the middle with several very long and slender setae, toward the distal end with

numerous short serrate setae, and about the base of the dactylus with numerous

long serrate, plumose and simple setse ; the dactylus is very short and stout,

scarcely as long as the diameter of the propodus, strongly curved at the tip and

armed along the lower side with several spines.

The abdomen is considerably compressed, and has a sharp, but not very high,

dorsal carina on the third, fourth, fifth, and sixth somites, and is prolonged pos-

teriorly into a small tooth on the fourth and fifth somites. The outlines of the

epimera are very nearly as in Miersia Agassizii, but the posterior margins of

the third, fourth, and fifth are perhaps a little fuller and more broadly rounded.

The sixth somite is scarcely once and a half as long as the fifth, and about twice

as long as high.

The telson is nearly twice as long as the sixth somite, very slender distally,

the dorsum is without aculei but with a broad sulcus within the broadest part

of which there is a median longitudinal elevation, and the tip is armed with a

pair of lateral and a pair of very slender median spines.

The outer lamella of the uropod reaches slightly by the tip of the telson, is

about three times as long as broad, and with the tip rather broad and extend-

ing a little by the tooth in which the outer margin terminates, and within which

there is a small spine. The inner lamella is a little shorter than the outer,

about four times as long as broad, and lanceolate at tip.

The outer ramus of the appendage of the first somite is longer than the pro-

topod and ilike that of the succeeding pairs, while the inner is a minute lamella

about twice as long as broad. The inner rami of the four succeeding pairs of

appendages are each furnished with the usual stylet for attaching together the

two appendages of each pair.

There is but a single specimen in the collection, a female, wanting the left

leg pf the second pair and the terminal portions of both legs of the third and

fourth pairs, from Station 328, N. Lat. 34° 28' 25", W. Long. 75° 22' 50",

1G32 fathoms This specimen gives the following measurements :

—
Sex ?

Length from tip of rostrum to tip of telson ..... 75.0 mm.
" of carapax including rostrum 30.3
" of rostrum 4.5

" of antennal scale 9.5

Breadth " " 4.5

Length of si.\th somite of abdomen ....... 8.0

Height
" " •' 4.0

Length of telson . 15.5
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EUMIERSIA, gen. nov. \

Resembles Pandahis in the external form of the carapax and abdomen,

and agrees with it essentially in the structure of the oral appendages, and

the two species known to nie have the same number and arrangement of

branchiae and epipods as in the typical species of Pandalus ; but the genus

is more like Miersia in the structure of the thoracic legs, which, however, are

greatly more ehmgated than in the species of that genus here described, and

have only very small epipods at the bases of the fourth pair and none at all

upon the fifth. The mandibles, though essentially as in Pandalus, are stouter

and have larger molar
processes^,

while the ventral process^ are very thin,

more expanded, and with broader serrate tips, thus approaching somewhat to

the structure in Miersia. The mandibular palpi are much stouter than in the

typical species of Pandalus, and have broad terminal segments.

Eumiersia ensifera, sp. nov.

Plate XIII. Figs. 1-9.

The carapax is as broad as high, with the cervical suture indicated by a

distinct sulcus from the dorsum to the upper part of the hepatic region either

side, where the sulcus terminates in a small but deep depression, and with a

very short and inconspicuous gastro-antennal sulcus
;

the anterior margin is

armed with a small antennal and a distinct pterygostomian spine, though the

latter is wanting on one side in two of the speciniens seen ;
back of the cervical

suture the dorsum is very broad and evenly rounded, but there is usually a

very small dentiform tubercle in the middle line on the posterior part of the

cardiac region ;
the rostrum in the smaller specimens is often not more than

half as long as the carapax proper, but in the larger specimens much longer and

in one specimen nearly as long as the carapax, nearly straight and horizontal,

or curved considerably upward as in the specimen figured, narrow, with a

strong ridge either side, tapering to a more or less acute tip, and with the

dorsal carina extending back upon the carapax nearly to the cervical suture

and armed with twenty-five to thirty'spines directed forward, raovably articu-

lated with the carapax, thickly crowded posteriorly but more and more remote

anteriorly, and of which six to eight are crowded upon the carapax in about

half the space between the orbit and the cervical suture ; beneath, the rostrum

is ciliated and in most of the specimens entirely unarmed, but in two or three

cases there are one or two teeth near the tip.

The eyestalks are short and terminated by small hemispherical black eyes

very nearly as in Miersia Agassizii. The peduncle of the antennula is about

half as long as the antennal scale : the first segment is about as long as the two

otheis taken together, excavated above for the reception of the ej'e, which, how-

ever, does not reach by a considerable distance the extremity of the segment,

with a prominent lateral process terminating in an acute spine, and the body
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of the segment itself produced in a spiniform prosess outside the articulation

with the second segment ;
the second and third segments are suLequal in

length and nearly cylindrical. The flagella are imperfect in all the specimens

seen, but both were very long and slender : the upper or major flagelkun is

slightly compressed near the base but not suddenly expanded, and was at least

as long as the carapax and apparently very much longer ; the inferior flagellum

was a little smaller at the base- than the superior, cylindrical, and apparently
about as long as the superior. The antennal scale is thick and strong, seven

or eight tenths as long as the carapax excluding the rostrum, about a fourth as

broad as long, only slightly narrowed towanl the tip, which is truncated and

does not extend beyond the strong tooth in which the thickened outer margin
terminates

;
the second segment is armed with a small spiniform tooth below

the articulation of the scale
;

the third segment projects scarcely beyond the

second
;

the fourth and fifth are very short, and the fifth does not project more

than its diameter in front of the second. The flagellum is wanting in all the

specimens seen.

The labrum is very large, the ventral surface flattened, broader than long,

and approximately rectangular, the antero-lateral angles being expanded l)elow

so as to reach nearly as far forward as the middle portion, which projects in a

tuberculiform lobe.a little above the plane of the ventral surface. The lobes

of the metastome are broad and rather fleshy, as in Pandalus. The molar

process of the mandi!>le (PI. XIII. figs. 2, 2'-)
is stout, the mesial suiface some-

what convex, and broken by several semicircular and concentric ridges, of which

the one nearest the base of the ventral process is armed with a closely-set series

of setae. The ventral process is thin, distally broad and somewhat concave

above, and armed with about eight rather slender teeth. The palpus is a little

longer than the ventral process, the first and second segments subequal in

length, and the third longer and much broader than the second, lamellar, and

armed with numerous setae. The proximal lobe of the protognath of the first

maxilla (Fig. 3) is large, somewhat triangular, with the mesial edge two or three

times as long as that of the narrow distal lobe
;

the endognath is much shorter

than the distal lobe of the protognath and truncated at the extremity, which is

armed with a stout seta either side and a third one just below the tip. The

second maxilla (Fig. 4) is very nearly as in the typical species of Pandalus :

the proximal lobe of the protognath is very much shorter than the distal, and

its small anterior division is more conspicuous than in the typical species of

Pandalus, while the two divisions of the distal lobe are nearly equal in size ;

the endognath is scarcely half as long as the distal lobe of the protognath ;
the

anterior portion of the scaphognath is a little longer than the posterior, which,

as in the typical species of Pandalus, is narrowed to an acute point, and the

mesial edge furnished with exceedingly long setae, many times longer than those

upon the outer edge.

The distal lobe of the protopod of the first maxilliped (Fig. 5) is somewhat

triangular in outline
;

the two proximal of the three segments of the endopod
are subequal in length, while the distal segment is very short, but little longer
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tlian broad
;

the lamellar portion of the exopod reaches slightly beyond the

endopod, and the flagelliforni is a little longer than the lamellar portion. The

ischium and merus in the second maxilliped (Fig. 6) are subequal in length ;

the propodus is about as long as the ischium and merus taken together, and

about half as broad as long ;
the dactylus is articulated obliquely along the

distal end of the propodus, and is five or six times as broad as long ; the flagel-

liform exopod is slender, nearly twice as long as the endopod, and multiarticu-

late for half its length ;
the epipod bears a well-developed branchia composed

of two series of numerous lamella. The endopods of the external maxillipeds

reach nearly to the tips of the antennal scales : the proximal segment is nearly

as long as the two distal, vertically compressed, with a knifelike mesial edge ;

the middle segment is very slender, cylindrical, and nearly naked
;

the distal

segment is about two thirds as long as the middle, somewhat triquetral, very

slightly expanded near the middle, tapered to a point distally, and armed with

numerous short setse. The exopod is very slender and about three fourths as

long as the proximal segment of the endopod. The epipod is rudimentary,

scarcely longer than the breadth of the protopod, in a transverse sulcus on the

outer side of which it lies.

The first four pairs of thoracic legs have exopods and epipods like the ex-

ternal maxillipeds, but the exopods diminish in size very rapidly posteriorly,

and are minute upon the fourth pair. The legs of the first pair (Fig. 7) are about

as long as the carapax including the rostrum and reach to or a little by the

tips of the antennal scales : the ischium is slightly longer than the merus, and

both are ver}'' slender and armed with a few small spines ; the carpus is very

much more slender than the merus, and about twice or considerably more

than twice as long, slightly enlarged at the distal extremity, and entirely naked

and unarmed ;
the chela in the larger specimens seen is a fourth or fifth as long

as the carpus, considerably stouter, slightly flattened, and the digits about a

third of the entire length, slightly curved, and rather sparsely, clothed with

slender setse. The second (Fig. 8) are similar to the first, but very much

longer and more slender : the chela is just about as long as in the first pair, but

not quite as stout, while the ischium, merus, and carpus are very much longer

than in the first pair. The third, fourth, and fifth pairs of legs are more or less

broken in all the specimens seen, but are very long and slender, and are all

apparently longer than the second pair. The only one of these legs which is

complete belongs to a female 108 mm. long, and is apparently one of the pos-

terior pair, but is, unfortunately, detached. This leg (Fig. 9) is nearly twice as

long as the first pair in the same specimen, and much more slender than the

second even : the ischium and merus make a little more than half the entire

length ; the carpus is much longer than the merus, exceedingly slender, some-

what enlarged at the distal extremity, and entirely naked ; the propodus is

fully as stout as the adjacent part of the carpus, scarcely more than a tenth

as long, and armed with a few short setse on the dorsal side, a fascicle of longer

setse beneath, and a circle of very long ones about the base of the dactylus, which

is slightly longer than the carpus, slender, and very slightly curved.
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The first and second somites of the abdomen are broadly rounded above and

not at all compressed, but the succeeding somites are considerably compressed,

particularly near the dorsum, which is not really carinated on any of the

somite-s, however, though the third somite is prolonged in a very prominent
tooth over the' lourth. The first epimeron is brtjad and evenly rounded below,

the second much longer than high and elliptical, the third and fourth with tlie

posterior edges rounded, but the fifth produced posteriorly in an acute point.

The sixth somite is about twice as long as the fifth, less than half as high as

long, and very strongly compressed.

The telson is about as long as the sixth somite, narrow distally, rounded

above, and armed with five to ten pairs of dorsal aculei and two pairs of long

spines at the tip. The outer lamella of the uropod reaches to about the tip ol

the telson, is nearly four times as long as broad, with the rounded tip extend-

ing much beyond the tooth in which the stout outer margin terminates and

just within which there is a spine as in most species of Fandalus. The inner

lamella is considerably shorter and much narrower than the outer, and lance-

olate in outline.

In the female, the inner ramus of the appendage of the first somite of the

abdomen is lamellar, about two thirds as long as the outer, four times as long
as broad, and tapered to an acute point. In the male, this ramus is lamelliform,

but shorter and very much broader, being ovate and about twice as long as

broad. In the male the sexual appendage at the side of the stylet of the inner

ramus of the appendage of the second somite is as long as the stylet, and ex-

panded distally into a broad lamelliform and obtusely rounded tip.

The surface of the carapax and abdomen is naked, but thickly punctate.

All the specimens are imperfect and many of them fragmentary, and the

accompanying measurements are consequently very incomplete.

Station.
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Station



82 BULLETIN OF THE

like Fenceus than like Stenopus hispidus as figured by Boas
;

and the species is

not so closely allied to Fenceus as might be inferred from the description of

Benthesicymus and its place in Bate's arrangement.

Benthesicymus Bartletti, sp. nor.

Plate XIV. Figs. 1-7.

Male. —The carapax is only slightly compressed laterally, and its surface, as

well as that of the abdomen, is naked and polished, but is very conspicuously
and peculiarly areolated. There is only one spine each side, a prominent and

acute branchiostegial, and from this a sharp carina extends back parallel with

the inferior margin to near the middle of the carapax, where it is interrupted

by a well-marked sulcus which, beginning as the antennal, turns slightly

downward, runs back above and contiguous to the carina just described, and

then turns down and nearly reaches the inferior margin ; back of this carina a

somewhat similar but much less conspicuous cardiaco-branchial carina accom-

panied by a slight sulcus extends to near the posterior margin of the carapax ;

there is a slight gastro-frontal sulcus at the base of the rostrum
;

a very deep
and conspicuous transverse gastric sulcus, which slightly notches the dorsum at

about the middle of the carapax, extends in an even curve downward and for-

ward, as the gastro-hepatic, and joins the hepatic sulcus a little way back of the

branchiostegial spine ;
and back of this sulcus there is a distinct but much less

conspicuous cervical, extending from very near the middle line, at about a third

of the way from the transverse gastric sulcus to the posterior margin, down-

ward to the cardiaco-branchial suture. In front of the transverse gastric sulcus

there is a sharp dorsal carina which rises into a lamellar crest and terminates

in a short and laterally compressed rostrum armed above with two sharp teeth

of which the posterior is slightly back of the orbit and the anterior apparently

about half-way between it and the tip, which is slightly broken but appears to

have terminated in an acute point about two thirds of the way from the base

to the tip of the eyestalk. Both edges of the rostrum are ciliated. Back of

the gastric sulcus the dorsum is broad and evenly rounded transversely.

The eyestalks (PI. XIV. figs. 1, 1*) are less than half as long as the antennal

scales, slender, strongly compressed vertically, with a small obtuse dentiform

prominence at the middle of the inner side, and just in front of and outside of

this a small spot of black pigment showing faintly on the upper but conspicu-

ously on the lower side. The eyes themselves are scarcely wider than the stalks,

but are less compressed vertically, though still much broader than high, dis-

tinctly faceted, and dark brown in the alcoholic specimen.

The peduncles of the antennulse (Figs. 1, 1') are more than half as long as

the antennal scales, and essentially as in the species of Fenceus. The first seg-

ment is considerably longer than the two others taken together, is expanded

laterally and deeply excavated above to fit the eye, and the outer margin is

armed with an acute tooth opposite the extremity of the eye and another at the
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distal end ;• the second and third segments are aubequal in length and the ter-

minal is considerably prolonged beneath at the origin of the lower flagellum ;

the inner and distal margins of the first segment, and nearly the whole exposed

surface of the second and third, are thickly clothed with hair. The proximal

part of the lower flagellum is about as stout as the flagellum of the antenna,

nearly cylindrical, and naked
;

while the upper is considerably stouter and

ciliated along the inner side,

' The segments of the peduncles of the antennae are all smooth, nearly naked,

and externally unarmed, but the second segment bears, on the upper and inner

edge, a slender spine curved forward and outward above the base of the scale,

and there is a papilla-like prominence just above the opening of the green

gland at the distal extremity of the first segment ;
the consolidated fourth and

fifth segment is about as long as the three others taken together, is sub-

cylindrical, and the distal segment prolonged in a thin triangular process inside

the origin of the flagellum ;
the scale (Fig. 1') is about two thirds as long as the

carapax, and about three times as long as broad, the greatest breadth bemg near

the base, but the margins only slightly converging distally except near the tip,

which is obliquely rounded and extends considerably beyond the axjute spine in

which the very slightly arcuate outer margin terminates. The proximal part

of the flagellum is very slender, naked, and slightly compressed vertically.

The labrum projects far below the epistome and is broadly caudate as seen

in front, but this form is perhaps a result of contraction due to preservation in

alcohol. The lobes of the metastome are narrow at the base, but expand into

very broad and obtuse tips.

The mandibles (Fig. 2) are almost exactly alike, and nearly as in Penceus.

They are somewhat contracted at the crowns, which are small, with the oppos-

ing surfaces somewhat semicircular in outline and each divided longitudinally

by a narrow and shallow depression into two portions, of which the ventral is

obtusely triangular and obscurely bidentate, while the dorsal portion is long
and narrow anteriorly, but expanded at the posterior angle into a small and

somewhat oval molar area with a raised and obscurely dentate margin. The

mandibular palpus is composed of two lamellar segments, of which the proximal
is considerably the longer and broader, while the distal is narrowly ovate with the

tip rounded
;

both segments are margined with soft hairs and plumose setae.

The proximal lob§ of the protognath of the first maxilla (Fig. 3) is small and

ovate, the distal lobe obliquely truncated and armed as in the -allied genera.

The endognath is narrow, curved, unsegmented, and shorter than the distal

lobe of the protognath.

The four lobes of the protognath of the second maxilla (Fig. 4) increase suc-

cessively in size distally, the distal being twice as wide as the next. The

endognath is much shorter than the distal lobe of the protognath, and tapers

regularly to the tip. The anterior part of the scaphog"nath is much longer

than the posterior and projects beyond the protognath, while the posterior part

is short, broadly expanded, and strongly incurved at the extremity.

The protopod of the first maxillipcd (Fig 5) projects anteriorly in a straight
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lobe twice and a half as long as broad and rounded at the tip. The endopod
is composed of three very distinct segments : a narrow basal one reaching a

little by the protupod and with a slight expansion of the inner edge armed

with slender spines, while the rest of the inner margin and the distal part of

the outer are clothed with hairs
; a second segment about' half as long as the

first, but expanded in the middle so as to be somewhat elliptical and nearly half

as broad as long, with very long plumose seta; on the outer edge and smaller and

more numerous ones on the inner
;

and a small terminal segment about a third

as long as the second, half as broad as long, and edged with small setaj or hairs.

The exopod is longer even than the endopod, the proximal two-thirds or three-

fourths of its length wider than the first segment of the endopod, but the distal

portion rather suddenly narrowed, multiarticulate, and flagelliform. The lamel-

liform branchial epipod is as large as the endopod and the anterior portion a

little smaller than the posterior.

The endopod of the second maxilliped (Fig. 6) is approximately uniform in

breadth throughout, except the dactylus : the ischium is broader than long ;

the merus is about as long as the three distal segments taken together, and

about three and a half times as long as broad ;
the carpus and propodus are

subequal in length and each a little longer than wide
;

the dactylus is a little

shorter than the propodus, only half as wide as long, and narrowed to a some-

what triangular tip, which is armed with one or more curved spines ;
the

edges of all the segments are more or less hairy or setigerous. The exopod is

slender, regularly tapered, considerably longer than the endopod, and its distal

half multiarticulate, flagellihjrm, and furnished with long plumose seta?, while

the proximal part is unsegmented and furnished with short hairs or seta;.

The epipod is short, nearly orbicular, and bears a short and dense dendro-

branchia.

The endopod of the external maxillipeds is unfortunately wanting. The

exopod is like that of the second except that it is a little smaller
;

the epipod is

about as long as in the second, but narrow, ovate, and bears a dendrobranchia

nearly as long as itself.

The first thoracic legs are slender and reach scarcely by the bases of the

antennal scales : the merus is slightly longer than the ischium, and both these

segments are strongly compressed vertically and ciliated along the inner edges;

the carpus is slightly compressed, about as wide as the merus, and ciliated like

it ; the chela is scarcely as long as the carpus, and no stouter, and the digits

are about as long as the oasal portion, slender, very slightly curved at the tips,

and the prehensile edges ciliated.

The second legs are much like the first, but a little more slender and con-

siderably longer, reaching to the tips of the peduncles of the antenna; ;
the

merus and carpus are subecj^ual in length, and the chela is considerably shorter

than the carpus.

The most of the endopods of the third, fourth, and fifth pairs of legs are

wanting except a detached portion of, apparently, one of the fourth pair. This

fragment is longer than the carapax and consists of a slender ischium and
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merus, the latter twice as long as the former, a still more slender carpus nearly

as long as the merus, and a portion of an exceedingly slender and filiform

propodus.
The abdomen (PL XIV. fig. 1) to the tip of the telson is nearly twice as

long as the carapax, anteriorly about as broad as high, but much compressed

posteriorly, so that the sixth somite is fully twice as high as broad. The

dorsum is evenly rounded on the first four somites, but there is a narrow and

sharp carina on the fifth and sixth, which rises abruptly into a crest on the

anterior part of the fifth. The posterior prolongations of the first and second

epimera are broadly rounded ; those of the third and fourth less broad and

more angular, but still obtuse and rounded at the posterior angle ; while the

fifth is acutely angular, but with the tip itself obtuse. The sixth somite is

twice as long as the fifth, and more than half as high as long. The telson

wants the tip, but is apparently shorter than the sixth somite ; it is narrowly

triangular, thickened and transversely very strongly convex above at base, but

not carinated, and posteriorly flattened above.

The lamellae of the uropods are thin and lanceolate in outline. The inner

is only a little shorter than the sixth somite, less than a third as broad as long,

and stiff'ened in the middle by two slender riblike thickenings, separated, on

the dorsal surface, by a narrow sulcus. The outer is fully once and a half as

long as the inner, scarcely a fourth as broad as long, and the narrow tip is pro-

longed far beyond the sharp spine in which the thickened outer margin termi-

nates, and from this spine a slender riblike thickening, with a narrow sulcus

along its inner edge on the dorsal surface, runs nearly parallel with the outer

edge to the base of the lamella.

The abdominal- appendages of the first pair are as large as those of the second,

about as long as the uropods, and the distal raultiarticulate portion h nearly

twice as long as the protopod, slender and subcylindrical. The peculiar male

appendage (petasma of Bate) is a thin, squarish plate (PI. XIV. f^g. 7) attached

by a constricted base, below which there is a small oblong process (a) standing
out at nearly right angles to the plane of the rest of the plate. The plate

itself, which is apparently carried in a nearly horizontal position in front of

the protopod to which it is attached, is obliquely divided vertically or longi-

tudinally by imperfect articulations into three parts, of which the middle one

is much the largest and projects at the inner inferior angle in a large ovately

pointed process, while the inner or distal of the three parts is narrow and has

the lower or posterior part of its free edge armed with minute hooked spines
for the attachment of the appendages of the opposite sides of the animal. The
outer rami of the second to the fifth pairs of abdominal appendages are similar

to the single rami of the first pair, but are all considerably compressed distally.

The inner ramus in the second pair is very much more slender and considerably

shorter than the outer, and is furnished on the anterior side at base with two

small and obtusely terminated, hard, lamelliform processes. The inner rami

of the third, fourth, and fifth pairs of appendages are as in the first pair except

that they are without the lamelliform process at base.



86 BULLETIN OF THE

Length of carapax including rostrum
" rostrum
" antennal scale

Breadth of " "
. .

Length of abdomen
" sixth somite

Height of " ...
Length of telson

" inner lamella of uropod
Breadth of " " "

a «
Length of outer

24.8+ mm.
3.5+

17.1

5.2

53.0

12.4

7.5

10+

11.0

3.2

17.0

4.0Breadth of " "

Station 343, N. Lat. 39° 45' 40", W. Long. 70° 55', 732 fathoms
;

one male

AMALOPENu^US,gen. nov.

Like the last species in general appearance, but readily distinguished from

it by the second maxillipeds, in which the meri expand into broad opercular

plates, and in having no podobranchiae on any of the thoracic legs. The integ-

ument of the whole animal is membranaceous, and very soft and thin. The

carapax, eyes, antennulse, antennae, mandibles, and maxillae are nearly as in

the species last described. The endopod of the fir.st maxilliped is divided into

three segments as in that species, but the terminal segment is larger than the

penultimate, and the exopod is broad and lamelliform throughout. The merus

of the second maxilliped is expanded in a thin lamelliform plate along the

inside and beyond the articulation of the carpus, so that when the three distal

segments are flexed they are concealed beneath it. In the external maxillii)eds

the ischium is longer than the merus, and both these segments are very much

broader than the slender carpus and propodus, or than the short flattened and

pointed dactylus. The first three pairs of thoracic legs are approximately

equal and their chelaj are slender and subequal in size, but in the first pair the

ischium and merus are compressed and considerably expanded. The fourth

and fifth pairs of legs are about as long as the third, and very slender. There

are no exopods at the bases of any of the thoracic legs. The branchia; are

arranged as in the last species except that there are no podobranchiaj at the bases

of any of the thoracic legs, so that there are only twenty branchiae apd seven

epipods on each side, as indicated in the following table.

Somites. VII. VIII.

Epipods, 1 1

Podobranchiae, 1

ArthrobranchiBe, 1 2

Pleurobrauchise,

20-f(7)

IX.
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Amalopenaeus elegans, sp. nov,

Plate XIV. Figs. 8-14. Plate XV. Figs. 1-6.

The carapax is not at all comj^ressed laterally, but about aa broad as high,

exceedingly thin and membranaceous, and its surface naked and polished.

The branchiostegial spine is very minute and the carina which extends back

from it is less conspicuous than the sharp gastro-antennal and gastro-hepatic

carina which is continuous posteriorly with a distinct cardiaco-branchial one ; be-

tween the gastro-antennal and the branchiostegial carinte there is a wide anten-

nal and hepatic sulcus, which posteriorly turns down in front of the branchial

re<non
;

there is a slight gastro-frontal and a very conspicuous transverse gastric

and gastro-hepatic sulcus, as in the last species, while the cervical itself is equally

deep and conspicuous, notches the dorsum like the gastric and only avery'little

way back of it, is directed downward and backward and then in a regular

curve forward round the hepatic region to join the hepatic sulcus. A sharp

dorsal carina extends the whole length of the carapax, but is most conspicuous

in front of the gastric sulcus, rises in front into a sharp lamellar crest armed

with a single sharp tooth over the posterior margin of the orbit, and projects

forward in a short but acute and laterally compressed rostrum, which scarcely

reaches the middle of the eyestalks.

The eyes and eyestalks are very nearly as in the last species, but the denti-

form prominence is very much more prominent and conspicuous ;
the color of

the eye and position of the pigment spot are the same, though the latter is

more conspicuous above than below.

The ultimate segment of the peduncle of the antennula is much longer than

the penultimate, and these two taken together are nearly as long as the first

segment, but in other respects the peduncle is as in the last species. In the

male the flagella are proximally subequal in diameter, but the superior is ex-

panded somewhat along the inner side for a short distance from the base.

The antennal scale (PI. XIV. fig. 12) is much less than half as long as the

carapax, nearly three times as long as the greatest breadth, which is near the

base, from where the margins arcuately converge to a narrow but obtusely

rounded tip, which is scarcely in advance of the small terminal spine of the

outer margin. The rest of the antennal peduncle is nearly as in the last species,

and is armed with a curved spine above the base of the scale in the same way,

but the terminal segment is shorter to correspond with the shorter scale. The

flagellum is nearly naked, very slender, and at least much longer than the rest

of the animal.

The labrum, metastome, and crowns of the mandibles are nearly as in the

last species, but the labrum is full and rounded below. The mandibular palpi

(PI. XIV. fig. 9) are very large, and reach nearly to the middle of the antennal

scales : the proximal segment is more than half as broad as long, nearly twice

as long as the distal segment, with the distal part of the mesial edge straight

and the outer edge curved and directed inward distally so as to narrow the
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segment very much at the articulation of the terminal segment, which is about

twice and a half as long as broad, and ovate with the tip rounded.

I^he first maxilla is as in the last species except that the endognath

(PI. XIV. fig. 10) is expanded somewhat a little way from the base.

The proximal of the four lobes of the protognath of the second maxilla

(PI. XIV. fig. 11) is larger than the next, while the three others increase suc-

cessively in size distally, though the distal is not more than a third broader

than the one next it. The endognath is nearly' as long as the distal lube of the

protognath, broadly expanded near the middle, where it is more than a third

as broad as long and has a rounded prominence edged with slender seta on the

inner margin, but suddenly contracted to a very slender tip armed distally with

four long sette on the inner edge and with two or three stouter and curved

setae on the outer edge just below these. The scaphognath is nearly as in the

last species except that the posterior part is a little narrower and not so strongly

incurved.

The protopod and the branchial epipod of the first maxilliped (PI. XV. fig. 3)

are nearly as in the last species, but the endopod and exopod are very different.

The proximal segment of the endopod does not reach the tip of the protopod,

though it is between three and four times as long as broad, the inner edge is

armed distally with three or four slender spines and the rest of the way with

long setae or hairs
;

the second segment is a little narrower than the first,

between a third and a half as long, about twice as long as broad, and margined
with hairs

;
the terminal segment is considerably wider than the second seg-

ment, and about once and a half as long, approximately elliptical, and margined
all round with long seta; or hairs. The exopod is a little longer than the endo-

pod, unsegmented, lamellar, very thin and of neaily uniform breadth through-

out, rounded at the tip, and with both edges setigerous, the sette upon the outer

edge being long and plumose.
The ischium of the second maxilliped (PI. XV. fig. 4) is very short

;
the

merus is considerably longer than the carpus and propodus combined, half as

broad as long, and projects distally in a thin and broadly rounded lobe beyond
the articulation of the carpus ;

the carpus is as long as the breadth of the

merus, less than half as broad as long, and somewhat narrowed proximally ;

the propodus is a little shorter than the carpus, but as broad, and is slightly

produced at the inner distal angle ;
the dactylus is about two thirds as long as

the propodus, nearly half as broad as long, obtusely pointed, and armed with a

strong curved spine at the tip. The exopod is slender, reaches about to the

extremity of the carpus, and is distinctly multiarticulate from near the base to

the tip. The epipod is small, ovate, and bears a relatively large dendro-

branchia.

The external maxiilipeds (PI. XV. fig. 5) reach nearly to the tips of the anten-

nal scales and are longer than either the first or second pair of legs : the ischium

is about a third of the entire length of the endopod, fully a third as broad as

long, and very slightly narrowed proximally ; the merus is as broad and about

two thirds as long as the ischium, and narrowed distally to the breadth of the
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carpns ; the carpus is slightly shorter than the merns, and only about a third

as wide
; the propodus is very nearly as long as the carpus, but a little nar-

rower; the dactylus itself is a little broader than the propodus, but less than

half as long, broadest at the middle and with the tip triangular and armed

with a slender spine not much shorter than the segment itself
; both edges

of the dactylus, the extremity and inner edge of the propodus, and the inner

edge of the carpus, are armed with exceedingly long and slender setiform

spines, and the inner sides of the proximal segments are, as usual, armed with

setse. The exopod is slender, reaches a little beyond the ischium, and is dis-

tinctly multiarticulate to near the base. The epipod is narrow, and not longer
than the breadth of the ischium.

The first and second pairs of legs (PI. XV. figs. 1, 2) are very nearly equal
in length, the first pair reaching about to the extremities of the peduncles of

the antennpe, and the second pair scarcely falling short of the same point. In

both pairs the corresponding segments are of very nearly equal lengths, except
the carpi which are a very little longer in the second pair, but the ischia, meri,

and carpi are narrower in the second than in the first : the ischium is about

two thirds as long as the merus, half as broad as long in the first pair, and

scarcely more than a third as broad as long in the second
;

the merus is nearly
a third of the entire length of the endopod, slightly narrowed distally, and in

the first pair more than a third as broad as long, but in the second pair scarcely

more than a fifth as broad as long ;
the carpus in the first pair is about two

thirds as long and half as wide as the merus, while in the second pair it is abso-

lutely a little narrower than in the first
;

the chelae are very nearly alike in

both pairs, about as long and broad as the carpus in the second pair, with the

fingers slender, curved at the tips, and scarcely more than two thirds as long
as the basal portion ; the edges of the chelae are furnished with fascicles of short

setae, the tips of the fingers densely clothed with much longer setae and hairs, the

inner edges of the other segments thickly clothed with plumose hairs and long

setae, and the outer edges sparsely clothed with short hairs, except on the carpus
in the second pair where the outer edge is thickly hairy. The legs of the third

pair are considerably longer and much more slender than those of the second,

beyond which they reach by the length of their chelfe ; the ischium is about as

long as. in the second pair, but narrower
;

the merus is twice as long as the

carpus, very slender, and of nearly equal diameter throughout ;
the carpus is a

little shorter and scarcely stouter than the merus, and very ^slightly thickened

distally ; the chela is very near the same size as in the first and second pairs,

but the fingers are apparently a little longer in proportion.

The third and fourth pairs of legs are nearly alike, a little longer than the

third pair and very slender, the fifth being a little more slender than the fourth,

and both sparsely armed with long setiform spines, except upon the dactyli,

which are nearly naked, long, very slightly curved, and -acute.

The abdomen to the tip of the telson is about twice as long as the carapax,

anteriorly about as broad as the carapax and with the dorsum broadly rounded,

but much compressed posteriorly, so that the sixth somite is twice as high aa



90 BULLETIN OF THE

broad. None of the anterior somites are dorsally carinated or toothed, hut the

sixth, which is nearly twice as long as the fifth and half as high as long, has

a thin dorsal carina nearly the whole length. The epimera of all somites are

rather small, and the posterior angle is more or less rounded in all.

The telson is about two thirds as long as the sixth somite, narrowly triangular,

thickened at base, with a longitudinal sulcus the whole length above and with

a shorter one either side neat the base, and with the tip truncated, narrow,

and armed with a spine either side and a series of long plumose hairs between.

The inner lamella of the uropod is a little longer thau the sixth somite,

lanceolate, and about six times as long as broad. The outer lamella is about

a fifth longer than the inner, scarcely wider proportionally, and with the ovate

tip prolonged far beyond the sharp spine in which the outer margin terminates.

In both sexes the protopods of the appendages of the first to the fifth somite

are stout and all nearly alike, the outer rami are all very long and slender, and

the inner rami of the four posterior pairs are shorter and more slender than the

outer. The peculiar sexual appendage of the first pair of appendages in the

male is carried as in the last species, and, as in that species, consists of a thin,

squarish plate (PI. XIV. figs. 13, 14) divided by imperfect articulations into

three parts and attached by a constricted base, below which there is a small,

broad, oval process (a) ; but the middle of the three parts is as large as the

two others combined, inferiorly projects beyond the other parts, and at either

side there is an obtuse tooth, above the outer of which there is an obtuse lobe

in the margin and then a deep and narrow notch separating the middle from

the inner or distal part, while above the notch on the anterior side there is an

oblong process (b) which may be turned either in over the distal part of the

plate or out over the middle part ; the distal part is thin, membranous, curls

easily over upon the middle part, and is armed along the free edge with minute

hooked spines as in the last species. There are two small, lamelliform plates

at the base of the inner ramus in the second pair of appendages of the male, as

in the last species.

All the specimens are more or less imperfect, and most of them in very bad

condition on account of the softness of the integument and the exceeding

fragility of the appendages, so that it is nearly impossible to present a general

figure of the whole animal or give accurate measurements. Three specimens,

however, give the following approximate measurements in millimeters :
—

Station 330 328 893

Sex

Length of carapax including rostrum
" antennal scale

Breadth of " "

Length of abdomen .......
" sixth somite of abdomen

Height of " u u ....
Length of telson

$
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tation.
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The eyes are large, reniforra, and black, as in the typical species of

Penctus.

The peduncle of the anteniiula is much longer than the rostrum ; the first

segment is more than half the entire length, excavated above for the reception
of the eye, but the lamelliforni appendage is small, narrow, and concealed

between the eyestalks ; the second segment is about half as long as the first,

and somewhat triquetral ;
the body of the ultimate segment is not quite half

as long as the second, but is prolonged in a narrow process beneath the bases

of the flagella ; the upper flagellnm is slender, cylindrical and longer than tlie

carapax and rostrum ; the proximal portion of the lower flagellum is slender

and cylindrical, like the upper, but the terminal portion is wanting in all the

specimens seen.

The antennal scale is about half as long as the carapax including the rostrum,

nearly four times as long as broad, and contracted distally to a rather narrow

but evenly rounded tip, which projects scarcely beyond the terminal spine of

the outer margin. The second segment of the peduncle of the antenna is armed
with a slender spine just outside the articulation of the scale, and the con-

solidated fourth and fifth segments reach nearly to the middle of the scale and
are subcylindrical. The flagellum is slender, cylindrical, and three or more
times as long as the rest of the animal.

The labrum, metastome, and crowns of the mandibles are nearly as itt

Penaeus. The mandibular palpi (PI. XVI. fig. 1) are very much as in the

Amalopenceus just described, and reach to about the middle of the antennal

scales: the proximal segment is about half as broad as long and once and two

thirds as long as the distal segment, which is three times as long as broad, and

ovate with the tip obtuse.

The proximal lobe of the first maxilla (PI. XVI. fig. 2) is large, broadly
rounded at the extremity, and armed with very long setiform spines and setse

;

the distal lobe is broad and truncated at the extremity, and armed with slender

spines and setse rather shorter than on the proximal lobe ; the endognath is

shorter than the distal lobe of the protognath, has a slight expansion margined
with hairs on the outer edge near the base, and tapers to an obtuse tip (Fig. 2")

armed on the inner edge v-'itb three very long and distally plumose setae, and

on the anterior surface with very delicate hairs.

The second maxilla (PI. XVI. fig. 3) is very much as in many species of

Pcnrcus. The three proximal lobes of the protognath are subeqnal and narrow,

and the distal lobe about twice as wide as they, but still rather narrow and ovate.

The endognath is much shorter than the distal lobe of the protognath, and termi-

nates in a narrow thickened fold (Fig. 3*) on the posterior side armed along either

e(lge and on the anterior side with a longitudinal series of slender spines or

spiniform setae, of which the distal one on the inner edge, the anterior series,

and the distal ones of the onter series are very long. The anterior lobe of the

scaphognath is long and very narrow, and projects considerably beyond the

protognath, while the posterior lob^e is large, broad, and curved strongly inward

and anteriorly as in the allied genera.
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The first maxillipeds (PI. XV. fig. 7) resemble those of the typical species of

Pcnaus. The distal lobe of the protopod is large, rounded in outline distally

and about two and a half times as long as broad. The endopod is compo.-td

of three segments : the proximal segment is a little more than half the whole

length, broad at base but narrow distally and with the inner margin abruptly

contracted near the middle, leaving an angular projection which is armed with

long seta;, while beyond this projection it is narrowed to near the extremity

and is regularly curved inward round, and extends considerably beyond, the

end of the protopod ;
the two distal segments are nearly straight, approximately

equal in length, very narrow, and with a regular series of slender plumose

setffi along either edge, those on the outer edge being much the larger. The

exopod reaches to about the base of the distal segment of the endopod, is nar-

row, twelve to fifteen times as long as broad, but lamellar, and edged with a

regular series of long plumose set*. The epipod is small, but with a distinct

anterior lobe, has a few hairs or setae along the edgei?, and is apparently not

branchial.

The endopod in the second maxilliped (PI. XV. fig. 8) is large and stout :

the ischium as usual is shorter than broad
;

the merus is as long as the entire

protognath of the first maxilliped, and about a fourth as broad as long ;
the three

distal segments are subequal in length and together about as long as the merus,

the propodus about as wide as the merus, but the carpus and dactylus a little

narrower
;

the dactylus is obtusely rounded and armed with a few strong

spines distally, and both margins of the three distal segments and tlie inner

margins of the proximal are clothed as usual with stout sets and hairs. The

exopod is very small, slender, nearly cylindrical, about as long as the merus,

and the distal half multiarticulate, flagelliform, and furnislied with small

plumose setaj. The lamellar epipod is narrow-ovate, not bilobed distally, and

bears a rather small dendrobranchia.

The external maxillipeds (PL XV. fig. 9) are very long and slender, though
as thick as any of the legs, longer than the carapax and rostrum, and reach

beyond the tips of the autennal scales fully the length of their dactyli: the

ischium, merus, and carpus are approximately equal in length and subequal in

diameter
;

the propodus and dactylus taper slightly and regularly ;
the pro-

podus is fully two thirds and the dact^'lus half as long as the carpus ; all the

segments are thickly armed along the inner side with fascicles of exceedingly

long and slender spines or stout seta?, and the three distal are similarly armed,

but with shorter spines and seta;, on the other sides. The exopod is rudi-

mentary and exceedingly minute, being very slender and much shorter than

the diameter of the merus. The epipod is well develoj^ed, lanceolate, and

undivided at the tip.

All the thoracic legs have very minute exopods, and all except the fifth pair

have narrow and undivided epipods like the external maxillipeds. The first

legs (PI. XV. fig. 10) are aljout as long as the carapax excluding the rostrum,

reach to the middle of the antennal scales, are slightly compressed, and stouter

than the succeeding pairs : the merus is about twice as long as the ischium and
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seven or eight times as long as broad
; the carpus is a third or fourth shorter

than the ischium, but as broad ; the chela is slightly stouter than the carpus
and only a little shorter, and has slightly curved digits about two thirds of the

whole length ; the lower edges of the ischium, merus, and carpus are armed
Avith fascicles of long spines and seta as in the external maxillipeds, the upper

edges of these segments and both edges of the chela are armed with much
smaller spines or setic, and in addition there is a small area densely covered

with very short seta; or hairs near thq distal end of the lower edge of the carpus,
and a similar area in a corresponding position at the proximal end of the chela.

The second legs are a half longer and much more slender than the first, nearly

cylindrical, reach to the tips of the antennal scales, and are almost entirely

naked. The third legs (PI. XV. fig. 11) are like the second, but longer,

reaching to the tips of the external maxillipeds. The chela; of the second

and third pairs are about as long as those of the first, but more slender, with

proportionally shorter, straight and weak digits, and naked except for a lew

very minute hairs near the tips of the digits.

The fourth and fifth j^airsof legs are exceedingly long and slender, and appar-

rently very nearly alike, but the distal segments are wanting in all the speci-

mens seen
; the nieri, however, reach to about the tips of the antennal scales

in both pairs, but in the fiftli pair a little farther than in the fourth
;

and the

parts which are preserved are almost entirely unarmed.

The branchiae appear to be less densely branched than in the typical species

of PcncF.us, and there are two arthrobranchia; at the base of the penultimate leg

each side instead of one, making nineteen branchiae on each side arranged as

indicated in the following table.

Somites.
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The inner lamella of the uropod is slightly longer than the sixth somite,

lanceolate, and about four times as long as broad. The outer lamella is just

about as long and wide as the antennal scale, but is broader at the tip.

There are only three specimens in the collection, all apparently females, and

all more or less imperfect. The largest specimen, from Station 323, gives the

following measurements, which, on account of the soft condition of the speci-

men, are more or less approximate.

Length from tip of rostrum to tip of telson
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SEKGESTID-aEJ.

Sergestes arcticus Kkuyer.

OveisigtVidensk. Sclsk. Forhandl. Kjiibt'iihaven, 1855, p. (G) ; Monograph. Sergostes,

Vidensk. Selsk. Skv., V., Naturvidensk. inathem. Afh., IV. pp. 210, 276,

PL IIL figs. 7a -7^, PL V. fig. 16, 1856.

Smith, Proc. National Mus., Wasliiiigton, III. p. 445, 18S1.

Plate XVI. Fig. 4.

Station.
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The structure of the hranchise themselves, in this and in the two following

species as well, is very different from that in Penceus, or any of the Penseidse

described in tliis paper. The branchise are pinnate in form, and each pinna is

a complete phyllobranchia ;
that is, they are compound phyllobranchia;, while

those of Penceus are compound trichobranchife. The structure is more like

that in Sicyonia (judging by Bate's description of the branchiae of that genus)

than that in Penceus.

The first pair of thoracic legs are subchelate, and the dactyli of the external

maxillipeds and the propodi of the first, second, and third pairs of legs are

multiarticulate, as in the next species, the articulations being more conspicuous

than in that species. These structural characters of the thoracic legs are, how-

ever, undoubtedly characteristic of all the species of the genus.

( Sergestes robustus, sp. nov.

Plate XVI. Figs. 5-8".

Male. —The carapax is strongly compressed, the breadth being considerably

more than the height at the base of the antennae, but much less than the greatest

height posteriorly, which is rather more than twice that at the base of the an-

tennce. The dorsum is broadly rounded to the base of the rostrum, which rises

rather abruptly from the dorsum, is very thin, acutely triangular, and extends

a little forward of the tnmcated middle lobe of the ophthalmic somite.

The eyestalks to the tips of the eyes are about two fifths as long as the

antennal scales, and the diameter of the eye itself- about half the length. The

peduncle of the antennula is about a fifth longer than the antennal scale, the first

segment scarcely half as long as the antennal scale, and the second and third

successively a little shorter ;
all the segments are very stout, the diameter in the

second and third being equal to more than half the length. The proximal seg-

ment of the upper or major flagellum is scarcely more than a fourth as long as

the distal segment of the peduncle, and scarcely longer than the proximal seg-

ment of the lower flagellum, which is modified as in the allied species. The

antennal scale (Fig. 7) is about half as long as the carapax along thfr dorsal

line, about a third as broad as long, and much broader at the tip than in the

allied species.

The oral appendages do not difi'er essentially from the oral appendages of

P. Frisii and ardicus as figured by Kroyer.

The external maxillipeds reach by the tips of the antennal scales fully the

length of their dactyli, and are about as stout as the third pair of legs : all five

segments of the endopod are approximately equal in length though the dactylus

is slightly shorter than the others, and all are armed with very slender spines ;

the dactylus is slender and multiarticulate, being composed of about five

segments, and tipped with two or three spines. The legs of the first pair fall a

little short of the tips of the antennal scales : the merus is about twice as long

as the carpus and about as long as the propodus, whicli is very slender, com-

VOL. X. —NO. 1. 7



98 BULLETIN OF THE

posed of about ten segments, and armed, like the ischium, merus, and carpus,

with exceedingly long, and for the most part siuijJe, setil'orm spines, and at the

proximal extremity with a tuft of serrate setse corresponding to a similar tuft on

the distal extremity of the propodus ; the dactylus is very minute, but perfectly

distinct, and armed with an exceedingly long and slender spiniform seta, while

the tip of the propodus is armed with a very much shorter spine. The legs of

the second pair reach to about the tips of the external maxillipeds : the merus

is a little longer than in the first pair ;
the carpus twice as long as in the first

pair and only a little shorter than the moras; the propodus is longer than the

merus, composed of about twelve segments, and armed very nearly as in the

first pail', except that the tuft of sette at the proximal extremity, with the cor-

responding one on the carpus, is wholly wanting, while the digits of the well-

developed chela (Fig. 6) are considerably longer than the diameter of the pro-

podus at their base, slender, nearly straight, and armed at the tips with a dense

Li'ush of seta;, most of which are serrate. The legs of the third pair are almost

exactly like those of the second, except that they are considerably longer, reach-

ing by the second pair by about half the length of their dactyli. The legs of

the fourth pair reach nearly to the tips of the carpi of the third pair and are

very much stouter, and the endopods are composed of oidy four segments each,

the dactylus, apparently, being wanting : the ischium, carpus, and propodus (or

the proximal and the two distal segments) are subequal in length, while the

merus (or antepenultimate segment) is about once and a half as long as each of

the others : the merus is about six times as long as broad, and, like the ischium,

densely ciliated along both edges, but the cilia on the lower edge are several

times longer than those upon the upper, which are not as long as the breadth

of the segment ;
the carpus is slightly broader than the merus, being more than

a fourth as broad as long, ciliated like the merus along the lower edge, but the

upper edge naked
;

the propodus (or ultimate segment) is a little less than a

fifth as broad as long, ovate at the tip, and has the lower edge ciliated and the

upper naked like the carpus. The legs of the fifth pair are a little more than

half as long as those of the fourth, and their endopods are composed of the

same number of segments : the ischium ami carpus are subecj^ual in length, the

merus a little longer, and propodus a little shorter, and all the segments are

ciliated along both edges, though the cilia upon the lower edge are much longer

than those upon the upper ; the merus is about a fourth as broad as long, and

considerably broader than the ischium or carpus ;
the carpus is less than a

fourth as broad as long, and slightly tapered distally ;
the propodus is a little

less than a fifth as broad as long, and regularly tapered from near the base to

the acute tip.

The abdomen, excluding the telson, is nearly twice as long as the carapax

along the dorsal line, is considerably compressed, though anteriorly about as

broad as the carapax, and, like the carapax, rounded above, Imt with a shallow

median sulcus on each of the fir.st four somites, niconspicuous on the first and

second, but di.-^tinct on the third and fourth. [There are similar sulci on the

abdomen of S. ardicxis, and they are possibly, though apparently not, due to
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contraction from preservation in strong alcohol.] The epiniera of the first three

somites are large and project backwartl in an angle, while the epiniera of the

fourth and fifth somites project backward quite as far, but have the outline more

rounded. The sixth somite is about as long as the antennal scale, considerably

more than half as high as long, and strongly compressed.

The telrion is considerably shorter than the si.xth somite, flattened and

slightly sulcated above, with a deep lateral groove each side, acutely angular at

the tip, and ciliated along the edges. The inner lamella of the urojiod is a little

longer than the telson, about three and a htdf times ;us long as broad, and lance-

olate at the tip. The outer lamella is between a third and a fourth longer than

the inner, less than a fourth as broad as long, the outer margin terminating in

a strong tooth about two thirds of the way from the base to the tip, and the

tip narrow, but rounded.

The peculiar sexual appendages (petasma. Fig. 8) of the first somite of the

abdomen have essentially the same structure as in S. ardicus, but aie much

more complicated than would lie inferred from the figures for that species given

by Kroyer. The appendages of the two sides are usually hooked t' igethei- along

the middle line (A), but are really entirely distinct. Each is attached l)y a

narrow process (a) to the protopod of the abdominal appendage, and is divided

by more or less distinct sutures into three portions. The outer portion, that

next the protopod, projects above the point of attachment in a nari'ow process,

and below the point of attachment in a broad lamellar lateral exjiansiou, and

below this in a long, flat, chitinous stylet (h) terminating in a sharp injok below

a rounded sinus in the extremity. The middle portion projects below and

alongside of, but far beyond, the hooked stylet (b), in a complicated appendage
divided distally into three membranaceous and hook-bearing processes {e,f, ij)

and hearing two slender and unarmed stylets (c, d) ;
and each of the membra-

naceous processes is armed along one edge with a series of peculiar chitinous

hooks retracted within invaginated papilhc (Fig. S*"), and at the tip with a

larger and somewhat dift'erently shaped but sindlarly retracted hook (Fig. S'').

The lateral hooks themselves are semi-mushrdom-shaped, like those which serve

to hook together the inner rami of the abdominal appendages in many crus-

taceans, and very much like those along the mesial edge {li) of this same

appendage, but larger. The terminal hooks are more properly hook-shaped, as

shown in the figure, but are broa<l at the tips. The invagination of the mem-
brane around the hooks is possibly due to contraction in the alcoholic .speci-

mens, hut the hooks are sindlarly retracted in all the specimens of .S'. ardicus

which I have examined, their bases appear to be connected with strong mus-

cular fibres, and I think there is little doubt that the hooks are ca]iable of

being retracted in life. The mesial portion of appendages is thin, lamellar,

longitudinally folded, and armed along the mesial edge with great numbers of

senu-mushroom-shaped hooks which serve to attach together the appendages of

the two sides.

The branchiae are the same in numljer and have the same arrangement as in

S. ardicus, but the posterior brauchia on the twelfth (antepenultimate) somite



100 BULLETIN OF THE

h nearly as large as the anterior, which is the largest of the series, and the

branchiai of the penultimate segment are very nearly alike, and not very much

smaller than the pair next in front of them.

I have seen only four specimens, all males, and but one of these is in the
" Blake

"
collection

;
this one from Station 328, N. Lat. 34° 28' 25", W. Long.

75° 22' 50", 1632 fathoms. The other specimens are from the collections

made by the U. S. Fish Commission off Martha's Vineyard : Stations 893 and

952, 372 and 388 fathoms.

Two specimens give the following measurements :
—

Station .........
Length from tip of rostrum to tip of telson

" of carapax along dorsal line ....
" of rostrum

Height of carapax anteriorly .....
" "

posteriorly .....
Breadth of carapax .......
Length of eyestalk and eye

Diameter of eye

Length of antennal scale

Breadth of antennal scale ......
Length of sixth somite of abdomen ....

" telson . .......
*' inner lamella of uropod ....
" outer " " ....

This is the species which I have referred to as
"

Sergestes sp." in Proc.

National Mus., Washington, IIL p. 445, 1881.

Sergestes, sp. indet.

There are specimens of a third species of Sergestes from Station 328, N. Lat.

34° 28' 25", W. Long. 75° 22' 55", 1632 fathoms, and fragments of apparently

the same species from Station 325, N. Lat. 33° 35' 20", W. Long. 76°, 647

fathoms. These specimens are all in bad condition and want a large part of

the appendages, but they are interesting on account of the modification of the

branchial formula. The branchiaj are all much smaller than in S. robushis,

the posterior pleurobranchia of the twelfth (antepenultimate) somite is replaced

l)y a sin)ple lamella like that upon the somite next in front, and the two

branchiffi c)f the penultimate somite are very small, as in 5. arcticus. The

species is apparently even larger than S. robusfus, and much like it in general

a])pearance, but the rostrum is much smaller and apparently obtuse, and the

eyes are very small, scarcely larger than eyestalks. The specimens are all

females.

893
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EXPLANATION OF THE PLATES.

All the figures on Plates I., III., and V.
; Figs. 1 to 4*, 5, Plate II.

; Fig. 1, Plate

IV.
; Figs. 1, 2, 3, Plate VI.

; Figs. 1, 1% 1\ 2, 2% 4, i\ 5, 5% Plate VII.
;

Figs. 1, 1', P, 2, Plate VIII. ; Figs. 1, 2, 2% Plate IX. ; Figs. 1, 2, Plate X.
;

Figs. 4, 5, 8, Plate XI.
; Fig. 1, Plate XIII.

;
and Fig. 5, Plate XVI., were drawn

by J. H. Emerton. All the other tigui-es were drawn by the author.

PLATE I.

Fig. 1. Lithodcs Agassizii. Dorsal view of female from Station 329, half natural

size.

"
2. Dorsal view of a young specimen taken off Martha's Vineyard by the U. S.

Fish Commission, Station 1029, enlarged two diameters.

"
2*. Lateral view of the cara^Kix of the same specimen, enlarged two diameters.

PLATE 11.

Fig. 1. Cydodorippe nitida A. Milne-Edwards. Dorsal view of female, enlarged two

diameters.
"

1". Front view of same specimen, enlarged four diameters.
" P. Ventral view of same specimen, the distal portions of the legs omitted, en-

larged four diameters.
"

2. Amathia Agassizii. Dorsal view of the carapax of the male from Station

319, natural size.

"
3. Dorsal view of a young specimen from Station 317, enlarged two diameters.

"
4. ParaiMgurus pilosimanus Smith. Lateral view of the left side of the origi-

nally described male specimen, taken on a trawl line, off Nova Scotia,

half natural size.

"
4*. Dorsal view of the chelipeds of the same specimen, half natural size.

•'
4''. Dorsal view of the carapax and anteuior appendages of the same specimen,

natural size.

*'
4". Appendage of the right side of the first somite of the abdomen of the same

specimen, seen fix)m behind, enlarged four diameters.

"
4*. Appendage of the right side of the second somite of the abdomen of the same

specimen, seen from behind, enlarged four diameters.

"
5. Eupagurus politus. Lateral view of left side of male, dredged by the L^. S.

Fish Commission off Martha's A'ineyard, Station 922, natural size.
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PLATE in.

Fig. L Pcntachclcs sculptus Smith. Dorsal view of female, from Station 326,

natural size.

PLATE IV.

Fig. 1. Fentachclcs sailpfns Smith. Ventral view of the cephalo-thorax of the

sj)ecimen iigurud on the last jilate, the distal portions of the appendages

omitted, natural size ; a, tubular process containing the canal of the green

gland ; h, process of the ophthahnii; lobe.

"
2. Mandible and l<:)be of metastome of the riglit side, as seen in place from

below, from the male from Station 326, enlarged about two diameters.

"
2^. Palpus nf the same mandible, seen from below, enlarged about two diameters.

"
3. First maxilla of the right side of the same specimen, seen from below, en-

larged about two diameters.

"
4. Second n)axilla of the right side of the same specimen, seen from beloAV,

enlarged about two diameters.

"
5. Diagrannnatic outline of the anterior portion of the first maxilliped of the

right side of the same specimen, as seen in place from below, enlarged

about two diameters
; a, jiroximal, and a', distal lobe of the protopod ;

b, base of endopod, the terminal portion being entirely hidden by the ex-

oi)od ; c, basal portion of the exopod ; d, e, terminal lobes of the exopod.

5*. The same maxilliped removed from the animal, slightly compressed and seen

from a little one side and below, enlarged about two diameters
; a, a', b,

c, d, same as in last figure ; /, ;/, ejiipodal lamella.

5*". Terminal portion of the same maxilliped, seen from above under slight

pressure, enlarged about two diameters
; lettering the same as in figures

5, 5».

6. Second maxilliijed of the riglit side of the same specimen, enlarged about

two diameters.

7. External maxilliped of the right side of the same specimen, enlarged two

diameters
; a, rudimentary epipod.

8. Chela of the right great cheliped of the female figured on Plate III.,

natural size.

9. Chela of the right leg of the second pair of the male from Station 326, en-

larged al)out two diameters.

10. Paidinientary chela of tlie right leg of the third pair of the same specimen,

enlarged about two diameters.

11. Rudimentary chela of the right leg of the fifth 2)air of the same specimen,

eidarged about two diameters.

12. Ptudinicntary chela of the right leg of the fifth pair of the female from

Station 898, U. S. Fish Commission, enlarged about two diameters.

13. Appendage of the left side of the first somite of the abdomen of the female

figured on Plate III., enlarged about two diameters.

14. Appendage of the left .side of the first somite of the male from Station 326,

enlar^d about two diameters.
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PLATE V.

Fig. 1. Ehachocaris longirostra. Lateral view of female from Station 330, enlarged

two diameters.
"

2. Ehachocaris Aijassizii. Lateral view of female from Station 326, natural

size.

"
3. Ehachocaris sculpta. Lateral view of female from Station 339, natural size.

PLATE VI.

Fig. 1. Ehachocaris longirostra. Dorsal view of carapax and anterior appendages
of the specimen figured on Plate V., enlarged two diameters.

"
2. Eluichocaris Agassi~ii. Dorsal view of the specimen figured on Plate V.,

natural size.

"
3. Ehachocaris sculpta. Dorsal view of the specimen figured on Plate V.,

natural size.

"
3*. First maxilla of the right side of the same specimen enlarged six diameters.

"
2)^. Second maxilla of the right side of the same specimen, enlarged four

diameters.
"

3°. First maxilliiied of the right side of the same specimen, enlarged six

diameters.
'

3*. Second maxilliped of the right side of the same specimen, enlarged four

diameters.

PLATE VII.

Pontophilus brevirostris Smith. Dorsal view of adult female, enlarged two

diameters.

Lateral view of the carapax of the same specimen, enlarged two diameters.

Dorsal view of rostrum of the same specimen, enlarged eight diameters.

Pontophilus gracilis. Dorsal view of female, enlarged two diameters.

Lateral view of the carapax of the same specimen, enlarged two diameters.

Appendage of the left side of the first somite of the abdomen of the same

specimen, enlarged eight diameters.

2". Appendage of the left side of the second somite of the abdomen of the same

specimen, enlarged eight diameters.

3. Appendage of the left side of the first somite of the abdomen of a male taken

off Martha's Vineyard by the U. S. Fish Commission, Station 1029, en-

larged eight diameters.

3*. Appendage of the left side of the second somite of the abdomen of the same

specimen, enlarged eight diameters.

4. Ceraphilus Agassizii. Dorsal view of female from Station 326, natural size.

4*. Lateral view of the carapax of the same specimen, natural size
; a, anterior

gastric spine ; h, rostrum
; c, orbital spine ; d, antero-lateral angle.

5. Lateral view of carapax and abdomen of a male from Station 317, enlarged

two diameters
; a, b, c, d, the same as in fig. 4*.

5*. Dorsal view of carapax of the same specimen, enlarged two diameters ;

a, c, d, the same as in fig. 4%

Fig.
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PLATE Vin.

Fig. 1. Sabinea princtps. Lateral view of female, natural size.

1'. Dorsal view of carapax aud anterior appendages of the same specimen, natu-

ral size.

1*. Dorsal view of the terminal portion of the abdomen of the same specimen,

natural size.

2. Munidopsis curvirostra Whiteaves. Dorsal view of male from Station 325,

enlarged four diameters.

3. Appendage of tlie right side of the first somite of the abdomen of a male,

from 220 fathoms, Gulf of St. Lawrence, enlarged eight diameters.

3*. Appendage of the right side of the second somite of the same specimen,

enlarged eight diameters.D

PLATE IX.

Fig. 1. Anchistia tenclla. Lateral view of female, enlarged four diameters.
"

1*. Dorsal outline view of right eye and peduncle of antennula of the same

specimen, enlarged eight diameters.
*'

l*". Outline of left antennal scale of the same specimen, enlarged eight diameters.
"

2. Galacantha rostrata A. Milne-Edwards. Dorsal view of male from Sta-

tion 341, natural size.

' '

2*. Lateral view of carapax of the same specimen, natural size.

PLATE X.

Fig. 1. Munida sp. indet. Dorsal view of a large male, taken by the U. S. Fish

Commission off Martha's Vineyard, Station 877, natural size.

"
2. Pandalus carinatus. Lateral view of female, enlarged two diameters.

" 2^ First maxilliped of the right side of the same specimen, seen from beneath,

enlarged twelve diameters.
"

2*. Second maxilliped of the right side of the same specimen, enlarged twelve

diameters.
"

2°. Distal portion of right chelate leg of the same specimen, enlarged twelve

diameters.
" 2^ Lamellffi of the appendage of the left side of the first somite of the abdomen

of the same specimen, seen from behind, enlarged twelve diameters
;

the

marginal setaj and the distal portion of the outer lamella omitted.

"
2«. Outline of tip of outer lamella of right uropod of the same specimen, enlarged

four diameters.
"

2'. Tip of telson of same specimen, seen from above, enlarged twenty-four

diameters.

PLATE XI.

Fig. 1. Pandalus carinatus. Right mandible of the specimen figured on Plate X.,

seen from in front, enlarged twelve diameters.

"
2. Eight first maxilla of the same specimen, seen from beneath, enlarged twelve

diameters.
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Fig. 3. Eight second maxilla of the same specimen, seen from beneath, enlarged
twelve diameters.

"
4. Miersia gracilis. Lateral view of young male, enlarged two diameters.

"
4*. Distal extremity of the posterior leg of the left side of the same specimen,

enlarged eiglit diameters.
"

4*'. Eami of the appendage of the right side of the first somite of the abdomen

of the same specimen, seen from beliind, enlarged eight diameters
; the

marginal setae of the outer ramus omitted.
"

4°. Portion of the base of the inner lamella of the appendage of the right side

of the second somite of the abdomen of the same specimen, seen from

behind and showing the small secondary stylet characteristic of the male,

enlarged twenty-four diameters.
"

4'*. Distal part of the second maxilliped of the right side of the same specimen,
seen from below, enlarged eight diameters.

"
5. Miersia Ayassizii. Lateral view of male from Station 330, natural size.

"
5*. Second maxilliped of the left side of the same specimen, seen from below,

enlarged eight diameters.
"

6. Distal extremity of the posterior leg of the right side of a male from Station

305, enlarged twelve diameters.
"

7. Inner lamella of the appendage of the left side of the same specimen, seen

from in front, enlarged eight diameters.
"

8. Meningodora mollis. Lateral view of female, natural size. The lateral

carince of the carapax are indicated by simple lines.

"
8°. Outline of the right eye of the same specimen, seen from above, enlarged

two diameters.
"

9. Second maxilliped of the right side of the same specimen, seen from below,

enlarged eight diameters.

PLATE Xn.

Fig. 1. Miersia Agassizii. Distal portion of the left mandible of the specimen

figured on Plate XI. fig. 5, seen from beneath.
"

1*. The same mandible seen from above.
"

2. First maxilla of the left side of the same specimen, seen from beneath.
"

3. Second maxilla of the left side of the same specimen, seen from beneath.
"

4. First maxilliped of the left sjde of the same specimen, seen from beneath.
"

5. Meningodora mollis. Distal portion of the right mandible of the specimen

figured on Plate XI. fig. 8, seen from beneath.
"

5*. The same mandible seen from above.

6. First maxilla of the right side of the same specimen, seen from beneath.
"

7. Second maxilla of the right side of the same specimen, seen from beneath.
"

8. First maxilliped of the right side of the same specimen, seen from beneath.
"

9. Distal extremity of posterior leg of the same specimen, enlarged twenty-four
diameters.

"
10. Miersia gracilis. Endopod and exopod of the second maxilliped of the

right side of the specimen figured on Plate XI. fig. 4.

All the figures, except Fig. 9, are enlarged eight diameters.
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PLATE XIII.

Fig. 1. EidnicrsHi ^nsifcra. Lateral view of female from Station 340, natural size.

"
2. Mandible of the lel't side of anotlier female of abont tlie same size and from

the same station, seen from beneath, enlaiged four diameters.

"
2*. The same mandible seen from behind, enlarged four diameters.

"
3. First maxilla of the left side of the same specimen, seen from beneath,

enhugi'd four iliameters.

'*
4. Second maxilla of the left side of the same specimen, seen from beneath,

enlarged four diameters.

"
5. First niaxilliped of the left side of the same specimen, seen from beneath,

enlarged four diameters.

"
6. Second maxilliped of the left side of the same specimen, seen from beneath,

enlai'g<'(l four diameters.

"
7. Distal extremity of right chelate leg of the first pair of a male ii mm.

long from Station 330, enlarged about eight diameters.

"
8. Distal extremity of riglit chelate leg of the second pair of the same speci-

men, enlarged eight diameters.

"
9. Distal extremity of left leg of the fifth (') pair of a female 108 mm. long

from Station 308, enlaiged four diameters.

"
10. Paadiilus acanthonutas. Carapax and anterior appendages of the female

from Station 321, enlarged four diameters.

"
11. Propodus and dactylus of the second maxilliped of the right side of the

same s[ieeimen, seen from beneath, enlarged twelve diameters

"
12. Pandalus tciudprs Smith. Same part of second maxillijied of a specimen

from 115 fathoms, olf Martha's Vineyard (U. S. Fisli Commission, Sta-

tion 871), enlarged twelve diameters.

PLATE XIV.

Fig. 1. Benthrsiri/mus Bartlcttii. Diagrammatic sketch of the left side of the male,

with most of the appendages omitted, natural size.

"
1*. Similar dorsal view of the anterior part of the carapax and the anterior

appendages of the same specimen, natural size.

*'
2. Distal part of the mandible of the left side of the same specimen, seen from

beneath, enlarged six diameters.

'*
3. First maxilla of the left side of the same specimen, seen from beneath,

enlarged six diameters.
"

4. Second maxilla of the left side of the same specimen, seen from beneath,

enlarged six diameters.
'*

5. First maxilliped of the left side of the same specimen, seen from beneath,

enlarged four diameters.
"

6. Second maxilliped of the left side of the same specimen, seen from beneath,

enlarged four diameters.
"

7. Appenihige (petasma) of the protopod of the appendage of the left side of

the first somite of the abdomen, seen from in front, enlarged twelve

diameters
; a, process standing out, in its natural position, at nearly
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right angles to tlie rest of the plate, but here represented as compressed

nearly to the plane of the plate.

Fig. 8. Amalopcnceiis clcfjcms. Diagrammatic .sketch of the left side of the carapax

and anterior appendages of a female from Station 328, enlarged about

two diameters.
"

9. Mandibular palpus of the left side of the same specimen, seen from beneath,

enlarged eight diameters.
"

10. Endognath of the first maxilla of the left side of the same specimen, seen

from beneath, enlarged eight diameters.

"
11. Second maxilla of the left side of the same specimen, seen from beneath,

enlarged eight diameters.
"

12. Outline of the auteiinal .scale of the left side of the same specimen, seen

from above, enlarged nearly four diameters.
"

13. Appendage (petasma) of the piotopod of the appendage of the left side of

the first somite of a male from Station 324, seen from in front, enlarged

twelve diameters
; o, process below the base ; h, process between the

middle and inner or distal parts of the plate, and which turns readily

either in or out.

"
14. Same appendage from a specimen from Statioii 330, seen in the same

position, enlarged twelve diameters
; a, h, as in Fig. 13.

PLATE XV.

Fig. 1. AmalojKnccus elcgans. First chelate leg of the right side of the female

figured on Plate XIV. fig. 8, enlarged about eic;ht diameters.

2. Second chelate leg of the left side of the same specimen, enlarged about

eight diameters.

3. First maxilliped of the left side of the same specimen, seen from beneath,

enlartred eight diameters.

4. Second maxilliped of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

5. External maxilliped of the left side of the same .specimen, eidargcd four

diameters.

5". Distul extremity of tlie same maxilliped, enlarged twenty-four diameters.

6. 11 ijmcnopcnccus dcbilis. Diagrammatic sketch of the left side of the cara-

pax and anterior appendages of a female from Station 323, enlarged

about two diameters.

7. First ma\illi}ii'd of the left side of a female from Station 326, seen from

beneath, enlariied ei^dit dianu'ters.

S. Second maxilliped of the left side of the same sjiccimen, seen from beneath,

enlarged eigiit diameters.

9. External maxilliped of the left side of the same specimen, enlarged four

diameters.

10. First chelate leg of the right side of the same specimen, enlarged four

diameters.

11. Distal part of the third chelate leg of the right side of the same specimen,

enlarged four diameters.



" 2

108 BULLETIN OF THE MUSEUMOF COMPARATIVEZOOLOGY.

PLATE XVI.

Fig. 1. Hymenopcnceus dchilis. Mandibular palpus of the left side of the female

from Station 326, seen froTU beneath, enlarged eight diameters.

First maxilla of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

Tip of endopod of the same maxilla, enlarged twenty-four diameters.

Second maxilla of the left side of the same specimen, seen from beneath,

enlarged eight diameters.

Tip of the endopod of the same maxilla, enlarged seventy-two diameters.

Scrgcstcs ardicus Krijyer. Antennal scale of the right side of a male from

off Martha's Vineyard, U. S. Fish Commission, Station 1030, enlarged

four diameters.

Scrgcstcs rohustus. Lateral view of male from off Martha's Vineyard, U. S.

Fish Commission, Station 893, enlarged two diameters.

Distal extremity of chela of the second leg of the left side of another male

from the same station, enlarged twenty-four diameters.

Antennal scale of the right side of the same specimen, enlarged four

diameters.

Appendage (petasma) of the protopod of the appendage of the right side of

the first somite of the same specimen, seen from in front, enlarged eight

diameters
; a, point of attachment to the protopod ; 6, hooked stylet ;

c, d, unarmed stylets ; c, f, g, terminal processes armed with invaginated

hooks
; h, mesial line where the appendages of the two sides are hooked

together.

Invaginated hook at the tip of process/, enlarged one hundred diameters.

S*". Invaginated hook from the side of the same process, enlarged one hundred

diameters.

tt


