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rows. 
cells 

cells is equivalent 
rapidly in the 

of cells on 
buds, which 

last seven .. "TU·""" 

The meISO(il2irm 
resulting 

the median line 
the segments 

abdominal 
and the telson, the sixth abdominal segment in the adult being fused 
with the telson in all Isopods. 

The limb mesoderm and the mesoderm of the lateral masses, which 
lies on either side of the limb mesoderm, become converted into muscle 
and a certain amount of connective tissue. 

The liver eventually 
deal stomach, and 

The stoltno{1ea l. 

between the antennules 
invagination into the yolk, posterior extremity enlarges 
to form the stomach, the posterior extremity of the Rtomach uniting 
with the liver lobes. The proctodeal invagination occurs later than 
the stomodeal invagination. It appears first as a patch of cells lying 
behind the teloblasts. 

The vitellophags take part in the formation of connective tissue, 
muscle blood corpuscles, and even the heart. The 
vitellophags therefore mesoderm 

The the anhmnary 
ganglia fuse to form 

The the brood pouch 
. veloped. Isopoda there meutnlOrphosis, the young 
being similar to the adult. A transformation occurs in the family 
Gnathiidre; the young when they leave the incubatory pouch are 
very unlike the adult males, but bear some resemblance to the female, 
though more slender. Larval forms exist also in some of the parasitic 
lsopods. The Cymothoidre have several different larval stages; the 
body of more symmetrical that of the adult, 
animal losing its symmetry a parasitic 
of life. 

The early and larval 
sitic tribe, most earnestly by Giard and 
nier. These authors write that the mode of segmentation in the forms 
they have studied belonging to this tribe is holoblastic, the segmenta
tion of the egg being complete and unequal, and resulting in the for
mation of an epibolic gastrula. a The first free larva, which they call 

a Prof. 
celliv, but 
Although 
in which 
been Borne 

makes this statement egg of Asellus 
,,"unIT"",' has pointed out observations are erroneous. 

Bonnier have figured of the egg of Portunion, 
segmentliltion appears to be unequal, there may 

observation, and until more O"U"U"'"'U work is done on this 
results so far are so very different 

be true of the other Isopods. 
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of the head is a single small 8pine; on the post-lateral portion are 
two groups of small spines, having two or three spines in each group. 
The basal joints of the first pair of antennre bear each a single long 
spine; the ftagellum extends a short distance beyond the middle of 
the third joint of the peduncle of the second pair of antennre. The 
second joint of the peduncle of the second pair of antennae bears three 
long spines; the third joint bears four long spines in a longitudinal 

row about the middle of the segment, 
and a long spine at the distal ex
tremity; the fourth joint bears a long 
spine at the distal extremity; the fifth 
joint is unarmed; the ftagellum con
tains fifteen join~. The joints of the 
antennre are thickly fringed with long 
hairs . 
. The first segment of the thorax has 

on the anterior portion two long 
spines on either side of the median 
line; on the posterior portion are 
three long spines on either side of 
the median line and one small median 
spine; four small spines are present 
on the lateral margin on either side. 
The second thoracic segment bears 
eight large spines and two small ones 
on either side of the median line; on 
the posterior portion isasmall median 
spine; the epimeron of this segment 
is beset with four small spines. The 
third segment bears seven long spines 
and three small ones on either side of 
the median line, and one long spine 
on the posterior portion in the median 
line; the epimeron is beset with four 
small spines. The fourth segment 

FIG. 16.-ARCTURU8 HIRSUTt:8. NEW 8PECl:ES. bears eight long spines and two small 
x 2. ones on either side of the median line, 

and on the posterior portion in the median line two small spines close 
together; the epimeron is beset with two spines. The fifth and sixth 
segments bear each five long spines on either side of the median line; 
the epimeron of each segment is beset with three spines. The seventh 
segment bears three spines on either side of the median line; the 
epimeron is beset with three spines. 

The first and second abdominal segments have each four spine~ on 
either side of the median line. The third segment has three spines on 
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EPICARIDEA or BOPYROIDEA. 

Family BOPYRID.lE. 

DIPLOPHRYXUS, neW" genus. 

B9dy of female very asymmetrical, one side being much more swollen 
than the other side. All seven legs present on the smaller side. The 

first leg. only, present on the. 
swollen side. Segments of 
thorax defined only on smaller 
side. 

Abdomen composed of only 
five segments, the first four 
carrying each two pairs of 
double-branched appendages, a 
pair on either side. The incu
batory lamellre consist of four 
pairs of plates, those of the 
smaller side being greatly re

FIG. 26.-FEMALE OF DIPLOPHRYXU8 JORDANI, NEW duced and crowded together, 
SPECIES. a, DORSAL VIEW; b, VENTRAL VIEW. X 8. 

the lameIlre of the swollen side 
sufficing to cover the marsupial pouch and extending as large plates 
over the whole ventral area. . 

This genus differs chiefly from Phryxus Rathke, in having the two 
pairs of pleopoda, one pair on either side of the body for each seg
ment, double-branched instead of single-branched. 

DIPLOPHRYXUS JORDANI, new species. 

Body of female very asymmetrical, one side being very much more 
swollen than the other. Outline very irregular. 

Hcad deeply sunk in thorax, and surrounded by first U 
segment of the thorax; frontal margin covered bJT the 
projecting lohe of the first lamella of the incubatory 
pouch which folds over on the dorsal side. Antennro 
small. Oral area wholly concealed on the ventral side. 

Segments of thorax defined on one side only, the FIG. 27.-HEAD AND 
FIRST PAIR OF 

smaller side. The first five are small and closely ANTENNJE OF JjIP-

crowded together, the sixth somewhat longer, the LOPHRYXUS JOR' 

h h I Al I 'lANI. X 14. 
sevent t e ongest. I seven egs are present on 
the smaller side, all, except the first one, being small and feeble. Only 
one leg is present on the other, the swollen side, this one belonging to 
the first thoracic segment. . 

Abdomen narrow, elongate, and composed of five well-defined seg-
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Immature specimens were found off Seal Islands, Alaska, on .LVecto-
("·rf"IJU,/on ala.~cen8is; off Rootook Alaska, on 

Bird Islandl:l, Alaska; Gulf of 
on Orang()n Coal Harbor, 

!V/?,'!tll,(!l'(l(1lIl'{m, dentata; Unalaska, 
Sanborn Harbor, Shumagins on lar; 

Mazan Bay, Atka, on Nectocrangon crassa; southwest of Hagemeister 
Island, Alaska, on Nectocrangon alascensis; northwest and northeast 
of Unimak Island, Alaska, on lVectocrangon alascerl.'Ji8; Bering Sea, 
between Pribilof Islands and Cape Newenham, on Nectocrangon tar,' 
Kouloulak Bay, Alaska, on Nectocrangon lar; between Bristol Bay 

Islands, Alaska; Nectocrangon lar; 
Iv,?,{!tOI?1"{('1U,/1l11, lar; Popoff Nectocrangon 

Nagai Islands, on alascensis. 
Crangonidre on pugettensis is 

.Ne,clO/:rmrIOOil ovijer Rathbun. 
Nectocrangon lar (Owen). 
Nectocrangon alascel'lRi8 Kingsley. 
NectocrangQn cr(l88a Rathbun. 
Nectocrangon denlala Rathbun. 
Crangon nigromaculata Lockington. 
Crangon franciscorum angustimana Rath-

daUi Rathbun . 
Crangon communis Rathbun. 
Grangon propinqua Stimpson. 
Crangon nigricauda Stimpson. 
Grangon alascensis Lockington. 
Crangon alascensis elongala Rathbun. 
Crangon alba Holmes. 
Crangon munita Dana. 

in the first V','OI~-lI:1;l 
sometimes 

present; all the 
other four inner and 

the uropoda are not developed at 
this stage. Marsupial plates are 
small and just developing. Male 
is similar to male found on adult 
female. 

Immature female 
advanced stage has 
esses well 
perhaps not quite 
the preceding stage. ple-

x 10. opoda and uropoda small, but all 
developed. The first two inner pleopoda are present; the other three 
mayor may not be present. 'When present they are usually smaller 
than the first two, decreasing in size to the fifth pair, and sometimes 
difficult to discern. The marsupial plates are larger than in the pre-

but not fully The incubatory never 
The male is similar male 

were found on 
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long. 67° 39' 10" W., on L. en8iferus,. lat. 31°16' N., long. 71° 50' W., 
on L. ensiferus,. 27° 38' N. lat., 76° 23' 24" W. long., on L. ensiferu8," 
Bahamas, between Nassau and Andros, on L. ensiferus,. off South 
Carolina, on L. ensiferus,. Bermuda, on L. {!'IUjiferus. 

PROBOPYRUS PALJEMONETICOLA (Packard). 

BopyrtUl (?) LEIDY, Proc. Acad.. Nat. Sci. Philad., 1879, Pt. 2, p. 198.-HARGER, 
Report U. S. Fish Corom., 1880, Pt. 6, p. 312. 

Bopyrm palrerTwneticola PACKARD, Zool. for High Schools and Colleges, 1881, p. 289. 
BopYrtUl manhattensis GIBBLER, Scientific American, XLV, Sept. 3, 1881, p. 151. 
BopYrtUl palremoneticola GIBBLER, Am. Nat., XVI, 1882, pp. 6-12. 
ProbopYrtUl palremoneticola STEBBING, Hist. Crust., 1893, p. 416. 
BopyrtUl palremoneticola RICHARDSON, Proc. U. S. Nat. Mus., XXIII, 1901, p. 578. 

Looality.-Atlantic City (Leidy), on Palrerrwnetes vulgari8 (Say); 

FIG. 41.-PROBOPYRUS PAL..EMONETICOLA. a, DORSAL VIEW OF FEMALE; b, VENTRAL VIEW OF SAME. X 4· 

from New Hampshire to Florida (Carl Gissler), on P.vulgari8,. East 
Providence, Rhode Island, on P. vulgaris,. Acushnet River, Massa
chusetts, on P. vulgaris,. Baldwin Lodge, Mississippi, 
on Palremonetes sp. ; Lantana, Florida, on Palre?nMetes. 

]}esoription.-Color of body white, with patches 
of black on the lateral margins of all the thoracic seg
ments on both sides of the body. Head and abdomen 

also with a few scattered black mark-tY ings. Legs of both sides white; patches 
of black on the ventral side of the 
lateral margins of both sides of the 
thorax. Incubatory lamellre with 

FIG. 42.-PROBOPY· patches of black on all the plates of 
RUS PAL..EMONET- both sides. 

Head deeply set in thorax; anterior FIG. 43.-PROBOPYRUB 

ADULT. FEMALE. margin straight; posterior margin PAL..EMONETICOLA, 
x 39 MALE. x 41. 

!COLA, LEG OF 

SIXTH PAIR OF 

. rounded. Eyes wanting. Ovarian 
bosses present on the first four segments of the thorax I!-t the anterior 
part of the sublateral margin; epimera evident as narrow plates 
lateral to the ovarian bosses. The epimera occupy the entire lateral 
margins on the last three segments. The segments of the abdomen 
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- --- -----------------
species were found in Escondido River, Nicaragua, 50 miles from 
Bluefields, by C. W. Richmond; they are parasitic in the branchial 
cavity of Bithynis acanthu1'U8 (Wiegmann). 

They differ from the type as above described in having no antero
lateral processes to the head of the female; in 
having patches of black on the lateral margins 
of all the segments of the thorax on one side of 
the body; and in having sometimes the third 
and also the fourth lamellre of the incubatory 
pouch with patches of black. 

In the male the terminal segment haS in some 
specimens a tendency to be bilobed. 

PROBOPYRUS FLORID ENS IS, new species. 

Body of female light brown, with head, abdo
men, ova,rian bosses, and epimera light yellow, 
almost white. Markings of black are present 
all over thorax and a few black lines are present 
on the abdomen. The incubatory lamellre are 

FIG. 51.-l'ROBOPYRUB BITHY- almost entirely covered with black markings, so 
NIS, MALE. X 41. that the color is uniformly dark. The lateral 

parts of the thorax on the ventral side have markings of black, those 
of one side being in patches with yellow areas separatin-g them, all 
the legs of this side being yellow. The legs of the opposite side are 
dark. 

FiG. 52.-PROBOPYRUS FLORIDENBIS. a, DORSAL VIEW OF FEMALE; b, VENTRAL VIEW OF SAME. X 12. 

Head deeply set in thorax, broad anteriorly with frontal margin 
nearly straight; posterior margin narrowly rounded; eyes wanted. 

The segments of the thorax are distinct. Ovarian bosses are prom
inent on the anterior portion of the sublateral margin of the first four 
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Locality.-OfI east coast of Patagonia, two specimens parasitic on 
l"JIunida 8'ubrugo8a. Collected by U. S. Fish Commission steamer 
Albatro88. 

PSEUDIONE TUBERCULA TA. new species. 

Head small, with frontal border; anterior margin straight; posterior 
portion narrowly rounded. 

Segments of thorax distinc\, Ovarian bosses present on antero-

FIG. 1SS.-PsBUDIONB TUBERCULATA. G, DORSAL VIEW OF FEJlALE; b, VENTUL VIEW OF SAMB. X 4. 

lateral part of first four segments. Last three segments without 
bosses. The epimera occupy only the small posterior part of the 
lateral margin of the first four segments, and are not distinctly sepa
rated from the segments on the dorsal side; they occupy the whole of 

FIG. 84.-PSEU

DIONE TUBER

CULATA, MAX

ILLIPED. X 5. 

~~ 
FIG. 85.-PsEUDIONE TU-

BBRCULATA, DISTAL8BG

MENT OF FIRST LAMBLLA 
OF MAR8UPIUM. X 10. 

FIG. 86.-PsBUDIONE 

TUBERCULATA,LEG 

OF SIXTH PAIR OF 

ADULT FBMALE. 

X 11i. 

the lateral margin of the last three segments, and are in 
the form of large plates, extending somewhat backward. 

The segments of the abdomen are distinct. The epim- FIG. 87.-PsEU-
DIONE TUBER-

era of the abdominal segments form large plates on either CULATA, MALE. 

side of the segments. They are present on all but the x 8. 

last or terminal segment, and are not distinctly separated from the 
segments. The epimera almost entirely conceal, on the dorsal side, 
the underlying pleopoda. The terminal segment is bilobate posteri-
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