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By Cnarres Bravcen Winsox,
Department of Biology, State Normal Sehool, Westfield, Massaelhsetls,

INTRODUCTION.

This fourth paper in the series bused npon the collection belonging
to the United States National Museum is really a continuation of the
third, which was published in Vol. XXVIII of these Proceedings.

It takes up the second and third subfamilies of the Caligide and
includes the five species belonging to these subfamilies which have thus
far been found in North American waters and three which are foreign,
but at the same time are represented in the Museum collection.

Of the five native species one, Dysgonius ariomnins, 18 new to sei-
ence; the others have been deseribed elsewhere, but three of them,
(Hoiopotes ornatus, AMebion gracilis, and  Alebion glaber, have never
before been figured.

In conformity with the policy adopted for this series of papers, the
artificial keys under the subfamilies and genera, which are here for
the first time presented, are made to include all the known genera and
species, respectively.

Since hoth the subfamilies here treated are new to science, their
ontogeny is also new.  This is especially true of the continuous life-
history of the genus AZebion, with the figures of its metanauplius and
the anotomical details of the latter, upon which is based the raison
detre of the subfamily Euryphorine,

Subfthmily "TIRICBIN AG.

Sexes similar as in the Caligine.  First and sccond thorax segments
united with the head to form a broad and flattened carapace.  The
various regions on the dorsal surface separated by distinet grooves
arranged differently from those in the other saubfamilies.  Third and
fourth segments free and without dorsal plates or any appendages
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except the thoracic legs.  Genital segment enlarged, hut never much
more than half the size of the arapace,  Abdomen clongate: anal
lamina long and narrow.  Furea and first maxille hoth present.  All
the swimming legs biramose; rami of first pair two-jointed, of the
other pairs three jointed, except in ex/lis, where the fourth pair has g
two-jointed endopod.  Egg strings as in the Caligina.,  Adults active,
hoth sexes swimming about freely. The young reported by Kroyer
(1563) and Olsson (18649) to pass through a chalimus stage in which

they are attached by a frontal filament, the remains of which can he
plainly seen in the median incision of the frontal plates in later staces
of development (fig. 2).

This subfamily stands as a connecting link hetween the Caligine and
the Kuryphorine.  In its development it is almost identical with the
Caliginwe, but in its morphology it is radically different from them and
more closely resembles the Euryphorinae, though differing from the
latter also in many important particulars. At present it is composed
of the single genus Trdbins.

It would seem at first as if this genus could be included either with
the Caliginze or the Euryphorinw., rather than separated from them
both.

Krsyer, Steenstrup and Liitken, and Heller place it with the Cali-
ginwe, while Gerstaccker puts it with his ** Nogagina» (Euryphorina).
The following considerations have secmed sufficient to the author to
warrant its separation in a subfamily by itself;

A I it were included with the Caligina-

L. It would he the only genus having more than a single free thorax
segment. Inall the other genera the three anterior segments of the
thorax are fused with the head to form a earapace, which has the same
general shape in every genus and the same arrangement of erooves
and areas.  Moreover, the fusion is complete, and despite the grooves
there is very little motion, if any, between the different areas.  Ilore
in Trebius only two thorax segments are fused with the head. and
there arve several important differences in the grooves and areas,

For instance, the thoracic area, which in the Caligine includes the
three anterior thoracie segments, is here restricted to the second seg-
ment alone and has been so mueh shortened as to hecome transversely
semilunar.  Again, the grooves separating the lateral areas extend
forward to the very bases of the first antennwe, a condition found in
none of the Caligin:,

The short transyverse grooves also which separate the cephalic from
the thoracic portions of the lateral areas extend to the very cdge of
the carapace and form there well-defined notches or incisions.  But
wore than all this, the fusion of the different areas is not so complete
a5 to prevent considerable freedom of motion along the various
grooves.  This is especially trae of the second thorax segment, which,
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despite its :ltmchmelnt to tlm 1111])(1('(~ Possesses mnmdm able hvodmn
of motion.

2. It would be the only genus in which all the legs were hiramose.
This objection has greater value when we find that the third leos,
which are always hu'mum\ show a marked resemblance to those of
the Furyphorine, and arve very different from those of the Saliginee.
Krover,” in his original deseription of the genus, notes that the first,
third. and fourth legs ditter markedly from those of the Caligina.
But he says that the second legs correspond in the smallest details
with those of Caligus.  * Fjerde” par Fadder er indtil de mindste
Detaillen som has Slaegten f'fr/f.r/r.'.w.“

His statement would have heen more accurate had he substituted
the genus Lr/wr:/)/f//n»fmrs- for Culigus. In Caligus the spines on the
outer margin of the exopod in these second legs are large ¢ and almost
invariably turn inward and run dingonally across the ramus, while
in Lepeophtlicdrus they are smaller and are parallel with the margin,
as we find them here.

The eyes, which are very small and easily overlooked in the
udult are separate, one on cither side of the mid-line; and are not
f{t*(‘d as in the Caliginee,

_ The mouth tube, while it has not hecome as long and pointed as
in some of the Bur V];h(mnm( \/ehion and (J/UNJ/HJ/( ), 1s yvet noticeably
longer and narrower than in the Caligina, and is also definitely jointed
wear the base. The side incisions at the joint are deeper than usual,
and the corners are more prominent, as was noted by Kroyer. In
short, the mouth and the mouth-parts are as symmetrically intermedi-
ate between the types of the Caligine and the Iuryphorina as could
well he desired.

B. On the other hand. if it were included with the Euryphorinae—

1. 1t would still be peculiar in having two free thorax segments and
also in the arrangement of the grooves and areas on ﬂl(‘(l(?l‘\. | surface
of the carapace.  While the fusion of the head and thorax segments is
not as complete in the Euryphorinwe ax in the Caliginae, it is still thor-
ough enough to effectually prevent any such freedom of movement as
we lind here.

It has no dorsal plates on the free t thorax, the genital scgment,
the abdomen. This, of course, would not count for much if it were
the only difference, but it does contribute materially in the way of
cumnlative evidence.

3. 1t would be the only genus in which the iarva was attached dur-
ing the chalimus stage by means of a frontal filament like those found

a Om Snyltekrebsene, =er med !Ic:n\ n nl D |n-l\1. Fauna, ]8.‘;5\ pp. 32-34.
b He calls the first maxillipeds the < first pair of legs,’ ? and hence his “fjerde,”” or
fourth pair, would be really the second swimming legs.
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inthe Caliginge.  This is the most important ditference, and furnishes,
in the author’s opinion, a suflicient reason for excluding the genus
from the Euryphorina.

Genus TREBIUS Kroyer.

Carapace usually oval or elliptical and quite strongly arched dor-
sally. Third thorax segment short and wide: free, but attached to the
posterior margin of the carapace in such a way as to complete a tho-
acic area somewhat like that in the Caligine,  The grooves, however,
are arranged differently and consist of a semicllipse at the posterior end
of the carapace, a longitudinal groove on either side extending for-
ward to the lateral sinus behind the bhase of the first antenna, and a
transverse groove extending outward on either side from this longi-
tudinal groove to a noteh in the edge of the carapace.

The body of the copepod is eapable of more motion along these
grooves, particularly the semiellipse, thanin the genera of the Caligine.

Fourth segment more or less elongate, abruptly narrowed anteriorly
and posteriorly, with its sides projecting strongly at the center over
the hases of the fourth legs.

Genital segment considerably smaller in the male and showing two
pairs of legs, one on the sides and the other at the posterior corners.
Fge-strings as in Oul/gus; eges small and numerous.

Mouth-tube long and wide and distinetly hinged at the center; mout'i-
opening terminal and heavily fringed with hairs.

Mandibles slender, slightly curved, and toothed on the inner margin
only.  Second maxilla long and pointed, articulate; either simple or
slightly bifurcate at the tips.  First maxillipeds \tnutet'und the seccond
pair weaker than in the Caliginge, thus climinating much of the differ-
ence between the two appendages.

(trebins, the name of a parasite in Juvenal, Satirve V.)

ONTOGENY.

The life history of this genus is very similar, so far as known, to that
of the Caliginxe,  The following summary is taken from the works of
various authors, chiefly Kroyer (1363) and Olsson (1869), supplemented
by original research:

Nothing is known of the nauplius and metanauplins stages; the
youngest individual so far obtained was a small chalimus found hy
Kroyer amongst the preserved material he examined. But this
chalimus is so similar to those found among the Calicina as to leave
little doubt that the earlier stages are equally similar, and that when
found they will differ simply in detail and not in any of the essential
characters.

Kroyer's chalimus specimen (g, 1) was about 1.5 mm, long and of an
elongated oval form, Uarapace two-fifths the entire length, as wide as
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long, evenly rounded anteriorly, slightly narrowed and emarginate pos-
teriorly.  The dorsal surface of this carapace shows no grooves at all.
which would naturally be expected since there ix no fusion as yet he-
twe n the head and thorax, neither have the segments formed any
lobes or processes.

FFrontal platessmall but distinet; antennwe slender but proportionally
long, their tips reaching

hevond the lateralmargins . i Py
5 s o Hi
of the carapace. Eyes JE iy i Y ”fﬁft@

small. =ome little distance

R ) . T
apait on cither side of the
mid-line and just in front \
of the center of the eara- / : O & kK

pace.  This separation of
the eves from the earliest :
ki.wn stage ix o notable
departure from the condi- ] 4
tion in the Caliginae.  In
the latter the eyesare fused
from the beginning of the
metanauplius stage. In-
deed in the preceding nau-
plins stage whenever the
eyes are visible they are
fused on  the mid-line®
Thisz suggests that  the
characteristic median eyce
of the nauplius larva may
he o more complete fusion
of two eves,

The first three segments
of the thorax are free, of
about the same length, but
diminish a little in width L Ll
frot in front backward, ; j

The first one is the same
width as the carapace, and
each of the three carries : 0-25mm.
pair of more or less rudi-
mentary swimming legs.
Kriyer representsall three

Fus, 1.—CHALTMUS OF TREBIUS CAUDATUS (AFTER KROYER).

pairs as uniramose, the first and third pairs two-jointed, the second
pair three-jointed.
He says nothing about these swimming legs in the text. so that we

¢ Proc. U, 8. Nat. Mus., X NXVIIL, 1905, p. 541, fig. 40. b ldem, fig. 59,
Troc. N. M. vol, xxx1—06——14
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are compelled to fall back upon his figure, which is a fairly good one,
for our information. That the three pairs are all uniramose, is
extremely improbable, and Olsson’s description must be received as
much the more accurate.

This Tatter author says, in speaking of the smallest chalimus found
(0.5 mm. long), that it possessed two pairs of swimming legx, cach
with a single hasal joint, and two one-jointed rami.

Adittle larger specimen (1.2 mm. long) showed vestiges of the third
legs, while a larva two millimeters long had all the “*abdominal feet,”
but the rami, except those of the first pair, were not jointed.”  This
corresponds with the condition in the Caligin® and Euryphorini and
hence is what would naturally be expected for the present genus.

The fourth segment is still fused with the genital segment, and the
two bear no appendages.  The abdomen consists of a single short and
wide joint bearing the small and clongate anal laminwe,  These last
two joints also diminish regularly in size from the third thorax joint,
so that the whole posterior hody of the chalinus tapers evenly toward
the abdomen.

The second antennwe are noticeably elongated and slender; the two
Joints are about the same size, while the terminal claw is short and
abruptly bent over toward the second joint into the form of a sharp
hook.  Nothing is said of the other appendages save that the mouth-
parts have the same general shape and arrangement as in the adult.
In fact they furnish in this one of the best evidences of the identity of
the larva. '

In this voung chalimus, for such it is proved to be by the stump of
a frontal filament still attached to the frontal plates, the transverse
groove between the head and first thorax segment is perfectly straight,
while that between the first and second thorax segments is slightly
carved forward at the center.

This forward curve is increased in later development, so that on a
larva 2.5 mm. long it projects quite a little way into the posterior
portion of the earapace (fig. 2).

This larva and the one following, the next two stages known, were
found by the author among some adults of 7hebius cxilis, o new species
obtained by Prof. W. A. Herdman from Bhinoptera javanicn at Cey-
lon.  The lateral processes on the sides of the second segment in this
larva are nearly as large as the posterior lobes of the carapace.  The
third segment is considerably narrower than the second. but is still
wider than it is long.  The fourth and genital segments have been
separated; the former has been elongated until it is now longer than
wide and is of a broad spindle shape, widest at the conter.

The genital segment has a curious shape; cach of the posterior
angles projects strongly sidewise, is well rounded, and armed with two

“Olsgon, Prodromus fauna Copepodorum parasitantiom Scandinavise, 1869, p. 15.
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stout spines.  This makes the segment nearly twice as wide across its
posterior margin as at the anterior end.

In fig. 2 a short segment can he seen immediately behind the fourth
segment and in front of the genital segment proper. This short seg-
ment bears the rudiments of
a pair of legs at its posterior
corners, but it is not fully
separated from the venital
segment.  There is simply
the position of these rudi-
mentary  legs and a deep
lateral incision on either
side just behind them to
indicate the posterior limit
of the segment. There is
1o groove across the median
line on cither the dorsal or
ventral surface. These rudi-
mentary fifth legs subse-
quently disappear entirvely
in the female, but are re-
tained in the male, and ap-
pear in the adult on the sides
of the genital segment two-
thirds of its length from the
anterior end.

In other words, what is
ordinarily termed the geni-
tal segment is really a fusion
of two segments, the fifth
and sixth, of which the fifth
forms more than half.

The abdomen has length-
ened and  become  longer
than wide: it also isslightly
wider at its posterior end,
and the anal lamine have be-
come twice as long as wide. o5 mm,

All four pairs of legs are
now present and all are
biramose, but the rami have
only two joints instead of
three.

FiG. 2.—LARVA OF TRERIUS EXILIS, 2.5 MM, LOKG.

The frontal plates have thickened considerably, but in the sinus
hetween them ean still he seen the remnants of the frontal filament.
The antennae are relatively muceh shorter and thicker than hefore, and
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are appressed more closely to the margin of the carapace.  The eves
have approached nearer together but are still not fused. although they
are nearly in contact with each other. The dorsal surface of the car-
apace shows the single posterior groove hetween the first and second
segments, the beginnings of the lateral longitudinal grooves, and the
transverse grooves dividing
the lateral arcas.  Otherwise
the surface issmooth and with-
out markings.  The veneral
appearance of this larva is so
radically different from that
of the adult that at fivst it was
supposed they were separate
species. Butthereiznodiffer-
ence to be detected in any of
the appendages save the swim-
ming legs, where, as already
stated, the rami have but two
joints instead of three,

This, however, is only an-
other evidence of the larval
condition and not one of spe-
cific difference.  Kroyer, in
his second account of the
genus, called attention to the
very diverse modifications of
form  among the females,
which he declared could be
referred with certainty « to
the different degrees of devel-
opment. Healsoinferred that
the females of evidatis donot
reach full maturity until they
are at least 85 per cent of their
ultimate size.  Such an infer-
ence is well substantiated by
the developmental forms here
presented,

Another young female, the second of the larvae obtained from Cey-
lon, measured 3.5 mm. in length. At this stage the carapace hus
enlarged even morve, being now five-sevenths of the entire length
(fig. 3).  The second thorax segment has widened with the carapace
and also shortened somewhat. Tt still projects with a shallow and
uniform curve into the posterior portion of the carapace and is nearly

Fia, 8.—Larva 0F TREBIUS EXILIS, 8.5 MM, LONG.

@ Bidrag til Kundskab om Snyltekrebsene, 1863, p. 149.
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as freely movable as any of the other thorax joints.  The longitudinal
and transverse grooves are also fully formed, so that the dorsal sur-
face presents the same areas as in the adult.

The third and fourth thorax segments have changed but little; the
fourth projects farther proportionally over the bases of the fourth
legs.  There is a similar semiseparation of a fifth segment at the
anterior end of the genital segment, and the rudiments of a fifth pair
of legs ean still be seen at its posterior corners.  Neither the segment
nor the legs are as prominent as in the preceding stage, and in all
probability they soon disappear.

But a radical change has taken place in the genital segment itself.
This has widened into a broad acorn shape, as wide anteriorly as pos-
teriorly, with the posterior corners projecting slightly backward and
<howing the sixth legs plainly at their tips.  The abdomen is narrow
with straight sides: the anal laminge ave very narrow and nearly as
long as the abdomen itself, each armed with 4 long plumose setwe.

The appendages have now assumed their final form; the second
antenna are developed into powerful prehensile organs with long and
<tout terminal claws. The first and second maxillipeds are about the
same size. and neither of them large enough to be of any real service
for prehension.  The rami of the swimming legs have all become
clearly three-jointed, except the endopods of the fourth legs, which in
thix <pecies remain two-jointed in the adult, and they function a
powerful Tocomotor organs. The transition from this stage to the
adult is very slight and consists chiefly in the changes produced in the
genital segment by the maturation of the eges, the consequent enlarge-
ment of the oviduets, and the elimination of all traces of a separation
into tifth and sixth segments.

The rudimentary fifth legs entirely disappear in the female, and
there is absolutely nothing left to indicate that the genital segment
contains more than a single thorax joint.

b 73

Krover notes that the form of the genital segment in all his speci-
mens of females differs from that of the male, and keeps a sexual
peculiarity through all its changes, going over oradually from an
elongate-angular form into a flask shape.

And he adds: * How far females yonnger than those I have examined
may present on this point an approximation to the males, I may leave
to the decision of future investigators.”

In the present instance the larval females, which are younger than
any he obtained, do not show ““an approximation to the male.” but
even the yvoungest of them hax the distinctive angular form of its
own sex.

« Bidrag til Kundskab om Snyltek rehsene, 1863, p. 152,
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ANALYTICAL KEY To SPECIES,

L. Abdomen distinetly shorter than the genital segment; furea three or four tines as

Lo H e e T E————— erifis Wilson, 1906, p. 675.
1. Abdomen much longer than the genilal segment: furca only twice as long as
WL e o st s 8 ST SRS Sy e e 2

2. Carapace wider than long, semilunar; furea with slender clongate hranches and
small foramen; abdomen of female two-jointed, joints equal.

fenrifurcatus Raiill_:nn, IS8T, p. 6749,

2. Carapace longer than wide, elliptical; furea with short, stout branches and very

large foramen; abdomen of female three-jointed, joints diminishing in size

toward the tip .. . candutus Kroyer, 1838, 1. 681

TREBIUS EXILIS Wilson.
Plate XV, figs. 1 to 7; figs. 2 and 3, Pp- 675 and 676.

Trebivs cxilis Wirsox, 1906, p. 194, pl. 11, figs, 20-33.

Female. —Carapace ovate, one-seventh longer than wide, narrowed
anteriorly, and well arched. T ANSVErse @rooves separatine the
9 = t=]

cephalic and thoracic portions of the lateral areas sitnated far for-
ward, leaving the thoracic portion much the longer of the two.  Eyes
small, purplish red, and one-third the distance from the anterior mar-
gin.  Frontal plates better developed than in cither of the following
species, but still less than half the width of the carapace.  Third
thorax segment but a little wider than the fourth and considerably
shorter; fourth segment strongly widened between the bases of the
fourth legs.  Genital seoment almost o perfect ellipse, but contracted
anteriorly into a narrow neck where it joins the fourth segment. It
is more than three-fifths the size of the carapace, and shows neither
spines nor legs at the posterior corners in dorsal view.

Ege strings about the same width as the abdomen, hut from two
and a half to three times its length, thus contrasting sharply with
those of caudatus.  Kggs of medium thickness., 40 to 50 in each string.

Abdomen, even including the anal laminse, at least one-half shorter
than the genital segment; made up of a single joint, and of the same
diameter throughout.  Anal lamin:e clongate, more than twice as long
as wide, each armed with 4 long plumose setew.

Second antennw large and stout; the terminal claw wider at the base
than in coudatus and relatively as long. But the abrupt bend is at the
center instead of near the tip, and this makes the claw appear shorter,

First maxille straight, small, and weak. the tip not much longer
than the enlarged hase, and the whole appendage fused to the ventral
surface of the carapace. Second pair two-jointed, the hasal joint fused
to the carapace and arrying at its center near the terminal joint a
good-sized rudimentary exopod. The terminal joint(endopod) clongate-
triangular and extending for half its leneth beyond the tip of the
mouth tube.  This endopod is bluntly pointed without any trace of
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bifurcation. Maxillipeds as in the other species.  Furea narrow, the
length four times the width, the branches short, simple, divergent,
pointed, leaving a V-shaped sinus only one-fourth or onc-fifth the
entire length.  Swimming legs all biramose. and the rami three-jointed
except those of the first pair and the endopods of the fourth pair.
which are two-jointed.  Fifth legs small and close to the lateral mar
oins on the ventral surface of the genital segment alittle in frontof the
posterior corners.  Cement olands wide and reaching Torward almost
to the anterior end of the segment; their component cells narrow.

Total length, 5.75 mm. Length of carapace (including third thorax
segment), 2.5 mm.  Length of genital segment, 1.57 mm.; of the
abdomen, 1.1 mm.; of egg strings, 3.1 mnL Width of carapace,
2.0 mm.

Male.— Carapace like that of the female but relatively larger, being
more than half the entire length.  Frontal plates wide and strongly
arched anteriorly; eyes small but distinct. Second and third thorax
segments relatively wider than in the female; fonrth segment the same
width as the genital segment, and only a trifle longer than the second and
third segements.  Genital segment elliptical-oblong, one-fourth longer
than wide and not quite one-fifth the entire length.  Both the fifth and
sixth legs are visible dorsally, the former on the lateral margins atabout
the center of the segment, the latter at the posterior corners. Ahdo-
men two-jointed, joints equal, but the two together at least one-half
shorter than the genital segment as in the fermale.  Anal laminwe nar-
row but nearly as long as the entire abdomen, each tipped with four
plumose setae, which in turn are as long as both the abdomen and the
laminwe.  Appendagesas in the female, except that the second antennav
are sometimes branched as in the males of the Caliginae.

Total length, 2.75 mm.  Length of carapace (including third thorax
segment), L4 mm.; of genital segment, 0.5 mi.; of abdomen, 0.6 mm.
Color of both sexes (preserved specimens) a uniform yellowish white
without pigment.

(ewilis, slender, graceful.)

Through the courtesy of Prof. W. A. IHerdman, of the University
of Liverpool, the United States National Museum collection contains a
single cotype specimen of each sex of this species (Cat. No. 32723,
U.S.N.M.) which were taken from Rlinoptera javanica at Ceylon.

TREBIUS TENUIFURCATUS Rathbun.
Plate XV, figs. 8-10.

Trehius tenuifircatus RaTiBuN, 1887, p. 559, pl. xxix, figs. 1-3. — Basserm-Syirir,
1899, p. 462
Frmale.—Carapace horseshoe-shaped, wider than long, and, includ-
ing the third thorax segment, about one-third of the entire length.
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Frontal plates narrow and not quite half the width of the carapace;
lateral lobes r uching back to the posterior margin of the first free
thorax segment; no eves visible,

Transverse orooves separating the lateral aveas situated far hack,
leaving the thoracic portion shorter than the cephalie, as in candatus.
These grooves do not make a prominent noteh, however, at the edge
of the carapace, as in the other two species. But this may well he
the fault of the preservation of the specimeny since it has evidently
shrunken considerably in the aleohol.

The first free (third) thorax segment is wide and short, while the
fourthis longer and narrower and subquadrilateral in outline, showing
no inerease in width between the bases of the fourth legs.  The gen-
ital secment is flask-shaped, but its exact proportions and size can not
be definitely determined, in consequence of aninjury, and also beeause
it is entirely covered with Protozoa. It is certain, however, that it is
more than half the size of the ca wpace, probably fully three-fifths:
that the posterior corners are well rounded, and that they do not show
any signs of rudimentary legs or spines, as in cowdatus.  In this
respect it is similar to ged//x.

The abdomen is almost linear, nearly twice the length of the cenital
segment and more than ecight times as long as wide,

It is jointed once at the center. the Joints being thus of the same
length, and the terminal one bearing a pair of short and narrow anal
laminze.

The appendages are very similar to those in codatus, the chief
difference heing that they are more slender and comparatively longer.
[u the second antenna the basal joints are more slender than in either
of the other two species, hut the long distal claw is considerably stouter,
being fully half as wide as the hasal Jjoints.  The first maxillx have »
swollen circular hase and a long terminal portion less than one-tifth
the width of the base and bent abruptly at a right angle near the con-
ter. The furca is long and slender, with linear rami, which are nearly
parallel and more than twice s long as the basal portion.  The foramen
is small and almost circular,

The swimming legs are of the usual pattern, both rami of the fourth
pair being three-jointed.

Total length 6.5 mm. Length of carapace, including the third
thorax segment, 2 mm.; of the fourth segment, 0.5 mm.: of the geni-
tal seement, 1.5 mn.: of the abdomen, 2.5 mm.  Width of carapuace,
2.4 mm.

Color of the preserved specimen a darker yellow than in citudatis,
without any pigment.

(ZenuiFurcatus, tenuis, slender, and Jurcatus, furnished with a fure: .)

This species was founded by Rathbun in 1887 upon a single poorly
preserved specimen.  As a usual thing under such circumstances it js
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better to wait for further material before establishing a new species.
But after a personal examination of the present specimen its identity
as a4 new species is so apparent that the author considers Rathbun
fully justified in making of it a new species without waiting for more
specimens.

It is Cat. No. 6193, U.S.NML, and was taken from a sting ray cap-
tured in Vineyvard Sound, Massachusetts. by the United States Fish
Commission in ISTI.

TREBIUS CAUDATUS Krdyer.

Plate XV, figs. 11-13; Plate X VI, figs. 14-22; fig. 1, p. 673,

Trebius caadatus KrOVER, 1835, p.o 30, plo1, fig. 4.—M. Epwarps, 1840, p. 458.—
Bairp, 1850, p. 280, pl. xxxanr, figs. 3 and 4. —Krover, 1863, p. 149, pl. x,
fig. 1 a—k.—Orsgox, 1869, p. 14, pl. 1, fige. 3 and L —Tooyesox, 1888, 1. 69,
pl 1, fig. 10.—T. Scorr, 1900, p. 155, pl. v, figs. 20-26.

Fomale.—Carapace orbicular, a little longer than wide, somewhat
contracted anteriorly and well arched dorsally.  Frontal plates nar-
row and only two-fifths the width of the carapace.  Transverse grooves
separating the cephalic and thoracie portions of the lateral areas far
back, leaving the thoracie portion much the shorter of the two.  Fyes
not showing in the adult but visible in the young as two purplish-red
spots. not fused but close together and about one-third the distance
behind the anterior margin.  Third thorax segment one-half wider
than the fourth, but not as long: fourth segment spindle-shaped, being
widened considerably hetween the bases of the fourth legs.

Grenital seement enlarged to about three-fifths the size of the cara-
pace, flaxk-shaped, the anterior end narrowed into a short neck where
it joins the fourth segment.  The posterior corners are evenly rounded
and armed on the dorsal surface with three or four stout, broadly tri-
angular spines which project over the bases of the egg-strings.  The
latter are usually a little longer and ahout the same width as the abdo-
men. Sometimes, as in one of Kroyer's two original type specimens,
the ege strings are not as long as the abdomen.  Eges quite small,
from 30 to 40 in each string.

Abdomen one-half longer than the genital scgment and only three-
eighths as wide: three-jointed, the joints diminishing greatly in length
and slightly in width from the base toward the tip.

Anal laminwe short and narrow, each armed with four small plumose
setwe, of which the outer and inner ones are the shortest.

Second antenne with the two basal joints thick and stout, the ter-
minal claw long, slender, and not more than one-fitfth as wide as the
basal joints.  First maxille long for a female, thick and stout, with
the base swollen into a transversely elliptical form. Second maxillae
elongate-triangular, with the basal joint fused to the ventral surface
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of the carapace and armed with a rudimentary exopod, as in eridlis.
The endopod in the present species, however, i hifurcate at the tip;
the inner hranch slender and pointed, the outer one twice the length
of the inner, stout, and bluntly rounded at the end.

Furea small, the length only twice the width; the rami simple, short,
stout, bluntly rounded, and less than half the length of the basal por-
tion. The latter is elliptical or oval with a large foramen of the same
shape.

The swimming legs are all biramose. the rami of the first pair two-
jointed, of the other pairs three-jointed.  Fifth legs invisible dorsally,
but consisting of a small papilla at each posterior corner of the genital
segment on the ventral surface.

Oviduets not much coiled in the genital segment; cement glands of
the usual shape, parallel with each other, and reaching well forward
toward the anterior marein of the segment: the gland cells short and
transversely linear. '

Total length, 9 mm. Length of carapace, including third thorax
segment, 3 mm.; of genital segment, 2.33 mm.; of abdomen, 3 mm.; of
ego-strings, 2.8 to 4 mm.  Width of carapace, 2.5 mm.

Aleoholic specimens a dull vellowish horn color without any traces
of pigment.

(cewdat s, tailed, alluding to the great length of the abdomen.)

Male.—Carapace orbicular half the entire length, and fully as wide
as long: only slightly narrowed anteriorly. It is even more strongly
arched than in the female and, as Kroyver says, may be called *“ hunch-
hacked,” since the posterior portion talls away rapidly. The markings
and grooves are similar to those on the female, The third thorax
segment projects behind the lateral carapace lobes considerably farther
than in the female: it is twice the width of the fourth segment, but
about the same length. The fourth segment is spindle-shaped and
about the same width as the genital segment.

The latter is proportionally very small, less than one-fifth the entire
length, a little longer than wide, with the sides and posterior end
evenly rounded, while the anterior margin is squarely truncated.
Abdomen narrow and a little longer than the genital segment, made
up of two joints about the same width, but the terminal one one-third
longer than the basal.

Anal lamina: one-quarter the length of the ahdomen, slightly diver-
gent, and cach armed with five plumose setwe, the inner of which is
the longest and about three times the length of the lamina.  Append-
ages as in the female.  In speaking of the second maxillipeds, Krayer
says that he is ““certain they are three-jointed since the base of the
claw where the seta goes out shows a distinet jointing.”  This does not
seem probable. and none of the specimens examined by the author
show it.
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The three terminal claws on the end of the exopod of the first swim-
ming legs are toothed, the first one along the posterior margin, the
other two along both margins.

The genital segment shows two pairs of rudimentary legs on its
ventral surface, the first pair two-thirds of the length from the ante-
rior end and close to the lateral margins, the second pair at the
posterior corners.

The semen receptacles are sausage-shaped, the posterior portion
enlareed into a more or less spherical sac, the anterior part made up
of the coiled duct.

Total length, 4.5 mm. Length of earapace, 2.3 mm.; of genital seg-
ment, 0.8 mm.; of abdomwen, 1.10 mm.  Width of carapace, 2.8 mm.:
of genital segment, 0.6 mm. .

Color as in female.  The United States National Museum collection
includes a single lot of this species, numbering eight specimens, which
were taken from a skate off the coast of Shetland (Cat. No. 80383,
U.S.N.M.). and are all finely preserved.

This is Kroyer's original type species of the genus; he deseribed the
female in 1838 and the male in 1563,

It is a very common species and has been described by many zoolo-
gists since Kroyer’s day, each in his turn adding something to the
details already known. The present account has collected all these
details and supplemented them where lacking, and also supplies sev -
eral new figures, hringing the account of the species up to date.  Cer-
tain of the figures have been placed on Plate XV in order to facilitate
a comparison hetween the three species and thus bring out more clearly
the specific differences. The three species have been under the
author’s observation simultancously, and there can be no doubt of
their validity.

Subfamily KURY PHLOTRIN .

Sexes similar as in the Caliginee.  Carapace hroad and compressed,
made up of the three anterior thorax segments fused with the head.
The fusion, however, is not always as complete as in the Caliginwe, but
shows a marked transition in the different zenera.  In Alehion and
(loiopotes the three first segments are fully blended with no grooves
between them. In Zayphorus and Dysgamos the second and third
segments arce fused Juter se, but are well separated from the first,
while in the new genus Dissonus all three thorax segments are free
and as completely separated as in the Pandarinee.

Frontal plates well defined, but never furnished with lunules.  The
fourth thoracic segment small, free, and furnished in the females with
a pair of dorsal plates which usually overlap the following (genital)
segment.  This latter is large and nearly always lobed posteriorly; it
is covered in fryphorus with a large membranous wing made up of



684 PROCERBINGS OF THE NATIONAL MUSEUML. VOL. XX X1

a pair of fused dorsal plates, but is without any covering in the other
genera,

Abdomen two-jointed, clongated; the first joint much enlarged in
Luryphorus and furnished with a pair of lateral wings; in the other
genera without wings or plates,

Second maxillie showing a marked transition from a simple, pointed
torm in Culigeria and [Zlytrophora through a blunted, biramose shape
in (Holopotes into a flattened lamina in Alebion, very similar to that
found in the Pandarina.

All four pairs of thoracic legs usually bhivamose and armed with
plumose setae, the first paivin Caliger/o and the first and fourth pairs
in G loiopotes univamose,  The remaining appendages and anal lumin
as in the Caliginwe,  In development the young are never attached hy
a frontal filament, but by the enlarged second antennswe,

ONTOGENY.

The life history of the genera helonging to this subfamily is very
similar to that in the Caliginae, but differs in several important details,
which differentiate the two sublamilies clearly.

The fHattening of the cees in the cge-strings, the symmetrical
arrangement of all the embryos in the same string, and the change of
color due to the increase of pigment with advancing development arve
the same as already described.  About ten weeks are required for
development in such species as have been observed. and all the eges
in a given string hatech at practically the <aume thoes The issuing
nauplius is similar to those of the Caligina and ditfers from them
chiefly in one particular.

It is clongate in form, the two ends being about the same size and
evenly rounded: there is the same eyve-spot and supracesophageal
eanglion: the three pairs of appendages, the first antennwe uniramose
and terminating in two long plumose <etae, the second antenna and
mandibles hiramose, the exopod four-jointed, each joint bearing a
long plumose seta, the endopod one-jointed and terminating in a single
seta.

The anterior part of the body is transparent and shows the muscles
which move the appendages, while the posterior part is filled with
vollk granules which render it opaque.

But when we examine the balancers near the posterior end of the
hody we find them quite different from those which characterize the
Caliginwe,  Instead of a eylindrical base and a broad spathulate tip we
have here a longer and more slender appendage tapering directly from
hase to tip like a very long and acuminate spine.  Usually also they
stand out at right angles to the central axis and arve slightly curved
forward.
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We tind here the same variation in the eolor and pattern of the pig-
ment spots as in the previous subfamily, and they furnish equally
good means of identification.

It is even move difiicult to hatch these nauplii and rear them through
suceessive moults than it was in the ease of the Caliginme.,  This i due
to several causes.

Both sexes of the adults in the genus AAldbion ave very active when
kept in aquaria, swimming about restlessly all the time.  And they
Lave the same pernicious habit as Cul/gus of erawling up out of the
water as far as they can get and remaining there until dead and dried.
Again with Cul/gus, if the female’s ego-strings were nearly or fully
ripe, she usually refrained from this suicide until after the nauplii had
cmereged.  But the ripeness of the eges seems to make no difference
with lebion, and as a consequence it is very seldom that a bhrood of
nauplii can be obtained in captivity. The explanation of this conduct
may possibly be found in the fact that the genera helonging to this
sublamily arve extremely sensitive to temperature changes in the water.
A rise of only a few degrees is quickly fatal, and it usnally happens
that nearly all the specimens obtained during the hauling of a fish net
are dead before reaching the laboratory, even though they were placed
in fresh water and in an absolutely clean receptacle.  About the only
way they can be kept alive is to change the water so frequently that
there ean be practically no rise in the temperature. DBut even then
they do not live as long as Caligus ov Lepeophtheirus, and make very
poor aquarium material.  This is especially true of the adult females;
the males and young females are rather morve hardy.

From this it would naturally be inferred that the life-history is a
diflicult matter to obtain, but there is stilla chance of success heeause,
as soon as the nauplius moults into the metanauplivs, it fastens itself
at once to its bost and there remains until fully developed.  Hence
areful search of the host at the proper time is almost sure to yield
development stages of the parasite.  Fortunately the hosts for the
two species of Alebion here presented are the smooth dogtish and the
sand shark, two of the most common fish along the Atlantic coast.
The eges hatch during the latter part of June and the first of July so
that the best time to look for the development stages isduring the fivst
two weeks in the latter month.  They may be found anywhere upon
the shark’s body, but seem to prefer the mid-line of the dorsal surface
just in front of the dorsal fins,  Frequently they are huddled together
in clusters and are so close to one another that there is not room for
them all to rest against the skin of the host, and some are obliged to
stand out from the surfuce at a greateror lessangle.  Insuch instances
they resemble a chalimus very elosely since theonly part of their hody
in actual contact with the host is the pair of long second antennwe, and
they float out in the water much as though fastened by a short frontal
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filament.  In this condition they could easily be mistaken for chalimi,
and no doubt have been before now.

From one small shark on July 4, 1904, a strip of skin an inch long
and half an inch wide, taken from just in front of the posterior dorsal
fin, contained thirty-five of these emhbryos.

Onremoving them from
the shark™s body and ex-
amining them under mag-
nification theyare found to
resemble a chalimus quite
closely in their structure
and in the number and ar-
rangement  of their ap-
pendages The essential
point< in which they differ
are the entire lack of a
frontal  filwment, which
materially alters the form
of the frontal plates and
the structure of the second
antenne,  In this bunch
of thirty-five were found
all stages of development,
from a metanauplius just
attached up to larvae ready
to molt into the adult
form.

The metanauplius (g,
4) is quite similar to that
of Caligus and Lepeoph-
theirus, so  mearly  hike
them as o be readily
recoenized and yet so dif-
ferent that there cannever
he any danger of confu-
sion.  The ecarapace is
spindle-shaped, narrowed
both anteriorly and poste-
riorly, and consists of the
head fused with the first

Fre. 4.—THE METANAUPLIVS 0F ALERION GLABER.

thoracic seement.  This fusion is more complete than 16 was in the
metanaupling of the Caliginme, and constitutes a noticeable ditference
bhetween the two subfamilies.

I this particular, then, the L (/4700 metanauplius is as far advaneed
as the chalimus of the Caliginae, and exhibits the first step toward
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that precocious development which characterizes the more degenerate
families of these parasites.

This is important in its bearing upon degeneration, since it is the
very lirst evidence to be obtained from the development stages.  And
its value is enhanced from the fact that it oceurs in a species whose
adult form shows no appreciable diminution of hodily funetions or
morphology.  The adults of hoth sexes in this genus swim as freely
‘and as actively as any Cw/igus. Their fourth swimming legs, to be
sure, have been reduced to mere stumps, and the fourth seement,
which ecarries them. is covered by a pair of small dorsal plates,
But, even in this condition, they ave about as serviceable as the cor-
responding members in Caligusy that is, they are of no real service in
either case 2o far as can be determined.

The eyves arve situated well back toward the center of the earapace
and are relatively very large.  The pigment is not ax extensive as in
the Caligina, the lens being surrounded by a large, c¢lear avea.  Over
the dorsal surtace also. in place of the broad lateral pigment lines and
the large aren in front of the eyes, we find only isolated pigment spots
and very few of them.  There is a single small spot in the frontal
plate on either side at the base of the first antenna and o narvow line
across the posterior end of the carapace near the margin.

There is a similar narrow line across the posterior margin of the
first free segment, a pair of large spots in the groove hetween the
second free segment and the abdomen, and another pair of spots at
the posterior end of the abdomen over the bases of the anal laminae,
This metanauplius, theretfore, has very little pigment, while the same
stage of development in the Caliginne was highly pigmented.

The earapace iz followed by two free thorax segments and the abdo-
men; only the first of the free segments bears swimming legs. The
abdomen at this stage is really a fusion of the fourth thoracie, the
genital and abdominal segments, the two former being not as yvet ditfer-
entinted. It is as wide as the last thorax segment and terminates in
two rather short anal lamina, each armed with five plumose setw,

The first antennae are two-jointed, the terminal joint hearing remark-
ably long and branched setwe, which are not feathered as in the Cali-
ginwe.  These setar are remarkable in several particulars wmong those
of all the parasitic copepods thus far examined. They are longer
than even the plumose rowing seta on the second antenna and man-
dibular palps of the .Lrgulus larva.  They extend outward in every
direction like ordinary antennal set:e, but instead of being plumose
they are dichotomously hranched toward the tips and thus terminate
in a flattened web or mat very similar to that formed by certain algae.
Evidently they have retained much of their old locomotor function
which they possessed in the nauplius stage.
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In all the speeimens obtained the basal joint of these first antenneae
was folded over beneath the ventral surface, as shown in the figure.
That this is the normal attitude and not a folding due to pressure was
proved by examining some in an open-watch glass, and by the fact
that many of the larvie in the subsequent chalimus stage showed the
same folding.

The second antennwe, unlike the first, have entirely 1ost their loco-
motor function and have hecome prehensile (fig. 11).  Each now con--
sixts of o long and stout basal joint, extending straight forward beyvond
the anterior margin of the
frontal plate, and an elon-
cated slender terminal elaw.
which is bent over ventrally
into o half cirele. These see-
ond antennwe extend in front

Fro, 6. —FIRsT MAXILLIPED OF THE
METANAUPLIUS OF  ALEBION
GLABI

Fri. 5. —MoUTH AND SECOND MAXILLA OF THE META-
NAUPLIUS OF ALEBION GLABER.

of the carapace a distance equal to about half the length of the latter.
And when driven into the skin, the claws afford a powerful hold and
effectually protect the larva against removal by friction or similar
cause.

The mouth (fig. 5) has developed into along proboseis hinged near the
center, inside of which, at the very tip, can be seen the mandibles.  The
mouth opening ix terminal, somewhat elongated, and surrounded by a
fringe of long hairs.  On either side of the mouth tube at its hase are
the second maxillie, which at this stage consist of two entirely separate
rami of about the same size.  Of these the endopod is short and stout
and slightly bifurcate at the tip, the outer bhranch being considerably
longer and larger than the inner. The exopod is made up of
two diverging slender spines joined together at the base. In this
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metanauplius stage, therefore, the two rami of the second maxille are
equally developed, and there is no indication of the subsequent dif-
ference hetween them.  But we shall find & marked change in the
chalimus stage,

The first maxillipeds (fig. 6) are
two-jointed with the joints about
the same length.  The basal joint,
however, isstout, while the terminal
one is slender and ends in two
spines, the inner of which is twice
the length of the outer.

The inner spine is also slender
and has a toothed membrane along
both its inner and outer margins:
the outer spine is  triangular,

Froi, 7.—SECOND MAXILLIPED OF THE METANAU
strongly  flattened, and  toothed PLIUS OF ALEBION GLABER.

along the outer margin only,

The second maxillipeds (fig. 7) have a very stout hasal joint, while
the terminal claw is slender, appavently threc-jointed, and has an
auxiliary spine on the inner mar-
AST— D 5 T . . .
ein of the second joint, this spine
heing toothed.

i L .

I'he swimming legs each consist
of u large disk-like basal joint and
two one-jointed rami hearing long
pluniose setae,

[here is a long slender spine at
the outer distal corner of the hasal
joints in each pair.  The exopods
of the first pair carry three short

%'.jg E?é':, A\ and stout spines along their outer

,// 5 i ss‘;; ..':-::," R margins, while the exopods of the
7 ,’:':';:EE! 4 R\ ﬁ"’ i’é %' second paircarry only two (lig. S).
,';;&f}j N / V \4 ‘J‘;E The endopods of this latter pair,
{f?‘v N \\ N A \gk\ 'f ! however, carry a sniiallor H!)inu on
‘;I\ A /‘Q \\\:‘ N 7 ég N their outer margin, while the
P NN S endopods of the first pair have no

] spines.

Fi. S.—THE FIRST SWIMMING LEG OF THE META- Ench of these two pairs of legs
FAUEIAGS G ATERIGH (ARER: is connected across the mid line by

a basilar chitin plate.  The one connecting the first pairv is transversely
oblong with a small posterior margin, while that connecting the second
pair is horseshoe-shaped and of about the same width and length (fig.
9).  The horseshoe opens toward the posterior end of the body and its

Proc. N. M. vol. xxxi—06——45
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sides are proportionally very wide.  The abdomen has a slight con-
striction on cither side near the center, which indicates a division during
the next moult, the fourth thorax segment separating and hecoming
free.  There is a deep anal sinus at the posterior end of the abdomen,
on cither side of which are the anal laminw.  These are rather small
and cach earries five long and stout plumose setav.

This larvais colorless except for the pigment spots already desceribed,
but is disappointingly opaque.  Total length (including second anten-
nx), 1.1 mm. Width of the earapace, 0.4 mm.

At the next molt these metanauplii change into a stage correspond-
ing to the carly chalimus of the Caligina.

Although they differ in many
important particulars from the form
which was taken as the type of the
so-called el inans, and although
they even lack a frontal filament
which was the essential character of
the chalimus, yet it is considered
best to retain that name for this

// stage of development in order to
‘ avoid a multiplicity of terms.  Ae-
cordingly we designate this stage in
the Buryphorine as the chalimus

S

A A ) staoe.
N 0 : :
K1 N B The earapace (fig. 10) is oblong,
- 54 F2 . = 9 -
rﬁ"%‘(‘ %:é covering more than half the entire
8 g L
.\ t;? hody. It is widest at the center and
:3’ \// §? narrowed toward ecither end, the
;\: E:f,? posterior margin being ahbout the
¢ i i - :
\ %}r’. same width as the frontal plates.
S A

The latter are thoroughly fused with
1 each other and with the earapace;
Fie. 9.—Tue spcoxn swonixe e or tue their anterior In:ll'g‘inh‘ meet in a

PETANATILIGS 08 ALERON G pi rounded projection at the center
instead of an incision, while the lateral margins project on either side
far over the basal joints of the first antennae.

The posterior margin of the carapace is nearly straight through the
center, with a short and narrow lobe at either corner which lies closely
appressed to the lateral margin of the first free segment. The eyes
are situated in about the same relative position as during the metanau-
plius stage and are fully as large, with prominent spherical lenses.
The pigment in them isdark red in color and more abundant than in the
previous stage.  The pigment also on the dorsal surface has increased
considerably in volume. and is found in the shape of spots and lines
scattered freely along the sides of the earapace, the free segments, and
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the abdomen. This is similar to the condition found in the chalimus of
the Caligina.

The first thorax segment is still imperceptibly fused with the cara-
pace, but the second and third segments are clearly separated from it,
though they have become partially fused inter se.

The second segment has become nearly as wide as the carapace and
its lateral marginsextend outover
the bases of the second legs in the
form of broad lohes,  The third
segment is also widened and now

bears a pair of swimming legs
similar to the first two pairs. The
fourth and genital segments still
remain fused with the abdomen,
but have elongated considerably,
while the constriction which indi-
cates the future separation of the
fourth segment is more clearly
marked.

The anal lamine are longer
than in the metanauplius and
closer together. but the plumose
setie with which they are armed
are greatly reduced in size, and
there are only three of them on
each lamina, all terminal.  The
other plumose setar of the meta-
nauplius are here represented by
two small spines on the outer
margin of each lamina.

On comparing this chalimus
with that of the Caligine we
again find evidence of precocious
development, this time in the sep-
aration of the fourth segment.

The sccond and third segments
are fuscd J"Il.l‘r_‘f’ HE in 1)()t'.h Nlhf:lm_ Fig. 10,—THE (FEMALE) CHALIMUS oOF ALEBRION
ilies; in the Caliginwe there 1s no GLABEL.

indication of the separation of

the fourth segment, while here that separation is clearly indicated
by a wellmarked constriction.  This would mean very little by
itself, but at the next molt, when the fourth segment is fully sepa-
rated in both subfamilies, we find it without appendages in the Cali-
ginwe but with a pair in the Euryphorinze.
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In the latter case these appendages are very rudimentary., to be sure,
but they are all the copepod ever possesses and are as fully developed
as in the adult.

Of the other appendages in this A/:5/00 chalimus the first antenneae
are normal and two-jointed. hut the basal joint is nearly concealed
i dorsal view by the projecting marging of the frontal plates.
Both joints ave plentifully supplicd with normal setw, the long and
dichotomouxly hranched forms of the metanauplius having entively
disappeared.

The second antennwe (lig.

fig. L) are like those of the previous stage
and continue to serve as oreans
of attachment by which the larva
is fastened to its host,  This con-

By stitutes the most important dif-

", terence in the development of
the two subfumilies,
In all the genera belonging to
the Caliginae whose larvie have
' thus far heen obtained. the chali-
3\ mus and subsequent stages up to
I

the adult form arve characterized
by the presence of a frontal fila-

is securely fastened.

ment, by means of which the larva
The remains of this filament
may be seen in the yvoung adults

of both sexes and of all the
venera, and is satisfactory proof
of its presence during develop-
ment even in those forms whose
Fro JL—TIii SECOND ANTENNA AN BT MAX- Jypyae have never been actually

TLEA OF THEC HALIMUS OF ALEBION GLABER

seen.

In the genus AAZehion, on the contrary, there is no frontal filament
at any period of development, the second antenniv serving as the only
organs of attachment up to the adult stage.

The life history of (1/ebion is the only one at present fully known
in the subfamily Euryphorine, but we have the same evidence here in
anegative way that we had positively in the Caligine.  None of the
adults in any of the genera thus far examined show traces of a frontal
filiment; the vounger adults certainly ought to do so, provided such
a filament exists during their development.

The first maxillie are minute and casily overlooked: they are quite
close to the margin of the earapace, and have the shape of a comma,
the base nearly spherical while the tip is short and blunt.
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The seeond maxille are simple and made up of a stout exvlindrieal

base, abruptly rounded and tipped with a short triangular spine
(fig. 12). This represents the endopod of these maxille as seen in
the metanauplius stage: the exopod has even thus early degenerated
into the form seen in the adult. @ papilla fused with the hase of the
endopod and carrying two small spines.

The mouth tube is eylindrical and nearly as wide at the tip as at the
base: the moutih opening is subterminal (a little ventral), and heavily
fringed with hair<. When viewed from the ventral surface the tips
of the mandibles can be seen inside the openineg. They are slender
and two-jointed, the terminal joint only one-cichth as long as the

Fra. 12.—THE MOUTH-TURE, MANDIBLES, AND SECON] i, I3 —T1E FIRST AND SECOND MAXILLE
MAXILLAE oF v MALE CIIALIMUS OF ALEBION PEDS OF A CHALIMUS OF ALERTON GLABER,
GLARER.

hasul and minutely toothed along its inner marein, the number of
tecth being eighteen or twenty.

The first maxillipeds (fig. 13) are <imilar to those in the adult, the
two joints about the same length, but the bhasal joint considerably the
stouter.  Both the terminal elaws have a toothed membrane along
their inner and outer margins.

The second maxillipeds are short and stout; the hasal joint is nearly
as wide ax long, and is filled with strong muscles; the terminal claw is
stout at the hase but tapers to o weal tip, not much longer than the
accessory spine and only slightly curved.

All three pairs of swimming lees (e, 1) are biramose and the rumni
arc one-jointed.  In the fivst pair the exopod ix as long as the hasal
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joint and much larger than the endopod: both rami terminate in stout
spines, three on the exopod and two on the endopod, with several
smaller accessory ones on the outer margins.  In the second legs the
two rami are about the same
\_,_ length, broad and disk-like, and
much shorter than the oblong hasal
joint.  They also terminate in stout
spines, five on each ramus.
In the third legs (fig. 15) the rami
_— arce almost exactly like those on
the second legs, but the basal joint
omd ix very much swollen and has oh-
tained a good  start toward the
hroad lamellar condition of  the
adult.  The exopod terminates in
five spines. considerably smaller
than those on the second legs,
while the endopod has only three.
There is no trace of the fourth

Floo TE—"THE FIRST AND SECOND SWIMMING LIS or hith |l‘-.'_','.'-i at this HL&L}_{'G of de-

GF A CHALIMUS OF ALEBION GLARER.
velopment.

The voung male is very simlar to the female, except that the
carapace is relatively larger, while the free segments of the thorax
are much shorter and the segmentation is more distinet.

The fourth legs (lig. 16) appear toward
the close of this echalimus stage, and are
rami being very minute. At the next \
molt the segment carrving them is fully

separated from those which follow it.

distinetly bifureate at the ends, the two \

The posterior portion of the hody now
rapidly elongates, and the larvaadvanees
by several (1or 5) molts toward its adult
form. The genital segment is separated
from the abdomens: at first smaller than
the Iatter, as in the Caligina, it in-
creases until it becomes much larger.
The swimming legs also increase in )
- B . 7 Fio, 15, —THeE THIRD SWIMMING LEG OF A
size, and the large apron of the third e
pair hecomes fully developed across the

posterior end of the carapace, completing with the latter the large
sucking disk which is to constitute the chief organ of attachment to
the body of the host. At the same time the second antennie, which
lave remained as oreans of attachment through these early stages,
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now decrease in size, become of secondary importance, and finally
assume their adult form (fig. 17).

These facts with regard to development settle several questions
which have hitherto been in dispute.

In the first place they fully justify the separation
of the genus and its near relatives from the Calig-
ine on the one hand and from the Pandarinwe on
the other, and their establishment as a new sub-
family intermediate between these two.

In the genus Alebion the fourth legs are so rudi-
mentary that it is impossible to tell from the mor-
phalogy of the adult whether they are to be
regarded ax uniramose or biramose.

Consequently it has been diflicult to locate the
genus with any certainty: Heller placed it among
the Caliginee, with which it is closely afliliated in
morphology and habits; Gerstaecker placed it in
a subfamily which he called the Nogagina as inter-
mediate between the Caliginge and the Pandarinwe,
This latter ix the correct position, as the develop-
ment proves.  The mouth-parts and maxille are
like those of C(uligus in early development, but
there is no frontal filament, the second antenn:we
serving in its place.  As development progresses
the maxillie become broadened and flattened into
r'\i::’;\\ (‘:S:‘i:_:f"“‘:“":r' lamina (fig. 15) very similar to those of fendaris,

weany 1o worr axro While the second antenna are reduced to normal
e i ._wizn and shape. l’»ut.‘ the female never degenerates
seovpst  separaten ito a lixed form like -

AND THE FOURTIL LEGS (Jops e on the contrary, the
ALREADY FORMED. i

adults of both sexes are fully
as lively as any Culigus and both swim and
scuttle about freely.  They thus show characters
belonging to both the subfamilies mentioned
and constitute a well-delined conneeting  link
between them.  This is exactly where Ger-

stuecker has placed them, but there are several o 17 —rtie spcoxn an
reasons why his name of Nogagina can not he  TENNA 0F AN ADULT MaLE

N N N OF ALEBION GLABER,
accepted for the subfamily.

The first objection is to the name itself. The genus Nogagus is
made up entirely of males belonging to other genera, Pandarus, Nes/p-
pusy Demoleus, Eehthrogalens, and Dinematura. 1t has, therefore, no
right whatsoever to appear as a separate genus, much less to be taken
as the type of a subfamily.
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There are more species of ** Vogagus” which are the males of £an-
dirns than of any of the other genera mentioned; hence we should
have the anomaly of two subfamilies—one founded on the females and
the other on the males—of the same genus.

A second objection is found in the faet that both Gerstaccker and
Stecnstrup and Littken are obliged to separate their Nogugus males
into two groups on generic characters. It this means anything at all
it means that we have here two distinet genern under the sume name,
and this confusion at least ought to be cleared np before the name is
used for the type of a subfamily.

Finally, in the subfamily Nogagina, ns constituted by Gerstaecker,
we find a heterogencous medley of forms which manifestly do not
belong together.  As already stated, many Nogagus species are the
males of  [lndarus, while others belong to the genera Nesippus,
Dewmolevs, Fehithvogalews, and [ newature. This very resemblance of
the males would sugeest stronely that

these five genera belong to the same
subfamily.  Further investigation
proves the truth of this suggestion,
and they must be elassed with the
Pandarinwe, as will be clearly shown
under that family.

But when you have removed these
five genera from Gerstaccker’s Nog-
agina there is not asingle species of
Nogagus lefty and hence that name
must be dropped.  Furthermore, of

the genus  Dysgains, which  Ger-

Fra. I3.—THE MOUTH-TUBE AND SECOND MAX
A ok ax apver aace oF Aceeion staccker inceludes in this same sub-

FLADER. 0 o
family, only the males have been thus

far examined. We can not bhe sure, therefore, whether this is
even o valid genus; and of course can not locate it with certainty
(see p. T12).  The genus 7iehius, also included by Gerstaccker in the
Nogagina, is classed by most anthors with the Caligine.  We have
chosen to place it by itsclf for reasons stated on p. 670, but wherever
it may be placed it clearly does not belong with “Nogagus.”  These
climinations reduce the ten genera which Gerstaecker ineluded in bis
Nogagina to three, and Nogogus /s not one of the three.

With these three are to be included Steenstrup and Liitken’s
(iloiopoles and Dana’s Caligerdo, Steenstrup and Liitken’s Dysqains
(provisionally}, and the new genus /2dssonns, making seven genera in
the subfumily.  Steenstrup and Littken” have already separated this
roup very clearly from the rest of the Caliginae but did not constitute

(4
o

« Bidrag til Kundskab om det aabne Havs Snyltekrebs og Lerneer, 1861, p. 11.
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for it a distinet subfamily. That we are now justilied in doing, and
accordingly the name of the oldest of the five genera, Ewryphorus
(Milne-dwards, [840), has been selected tor the name of the sub-
family, which becomes the Euryphorina,

SUMMARY.

1. The life history of the genera belonging to this subtamily is
similar to that of the Caliging except in the following details.

2. The balancers near the posterior end of the nauplius’s body are
more slender, are evlindrieal throughout, and stand out at right angles
to the central axis.

3. In the metanauplius the first thorax segment is completely fused
with the carapace, a condition as far advanced as that of the chalimus
in the Caligine. Lt thus exhibits the first step toward that precocious
development which characterizes the more degenerate families of these
parasites.

4. The setie on the terminal joint of the fivst antennae in the meta
nauplius are not plumose, hut are very long and dichotomously branched
toward their tips, forming a web ov mat like that in certainalge. They
thus retain mueh of the locomotor function which they possessed in the
nauplius stage.

5. The second maxiile in the metanauplins consist of two entirely
separate rami of about the same size.  The endopod is short and stout
and slightly bifureate at the tip: the exopod consists of two slender
diverging spines united at the base.

6. In the chalimus stage there is no frontal lilament; instead. the
second antennwe are enlarged and extend straight forward in front of
the enrapace, serving as the only organs of attachment.

7. In the chalimus stage also the sccond and third segments are
fused Juter se, while the separation of the fourth segment is clearly
indicated by a well-marked econstrietion.  This is another evidence of
precocious development, for in the following molt, when the fourth
segment is fully separated in both subfumilies, we find it withont
appendages in the Caliginae, but with a pair in the Earyphorinie,

8. The second maxillie in the chalimus are simple, the exopod hav-
ing thus early degenerated into the form scen in the adult, a papilla
fused with the base of the endopod and carrying two small spines.

9. The fourth legs when they first appear ave distinetly bifureate at
the tips, the two rami heing minute.

10. This life history clearly separates the genera here included from
the Caligine on the one hand, and, reenforced hy the morphology of
the adults, from the Pandarinme on the other.  We are thus justified
in constituting for them a separate sublfamily, intermediate between
the two, which is named for the oldest genus included in it, the
Furyphorinwe.
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ANALYTICAL KEY TO GENERA,

1. Three thorax segments fused with the head; the fourth segment only free ... 2

1. Only the first thorax scgment fused with the head, the others free; no dorsal
plates; all the swimming legs biramose, the rami three-jointed.

Dissonus Wilson, 1906, p. 716,

2, One or more pairs of legs uniramose, the others hiramose oL ... 3

2. All fonr pairs of swimming legs hivamose. oo 4

3. First legs only uniramose, their terminal claws curved and simple; setee on anal

laminae short and non-plumose_. ... Cualigeria Dana, 1852,

3. First and fourth legs uniramose; claws on first pair straight and three-parted;

setie on anal laminge long and plumose.

(Hloiopotes Steenstrup and Littken, 1861, p. 698,

4. Exopod of fourth legs three-jointed, endopod two-jointed - .. ... ..... 5

4. Both rami of fourth legs with the same number of joints. . . __ . ... ___. [

5. Setweonfourthlegs plumose; first abdomen joint mueh larger than sceond and covered

with a dorsal wing or with two lateral wings. ... Euryphores M.-Edwards, 1840,

5. Setie on fourth legs non-plimose; abdomen joints about the same size, without

WIS . e Clytrophora Gerstaceker, 1853,

6. Ramiof fourth legs small, the two joints fused; ramiof first three pairstwo-jointed,

without horny processes ~ ... .. Dysgamus Steenstrup and Littken, 1861, p. 712,

6. Fourth legs rndimentary, hidden; exopods of first three pairs with horny proe-

e R Alebion Kroyer, 1863, p. 702.

Genus GLOIOPOTES Steenstrup and Liitken.

Carapace large, oval, shield-shaped. Frontal plates wide and dis-
tinct, without lunules; first antennwe slender and two-jointed, like
those of (u/igns.  Mouth tube short and wide:; second maxilla bifur-
cate and flattened, but not laminate, as in Fwdarns.  Furea com-
pound. Fourth thorax segment free, with two dorsal plates which
covera portion of the genital segmept.  First and fourth thoracie legs
uniramose, second and third biramose: terminal claws on the first legs
three-parted.

Genital segment large, produced backward in the female on either
side of the abdomen in the form of an elongated, curved process, car-
rying a serrated, styliform appendage on its outer border.  (fenital
sogment in the male without posterior proceses, but having the styli-
form appendages attached directly to its side<.  Abdomen slender and
two-jointed; anal laminwe elongate and liliform.  Egg-cases and egos
as in Culigus.

(yAows, knavish, and 7d7ys, a drinker or tippler.)

ANALYTICAL KEY To THE SPECIES.
1. Dorsal plates on the fourth segment short and rounded, covering only a little of
LT o s el B ) 1 R T O T 2
1. Dorsal plates elongate, rectangular, covering all the genital segment except the
PECRRINGRL - oo s s e capsuazan hygomianus Steenstrup and Litken, 1861,
2. Dorsal plates semilunate, longer than wide; first antennie concealed; abdomen
T TaT 011 b O S SO Fruttoni ('Thoms=on, 1889).
2. Dorsal plates much wider than long; first antennie prominent; abdomen heavily
armed with gpines along the sides.._._._______ ornafus Wilson, 1905, p. 699.
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GLOIOPOTES ORNATUS Wilson.
Plate XV figs, 28-34.
Gloiopotes ornatus Wiisox, 1905, a, p. 127,

Frmale.—Carvapace eiliptical, about the same length as the rest of
the body, considerably longer than wide, strongly avched.  Frontal
plates well defined, but narrow and without lTunules.  Posterior sinuses
large and well rounded: median lobe less than half the body width,
not projectine beyond the lateral lobes, concave posterially and some-
what incised at the center.

This lobe enlarges posteriorly until it fills the posterior sinus on
cither side and overlaps the lateral lohe.

The arrangement of grooves separating the various carapace areas
ix very complex and constitutes the first important factor in producing
the variegated or ornamental appearance of the dorsal surface.  Tho-
racic area large, oblong in general shape, and oceupying three-tifths
of the width and two-thirds of the length of the carapace.  Its lateral
grooves have a graceful double curve, while at the center anteriorly
i1 triangular incision into which fits the posterior end of the eye
avea.  From the apex of this incision a groove extends hackward along
the median line nearly to the eenter of the thoracic area, where it divides
and sweeps outward toward either side in a broad curve. The tho-
racic area is thux divided approximately into quarters, each of which
is ornamented by various elevations and depressions of the surface.

The eye avea is obovate in outline, quite small, and clearly separated
from the eerebral area in front, the thoracic area behind, and the late-
ral areas on either side.  The eves themselves are distinet, situated
about in the center of the area, and inclined toward the mid axis.  The
grooves at the gides of the eve area are prominent and extend forward
along either side of the cephalic area of the frontal plates.  Numerous
smaller grooves branch from those already mentioned and add to the
varicgated appearance.  There is also a row of small spines along
either side of the median posterior lobe and a row of long and wavy
hairs along the posterior half of the outer margin of the lateral lobes.

The free segment is short and wide and is covered dorsally by two
broad plates which extend laterally over most of the basal joints of
the fourth legs, and posteriorly over a very little of the genital seg-
ment. These plates are smooth and quite transparent along their
lateral and posterior margins, but are thrown into numerous folds and
wrinkles at the center, where they join each other.

The genital segment is horseshoe-shaped, contracted into a narrow
and short neck anteriorly, where it joins the free segment, then widening
abruptly to more than half the width of the carapace, and prolonged
hackward in a stout lohe on either side of the ahdomen.  The sides of
the segment are convex, while the tips of the lobes curve in toward
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the abdomen.  The dorsal surface of the seament has a few scattered

spines on either side at some distance from the mid-line. There is
also a row of 5-8 along the center of the lateral margin.

Back of these and at about the centre of the lateral lobes is fastened
a trimmgular flap or membrane, nearly as long as the lobe, quite nar-
row. and extending diagonally backward and outward.

[t is ornamented around its edees with a row of short and stout
spines,

The abdomen is eylindrical and two-jointed, the hasal joint some-
what wider than the terminal and about half as long.

Near the centre of the terminal joint on the dorsal surface is a large
knoh, which is ornamented at the sides and above by rows of short
spines. The posterior margin of this knob looks like the second joint
in the abdomen, but an examination of the ventral surfice shows that
there is but a sinele joint.

The anal papillie arve thread-like and about the same length as the
terminal joint.  They are somewhat broken in all the specimens at
command, hut did not show any signs of the spines toward their tips,
as noticed by Thomson in (oiopotes hutioni,  The first antenna are
large, the terminal joint longer than the hasal, very narrow, evlindri-
calo and wholly destitute of setiwe. The sccond antennae are large and
stout, the hasal joint considerably flattened and reenforeed posteriorly
by a short and broad spine, the terminal joint a strong claw with an
tecessory setin upon its ventral surface,

The first maxillie are small and three-parted, the two inner prongs
shorter and more acute than the outer, which is hroad and spathulate.
The second maxillie are <hort, stout, and bifureate for more than half
their length, the outer branch larger and longer than the inner.
These maxillie are very chitinous and turn dark brown in aleohol, like
the tips of the claws and the spines.

The maxillipeds are like those of (Wligus, the first pair long and
slender, the second very large and stout; the basal joint is swollen and
nearly twice as long as the slender terminal claw, which Iatter carries
a =toul aecessory seta on its inner marein.

The furen is compound with bifid hranches, between which lies
broad  U-shaped sinus; the outer hranch extends outward nearly at
richt angles from the hase of the central sinus; the inner branches
diverge somewhat; cach is enlarged at the tip and subdivided there
into two short and hlunt knobs. The central foramen has the form of
an isosceles triangle, the apex pointing backward.

The swimming lees ave very similar to those of Culiyus; the two
inner terminal claws of the first pair are replaced by three-pronged
claws, the two ventral prongs heing stout, situated side hy side, and
strongly chitinous, while the dorsal one is slender and remains snowy
white even in aleohol (Plate XVIIL fig. 31).
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. The spines on the exopods of the second legs are stout and sharp,
and so chitinous that they turn a very deep brown,

The rami of the thivd legs are close together and each is two-jointed:
the endopod is considerably lurger than the exopod, unlike the condi-
tion in most of the Caligidie, and is closely appressed to the margin
of the basal apron.  Indeed this rumus is almost exaetly like the two
terminal joints of the endopad of the sccond legs.  The exopod, on
the contrary, is small and short, but has a large bipartite elaw or spine
on its basal joint.  The fourth legs are large and stout. the basal joint
much swollen and conziderably longer than the three terminal ones,
which are only indistinetly separated.  The second joint bears a cluster
of short spines on its ventral surface near the base, and a longer and
stouter spine at the distal end.  All three joints earry a fringe of =mall
teeth alone their outer margins,  Fifth legs entirely wanting.

Total length, 11 mm.; length of carapace, 5.4 mm: width of <ame,
4.6 mm.; length of genital segment, 3.4 mm. (including the spiny
appendages): length of abdomen, 3.2 mm.

The egg-strings are a little narrower than the base of the abdomen,
but hroken so that no idea can be given of their length.

Color (of alcoholic specimens) a uniform vellowish gray without
pigment; all the chitinous portions were turned a deep russet brown.

(ornatus, ornamented, alluding to the numerous spines and grooves on
the dorsal surface).

The speeies deseribed by Thomson in 1889 ax Lepeophtheiris follond
and afterwards vightly transferred by Bassett-Smith (1889) to (/o
potes is very similar to the one here described.

The chief differences lie in the dorsal plates which cover the free

segment, in the grooving of the dorsal surface of the carapace, in the
fringe of long hair adorning the posterior half of the lateral lobes, and
in minor details of the appendages, particularly the first antenna and
the tripartite first maxilleae.

A careful study of the present specimens and their comparison with
those desceribed by Thomson suggest foreibly that he did not have a
male and female, as he elaimed, but rather two females, one with and
and the other without egg-strings.

The two speeimens on which the present species is founded are in
the same condition, but they are more nearly alike, and, furthermore,
they resemble the one which he designates as a male much more than
they do the female. The only sexual differences which he notes con-
sist in a narrowing of the anterior and posterior portions of the body
in the female and a diminution in the size of the dorsal plates.  Such
differences might easily he due to unequal shrinkage, which frequently
oceurs even with specimens in the sume vial, as every investigator who
handles preserved material knows only too well.
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Furthermore the sexual organs shown in the genital seements of
Thomson’s * two™ sexes are exactly alike, which wounld he vather an
anomaly among the Caligidae.

The male of (loiopotes hygonianins was deseribed by Stebbing in
1900, and is exactly what would be expeeted in a genus the females of
which show such manifest heginnings of degeneration.

But this male is altogether different from that deseribed by Thom-
son and adds to the probability that the latter is really an undeveloped
female.

This species ix founded upon two excellently preserved adult females
which were obtained from the outside surface of a swordfish at Woods
Iole, Massachusetts.  (Cat. No, 6209, U.S.N.M.)

Genus ALEBION Kroyer.

The genus A/ebion was established by Krover in 1863 for a single
specimen which he claimed was a male and to which he gave the spe-
cilic name corcharie from its host.

This was sufliciently ditferent trom Culiyus on the one hand and
from fundarus on the other to warrant its separation as an interme-
diate form, and for it Kroyer gave the following diagnosis:

Proboscis intermediate in form between that of the Caliginee and the Pandaringe,
Palps (second maxillie) large and stout.  Feet of the third (the first thoracic) pair
two-branched, the branches biarticulate, the inner one being the smaller. The first,
second, and third pairs of thoracie feet armed with corncons bodies of a peculiar
form on the laminge of their outer branches. Fourth thoracie legs very rudimentary,
uniramose, and two-jointed.  Two teeth projecting from the posterior border of the
carapace. xth thoracie (genital) segment fringed with setie.  Antennal palps,
anterior subsidiary hooks (first maxillie ), lunules and furcula lacking. @

In 1892 van Beneden deseribed” the male and female of a species
which he elaimed to be the tyvpe of a new genus, Caligera difficilis.
His figures and descriptions are hoth inaccurate and incomplete, hut
enough was given to show plainly that he had secured a species of
Alehion, and it was rightly transferrved to that cenus by Bassett Smith
in 1899,

Bassett-Smith himself found in 1898 what he claimed to be the
temale of Kroyer's species and gave in the following vear these genus
characters:

Carapace large, oval.  Frontal plates well marked.  Anterior antennie two-jointed.
Fourth thoracie segment with small dorsal plates. Genital segment broad, prolonged
backward in two clongate processes with the ends and outer margins dentate,
Abdomen biarticulate.  Candal plates with long setze. The first three paivs of thor-
acie limbs hiramogze, with lunate corneons bodies on the outer hranches; fourth pair
of limhs quite rudimentary, hidden. ¢

o Bidrag til Kundskab om Snyltekrebsene, 1863, po 168,

b Quelques nouveaux Caligidds de la Cote &' Afrique, ot de U Archipel des Acores,
1892, p. 258 Plate v, See also p. 367,

A Systematic Degeription of Parasitic Copepoda found on Fighes, with an Enn-
meration of the known species, 1899, p. 462,
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It is very apparent from an examination of Kroyer's figures and
description that his **male™ was simply a female without eoe-strings,
while Bassett-Smith’s was a female with egg-strings.

Any attempt, therefore, at sex differentiation between the two is
futile. The new species here deseribed with their entire life history,
and the true males now for the first time completely differentiated,
necessitate many changes in both these generie diagnoses, that of
Kroyer being much superior to Bassett-Smith’s substitute.

GENERIC DIAGNOSIS.

General form similar to that of Lepeophtheirus.  Carapace elliptical,
much longer than the genital segment.  Frontal plates well defined
and without lunules.  Fourth thoracie (free) segment with small but
well-defined dorsal plates in the female; these plates very rudimentary
or entirely lacking in the male.  Abdomen biarticulate.  Anal lamina
relatively very large and armed with long setwe.  First three pairs of
thoracic legs two-hranched, the exopods armed with stout, strongly
curved, corncous claws, much larger than those in other genera.  Each
hranch of the first pair biarticulate: of the other two pairs, triarticu-
late. Fourth legs rudimentary and invisible from the dorsal surface.
Furca lacking, but in its place appear two corrugated chitin ridges
arranged like the sides of a V. the apex pointing backward (fig. 15,
p. 696).  Genital segment enlarged as in the Caligina, without any
traces of fifth lews,  Bgg-cases and eges as in Caligus, nsually quite
long. Development similar to that of the Caligina, but in the chali-
mus stage the young are attached by means of their enlarged second
antennwe, and there is no frontal filament.

ANALYTICAL KEY TO SPRECIES,

1. Genital segment quadrangular, with rounded corners and without posterior pro-
COREBE - - & e e o m e e e e emm mmmm e mmm e e me e e ameemmmeeiemroeataassassaaan 2

1. Genital segment spindle-chaped or lunate, with conical processes at the posterior
T8 0412 v RS +

2. Males; genital segment less than one-third as wide as the carapace; abdomen

joints the same width oo ... i B e e e e R T 3

2. Females; genital segment more than half the width of carapace; basal abdomen
joint nearly twice as wide as terminal_._.__._._.. glaber Wilson, 1905, p. 708

3. Genital segment one-fourth longer than abdomen; the two joints of the latter the
SIS TENEHH oo s s s e s difficilis van Beneden, 1892

3. Genital segment one-fonrth shorter than abdomen; terminal joint of latter nearly
twiceas long as basal. ..o o o iooian graeilis Wilson, 1905, p. 704

4. Males; posterior processes of genital segment shorter than basal joint of abdo-
men; fifth legs showing at center of the lateral margins,

glaber Wilson, 1905, p. 708

4. Females; posterior processes of genital segment as long as, or longer than, the

entire abdomen; tifth legs not visible dorsally
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5. Body of genital segment mneh wider (1.5 to 3 times) than long, with spines on

themarginsonly_ oo . . 8

5. Body of genital segtient a little longer than wide, the entire dorsal surface and
margins covered with spines; dorsal plates small and close together,

difficitis van Beneden, 1892

6. Dorsal plates small and  widely separated; cenital segment often entirely

e R gracilis Wilson, 1905, p. 704
. Dorsal plates of good size and close toge lhel their hases fused; genital segiment
and processes with a heavy [ringe of spines. .. ______ Hl.'L]J(Ul.z Kroyver, 1863

ALEBION GRACILIS « Wilson.
Plate XVII1I, figs. 35—48.
Alebion gracile Wirson, 1905, 1. 128

Fomale. —Carapace elliptical, a little longer than wide, prolonged
anteriorly on the mid line over the frontal plates into a blunt rostrum
which just reaches the anterior marein of the frontal plates.  Poste-
rior sinuses hroad, somewhat enlarged at their bhases, and div iding the

carapace into nearly even thirds,

Both median and lateral lobes squarely truncated.  Grooves sepa-
rating the areas arranged like the letter H ax in Callgus, but with the
sides widely separated, making the lateral areas narrow and the median
area very hroad.

Free thoracic segment nearly as wide as the genital segment, half as
long ax wide, and bearine upon its dorsal surface a pair of semilunar
plates.  These are parallel to the median line and some little distance
from it, their convex sides outward and their posterior ends somewhat
enlarged and overlapping the genital segment.  This latter is a little
more than half the width of the carapace, widest at the center, and
prolonged posteriorly on cither side into a stout conical spine which
reaches bevond the anal lumine.  The sides of this segment and its
posterior projections carry in the fully developed adult a fringe of
short spines while at the tips of the projections are three or four
longerones. In immature females these spines at the tips of the pro-
jections are the only ones present.

Abdomen two-jointed, the first joint considerably larger than the
second, and extending hackward on cither side of the latter in a blunt
conical projection similar to those on the genital seement.  The ter-
minal segment is strongly constrieted at its junction with the first and
ix only about half the width of the latter. It bearsat its posterior end
a pair of anal laminwe nearly as long as the segment itself, slightly
enlarged at their tips and curved in tuw‘ud ach other. Each lamina
carries four long plumose seta.

First antennwe two-jointed as in Culigus, but not as heay ily armed
with spines: posterior pair with a large hasal joint and a slendﬂ' sim-
plc tvrmuml claw attached at one side.

a For clutn;_ru in gemhrr see p, 707.
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Prohoseis slender and conieal; the chitin framework is quite simple
in construction and consists of four longitudinal plates articulated at
the base with the ventral surface of the enrapace.  They taper rapidly
toward the tip, where they are articulated with one another in pairs,
two on the ventral and two on the dorsal surtace.  Between these
plites are other shorter ones which only veach half the length of the
prohoscis.

Over this framework is stretched the upper and under lips.  The
mouth opening is subterminal and horseshoe-shaped, the curve heing
at the tip of the proboscis, while the sides extend back on the ventral
surface alongside the lower lip.  The entire opening is heavily fringed
with hairs.  The mandibles are slender and somewhat spatulate in
<hape with a row of ten or twelve comb-like teeth on the inner margin
at the tip.

The two pairs of maxille are reduced to mere semicircular plates,
attached in the normal positions but scarcely raised above the ventral
surface.  The first and second maxillipeds are normal, the terminal
claw on the latter being stout and lacking an accessory spine on its
inner margin.

The basal joints of the first pair of legs are rather swollen and earry
a short and blunt projection at their outer ends on the ventral surface
just where the terminal joints are attached.

The exopod is much larger than the endopod, both being two-
jointed: the joints are approximately equal in the exopod and the
terminal one carries in addition to the regular plumose setie and spines
a large chitinous claw or process which is curved down tightly against
the end of the joint. In the endopod the basal joint is about four
times the size of the terminal, the latter being nearly spherical and
carrving a single large plumose seta on its inner margin.  The second
and third legs are normal, save that in each the exopod hears upon the
ventral surface of its two terminal joints huge chitin claws similar to
those upon the first pair.  The rami of the third legs are larger than
in ¢ uligus and project well bevond the basal lumellze.

The fourth legs are so rudimentary as to be entirely concealed, in a
dorsal view, by the sides of the fourth segment, and in a ventral view
by the bases of the third legs. By lifting up the latter the stumps of
these legs can be seen on the ventral surface of the free sezment: they
are papillate, one-jointed, and terminate in three short setwe.

The rudimentary fifth legs can also he secen as triangular stumps
near the lateral margins of the genital segment, each carrying three
short setee.

The furca is wanting, but in its place is a pair of chitin ridges,
hetween the bases of the first maxillipeds. These start close together
on either side of the mid line and run diagonally forward and ontward
toward the second maxille.  They are raised considerably from the

Proe. No ML voll xxxi—06——46
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ventral surface and are corrugated like nowood rasp. Eoe strings us
wide as the last joint of the abdomen and nearly as lone as the entire
ho ]'\'. cach containing froni sixty to seventy coes,

y ity width of same.,

Total length, 10 mm.: length of carapnee, 5.3

»

L0 mme length of genital segment, 5.0 mme s width of same, 206
i leneth of abdomen, 167 mm: length of ege strings, @ .

Color a transparent cartilage cray, exactly like the skin of its <hark
|l():~(~,

(il s, slender. graceful.)

Mode.—The male differs noticeably from the female in the propor-
tion of the body regions,  The carapace is orbicular rather than elip-
tical. heing actually wider than longe, while the remainder of the hody
i~ stronely narrowed. thus making the contrast between the two very
striking.  The tree thorax seement laeks the plates npon its dorsal
surface, but carries on either side @ rounded, swollen protuberanee,
looking like the stumyp of a large fourth Tee which had been ampu-
tated.  The real rudiments of the fourth legs are borne on the ventral
surface of these protuberances and are short and very slender,

The genital seoment is small and spindle-shaped and has not even a
trace of the posterior conieal horns found in the female.

The rudiments of the fifth feet are plainly visible on the ventral
surface of this segment.

The ahdomen is narrow and made up of two spindle-shaped seoments
of about the sume size, the anal lamina are relatively as large as in
the female and each terminates in four plumose seta.

The second antenme are used for clasping organs, and are hence
mueh larger and stronger than in the female, and their terminal elaws
are branched like a stag’s horn, There is also a large elaw-like spine
projecting from the outer margin of the basal joint near its distal end.

The other appendages arve like those of the female, except the second
thoracie legs, on the exopods of which, in place of the large claws
found in the female, there is a long, conical body protruding from the
outer margin of the second joint.

From the peculiar structure of tnese organs in this and the follow-
ing species it scems probable that they are connected in some way
with the transference of semen to the receptacles in the genital see-
ments of the female.

Total length 6 mm.  Length of the carapace 3 mm.  Width of sune
3.2 mm. Length of genital scement 125 mm. Width of same 0.9
mm. Length of abdomen 1. mm.

Color the =ame as that of the female.

Nanplivs, -Body elliptical, much longer than wide, with evenly
rounded ends.  Eye spot rather large and of a dark hrown color; the
other pigment lighter, gathered at the posterior end of the body, and
shading anteriorily insensibly into the colorless and transparent region,
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which Jatter fills the whole of the anterior half of the nauplius.  The
three pairsof appendages attached well forward and of the usual shape.
The first pair are not carried pointing diveetly forward side by side
as in the Caliginwe, hut extend outward at the sides of the hody like
the other (wo pairs. The balancers are widely separated, clongate,
evlindrieal throughout, very slender, and they taper to an acuninate
point.

Total leneth 0.3 mm.  Wideh 0. 165 mm.

Thixspeeies is fairly abundant and the United States National Museum
collection ineludes ten lots, as follows: From the head of an unnanmed
shark fourteen females and four males, taken at Clarion Tsland and
numbered #2724, U.S.N. M. (cotypes).  From Mustolus cands three
females (Cat. L\(). 8122, U.S.N.M.): one female (Cat. No. 12665,
[U.S.N.ML); one female (Cat. No. 82725, ULS.NOML). From Clorelio-
pias Littoral/s one female (Cat. No. 6205, U.S.N.ML): two females
and a male (Cat. No. 32726, l'.‘w‘ N.M.).  From Cureharias obscirs
three femnles (Cat. No. 6033, U.S.NOML)L From o pollack o single
female (Cat. No. 12664, U.S. NN From a species of Zrygon w sin-
ele female (Cat. No. 6210, U.5.N. _ll.). From a DBonito one female
(Cat. No, 32727, [T..“*.N.M.).

In 1892 (as stated above, po 702) van Beneden desceribed a0 new
cenus" belonging to this subfamily which he named Caligero, with
the speeies digficdis. Tis figures and deseriptions plainly show that
the copepod was veally an AZebion, and accordingly Bassett-Smith in
1399 changed the specific name which Beneden had given in order that
it might agree in cender with the name JA/edbion.

For he fell into the ervor of supposing that this nume was neater in
gender because it ended in ““on,” and hence he made the new name
s ebion digiiede.”  The present author made the same mistake without
looking up the derivation of the generic name.  And the two new
species published in 1905 were named vespeetively = yraede™ and
Solabrus But dAlebion is the name of one of Neptune’s sons, hence
misculine in gender,

Beneden’s deseription is not very eclear. but the points which he
emphasizes are sufticient to (il.\lln}_{ul.\]l his species from the one here
described.  In gracilis the free segment of the adult female is three-
fourths as wide as the genital segment. while its dorsal plates are
widely separated even at their hases.

In difficilis the free segment is only a little more than half the width
of the genital seement and its dorsal plates are close together with their
hases fused.  But the erveatest differences appear in the genital seg-
ments in dfiicilis the hody of this segment is longer than wide, while
the posterior processes are slender, eylindrieal, and parallel. More-
over the entive dorsal and ventral surfaces as well as the margins are
covered with a thick coating of spines.  But in grac//ss the body of
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the genital segment is one-half wider than long, and its posterior
processes are stout, conical, and considerably divergent.

In this species also there are never more than a few seattered spines
along the margins of the segment and on its processes, while in many
specimens the entirve segment is withont spines,

There are also numerous minor differences in the detail of the
appendages, particularly the mouth parts and the third thorax leges,
In the males the chief differences lie in the relative size and <hape of
the genital segment and abdomen as already brought out in the key
on p. (03,

From Kroyer's species, cvrcharie, the present form differs in the
size and position of the dorsal plates on the free seement, in the size
and <hape of the genital segment, and in the detail of the appendages.
In the female described by Kroyer the dorsal plates on the free seg-
nient were close together, theiv bases fused. with anangular interyen-
ing space, and they reached hack to the center of the body of the veni-
tal segment.

Bassett-Smith says of the female which he deseribed: < In outward
form the dorsal plate covering the last thoracic segment was much
less apparent.” There must have been two of these plates, and the
fact that he speaks of them as one would indicate thorough fusion.
Here, on the contrary, we find the dorsal plates noticeably distinet to
their very bases which are widely separated, while they scarcely over-
lap the genital segment at all, to say nothing of reaching its center.

Again the female deseribed by Krover had a genital segment more
than three-fifths as wide as the earapace, and the body of it, exclusive
of the processes, is nearly twice as wide ax long. In the female
described by Bassett-Smith the genital segment was two-thirds the
width of the carapace and more than three times as wide as long.
But in the present species the genital seement even of a female earrv-
ing cge-strings is not half the width of the earapace, and is less than
one-third wider than long.

Here again also the genital scement is smooth or has but few setw,
while in carcharie there is a heavy fringe around the entire margin
and along the processes.

ALEBION GLABER » Wilson.
Plate NIX, figs. 44-61; figs. 17 and I8, pp. 695 and 696,
Mebion glabrum Winsox, 1905, p. 129,

Lomale.—Carapace orbicular, squarely truncated posteriorly.  Fron-
tal plates well defined.  Posterior sinuses broad and deeper than in
gracide. Longitudinal grooves between the carapace areas widely
separated leaving a very broad median area.

“Rome new or rare Parasitic Copepods found on Fish in the Indo-tropic Region,
1848, o, 367

" For the change in gender, sce p. 707,
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Free thorax segment nearly as wide as the genital segment, two-
fifth= as long as wide.  Dorsal plates rather small and nearly orbicu-
lar, scparated by a wide median space.
Grenital segment half the width of the carapace. oblong in shape,
with nearly parallel sides and well-rounded angles,  Tts entire margin

ix smooth and without any trace of the marginal fringe of spines or
the posterior prolongations on either side of the abdomen which are
present in other species,

Abdomen two-jointed, the joints about the same sizes on either side
of the first joint a semiciveular wing or thin fold of skin projects out-
ward laterally from the dorsal surface. the combined width of the
Joint and the two wings heing about half that of the genital segment,
The first abdomen segment has a convex anterior and a concave pos-
terior margin.  The terminal segment is slightly spindle-shaped, with
comparatively small and elliptical anal lamina.  The plumose setx on
these laminwe ave smaller than in other species.  The ceg-strings are
wide and about once and a half the length of the body.

Anterior antennae two-jointed, with the terminal joint much smaller
than the busal and strongly elub-shaped.

The posterior antennwe have a large basal joint with a stout and well-
curved terminal claw.

First maxillipeds the same as in all the Caliginae; second pair large
and stout, the terminal claw strong, but not much curved.

On the inner margin of this claw near its tip is a small, Aattened
flange which extends about a third of the Ieneth of the claw. The
two pairs of maxillv ave similar to those of graeilis, hut the fivst pair
are even more rudimentary and can be found only with difliculty.
The ventral ridges between the bases of the maxillipeds, which take
the place of the furea, are similar to those in gracdis, hut are con
siderably larger with deeper corrugations.

The basipod of the fivst puir of legs is vather small, the exopod
almost exactly like that of grueidis in size, shape. and armature, hut
the endopod is guite different.  Its proximal joint is long with a very
wide flange on the inner margin: attached to this flange where it joins
the basipod is a small strawherry-shaped papille.  The terminal joint
of the endopod earries three setie of equal size as in corchario,

The second legs resemble those of gracilis very closely in segmen-
tation and armature, but the joints are relatively smaller,

The thivd legs present several ditferences; the exopod is narrow and
nearly aslong as the endopod: its segments are much longer than wide,
thus separating the large claws with which each segment is armed.
The endopod is short and stocky and shows its segmentation distinetly.
The fourth legs are similar to those of the other species of the genus.
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but the fifa legs show a distinet exopod and endopod instead of @ sin-
ele trinngular stump. which is exceptional in females.

Total length, 12 mm. Length of carapace, 5.9 mm.  Width of same,
G, Length of genital segment, 3.1 . Width of same, 2 mm,
Length of abdomen, 2.5 mm.  Length of egg-strings, 15 mm.  Of a
gravish horn color, nearly uniform throughout, and not guite as trans-
parvent as graeddis,

(7l ether, smooth.)

Made.—Carapace distinetly longer than wide and obovate or acorn-
shaped, with the widest portion very far back.  Posterior sinuses tri-

-

angular and flaving widely.  Free thorax segment long and narrow,
less than half the width of the genital segment; dorsal plates <o rudi-
mentary as to be indistinguishable.

Genital segment narrow, spindle-shaped, squarely truneated posteri-
orly, with a conical papilla projecting outward and backward from
cach corner and terminating in three small spines.

These are the rudiments of the sixth legs, those of the fifth pair
appearing at about the center of each side of this genital seement and
showing a distinet exopod and endopod.

The abdomen is made up of two nearly equal segments, without the
wings, which appear in the female.  The anal lumina and their setwe
are relatively much larger than those in the female.

The second antennae are hranched like those in the male of groedis;
the other appendages are the same as in the female, exeept the second
legs.  Iere in place of the large claws upon the exopod we find a pair
of curious structures upon the outer distal margin of the second exopod
joint.  The outer of these is much the larger, conical in shape, nearly
ax large as the joint itself, and covered with small spherical warts or
papilla.  The smaller inner one is narrow, cylindrical in form, and
two-jointed, the hasal joint being four times as long as the terminal,
with no peculiarities visible.

Total length, 7.6 mnw; length of carapace, 3.5 nn. width of same,
3.0 mme: length of genital segment, 125 mim.: width of saume, L1
mm.; length of abdomen, 1.35 mne.

Color similar to that of the female.

Metananplins (ligs. +9). —One thorax segment fused with the head
to form the carapace, which is spindle-shaped, the two ends about
the same xize and both emarginate (fig. 4).  Eyes very large and situ-
ated just in front of the center of the carapace on the mid-line.

Frontal plates distinet, but widely separated and folded over on the
ventral surface.  Second thorax (first free) segment wider than the
rost of the thorax and abdomen, its sides strongly convex.  Third seg-
ment about the sume length as the second, but narrower and its sides
not as convex, thoueh still well curved.  Fourth and genital segments
united with the abdomen into a seemens only one-fourth longer than
the third segment, with concave sides and well-rounded corners.
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Anal Luninae short and wide, enc ll hearine four I.nm' :md one S l“
plumose setee.

First antennie two-jointed, the second joint terminating in very long
nonplumose sctae, which are dichotomously branched toward theiv tips.
Second antenne much enlarged and curved over ventrally in a half
circle.  They are the chief oregans of prehension and arve carried
straight forward side by side in front of the carapace.

Second maxille with distinet endopod and exopod, hoth of which
are bifureate at their tips. First and second maxillipeds (wo-jointed
and extending well bevond the lateral margins of the carapace. Two
pairs of swimming legs, each biramose, the rami one-jointed.

Total length, including second antennwe, 115 mm.: length of cara-
prace, L85 mmy width of same, 0,532 nun.; width of free segments,
0. LH mm.,

Color as in the adult, with pigment spots only along the posterior
margin of the carapace and on the abdomen.

Cletl fmns (figs. 10-13).  One thorax segment united with the head
to form the carapace, which is elliptical, about one-half longer than
wide, the posterior horder emarginate.  Frontal plates well defined
and projecting on either side over the basal joints of the first antenna.
Eyves farther forward than in the metanauplius, but still very farvge.
Second and third seoments fused Zuzer se. the former much wider than
the latter.

Fourth and genital segments still fused with the abdomen, but much
fonger than in the metanauplius and showing a deep constriction on
cither side.  Appendages as betore, but cach first antenna is now tipped
with five short and simple setie: the vxu];mlﬂ of the second maxillw are
now reduced to p.llnll von the hases of the e ndnpmla. and there are
three pairs of swimming legs all biramose and the rami one-jointed.

Total length 2 mn, length of carapace 1 mney width of the same
0.7 . width of fivst free segient 0.55 m.; of the seeond, 0,35 nun,

Pigment spots now distributed along the entire length of the lateral
marging.  Otherwise colored like metanauplins.

This 15 a {arge and elean looking species and must he fairly common
since the United States National Museum collection contains the fol-
lowing lots of specimens: From the smooth dog-tish, Mustolus cands
(Cat. No. 8123, U.S.NUML), consisting of twelve females and six males,
taken as the types; (Cat. No. 32830, [T.S.N.M ). i s"mu'l(‘ male: (Cat.
No. 32831, U.S.N. M.), three females: (Cat. No. 32832, U.S.N.M.), eight
females; 6204, one female from Long Island ‘wmth 328388, one females
(Cat. Nos. 32834 and 32835, U.S.N.M.), development stages, ten speci-
mens each; (Cat. No. 52836, U.S.N. ML), two females; (Cat. No. 32857,
U.SONLML), five females.  From Squalus acanthias, three females, two
males: from sand shavk, Zgompodus Fittoralis, three femaios. hath
by V. N Edwards, the former 525830 the latter 6102, From barn-
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door skate (Cat. No. 32839, U.S.N.M.), eight females: from honito
(Cat. No. 32540, U.S.N.M.), one female.

This species presents a marked contrast to all the other species thus
far known in the entire absence of posterior processes on the genital
segment of the female,  This segment has instead well rounded poste-
rior corners, and there is not a vestige left of the fringe of spines
that adorns the margin in other species. In this respeet, therefore,
the four species form a well-detined series, beginning witl o/ yjicil /s,
in which the entire genital segment is covered., passing through eo-
chardey in which there is a heavy fringe along the mareins, graceilis,
i which there are only scattered spines here and there, and ending
with g/aber, in which the spines have entirely disappeared.

There is also wdivect antithesis in the relative structure of the ceni-

tal segment in the two sexes between this species and gracilis.  In the
present species the female has no posterior processes, while the male
possesses apair, although in a considerably reduced form. In gracilis,
on the contrary, the female has o pair of stout posterior processes,
while the male wholly lacks them.

Genus DYSGAMUS Steenstrup and Liitken.

(Founded on males only. )

(loneric dirgnosis.—First three thorax seements united with the
head to form a large rounded carapace.  Frontal plates distinet and
prominent: eyes large and in contact with each other on the mid-line.
Fourth thorax segment freeand without dorsal plates. Genital segment
smalland evenly rounded, without posterior lohes or rudimentary legs,
Abdomen short, two-jointed, with small anal luminge.  First antenna
two-jointed, joints cqual in length: second puirasin AZbion.  Mouth-
tube narrow and conieal, loneer than in Llryphorus, not as long as in
Alehivn. Second maxillae simple, hroadly triangular, and slightly
curved at the tips: maxillipeds as in Eurypliorns,  All four pairs of
legs biramose, the rami two-jointed.

(dipsepetinvs, Svs, badly, and yewos, wedded, alluding to the fact
that no females were found.)

This genus was founded in 1861 hy Steenstrup and Liitken upon ten
or more male speeimens captured at several different places in the
Atlantie north of the equator.  These males were about the same size
(3.5 mm. long), and agreed fully in all essential characters. Bassett-
Smith, the only other writer who has mentioned the genus, stated in
IS0 thet—

Thix genus was made by Steenstrup and Littken from a male only; but in the ¢ol-
leetion of the British Museum there are a laree number of specimens, some witly
extornal ovaries attached, which I have examined anid have no doubt of their
identity; therefore the genus is allowed 1o stand, «

A svstematic: Deserintion of Parvasitic Copepoda found on Fishes, with an Enu-

LT

mieration of the known Species, 1
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And on the next page he adds: =+ Host: = Sharck,” Atlantic and Indian
oceans,”

This last must have been taken from the labels of the Dritish
Museum speeimens, for Steenstrup and Littken distinetly state that
their specimens were taken **
surface,”™

probably while swimming freely at the

It Bassett-Smith’s observation regarding the = large number of speci-
mens, sone with external ovaries attached,” in the Dritish Museum
he correct, there is a probability that the genus is valid,  But we ean
not be certain until the females arve deseribed: for the present, there-
fore. hoth the original species and the new one here deseribed are to
be accepted provisionally.

DYSGAMUS ARIOMMUS, new species.
Plate XX, figs. 62-70.

Mele. Carapaee 0.6 of the entirve length, ovate, considerably wid-
encd and squarely truncated posteviorly,  Irontal plates prominent
and distinet, without lunules, but with a broad and shallow incision ut
the center.  Cephalic area divided by a transverse groove which starts
from the lateral groove on cither side at a point opposite the eyves,
and then divides, one-half passing in front of the eyes and the other
halt beliind themy, in the form of two semicireles of diflerent diam-
eters, the posterior one being the smaller. Thoracic area three-fifths
of the width of the carapace, but short, with nearly straicht and
parallel sidesy squarely truneated both anteriorly and posteriorly.

Lateral areas narrow and elongate, showing elearly the separation
hetween the head and first thorax seement; posterior lobes, with
bluntly-rounded ends just reaching the posterior margin of the thor-
acic area. The narrow and tapering Iateral lobes which extend from
the sides of the second segment hackward inside of, and parallel to,
the carapace lobes are not as completely fused with the latter as usual,
but are separated from them by very narrow and slit-like incisions,
which extend inward halfway to the anterior margin of the second
segment.  The tips of these second segment lobes do not uite reach
the posterior marein of the third segment, which is considerably nar-
rower than the second.

The lateral lobes of the third segment are broadly triangular and
extend diagonally outward and backward over the bases of the thivd
leos. The fourth segment is narrower than the third with prominent
and well-rounded sides.  Genital seement 0.175 of the entirve length,
of a plump, barrel shape, with squarcly truneated ends; no rudimentary
lees visible.

@ Bidrag til Kundskab om det aabne avs Snyltekrebs og Lernweer, 1861, p. 365,
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Abdomen two-jointed; joints about the same length, the hasal one
shightly the wider with tapering sides: anal laminae nearly civeular
i outline, each armed with four long, stout, and densely plumose
<ot Anterior antennie two-jointed, joints about the same fenoth,
hoth ~etiferons: posterior pair rather small with o stout terminal
hook and o curved spine on the posterior margin of the hasul joint.
No first maxille: sccond pair <imple flattened spines, hroadly trian-
oular, situated at some distanee from the mouth-tube on either <ide,
and very far bhack. nearly opposite the mouth opening.

Mouth-tube narrow and conieal, intermediate in form, longer and
narvower than in (loiopotes and Feryphores, hut not as clongate and
pointed as in Aebion. Mouth opening terminal and cirealar, sur-
rounded with o heavy fringe of hairs.  Fivst maxillipeds of the usual
pattern: second pair enlareed, the hasal joint much swollen, but show-
ing no sien of any protuberance or peg opposite the terminal claw.
Thixlatter is slender, stronely curved, and reaches about to the center
of the basal joint,  All the swimming legs are biramose, rami of the
tirst three pairs two-jointed, of the fourth pair rudimentary and appar-
ently one-jointed, owing to a more or less complete fusion of the
joints.  Exopod of the first pair several times larger than the endopod,
with three huee plumose setie on its posterior bhorder. which are
longer than the entire leg.

There are also three good-sized terminal setie and a large spine at
the outer corner. The terminal joint of the tiny endopod has also
three plumose setae on its posterior horder and three spines at the end,
while the basal joint carrvies a single spine on its anterior margin.
There is also a large plumose seta on the onter margin of the hasal
joint of the leg itself, which projects out over the ventral surface of
the exopod.  Second legs of the usual pattern.  Rami of the third
lews =0 near together that their bhasal joints overlap considerably.
Joints of the rami in the fourth legs <o tully fused that they appear
to be one-jointed, hut the arrangement of the setie shows that there
are really two joints in each ramus.  Fifth lees entively lacking.

Total length, 2.5 mm.: length of carapace, 2 mm.: of genital seg-
ment, .57 mm.: of abdomen, 0.43 mm.: width of carapace, 1.92 mm.
Color of preserved material yellowish hrown, somewhat mottled, and
without any visible pigment.

(ctsdomenines, apt, an intensive particle; O e, eyve; hence large-eyed.)

That the present species is distinet from Steenstrup and Liitken’s
Doatlanticns is apparent from the following considerations: The
arooves on the dorsal surface of the carapace are arranged very differ-
ently, particularly around the eyes.  Steenstrup and Littken make no
mention of any cyes either in their deseription or figures, while in the
present species they are large and prominent.
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In atluntiens the carpace is relatively larger, being nearly <ix times
the width of the free and eenital seements: here it is only three times
the width of the genital seement and much less than that compared
with the free segment.

Furthermore in allanticns the thoracie arven is relatively narrow and
evenly rounded posteriorly, while here it is mueh wider and squarely
truncated.

In atlanticns also the free seement is the same width as the genital
seoment, while the terminal joint of the abdomen is several times

larger than the hasal.  In the present spe- s Y

cies the Free segment projects considerably
over the bases of the fourth legs, and the
abdomen joints are of the same size.
Specifie ditfferences may also be noted in
the structure of the sccond antennee. the
second maxillipeds, the furca, and the four
puirs of swimming lews, particulary the
fourth pair, which are small and somewhat
rudimentary in the present species. Thorax Il

Thorax I

Here also these fourth leg= are connected
-

Thorax III

across the mid-line like the three preceding
pairs.  Whether the same condition oh-
tains in aflanticus is not stated, but it fur-
nishes a characteristic which is quite dis-
tinet from other closely allied genera.
Although there is hut a single specimen
of this species it is well differentiated and
proves to he of considerable morphologi-
cal importance, for it helps to settle the
exact relation of the different carapace Fié 19.—THE DOBSATL SURFACE OF A
arcas in these three subfamilies, the Cal- WELE, USANES ASRvTI ,:‘”“\\;.

iginwe, the Trebinwe, and the Kurvphoringe,  Teriows m AIEDIAN, ASD p.oporis
) i RIOR TRANSVERSE GROOVES. p, |,
In them, two, and usually three, of the o axn o5 tarecan o or

anterior thorax scements are fused with TR HEAD FIRST  AND - SECOND
o i THORAX SEGMENTS RESPECTIVELY .
the head, and there has been considerable

discussion by various authors as to the morphological significance
of the different portions of the carapance. A careful study of the
arapace of the present species, compared with that of the three
species of Trebins alveady described, and also with that of a mature
chalimus of  Lepeoplithei/rus wordimonnii, recently obtained by the
author from the United States Burean of Fisheries; leaves little
chance for further doubt. It will be seen in fig. 19 that the carapace
of the present species is divided transversely by three grooves. The
anterior of these (1) separates the frontal plates from the carapace;
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the middle one (4 is the dividing line between the head and the first
thorax segnient, while the posterior one () separates the first from

the second thorax segment<. There is no visible groove here hetween
the second and third thorax segments, but in 70/ s (Plate XV, figs.
Land 2) we find that it joins the posterior sinuses of the carapace and
is approximately parallel with the other transverse grooves.

The middle groove is extended outward and hackward across the
lateral area on either side to the edge of the carapace, where it makes
a noteh similar to that left by the corresponding groove in Zieh/us.
In the three species of this latter genus it can be seen that the por-
tion of the lateral grooves which lies behind the crosshar of the == // 7
ix really apart of that erossbar groove in that it completes the separ
tion of the second thorax segment from the first. We are thus
enabled to see distinetly that the anterior and outer portion of the
lateral areas (/% 7) is veally o sort of lateral lobe or process belonging
to the head.  The remainder of the lateral arcas is similarly seen to
be w process or lobe (/% 2) of the fivst thorax seement.  In like man-
uer that portion of each posterior lobe of the carapace which is
in=ide of the longttudinal eroove (/%) represents a lateral process or
tohe of the second thorax segment.  Neither the thivd nor the fourth
thorax =cements have any lateral processes.

Like the oviginal specimens of «/lunticns the single representative
of this species was taken while swimming freely at the surface during
the voyage of the United States Bureau of Fisheries stewmer /b7 ross
in IsST S8 T is Cate Noo 82728, ULS.NOM. This genus Dysgaim s
was plaeed by the author among the Caliginn in a key given in pre-
vious paper.  That, however, was before the present specimen had
heen obiained and studied. The genus evidently belongs with the
Faryphorine where it was placed hy Gerstaecker, as is shown by the
deseription and figures here given, hut we must have a deseription of
the female bhelfore this matter can he finally settlod.

Genus DISSONUS Wilson.

(renerde divgnosis. Only the fivst thorax segment Tused with the
head to form a earapace, which is semilunar in shape and about twice
as wide as long.  Second, thivd, and fourth =eoments free, each con-
siderably wider than lone, the sccond one only provided with Iateral
plates. Genital segment not much enlarged, without plates or proc-
esses, hut with the entire ventral surface sparsely covered with spines.
Abdomen small, nearly as wide as long: anal laninge of medinm size
and armed with large plumose setae. Ego-strings four-fifths the entive
leneth: eges large, about 40 in each string.  Antenna and mouth
parts similar to those in the Caliginae and not at all like those in the

@ Proe. U, 8. Nat. Mus,, XXV, 1905, p. 533.
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Pandarina.,  Second maxille hifureate at the tip: first maxiile and
furea wanting.  All four paivs of swimming legs birumose: rami of
the first pair two-jointed, of the other pairs three-jointed: jointing,
=pines. and setwe almost exactly like those in Zrebius.

(dissonus, disagrecing or different: i. e.. a connecting link which
does not agree with any of the established subfamilies.)

DISSONUS SPINIFER Wilson
Plate XX, figs, 71-72.
Dissonns spinifer Wisox, 1906, po 198, plo o, figs, 34—47.

Female. —Carapace transversely semilunar, twice as wide as long;
dorsal surface with hut a single pair of grooves, separating the lateral
areas from the cephalic.  Eyes moderately laree, close to the anterior
marging in contact with each other on the mid-line, but not fused. A
pair of elliptical spots in front of the eves raised like lenses.  Second,
third, and fourth segments diminishing regularly in size: second seo-
ment as wide as the carapace and its Lateral plates as wide as the lateral
lobes of the carapace.  Third and fourth segments considerably nar-
rowed, but even the fourth twice as wide as long.  Genital seement
quadrangular, a little wider than long and a little narrower than the
fourth segment: posterior processes small. fifth legs invisible dorsally.
Abdomen three-eighths the length of the genital scgment, one-fourth
wider than long, with a shallow anal fissure.  Anal lamina quadran-
gular, each with four large plumose sete. three of which are terminal.
while the other comes out of the lateral margin near the anterior end.

The two pairs of antennwe like those of Cil/gus; fivst maxilla and
furea entirely lacking; mandibles slender, three-jointed, toothed on the
inner margin near the tip.

Mouth-tube triangular with a narvow tip; mouth-opening terminal
and heavily fringed with hairs,  Second maxilla large and powerful,
reaching well heyond the tip of the mouth-tube: basal portion enlarged
and flattened, bearing the rudimentary exopod: endopod triangular and
curved, bifurcate at the tip, the outer branch a little the larger and
longer.  The two pairs of maxillipeds of the usual pattern. the hasal
joint of the second pair with a stout corrngated knoh against which
shuts the tip of the terminal claw.  In the first pair of swimming legs
the exopod ix a little more than twice the length of the endopod, and
its hasal joint is three times as long as the terminal.  The endopod
joints are about the same size. The other swimming legs as in the
Trebine and other Euryphorinae, the fifth pair as small papille, each
armed with three setw.

Cement glands small, broadly elub-shaped. and reaching but little in
front of the center of the genital segment.
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Total leneth, 3 mm: Tength of earapaee. 0085 mes off free thorax,
Lo s of genital seement, 0.70 mm.: of abdomen, .34 mme.: of egg-
strines, 2,55 mne width of carapace, LTS nim.

Male. Similar to the female in ceneral appearance and in most of
the detail=of structure.  Cenital seement elongate spindle-shaped, one-
thivd longer than wide, with evenly rounded sides; anterior margin
reentrant, posterior one nearly squarely truneated.

doth the fifth and sixth lees visibleo the former on the lateral mar-
eins, the latter at the posterior corners.  Abdomen not as wide as 1n
the female, and the anal lunine a little smaller,

second antennae expecially lavee and stout, the terminal elaw hear-
e on its inner margin a long curved spine, a short blunt one, and
longe slender hair. Second maxilla larger and morve powerful than in
the female. the outer branch at the tip nearly twice as long as the
inner one. Spines on the ventral surface of the genital segment larger
and more numerous than in the female,

Total length, 3 mm. Length of carapace. 0.8 mmez of free seg-
ments, LOS mne: of genital segment. 0.5 mn. s width of carapace,
1.4 i,

Color of the two sexes (preserved material) the same, o uniform
vellowish white without pigment.

(sprfuifiry spine, aspines gnd fero, L bear).

Through the courtesy of Prof. W. AL Herdman, of the University
of Liverpool, the collection of the United States National Museum
contains u specimen of each sex of this new genus, Cat. No. 32720,
U7 S NUML
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Pvare XNVTL—Gloiopotes ornatus Wilson.

o
re

Fig. 23, Dorsal view of female.
24 Second antenna.
25, First maxilla.
26, Necond maxilla,
27, First maxilliped,
28 Necond maxilliped.
29, Furea.
S0=34 First, seeond, thivd, and fonrth swimming legs,
3L Three-parted spine on the first leg, magnified.

Prarie XVITL—Alebion gracitis Wilson.

Fig. 35, Dorsal view of female.
36, Dorsal view of male.
37, Second antenna of female.
48, Second antenna of male.
39, Second antennie, mouth tube, and cecond maxillie of female, showing rela-
tion of the parts.
40, Dorsal view of mouth tube, enlareed.
41 Ventral view of tip of sane, showing opening.
42, Mandible.
43 First maxilliped.
44 Second maxilliped.
+5—7. First, second, and third swithming legs,
48, Ventral view of genital segment of female.

Prare XTX.—. Uehion glaber Wilson.

Fig. 49. Dorsal view of male.

H. Dorsal view of female.

Al Recond antenna of female.

52, Mouth tube, second maxilla, and chitin pads.

A3, First maxilliped,

A4, Second maxilliped.

55-58. First, second, third, and fourth swimming legs,

A Rudimentary fifth legs greatly enlareed.

fi0. Ventral view of genital segment of female with spermatophores in place.

61. Ventral surface of genital segment of male, showing rudiments of hoth fifth
and sixth swimming legs, and a partial separation of the sixth thorax
segnient.

Prate XIN.—Dysgames ariommus new =pecies: and Dissouas spinifer Wilson,
LAl 5 JEEY

Fig. 62. Dorsal view of male of Dysgeons avionimus,
63, Becond antenna.
64 Mouth tube and second maxillae,
65. Second maxilliped.
66. Iurea.
67-70. First, second, third, and fourth swimming legs.
71 Dorsal view of female of Dissonus spinifer.

72, Dorsal view of male.
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ENPLANATION OF TIHIE PLATIS.
Prare NV, —=Tvehivs erile Wilson, and L tesifweects Bathnan,

L. Teebins erilis, dorsal view of fernale,
2. Dorsal viow of male.
o weeond antenna and first maxilla of female.
1. Seeond antenna of male.
3 Mouth tube and second maxilla,
6. Furea.
7. Fourth swinnning leg
S Trebins tennifureatns, dorsal view of femade.
4. Second antenna and first maxilla
10, Furea.
11, Sceond antenna and first maxilla of Trehiis cadatins Kroyer.
12 Month tnbe and second maxilla of =une.
13, Frarea.

Prari: NV L—Trebius eaudatis Kroyer,

Fie. 14, Dorsal view of female.
15, Dorsal view of male.
16, First maxilliped.
17, Second maxilliped.
18=21. First, second, thind, and fonrth swimting legs.
o0 Ventral view of genital segment of female.



U, S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXI FL. XV

THE MALE AND FEMALE OF TREBIUS EXILIS, AND THE FEMALE OF TRERIUS TENUIFURCATUS.

E Pack 719,

FOR EXPLANATIUN OF PLATE SF



U. 5. NATIONAL MUSEUM FROCEEDINGS, VCL. XXXI L. XVI

THE MALE AND FEMALE OF TREBIUS CAUDATUS.

Fos [XPLARALION OF PLATE SEE PAGE 719,
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THEC FEMALE OF GLOIOPOTES ORMNATUS.

FOR CXPLANATION UF PLATE SEE PAGE 720.
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THE MALE AND FEMALE OF ALEBION GRACILIS.

FOR EXPLANATION OF PLATE SEE FAGE 720.
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THE MALE AND FEMALE OF ALEBION CLOBER.
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THE MALE OF DYSGAMUS ARIOMMUS AND THE MALE AND FEMALE OF DISSONUS SPINIFER.

FuUr EXPLANATION OF PLATE GeE PAGE 720.





