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I have united here the description of some para-
sitic copepods which were obtained from the Bay of
Dakar vy M. Chevreux, and from the Azores;by M.. Chaves.

it i1s not difficult to distinguish the species
new to secience, but it is difficult when many ferus
are together to distinguish the males aﬁd females of
the respective specles.

we must not loose sight of the fact that in the
parasitic crustacea it 1s the female and not the male
+hat rurnishes: the distinctive characters, both speeific
and generic.

in no animal group is the sexual dimorphism more:
varied than in the crustacea. 1t is not rare to find
two forms of male for a single form of Temale, sa}s
Th. Barrois, when speaking of the crustacea o the
AZOTES (Bull. scad. ray. Belz.t% )} X%IV,. No. I).
;ffu?““$ ““F#q; nigner crustacea the & 1s Targer and
:sifonaﬁx tnqn ne g, we sece the exact opposite in the
\?::!ul tgne™t
lower parasitic forms.

_ In tne Entoniscildae (Portunia) which are pro-

taﬁ%??&mhermaphrodites we find larval males and a

gecond sort of crumplementary males, while certain larvae,
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vetiter nourished by their host, become Iemalesy there:
are also some whnich remain simple larval males: or conm-
plementary maless

The Bopyridae, like so many others, are dloecious
with dwarf males which never leave the females,

- cymothoa oestroides (a parasitiec Lsopod) is at
first a male, then a female, and rfinally an incomplete
hermapnrodite..

in the Orchestidae (Amphipeds) in one part of the
+aaticie are formed spermato-zoa, and in. another part
the cggs, out-they are not extruded..

In certain Cirripeds (Ibla and Scalpella} there
are awarf and parasitlic males alongside nermaphrodites..

rhese males 4o not develop beyond the cyprus gtage
and serve as occaslon demands: for males or nermaphro-
dites.

In variety of forms there 1s an analogy between
the Orenids and the Crustacea - Bolh possess an in-
finite varlety and seem to exhaust the possivle varia—
tion of each species as we have sald with reference to

a Lernasuthropus from Serranus goliatn {Bull.. acad.

ray. Belg. (3 ) XXIV.)
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May we not ask whether the plant or animal whiech
1s: nourished vy its host is not in its turn ealled upon
to nourdsh otherst

We have begn astonished in this study at the ex-
tracrdinary abundance of commensals of an inferior rank
which fasten themselves in turn to the vodies and ap-
pendages of the parasitic crustacea of these regions.

Many of them are 1literally covered,, the feet,
antennae and ovisaes ineluded, with tufts of Campanular-
ian polyps, "Acinétes™ or Podophyra, and the ovisaes
are. covered before the eggs are hatched.

Caligus dakaril (pl. I, rigs. 1)

This Caligus nhas all the external charaeters of the
female, but is very small. Carapace ouly FI TR . long,,
tne ecandal somite 1.25TM, and the space which separales
it rrow the carapace 277 . The female without the
ovisaes is a little more than &T™m . long — There: 18
Tittle difference between the length and the width of
tne carapace, and on the dorsal surface the frontal
plates are distinct. The Cephalotnorax ls separated

from the abdomen by a short space ocecupled by the

thoracic feet.
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The abdomen 1g a 1little less developed than the
thorax,.and the caudal appendage, & llttle longer than
the avdomen, scarcely reaches the width of the latter.
The candal appendage,. which 18 perforated by the anms,.
ig terminated. by a double lobe armed with plIumose: setae.
The. 2 luniles are remarkably developed and oceupy the
larger portion of the frontal plates. They runetion
ag suckers: we have represented one seen in profile.

The antennae show nothing particular. The anteri-
or palr are covered with rhalrs - the posterior Iorm
a prehensile hock. They are 2-jointed, the distal
jodint furnished with hairs..

Benind the 2nd. antennae are 3% tubercles, termin-
ating in points lightly curved and not jointed. The
first and stoutest is on the outside,. the second on the
inside;, at the same level as the preceding and the
moutn-tube:: the 3rd, a little larger than the last,.
put not as stout as the rirst,, is situated at the: base
of the basal joint of the mxpd.

The  first mxpd has its distal Joint relatively
shcrt,,sincé it does not pass the median lire when at

rest. Tne 2 joints are avout the same length bul the
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distal one is more slender than the other- decond
mxpd very much like the first and no larger: terminal
Joint Tolded like the tongue of a buekle,.-and & trifie
more than half the length of the proximal Jjoint.

"Between thiis last palr of appendages and the first
palir of feet is tne rfurrow which separates the head
firom the- thorax..

First pair or reet simple, composed of 3 joints
placed end to end,. the last i1z the smallest,. a little
lorger than wlde and terminates in 3 small but stout
gpines hiardly visivle. It does rot-carry any plumose
setae.. The second palr ig'stout and biramore: The
joints are armed with long plumose setae - The 3rd.
pair héas 2 prirecipal Jjeints orn the margin of the velun,
apd in front of them an isolated hook also on the border

T the velum - The velum extends taek to the . abdoren-—-

O

“its free margin is cut into pointss
In the dorsal surface we see the Yth. thorax segt
wniern carriees the wa1£i1g legs ——the 3 otlier pairs are

fastened to the postdriorregion of the carapace -

The abdomiicl somite is a little longer thann wide and
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warrowsr ithon the cephalo-thorax: its angles are sim-

ply rounded. The candal somite or telson is straight

L

and a little longer than the abdomen = 1t 1s termin-
ated. on each side by an endopod armed with setae, form—
}ng the furca.

: The egg-sacs exceed tne entire length of the ani-
mal-—-eggs utiseriate. Tne form and the enormous lun-

nies disticguish this Caligus from known specles.

Nogagus angustatus (pl. I. fige. 5-10) Gerstaecker-

—_——

naa described the male of this specles taken from a
'shark nortn of the Equator, on the_czaét of Africa. In
this notice we maxe known dolh sexes and even thelr
vearing during copulation. A1l of the genus Nogagus
are not rmales of Pandarus, as a distirguished natural-
ist nas ;reténded, ¥nowirg only the male (Erichson'"s
Arcnir, 1854, p. 193, pl.. VII, rigs. 17 & 18).

This Nogagus differs 1ittle in form from Caligus

dakari: the female is not more than 6 TT long and the
mele,, as always, is a 1ittle smeller. THere are no
lurules, which distirguisheé this species at flrst
glance. Carapace Ol tne ordirary form, a little

wider ithan long and showing the dirfrerent regions.
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The thoraclic region cccuples a little more space than the
abdominal.. Dorsally the 2 last somites show distinetly.
The abdcmiral region, which contains the sexual organs,
ls scarcely as long as Cephalo-thorax and 1§ much nar-
_rower.. The caudal somite or telson is no longer than
wlde arnd erds 1n 2 apnendages armed with non-plumose
setae..

The thorax is not separate from the rest of the
body— dorsally one sées two segmerits, which earry the
third and Hth. pairs of legs—-— the 2 first segls are
in great part concealed heneath the carapace- On the
ventral side the 4 segts are very dilstinet, and resem-
ble each other in the laminae which carrys the feet..

There is a median frontal cupule which has nothing
in copmoen with the lunules — The frontal plates pro-
jeet siightly from the carapace.and termirate 1in an-
tennze formed of 2 joints.

Second antennse formed of a stout hook,, fecurved,
and 2 or 3 vasal jolnts - rhe mouth-tuve 1is short

and with the 2 palrs of mxpds, is formed as in Ceerops

and Pandarus,. l.e.. the 2nd. mxpds terminate in a stout
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elaw. The four thorax segts eaclh carry a lamella which
inerenses in size backwards. The first 1s very small,
tre Yth takes up nearly half the body —  The last segl
is not the same above and below: on the dorsal surrace
it overlaﬁs the other and is a little longer - Ventral -
1y we sece that the egg—sac comes from a gort of papilla,
indiecating the origin of the sexual organs: Wwe see also
tne place whence the eggs lssue forth. This part 1s rep-
resented in fig. %. The candal segt. is straight and
carries on 1ts post'border 2 swimming laminae whose
edges are furnished with long plumose setae. The W
pairs of thorex feet overlap as in the figure - The
1 st. pair 1s entirely concealed under its eegl.
pagal jointe wery larget terminal joints armed on
their margins with long stiff setae of about the same
size — The 4th 1s the stoutest pair, especially in
the twighy the terminal joints are conceaied beneath
the abdomen and do not show -

The male 1s notably smaller than the femaley cara™
pace alike in the 2 sexes, as well as the thorax segts.,

but the abdomen is correratively smaller and has an oval
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form— - Tall apvendages the same in the two sexes -
The % pairs of legs are similarly arrarged and have -
the same developnent, except the first pailr. on com-
paring tnls Nogagus with the related speciles descrited
by Dana we see nothilng by whlen they could be identi;

from

fied. We have drawn a female seen,the side, showing
the triue arrangeiment of the cephalic regiocn. The anten-
nae are seen,one pair of mxpds extending to the left,
and a part of the right mxpds.

In speaking of Nogagus elongatus (Heller ) Thomson
remarks that this Nogagus is the male of Pandarus
dentatus. 1t is true these crustacea were taken at the
game time from a shark near New Zealand, but the Nogagus
hag not a rounded telson like the Pandarus. "Indeed
it is almost certain that the genns Nogagus consisis
only of the males of he.varicus forms, of which the
females are deseribed under the generile names of Pan-
darug, Echthrogalens, etc." (Thomson)

In speaking of Nogagus validus (Pana), Thomson

says — "I regret also, in the absence of Dana's work,

+het T am unavle to give exact references of this spe-

cieg. The same remark applies to Pandarus brevicandls
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and Specllligus curti-—camdis, referred to farther one®

¢alina brachyura (pl. I1)

Thig Caligid was obtained from the Azores on the
skin of & Ceratopterus which was not ;ess than & 1/2
metres from the external angle of one of 1ts fins to
the other. M. Charves secured 3 males and 7 females
from the same flsh. Carapace well developed: a weak
ineision between the 2 frortal plates, and no signs of
a cupule or lunules. In the median line of the female
can ve seen a transparent sphere whose functicn ie
unknown - Xr¢yer has noted this organ in a related
génus, vut without explaining its function.

The carapace shows the reglons which Krgyer has
well designated as central and lateral  the eyes
are in tne center of the anterior central portion.
They are twins and consist of 2 fused balls in the
middle of a circle of dark red-purple, whose inten—
gity diminishes as one approaches the crystalline
lens, which seems set llke a c¢ornea in the scleretie:
eyes alike in the 2 sexXeg..

Indépendent of the colored eyes, spots of a red

ecolor can be seen in front and at the sides—that in
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front on the mid-line, thos® at the sideg in the an-
terior part of the lateral areas. &

At first sight, the abdomen seems entirely deprived
of aprendages — But or looking closely stout and gtire
getae can be seen on the right and left whose symmet-—
rical arranganment indicates that they were net put there
accidenfallyu The  post — abdomen is very curious and
dirferent in the 2 sexes. +1he 1gt. segt 1s followed
by a second whose posterior margin is rounded. This
terminates in 2 lobdbules which cover the bas2 of ik
2 appendagzes of the furca. Thils furea is formed of 2
joints longer than wide, placed end to end with their
tip armed with very long plumose setae.

Benind fhe carapace 1s a segt whose post' border
is regularly rounded and which covers the biramose feet.
Seen from the dorsal surface the several Jjeints of the
2_9c1r$ of legs have small plates. The 3rd. segl. as
car be seen distinetly from the dorsal side as well as
the ventral, carries the Mtﬁ. legs.. All these -organs
are arranged in the same manner in the iwo sexes,
witn the sirgle difference that they are longer in the

female and that the 1ittle +ransparent sphere 1s want-
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in thls sexs g
Beginning with the abdomen the somites.are not
same in the 2 sexes and demand separate description.

male has a small abdomen, of oval form, a little

Ionger in front than behind, and in which can be seen

the

testicles along the sides. The appendages merit

particular attention: The antennae are well developed;.

the basal part 1s almost entirely concealed bLeneath the

frontal plates, ard 1s covered in front with spines

and setee. Second antennae of the ordinary form,. a

gtout elaw, long and curved, attached to a stout basal

joint. Tic mouth-tube is large at the base, and the:

"mandivles can be seen at 1ts sides. Then follom the:

mxpdg: the lst.. pair, with narrow jJointe, ends in a

triple claw, The sgecond pair are stouter and show a

gtout simple claw, as in other genera.

Around tne siphon, which is stout and short, are

% pairs of nippers (pinces) having always the sare char-

acters.. A double chitin spine at the summit of the

moutn-opening, and farther back, on the median line,

between the siphon and the segment of the rirst pailr

of legs, a similar Spine on the median line.. Then fol-
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low twe pairs of bilramose legs, inserted under a nar—
row plate, and similar, the one to the other. The
thigh of the 3rdclegs extends forward like a learl, not
to say a fan, even to the last jolnt of the second
pailr of legs, and backward over thne abdomen, covering
half the thigh of the 4th. pair. Conseguently half
the thorax is covered b§ a sort of membranous dise,
transparent,'a true apron attached across the middle
of the body —

The border of this membrane presents a stoul hook
to the right and left, opposite the origin of the fourth
legs — And it Is in this hock that the plates arise
on the saﬁe vorder which form the 3rd. legs — These
gonsist of a lamelia formed of two Joints, of which the
outer is enﬁirely surrounded with plumose setae.

The second lamella arlises farther baék on the bor-
der, and is formed of a single Jaiﬂt, entirely surround-
ed ﬁy plumose setae.. Tnis apron exists in the two sexes
with the same characters. M. G. Thomson represents this
appendage with the same characters in a copepod which
he describes. Each of these legs Is formed by many

Val

joints, of which the l1ast are armed with stout plumose
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éét&e, curved downward and backward. They differ Trom
one another only in the development of the setae. The
last palr of legs are inserted on a-segment distinet
and perfeetly visible in the two sexXes above and below.

This pair of legs 1s formed as ordinarily, of four
Joints moveable one on another, and carrying, the last
one especially, some stiff setae witnout plates. Tre:
origin ef the ovisaes can.be seen plainly; on the rignt
and lert of the posterior vorder of the abdonen a mem-—
branous sheath emerges from the sexual orfice. This
enlarzes immediately to the size of the post-abdomen, and
reaches ovack farther than thne length of the vody. EgZs
uniseriate..

At the origin of the simple camdal appenddge in
eacn Temale, 'there is a veritable ecircle above the
vase of eaenh of the ovisacs, forming what -we designate:
as the pores of fecundation.. At the posterior and
Iateral portion of the abdomen, on the ventral surrace,,
is a peculliar appendage, corresponding perfectly to
that which 1s so characteristic of Pandarus females,.
and whose furction is unknown. It is situated below

and a little behind the origin of the ovisac. Thds
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organ is stirf, lightly curved,. large at the base,
pointed at the end, and bears near ‘the tip two or
three snort setae: it is a spur. We have figured it.

e

This spur exicte only in the female:r in tne male we

w

ee three’slender and flexible setae in the plaee cccu—

led by the spur In the remale..

o

Ag the specific name implies the female is dis-
tinguished by the candal appendage. It 1s not as long
‘ag the abdomen, and it terminates in twe "pieces”
(piéces) with plumose setae, of the same length as the
Firsts. The abdomen 1s smaller than the cephalothorax,
and terminates, to the right and lerft, in a rounded
Iove:l oun each side this lobe 1s armed with a spur: the
8kin of the abdomen is smooth..

We have compared this Caligus with those figured Ly
Dana, but it differs Trom.them in its »rincipal charac-

teristicss. George Thomson has deserived and figured

a copepod, parasitic or Tatrig cliiaris, under the name

Lepeophtrneirus erecsoni which interes%s us because of

Its similarity in certain charaecters..
The eyes in the Wew Zealand animal are wanting,

-

while they are well developed in the Earcpcan one.
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Pupuline flores, pl. IIl.

(Pupulira, pupulus, a little boy: flores, the neme oOf
one of %the AZores archipelago).

Wle have Joined, under the same name; two Caligids
obtained from the same Cpratopteraf, wnich we formerly
degignated by different names. In the two sexes, the
s very well developel and 1is prolonged back-
ward on either side. The cephalothorax .is .so well
dividead into'regions that 1t recalls the carapace of the
Decapais «

MALE. The two pairs of antenrae are arranged as in
other Caligids, as are the thoracic aprendages in gen-
eral. The last pair are notlceable ror their stout
terminal c¢lawe The third pair or legs 1is furnished with
a border made of 2 striated lamina. The feel have:
oftern an exopod, like the mandivle which carries a
palp:: Ore can distinguish on the ventral surfﬁce the
segments to which these three pairs of appendages COr—
respond. The 4th. legs are the most distinet, sinece
tne: segrent which carries them 1s perfectly isolated.
They are the longést 1egs and serve for walking réther

than swimming: we reckon 1two joints in the make-up
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terminal joint-narrower and longer, whose skin 1s
armed with weak teeth.
Contrary to what exists in all these parasites,

the caltdal appendage, iIn place of terminating in & -

double Jjoint, armed with plumose setae, presents here
only one lobe feebly develoned, and does not terminate
A3 the principal. Wnet rzally termirates the appendage
are sone wicrosconie svpines which cannot te distinguilshed

2

on the srall lche. The two rst palrs of lezs are sit-
vated under the carapace and follow the same-horizontal
directior — The first is simple, and fcrmed of 3
Joints, vlaced end to end, 'The last one is armed with
Tong plumose setae.. The 2nd. pair 1s longer thah the:
18t its terminal”joint shows the same long plumose
setae. But there is a second ramus with plumose setlae,
inserted on the second joint, which renders theme legs
piramose.. (His figure shows it inserted on the basal
not tie "second" joint). The 3rd. legs are well de—
veloped: they extend forward to the 'secand palir and

vackward beneath the #th. segment, forming a true apron.

on its free bvorder, on eltner side, 1§ a stout hook,
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and -penind this anotner hook of the same size. 0On the

fres porder also are tne 2 rami with plumose selae.

. L B L -
Geo. M. Tnomson has figured as Lepeophlnertns huttonli,

a. copepod & and g9, and the latler the smaller of the two
sexés. We cannot well account for tnis peculiarity: do
these two sexes belong to the same species? n Lepeonph=

theirus erecsoni also the male 1s larger than the fe—

male.

FEMATE. Carapace lightly incised at| the center OT
tne froatal margin. PFirst antennae with 2 distinet
jolnts, the basal very hairy and the terminal long and
narrow. There ig nc froatal spherical vesicle. Eyes
double ‘and presérving their vurple color in ihe aleohol.
epnalothorax divided intc regions very distinct one
from another: under each of them can be recognized.the
appendages of the Head and thorax - Carapace armed
with Tine setae hehrind and at the slidese fn dorsal
view the rourtn segment shows distinetly,-earrying a
palr of legsi 1t has 4 short tubercles on its post!
border. - : : =

Avdomer wider than long and terminating on eltner

side in a point, giving it something of a erescent



20
shape — with the center swollen out of nroportion..
Its marzir is shaggy with small teeth -  Post-abdo-
men auéh narrowar than the abdomen, but, with its
two appendages, avout tie same lengtih or a little
longer. Toward the center (lengthwise) 1t divides and
the fwo joints reach about l/% the length of the Dody.
The tlp of each of these jolnts ls armed_w;tn Mrstout <

plumose se‘ae.

th

The ovisacs also attaln nearly to the lengtin or the
animal. The second pair ol mxpds 1s renclikadly large -
The legs are biramose, and the terminal joints, armed
with plumose setae, are long and recurved. The fourth
legs are folded on the ventral surface and composed of
the principal joint, followed by -3 .joints of the same
sige, each armed with a spiny seta- the -last Joint
carries % -  Abdomen relatively large: skin covered
with microscopie spines thickest at the margins.
Tlexible setae garnish the lateral and posterior part
of the carapace:’ chitin spines are arranged symmeiri-
cally-on the two posterior thorax segments: rinally

the abdomen termirates in an angle on elther side.

Tais abdomen does not carry spurs, but in place of the
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spur, presents a small tubercle, scarcely distinguish-

Caudal appendage long and narrow, and terminating
_in two appendages of the same length, whose tip is
armed with the plumose setae charactesristie of these
erustacea. Frontal spheré lacking. . This notice was
writter wnen we saw a plate of the Voyage of the Chal-
lenger representing a copepad resembling the present
one — We thought at first it was: the Same 1t was
found on a Scarus-at Cape Verde in July 1873 — and 1s
an adult ¢ carrying 2 ovisacs - G. S. Brady has called
it lLepeopatheirus suhml..

Caligera difficilis,. plate IV.

That which especially distinguishes this Siphon-
_ostome is the fact that it has only 3 pairs of swimming
legs the Yth. pair are mere stumns. The abdomen of the
Temale, almost as large as the €arapace, presents a back-
ward prolongation which extends even to the bvase of
the terminal setae of the last joint of the taill.
These two *abdominal prolongations are covered, like

the wnole of the avbdominal somite, with very fine

and short hairs - The rirst caudal segment presents
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_likewise a double lateral prolongation, which can be
seeh distinetly only on the ventral surface.

‘The cepnalothorax, instead of being rounded as
in other genera, is more or less pointed, and the
frontal plates are vary narrow. Anterlor antennae
2-jointed,. termingl joint only visliovle from the side.
Anterior margin in- the male lightly 1ncised and show-
ing at tne bottom of-the incision the small transpar-
ent gpuereiwhose use is unknown.

One sees no eyes on the exterior, dbut in the
interior, at the level of the base of the siphon,

e

can be seen two transparent spheres, which doubtless
renxeaﬂ-t the eyves. ‘ : -
The surface of the carapace 1in the two sexes i:
divided into anterior median, posterior median,. and-
lateral reglions - and behind the carapace one sees
only the last thorax segt. '
Abdomen long and narrow in the adult male: it
has noet nalfl the lengthﬂof a young male, where the
abdominal appendage 1s notably uwore develpped -

To judge from the latter this appendage 1s dlmin-

isned vy tne development of the segment tnat carries

[
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it — Tne post-abdomen is formed of two segments,
the first wider than long, the second longer than wide
and aarrying the two terminal Joints with thelr pul-
mose setae. The cephalic apnendages present nothing
notewortny unless it ve that the siphon ie flanked
oy two loves, relatively very large, and in which one
can gee the palps. The three mxpds have the ordinary
characters: there is no furrow establishing the
boundary vetween the head and the thoraX.

The antennae are formed of two Joints, the one in

part concealed beneath the frontal plate, the other
entirely free. This last 1s terminated not by stiff
getae, but by three or four rilaments, folded and
"pointlllés." BSecond antennae as ordinary: a basal
Joirt and 'a seeond very stout one terminating in a -

elaw bert in a peculiar manners.

ad
~ ”

Filrst mxpd lorg and slender and ending as usual
in % eclaws:. 2-joints. Second pair have a very stout
basal joint but not very long——thne terminal Joint.is
only & strong claw.. First legs terminating in a claw
and carrying at least 3 stout setae bent over ventrally.

The second legs are Dbiramose and carry also claws at
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thelir. tips and loug stiff and curved setae.. I have
gpent much time in distinguishing the segts of -the
thorax and the legs wuich correspond to them -
There are 3% palrs of legs with raml-- there 1is no ramus
corresponding to the last segt. The Tirst pair can be
easlly seen in their entirety; at the end of the prin-
cipal joiﬁt are two joints, the last one armed with
very stout plumose csetae — and on the principal joint
1s another also armed with plunose setae, which makes
the Tirst pair feebly hiramose..

The second pair 1s a little longer and the thigh,,
a little larger, is rfollowed by 3 joints with pluuose
setae. It i3 strorgly biramose. ~The 3rd. and Wth.
pairs are also biramose, termlnating in 3 or 4 claws
very stout and both pairs carrying long stiff, and
curved setae - geen from the ventral surface these
setae curve completely around thie Yth. gegt.

This is the principal pair- and much the best de-
veloped,. the segment ay well as the legs - They are
curve around and cover the 4thi pair - They are
made up of a thigh and 3 large joints, two placed

end to end and thne tnird in a direection to render the
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legs biramose - The terminal Joint ends in 3 stoutl
claws recurved one on another as if Interlacede.

Only by lifting the Z1d. palr can we see the 4th..
They are completely covered by the preceding palr,
and consist of only a slender stump, straight and not
reaching bveyond the margin of the %th. segment —
They termirnate in short, stiff setae. Toward the
center of the abdomen, on the side, 1s an appendage
l1ike the fourthn legs and ending also in 3 stoul and
gtilr setae — Compare thils with Brady's rig. 2, pl.

I V, which also represents a female —
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