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. Since the publiecation of Burmeister's
Treatise en the Parasitie Copepeds, so far as

is knewn te me, the Genus Boemeleehus has been in-
vestigated by ne later author, 3¢ that we possess
no publiecation with referenee teo this group: ex-

eept the older treatise of Nerdmann and this one

ef Burmeister. ; , :

But the group oeccupies a prominment pesition,
in eonsequence of some interesting peculiarities,
as a econneeting link between the free living and
parasitie eepepeds.

If the parasitie genera gepleela and Licho—
melzus are clesely allies in thelir mouth-parts
with the Eorveaejdae,.but thru the simple form-
ation of the eyes, the plump eyelops-like body-
form and the unperrect development of the swim-
ming legs, show a marked leaning teward parasit-
ism, se have we in the Bomolechus-like ferms,.
which te be sure, in the entire make-up of the
body preserve the same degree (sture), but by
the possession of stout ehitin elaws, and as:
well paired protuberances at the sides of the
mouth opening, and further by the formation eof
the rirst swimming legs show a leaning teward
the Caligidae, but the mouth 18 not armed with a
probascis. :

The meuth-parts are half-way between the
Corycaecidae and the Chendra eauthidae, while the
anterior antennae and the sex differentiations

ally them with Sepicela and Lichoemolpgus. '

I fourd numerous specimens of small eyclops-—
like parasites on the gills of Solea yulgaris
during my first visit te Helgeland, which evi-
dently belong to the genus Bemelechus, and may
be ealled B. goleae.

Along with a large number of adult females
earrying egg-saes, I found young ferms ip differ-
ent stages of develepment and alse males, whieh
for this genus had not hitherte beern known.
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- The entire bedy ferm of the females about
2 mm. in length correspends in general with Burmei—
sters. B..belones. The anterier body segments,
nowever, are stouter and mere swollen, and are
geparated frem one another by shallower Erooves.
Als0 the 4-segmented posti bedy 1s fermed some-
what dirfferently, the terminal joint is elongated
.and pednted, the furea ere smaller, and boeth their
terminal setae are sherter. . o .

The anterior berder of the carapace Shows
in the plaee where the forward antennae tura im
a very deep ineision, out of whiech the eurved,
almost eonical brain projeets some distanee. :rosrruwm
The latter is supperted on its lateral margins.
by a- 5-angled ¢hitin red and carries en its ver-
tral surfaee imstead of & prebasecis 2 short,
-1ightly curved ReoksS. _ : o '

The anterior antennae have a form exaetly
like that of the speecies mentioned, se that 1t
would Beem as If this charaeteristie. of the bedy
anatomy might possess generic value. They be-
gin with a stout and glongatea t 1n the deep
sinus between the PFain and the side margin ef
tni»earapaee, bend sharply outward near their -
origily .and marrow very pereeptably in the fellew-
ing Jgfhm. This is rirst enlarged at its base, .
and then narrows rapidly ard forms almost a right
angle with the bvasal joint equalling nearly half
the entire length of the antenna. .Along its an-

. terior berder are inserted numerous, more or less
curved plumese setae, and simple and straight
sgines, twe.of whiech are much longer than the. .
others. . . : : ‘ _ o

The plumose setae, thru the thickening of
their enhitin emvelope, have the appearance of
stout hooks, whieh are differentiated more or
less sharply by, their rfeathered appendages.
Burmeister deslignates these: organs flatly as
lightly eurved, ciliated spines and hooks. This
basal sectien of 4 joints is fellow?% by 3 smal-
ler .and 'shorter, bput all elongated jodnts, ‘whieh
taper regularly te the end ef the antennae. :




‘appeared to form a separate §

i

These carry a few stout setae of varying lengths.

Burmeister mentienéa in hisAspeeies1gtill
& Sth. antennal joint, in the form of ar elongate

&4nd thickened spine, whose swgllen. basal jolntseywe
3 g&h%, se that the

‘entennae were then made up 6f 6 joimts. In the
-present form the antennae terminate in % slender,

)

tolerably leng setae, no one of whieh ean be re-—
garded as a jolnteseyws=

The anternae are rather 4 jointed. 1In the
mueh smaller, enly 1l mm. long, males the antennae
are clearly 4 jeinted as they are im young fe—
males.. The basal portien is more than half the
entire length, but laeks the hook=like setae and
appears meore regularly eylindriecal. The 3 fol-
lewing jJoints are very mueh sherter and relative-
ly stouter.

As 1r the Cerycaeidae and Liechemelgus the o) |
same antennae de not form grasping arms.. The (3 —/
posterior antennae were unknown te Burmeister.

They repeat the form as we know it in Paehysema
and Lubbeekia of the gegxeaeid%e, and alsge inm
Lichomolgus (pl. XXXV, , rfig. 19). They are 3- ..
jointed and terminate in 3 styles and the same
rumber of eurved setae. Spints - :

Alge the mouth-parts were nelther rfully.
known nor understoed by Burmeister. He says ef
them---——-"In the mouth are numerous teeth, really
I peirs whieh, however, are se placed that they
form only 3 pairs lying one under the other.®
The 2 anterior teeth are so situated that the
base and tip of the 2nd. are eevered by the cor—
responding parts of the lst.’ _ _

Coe . (.[.,w-g .

ATter this the position of 3 teeth (e.r.s.)
is deserived, of whieh however 1n the rigure enly
2 are visible, and rinally ene tooth (&) with a
forked base, whien is the 3rd. ir the row.. This

in itself ineomprehensivle and centradietory

statement can be easily and fully explained..

The upper tooth (d) eerresponds te the man-



5

dible (pls. XXXV, rig. 18e¢), whieh, after the re-
mevall of the upper 1ip eovered with tubereles,-hey bu~ps
is visible for its entire lemgth, but at the tiy
runs into the seeond teeth.. The seeend'tootn
eorresponds. to a ehitin plate (d), Jaw-like,.

te whien the palp armed with % 1arge pPlumose se—
- tae appears to belong, and must,: In eonneetion -
with the latter, therefere be regaraed as the .
second palir ef Jaws (maxillae ),. whether this is
really empleyed as a chewing pertion, lyirg en
_the outside, or, lying only 1n the integument,
serves as & base for the 'palp,, eannot be deter-—

- mined with certainty.. But thet such a trans—

fermation eof the 2nd. pair of jaws, as would 1eave
enly the palps outside, is possible, I heilieve
te:-have been showm by many examples 1n previ@us

~ papers.

I must aeeide that Thorell has 1nterpreted
the mouth-parts incorreetly. What he falsely -
éalls the first jaws in the Corycaeidae in whieh
KBe denles the existence of Mandibles, are really
the maridibles and rfirst maxillae eonjoined, while
the ‘organs regarded as palps eorrespend to tna
‘ maxillae. ' .

Alse I cannot saneti@n the designatien of

. the 2nd. ‘and 3rd.. pairs of maxillae as the an-
terior and posterior mxp'ds sinee these, acecord—
irng to the development are parts of a sing1e~
pair of appendages.. 2

What Burmeister aesignated as the teeth - -
@.r. and -si¢ are the % stout plumose setae of the
maxillary palp:(pl. XXXV, rig. 18).. The toeth
(g) is the inner stylet-like mxpd. (e), his forked
base the basal joint of the same, whose marginal
eontour is very suggestive of ehitim points.
There fellews finally the inner mxptds. which
possess 4 rform similar te that in numerous others
- parasitie copepeods, & triangular elengated cehitin
plate (ch),.whien 1is eomneeted with the mxp'ds.
astenishingly overlookea by Burmeister.

This has an entirely extraerdinary pesitien,
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but as the 2 Bomelechus speecies discovered by me
would show, one that is characteristie of -the gen-
us, in that it 1s placed entirely outside of and
above (anterior te) the other mouth-parts en either
gide. Tnis mx'pd. is made up of a stout, almest
triangular basal segment, whiech a plumose seta

on the curved inmner margir, and a pecullar curved
and 2-pronged grasping elaw, which appears to Dbe
J@%ned by e short eoupling, armed with.a plumose
seta. . . . s . P

. In the male this -grapping foot has an emtire-
1y different form and a much larger size (pl. XXXV,
fig. 17)s The terminal joint is made up of a sim-
ple, vut very long, strongly curved and toothed
¢law, which is joined te the much swollen basal
joint by a middle piece. In these sexual differ—
ences: our genus is e¢losely allied to the Cory-—
eaelidae, in which the grasping antennae' ol the
ma%eﬁare peculiarly .streng, espeelally the basal
'JQ RUe. ) ’ - b - :

~ It 1s pessible that Burmeister did see the
posterior antennae and the outer mxp'ds. bul he
did not know them as suen, but has deseribed them
as fleshy protuberances.. He mentions especially,
in the vieinity of the mouth-opening, for which
he gives only the upper 1lip, 4 stout almost eoni-
.eal flesghy protuberances, whose position eerres-
ponds exaetly with that’ of the ergams in question,
and says of them "whether the posterior knebs’
ecorrespond to the palps, or the anterlor pair.
correspond to the post! antemnae while the postl!
pair correspond to the anteriorr mxpds.. I earnot
determine V. Nordmann deelares flatly that they
‘are feet". - o R S

. The posterier appendages of the thorax whieh
are. the 1st. pair of legs, have a form in the
- highest degree characteristic of the genus. Bur—
meister deserives each foot as an elongated, mar-
row plate, doubly secalloped en its anterior berder
and set with leng plumose setae on 1its pesti -
border. On eloser examination, however, it can
. ‘scarcely escape notiee that this plate is indis-~
tinetly segmented, acecordingly it may be regarded
as e modified swimming foot. The outer 2-jointed
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and- theinner 3-Jointea ramus -are flattened ard
narrowed,’ the former:set with- 6, the latter.with
7zplumose ‘setae, and are ‘placed elose tegetner,

almost at rignt angles to each other onr the snert
basal jeint (pl. XXXV, fig. 28).

.*The appendage designated by Burmeister a8 &
“sehwimm lapp® belongs to the median ¢hitin per-—
tion, which eonnects the rignt and lert feets.
The following feel are true swimming 1egs with
flat, 3-jointed rami. — and they show individual
difrerenees in the separate thorax rings. Those
on the second thorax. segment are the most: shortened
and- flattened, while tnose on the fourth segment
are the longest and most regular. -

. Tne rifth legs are made up of ‘a 2-jointed
ramus, whose rounded and flattened end Jeint
earries on its outer berder a spine and aeross

the end % short setae. The rudiments of the 8iXth
legs appear as small protuberances over the 2 °
sexual openings', each- get with-3 long setae, whieh
may serve. fof ‘the attachment of the: egg—strings..
‘The eyes-have an X-ferm, with 2 lenses, eevered
with pigment.. ,

- The: evaries show symmetrieal ramifieatien
in the thorax and earapace as shown in ple. XXXV,
fig. 16.. The @ifferences Shown by the‘'male are
the Same a8 thoSe seen in the genera Lichomolgus
and Coryeaeusg: “"the genreral segment is distended
wilth the spermatophore saes while the small bedies

with which the therax- is filled pessess a regular
and: delicate form. .- ' .

~ Besldes the above mentioned peeuliarities
and pest! mxp'ds: the swimming legs also.show es-
sential differenees from the female form.. All:
the swimming legs and ‘alse the thorex appendages
are regularly fermed, and show ummistakeably the
superior flexibility of the male form.. .The rami
are composed of three Joints armed with plumose
setae ‘with- the exeeptien of the 2—901ntea endepod
of the Uth. pair.. .

A seeend 1arger Bomolochus specie (3 mn. leng)



I.disgovered in Messina on the g111s of. Astero-
dermus corzphaenoide ( pl. XXXV; rig. 21). -
This airrers in mapy essential points from the-
rirst, and can n@ssibly be’ assigmed to a sepa—,,
rate genus in consequence. The body has an s
elongated pear snape; all the median thoracie -
segments are of approximately the same size,, and
the 3rd. and 4th..are fuséd into a common, al—
most carapaee-like shield.. As in the- Callp ’
so alse 1in the .Bémolochus group, we find modi~ "
fieations in the eegmentatien of. the thorax, o
which" mignt gserve as the bases of’ different
.,genera. Se Ieng as the number ‘of known specie

is seo. small nowever it senms better te inelude
them under a eommen .genus..

The anterior antennae are of the same type
as those:of the rirst. species descrived, W- ..
jointed, the basal joint.being much, the. largegt;

" This.is almest. reetangular, end- eemb-like on o
its:anterior berder whieh .earries 12 plumose. setae.
:What. especlally aistinguishes the antennae, and.
has suggested to me the speeies name. ut is

the possession of a triangular, §;parted antler-
lixe proeess, whieh grows out between the -2nd. - .

and 4tn.vsetae over the third on the ventral’
surface, and gives the whole body a.charaeteris-
tie appearance. . The shape oI the. forehead is g,
very peculdar (pl. XXXV, tig, 22), on- whieh I
miss the double hooks: of the mouxh,, The postl k
antennae eand mouth-parts (fig..23): cerrespond
'with those of the. first, speeies, but show .some
differenees, especially the. enitin plate of the:
maxillae (bS the mxp'ds. (e,1) and the postl
mxpds (d).

Also the. first swimming,legs differ in the
exop@ds, and the shape of. the-chitin frame work,
whieh binds them together aeross the median .
line. - The other. swimming.legs are of the regu—-

lar.ferm... . . . : s

Atnird Bemeleehus-like ferm (pl. xxxv fig.
24), which, however, must form a gseparate gemus
on account of marked dirferences, 11ves on the
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gills of & Balistes, on which I have found both
gsexes and numerous develeopment stages.

It has a pear-shaped body ard 4-jointed an—
tennae and differs from Bemolechus 1in the posses-
siomw of 2 stout "Keopfhaken®, in the simpler ferm
of the first swimming legs, as well as in the 5-
jointed hinder-body. Ir eonsequence of the 2
external hooks (XXXVI, fig. 25H) on the posti

antennae may the geénus be ealled Eueanthug and
the species from. its host balistae.

The first antennae are peeuliar in that the
vasal joint, armed with about 20 stout setae,
lacks the sharp curve. The post! antennae, on
the contrary, show no essential differenece, but,
with the hinder maxillae, whieh in place of an
external have a posti position, have a long si-
eéle-shaped claw..

The swimming feet of the 1st. palr show un—
mistakably the form we have learned te know in
deserived speeies, in that the endopod alse con-
sists of a single broad joint, from whose post!
border arise leng ptumose setae.

The following feet are of normal shape exX-
eept the ¥th. palr, on which the exopoed has no
swimming setae and its terminal joint 1is bent in
the form of a siekZe-shaped hook.. The rudimen-—
tary feet, én the contrary, are like those in
Bomelochug; 86 are the eyes, while the ovaries
and the ovarial ramifications are like those of
Cvelops and Canthocamptus (XXXVI, fig. 24).

The size of the female 1s searcely 2 mm. long.
The body of the one mm. long male is like: the
type in the Corveaeidae.. Of the appendages the
ant! antennae and swimrming legs are like those
of the female. The posti! maxillae on the con-
trary are much steuter and differently formed
(rig. 27),.while the hook-like process of the
4th legs reaches much farther baek.



Tuetkenia Asterodermi, a New

Pandarld Genus --



Z

Diagnosis Cephaletherax divided; 2rd. and
3rd. thorax segments fused intee se: two medium—
sized dorsal plates on the 4th. thorax segment.
General segment wide and deeply inelsed posteri-
oerly: tail not jointed, eoncealed: anal laminae
small, with very short setae.. First legs with
2-jointed rami, the endopod very small and Wwith-
out setae,.and the exopod much elongated inte
the form of a mx'pd., but with no plumose setae.
Rami of the 2nd. and 3rd. legs 2-jointed and armed
with plumese setae: rami of the ¥th. legs foli-
aceous, not jointed and destjitute of plumese setae.
Egg tubes very long. ‘ ’ .

Stp. and Ltk. divided the parasitie copepods
deserived by M-Edwards under the name Dinematura,
inte two genera, and created the new genus Egh-
throgalens for D. goleoptrala, Guérin, D. alata,
M-Edwards, D, effinis; M-Edwards, and D.. braceata,
Dapa. In general the latter are distinguished
by the shape of the hind body, which lies bent
beneath the dorsal plates of the proportionally
short general segment, and lacks as well the
jointing as the 3 small dorsal plates (of Dinema-
tura). Furthermore the ramil ef the two middle
pairs of feet are not 3-jointed, but are composed
lixe those of the rirst pair of only twe joints.

A form closely allied to Eenthrogalens bdbut
which in eonsequenece of eertain differeneces must
be made a separate genus, I found on the gills eof
the rare Asterodermus caryphaenoides in Messinra.
1 shall deseribe this form the more readily be—
eause I have had the good fortune te diseover the
male, which to the best of my knowledge 1s yet
unknown for both Dinematurs and Echthrogalens.

.our genus is distinguished from Eechthrogalens
with whieh it eerresponds in mest of the charae-
ters of its body form, as fellows- The
2 plates or wings of the Wth. thoraeie segment
whieh is designated by Stp. and Ltk. as the "3rd.
abdominal segment®, are mueh smaller and cover
searcely a sixth part of the genital segment.
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The latter alse is proportionally smaller,.
while the abdomen en the contrary 1s eof large
size.. Of mere importance seems the difference
in the rirst pair of legs, whieh in Eehthrogaleng

. appear as pormal biramese swimming legs, but here
on the eontrary they shew great similarity te the
gernus Caliguss. To be sure the twe rami are both
2-jointed, but they are without plumose setae, and
while the endepod is shortened inte a’ contraeted
appendage, the exopod, through the stretching of
its vasal joint, 1s lengthened inte a sort ef
mx'pd. RS , :

. The body of the fgliy developed, egg-earrying
female, measures 10-11'mm. A ¢ rot yet fully -

developed and without egg-strings (pl.XXXI1V, rig.
12, B,B! ), with a much shorter genital segment,
reaches a length of about 7 mm. .

7. Om the other hand a % not quite fully devel-
oped reaches a length of seareely 5. mm. In all-
the forms the shield-shaped cephalothorax exeeeds
the general segment in breadth, and shows on its
lateral margins a sinus behind the rirst anternae
and a seeond one farther baek, opposite the eyes.

~ - Wnile the first owes 1ts origin to a break-

- in the projeeting border of the skin, the other
is formed by :the bending in of that border. The
antennae are very. similar to those of Eehthro-
galeng, but the terminal joint of the 1lst. anten-
nae is much lemger (pl. XXXIV, rig. lla) and

.. reaches almost the length of the bvasal Joint. .

- Alse the mouth-parts are similar, the elon-
gated mouth-tube and the large, many-jointed max-
illae.. On the other hand I do not find in the
posterior mxp'ds. the eclaw-like proeess of the
basal joint (pl. XXXIV, fig..11f). Male and fe-
male show in all these apperdages no marked dif-
ferences.. o '

. -: As for the swinmming feet, we are struek with
the -large size of the basal segment on the 2nd.,
and still more on the 3rd. pair. The latter are
thickly coyered on their upper surface with small
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points,, and from their slze appear -more like
winged appendages to the-body. o

N On a male not yet fully develeped,. whieh had
nrot reached the last molt, the endopod of the 3rd.
legs was l-jolnted, and hot very different from-
~a'relatively thiek-set joints of the first legs
(pl. XXXIV, fig. 14). That whieh eniefly dis-- .
tinguishes the two sexes is the form and size eof
the general segment-and the abdomen.

. - In the & the former aprears widened but lacks
the wing-like outgrowths of the dorsal surrfaee.
. Two processes (XXXIV, rig. 11, 5F) set with setae
are probably the 5th. legs, but the abdomen is
‘reduced to'a short segment, which stands out with
its 2 anal laminae from the general segment. -

It shows & similar difference in the 2 sexes: of.
our species to that between Eehthrogalens e€oleop-
“tratus Guerin, ¢, and Nogegus lunatusg,.Stp. and
.Ltk., whiech in like manner may be the & and ¢ of
the same speeies, sinee they were captured .im the
same locality.. . _ o : R

With reference te the .inner erganmizatioen of
our parasites I have some observations of value.
In the male sex the form of the eye suggests that
it may be regarded as a single Caligus eye divided
into % parts.. The 2 side pertions, lying on.
either side of the mid-line, are made up of pig—
ment bodies and lenses - while the third unpaired
portion has the pigment vodies, but laeks the
lenses (XXXIV, fig. 15). There are numberous skin
glands, like those in Argulus, especially on the
Zeneral segment, but also on the under portion of
‘the ‘cephalothorax. - ' )

~ Individual bunehes of eells, mere or less
lobe-shaped, of large size, and filled with dark
fine-grained masses, are found in eertain plaees
on the eephalothorax, also on the side plates of
the middle thoraeic segment, and on the basal seg-

'ment, efithe swimming fee~t. Possibly belong also
in the category of sk{neglandSsz flask-shaped
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bodies, wnieh lie next to each other above the.
brain on. the mid-line and stretech forward paral-
lel with a long! axiss The thiek-cuticle is per-
forated by the.very fime. pore-eanals. S

. The female sexual: epenings lle close to the
base.of .the abdomen (XXXIV, fig. 10G). Somewhat
farther forward by the junetion of the abdomen
with the general segment there are in the fully
developed female 2 yellow cechitin knebs, apparently
the 'same struetures-whiech M-Edwards designated as
the equivalent of the 5th legs in Dimematura..
‘I ‘have not beén able to examine these bedies fur-
ther but-I am inclined teo regard® them as spermato
phores for fertilization. (XXXIV, fige 10 8p:) -

o I think this must be eorrect for behind the
.- ehitin elevations lie two eontractile saeks con-
nected by a eross-duct, similar te the semen re-—
geptacles deseribed fer Caligus. SRR

- A very surprising- figure- shows the movement
of the bleed with its mumbkrous eorpusceles.  Altho
@ definite neart or reeeptacle is entirely laek—

ing there still results a circulation thru rixed
channels and with a proportionally rapid move--
mert. But the lack of a heart-is partially re-
placed by the movements of the intestime and egg-
tubes, partially by regularly swinging laminae.

We have here an example of laeunar cireulation
without a neart or receptacle, with pairs of swim-
“ming laminae to produee the movement. - . . .

The somewhat complicated arrangements whiech
make possible the regular and rapid elirceulation
are as follows. - Baek of the eyes om the .dorsal
surface between the ovaries are* two laminae fas-
tened in such a way as.te form a sort eof recep-
tacle by swinging against each other, into which
-a-definite amount of blood streams (XXXIV, rig. 10
K): “when the plates then swing together they
contract the intervening space and drive out the
above mentioned mass of blood. With these regu-
lar pulsations, swinging open and contraeting,, the
plates eombine with the simultaneous movements of
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the intestine and oviduet in such a way, that the
tntestine ahd entire sexual apparatus pulls fer—-
ward ‘with the swinging together of the plates,-
while the oviduets-curve in teward -each other.-.
At the same time there is also in the general
segment an- ‘impulse for the:forward streaming of -
the blood so: that 1t meves inte the -head, thorax
and bedy. T . ;~~1bl,,,,

: Tnere open alse, dufiﬁgithiszaet,‘z‘side
pairs of:valves (K’’%) and let out the middle
spaee of the geréral seguent a definite amount
-0f blood inte the side laeunae, which even in the
~aetof turning the blood stream 1nto the thorax,
stream in again, quickly. C :

' With this eomplexity of the. forward motion,
whieh the outward streaming of the blood produees,,
there alternates a third valve-motion, in conse—
quence of whieh the bleoed-stream. is poured. out
of the thorax back into the general segment again.
There are at the point where the earapace merges

~“into the fused 2nd. and 3rd. thorax segments . -
(K°’) on the ventral surfaee 2 valves, whieh, dur-
ing the:opening -of the reeeptacles:at K‘, swing
baekward and allew a quantity of blodod te “stream
out -of the eephalothorax. At the same time.that
they act there occurs a momentary pause in the.
gtreaming of the blcod into. the anterior part
of the head, but the movement of the bloed inte
the fine- 1aeunae by the rhythmie motion.of "the.
valves is hardly affected and appears almoBt eon-
tinous. .

- When the 2 upper valves (K’ ) swing together
and foree the blooa forward :into the head, the .
middle valves (K’’) swing back and some blood goes
backward inte the therax' —but only-a very small
amount since there oceurs at the same time an
outflow of the bloed inte the side lacunae. of. the
general segment amd an 1nflow backwards into the
middle spaee



