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-Introductory remarks about Morphology and Systematics

of the Copepodae.

Before we start on our aéﬁual task, namely to describe
sone new,-of untii now not‘very well known speéies of thé
groups.of the parasitic crustaceané (Siphonostomata) and
the Lernsea, it Qill be convenient to advance some brief
remarks about the general morphological conditions of the

Copepodae. Lecognition of the fact that all Copepodae,

parasitic as well as free-~living are built according to an

identicalg¢/iedule or basic plan, to the same extent as o
is the case with for instance all amedriophthalme or podoph-

thalme crustaceans, does not appear to be quite clear to

o~
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nost of the zoologists who occupy themselves with these
‘éroups of animals. This would however seem to be a
necessity in order to obtain a satisféctory scientific
under,_standing of them. Well has Dana; who also posessed ..
b wider knowledge about the numerous groups of the free-
living Copepodae than anybody beforé him, déscribed the
morphology of these animals %n an all-together satisféctory
--way, but his work is hardly so generally known that one to

advantage could limit oneself to refersfing to them, even

- though one in every respect could applaud his terminology.

In the‘following remarks about the Morphology of the

Copepodae we have,nowever,intended to give the necessary

explanations of the terminology eﬁployed in the following

descriptions,if it should deviate from that of gariler

authors. |

According to our.idea, the body of all Copepodae, free-

living or parasitic, consists of 3 main pérts: The front

body, the rear body and the tail. |

- The front bodv (cephalothorax) is usually undivided,

only in Pontella and sone dlosely related forms is it

“~divided into two seétionse Typically, it carries the following

_-parts: The eyes, 2 pair of feelers (antennae), a pair of
cheeks (Kandibles) (in the parasitic crustaceans converted -
‘into stinging-tools and encased in a trunk- or beak), a pair
of Jjaws (Maxiliae) and 2 pair of jaw-legs (Maxilliped). It
may there, just as the “neaa" of the Isopodae and'uhé Am-. '
pnipodae be considered as consisting of 7 segments. In

descriptions of Lernae-types it most often, although less

correctly is mentionea as the "head".
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The rear body (abdomen) consists of 5 segments, which

in the typical types each carrisa pair of legs or feet.
Such a leg or "foot" consists of* a two-jointed base-piece

and - two, typically three-jointed branches with numerous

 feather-tiLfts. Iﬁ the gends Cvclops énd in numerous, al~
%héugh not in all ﬁarésitic‘crustaceéns, the first abdo-
‘minal segment ié assimilated in the cephalotﬁorax (in the
Saghiigg; however, this conditkon seems to vary from species
to species), and the rirst pair of legs is then located
under the hind-most part of the céﬁhélothorax. In the

- following type-descriptions therefore, by the "abdomen"

we niean only the part of‘it~that is éeparate from cephae
lothorax, and the abdominal segment carrying the second.
actual pair of légs is designated the "first abdominal
segmgnﬁ" even though it actually is the second, and so

forth. In many freeliving Copepodae the fifth pair of

Iegsthas been transformed in differenﬁ;Ways in order to
'1éiéhiﬂ:£he propagation. In others it is rudimeﬁtary; for
~instance in the Cyclovs and in most parasitic types it
. disappears alltogether and with it the corresponding
abdominal segmént, probably becaasé it is fused‘together
| with or assimilated into the first tail segment or'genital
segment which in these types is strongly developed. A
fact in favor of this interpretation is also that one
finds jusﬁ ia this genitai segment in many Celigini and
Pandariniséhowever miéroscopxﬁﬂ rudiment of a fifth pair
of legs;‘ In tnis way, the number of.distinct, free,
abdominal segments i1s never more-than three in the par-

\.w’ ‘asitic crustaceans, each segment carryiug its (second to
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- fourth) pair of legs. That the boundary between the
abdominal segmenvs in many of the parasivic, more trans-
formed abnormal types is indistinct or‘unrecognizable,
and that the limbs of the abdomen as well as those of
the cephalothorax studied in Q large number of parasiticA
crustaceéns and Lernae undergo a retrogressive developf

“ment until complete disappearance,is'so well known that
only a bare mention of the fact is necessary here. Even
if there are types with very definite antennae, lMaxilliped
and regular legs etc. that previously have been considered
deprived of any tracé of limbs=~such as Prof. BrﬁfltA has
‘shown for the Lernaeocerze and we in the following will
show for the ?ennellae and: Lernae-~it has never the less
been proved there are types beloaging here that lack any
trace of these parts, as for instance the gen&s (Hﬁrpyllon
bigs) so peculiar by its simple sack-shape, that lives on
Annelidae and which is described later on.

4

The tail (ca&da,'postabdomen) is typically consisting

of five sezments of which the last carries the tail-blades

33 E
(foliala catrdalis s. avpendices caudales ), two un-jointec

—

blades; each with (&) feather—téﬁfts.l They could probably
. be compafed~to thé so=called "tail-adhesions"™ of theAIsopodae
and ;n-this way be supposed to fepreéent‘a pair of tail legs.
- Only seldom are rddimentary legs found under the foremost
tail segments, unless the previously mentioned rudimentary

pair of Jegs on the genital segment should be considered as

%) Mitteillungen at)s deri keiserliche kBuigRiche Institute

der Universitat Pest. Wm.  (Reports from the Imperial

Royal University)
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paiw*of“&egu~ﬁﬁ«%h@~génitai-segmentmshourd‘Ls coUTnSIGered
z=Z-suceh-  In both sexés the genital organs open on the
first tail segment and from this the egg-sacks or egg~
strings‘are suspended. In the free-living types, where
&his segment 1s of a minor size, there can be no doubt
that it actually belongs to the tail, but in many of the
parasitic types,in accordance with the

considerable

power of propagation, this so~called genital segment
(annulus genitalis) is of considerable size, and it is
I m&::z 4_'#& et n'l'?:"/'/

then convenient and easier for the survey)to recognize

it as an independé@nt part of the body. We will therefore

. in the following designate the other four tail-segments

located behind the genital segment and behind the base

.of the egg~sacks as the tail."Their nunber is often

reaucéd by being fused together. In many, more diverging
types, the tail is un-jointed, without tail-blades or even
'éomﬁlétely diminished and only recognizable by a slight
indication. o

In all genuine Copepodae the body then typically

consists of seventeen segments (7+«5+5), and when one starts

odt'from the higher cr@staceans, one may state that of their
Zi‘joiﬂté two‘abdgminal joints and two tail~joints have
disappeéred completely except for some specific Copepodae
that have a larger number (up to 7) tail joints. As we

do not wish to give a complete detailed‘description of the
Morphology gf the Copcepodae or to pursue the developnent

of the individual pairs of legs or antennae through the

<




- not appear o0 us to be in a completely satisfactory

whole series of types, it should in this respect be
suff'icient for a temporary orientation to refer to
tables 71, 72 and 92 of Danas great work on crusta=

ceans. We must however point out that the diagram

for the build of the Copepodue set up here does not

fit all Emtomostraca, acr Limulus, Trilobiti, Phyl=

lopodae, Cladocerae, or Ostracodae, nor the genus

Argulus. Together with Zenker, we could not consider

the last mentioned type a Copepoda at all, but would

rather refer it to the Phyllopo?ae as the representative
A . &

of the parasit€s in this group . That it will be

applicable to the Cirripedia is more than doubtful.

The systematics of'the-parasitic Copepodae does

state, whether one prefers to stick to the divisions

B

given by Milme Edwards or those by Dana. This is also
felt by some authors who lately, occasional;y, have
been dealing with the systematic comparison of these
animals and expreésed an opinion about the limits of
thé different genera and their mutual felationship.

Ve think‘that we already here shogld point out a so~-far

less noticed condition which seems to us to be able to

serve as a guide in the Labyrinth of types that are -
left when one sees oneself forced to abandon the ex-

isting attempts at grouping. There are actually a

&) With this, the only so far xnown -parasitic Copepodae

ck
without external egg-say or egg-string is eliminated,

Saeewlinea ‘
because the Saeenwiae and uhe Peluogastridae are, as

Liljeborg has proved, not Copepodae, but without doubt

Cirripedia.

L]
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nunber of types in which the egz-sacks take the shape

of strings in which the flat,'slicewshaped eggslare'
located in a single row or stack above each other like
the dollars in a.roll of money, whereas they in an'otherJ

number of types are -actual sacks, in which the more balle

-shaped eggs lie in disorder and, just as in the free-

1iving Saphirini anda Cyclops, 'not in a single row, but
K )

~several, side by side  =~That the so-called "strings"

M

sometimes are quite short and thick and the ''sacks" on
the other hand sometimes long and thin (f. inst. in
Chondracanthus lophii), does of course not eliminate
ngAimportanée qf this division. . o

If this characteristic now is applied to.all of
the families of parasitic Copepbdae drawn up by Milne
Edwards it will show that all his Caligini, Pandarini

and Dichelestini have two eggustringsjof the above-

L

mentioned type, and all Ergasilini on the other hand

‘have two egg~sacks just as the Cyclops and Séphirinio

The very natural group of the Lernaeopodae in this
respect join the Ergasilini and also the genera Chon-

dracanthus, Saluis and Tucca and also Leraeocera, which

up untilnow had a very un-natural place in the Pennelleri

1

group. One will however on the other hand find that the

last mentioned, which, by excluding the genuine Lernaeoceae

) Dana has already applied this characteristic in order

to differentiate between "Srpasiloidea" and "Caligoidea

within his "poecilopoda'™, but drops it alltogether as

far as the second section, the "Leraeadae', is concerned

where it says “eggs sometimes in bags or sacks as in th

Ergasiloiaea and sometimes in slender tubes as in the

Caligoideal!

it

a
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obtains a very natural content, lies the identical shape

and construction of the egg-strings as the Caligini,

Panddrini and Dichkelestini (the genws Lernanthropus will

have to be referred to the last mentioned) and as the

genera Clavella, Peniculus and Cycnus, in which prof.
Claus alreaoy, quité correct, has acknowleaged the natural
connecting 1lirK between the Pennellini and the Dichelestinigﬂ)o
& will finally, by x®dsing this characteristic on the dif-

ferent species withinlseveral of the so far described

genera; be quite evident that there in certain genera have

been included foreign elements, which in this way might,

and'shoul@)be eliminated. While in this way the genuine

Clavella and Lernaeonema species have egg—strings, Clavella

Scari fr8uer  and Lernaeonema Murteli van Beneden have egge

-sacks. But instead of disproving our recently expressed

opinion about the feasibility of using the egg-sacks as a
characteristic for larger groups of parasitic Copepodae,
thése apparent exceptions just confifm@.it, because the

two types nentioned actﬁally differ‘éo much from the typical

Clavellae and lernaeonemae, that they:; &ven disregarding

the condition of the egg-sacks, should be separated fron

the genera, the names of which they at present carry. The

result of this is that the two old groups Siphonostomata

and Lernaeadae must be dissolved ana the parasitic Copepoda

uK) One will from this see‘that nost of the points in the
re-grouning suggested by us actually are.availéble in
part already, but some had not been published and sone

had not yet come to our knowlédge~when we had reached

the results pwublished here,
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genera be re~organized in two parallel series which both

start with types that are quite close to the free~living

typical Copepodae but end up with genera which, on account

of their retrogression and the primitive build of an

|
early stage of zoological uevelopment even may find their

place among the worms. Therefore one may be able to point

out

1)

.in the following.

3)
k)

partly analogolls genera in both series.

Ae With 2 egg-strings. To this belong: )
A A I
filne Edwards P?Itocephali with the two groups Calgini
pIoty I
and Pandarini the limitations of which will be discussed

pieioiy)
Milne Edwards Dichelstini (Pachvcephali pepe)

The Clavella-group (Clavella, Peniculus, Cvénus), which

. ———

The Pennella-group (Lernaea, Lernaeonema, Lernaeonicus

and Pennella, possible also Sphyrion and Lophura) will

" join quite naturally. (Staurosoma also seems to belong

to this series, the analogous Antheacheres however to

the next. As far as the first is concerned however,

‘this undéniably needs confirmation.)

- B, With 2 eggfsaéks. The types belonging are, at least

so far, easily separated in smaller groups.

%)

k)

1e13:9!

Caligus, Svnestius nob., Paravetalus nob., Calistes,
Trebius, Dyvsgamus nob., Cualiseria, Llytrophora and
Kuryphorus.

Pandarus, Nogagus, Dinematurs, Zchthrosaleus nob.,
Phyllovittus, Gangliopus, FPerissopus nob., Cecrovs

and lLaemargus.

"W, . - e e . R .

Yrogerig (Loncnidium), Pagodina, Eudactylina,

. Congericola, zriassilina (the egg-sacks un-known),
Lernzuthroous, Dichelestiuwa, Nemesis, Lamproglina

and Anthoscna,
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1) The Ergasilini (Ergasilus, Bomolochus, Doridicola

|
! and Nicotholl)

2) The Lernaeopodae (Tracheliastes, basamistes, Ach-

theres, Brachiella, lLernaecopoda and Anchorella.)

I3) The Chondracanthini (Chondracanthus, antheacheres,

Selius, Tucea, fZthon / The egg-sacks unknown/ and

also "Clavella Scari Kr." and "Lernaea gobina Fabr.')

.

@) The Lernaeogeras (Lernaeocerae, "Lernaeonema Mustell

v. B“®) and also Herpyllobius arcticus nob.)

One will however, hardly be able o remain with this,

although one probably now. nmust acknowledge that there

cannot be drawn any natural boundary between the free-

_living and the parasitic Copepodae, neither from their

way of living nor from their external or internal const-~

ruction. Professor Claus has already pointed out that

'~ the Saphirini,'the females of which live-in salpae while

 the males live free, erase the boundary between both

% > 2 . 3 /
groups. But if.this is the case, this admission should

- also be expressed in the zoological grouping and one

must therefore-in owr second series (B), consisting of

Copepodae with egg-sacks, besides the above indicated

four groups of parasitic types also include the paftly

&) The great similarity which exists between the males

of this type, of the Lernaeovoda -~ group and the
Chondracanthus - genus seems to indicate that these
three groups naturally belong together. about tne
so~-far unknown male Mennella, sece the Tollowing.

In order to rrevent misuncerstanding, we will not

ornit to remurk that we do not at all consider those,

for the sake ol the survey, here mentioned small

groups, f. inst. the argasilini and the Choncracanthini
or the details of the grouping on the whole as scien-
tifically proved, but, to the contrary, are of the op-
inion that too few types are yet kancwn to dare to es-

tablish more than quite tenmporary families.
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or completely free-living types that have the same

. \
characteristics, that is, the genus Cyclops (s. str.)

and the Saphirini - group. It is doubtful however,

if the Monstrilli and the Thaumaleus - group belong here

as they have not yet been observed with egg-sacks. The

Notodelphys - group sill also have its place here if the

content of its peculiar egp-bag may be considered as

corresponding to the twe egg- sacks of the Cyclops and

not to f. inst. the unmated egg-sacks of the Pontelleri.

A series different from this will probably be made

: : Ve
up by the free-living Coégdae which have only one ex-

ternal egg-sack or by the numerous genera grouped around
o

Calavus , Pontella, Harpacticus and Setella. This

series, which actually should have been put first, con-

tains at the moment only free-living types; the series

A, actually the third, only parasitic¢ types, whersas the

series B goés through the whole scale of transformation

from Cyclops to Lernaeocera.

N
\
\,

- - . OO
The following table will perhaps make it edsier to

conceive what we here have tried to explain.

i)

BEven if one does not know of genuine Calani with egg-

sack, one in any case know very closely related genera

of the Calan-group itself with single un-mated egg~sack.
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One epg-sack. " TWO epg-SUCKS e Two egg-strings,
~ - :
Calanus : Cyclops (s.str)
_FhrreemlivingéPontella Y Monstrilla
| (///’ '
. types- Harpacticus . ¢“Thaumaleus
. Setella
: o . Saphirina -
: " . '
P ‘ : -
: 4 Notodelphys Caligus
? Ergasilus | Pandarus
' ' Lernaeopoda R
! pParasitic { -AL aeop ' -DicHlestium
i ~ _Chondracantus
types : . Clavella
o : Lernaeocera .
Penalla

AR

The material for the present treatls 1s mainly made
up of pelagienﬁarasitic crustaceans from the Atlantic Ocean,
? = o fcf the most part collected for the mueeum ovér a number
Aof vears by Captain Dewmd . Vo.Hygomﬂa It is.in this way
N | | -~ a contribution to the preparation of the considerable
material gathered‘and stored by the museum of the Unilversity

for thg knowlédge about the pelagic fZwmna. bBut we have also

belie%ed that we should include in our studies several other
new or less known‘types that may further the knowledge of
the topic treated in this a}ticleo A brief excerpt from this
treatis was published in the Reports of the Treatises
‘ of the Acadeny of Science for 1860 and an even shorter
- report on.our_idea of the natural grouping of the Copepodae
‘i’ is found in the accounts frou the convention of Scandina-

vian naturalists in Copenhagen in 1860.

o i ey e e s -
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Flrst group of parasitic Covepodae: with ege-strines,

containineg a single row of flat, disc-shaped eess,

The first large main section of this group

(daiigidae Dana, Peltocephali M. Edw.} may be characterized

-by the shape of the shield and build of the antennae,

The shield is almost always crescent - or horsesho@-shaped,
.a shape that is derived‘from the fact that its side-pieces \
continue farther back than the middle piece, so that its
.rear edge always is more or less cdncavec It is nearly
always divided inte two side-pieces and one middle-plece

and has, as a rule, special frontal plates and brims ¥},

“The first vair of antennae almost always *¥) consists of

only two joints, one wider base-~joint that carries a number

_of tufts or spikes along the upper edge and a slender

--endvjoint equipped with some tufts at the end. The second

‘pair is always hook-shaped and in this way forms a tool
with which to hold on to things., This section embraces
- the groups Caligivd and Pandarini. The second main section

T~(Dichelestidae.Dana, Pachycephali M, Edw.) which includes

" Dichelestini and Lernanthropodini, always has the first pair

%) This brim as well as the seams in the shield are lacking

_in Pandarus () only, the frontal plates howcver are-
present and even in P. bicolor is the rear edge still
concave. Perissopus (Leoidonus) armatns, (¢ ) however
is an exception ii it ovherwisé is correctly described

by Dana; its shield is not crescent-shaped.

%) Vle do not know of any other exception from this rule
than Laemargus muricatus, where it is three-jointed,

AR S et e ey e s oe
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of antennae string-shaped and multi~joiﬁted (5-10 jointed),

but the second forms either a pair of pincers or a band

or it is hook-shaped just as in the first section. The

- shield here is never crescent-shaped.and always lacks

the brims, frontal plates and seams.

7;? : Even Milne Edwards established a differentiation:
TT"petween Caligini and Pandarini, and Dana retained it,
- although with a different limitation and with other charace

ﬁ'teristicé. Milne Edwards éharacterizes the first mentioned
'igroup by its lack of the dorsai blades (elytra), so

characteristic for the last mentloned group,hand he referred

" ghe genera Caligus (and Chalimus), Trebius and Nogagus to

e

]

7. it and to the Pandarini he referred Dinemura, Pandarus

;. Phvllophorus, Cecrops and Laemargus. Dana-‘'was more correct

' in his differentiation between these twdigroups; by the
proboscis (beaky of the Caligini being short and blunt
' {"subovatus, obtusus"), while in the Pandarini it is long,
thin and pointed,-buﬁ the additional sign of differentiation,
-Jtaken from the shape and pqsition of the jaws (Maxillae)

seems to be based on a mistake.*) The genera (Caliyus,

; Lﬁpﬁgphpﬁixng, Chalimus, Caligeria, Calistes and Trebius)

"%} It is in our opinion not the same part that Dana in

both instances designate as such. What he in the Caligini

) defines as "maxillae®™ are presumably lacking in several

' Pandarini but are also often found in them in a more or
less developed state and always in the same place as in
the Caligini. In our opinion this part is an appendix
to the base part of the second pair of maxilliped, just
as "hamuii" is to the second pair of antennae, and not
any transformed independent pair of limbs,.

. .
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which Dana has referred to the.Caligini actually belong

very close together, but it is not very fortunate that

Edwards and Dana have referred the Euryphorus which is

very closely related to them -~ and which Dana no doubt

has not known by sight - to the Pandarini, from which
it also seems less natural to exclude the Cecropidi.
But the Caligini and the Pandarini could, aside from the

shape of the proboscis = which probably is connected

with a modification in the way of living or a parasitic

1life on other fish varieties = be separated by the shape

of the first pair of legs which in tﬁe Caligini always

has the shape and build known from the gerera Caligus and
Trebius,Awhicﬁkis substantially the same, whether the

inner small branch is present or missing, where, to the
cpntrary, the two branches always are evenly developed in

the Pandarini, ZLastly, the two foremost abdominal segments
in all Caligini with the exception of Trebius are assimilated
in the shield and only the last one is free, whereas in

all Pandarini the three abdominal segments are free and

independent of the shield.,

%%} Under this also the subgenus Lepeophtheirus (Caligi

AV
\"&'»zi!

®lunulis ©wullis®™ and the Chalimus - varieties (Caligi
appendice frontali affixi); even if it should be proved

that there were Caligus-varieties, the females of which all
through their life were attached by a Ifrontal string, they
would at the most form only a subgenus of Caligus. All
Caligini known to us have the so-called "furca® (fork); but
it does not seem of any generic significance if the "lunulae"
and the auxiliary hooks of the antennae are present. Ve,
therefore, have not included these conditions in the genus
characteristics, but mostly considered the difference in the
build of the legs. We,therefore still, for the time being
consider Sciaenophilus von Bened with its very elongated
genital ring and tail as a somewhat diverging Caligus -
variety, that perhaps may form a separate subgenus.

(The two asterisks of this footnote could not be
found in the original. text. - Translator's note).

B

<
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With this limitation the group Caligini include

the 9 genera mentioned below, the characteristics of which

will be evident by the following analysis:

- A. TFourth vair of lers single i B, Fourth vair of legs two-vronged
1. . "

(Only the outer branch is ' (Only in Elytrophora (?) and -

.developed and its tufts are never Caligeria are the tufts not

 feathered) ; feathered)
. : . .
:. A Without Dorgal Blades
1, galiewsianl (98T | 5. Calistes Dana (&)
~‘.'The inner branch of the first | ?he first pair of legs has at |
pair of legs is missing or quite’ least traces of an inner branch.
rﬁ@imentary; The branches of the ;The branches of the third and
_ second pair of legé are thfeem - fourth pair of legs are three-
.'jointede The base joint of the | joiﬁteder.Otherwise, it has the
third pair form a large plate, characteristics of the genus
its>branches are quite small and Caligus,

two-jointed. The first two abdow |- .
6. Trebius Krdyer (¢&")

-minal segments which carry the

‘second and third pair of.legs are The first pair of legs has a
assimilated in the shield of the smaller two-jointed inner branch,
cephalothorax, | . - The second abdominal segment which

o - carries the third pair of legs

2. Synestius nob, (&)
' is free. Otherwise as (alistes.

The genital segment extends

backwards in the form of 4 long 7. Dyseamus nob, (o7

club-shaped extensions otherwise The first pair of legs as in

'4it has the characteristics of Trebius.8econd, third and fourth

*




the genus

Calisus,

Parapetalus nob, (%)

The genital segment is equipped |}

with a wide brim and the tail
with a wing-shaped extension
on each side, Otherwise it has
the characteristics of the genus

Galigus.

¥
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pair of legs two-jointed., The
first two abdominal segments are
assimilated in the shield as in

Caligus..

)

With two dorsal blades (at least in the females) extending

. from the free abdominal segment. The two abdominal segments

ahead of this, in all varieties known up until now and .

belonging here are assimilated in the shield of the cephalo-

thorax just like in the Caligus.

Gloioootes nob. (9

89 B

The first pair of legs has no
inner branch; second, third and

fourth substantially as in

Calirus; two large plate-shaped.

dorsal blades cover the largest :

part of the genital segmeﬁt,
which extends backwards in the

shape of two long points.

AL IO PRI TP
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Caligeria Dana (£

(First baif of legs unkuown); the
outer branch of the fouwrth pair
of legs is three-jointed, the
inner is smaller and two~jointed;
their tufts are not feathered;

thg‘pwo dorsal blades are small,

Elvtrophora Gerstidcker (9¢)

"The first pair of legs approxie
mately as in Trebius, second
and third as in Caligus, but
the third has three-~jointed
branches; the fourth as in

Caligeria (2). Besides two

3

[ R
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considered as belonéing to the pelagic fauna and chiefly

are inhabitants of sharks *), the largest number of Caligini

! o 18

: small dorsal blades which are

to be féund in both sexes, the
femaled has a pair of small bWlades
at the.base of the genital

S _ segment.

10, Euryphorus Nordmann (8 &)

All four pair of legs are sub-
. stantislly as in the previous |
| - genus, but the tufts of the
fourth pair of legs are feathered.

Just as in Elytrophora, the

female has, besides the small

s -

e}

e e e e e

dorsal blades, which are to be
found in both sexes, also a pair
" | of small blades at the base of

| the genital 5egﬁent, which in the
“female is about the same as in
Paravetalus. In the male the
tail has a wing~shaped extension

on each side and in the female
»

this has been developed into a

o large wing-brim,

While the Pandarini for the most part must be

%) Only Cecrops and Laemargus, who live on moon fish

(Orthagoriscus, sensu latiore), make an exception
in this respect,
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5elong to the "fish-lice" of the littoral fauna., A&s

elagic Caligini we must however mention Calicgus Thynni
g g >

,mt. and C..productus Dana (from a bonito), the C, coryphaenae nob,

o ' »zfrom a dolphin), Caligeria bella Dana (from an albacore

or tuna), Dysgamus atlanticus nob. and Gloiopotes Hyzomianus nob.

(from what fish is unknown) and also Euryphorus nympha nob.

(from a bonito). From the data we so far have obtained
it then seems as if the relationship in the pelagic fauna
‘between thé large fish varieties of the genera Shark and
mackerel and their parasites of the Copepodae group is
“this: The sharks are preferably pestered by numerous.

. Pandarini, the mackerel varieties by a smaller number of
Caiigiﬁio Beside these abovewmenﬁioned, in a stronger
sense pelagic Caligini'from the Atlantic Ocean, we will

on this occasion describe two new genera (Parapetalus

;f_ and Synestius) from the Indian Ocean (also from Scomberoidac)
and ; couple of exotic Caligus =~ s@ecies and also a
couple of so far unknown or bnly incompletely known species,
Coie - amdng_them a fresh water speoies.bf the same genus

.belonging to the Danish fauna,

" T, Caliecus ' Mill,

The varieties of this genus, described in the
follbwing, all have a fork (furca) with individual branches
and with the exéeption of C. branchialis, all have the
front edge equipped with "lunulae", Besides the characte-

.’ ristics, which ou predecessors have pointed out, we have

W found two conditions that are particularly well suited as
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 tufts. The tail is short, not segmented.

"2. C. lacustris nob,. (§

20

vériéty characteristics, namely the shape of the spikes
or hooks located at the base of the outer branches of

the third pair of legs, and that thereAbesides the end
tufts of the fourth pair of legs.also exist two or even

only one similar tuft on the outer edge, regarding these

- conditions there is never any difference between the

two sexes of the same varilety.

.0f the varieties we ourselves have had occasion

to study, we have established the following survey:

A Survey of the Species of the genus Caligi knowﬁ
' to us.
~ﬁfwzrwmfgéﬁided-with lunulae; palpl are simple
&, The tail blades extend past the anus.

*) The fourth pair of abdominal legs is provided with four

le C. curtus Mill, Kr, C, Milleri Leach, Nordmann, Baird;
. e
- C. Tricuspidatus Nordm; C. elegans v.;Bené;n; i

C. diaphanus Baird? *¥% C, Americanus Dana,

 The female's genital segment has a rectangular

- shape with rounded corners, the rear edge is concave; in

the male it is wider and. shorter with several incisions at

the rear; very short tail; the end-bristles on the fourth

pair of legs are very long, and serrated.

?)

- The female's genital segment is shorter and wider, its

rear edge is stralght; the tail is longer and slimmer, and_
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the end-tufts on the fourth pair of legs are very long,

not serrated.

\9 3o C. Balistoe nob, &%)

. The shape of the genital segment of the female
is aﬁout the same as of the previous species described
above, with more accentuated .concavity in the rear edge,
the male's genital segment has a semi-crescent shape,
with very concave and incised edge, and sharp outer angles. .
The tail is sﬁort and wide. . The tufts on 'the fourth

pair of legs have about the same iength; they are slender

and very long,

%%)  The fourth pair of abcominal lees are provided with

Dive tufte, the tail is more or less elongated, two jointed,

Q  or Jd¥niointed,
Lt

Lo ‘¢, Productus Dana (®)-

The geniﬁal segment is barrel-shaped, the reaxr
edge is deeply igcised; the tail is elongateé and two-jointed.
The fourth pair of legs is two-jointed; the tufts are
slightly curved, %hey increase gradually in length and

at the end fhey are longer than the rest.:

There are no feather-tufts on the first pair of

legs., -

5 C, {sonyx nob. (%)

: S ‘ . with
. Ce The genital segment is barrel-shaped/straight rear

egge, shorter tail,not jointed; the inner branches of the

-
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|

féurth pair of legs are three~jointed, the tufts slightly
curved, their length increasing somewhat unevenly, but

not to any great extent.

6L ~ C. rapax M. Edw. Baird (2 &)

The female's genital segment is barrel-shaped,

with straight rear edge; the malefs segment is oval shaped;

. the tail of the female is shorter and unjointed; the

maie's.longér and two=jointed, the first joint shorter.
The first tuft on the fourt pair of legs is nearly straight,
others are slightly curved, the rest generally is more

than twice as long.

b. Tail blades never extending past the anus,

R4

7. G, Coryphoenoe nob. (¥) e

The hooklike accessoriss of the antennae are
nissing here; the spike at the base of the outer branch

of the third pair of legs is quite straight, the genital

segment of the female is elongated, dorsal shieldlike

shape is noticeable, with rear corners developed into
rether big lobes. .The male's is breoad, short, with prominent
rear corners, The female's tail is elongated, four-jointed,

the male's is short and two~jointed; the tall tufts are

_vefy long; the feather-tufts are threadlike, in the apex

of the first pair of antennae they are very long, and also

in the réar corners of the genital segment similar in both

‘sexes. The branches of the fourth pair of legs are three-

Jovatef

sagnerved, with five bristlgs slightly curved-and comblike,




8.  Caligus sturionis. Kr. *) (@)
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B. No lunulae, palpi divided (lepeophtheirus
ordm.)

Qe Fork with simple prongs, the fourth pair of
ahdominal legs are provided with four or five tufts.

The topmost (the fifth) is rudimentary. _ R

%) Elonpated tail, at least in the female is

uniointed, nossibly two-jointed with distinct anal segment.

i

The genital segment of the female is barrel-shaped
and truncated at rear, the last segment of the abdomen is

less'distinct; the fourth pair of legs is fairly large,

- with slendesr branches,Awhere the two last tufts are fairly

even, and the~léngth of the others is often considerably

longer. . . : . ' , N

9, ' - Calicus salmonis Kr. (C. vespa M. Edw. Lepéophtheirus

Striémil Baird) @ggﬁ)ﬂ

... .- 'The genital segment of the female is elongated,

rectangular with rounded corners, and the rear edge is

-deeply concave, in the .male it is small and oval; the

"female?s‘tail is elongated and narrow., The malets is

short and broad; the last tuft on the fourth pair of legs

is not more than twice as long as the others.

[}

10, Caligus branchialis Mlm. (C. gracilis v. Beneden) (%)

The genital segment of the female is barrel-shaped

with slightly concave, rear edge. The fourth pair of

e
Iy

~legs is insignifiganggalmoggm§§£§i§3E> the last tuft Yery -
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often is longer than the other three tufts which are

very short.,

%*%)  Very short tail in both sexes.

1. Calipgus pectoralis Mull,. (2 &)

The genital segment of the female is very large,
broad, and barrel-shaped and truncated in rear, the
male's is small and round; minute tall, fourth pair of
legs is insignificant, the last tuft somewhat longer

than the others,

be ‘; Fork with divided prongs,; the fourth pair of

abdominal legs & proviced with five tufts,

12. Calipus hippoglossi (@& . A

‘The genital segment of the female is of medium
size, dval, bi-lobed at rear. The male's has the same
'shape, but smaller; the tail is very short. The fourth

pair'of legs is big, with slender branches, the last

tuft twice as long as the others..

.

I.” Caligus lacustris. Stp. & Ltk ()
Tab., I - Ill. 2,

As far as we know, it has not previously been

established that any Caligus variety lived in fresh water.,
It was therefore an interesting addition to the genus and

- o our, fauna when Mr, R, Conradsen, curator at the

Zoological Museum of the University, reported that a few

-
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specimens of this small species, all female, but of a
somewhat varying size, some (6 mm. long) off a pike
. from lake Fuur, others (4 mm.) taken from perch and

o khells in lake Tiustrup, also here in Sjaelland.

C. lacustris is cleosest to €. curtus M#ll., but

1t is already in ivs size so -different from this, that

& mistake is nearly impossible; the shape of the whole
body, of the "palpae™, of the "fork" and of the slightly
curved spmke located at the base of the outer branch of

the third pair of legs are substantially the same. As

~differences we note that the genital segment in (., lacustris
(£) is somewhat shorter and wider and the tail a little
longer than in C. curtus (9); that the first pair of
‘maxilliped in C._ curtus has a much longer, more slender

"underarm'; that the free abdominal segment is quite

indistinct in C, lacustris, whil¢: it, to the contrary,

‘inICu curtus is sharply defined, and that the fourth palr

of legs in C, lacustris is relatively longer and mors

slender and the long end-tuft of its two=-jointed end branch

is without saw-teeth. Otherwisé, We*refer'to the illustrations.
The length of the egg-strings may be considerable, but

conform somewhat tgufxze of the individual. The museum

also is in possession of a couple of young ones in the
Chalimus~stage, attached by their frontal strings to |
“the tail-fin of a small Ciprihoid, the genital segment
_ is relatively very narréygnd the limbs, for instance first
‘—; pair of Maxilliped and fourth pair of legs only clumsily

S s

and incompletely developed; tbe auxilliary hooks are




.
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present, but we did not succeed in observing the fork. *)

2. Calicus Balistae Sto. & Ltk. (9«53

Tab, I - T1l. 1

Of this sPec1es we have found some specimens on

the body and flns of a West Indian Balloteso

The male reaches a lenguh of 4 mm., the female

““Nﬂ-mm;mh% mn. The shLeld of the male is as usuval larger than
" that Qf the female, whil® the genital segment is less
“develaped. It may, in the male be described as crescent-slaped

" with sharp, pointed horns protruding backwards, ending

. The number of the feather«tufts and the hooks on
each separate joint of the first three pair of
legs seems to be pretty constant in the Caligus
species, namely: first pair of legs has 3

. feather~tufts and L4 shorter end-tufts or hooks;
the outer branch of the second pair of legs has
.4 spikes and 6 #+ 1 & 1 = 8 feather-tufts;

-~ while the inner branch of same has 6 + 2 4 1L = 9
feather-tufts; the outer branch of the third pair
- of legs has L spikes (besides the large one at
3ts base) and L4 1L = 5 IeatherutuftS'
while its inner branch has 6 &+ 1 =« 7 feather-tufts,

As exceptions from this rule, we may report that we,

in C, lacustris and C. 1SOﬂVk (AnlnyOthIS feather-~tufts

on the end-joint. of the outer b“anch of the second
pair of legs and in the last mentioned only 4 on
the same joint of the inner branch of the same
pair of legs.
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in a pair of quite short tufts. A similar group

éf tufts is located on a small wart on either side

of the concave rear edge, close to the root of the
wide and quite short, unjointed téil.. In the female
the genital-éegment is larger and thicker; it has,

just like in the male, rounded side-~edges and concave
back edge, from the middle of which the tail protrudes;
but its rear corners are thick and rounded; not sharp

and pointed as in the male and under the microscope

show traces of some tiny spikesfoldse to their edge.

The tail blades are attached to the rear edge of the

. tail; in the male they are a little more e¢longated, in

© the female relatively shorter and wider. In both,

they are equipped withlthree thin feather-tufts (besides

'a smaller one on each side), but these are in the

?_ female ohly half as long as in the male. Quite contrary

; to what is the case in other species, the free abdominal

segment is a little more developed in the female than
in the male, because the fourth pair of legs is somewhat

stronger in the female than in the male. The end joinﬁ

- of the first antenna pair is longer and more slender

"~ than usual, but its tufts are not particularly long.

The illustration shows the second pair of antennae and

its well developed auxiliary hooks, indicating the

difference betwecen the two sexes., The first pair of .

maxilliped has the spike on the upper (inner) side
of the "under-arm" located quite close to the so-called
"hand", Second pair of maxilliped here shows a marked

difference between the two sexes as the base joint is shorter

-
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and wider in the male and on its upper edge equipped

with a protuberance which meets the point of the end

hook. This protuberance is not developed in the female.

The "palpi® ard slender, curved and poin‘oedo The

. branches of the fork are likewise quite slender. The

spike at the base of the outer branch of the third pair

" of legs is curved, The fourth pair of legs is, here,

more slender and elongated in the male than in the female,

. its end branch two-jointed and equipped with only four

thin and long, slightly curved tufts, of which the last

is only.slightly longer than the rest. The eggestrings

are not much longer than the total length of the animal
itself, = OSeveral Spebimens are still attached by &
frontal stringrof quite different types, and among thes¢
Chalimus~like individuals are even males of 3 mm. length.

These probably still have not genital segments of full

. size, but are fully developed in otherirespectss f. inst.,

equipped with both lunulae, furca, hamuli, etc.

In "Histoire naturelle des Crustacés" Vol IIT,

page 452 (no. &) one Diodon has a descriptidn, 2 lines

‘long of a C. KrSyefi Edw.; but, however short the description

may be, the expression "tronqué postérieurement" about
the genital segment seems to exclude the possibility that

it could be the variety described here,.
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3, Caligus productus Dana (%)
Table IIL' = Ill. 6

- United States Exploring Expedition, Crustacea Vol. II,
pg. 1354, Table 9k, Ill. 4. '

We have found a few specimens of this species
on the inside of the gill-cover of a barracuda *) that

Captain Hygom had caught at 30° N. Lat. and 76° W, Long.**)

. (Danas were from 279N, Lat. and 19° W. Long), and of

which some parts had been preserved, They were all females
(Dana.doeé not know the male either) and ha@% a length

of only he5 mm. The tufts at the end of the first pair

of éhtepnae are short; the second pair has the customary
slender shape. The "palpi' at the base of the first pair

of maxilliped are,slender and undi‘videdo Second pair of

‘maxilliped is quite tiny, the branches of the fork are

long, slender and wndivided. The first pair of legs has

no feather-tufts at all aS‘Déné has already méntioned°

It has, however, three hook-tufts, decreasing in length
from the uppermost to the lowest, and a somewhat longer

and straighter tuft, The spike located at yhe base of

the third pair of legs is curved. The end-gﬁanch of the
fourth pair of iegs is only two=~jointed; it is, however,
equipped with five smooth hook-tufts of which the outermost

.

is not much longer than the others. The abdominal segment

to which it is attached is small but distinct. The genital

segment is of medium size, elliptic, narrowing towards the

front, deeply indented at the rear or extended into two

%) A large mackerel fish of the Thynnus group is, by the
seafarer called "Barracuda®.

k) It should be unnecessary to state that all longitudes

in this treatise are counted from Greenwich.

1
[}
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lobes, between which the tail proﬁrudes. We have
looked for groups of tufts in vain, even though Dana

in his illustrations pictures one at the point of each

P of the lobes of the genital segment. The tail is Long e
about as.long as the genital segment —— more or less
distinctly two-jointed, so that the afticul&tion falls
about in the middle, wider at the rear than at the
root, The tail-blades ...bhetween which the anus is not
extended «w- each carry 3 feather-tufts besides some
smaller tufts. Some specimens have short egg-strings,
about as long as the tail, others have.them a?proximately
twiée as long. Dana shows them evén longer in his'
illustrations, The eggs are very thick and therefore

relatively few.

e

The differences one may be able to point out

between Danas description of this species and ours,
apﬁears to us to be, all together, too insignificant to

provoke any doubt about the identity of ours and his

varieties. The name is rather unfortunate as it may -

cause a confusion with 0.F, Millers Calizus productus,

in spite of this now being a Dinematura,but we have not
wanted to change it as this might cause even greater

confusion,

ke GCaliocus isonyx Sto. & Ltk (%)

Table "III ~ Il1l. 5

'Regrettably only one specimen of this species

%
A4

exists, It is 4% mm. long and without doubt a female,
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although it lacks egg-strings. It is taken from a

Sphyraena barracuda from the West Indies,

The:front edge does not, as in most of the other
species, fofm an even arch with a small indentation in
the middle, but an obtuse angle turned inward between
the "lunulae", The genital segment ié quite large,
nearly inversely heart-shaped or bottle»shaped,'wider
at the rear where it has a straight- (only very slightly
concave) rear edge and rounded corners and narrowing
from there with regular curved outline until it reaches
the free abdominal segment; The tail is quite long and

unjointed. The end joint of the first pair of antennae

is slender, the second pair is equipped with auxiliary

hookg, The palpl appears to have a small thorﬁypoint at
the base on their inner side. Second pair of maxilliped
is quite slender° The spike at the base of the third pair

of legs is curved. Fourth pair of legs is short and

‘powerful, the end branch three~jointed and gquipped with

five slightly curved tufts, all quite short and of about
the same length, the upﬁermost.a little larger than the
others. A fifth péir of legs is possibly indicated by
the groups of two or three small gufts located not very
far from the rear corners and in these»themselves in the
side~edges of the genital segment. Attached to its rear
edge the ;ail carries two small wide ﬁail-blades, eacﬁ

with three longer feather tufts and ‘one smaller located

some distance from the others on the sidé of the blade.




5. Caligus rapax M. Edw. (?CV)

Table II «~ I11. &4

? C. elongatus Nordmann, Mikrographische Beitrage

Vol. II = page 24 (German)’
C. rapax M, Edwards, Histoire des Crustacés III
. page 453 Table 38 ~ Ill. 9-12.

C. rapax Baird, History of British Entomostraca

page 270, Table 32, Ill. 2-3,

? 0, _leptochilus Leuckart, -in Frey und Leuckart,

‘Beitrage zur Kenntniss wirbelloser Thiere, page 165,

‘ Lieutenant Koch of the Mariné Department has
submﬁtted 6 specimens of this species to the musetil wm
, 2 male and 4 female —=o These were taken from a shark
. S which he Acaught-, in the Atlantic on a trip to South America
| and the West Indies. Captain Hygom has also collected a
~ _* few specimens for the museum, but they are all fémales
taken from a cod at 57° N, Lat, and 7° W. Long., that is,
cloée to the Hebrides islahds, also curator Malm has

submltbed some specmmens (female) to us, taken from the

mouth of a cod (Gadus morhua)ln Bohuslin (Sweden). Lastly,

we must also refer to this specles some small specimens

(4% « 6 mm.) taken from the skin of a cyclopterus lumnus

‘which also have been submitted o us from Mr., Malm, and

some similarly quite small specidéns taken from Gurnards
T in the Christianiafjord (now Oslo~-fjord), and which we

owe to a teacher,'Mr. Koch., There can be no doubt that
"!!! it is the same speciles Baird has had before him and which,

according to his statements may be encountered on guite
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| ‘
different species of fish. The circumstance that some

of our specimens were taken from a shark, just like

Milne Edwards, also seems to indicate that it actually

is this author's C. rapax. The differences one may

fihd between our descfiption and Milne Edwards! are
prcbably?sufficiently explained by the last mentioned
obviously being incomplete and'quite superficial, Whether
the mentioned species from Leuckart and Nordmann belong
here which seems quite plausible at least as far as the

first is concerned, is a thing we will let remain undecided.

" The female attain a length of 63 mm. They vary
quite a bit ... even Specimens taken at the same time from’
the same fish .. in regards to the shield being more or

less elongated and iF the free abdominal‘segment and the
&ty

“genlbal SLgment-axe more or less developed But in most

'.of them the shape of the body gives the 1mpressnon of

‘belng quite elongated. " The genital segment is quite

larges almost equally wide in front and rear, rounded in

front, stralght across or sllghtly concave at the rear

with rounded rear corners. The small tufts on its edge

which are indicatéd in our illustration do not always seem
:to be present. The tail is quiée wide, unjointed, shorter
than the genital segment, about twice as long as it is
wide, or a little longer. The feather-tufts on the

tail-blades are quite long. The antennae, maxilliped and

~1eg-pairs do not offer dny particular characteristics.

There is a distinct thorn inside at the base of the second
pair of antennae. The "palpi" and "the fork"™ ore undivided.

The hook or spike located at the base-of the third pair
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of legs is slightly curved. The fourth pair of legs is
small, its end-branch two-jointed and equipped with five

tufts of which the uppermost is almost straight and

" cone~-shapod, the next three slightly curved but of about

the same length.. The fifth is longer, as a rule more

than twice as loﬁgo None of them are serrated. The
eggéstring may bg as long as the body of the animal,

but is often also relatively short. They contain numerous,

very flat eé;g‘s0

The male attains a length of 9mm. It appears,
accérding fo the few specimens in evidence, that also
in this there is a not insignificant difference regarding
the Width of the shield and the development of the genital
segments, It is noticeably different fron ﬁhe female by

a much smaller, oval genital segment and by a comparatively

'longer two-jointed tail *), the second joint of which is

consxderably longer than the flrat. Also by the narrower
tail-blades and the longer feather-tufts of these and by

the massivé development of the base-joint and shaft of

“the second pair of maxilliped.

6. Calicus Coryvhaenae Stp. & Ltk k?.Q)A
Table IV - Ill, 7) -

-~

At 27° N, Lat. and 19° 30' W. Long. Dana found

a Calicus species ( C. Thvani D.) on the body of the

same "Bonito" under the gill'covers of which he found

the just mentioned C, productus. From a related type of

*)  That the tail is two-jointed is not indicated in

Bamrd" illustration, but 13 mentioned in the description
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flSh, the so-called "Dolphin" (Coryphaena), Capt. Hygom
has in the same waters (30° N, Lat., 38°W. Long.) taken

a couple of spec1mcns of a species that undeniably is

very close to Danas C, Thynni; but whidh, however, according
to our opinion it is not possible to refer to this

specles, as certain differences that will be difficult

L “"f}f;f £o explain away are evidento Later on, ship's surgeon

Mr, Stybe bas submiited %o the museum.3 males of the

"' same species, taken at 230 31' N, lLat. and 220 4% W, Long.

e The male, of which we have had the opportunity
to stud& SISPecimens, has a length.of 7 mm, of which the
‘shield take up L4, with a width of about 3% mm. The free
body segment is quite large and wide. Ite outline looking

like the cross-section of a lens, The genital segment

s short and wide and widest between the sharply protruding
rear cofners *%) from which two long, thin feather-tufts
: 'and one very short tuft extend. Within this tuft-group,
" about midway between it and the first tail=joint, a similar
group weaker feather-tufts *) may be seen on each side.
The tail ié aﬁproiimately as long as the genital segment
| and distinctly two-jointed. The tail blades are not as
usual situated freely in the rear edge of the lést taill
joint, but fill in cut-outs in its rear corners, so that

the anal section extends out between both tall blades. .

%#%)  That the genital segment otherwise may vary =
consmderubly in shave is evident from Ill.” 7 <&

and 7 09 in Table IV,

() ‘ %) These tuft groups, of which traces may be found
also in other species, are without doubt rudiments
of a fifth pair of legs (Compare pg. 34k).
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They each carry 3 very wide, but not noticeably long
feather~tufts situated close together and on both sides
of these a few (4 at the most) smaller ones, the presence
and number of which does not seem to .be constant. The

" short end joint of the first pair of antennae is partly

' equipped with some bent, shorter or longer tufts, partly
ﬁith some long string-like feather-tufts. Some such also
occur among the other trimming of short feather-tufts of
the base'jointo.'The hook of the second pair of antennae

has a strong conemshapéd tooth in the middle of the inside
edge; the so%called auxiliary hooks seem %0 be missing,
the "palpi™ *¥) between the proboscis and the first pair
of maxilliped are wide and pointed. Second pair of maxilliped
has a powerfulﬂ base joint and medium end hook, but '
otherwise the usual regulér shape. The first pair of legs
hés'three‘wide, slightly bent end tuftg 6f which the outgr
is serrated along the ihner edge,‘t@e others feathered;
the fourth, 'which is located between them and the actual

" feather tufts is-quiﬁe slender. The next two pairs of

—— "

%%}  Even though we have retained this designation for

" ...lack.of something better, we do believe that when
one traces this organ further than the Caligus-group,
in the Pandarini, one will find that it actually is
only an appendix, a growth. from the base ol the

. second pair of maxilliped. (Compare pg. 350,

first footnote). ‘ _
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1égs have the ordinary nuaber of feather-tufts Ao ) o

the spike, located at the base of the outer branch of

the third pair of legs is straight and surrounded by a

flat brim, thereby giving it a blunt shape. The fourth
pair of legs is quite'big and powerfﬁl, a fine feather-tuft
may be found at‘ﬁhe end of the base-joilnt., The leg

branch is clearly threemjointeé, the two other joints

“earry at the peint of their outer edge a spike, somewhat

bent at the point and serrated at both edges. This spike

. ds a little longer than the corresponding joint. The

end joint has three such spikes of which the second is

longer than the first and the third again somewhat longer

than the second, although, not twice as long.

The female, of which we have been able to study

~ ohly one speciﬁén, attains a length of 8 mm., of which

~--the shield takes up 3.5 mm.,, with a width of 3 mm. Although

it; then, definitely is larger than the male, its cephalothorax
shield is both absolutely smaller and relatively narrower.
(Studies of a number of specimens of other species have,
however, taught us that this coﬁditibn, if the shield is

wider or longer, may vary not only with the sex, but also

| within this and that-it, therefore, should not be included

in a species diagnosis, Also, the shape of the genital

segment may vary somewhat in the same sex of the same species.)

#%%) Regarding these details we refer to the illustrations,
We must, however, remark that in spite of the inner
branch of the third pair of legs usually is described
as unjointed, we have been made to believe that the
uppermost feather-tuft extends from a short upper
jOin'b-
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The free body segment and its pair of legs are somewhat
~smaller than in the male., The genital segment, on the
other hand, is thicker and much longer and it extends
backwards into two thick, somewhatvoutward;turned flaps
or extensions, in the outer edge of which we have noticed
a small group of two short and two longer feather—ﬁufts,
‘The tail is longer than in the male ... also in this case
about as long as the genital segment e and accqrding to
our opinion dafihitely four-jointed, In all other detalls
—- even to the shape of the second pair of maxilliped wen
we have not been able to discover any difference between
- maie and female;, with the axception that in the female
| the inner tooth on the end hook of the second pair of
“antennae is missing, but there isAa protruding edge or
spike outside at its basé;.which! however, must not be
regarded as corpespondiﬁg to the otherwise always occurring

Cauxiliary hOOko>

. _ If we compare this Lype wath Danas description
----- -and 1llustratlon of C. Thynni, of which both sexes also
are known, we will find — besides dmfferences in the
shape of the tail and genital segments in both sexes ..
that C. Thynni has much longer and thinner tail-tufts,

;but lack the ldng feather-tufts on the genital segment
and the antennae. In several other more ilmportant
charactefistics one will, however, find a quite accurate

conformity and perhaps the future will prove that ‘We

should not have separated them. Our C., Coryphaenae also

seems c¢losely related to C, scutatus M. Edw, (Hist. de

Crust. Vol III page 453 No. 7) but as this is from the




- this type also, that Krdyer has encountered on the gills |

" of Rhombus maximus and which he mentions as a still

. .‘
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Indian Ocea, it does not seem probable to us that it

is the same species,

7. Calisus branchialis Malm (mser.) (£)

[Table IIL. T1l. 3 .

Ce gracilis van Beneden, Annales des sciences naturelles,

~ Vol. XVI (1851) pg. 90 = Table 2

Curator Malm has under the above name submitted

—-—-t0 us some specimens (all females), taken from the gills

of -a Rhombus maximus from Bohuslan (Sweden). It is - . :;

without doubt van Benedens O, gracilis, which also has

&

been taken from, fTOunder specxes, but the name can hardly
be retained if Danas smmmlar name for an other species,

as we suppose *), ‘will take precedence. It is probably

undiagnosed type\*%)'that has some resemblance to C.

pectoralis Mill.

The available specimens had a length of & mm.
and are then a little larger than van Benedens. In habits,
in regards to the shape of the shield, the size of the 5

fourth pair of legs and the shape of the genital segment,

they come very close to C. vectoralis MG1l.; just like this,
they lack the lunulae and have divided "palpi" and awn

ordinary furca, but the tail, that is slender and elongated,

%) Danas species seems to have been made known in 1850,
van Benedens in 1851,

%%) Fishes of Denmark 279 Vol. pg. Lbk.

L & 3
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immediately, at first glance distinguish them from
Mlillers type. The tail-blades are small and their
feather-tufts quite long. The end branch of the fourth

pair of legs is three-jointed, but equipped with only

I, spikes, three of them short and almos®t straight, the

fourth 3 to 4 times as long. The egge-strings are long
and contain numerous flat eggs.' The spike located at
the base of the third“pair of legs is quite straight .~

in its duter part ln any 0asé ... just like in C, pectoralis.

Otherwise we refer to our detailed illustration in Table II,

which we thought necessary to subnit, as van Benedens

illustrations are quite faulty.

II. GLOIOPOTRS. Stp. & Ltk. (@)

" The Gloi0poteé nob, is disﬁinguished (female)
from tha'génus Caligus, although;theﬁ al.so have the first
two abdominal segments contained iﬁ the cephalothorax and
similarly shaped'abdominal maxillipeds; they have two very
1afge'dorsal blades (elytrum) almost rectangular in shape,

which are covering the genital segment as far as the base

of the tail, the rear of the genital segments extending

.

. backwards in two slender protuberances even with the end

of .the tail. The tail blades are cylindrical, with one

stylet, without feather-tuft,

[}

Typical Sp. G, Hygomianus nob.

Habitat: the equatorial regions of the Atlantic

. QOcean.




8. Gloiopotes Hyzomianus Stp. & Ltk (2)

Table V « Ill., 9

| Of this distinguished. and peculiar'type one
sﬁecimen has been brought to us by Capt. Hygom from one
of his trips across the Atlantic Ocean, but regrettably,
we are unable to state from what fish. it was taken.

It is 14 mm. long, quite wide and flat., A
\

sharp line across the approximate middle divides it in

two halves of which one consists of the cephalothorax
shield, the second of the dorsal blades, the genital
segment and the tail, The shield is oval and quite flat.
The front plates are divided by a slight incision in the‘

middle. The'side pieces of the shield are separated from

the middle piece and again by curved crosse-stripes each

divided in three pieces. The foremost of these cross-stripes
continue riéht across the middle piece an in doing so pass

a dark double-spot, the pigment-mass *) of the eve. At

the rear of the shield - which, similar to the Caligus
shield has assimilated the two first abdominal segments ...

there are as usual two deep, but narrow incisions. The

- genital segmenﬁ is consideralily narrower than the shield and

not very plump. It extends backwards in the shape of two
somewhat flat, tapering and at the end rounded extensions

that are just as long as the narrow, unjointed tail located

., %) How it acﬁually is with the eyes, has not become quite

clear to us, but it almost seems as if they have a
somewhat similar development and build as in the

Saphirini.
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between them and which .continues into two (slightly
converging) nearly cylindrical tail-blades, each ending
in a quite long and strong tuft without hair. Under
the microscope one will‘notiée a row of fine spikes

along the outer edges‘of the extensions of the gendital

- segment. This row is terminated by a large and peculiar,

knife-shaped tool that is blade-like with a thicker,
straight edge turned outward and forward and a thin,
sharp, serrated and curved edge towards the rear. The
’genital segment is otherwise almost completely covered

—- not Including those extensions ... by two large, flat
dorsal-blades, the shapes of which are nearly rectangular,
They do, however, taper slightly towards the rear and are
at the.sides~bordered by curved lines, As they diverge

a little and reach a iiﬁtle beyond the sides of the

genital segment, the body here attains almost the same

width as the shield. The antennae and the maxilliped

do noﬁ present anything extraordinary. The second pair

of max1lllped is very large and quite slender, the "pilpl"
narrow and pointed. Auxiliary hooks and lunulae are
missing but"theretis a fork. The abdominal legs mainly
present a similar structure as in the Caligus species; the
branches of the third pair of'legs are small compared to
the size of the animal. One single and two forked, quite
short spikes are‘located at the end of.the first pair of
legs. The spike at the base of the outer branch of the

third pair of legs is short, thick and bent *). The fourth

%)  The number of feather—tufts. Second paLr of legs outer

“ branch 8, inner 9.
Third palr of legs outer branch 6, inner 5,

<™
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pair of legs has a flat, three-jointed end-branch, that

- besides the ordinary five tufts which here, however, are

quite short, wide and blunt, also is armed with a close

row of blunt small spikes of only half the size.

Even though the egg-strings are missing, we take

it for granted.that specimen in evidence is a female.

'
1

TIT. SYNESTIUS Stp. & Ltk (%)

Synestius nob.differs (female) from the Caligi.

‘Their identical characteristics with the Caligi are the

same mentlioned above in the description of the Gloilopotes;

 they have at the rear of the genital segment four subclavian

extensions, as long as the elongated tail,

e Typicalvspeciesz' S. caliginus nob,
Habitat: In the gills of the Stromateus paruf
" (BL.) Fish Index.

B A S

9, Synestius calizinus Stv. & Ltk (9)

. Pable VI = I1l. 11

" We have found some specimens of this type, all

females, on the gills of a Stromateus paru (Bl.) at one

time submitted from Dr. KSnig in Trankebar.,

The total length of the animal is only 4} mm,
The shield is almost circular, strongly arched and shows
the ordinary H-shape., The front plates are equipped with

Junulae. The genital segment is thick, in circumference
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somewhat larger than the shield and emits at the rear

féur somewhat ¢lub-shaped extensions, two long and two
shorter. The tail.originates between the two longer,

apd in regards to length and shape; it.corresponds quite
well to them, but is flatter and narrower at the base,
?he-hindmost part of it seems to be isolated as a separate

small joint. The tail~blades each carry 4 feather-tufts -

of different length but all quite short, Auxiliary

hooks and fork are present. The antennae, maxllliped
and legs *) are shaped as in the Caligus-family. The -
spike located at the base of the outer branch of the third

pair of legs is strong and curved. The end branch of the

fourth pair of legé is three-jointed and equipped with

five slightly curved not very long tufts of even length.

About one third of the egg-strings ektend pas the end of
the tail, - )

%) The number of feather-tufts in:

Synestius caliginus ' Parapetalus orientalis

Second pair of legs outer 6-1-1 and 4=-1l-1

" br. 5 « 1, inner br, 7-2-1

Third pair of legs outer
br. 4-l, inner br. 6-1. 3~1 and 6-1

e et




IV, PARAPRTALUS Stp. & Ltk (%)

Paravetalus nob. differs (females) from the

Caligi. Their identical characteristics with the Caligi

|

| o . . ‘e
however, are the Same mentioned above in the description

of the previous genera, with genital segment surrounded

© by a winglike membrane and with a tail provided with two

elongated wingé'turning backward, fairly simulating a

K
Ve

halfe-moon.

Typical species: P, orientalis nob,
Habitat: In the gills of the Menes maculatae,

Fish Index,

10, Parapetalus orientalis Stp. & Ltk ()

Table V - Ill. 10,

Some: females of this sméli type, only 3 mm. long,

were found on the gills of a Mene maculata, also at some

time sent home from the East Indies by Dr. Kdnig.

It is just like many Calipus~species equipped
with lunulae and furca. The antennae, maxilliped and
abdominal legs are qﬁite Calirus-tike., The spike located
at the outer branch of the third pair of legs is strong
and curved. The end branch of the fourth pair of legs is

three-jointed and equipped with five almost straight tufts

‘that increase in length from the upper to the lower. The

genital segment is circular and equipped with a thin brim,

quite wide at the rear., From each side of the front part

of the tail a flat brim or wing extends, It is directed
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towards the rear and rounded off,wider at the end.
These two wings together form approximately a crescent

with wide rounded horns which extend out past the tail

-iFself, which carry twoe tail-blades, each equipped with

four feather-tufts.

V. EURYPHORUS Nordmano (2.7
~ Table VI = Ill, 12
Untii a short while ago, only the femgle of
the genus EBuryphorus was known, Iﬁ‘was briefly described
and illustrated -.- not quite succéssfully however .. in
Milne Edwards Histoire des Crustacés (Vol. ITL, pg. 462,
Table 39, Ill. 1). As the specimens in the Paris Museum

were from the "Asiatic Oceans" and as the illustrations

would give one the impression that E. Nordmanni has & more

develéped first pair of antennae than the type.that Capt.
Hygom repeatédly has'taken in large quantities from the
giil«caves on "Dolphins® (f. inst. on Lampugus punctulatus
Cuv. Val.) between the equator and 30° N. Lat. and 240 and
L0° W. Long. *), we considered this to be a new species
which w& named E. nympha. By getting acquainted with a

N

treatise by professor Kner "About male and female of

Eurvphorus Nordmanni. Edw,.™ (Of the Vienna Acadenmy's

"3itzungsberichte™ for 1859), We, later on, have become

very uncertain regarding this. In this treatise the author

%) The individual locations are: 30° N, Lat. and 3869 W,
Long.; 0° Lat. and 24° W, Long.; 13© N. Lat. and 300
W, Long.; 219 N, Lat. and 40° W, Long.
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gives information about the genus according to five
specimens from Zanzibar and, although there is very

much in prof. Kner's description of the characteristics

of this type of animal that is differeht from what we

have noticed we do have a feeling that he has been dealing
~with the same species as we di@, and as the Vienna Museun's

specimens were from the Indian Ocean, the same as those |

in the Paris Museum, it seems to us quite probable that

it is the same species that has been encountered in both
.Oceans **)Q Regrettably, prof. Kner?s material has not
been large enough to allow him to make any exhaustive
studies; he has certalnly not been very fortunate, but does
not seem to have had the necessary gnowledge beforehand
~either abouc the most closely related types. His analysis

of the build ofwthe different pairs of legs is unfortunate

for both sexes, It is, therefore, not at all out of place
-to submit a new description and illustration of the animal,
It will from this be quite evident .. without making any
further procf necessary ... that the genus belong to the
~Caligini group and not to the Pandafini group. JIt has

its place beside Caligeri and Elytrophora.

. %k} Regrettably, there are hardly any precedents for

' { judging whether one should reject the reference of

S " a specimen to a species approved in the literature

" just because one is from the Atlantic Ocean while the
other is from the Indian or Pacific Ocean or vice versa,
Are the larger pelagic fish types aliogether common

for these: two large sea-basins or do tney each have
their characteristic species? So far, so little is known
about this that one theory at present is as good as

the other. We, however, are most inclined towards the
latter and are therefore not ready to assume that the
sane species of varasitic crustaceans occur in both
oceans as long as this has not been established by
direct comparison. In this particular 1nscdncc, howeve
Milne Edwards' expression: "des mers d'Asie",somewhat,
is. vague and wéll suited to cause \on31derab1e douot. -

Ce®
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The female is 1ll~12 mm. long. The shield of

the cephalothorax is almost circﬁlar, slightly dome-shapedsy
otherwise, of the shape and build common in the Caligini
and particularly it has assimilated the first 2 abdominal
segments just as in the Caligus-genus., The 1ocation of -
the eyes is not quite clear to us, as different formations
-are visible on the dorsal side of the shield that could

be assumed to be eyes, but most likely they are just two
round spots‘located close together a little in front of

the cross-bar in the H #*¥%), The free abdominal segment

carries two such dorsal blades, rounded off at the rear.

‘The genital segment is circularv‘disc»shaped and is similar
in size to the shield of the cephalothorax, but owes its
" size to a ring-shaped skin-brim which, on either side of

' the base of the tail also forms a small protruding blade.

The tailg is almosL as long as all of the rest of the body,

sl;m, but for the most part of its length equipped with a
4

" qulte wide, flat s{nubrim that,like a down-hanging drape;

_lextends out past the rearmost free part of the tail, but

which otherwise may show some individual variation as regards

shape and size. The length of the egg-strings nay be

 somewhat longer than the total length of the animal.

The male is only 6-7 mm. long, the shield and

~dorsal blades do not appear particularly different from

those of the female, but the genital segment is narrow and
elongated and lack both the brim and the small blades at

the rear. The tail is short and wide and may be described

#ek)  In any case, we take it for decided, that what
Prof. Kner considers to be the eyes, are not.
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as made up by three joints of which the first, just as
in the female, has a wide brim, but this is also so
short that it takes on a crescent-shape similar to the

Parapetalus (2). — The antennae, proboscis and mouth parts

are similar to those of the Caligini: lunulae and hamuli
are missing. .There is, however, a fork. The “palpi?
are wide. The first péir of legs are similar te those

of the genus Trebis and has besides the outer, Caligus-like

. branch an inner, smaller, with three small feather-tufts,

Second and third pair of legs have two well developed

three~jointed legébranches with numerous feather-tufts *),

On the fourth pair ‘of legs the outer branch is three-jointed

and equipped with five spikes and several feather=-tufts,

the .janer is, however; only two jointed, but also equipped

- with feather-tufts. The connecting middle-piece is as

usual most gevelOpéd in the third pair‘Bf legs, less so
in the second and is practically missing in the fourth.
All these parts are alike in both sexes. Several males
still hold the females embraced by the genital segment
as tﬁey hold the underside against each other and a

spermatophore —— of the type known for this genus as well as

%) QOuter branch of first pair of legs has 4, its inner branch

' has 3 feather-tufts

M 6414l Its inner branch

g+2+l

n n " oghird " " P 5414l its inner branch
3).1.(1.).‘.1
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for the Caligeri and Elytrophorae %) - is then often

ﬁlaced on each side between the first pair of legs and

the second pair of maxilliped.

W Euryphorus. Nordm. differs from the genus

Caligus, by two small dorsal blades (elytrum) on the

“third dhdominal segment having two two-jointed branches

on the first pair of abdominal legs, with branches of
the second and third pair of legs being three-jointed,
the fourth pair with branches two-jointed and adapted

to swimming supplied with feather-tufts, the inner branch

‘is twdmjointed the outer is three-jointed.

The female is distinguished by having disk~like

genital segment, surrounded by a winglike membrane from

~which two small blades extend to the rear. The tail is

very long. Most of the tail is covered by a very wide

Winglike membrane.

The male’s genital segment is almost rectangular,
no wings or blades are visible. The tail is short, and
wide, The first segment is equipped with a short, wide

wing fairly simulating a half-moon shape.

Thé spécies ﬁbserved by us, dwells in the gill
cavities of Lampugi punctulati and perhaps also of another
species named Coryphoenidae, in the equatorial waters of
the Atlantic Ocean, always‘adhering to the clavicglar wall

of the gill cavity.

#%) See Milne Edwards l.c.v. 462, Dana Ll.c.p. 1361,
Tab. 94 F, 8h, Gersticker, Archiv, flir Naturgeschichts
XIX, I (1853) p. 60, Tab, III £ 13.

et ambaes e as  mearers s s . . P

-
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VI. DYSGAMUS_ Stp. & Ltk (&)

Dysgamus nob., differs (male) from the genus

Caligus by havxng all abdominal legs, two-branched,

with two joints each, adapted for swimming, provided with

feather-tufts.

Typlca Specjes. Dysganus atlanticus nob,

Habitat: In the equatorial waters of the Atlantic

Ocean,

12. Dysgamus atlanticus Sto. & Ltk ()
" Table IV, I1l. &

About half a score of specimens of this species

have. been available., They have been collected at different

~ location between SO:N. Lat. and 28° N, Lat. and between

219 and 3§° W Long;“**).probably swihhﬁhg free in the.
water. They are ali‘of‘about the same size, about 3.5 mm.
long (not counting the tail-tufts) and 2 mm. wide across
the -widest part of the!shield. The shape is quite plump,

thick and somewhat arched. The abdomen and tail little

~ developed in compérison with the shield which has the

—._shape common to the-Caligini. The free abdominal segment

is oval, The genital segment is poorly developed and is

- of a rounded off hexagonal, somewhat drawn out shape. The

first tail segment is small and short. The second hexagonal,
so that the two wide tail-bladés, equipped with four long
feather~tufts, are attached to the two sides turning outwards

and backwards., The frontal plates are large, but without

lunulae. The first pair of antennae are equipped with ca,

-

%i%)  The separate localities are: 89 LL' N, 270 53’ N.
. and 2‘3003T W,: 220 OL' N, and 240 LO% i; °- 17t N,
and 240 31tW,; 10°© 22! N, and ?lo 16¢ W' 200 N. and
. 360 V.; 280 N. and 21° W,




22

6 quite long feather-tufts along the upper edge of its
base-joint and its short end-joint carry at its end,

besides a few short ones, ca. 4 quite respectable feather-

tufts., Tere are no auxiliary hooks. The proboscis is

. blunt and short as in the Caligus. The second pair of
maxilliped has a thick base-joint with é_protruding node
or so-called "thumb“ There is also a fork, The first

pair of legs is as in Furvnhorus and Trebius., The next

three are equmpped with two well developed, two=-jointed
‘branches equipped qith numerous feather«tufts, %) the
outer branch also, as usual with a number of spikes along
Lhe edge. In regard to the development of the middle
pi;;e on the different pairs of legs, the usual rule,

valid fdr the Caligini and Pandarini has been followed.

A rudiment of a fifth pair of legs may be visible at about

the middle of the side edge of the geﬁital segment.

Contrary to the previous group, the Pandarini
FXy IILJC'/F f/)
group distinguish”themselves by bhﬁ%? long, pointed
proboscis or trunk and by the branches of the first pair

of legs being evenly developed.— at least in all types

L] )
First pair of legs has on its outer braanch' 4, on its inner
' . : branch 3 tufts
Second ™M LI n L T on its inner
. ' ' branch 8«1 it
Third ® . " n # 541 on its inner
: branch 5«1 R
- Fourth " | u . " w541 on its inner
.A _ ~ C : branch 5+1 1
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known to us. Any assimilation in the shield by the
i .
first two abdominal segment that carry the second and
third pair of legs never occurs; these segments are
always free, even though they.sometimes are fused

together, The.females always have from 1 to 3 pairs

" of dorsal blades which extend from the abdominal segments.

They may, however; be missing in the male, and this
condition can, therefore, not be used as a general
identification characteristic for the group. The females
may also have smaller dorsal blades'extending from the
tail section., Through the Wwhole group w— but as far as

is known only in the females and disregarding the généra

Cecrops and Laemargus (Cecropidae Dana) .. there is a
certain trend towards a transformation of the legs so

that they either become completely rudimentary or are

“transformed into blade-like, soft, tuftless plates

" which perhaps directly serve the respiratory process.

Sometimes,_howevér, this is not the case with any of the

“leg pairs (as for instance in the female of Nogacus

paradoxus), often only with the last (Dinematura~-females),

but in other types mors or less with them all. The

‘genital segment is in most females of quite a considerable

size and the egg-strings are often much longer than those
of the Caligini. With the exoeption>of the Cecropidi

all Pandarini have so far been found on sharks as far as
it has ever been written down on what fish they were found

and as far ‘as .they have not been found swimming free in

the water, which probably is the case with several of

Yoo

| the male types. S
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! A very regrettable void in the knowledge about

this group is the fact 7one) not counting the Cecropidi,

*hat Vfi;g;g-both sexes of only one single species, namely of

_qhe so~called Nogarus paradoxus (Otto)e Of all other

described types of the species only either the male or

the female *) is known{ and the fact is that of the

genera noted by Milne Edwards in his "Hiétoire des

Crustacés™ 3 of them, namely Dinemura, Phyllophorus and

Pandarus include only females (to these however are later

added the genera Gangliopus and Lepiclopus), while

. Nogarus and Specilligus Dana include only male (with the

exception of N. paradoxus which only hypothetically is

referred to this genus), We are sorry we are not ahle
to fill this gap, but we could, however, not omit to further

and discuss the question: Could the types gathered

- together in the Nogagus genus possibly be the males of

the female types referred to in the above-mentioned

5 genera? One will find that all the so-called Nogagi a.

 with the exception of course of N, paradoxus (R) - are

regularly developed types with four #ell developed pairs

of swimming legs, whereas the female types have this

particular characteristics in tHe development of dorsal

blades, in a strong and abnormal development of the genital
segment and in thevmore or less complete transformation

of the legs. And, if one maintains that a similar, although
not always so marked a difference is generally present

in the number of types of parasitic copepodae, so that

%) We will in the following ex lain the occasions where
the opposite has been stated and show that it could
hardly survive a criticism.




PO R S

e —————e

the females are less mobile and more stationary and
the males more lively and free moving, there does not
seem, from this point of view to be any objections to

regarding the Nogagus species as the males; not only of

. .the animals that are like the N, paradoxus (¢); but

_also to the females of the Dinematura, Pandarus and the

other genera mentioned above, We should, however, not

deny that there otherwise still usually is -a habitual

similarity between male and female, as for instance in

Buryphorus, Cecrops, Laemargus, Lernanthropus,

a similarity that perhaps mostly is based on a certain

“econformity in the development of the exterioxr. skeleton,

- and which here in most cases is lacking. When one, for

~ - instance, repeatedly has observed Pandarus Cranchii (§)

“together with Nogagus Latreillii (&) and still is unable
. to point out other, more corresponding Sex~types to these

" supposed species, it is easy to see the same species in

them both, however different they otherwise may be. But

- even thbugh~thisAis not the only instance where the

seenm to indicate their specific identity, one must however

at the present stage refer this point to further study.
One must still classify all male types as species of

Nogagus and the female types as-speciles of Dinematura,

Pandarus etc., until a direct observation may give a

definite answer to the question.

L
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VIL. About Caligus productus O, Fr, Miller

and the genus Dinematura Latreille,

0. Fr. Miiller did in his work "Entomostraca seu
Insecta testacea, quae etc.," (1785) as may be known,
describe 2 species of parasitic copepodae, the "shorg"

and the "long fish-louse™, Caligus curtus and C. productus.

This latter, which later became typus for the one by

‘Latreille *} established, genus Dinemura (or Dinematura,

- to which Burmeiétgr, probably‘correctly has changed it),

has regrettably never later been recognized by any
zéologist, and in this way an uncertainty and confusion
has.developed, which threatens to be so involved and

persistent that we must consider it our duty to give our

~ contribution ta the solution of the problem, as circumstances

have enabled us, as we think, to acknowledge Miiller's

- species and explain its synonymy.

Dinematura producta has{been!already/described

and illustrated no less than five times, The first time-

in 1780 by Herbst in "Schriften der'ﬁerlinischeg Gesellschaft
naturforschender Freunde® ("Publications of the Berlin
Society of naturalist Friends") First Volume: in a treatise
"Beschraibung einer sehr sonderbaren Seelaus vom

Hemorfishe" pg. 56=57 ("escription of a very strange

sea-louse from porbeagle"), The copper-plate (Table III)

%) In the 2nd odition of Cuviers "Régne animal t.4 p.197.
Regarding the history of this genus, we otherwise refer
to Burmeisters (where stated below) and Krdyers (Journal
of Natural History, Vol. 2, pg. 45 and following) remarks
about it,

L
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gives one, considering the time,'hot bad and quite
descriptivpy of the animal, Herbst got his specimens
ffom pastor Chemnitz here in Copenhégen.and hé,'in turn,
got them from the Faroce islands with the information |

that they had been located on the tail of a specimen of

. Mthe fish hemor, three ells long and thick as a bag", which

_is described as "a very large predatory fish with very

- sharp teeth that is very seldom caught -because it bites

off the lines™., The "Haemor" from the Farces is evidently
the well known nordic "Haamaer® (Haabrawnn), by which
designation several shark-species are known, but which,

howevér, according to what judge Milller in Thorshavn has

" told us, is not uvsed for Havkalen (Haaskjaerdingen)

(The Greenland Shark), but for a smaller shark-species

which he is certain he recognizes as our Sildehai
(Herring-shark), Lamna cornubica (Porbeagle). The

. zoological museum of the University has now actually

received several specimens (females) of this fishe-louse

just from the Faroe islands and the sender of these, Jjudge

ﬁMﬁllerfhas; on a later request, declared definitely that

he is conﬁinced that they have been taken just from the
so=-called "Haemarh or "Haamaer" and not from the "Havkal®
(Greenland Shark). The physiological museum of the

University further is in possession of a nice group of

Dinematura producta sitting close together on a piece of
'skin from a shark. This is given on the label as beiné
from Seymnﬁs glacialis, that is, from Havkalen or
Haaskjardingen (the Greenland Shark), but the shape of the
scales shows that this is not correct. When a Lamna

cornubica, a short time'ago, was caught in Oresund (Strait .

¢
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between Denmark and Sweden, leading from Cathegat
into the Baltic) and exhibited here in the city and bought
by the zoolegical museum of the University, we had

occasion %o convince ourselves that the piece of shark-skin

in question actually.belonged to just this species and

- also from which part of the body it had been taken., The

fish carried numerous marks after fish-lice, but at
the time it was exhibited here in the city there remained
only one specimen and this was just a Dinematura producta *),

From this species we have 2150 finally had the opportunity

.to'Study a plece that curator Malm has taken from a

Lamna cornublca himself.

(ot

O.F. Miiller doés not: state frém where he obtained

his specimen, but his book is only 5 years younger than
Herbst treatiée, it seems quite probabl@ to us that they

come from the séme shipment from the Faroe islands, Milller's

illustrations and the whole of his descriptions are less

-satisfactory thaq_those‘by Herbst, he only states that
- the species first was discovered on a shark, "from this,

“the name Femorlans", and later on the salmon. This last,

incorrect statement comes from Miiller referring also

Binoculus salmoneus Fabr. (Calirsus salmonis Kr. )to his:

Calicus productus on account of Fabricls expression: cauda

tretraphylla,

Under the name of Pandarus Lamnae we meet it again

in a number of descriptions of British animals (Illustrations

" in British Zoology),. that Johnston published in 1835 in

the London "Magazine of natural history (Vol. VIII pg. 203).

%) We owe it to Councellor of Justice Mr. Olrik, who had
occasion to examine the fish before any of us, that
the Museum got possession of this specimen,

y !
[ ]




Johnston's specimens were taken from a "Beaumaris

Shark" ("Laﬁna monensis"*), in Berwich Bay. Baird has,
under the néme of Dinemoﬁra Lamnae recorded it in his
"Natural history of the British Entomostraca" (Ray
Society 1850) pg. 286, Tab. 33 f 6-7. He has acknowledged
that it was Herbst "Sea-louse from the Hemor fish, but

strange enough, without this leading him to acknowledge

s that it was Mlillers Caligus vproductus he had before him,

Baird does not feport ény other discoveries of this
parasitic crustacean than those By Johnstone and it dees
not appear as if he had the opportunity to examine the
specimens of this author;.he seems only to have ladled
fro§ Johnston’s‘descriptions and limited himself to give

an imprdved copy of his wood-cut print.

~-And finally, van Beneden in 1857, in a treatise
Tsur un nouveau Dinemoure provenant du Scymnus glacialié"
in "Bulletin de 1l'gAcadémie Royale de Belgique 1857" pg. 226

¢ Tab., has described and illustrated the same animal

- under a different designation, namely Dinemoura elongata.

In case one should -be inclined to believe that he was

dealing with another species, it will be of importance
to learn that van Beneden had obtained his specimens from
Councillor of State Eschricht and that they were taken

from the *piece of skin from the Faeroe islands mentioned

%) English as well as Scandinavian ichtyologists presume
that Lamna monensis and cornubica are not different

< species, and vhere is hardly any valid reason to
maintain the opposite idea.
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gbove,. The incorrect statement in the headline of

the article may be caused by the wrong labeling of this
piece of skin as being from Scymnus glaicalis **),

|

What may, to some extent, count as an excuse for
van Beneden when he believed to have discovéred a new .
species in the animals submitted to him by Counsellor of
State Eschricht, is a previous mistake by dr.'Gerstﬁchér
who in a treatises: "eber eine neye und eine weniger

gekannte Siphonostomen-Gattuag" in "Archiv fur Naturgeschichte

%*%) It is hardly worth-while to engage in any criticism

. of Herbst and Mlller's presentations of this animal,
‘but as they both agree on the division of the underside
of the shield by cross-lines into three sections and
picture a button or node in front of the base of the
proboscis close to the edge of the shield, we must,

- however, expressely point out that we have not found
any such things. They have both described the underside
surface of the tail incompletely and Milllers descripiion
of the swimming-legs (swimmerets) is even more confusing
than Herbst's, We find Krdyers theory /Naturh. Tidsskr.

7 (Journal of Natural history) Vo. 2, pg. 47 in the footnotg/

that MUller has had a dried specimen from an Insect
collection in Copenhagen before him, very plausible;
but we can not quite understand how Krdyer has arrived
at the conclusion, "that it is because Miiller has
misunderstood Fabricius that he classes this animal as
belonging to the nordic fauna', as Herbsts specimen
expressly was stated as coming from the Faeroes.

We will not dwell with Johnstons description either
-as we have no doubts about the identity of the type
in question, although certain points (mainly concerning
the construction of the shield and the body segments
assimilated in its rearmost incision is inaccurate. In
‘many respects van Benedens description is incomplete
and its superficialness is immediately evident when he
relates that Caligus productus serve as tyous for
Rafinesques genus Dinemurus, which, as known, has nothing
to do with Latreille's. Nost incomplete is his description
of the shield and the free abdominal segments. His
illustration does not give one the vaguest idea about
their actual condition. The lowest of the three tail
cover-blades is not mentioned in the description, although
it shows in the illustration. The presentation of
side~wings of tail-joints is very unclear and '"that the
genital segment ("abdomen") is not particularly sharply
separated from the segment carrying the dorsal blades"
is a very incorrect statement, ‘ -




61

XIX Jahrg." p. 63, Tab. 4, "("About a new and less
"known Siphonostome=-genus" in "Archive for Natural
History 19%h year) described and illustrated under the

II.l - name of Nopagus productus --— namely because he, in this,

believed to recognize Millers Calicus productus ——. the
species and probably also the identiqél specimens of this,

which 12t one time had supplied material for the estaw

bliéhment of Ottos Caligus hevtapus *), later by the

same author rechristened Caligus paradoxus **) and of

Nordmanns Binoculus sexcetaceus *¥%), Trapped in this

error dr. Gersticker therefore thinks he can reproach

- Milne Edwards that he has referred Calizus productus
tqmthe gehus Dinematura, "with which it has only a remote

likeness". Mr. Gersticker has not been very fortunate here,

His Nogacus productus is not the Mliller Caligus productus

;‘. and must then maintain the name Nogagzus t) paradoxus (Otto) R

*) Description of animals that have not yet been written
about part. I (1821) pg. 15. (Quoted after Burmeister
l.c.) (from Latin). .

* ) Deqcrlotlon of some new crustaceans dlscovered in

' the Mediteranean in 1818 and 1819 (from German).,
Nova Acta Acad. Caes. Leop. Carol, Yau. Cur. Vol XIV,
pg. 352, Table XXII I11. 5 - 6.

%%} Micrographic contributions to the natural history of
invertebrate animals, second installment (1832)
pg. 32 (from German).

_* ) To this we must remark that the tvpus for the genus

Nogagus is N, Latreillii, of which only the male is
known, and as long as thg female. form is unknown, oneg
canno® be certain that G, vparadoxus can be DldCbQ ln

the same genus as this, 1t 1swkeven probable, IBva
: "if the genus-name VOW"Pus became vacant by all soacmes Ko
e ~ as male-tyoves were distributed over all the other genera
established for the females, it would be inporrect
to transfer it to Calizus Dﬂrﬁeoxus Otto (5 2), The
- most correct would be to establish a new genus for

this type.

irea




b

!

'
t

62

i} Sne would not go back to the species-name under which
ft was originally classed and although the author in
several places expresses himself with very great certainty
gbout the identity of the types in question, Mitller's
&escription of the last pair of legs ought to have
.convinced hiﬁ about the Opposité° Another case is that

Caligus productus Mill. cannot very well remain in the

genus with the Edwardian Dinemura (Echthrogaleus nob. )
but more about that later., But as Latreille, who has
established the genus Dinemura, has based it just on

Calisus productus, it is not reasonable to blame Milne

Edwards for. giving this species a place within the genus.
f And.to the same extent has prof. Kr¥yer been correct in
“referring the neﬁ species discovered.by him (D, _ferox)
.. %o the-genus Dinematura —— which has also been stated by

dag
Gersticker —- as D. ferox Kr. just is the only ‘of -the

* other so-far describéd so~called Dinematura, which
. actually comes so close to the typical species (D,
producta) of the genus that one may say there is a true

.. genus-fellowship between them.




~(last) pair of hindlegs seems to indicate this with their

“however, prof. Kroyer's interpretgtion of the indentations

males. The grown male, first described and depicted by Rathke

p. 127 etc., tab, XVII f. 1), was unknown to Kroyer in 1838.

- It was, therefore, natural for Kroyer to define the young animal

VG =

N
(397)
Mipght this condition vary in the females or might prof.
Krp&er‘s observation in regard to this point perhaps pertain
fo a male without the author being aware of the difference
in sex?? - |

The young dichelestium, depicted by prof. Kroyer in

second volume of Naturhistorisk Tidsskrift, table III fir.8a,

is probably a young male. Especially the shape of the third

width, characteristic for the male. With this assumption,

and segments of the young dichelestium in question.does not
appeaf.qﬁite successful when compared with a young male of
approx. 43 cm length (incl. the forward stretching second
pair.of hooks). Undoubtedly d and e on fig. 8a represeant the -
reproddctive segmeht so that f and g together would be the
tail on the fully grown gnimal. The same impression is given

when obsérving the takl and reproductive organ.of the available
a couple of years afterwards (Noca Acta A. C. T. N. C. t. XIX
on the basis of the female ~ known to hime who has one ad-

ditional hindbody segment (a fourth) which in the middle is

more or less obviously indented.




