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On the cc;ver, last section, title of the study in question:'

S*udy concerning the Crab,é's of Kamchatke, the Onisci a.nd\
the Enthostracea.n/phosphorescent m:Lnute cra.bﬁs of microscopio size.
(Cancelli), witg an Annexe, showing the Aca.ri and Ri.cini of Ka.mchatka.

Written by Tilesius

Page 331
VIIX -

The Entromostraceans
‘Caligus

Table VIIIth, Figures Nos. 1, 2, 3, 45 5 6.

Characteristics of this Genus.:

Two (?) setaceous antennae, eight or ten (%) legs, two marginal
eyes, with one-piece carapace. ' :

0.F. Micller Entomostr. page 129,

Their carapace is shielded, the fish-dwelling pa.rasitic insé%s
of this Gemus belong to the Branchiopodal (Legs issuing from the gills)
Entromostracean (division,of Crustaceans beset with simple body structure),
it may be steted that by their shield-like carapace they are related to the
Limuli, but by the occurrence of their ovaries on a pair of elongated tubules
(pp) they &re also similar to the Lerneae. The eyes and the marginal nostrils
(or senso:ry growths) are distal, (11 Fig, Nos. 1 and 3a) perceptible by . ’
microscope only, and they are joined to.the base of the lateral and very
 short entennze.or. cirrhi (tendrils, thread-like, flexible appendages).

The name of Ca.ligus was gi{ren 4o this Geaus by Mueller, on account
of their dariz colored eyes, and Monoculus (one-eyed) by Linneus, respectivelye

T‘nere is no-head, but only e shield which, on account of the legs
joined beneath, (subnect) one might call it with more reason a chests The
chest, (if you adopt this name) from this part is wider then the ebdomen,
and not quite orbiculer. (not gquite round sheped) The abdomen and cauda
differ from one.another in many resbects. " These insects adhere to the fish
externally remaining fixed between the scales and since the Orientel Ocean
. abounds with Selmon and fish of the Trcu'b family, these insects mght also
be found in sbundance on their vectors. . . . .

These species are diversified, following the warmer oxr cold.er
climatic conditions where they are actually distributed. Accordingly, I saw
differént species, namely, some dwelling on the Salmon of Kamchatka, and again
others on the Coryphaenae and the Squaii ‘of Brazil. They cling so t:i.gbtly to
the Salmon that even with a sharp scalpel it is difficult to loosen and remove
them, and once removed, assuredly, they change place with fast steps on the
gcaly surface of the fish's body.

The running motion of this species is performed really i‘a.st, e.nd
by alternstive interruption of their locomotion while advancing on the boo.y
surface of fish, and in the water itself as well, they move upwards &lso
with speed, and then turn and fall dounwards. They.are attached to the scales
¢ Dish vwith ninle-like suctorial glenés; producing a vacuu, and besides,

Leing al.s provided with marginel notched proccsses, by means of which they *
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adhere to the less smooth parts of the body surface.
Caligus Curtus (Shov Caligus) ‘
Table ViIIth Fig. Nos. 1 and 2,
Caligus, with shorter 'body, and cauda split on two, w:x.th one
piece carapace. :
O.F. Mueller Ehtomost. to XI
One-eyed, folisceous (consisting of thin layers) Linn. Feuna of Sweden 2044

Mne-gyed, -1iving on.fishes " " " 2045 -
Two-eyed, living on i‘ishes, Study on the Zoology of Danemari B 2408
Two-eyed, living on fishes, O, Fabricius, Fauna of Groemland =~ =~ 239

Pediculus Pleuronectis and 4selli Baster (Please refer to the next
short study 2. page 137, Table 7, Fig. Nos. 9 - 10)

' ‘ Flinderlaus, Schriften der Eerliner
Nat. .Forsc‘lv (Vritings of the Nature Researcher of Berlin) Issue Noe 3,

~page 44, Table 1, Fige Nos. 4, 5, 6.

Sllghtly depressed, membraneous body over slightly convex, below
concave (F:Lg. No. 2) - _
. Carapace or shield is orbicular, emarginated in front, (ah) lunated
(crescent-shaped) at the rear circled with invard-bent mergin and fine notches,
 Abdomen (b) which is small, and, short consisting of two unequal
segments, of which the anterior one is wider, emarginated on both sides, the
Tear one is longer, truncated (b) and terminated by an elongated cemda. .
‘ Canda (dd) is joined to the tru.nk' of the abdomen in a suspended way
-~ (v) seemingly ped:.cenate, (pedicellatus - being attached by & small stalk-like
structure - pedicel) it is dileted in the middle and the apex is 8plit into two .,
diverging ridged. i‘ilaments, one oi‘ ‘them at the tip is oma.ted. with three setae.
(Fig. No. 2 dd)
; On_the ini‘enor gart (Fig. No. 2) at the middle point, all along
the body, Tuns an alimentary canal’ (n) which at the upper pert opens with a
routh-like suctorial nipple (n) besid.ea,ﬁve pairs of legs are joined to the
~ sgides, vhich arg well i‘itted. with claws, that help it to adhere to the scales
of fish, and they are’ provided. with comb-like setae, s:.m:.lar to those legs
observed on the Tritons.

From the a.bdnmen, or :l.f you like to call it, from the intermediate
segrent, protrude two even filaments (ee) (which were wmngly called antennae
by Linnaeus, Baster end I‘a.bricms of Kilon)., They ere longer, than the body
itself (cc) and look like ovaries. On.certain species the oqcﬁrrence of a
single ovary is observable only, on other species both are wenting; their
locomotion is performed by jerking and shaking the body violently always
holding up the cauda, when moving,and according to my observation the motion
itself is achieved through a sort of respiratory mechanism, ‘

The Brasil variety differs by its pectinate antemnse (finely
toothed as & comb)e Many of them I have collectéd on the Coxyphaena Eippurus,
off the shores of the Frio Promonto:r.y, namely on the 12th and 14th days oi‘
Decenmber of the year 1803, the other varieties of the same species roam.n,g in
the waters of Kamchatlke, distinguishable by its very s:unple and short a.ntennae,

end I have captured nost of then in quite a great number, between 13 and 23 of

’
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0.F. Mueller has seen snecimens which had adhered to Gadus Merlangus
and kept some in wa.ter, not reﬁos‘xed., i‘or twenty four hours, and they have
shown so mch tenacity in preserving 1ife that they survived that penod of
time.

0. Fabricius happened to find the semo species on the Pleuronectea
but indeed, their form.showed just a few differences, finding them so related
to other known individuals that even by means of an autopsy one could 1}?1‘:
exactly extricate characteristics suggesting a different specles.

I do not dispute at 2ll the existence of several species of these
paresitic insects, although I did not have: sufficient time myself to submit
them to & thorough observation by microscope and to establish definite
distinction among species, vut I came to the conclusion that the Cal:i.gus
productus (Elongated Caligus) held by lMueller as & distinct species, is not,
but simply that they are the female individuals of the Caligus Curtus (Short
Celigus) and I hold this opinion after having observed the reproductive
copulation of these insects; indeed for several days I kept observing shoxt .
ead elongated caeligi wnited, and in awoy indeed thet the thorax of the
elongated :.ndiv:.dua.l was affixed to the short individual's cauda; " (Fige No. 6)
nevertheless, s female individual, which is nemed by Mueller “elongated"

I would keey the name given. by lMueller with a spec::.fication &8 sucht )

Caligus productus (in accordance with my remarks, in my opinion,
it is the female of the Celigus Curtus) ' -

* Fige Nose 3 and 4

. Caligus, with elongated body, with imbricated (overlapp:.ng
evenly as fish soales) four-p:.ece. cauda. QOoF. Mueller, Entomostre Pe 132,
Table XXI, ‘Fig. Nose 3 a.nd. 4o
‘ | Dyo- eyed sslmon-dwelling species, O. Fabr. Fauna of Greenland p. 264,
Hemorlaus, Writings.of the Friends of Nature of Berlin I. p. #56e te 3¢ Fige 1Te

The stature of the amimal is larger and longer than the previous
species,'with e golden-yellowish colour, Fig, Nos. 3 and 4.

The shield oxr if you like, the carapace is round-sha.ped and
oblong as well, (Fig. No.. 3) .convex on the.upper part and concave beneath

(Fig. No. 4) as was seen in the previous species, and emarginated. The edge
is crenulated with very fine hairlike outgrowths; the front part is irregularly
truncated and on both siee there is & minute tuftlike growth; or if you like,
a short smell antema with setee, and supported by underlying lentilshaped
tubercule. The shield's cavity contains various organs and by two transversal
tendons it is divided into three areas; the anterior part consisis of van'.eus
glands; two feet, axuied with claws, and a rostellum turmed backwards in the
middle (d), s seen on the cimici.
' In the middle area, & pair of larger legs are located; both are
armed wi‘t".h two hooklike claws, also here are two larger visible glalnds or you
might also call them cotyledones (two lobes with close contact) (Fige Noo 4).
The middle part of the posterior ares is occupied by & ciliated
lemina (h) which is joined to the body at the base, (of the lamina) by twin
tubercules (ii) and in a dilating process, extends over the margin of the
clypeus, (shield) the latter is covered by four natatorial or branchial legs.

>
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on the Salmone
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The abdomen is narrower than the chest, and twice as long &s
the back; at the base it is covered by an irregulerly shaped rectanguler
lamina which at the apex is split (upwards) up to the middle part, (ef) just
beneath this, two corrugated laminae (bf) stretch lengthwise, becoming eroded
at the apex; they are distal from the medium of the back; the latter .
imitates joints of wings, the former similates elytrea (elytreum mesning &

- leathery, tcugh, m.ng-l::.;ce process) this insect by these features ghows °°
. affinity with the coleopten, &s by the rostellun it is related to the-

hemipteri, as well, it has, therefore, been assigned to the class of the
apteri; on the 1ower part of the body two oblong, longer lamellae extend;
(Fig. No. 3) beneath these, lies a blunt, prominulous (prominent in position)
lobe. :
- At both sidés of the lobe, the twin folioles of the cauda catch

" the sight, the superior one is fixed and complete (smooth, not notched) (n)

the inferior one is pendulous (attached in & movable vay) and denticulated
(o) upon both sides two filaments (one e2ch side) or if you like, ovaries
recl:.ne}, which are three times longer than the body itself (11) and they
extend from beneath the lobe. : :
Tne abdomen (or stoma.ch) at the base is provided with four small

'lamellae arranged in a tre.nversa.l ‘serles, out of which the intermediate ones

are munded. off and pla.in, the distal, lateral ones are folded like & fa.n, .
or if you like, are fovea.ted. Finally, below this series, four oblong laminae 2,
equal in length, stretch outs the middle of the stomach is hollow (sunken)
and bere, carinated (keeled) in the centre. Next to both sides of the keel,

- a glandule protrudes (mm):and benesth and over the glandules & twin cauda is

- affixed (one foliole beneath, the other above) mede up of & pair of folioles;

the superior one is oblong (nn) and suited for sitting upon; the inferior one
is fan-sh.aped ciliated .at the. apex, the same is pedicellated also and supported
underneath at the base.’ The folioles and the lamellae are mobile.

This minute animal was first col;l.ected. from the skin of the Squali,
where the illustrious Herbst first observed their presence from wh:.ch they
took the name of Femorlaus, but a.fterwards the. same Specles was also found

I haxdly believe that the caudal filaments (11 Fig. No. 3 and ppe
Fig, No. 4) which are three times longer than the body itself, are made to
serve as ovaries, and.I really do not think that these Ybules" were similar
to those filaments seen on the Lerneae; - for these getaé are véry fine, equal
in diameter end blunt at the ip, end the structure of their tissue seems to

" - be ma.d.e'up of fibrous-musculaxr cells,-in short, not even by means of &,

megnifying glass could I detect any vestigial remnants of ovaries on those

so called “tubes", ‘but only I found some rudiments of segmentetion. In my
opinion, the research work on-the National History of. these minute enimals - -
is not completed yet; it may even be rightly sta.ted. it has scarcely started,.
and with this in mind, let me add to the knowledge of these animals by
representing hereafter scme various i‘orms of Monoculi (oaptured ‘oy collectors
on Coryphaenae and Squali of Bra-zil) made available for examination in Figares -

Tos. § end 6. Esnecially, Moroculi were found in Y.ntless numbers, in an .
mrenslatos; 12 2Relony seseils Zonna=delacaod diredily oy 1S ’
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. position, clinging to lebrum and theredii, and to the membraneous
gills-covering part of the carapace (Erénch?.';stegae) of the Hippuridis
Coxyphaena, some of them having been united in an act of procreative copulation
(as showm in Fig. No. 6) some others alone, minor in size, perhaps young ones,
21l displaying so mich diversity and mutebility in form end colour, and such
rich varieties in form and colour of their body structure, that it seems
reasonable to think that they are individuals of the Cyclops species,
transmating or "are.nsi‘oi'ming themselves from the stage of Nauplius * through some
kind of methamorphoses. M&re certitude will be acquired with more time and study.

* Footnote to page 361

The Neuplius hes beex first demonstrated end described by Mueller, as a
distinct species; this vievw has been repeatedly revaluated by Jurin of Geneva,
and eftervards by Rambrodrius (Supplements to the Naturel History of the Gemus
of Monoculi, Halle, Volume 4, published in 1805, pege 5) and he concluded, on
the basis of all methemorphoses he observeds- that there is no distinct species
but the one and the same species of Cyclops, Zoes through various stages of
methamorphosis; accordingly, the Nauplii are not distinct species, but
individuals of Cycloéses in transformetion. Please refer to0 Fabricius,
Supplements to Systemathical Entomology, 1798, page 306.

Text contimiess _

I made & sketch, however, in Figuve No. 5, in order o demonstrate
a species or & vaﬁé‘éy of the Monoculi, or if you like of the Caligi, which
I collected from the fshes of Kamchatka, beceuse I found that its cauda &t the
apex is rarely forked (uncinulate) end bears double, ciliated antennase; I
. intend to continue to'record such occurrences, so thet I may be able to
‘examine the re-Ochirence of elweys similarly constructed (analogous ?) parts
of the body. o o ‘

I heve previously collected this kind of crustacean insect in quite
o great muber fom the body of the Brasilian Squali (on the 12th and 14th
4eys of the month of Decenber, in 1803) heving found them built in somewhat
minor size, and whether_ they fd;-m "e;ca.étly"the seme species, I am not prepared
to adopt such an opinion, for et that time I was first end foremost very
occupied and tied up by examining and meking thorough=-going research on other
ratters of Natural Science, which eppealed to me with more importance, and in
fact, were dearer to me (dealing with the globax, brachiel, cochineal (red dyed)
Crab, which colours and gives sometimes & blood coloured tone to the frigid '
waters of the Brazilian Archipelago, etc.) on account of this, I could not
menage to submlit to observations using a microscope, but & few specimens of
emell . Entomostraceans. (Entomostraca pusilla)s

Nevertheless, one thing et 1east has beenzevealed to me, through
ny observations, nemely, that a1l Monoculi collected from different kinds of
fish and in a great number, displayed so wide variations in colour, size and
forr and the structure of perts of their bodies varied to such an extent thet
they might be mmidemd as'distinct_ species, or, &S & Ama.tter'of fé.ct, diversified
individuals as well; or &s undergoing in one of the repetative evolutions-of
several metemorphoses, and again, the short end long Caligi (the latter held

by tueller as suck) are only going to merga to & sole and unique species,

-,
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by the effects of the law of Naturs i'bself;having been found these differept
individuals in acts of copulation; during my observations made in Kamchatka,
which confirms.such an opinion. : _ .
Lccordingly, I should ha_.vé described several specimens of these
szell Entomostraceans of microscopic size, new and phosphorescent ones wi:ich,'
in fact, Previously have been already represented and made known by illustrations
of the illustrious Herbst ang by others as well, and since their specimens
have shown a larger size and & close similerity in form to those observed by
me, for this reason, it was thought proper not to demonstrate them here; But -
J; might mention concerni:ig them, however, that, viewed in natural size, they
displayed somewhat large;f' capitulum (ehlarged part on the tip of the antennae)
* than the Acivulee (this denomination was not found in eny Nomenclature) and
their form, inspected by the naked eye, has shown & not quite lineolate shape,
w)_:zich is called corme, | ’
, . These microscopic, hardly lineolate minute Crabs, hardly visible
by the naked eye, ere nevértheless dispersed in the waters of the Ocean in an o
incredibly great number, agﬁ.tated by the waves, diffusing phosphorescent '
Sparks, fairly 1entilshé.ped' in form, three-times larger than themselves, and
sometimes propelling out from the boiling waves of the Oc;ean, scattered all
around, resembling tiny si)é.rks; I have scrutinized hundreds of these diversified
phospho:éescent merine insect by means of a microscope, end from the most different
angles, and always realized that these minute Crabs (Cencelli) are smaller then
the sparks emitted by them; . that is why the minmute Crabs (?) (Trenslator's
note: it seems here that there is & hiatus in the logic of the sentence, and
2ot clarified by the temor of the next statement, between brackets, which
‘read as ifolibwgz: S ' '
(vut, by no means the Medgéqe, of which just recently the British MacCartpéy*
has remarked they produce Aﬂ;e ~mbs_t o;ammpn 1::.ght phenomena of ;bhe Sea) (* See
on page 363, the :Qlatiféi f'i‘o'dtn.ote,» 'q_uc.);bed. in Ehgllsh) - and should I seek in’
earnest to find the ause of fhe iight éffe;:té; emanated 'by the Medusae, and
the other animals, namely vBerbB, egzshaped and gelatinous, having eight ciliated »
sides, paddling end Jexking, and their effects and that of the Selpae as well ;
I would not always find the seme ‘explanation and unique cause of various light
Phenomena observed in various regions of "I:he‘Seg.a (2nd footnote at the bottom
of page 364 *) , B ‘
(See the explications in Tables XI #nd XXIT of Volume Iv,
cancerning the travel of Kmisenstem and a study on the phbsghorescent (luminous)
marine animals), - : . ' '
.Yety, if I concur with the observation that rays of light of waves,
waich are so commonly found and so widespread in the northern seas, but as to
the light phenomena of the minute Crabs, indeed, it could very easily be -
d.istinguished from other light effects experienced; for the latter, élways emi{
sparks towards the rear, and they seem to throw off sparks (scintillas) on the |
top of the waves, because these sparks exe pi'oduced by the agitating minute.
animeals in meking very quick motions and especially by the convulsive motion
of the cauda, peculiar to the Crustaceans, or, by such muscular motion, a sort
of irriteted ouick respiration is sﬁscitated. These minute Crebs (Cancelli)

there ig rp doubt aboutg it, exhé.le a gort of fluid comnosed by a hid;\)g%no- ‘
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Med compound, which when 34 Gnes into contact with the urrounding
- atmosphere’,pmduces s i .

book, written about the trip aroung 4pe world, made by Krisenstern) it shoulq -
be xoted, they ape &1l Macruori, that is o 58Y» they belong to the order of
Aétacoidei only, and the Brachiurg -(K'cabben) or Carcinodes, in whatever 8reat
number they have beep .8ught, none of thep were ever found rhosphorescent,
 Most genera, among all the Phosphorescent minute Crabs which were
discovered, were the Arthrocephals Dbodophtalmg .. macrophtalma malacostracs
bolypoda, ang bra.nchio-gastra, with a skin haidly crustaceous, but more often

were composed of harély Perceptible vestigial Segments, and noteq by large
or distinguigheq by Pedicellate eyes (eyes attached to the body Part by a

Cyclops, repmsehted here.ﬁ&f.:m@z;es Nos, 7 and 8 respectively; bearing. reversed- - -
clavs and coloureg by & deep-blue (cerulean) shade, collecteg by me from tye
Sea of Kemchatka, the above- is Tepresented in- its natural size ang enlarged by

micrpscope, a8 well, ang in Figure No. 9, I completeg the fpiptu.res by a skef‘;é:h

-



