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Fine besondere Form der im Flusse Uwodjlebenden Barsche.
Yon

P. G. Borissov (lwanowo-Wosnessensk).

Im Flusse Uwodj und auch in einigen anderen Fliissen des Iwa-
nowo Wosnessensk'y. Gouvernement kommen in grésserer Anzahl Barsche
vor, die sich von gewdhnlichen Barschen durch verkiirzte Oberkiefer und
Stirnknochen unterscheiden. Fische mit solcher Abnormitat werden , mops-
képfig genannt. Diese Sondereigenschaft wird durch eine RAbweichung,
die durch Stérung normaler Bedingungen in der Entwicklungszeit des
Individuums hervorgerufen wurde, erklart. Ohne wesentlich einer solchen
Erklarung zu widersprechen, kénnen wir sie nur fir den Einzelfall, aber
nicht fir die grosse Menge der von uns im Uwodj beobachteten, mit
dieser Abnormitat behafteten Barsche, gelten lassen. In der Tat ist es
nicht anzunehmen, dass eine derartige Abweichung in der Periode der
Entwicklung des Individuums bei einer Menge von Individuen gleichzeitig
stattgefunden hat. In diesem Fall muss man voraussetzen, dass die
obengenannte Abnormitat, welche durch die Verdnderung des Genotyps
bedingt ist, und folglich als eine erbliche Eigenart anzusehep ist. Auf
Grund theoretischer Betrachtungen, die aber ausserordentlich genau, mit
der Wirklichkeit iibereinstimmen, was aus vielen Versuchen bekannt ist,
ist es nicht schwer zu ersehen, dass die einmal bei diesem oder jenem
Organismus aufgetretene Abnormitét, bedingt durch die Veréanderung
des Genotyps viel Wahrscheinlichkeit fiir die erbliche Fortpflanzung in
sich tragt; und wenn wir im RAuge behalten, dass die Fruchtbarkeit der
Barsche sehr bedeutend ist, so wird die Massenerscheinung der mit
dieser Abnormitit behafteten Barsche ganz erkléarlich.
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To the Biology of Larvae of Lower Volga Fishes ®).
By
W. I. Kasansky (Astrakhan).

In- 1913 the Astrakhan Ichthyological Laboratqry made to the author
the proposition to charge himself with the hatching of larvae of Volga
fishes for the study of their systematization and their determination at
scientific fishery investigations.

During the hatching of the young many interesting facts were
stated in their biology, so that the study of the larvae was carried on
in two directions, one systematical, in the sense of stating the distingui-
shing symptoms of the separate species, and one biological.

The principal attention was turned to the Cyprinidae as having the
widest propagation, and those have been studied on all the races occu-
ring in the Lower Volga in the number of seventeen species. Of the
other families have been hatched representatives of Cobitidae, Esocidae
- and Percidae.

*) The present communication is a short summary af the sketch ,Studies on Mor-
phology and Biology of Larvae of Lower Volga Fishes* which at present is published
in the worke of the Astrakhan Ichthyological Laboratory. .
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Systematical part.
Cyprinidace

RAmong the representatives of the given family we state five types
of larvae. ;

. Type Tinca tinca L.

In early stages the pigment is distributed in one direction along
the lower edge of the ventral miotoms, while on the back, the side
surface of the body and the side line it is entirely absent. In the region
of the tail the fin border is limited by straight edges.

Hatching stage. The pigment cells of the trunk and tail
section differ little from one another in their outer looks.

Three days'stage. In the region of the tail the pigment cells
are numerous and have the form of big points. 25 trunk miotoms, 14
caudal ones, in all 39 miotoms. :

Ten days’stage. Single small pigment cells on the dorsal
surface of the trunk and the tail section. No pigment on the side surface
of the body and on the side line. In the region of the tail the border
is slightly curved. 25 trunk miotoms, 16—17 caudal ones, in all 41—42
miotomes.

Il. Type Carassius carassius L. and Cyprinus carpio L.

In early stages the pigment is distributed in two directions, on the
back and along the lower edge of the ventral miotoms and is dispersed
diffusedly on the side surface of the body, while on the side line the
pigment isentirely absent. At hatching stage the fin border is limited
by straight edges, which, when three days old, are slightly curved.

Carassius carassius L.

Hatching stage. Pigment represented in the form of small
stars. 21 trunk miotoms, 9 caudal ones, in all 30 miotoms.

Three days'stage. Small pigment cells like points. 21 trunk
miotoms, 6—10 caudal ones, in all 30—31 miotoms.

Ten days’stage. The commencement of the dorsal fin has
the form of a section of a circle, the posterior part of which is extended
into a small elongation. 21 trunk miotoms, 10—11 caudal ones, in all
31—32 miotoms. .

Cyprinus carpio L.

Hatching stage. Pigment represented in the form of starlike
cells. 24 trunk miotoms, 11 caudal ones, in all 35 miotoms.

Three days’'stage. Rather big starlike pigment cells. 24 trunk
miotoms, 13 caudal ones, in all 37 miotoms.

Ten days'stage. The commencement of the dorsal fin ex-
tends from the posterior edge of the air-bladder to the anterior end
of the tail section; in its anterior part the commencement has a projec-
tion occupying half of its length. 24 trunk miotoms, 13—14 caudal
ones, in all 37—38 miotoms.

. Type Pelecus cultratus'I.

At early stages the pigment previously is distributed only in two
directions on the back and along the lower edge of the ventral miotoms,
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and later develops also in a third direction—along the side line. In the
region of the tail there is an intense deposit of pigment on the dorsal
and ventral outlines of the body. In the posterior part of the body the
fin border is strongly curved.

Hatching stage. 30 trunk miotoms, 18 caudal ones, in all
48 miotoms. :

87 mm stage. 30 trunk miotoms, 20 caudal ones, in all 50
miotoms.

142 mm stage. 30 trunk miotoms, 21—22 caudal ones, in all
51—52 miotoms.

IV. Type Scardinius erythrophthalmus L.

At early stages the pigment is distributed in three directions—on
the back, on the side line and along the lower edge of the ventral
miotoms. At hatching stage the fin border is limited by straight edges
and during further development becomes slightly curved.

Hatching stage. 22 trunk miotoms, 14 caudal ones, in all
36 miotoms.

Three days‘stage. 22 trunk miotoms, 15 caudal ones, in all
37 miotoms. ;

Ten days‘stage. 22 trunk miotoms, 16 caudal ones, in all
38 miotoms. :

V. Type Rutilus rutilus var. caspicus Jak. *)

At early stages the pigment is distributed in three directions—on
the back, the side l!ine and along the lower edge of the ventral miotems.
From the moment of hatching the fin border has strongly curved
edges.

To the given type relate eleven species, the number and distribution
of the miotoms of which presents itself as follows:

; Number | Number ' Whole num-
Species. . Period of development. of trunk | of caudal |ber of mio-
| l miotoms. miotoms. | toms.
B | |
Alburnus albur- | Hatching stage . . . . . 21 17 ‘ 38
nus L. _ g .
% Three days'stage . . . 21 18—19 ‘ 3940
": |
| Ten days'stage . . . . . 21—22 19 ‘ 40—41
Blicca bjorkna L. | Hatching and three days* .
' stage . . . . s o 22 13 | 35
| i
| Ten days‘stage . . . 22 i 17 39
s 1 :
RAbramis sapa P. | Hatching stage . . . . . | 22—23 23 | 45—46
| Three days‘stage . . .| 22—23 25 | 47—48
1 |
- Ten days'stage . . . . - 22—23 25—26 ‘ 47—49

*) The type has been named after the species of widest propagation.
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Number Number |Whole num-
Species. Period of development. of trunk of caudal | ber of mio-
miotoms. | miotoms. toms,
Abramis brama L.| Hatching stage . . . . . e 16 39
Three days'stage . . . . 23 17 40
Ten days‘stage . . . . . 23 18—19 41—42
Rutilus rutilus var. | Hatching and three days’ ;
caspicus Jak. stage . .. .. s 24 14 38
Ten days'stage . . . . . _ 24 14—15 38—-39
AbramisballerusL. Hatching stage . . . . . 3 24 Sk | 45
Three and ten days‘stage ': 24 23 v 47
Vimba vimba L. | Hatching stage . . . . . 25 16 41
Three days'stage . . . . 25 17 42
Ten' days'stage . . . . . 24—25 18 42—43
Rutilus frisii ku- | Hatching, three and ten '
tum Kam. days'stage . . . . .. 26 15 41
Leuciscus idus L.| Hatching, stage. . . . . 26 15—16 41—42
Three days‘stage 26 17 43
Ten days'stage . . . . . 26 18 44
Chondrostoma Hatching stage . . . . . 26—27 14—15 | 40—42
nasus L.
Three days'stage . . 27—29 17 44 - 46
Ten days‘ stage 28—29 17 45—46
RAspius aspius L. | Hatching stage . . . . . 28—29 19 47—48
Three and ten days‘stage 28—29 20—21 A 48—50

The Chondrostoma nasus L. differs from other fishes yet by ha-
ving at hatching stage a great quantity of small openings on the sur-
face of the miotoms. What the latter are—whether they are pores or
openings of glands, or any other organs—we have not yet been able to
determine Similar openings, only much smaller in size, can be seen
also at ten days'stage. -

Caohitis'taenia k.

Stage at 84 mm length of larva. In the thickness of the
fin border along the extension of the dorsal outline of the body and
along the lower edge of the tail there are great numbers of particular
little trunks ramifying and anastomizing between themselves, the nature
of which remains undetermined. :
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Stage at 129 mm length of larva. Along the dorsal cut-
line of the body and the tail section and along the lower edge of the
ventral miotoms the pigment cells are gathered into separated accumu-
lations situated with their lower half on the body of the larva and with
the upper on the fin border. On the side surface of the body big pig-
ment cells are grouped in the form of twigs, rings and spots.

E<ox [Tutiue L

At hatching stage and when three days old the fin border is limi-
ted by straight edges and finishes on the vertical line of the posterior
end of the tail section. The caudal fin develops from two ccmmence-
ments, dorsal and ventral, the two being placed symmetrically to one
another at some distance from the end of the tail. When ten days old,
the dorsal and ventral fin commencements and the adjoining parts of
the border begin to grow intensely giving the tail a threelobed form.
When two weeks old, the ventral fin commencement begins to grow in-
tensely, causing the tail to become asymmetrical.

Perca fluviatilis L.

Hatching stage. Long tail contained inlength of body 1,19—2
times. 36 dorsal miotoms, 16 of them belonging to the trunk section
and 20 to the tail. _

Three days'stage. Longtail contained in length of body 1,90—1,96
times. 38 dorsal miotoms, 16 of them belonging to the trunk section
and 22 to the tail.

Ten days'stage. The tail is contained 2,07 times in length of
body. The commencement of the caudal fin is placed at some distance
from the posterior end of the tail and the commencement of the anal
fin a little behind the anterior end of tail.

After the completion of the metamorphosis the small perches have
a brilliant blue colour and, when taken out of the water glisten like
amethysts.

Biological part,

1. During the first days after hatching from the spawn the larvae of
the Lower Volga fishes—RAcipenseridae, Clupeidae, Esocidae, Cyprinidae,
Percidae—pass a stage of quiet when they swim with interruptions of
rest.

2. During the interruptions of rest the musculus lateralis shows no
activity at all, while the pectoral fins work with short pauses of rest,
causing a whirl of water near the body of the motionless little fish.

3. At the stage of quiet the Cyprinidae and Esocidae attach them-
selves to things under water and suspend themselves to the surface of
the water.

4. The adhesion is based on the presence of separate accumula-
tions of onecelled glands on the front side of the head of the larva
which exist during the first days after hatching and disappear without
leaving a trace during the later development. :

5. The suspension is based on the attraction by the water surface
of bodies of light specific gravity, nearing it from the thickness of the
liquid. One succeeds in artificially suspending the resting larvae to the
surface of the water in various positions, horizontally, by the side or
ventral part of the body, as well as vertically or even tail up.
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6. The suspension is observed principally on the first day or even
during the first hours after hatching from the spawn and therefore can
be designed as instinct of the newly hatched fish.

7. Aspius aspius attaches himself to things under water like other
Cyprinidae but cannot suspend itself to the surface of the water.

8. Acipenseridae, Clupeidae, Percidae do not attach themselves to
things under water and do not suspend themselves to the surface of
the water.

9. At the stage of quiet the Cyprinidae and Esox lucius swim in
different directions, while the Acipznseridae, Clupeidae, Percidae and As-
pius aspius (the latter as an exception from all the Cyprinidae) swim
exclusively up the vertical line in the direction of the surface of the
water.

10. On the way of swimming is based an original phenomenon
observed in the biology of the young: the races able to suspend them-
selves (Cyprinidae and Esocidae) rarely show this instinct, while the
unable (Acipenseridae, Clupeidae, Percidae and RAspius aspius, the
latter as an exception from all the Cyprinidae) irresistibly tend to do so,
but without success.

11. The shorttailed larvae (Acipenseridae, Clupeidae, Cyprinidae,
Esocidae) rise along the vertical line with spiral turnings and turnings
round the longitudinal axis of the body, while the longtailed (Percidae)
rise on a straight line.

12. At hatching stage the rising along the vertical line is done
twice as fast as the passive sinking down.

13. At hatching stage the rising along the vertical line is done
twice as fast as the swimming in horizontal direction, when two and
three days old. -

14. When the stage of quiet is over the larvae of several races
(RAcipenseridae, Clupeidae, Cyprinidae and Percidae) during the next ten
days are constantly awake and in uninterrupted movement, covering at
the same time great distances, on account of what the given period of
development may be named the stage of bentopelagic life.

15. Taking into consideration the mean velocity of movement of
Aspius aspius—3,75 km in .24 hours we must reckon that the exten-
sion of his way during the bentopelagic stage is 37,58 km. At a maxi-
mum of velocity the extension of the way during the given period can
reach 44,92 km.

16. In difference from other races the young Esocidae show no ca-
pacity for uninterrupted movement and after the stage of quiet gradu-
ally pass to the way of life of grown fish.

17. At an early age the Cyprinidae swim with interruptions of rest
in the activity of the muscles, wherefore their moving onward is a se-
ries of jumps. Already at the stage of quiet they show two instincts—
the gathering in little swarms and the swimming parallelly to the shore
line.

18. The Percidae, having long tails, move slowly and evenly, strong- °
ly differing by this from the Cyprinidae which swim by jumps. The rep-
resentatives of these two families can be distinguished by their ways of
movement already at early stages.

19. Clupeidae, having an elongated threadlike form and a very
short tail, swim by wormlike windings of the body. During the chase
they show the typical ways of the raptorious fishes. :

20. The Acipenseridae at the stage of quiet show a tendency to
abbreviate the periods of passive state, especially of rest on the bottom.
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The first day after hatching they swim upwards along the vertical line
and lie a very short time on the bottom. During the third day they do
not sink to the bottom at all. At this age there are periods of passive
" state but they are so short that, when swimming horizontally, the lar-
vae during them continue to swim in the same direction as during
active movement, sinking only a little down.

21. The young Esocidae do not show a tendencyto gather in herds
and even flee each other. Having a threelobed tail they generally swim
slowly and evenly, wagging the end of the tail, while the posterior part
of the body remains motionless. Moreover they have the capacity of
holding themselves in the water in a motionless position (even belly up)
at the same time working intensely with their pectoral fins.

15/IV 1924.

K 6uonoruv nuuuHOR pbl6 HUkHer Bonru 1)

B. W. Kazauckuii (AcrpaxaHk).

B nepBbie gH#M nociie BbIKNEBbIBAHUS HUKHEBONMKCKUE pbIObI nMpoxo-
09T CTafuIoO NMOKOS, KOrga OHW niasaloT ¢ Gosee WNM MeHEe NpOLONKU-
TeNbHBIMH NepepbidaMy 0719 OTAbiXa.

B cramuu noxkos HerkoTopbie MOPOAbI HUMKHEBONKCKUX Pbib, Kak
Hanpumep, raprnossoie (Cyprinidae), B uucne 14 supor *), u wyka (Esox
lucius L.) npurpennsioTcs K NogBOAHBLIM MpeaMeTraM W MONBELUMBAIOTCS K
BOOHOM MOBEPXHOCTH, NOAOOHO NMUYMHKAM [APYrUX TrPYMn MO3BOHOYHbLIX=—
ampub4id, NBYObILIALMX U KOCTHbIX raHouaos. [lpukpennenve o6ycnos-
nUBaercd MNPUCYTCTBUEM Ha TnepeaHed CTOpoHe ronoBbl 060CO6NEHHbIX
CKOMNEHUNW ONHOK/IETOYHBIX ¥Kenes, CyLIECTBYIOLUIMX B NepBbleé OHM Mocie
BbIK/IEBBIBAHMSA ¥ MCYe3alolWMx OeccriegHo npv panbHEHLWEeM Ppa3BUTHUM.
[NlopBelwMBaHMe e OCHOBAHO Ha IMAPOCTATHYECKOM MPUTAKEHHH MOBEpX-
HOCTHOrO BOOHOrO C/O$, YTO HArnsnHO OOHapy:KUBaAETCs NpH 3KCMNEepUMEH-
Tax, KOrga TMOKOFLLMXCS JIMYUMHOK YHaeTcs MCKYCCTBEHHO MofBeLUMRaTh K
NOBEPXHOCTH KHUAKOCTU B pa3HOOOpa3HbIX MONIOKEHUAX, KakK B TOPU30H-
TanbHOM—OOKOBOH MnW GPIOLLIHOW CTOPOHOM Tena, Tak U B BEPTUKAJIbHOM,
M [ae XBOCTOM BBEpX.

Tak rak mompewinBaHWe HabnoonaeTcs y MOJOOW MNPEUMYLLECTBEHHO
B MepBbl€ 4achbl MoCne BbIXOKAEHHS M3 MKPbl, OHO MOIKET ObiTb Ha3BaHO
WHCTHHKTOM BbIK/IOHYBLUEHCA PblOBbI.

OcerpoBbie (Acipenseridae), cenbaessie (Clupeidae), okyneBwie (Per-
cidae) u xkepex (Aspius aspius L., nocnepHuii Kak HCKIIOYEHHE H3 BCeX

1) Hacrosiwee coobuieHue MpeacraBiseT KpaTKOe pe3loMe BTOPOM 4YacTH o4YepKa
«ITIOABI N0 Mopdonoruu NUYMHOKR pbi6 HUkHeH Bonru“, neuvataiowerocs B Tpyaax
RActpaxanckoi Mxruonorunueckoii JlaGopatopuu. ConepskaHue maHHOro oyepka pedepw-
posano B bronnerenu PuibHoro Xosakcrsa (Ne 6 7, 1924 r.) B Buae [OByX 3aMEeTOR—
nDHONOrUs nuuunor pei6 Huuer Boaru“ (crp. 20) u ,Cxema pns onpegeneHus Mo-
nogu rapnosbix pbi6 (Cyprinidae) ot cragvy BbIKNEBbHIBaHUS 0O AEeCATHOIHEBHOIO BO3*
pacra® (ctp. 21).

%) K o3HayeHHBIM MOpOJaM KaproOBLIX OTHOCATCS crleaylouiMe puibbl: BoG/a
(Rutilus rutilus var. caspicus Jak.), kpacHonepka (Scardinius erytrophthalmus L.), neu
(Abramis brama L.), tapaHs (Blicca bjorkna L.), kytym (Rutilus frisii kutum K.), peiben (Vimba
vimba L.), mogyct (Chondrostoma nasus L.), a3b (Leuciscus idus L ), nuns (Tinca tinca L.),
ykneiika (Alburnus alburnus L.), 6enornaska (Abramis sapa P.), cona (Ahramis ballerus L.),
casaHn (Cyprinus carpio L.) u rapacb (Carassius carassius L.) ’Kepex (Aspius aspius L.
MPUKPENNAETCH K MOABOAHLIM MpEeJMETaM, HO K MOABELIMBAHWIO HAa BOAHOH MOBEPXHO-
CTU HecrnocobeH. :
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'
KapnoBbiX) HECTIOCOOHB! K NOABELMBAHHIO, 4TO OOyCnoBnHWBaeTcs, Bepo-
aTHO, 6oNee 3HauYUTENbHbLIM YAENbHhIM BECOM Teja MAaHHbIX JIWYMHOK WM
CTPOEHHWEM MX MOKPOBOB, Cab0 NPUTATHBAEMbiX BOAHOW NOBEPXHOCTBIO.

Mo xapaKkTepy OBHKEHMS B CTalikM MOKOS, HACKONbKO 3TO MOMKHO
HabnionaTb B akBapHyMe, HUMKHEBONKCKHE pblObl nMoapasnensiorcs Ha aBe
rpynnbl. OgHU U3 HUX, KaK HanpuMep, Kaprnoeble B uHcne 14 BupoB W
uiyKa, MnaBaloT CBOOONHO B pasNMYHbIX HanpaBi€HHSX M CPaBHMTENbHO
penKo MOAHWMAIOTCS MO BEPTHKAlW BBEPX ANS MNOABELIMBAHHWS HA BOOHOW
NOBEPXHOCTH, APYrHe Ke—OCETPOBbIE, CEJIbAEBLIe, OKYHEBbIe M Kepex
(nocnenHuii Kak MCKNOYEHWE M3 BCEX KaprnoBbiX pbib) coBeplualoT ABHUIKE-
HHS MCKITIOYMTENILHO MO BEPTHKANM BBEPX ANS MPHKPENNEHUs K BOAHOM
MOBEPXHOCTH, HO HECMOCOOHBI K MOABELUMBAHWIO Ha MNOCIEnHEH.

Takum obpasom, B 6uonoruu mosonu Habniopaercs ceoeobpasHoe
9BJIEHUE; NOPOIbl CNOCOOHbIE K MOOBELUMBaHHUIO MNpPOSABISIOT OaHHBbIA HH-
CTHHKT CpaBHHTENbHO PENKO, TOrAa Kak HecrnocobHble HeynepskuMo CTpe-
MATCS K 3TOMY, HO 6ecycneuiHo.

Jlio60onbITHO, 4YTO MOZHMMAHWE [0 BEPTHKanNM MPOMU3BOAMTCA pas-
NIMYHO y OTAENbHLIX NOPOA—Y OAHWX MO MPSAMOW JIMHHM, Y APYrHUX e Mo
cnMpanu C BpallieHUEM Tejla BOKPYT MPOAOSbLHOW OCH, MOAOGHO HMCLIWM
opraHuzMaM—O6u4eHocuaM, uHpy3opusM U ronospaTtkaMm. [lepBbii npuem
nnaBaHug Habniopaercs Cpenu AJIMHHOXBOCTHBIX JIMYMHOR, HalnpuMep, Yy
npencTaBuTeneil ceMeicTsa OKYHEBbLIX, BIOPOH e y KOPOTKOXBOCTHBIX—
OCETPOBBIX, CENIbAEBBIX, KAPMNOBbIX M LUYKOBBIX. ‘

CnenyeT OTMETHTb, YTO BBIKJIIOHYBLUWECS JIWYHHKA fpU MONHUMAHHK
no BepTHKanW OOHapy:KHUBaloT Gonee 3HAYMTENIbHYI0 CROPOCTb ABHIKEHHS,
YEM TPEXOHEBHbIE NpH MJIaBaHWKM B FOPU3OHTasIbHOM HanpaBNeHWH, 4TO,
BEpOSITHO, O0OyCIIOBIMBaETCS MaNbiM yAENbHbIM BECOM 3KENTOYHOro MellKa.

[lo OKOH4Ya@HWW CTAaOUM MOKOY, B TEYEHWE CNEAYIOLMX NEeCITH [HEH,
NMUYMHKY HaXoOsTCs B HenpepbiBHOM GoapcTBoBaHWM U 6e30CTaHOBOYHOM'
ABUKEHUH, MPOXOAs Npu 3TOM GOnbluMe pacCTOsHWS, BCIEACTBHE Hero naH-
HbIM NEPHON pa3BUTHS MOKeT ObiTb Ha3BaH CTajuei O6eHTONEnarM4eckom
YKU3HH.

[MpuHuMas BO BHMMaHWE CPE.HIOI0 CKOPOCTb MABHKEHHUS KapnoORbIX
(xepexa) B 3,7—4,9 KUNOM. B CYTKHW; H2[O CYHTaThb MPOTHKEHHE HX NyTH
B TeyeHuMe GeHTOonenardyeckod craguu B 37—49 kunom.




