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Pitanie i pishchevye vzaimosvyazi ryb vodoemov

Ilirneisko-Anyuiskoi sistemy (Chukotka).

Feeding and trophic relationship of fish in the

basins of the Ilirney-Anyui system (Chukchi peninsula).

By: P.Ya. Tugarina
V.M. Postnikov

The largest tributaries of Kolyma river, i.e.
Bol'shoi and Malyi Anyui, and the Ilirney system of rivers

and lakes (69°N, Bilibino region, Magadan district) represent
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a considerabie portion of water resourées of the Chukchi
peninsula (Fig. 1l). This system has been little explored
and is virtually undeveloped with regard to the organization
of fisheries.

Thé first exploratory research was carried out in
these basins (Nizhnii and Ve:khnii Ilirney lakes, Yarakvaam,
Pravyi Ilirney, Kameshkovaya rivers, lower course of the
rivers Malyi and Bol'shoi Anyui--basin of Kolyma river) by
the egpedition of the Magadan branch of the TINRO* in 1964-
1967. The purpose of their research project was to develop
biological premises for the rational organization of fisher-
ies in these basins (Postnikov, 1965, 1967).

In this paper the data on feeding patterns of fish
(essentially Salmonoidea) in the rivers and lakes of the
Ilirnei-Anyui basin are summarized, the conditions in the
basins and the productivity of benthos are characterized in
general lines. The growth and distribution of fish are
examined in the light of their feeding habits and trophic
interrelations.

The data from the analyses of 765 gastro—-intestinal
tracts of various fish species were collected by V.M.
Postnikov, who was in, charge of the research on fisheries in

these basins. Laboratory processing of the materials

*Pacific Research Institute of Fisheries and Oceano-
graphy. (Translator) '
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obtained on the feeding of fish, was carried out by P.Ya.
Tugarina (Department of Vertebrate Zoology of Irkutsk State University
according to the modern quantitative-gravimetric methods

(Zenkevich, 1931; Brotskaya, 1934; Shorygin, 1952; Manual on

the study of feeding habits of fish, 1961; and others).*

Ilirney lakes (Verkhnii Ilirney, Nizhnii Ilirney and
their tributaries) are located in the eastern part of the
Severnyi Anyui range. These lakes are of glacial origin,
with an adequate water oxygen level and with outlets. They
are interconnected by the river Pravyi Ilirney. Nizhnii
Ilirney lake discharges through the tributary Ilirneika into
Malyi Anyui, a right-hand tributary of Kolyma river.

Nizhnii Ilirney lake has a small rocky or pebbly-
rocky littoral. The principal soils lining the bottom of
the lake are muddy, sandy or muddy-sandy (Postnikov, 1967).

The habitat of hydrobionts from the rivers and lakes
of the Ilirney system is determined by a long arctic winter,
a long-lasting ice-cover, a short vegetative period and low
water temperatures (varying in the course of the year within
the limits of 0.5 and 10.8-14.4°C).

With regard to the oxygen content, the basins examined

are steno-oxybiontic. The content of oxygen in Nizhnii

*The authors wish to thank A.A. Tomilov, Yu.I.
Zanekina-Dul'keit, E.A. Erbaeva, who were most helpful in
} the identification of the specific composition of the larvae
3 . of midges (Chironomidae), caddis fly (Trichoptera) and
: stonefly (Plecoptera).




Ilirney lake was 15.72 mg/liter at the end of May, at the 1

depth of 18 n {under the ice) and 16.13 mg/liter in August,

in the benthopelagic layer (Postnikov, 1967). Consequently,

! p. 260
: oxygen supply is here fully adequate for hydrobionts. This
is further corroborated by the low content of carbon dioxide
in the water: during the summer its content varies between
1.76 and 4.84 mg/liter. In the.winter the content of carbon
dioxide increases to 4.40-6.16 mg/liter. Transparency of
water in August is 7-9 m, pH--6.6 to'7.l.

The animal kingdom of the lakes and rivers examined
is qualitatively poor.

Ichthyofauna is represented essentially by salmonoids,

among which Coregonus and Prosopium (Coregonus peled, broad

whitefish / Coregonus nasus / Coregonus lavaretus pidschian,

round whitefish / Prosopium cylindraceum) predominate, gray-—
ling (genus Thymallus) and char are found in abundance, cisco

(fishes of the subgehus Leucichthys) , lenok (Brachymyétax

lenok), inconnu (Stenodus Leuchchthys nelma), as well as

burbot, redside sucker, minnow, sculpin (Cottus poecilops) ,

perch and pike are found singly. All these fishes are in a
direct trophic relationship with representatives of the zoo-
benthos,’the mean biomass of which fluctuates in Nizhni;
Ilirney lake between 0.22 and 10.46 g/m? in the winter, 20
and 30 g/m? in the summer. The zone at the deéth of 3 to 10

m is particularly densely populated: the mean biomass of




zoobenthos is here 113 kg/hectare, at the depth of 10 to 20
m it is 15.7 kg/hectare. The density of zoobenthic groups
such as oligochaetes amounts in August to 1160 specimens/m?,
that of molluscs--532 specimens/m?, amphipods—--153 speci=-
mens/m?, caddis fly larvae-—59 specimens/m?, Chironomidae

p. 262

larvae--648 specimens/m? (Postnikov, 1967).
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Places where materials were collected: 1--Nizhnii
Ilirney lake; 2--Pravyi Ilirney river; 3--Verkhnii
Ilirney lake; 4--Yarakvaam river; 5--Belonogovo
lake; 6--M. Anyui river (Anyuisk settlement; 7--B.
Anyul river (Pyatistennoe settlement); 8--Kamesh-

kovaya river.

Concentration of food determines the distribution of
salmonoids and their trophic migrations in the rivers and
lakes of the Ilirney basin duriné the summer and autumn. In
June; September 1964 major commercial concentrations of fish

(grayling, Coregonus lavaretus pidschian, broad whitefish,

Coregonus peled, char) were observed in the northern part of

Nizhnii Ilernei lake and at the lower course of Yarakvaam
river (Fig. 2). In the summer of 1964 "peled" foraged along
the eastern shore of Nizhnii Ilernei lake, char in the
southefn and southeastern zone of the lake. In June 1965,
"peled" migrated en masse into rivers, where it foraged and
fed from June until September. During the summer grayling
form feeding and foraging concentrations that are found
mainly in the rivers. Moreover, feeding and foraging
grounds of this fish coincide with those of C. lavaretus
pidchian (Fig. 3). Broad whitefish is distributed fairly
evenly over this entire system of lakes and rivers and does
not form concentrations. Char, however, concentrates in the
parts of Yarakvaam and Pravyi Ilirnei rivers just short of

their mouths.

The qualitative composition of the food consumed- by
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Coregonus and Prosopium representatives in the lakes and

rivers of the Ilirney-Anyui system during the summer and
autumn periods of 1964-1967, is shown_in Tables 1 and 2.

The food spectrum of salmonoids in Nizhnii Ilirnei lake
includes 3 to 6 groups of organisms (Table 1). Composition
of the food found in the stomach of the fish living in the
rivers, is more varied. For example, East Siberian grayling

from Kameshkovaya river (Table 2) feeds on benthopelagic,

“benthic organisms, mainly on larvae of caddis fly. It

~gathers everything it finds on the water surface, seizes

even water shrew and voles. Pike feeds in Kameshkovaya

" river on small forms of fish from a variety of taxonomic

grou?s, as well as on amphibians, rodents (Muridae), even
young water birds (Table 2). |

The planktonic organisms represénting trophic levels
in the food chain of fish in the rivers and lakes of the
Ilirnei-Anyui system, are phyllopods, copepoas, chadocerans,
crustaceans. Benthic organisms forming part of this trophic
chain are larvae of Diptera (Chironomidae, Limoniidae, Tipu-
lidae and others), molluscs, oligochaetes and larvae of
other water insects (caddis fly, stonefly, dragonfly, may-
fly). In addition to this, small mammals éna insects of the air (Hymenop—
tera, Muécidae, Coleoptera and others), are inpluded into

the biological productivity of ichthyocoenoses through the

- food spectrum of East Siberian grayling.

Char (Salvenilus alpinﬁs L.). Chironomidae larvae
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are the principal component of the diet of East Siberian char
(Savvaitova, 196l1; Savvaitova, Reshétnikov, 1961). In the
lakes of Lené delta they feed mainly on amphipods, mysids,
larvae, pupae of Chironomidae and Trichoptera (Mina, 1962).
In July, in Nizhnii Ilirnei lake, char of age 7+, 9+
also fed on pupae of Chironomidae and consumed considerable

guantities of Heterocope appendiculata. The food bolus of

char at age 8+ also included the small crustacean Eurycercus

lamellatus and Cottus poecilopus (29.8% of weight). 1In

August the stomachs of the fish contained remains of white-

fish (Coregonus and Prosopium species) and small crustaceans

Heterocope (Table 3). In the autumn the content of crusta-

ceans increases in the diet of char. Laxrge char probably

.feed more on gobies. For example, in July 1964 the food

bolus of a char measuring 522 mm in length and weighing 1700

g, consisted of Cottus poecilopus. - The weight of the food

bolus was 10,320 mg.
No differences due to age or sex have been observed
in the £eding habits of char from Nizhnii Ilirnei lake during

the summer and autumn period. The limited food spectrum,

the index of fullness (Table 3), the rate of increase in’

length and in weight (Table 4) show that trophic conditions
in this lake are favourable during the summer and autumn for

the development of char.

-

"peled" (Coregonus peled / Gmelin /). Data on the

feeding habits of "peled" in the rivers and lakesof the
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Siberian polar regions are presented in the works of G.P.
Romanova (1948), M.P. Sal'dau (1949, 1953), E.V. Burmakina
(1941, 1953), D.L. Venglinskii (1962), V.A. Krasikova (1961), and

A.S. Novikov (1966).
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Tadarma 3. 3uekcnue opeasuamos (8 % no mecy) 8 nurenuw eoavya 8 03. Huwxy
Haupnai 8 actre-ocoruui nepuod 1964—1365 ee.

2 Hous [3 1.oas z'lv Apryer ‘ 5Ce|m|6m.
l CocTar niut 6 Yucao pith ‘-‘_'
2, { K -
i l 2 i 1 ‘ 9 .
Bosmina obtusirostris —_ 0,73 0,05 0,30
Heterocope appendiculata - 2,04 12,15 25,2
Chironomidae pupae —_ 75,03 —_ —
Cotius poecilopus 100,0 22,2 —_ 74,5
Coregonus sp. —_ — 87,80 —
Oduirit cpeanil stniexe ' .
7 nanonitenns weayviwos %o 60,7 14,0 13,6 22,0
e
Table 3

Contents of various organisms (in % of weight) in
the diet of char from Nizhnii Ilirnei lake during

the summer and autumn of 1964-1965.

l--Composition of food: 2--June; 3--July;
4--August; 5--September; 6--Number of fish
specimens; 7--Mean general index of fullness

o/0 oo
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: Vish species Bra pub
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Nematoda — — — — — — - — 17,7 — — — —
Lynceus brachyurus 0. F. Miilter — — —_ —_ — — —_ — 5.9 — —_ — -
Bosmina oblusirostris Sars, 2,44 — —_ 8,33 — — — - — — —_ — — :
Euryeercus tamellatus O. F. Miller 9,76 — — 25,0 50,0 4,54 18.2 50.0 59 70,0 — — — ‘
Vieteroenpe apneid -ulala Sars. — — — 8,33 — 13,62 45,55 — — — — - — :
Guiamarts lacusiris Sars, — — —_— — — —_— — - 59 0,5 — 16,6 —
© Chirononidae, .
arvae — 50,0 —_ 50,0 — — — — 53,10 100 — 332 600
pupse 70,76 50,0 — — - 700 100,0 213 — — 100 1000 — 200 ’
Diplera, Jarvae — 50,0 — —_— — —_ — — 59 -— 500 — 200
Piecasdcra, larvae — — — — — — — — — — 1000 — 10,0 ;
Hiepdareniidae — — — — — —_— — — — — 50,0 — — :
Siphinourns — — — — — — — 10,0 — — —_— — — ‘j :
Trich.ptera, larvae — — — — 20,0 — — — — — — — — ;
: Molanna palpata Me. L. — —_ — — — — — — - — — — 200 A
Agrypnia sp. — — — 8,33 — — — 20,0 — — — — — ;
Mystacides sp. 244 50,0 — — — —_ — 20,0 — — — — —_
Apatania sp. — 16,6 — — — — — 10,0 — - ~— 16,6 —, ;L
Fivdatophylax sp. — — — —_— — — —_— 10,0 — — — — - ;
Hidrachnalioe —_ — — — — — — — — — — — 20,0 :
Coleopiera, larvae — —_— — — —_— — — —_— 59 — — — —_— !
: Caurabidae, inago —_ — — —_ — — —_— . - — — 80, — 10.0
Formnicidae — — - — . . - . . _ o . 30,0 {
, \'ajvata sibirica Midd. — — — — — — — — 1,8 40,0 — 332 — i
; dlanorhis sp. — — — — — — — — 59 — — — —
' Spymerium corneunt L. — — — - — — — —_ 5,9 —_ — — —_ i
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Coitus poecilopus —_ —_ 100,0 — — 4,54 — — — — — — 40,0 H
Nusiee — — — — — — — — 5,8 — —_ 16,2 — {
— — — — - _ — — — —_ — 200 i
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the sumner-autunmn period of 1964-1967.
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Nemafemarpha . — — — — — — - — — — — —— — — 15—
Nen : — —_ — — 25,0 -— — — — —_— —_— - — 08 — -
C3ligrn — —- — — 10,0 4,3 — 36 — — —_~ - - — — 4,5
rachyurss O. F. Miiller - — — 11.0 1060 — — — — —_ 142 758 .— 6,02 —  —
Stusirostris Sars, — — — 16,6 —— — —_ —_ — — — — — 086 - -
Luryeorsire lnmellatus M[’lllcr —_ — — — — — — — — — 606 20 103 59 17
’1"L:uu:gu appendicalela Sars, | —_— — — — — — — — — —_ — 424 — — _— -
garus lacustris Sars, —_ — — — 10,0 14,3 — —_ 18.6 — — — — .- — 17
2,7 — — 11,1 45,0 42,9 — 35,8 - 418 7.0 120 347 524 214 3484
— — — — — 11,3 — 10,7 — 1,8 57, 212 — 120 — 1938
— — - — - 28,6 - 10,7 —_ — - - — —_ - -
—_— - — — 10,0 — —_ 215 —_ — — 303 204 - — 232
—_ — — 388 — — _ — — — _— - ~ —_— - -
_— — — 5,5 — — — _ — — — - — 69 — —
— 1,02 — 5,5 — — — - — — — - — —_ - =
— 1,02 —_ — - —_ — — —_— _ - —_— —_ = —
Diptera, imago 10.8 -— —_ — — — 66,6 — — —_ 214 — -— 10,5 16,6
Piers uw.a larvac 10,8 — —_ —_ -— — 33,3 16,7 — —_ 28.6 —_ 612 1,72 — 332
Heptageniidae 27 — — —_ 143 — 7,2 —_ — 714 — — — 10,5 6.6
Agryenia sp, 21,6 14 3 — — 10,0 -- —_— —_— — — 83 - ~— —_ — 83
‘\mlarl,m mxlp ata Mc. L. 729 702 — 11 — — —_ —_ — — 143 - — — 526 —
Mystaciles sp. — 10,2 — 11,1 —_ -— — — — —- 143 - — — 526 166
Apaiauin sp, 10,8 388 — — \— —_— — — — — R B 204 — 105 156
Liztnophilus stigma — 5,1 — —_ — — —_ — —— — —_ - - _— = =
Hyvdeiophylax sp. o 6,12 — — — — — — —_ - —_ - — — 158 -
Otgeniecirodes sp. — 4,08 —_ - — — — — — — 204 @ — - -
Ryacopnile sp. — — — — 10,0 - — — — — - - — -_— - -
Sienonsvelie sp. —_ — — — 10,0 - — — — — - — _ _ - —
Trick ufera, pupae — - — — - - — — —_— — 7,14 303 — 7 — 66
Colenpiera. larvae 2.7 — — — — -— 333 — 45 — i — — _— — =
Carahidue 27 4,08 — — — — — — — —_ 714 - — — _—
Dyviiscidaue — 5,10 — 5.5 — — - —_ — — 303 - — 105 23

l-hemeshikcveya river;
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2=#alyi Anyui river;

3=Boltshoi Anyui river; 4— Pruvyl Ilirn el river;
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Uh 1(;‘)'( clrmdes sp.

OTIRT, \-“, &, _ o . . 100 _ _- _ : ol
'“}u HICER S — — - . 10.0 - _ _ - — —_— — — — _ —_—
e ‘K:t:r:z,llmbuc — - . _ o _ — - - - ;’ ';7)'7. - r-; — ﬁr 3
Clolaplera, larvae P —_ _— o . . > - - rla b — . — 6
Lnrabilie é:; 4,08 — — —_ — 315 : A _ i"-; ) - - _ o
' -— L — 5.5 - - - - . — " T e a5
: (Table 2, continued)
Staphvlinidae, larvae .97 — — — 10,0 — — — — — — — — —_ - =
— 1,02 — —_ — — 333 — —_— —_ —_— - — — — 165
— 1,02 — — — — —_ —_ — — — - - —_ = -
— 1,02 — — _ — —_ —_— _— — PO — —_ —_— = -
— - - — _— — 2.6 — — — — — _ - =
: : — e - — — _ B3 — — — et L
(J\x'.m‘u“ _ —_ — 5,0 — — — — — —_— = — _ = -
enoptera, imago — .‘2,()1 — — — — . — — — 7,14 — — - — 186
— 7,14 — — —_ — — — —_ —_— — —_ _ - —
— 1,02 —_ — — — — — —_ — 714 — — - - =
— 606 — — — — — - — 41,8 —_ - — — - 23
! 8,10 11,2 — — -— _— — —_ - —_— 714 — —_ —_— -~
O-lobata, larvae, itmago 8,10 4,16 —_— — — — — — —_ —_ — — — 166
Siali l.xo larvae — — — — — 28,6 —_ 10,7 — — 714 - — _ = =
d . 27 — — — — 14,3 — - — - —_ - -— 0,86 — 166
In n::'.h wilae — - _ — — — _ 3.58 — — [ — — = -
’ Valvata sibirica Midd. — — —_ — 50 286 — 179 — 4,8 714 — 816 946 52 105
Loinaca Sp. . — _ — — — 14,3 — — _— — — —_ — J U
Bi 2 sp. —_— — — — 10,0 — — — — — — — _ _— — —
Senaerinm solidum Norm. — — — — 20,0 —_ — 10,7 — 4.9 — . 95 137 — -
Pisces 2,7 — — — — — — —_ 48 4,8 —_— - — 0,8 — 232
Coregonus peled Gmel. — —_ 8,70 — —_ — —_ — — — — —_ — —_ - -
Cyvyrinidue — — 3,35 — — —_ —_ — 13,6 — —_ - _ —_ - =
Phhxinus sp. — — 8,70 — — — — — - — — —_— — _ —
Themailus arcticus pallasi. —_ — 17.4 — — —_ — —_ — — —_ — — e -
Luox 1"“'mr.s L. — — 13,1 — — — — — — —_— — — — = -
Lodo Teln 1. — —_ 4,55 — — — — — — — — — —_ —_ = e
Perea i' ili — — 435 — —_ — — —_ 13,6 — —_— — _ - =
Acering coruna Lo — — 8,70 — — — — — . - — — — —_— — -
Cotius pumlopu: Heck!. — — 17,40 —_— — —_— _— 27.4 —_— —_ — - _ = -
Thynebius heyseriingd (D)b) — — 3,70 — — — — —_ — — —_ - — — - =
Snrr'\ araneus L 27 4,08 8,70 — — —_ — —_ — — - —_ — — —_ —
Micretns (»Lumn*nus — — 8,70 — — — — —_— _— —_ —_— — — —_ - -
Microtus hyperboreus Vin. — 8,16 4,25 — — — —_ —_— — — — — — — - -
Avthva .uh"ul‘_ — — 4,35 — — — — — — . — — — = q__.)
”)‘i’ C"”“l Teathers of birds —' oot — o —_— - — - - - - - = = 2®
' o>l — R - — A —— — — — p— — -——— —— — —
”" Pactiteanio-2eTpiiTias  sfaccd 10,8 9,18 -— — 5,9 28,6 — 39.', -— 48 1428 — 8,16 318 ?;26 13.23
2% Hepa reanua — — — —_ —_— JA — — —_ — — — 526 50
% Vegebable-detrital mass; s+ Roe of char,
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Tabauua 4. Pecr ocuo:—:é51;_'lz~;';é:xz51}:.z-oeb:x pord Haupredcro- Aniotickstli cucresmur 8 1564—1966 2e. (Cauma — ¢4, gec — 2)
)
Pafion noza 7 IToxasarean ; 17 T B e : 7 : | o
I 1+ 2t 1 et P4t s+ | 6+ | 7+ s+ o9+ | 1o ] oaed |13 |
8.Muxkbsau i 8 TMuxosu ,
JHDHeliCKas CHeTeMa ?Eg AaMHa : 272 ' 304 32,8 34,0 35,0 100 . 42,5 43,3
Bee i ’ 101 284 309 412 465 669 810 889
B. Aumni 15 -unma 29,3 32,1 332 352 36,6 39,8
N 16 eee 272 389 442 515 601 773
9 NMeaszs : ' 9 Neasns
. Beasuorono 15 nanua . : 10,5 40,1 432 424 45,5
164 nec ' s 1219 1252 1539 14i2 1595
THpHERCKas cicTeMa n1ania . 28,7 323 33,6 33,9 347
. ) g roe - 256 373 417 247 470
M. Amoi g:mmza 33,5 340 359 1 36,7 35,1
TO e 380 389 547 ; 623 67
10 ump , ‘ 10 yup
B. Auiof 15 ranna 31,0 36,7 39.2 42,4 423 533 549 565
10nee 443 774 316 1110 . 1039 2 451 2238 2257
M. Ao 15 amina 32,4 33,1 35,9 402 - i 453 — 477 =
: Tbuec 370 436 609 760 1090 — 1934 il
iRReHeRaT  creTeMa }:5 Aua ' . 1 36.6 16.2 74 - 487 526 . 556
Yree . 969 1351 1380 1583 2172 — 2276
ll'Ba.-'xeK ' ‘ 11 Baaex )
HpHENICKan cuoTeMa 15 aanna 22,1 27.9 31,3 34,8 36.0 38,7 - 419 43,2 43,8
16mec 77 H 177 279 363 446 482 534 540 560
I12Xapuve . 12 Xapuye
HpHAICKas  eleTeMa ig 2mt5a 223 28,6 S 31,7 32,0 35,3 33,8
. BoC 195 246 ) 349 354 474 490
Navugxonas 9[5 REIHIE 1270 26,6 ' 32,6 314 36.5 39,6 40,0
Onec 222 213 f 354 421 489 700 695
13 rogen - . 13 roacu
puelicRan cucTeva 15 namia ‘ 25,2 27.6 30,4 30,0
1Guec { 130 187 . 231 214
14 Oxyus A : 14 Oxynn
S Awoft 15 i © 200 —. 20 270 240 M0 255
loece . 279 —_— 175 441 317 308 374
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Table 4

Rate of growth. Growth of the main commercial
fishes from the Ilirnei-Anyui system in 1964-1965
(length in cm, weight in g).

1--Fishing region; 2--Ilirnei system; 3-~B. Anyui river;
4--Belonogovo lake; 5--M. Anyui river; ,
6~-Kameshkovaya river; 7--Indices: 8--Coregonus

lavaretus pidschian; 9--Coregonus peled; 10--Broad

whitefish (Coregonus nasus); ll--Round whitefish

(Prosopium cylindraceum); 12--Grayling; 13--Char;
14--Perch; 15-=-Length; 16--Weight; 17--Age.

p. 267
In Nizhnii Ilirnei lake, in June, "peled" of age 6+,
7+ and 8+ fed essentially on Chironomidae pupae (98.0% by
weight) with slight admixtures of stonefly and caddis fly
larvae (Table 5). 1In July and August the content of Chiro-
nomidae pupae decreased in the diet of "peled" of these
year-classes, and their food spectrum became somewhat

enlarged with Heterocope appendiculata as its principal

component.

It may thus be seen that by September the principal
food items changed in the diet of peled from Nizhnii Ilirnei
lake, and that its feeding habits during the summer and
autumn period revealed no differences determined by age and
sex.

The small crustacean Heterocope appendiculata was

the main component of the food bolus in this fish from
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Yarakvaam river in June. Larvae of Chironomidae and Lynceus

brachyurus predominated in "peled" frcm Malyi Anyui river,

pupae of Chironomidae--in"peled" from Nizhnii Ilirnei lake.
In August "peled" from the rivers and lakes of the Ilirnei
system fed on organisms of the same groups, but in different
proportions. The principal components of the food bolus

found in this fish were as follows: Bosmina obtusirostris

in Yarakvaam river, Heterocope appendiculata in Nizhnii

Ilirqei lake, Lynceus brachyurus in Belonogovo lake (Table

5). The latter amounts to as much as 56.5% of weight in the
p. 268
diet of "peled" from Kolyma river. It may thus be seen that
local variations in the composition of food are character-
istic of "peled" from the rive;s and lakes of the Ilirnei
system and M. Anyui basin. Furthermore, during the summer
and in the autumn "peled" is here a plankton-eater to a
considerably greater degree than in the lakes and rivers of
Kolyma (Novikov, 1956) and Vilyui (Venglinskii, 1962) .basins.
The highest degree of satiation was observed ih "peled" in
June, in M. Anyuivriver (55.5 o/o oo) and in August in
Belonogova lake (22.0 o/o oo). It is difficult to determine
whether "peled“ feeds. all the year round in the lakes and
rivers oé the Ilirnei system (Burmakin, 1941), but it has
almost the same rate of growth in length and in weight as
"peled" from other basins (Table 4) (Kirillov, i955; Kozhev-

nikov, 1955; Pirozhnikov, 1955; Novikov, 1966).
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Tadgumna o 3Iwauerue opearusyos (B % mo vecy) * o nuranvu neawdu @ codocyuy
v . ! v s Y e v
Haupreiicnod cucrennt o actautl nepuod 1964 —1965 ee. u 8 cuctese p. Maaod Awiog

8 1906 2"

5

. 3 Thoun : }h«mx[‘_% Apryer
. R o OO L | o Boe
1 Coeran i P frag Ap,;:f;?—{. J(fj:};tff ’,;‘f.i}.lpl-" !p.ﬁg:\m- ?f‘j;}:& Jatio-
| BaaML R 17 zen & | reig ! 308M 10 #efl, IL'H:;::LZ
Lynceus bracizyurs — 8.0 — — — — 03,530
Bosmina oblusirosiris — 5,46 — 10,9 61,92 — 0,78 -
Euryeercus lameliates —_ — 11t 4,55 5,80 291 0,16
Heterozope anpendiculata 62,50 —_ —_ 30,30 26,86 90,51 -—
Chironoemidae,
larvae 17,31 39,55 — 53,0 5,30 6,58 e
pupac — — 93,0 — — — —
Diptera, larvae 9,15 1420 — — — p— 0,13
Heleidae — 0.05 — — — —
Museidae : — 0,29 — — — — —-
Trichoptera, larvae 10,0 1,90 0,30 1,25 — — —
Dytiscidae 1,04 0,51 — — — — -—
Plecoptera, larvae - . - 0,59 - — — —
Valvata sibirica — — — - — -— 5,43
Oa6uuit cpeimiil HiacKe _
2 nanogaueist Keaywos, %oo 6,17 555 7,51 306 124 555 22,0

* Bec coJCpIKIIMOTO Meaylxon o Bojoevam koaedaercs ot 100 ae 5100 s

¥ P, Maaet Amoit — ¢3. buootioroso.

Table 5

Content of various organisms (in % of weight)* in
the diet of "peled" from the lakes and rivers of the

Ilirnei system during the summer period of 1964-

1965, and in the system of Malyi Anyui river in

1966.**

s

1--Composition of food; 2--Mean general index of

fullness, o/o oo; 3--June; 4--July;

5--August;

6--Yarakvaam river; 7--M. Anyui river, 1966;
8--N. Ilirnei lake; 9--N. Ilirnei lake;

l10--Yarakvaam river; 1ll--Ilirnei 1lake;
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lZ—-Beionogovo lake, 1966.

*The weight of the food bolus varies in different
bodies of water between 100 and 150 mg.

**Malyi Anyu river--Belonogovo lake.

A landlocked (non-anadromous) lacustrine form of
"peled" lives in Belonogoe lake. It is characterized by a
high rate of increase in length and in weight. 1In August
these fish feed mainly on phyllopods.

. "peled" from Nizhnii Ilirnei lake, where it feeds
during the early summer on Chironomidae (larvae and pupae),
also has satisfactory mean indices of length and weight.

Feeding of "peled" on planktonic and benthic organ-
isms may be regarded as evidence of its extensive adaptation

to trophic conditions.

Broad whitefish (Caregonus nasus / Pallas /). Broad

whitefish is a typical Chironomidae-eater in the lakes and
rivers of the Ilirnei system (Table 6). Up to 3,265 speci-
mens of Chironomidae per stomach of broad whitefish were

recorded in Yarakvaam river in June. The Chironomidae were

represented by the fo;lowing species: Prodiamesa bathyphila,

Protanypuis sp., Stictochironomus histrio, Procladius, Micro-

spectra praecox, Orthocladinae gen. simulius, Orthocladius

paratatcicus, Cardiocladius sp., Sergentia logiventris,

Sergentia bathyphila, Lipeniella arenicola, Chironomus




nigricaus, Orthocladlus bathophllus Anatophynia trifasci-

penis, Cryntcnhlronomus defectus Kleff Cluniomarinus sp.,

Limnophyes sp.

Chironomidae and molluscs (Sphaerium solidum,

Sphaerium corneum, Valvata sibirica) constituted the major

portion of the food bolus }p bppgd whitefish from Malyi

Anyui river in June and in Nizhnii Illrnel lake in August

p. 269
In the lake broad whitefish changed to feeding on Gammarus
lacustris only in September, but even then it continued to

consume considerable quantltles of molluscs (Table 6).

in broad whitefish from the lower M. Anyui river is more varied than

that recorded in the lakes and rlvers of the Ilirnei system

(Table 6). A.S, va}kgv (1966) g;?ﬁbllshed a broader food
spectrum (a spegtrum including 32 designations) in other bodies
of water of the Kolyma basin. In August the food bolus of
broad whitefish from Yargkvaam river and Nizhnii Ilirnei

lake consisted of planktonic organisms (furthermore, the

' assortment of food components recorded in the lake was

- e

greater than that observed in Yarakvaam river). The most

limited food spectrum was observed for broad whitefish in

July and August in Yarakvaam rlver. This is further corro-
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TaGanna 6. 3naverue opeanuzasoe (3 % no necy) e nuraruw wupa o sodoesax Haup-
RettehOtt cucrenol 8 aeTHe-0ccHruN nepued 1964—1465 2z u p. Maast Awiot, 1966 e

1 ‘5 Hioun i 6“""“’ r7 Aaryer ! Centsispn a8
Cocras muiy i
| p- SIpai- n. M. p. Apag- p. Sipak- 03. H. t o3 Il
!9 nand O\umﬂ Hgm.\: lznazm ﬁ:g‘:puel‘t I Iin pueit
Nemaloda — 1145 — — — - )
Oligachaeta — 2,12 — — — —_—
Lynceus brachyurus -— 6,0t —_ 37,21 1,19 -
Cladozera 5,50 — —_ —_— 0,45 —
Ganumnarus loacustris — 6,15 — — 1,85 61,00
Chironomidas 47,37 30,30 12,70 60,50 47,94 2,26
Tipulidae -— 6.25 - — — —_
Diptera, larvae 1,68 — — —_ 0,06 —
Trichoptera, larvae 1,33 337 — - T 15,13
Dlecoptera, larvae — — 043 — 0,31 —
Staphilinidae —_ 0,19 — — 1,74 —
Gyrinidae 0,23 0,89 — — — —
A}nlhlsca 41,13 31,05 86,87 2.30 39,38 20,90
Nosloc — — — —_ 0,31 0,71
2 Pactiteasio-aerpireas .
3 nacca 2,67 1,36 — — 6,15
laanxa — 0,36 —_ 0,49 0,62 —
4 -Oowit cpegunit imacke na-
NONCHUS A1y 0B, %o 16,9 35,0 18,7 4,05 10,4 10,9
= - R PR X | 13 n

Table 6

Contents of various organisms (in % of weight) in
the' diet of broad whitefish from the lakes and
rivers of the Ilirnei system during the summer and
autumn period of 1964-1965, and in Malyi Anyui in

1966,

1--Composition of food; 2--Vegetable-detrital
mass; 3--Pebble; 4-—-General mean index of
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fullness, o/o oo; 5==June; b6--Juty; 7-=August;
8--September; 9--Ya¥akvaam riveri 10-"M: Anyut
river; ll--Yarakvaam Fiver: 12-°Y&rakvaam river;
13--N. Ilirnei lake; 14==N: Itirnéi 1&ké:

The lowest intensity of fe&ding of broad whitéfish
was recorded in August in Yarakvaam river; a rétativéiy high
rate of feeding was observéd in M: Anyui river (Tabté 6).

Feeding patterns of broad whiféfish from thé bodiés
of water mentioned above thus t8v8at neithdr 1ocat péculiar=
ities, nor differences related to ééé or §8x. Thé raiatively
high rate of increase in ienhgth and ih wéight of this Fish
(Table 4) results in an extén&ive diSpérsion of thé §peeies,
as a result of which broad whitefish form§ no toncéntrations

during the foraging and feeding s&ason.

"pidschian" (Coregonué lavarétus. pidSchian 6méiin). .

Similarly to broad whitefish, €. 1hvAretu& pidSchian i &

Chironomidae found in the &tdmachs examined, wére repreSehted

by the following species: Chironomus palidus, Lipéniella

arenicola, Criptochironomus defectus Kieff., BSergéntia longi-

ventris, Orthocladius olivaceus, Stictochironomus histrio,

Trichocladius inagualis. The molluics were representéd by

Valvata sibirica, Sphaerium solidum (Tablé 7). In August

the weight of the food bolus éonsisting of molluscs
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exclusively, fluctuated in different individuals of this
whitefish from Nizhnii Ilirnei lake between 1.5 and 1.7 g,
whereas the food bolus of "pidschian" from B. Anyui river

consisted for the most part of Valvata sibirica and weighed

3.7-5.5 g. "Pidschian" appears to be selective with regard
to molluscs. Feeding patterns of this whitefish in the

p. 270
lakes and rivers of the Ilirnei—Anyﬁi system revealed cer-
tain seasonal varigtions (Table 7), as well as peculiarities
related to age (Table 8).

Ta 6:111 wa 7. Sunaucnue opearnusros (B % MO DECY) & NUTAHUN NBICLANA godcesos Haup-
HOUCKOR CHCTEMbL @ ACTrRe-ocensnl nepuod 1964-—1965 za. w pes B.u M. Amoil & 1966

1967 ee.
5 Hious I ¢) Hnnw 7:‘\& ryet %Ccu‘n.()pl,
| S S A Y PO G N K R Y
1 Cocras nwiy 59 I lO 11 '12 éig 2 (,‘?_. kK &
A8 dé:' C‘-';w c.:n ':.'»": &8 I o 8.‘_‘.‘: ' c'_:'l
Lynceus brachyurus 0,14 — —_— -_— — 372 — — —
Rosmina obtusirostris — — — — —_ 089 — — —
Eurycescus lamellatus 079 — — 17,10 — 17,9 687 2040 41,80
Nemateda 009 — — — — — . — — J
Oligachacta T e 420 348 — — —_ — — _—
Gammarus lacustris — 1,23 — — — — — — —_
Chironomidae
larvae 67,37 19,70 17,40 187! 63,15 51,10 1325 386 7,55
pupag . 62 015 8855 060 — 106 374 103 —
Diptera, larvae 057 — — — — — — — —
Tipulidze — — 438 — —_ — —_— — —
Eriopterinae — 870 210 — —_ — — — —
Plecoptera, larvae 020 — 1,42 — — —_ — — —
Heptageniidae — 025 021 — — — — — —
Apatania sp. 157 — —_ — - —_ — — —
Trichoptera, larvae 020 ~ — — —_— 1,69 — — -
Sialidae — 0,i9 059 — — — — — —
Chrisomelidae — — 0,13 — - — — —_— —
Formicidae -— — — — — — 8374 — —
Arancinn 002 08t — — — — J —_ —
U)dra:‘humhe — — 0,70 — — — -— — -
Valvata sibirica 6,30 1,48 32,81 3325 31,40 30 1971 7435 38,65
Sphaerium solidun 144 — 116 129 — 11 10 3740 — -—
f.ymnaca sp. _— 015 - —_ — . — —
Pisces - — —_— — —_ - 9,70 — —_
Dacti1ehio- ACTPHT- ,
Hast Macca 1504 4,84 1360 1235 — — 559 0,36 12,0
3 Taauka 2 348 - 545 — e =
Q6uet cpeinit
HILICKE HAlio-ites
WU XETYEOS, Yoo 196 50,35 2319 11,5 102 845 920 1650 120
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Table 7

Content of various organisms (in % of weight) in

the diet of Coregonus lavaretus pidschian from the

lakes and rivers of the Ilirnei system during the

summer and autumn of 1964-1965, and from B. and M.

Anyui rivers in 1966-1967.

l--Composition of food; 2--Vegetable-detrital

mass; 3--Pebble; 4--General mean index of full-

ness, o/o o0o; 5--June; 6--July; 7--August;
8--September; . 9--Yarakvaam river; 10--M. Anyui

river; 11--B. Anyui river; l2--Yarakvaam river;

13--Prav. Ilirnei river; 1l4--Yarakvaam river;
15-=-Prav. Ilirnei river; 1.6--N. Ilirnei lake;

l7--Yarakvaam river.

TaGauuwa 8 3navenue opeaduasos {8 % No BECY) 8 nUTAHNUN PUIHOBIIPACTHOR0 NELMHR~
ra a wote 1965 2. p. Sipareaas

! 3 Boapact
1 Cocran mnny -
'm— | s+ | o+ | w4 | u+ | i2h

Eurycercus lametlatus — — 0,39 — -- —
Lynccus brachyurus 95 024 — — — —
Nematoda — — — 0,61 -— —_—
Chironomidae —

farvac 90,5 55,92 53,2 60,20 49,5 49,0

pupae - 6,11 0,24 6,15 13,5 —
Plecoptera, larvae — 0,43 0,24 - _— e
Trichoptera, larvae — 0,68 — — — —
Apatania sp. — - — — 7,60 -
Diptera, larvae — 0,19 0,72 1,32 0,30 -
Arancina — 0,29 — —_ — _
Valvata sibirica —_ 14,40 4,90 0,37 1,60 4,0
Sphaeritm  solidum — 15,90 20,8 4,35 16,80 8,00
Pactuteanno-aerpnt-
onas Macea -— 579 19,6 7.0 10,80 30,0

R L
Table 8

Content of various organisms (in % of welght) in
the diet of C. lavaretus pidschian specimens of

different age in June 1965, in Yarakvaam river.
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l--Composition of food; 2~-Vegetable-detrital

mass; 3-—Age.

Certain specimens of "pidschian" of age 7+ fed in
Yarakvaam river only on Chironomidae larvae and on phyllo-
pods. The food spectrum is broader in the specimens of age
8+ and 9+. It includes 9-10 components, among which Chiro-
nomidae larvae and molluscs (Sphaerium in particular)
predominate.

Stomach coﬂtents (food bolus) of older specimens
(of age 10+, 11+, 12+) consisted of Chironomidae and
molluscs with negligible admixtures of caddis fly larvae
(Apatania) and larvae of dipterous insects, and with a
higher percentage of the vegetable-detrital mass. In B.
Anyui river the food bolus of "pidschian" specimens of age
5+ included larvae of Eriopterinae (0.99%) alongside Chiro-

nomidae and molluscs (among which Valvata sibirica predom-

inated). Food bolus of the individuals of age 6+ also con-
tained larvae of beetles (0.58%), Heptageniidae (0.35%),
Plecoptera (1.33%), Eriopterinae (3.5%) and a considerable
amount of the vegetable-detrital mass. Certain changes were

observed in the composition of the diet of "pidschian" at

age 7+: .Valvata sibirica--73%, oligochetes--12.75%, larvae
of Tipulidae--7.85%, Hydrachnelae--2.62%.

While Chironomidae and molluscs remain ‘the principal

food items of these fish the qualitative composition of

their diet reveals certain seasonal variations determined by
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the availability of the dominant planktonic and benthic
organisms. For example, in June the food bolus of "pid-
schian" from Yarakvaam and B. Anyui rivers included 11 to
14 different organisms; in July and August the content of
planktonic organisms increases in Yarakvaam and Nizhnii
Ilirnei rivers, andin September the food bolus of "pidschian"
from Yarakvaam river consisted of Cladocera and molluscs.
Benthic feeding pattern may give way to feeding on plankton
(Jung, September in Yarakvaam river). This phenomenon has
been observed in representatives of Coregonus and Prosopium
from Karelian lakes (Pravdin, 1954), Lapland reserve
(Reshetnikov, 1964), Sweden (Nilsson, 1958), Finland (Jarvi,
1928). Certain authors (Kirillov, 1955, 1962; Moskalenko,
1955; Mikhin, 1955; Streletskaya, 1962) point out that fish
of the genera Coregius and Proposium often feed on fry. We-
found fish remains only in a few instances in "pidschian"
from Pravyi Ilirnei in July 1964.

The content of Chironomidae in the diet of "pid-
schian" from M. and B. Anyui rivers is one-third that
recorded in Yarakvaam river. According to the data of E.A.
Streletskaya (1962), at the lower course of Yana river this
fish feeds in July and August mainly on caddis fly (30.3%
frequenc& of occurrence) and stonefly (44.2%) larvae and on
Chironomidae (27.3%). Insects of the air, molluscs and fish
were found in equal amounts in the composition’of the food

bolus of "pidschian" from Yana river (13.9% frequency of
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occurrence) .
"Pidschian" from Kolyma is euryphagous (Novikov,
1966) , however, on certain years this fish feeds only on the

small crustacean Lynceus brachyurus, as depends on the bio-

mass of the latter.

The intensity of feeding of "pidschian" varies in
Yarakvaam river during the sﬁmmer months between 8.5 and
19.5 o/o oco. 1Its feeding intensity is higher in M. and B.
Anyui rivers.

' The rate of growth in length and in weight recorded
in "pidschian" (TableA4)Agives us grounds to believe that
its feeding conditions in the rivers and lakes of the Ilirnei-
Anyui system were virtually the same as in other bodies of
water of the Far North. According to A.S. Novikov's data
(1966) , in Kolyma river "pidschian“ of age 8+ attains a
length of 333 mm, in Indigirka river--a length of 312 mm, in
Vilyui river--330 mm (Kirillov, 1955), in Lena river--272 mm
(Sych-Averintseva, 1933), at the lower course of Enisei--335
mm (Neimai, 1961), in B. Anyul river--210 to 415 mm (on an
average 315 mm), in the Ilirnei system—--260 to 460 mm (the
predominant group measures 330-360 mm).

-

Round whitefish (Coregonus cylindraceus / Pallas et

Pennant /). In Nizhnii Ilirnei lake, in June, round white-

fish fed on larvae and pupae of Chironomidae (24.6%), larvae

of dipterous insects (7.35%) and, most of all, on larvae of
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caddis fly of *the genus Apatania (54.51%) (Table 9). In

July the content of Chironomidae pupae increases (42.2%) in
the diet of this fish and its food bolus consists essen-

tially of these pupae and of Cladocera. In August the feed-
ing spectrum of round whitefish is more varied: half of its

food bolus consists of the small crustacean Eurycercus (50%),

larvae of caddis fly Mystacides (2.72%), Molanna (14.72%),

Hydathophylax (13.35%), Apatania (1.81%) and of mayfly
(16.5%).
The satiation factor was 109.0 o/o oo in June, 20.6
o/o oo in July, 14.3 o/o oo in August. |
In Yarakvaam river, in June, round~whitefiéh of age
8+, 9+ and 10+ fed essentially on larvae of Chironomidae

(30.4%) and caddis fly, among which Hydathophylax and Apa-

tania predominated (23.40% and 26.45%, respectively). In

July their food bolus consisted of Hydathophylax (73.2%) and

Eurycercus (26.8%) larvae. In September the food spectrum

of round whitefish included 12 names of different organisms,

among them Hydathophylax (45.25%) and Chironomidae (13.45%)

larvae, Valvata sibirica (5.82%) and others (Table 9).

The finding of char roe (5.71%) in the stomachs of
round whitefish corroborates L.S. Berg's observations (1949)
to the effect that during the spawning period of Coregonus
and Prosopium representatives, whitefish consume considerable

quantities of their eggs.
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In Pravyi Ilirnei river, however, round whitefish

fed at that time mainly on Valvata sibirica molluscs (70.59%)

and on Eurycercus (24.43%).

Consumption of Cladocera virtually throughout the

S
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of fullness; 5——June; 6--July; 7--August;
8-~September; 9--N. Ilirnei lake; 1l0--Yarakvaam
river; 11--N. Ilirnei lake; 12--N. Ilirnei lake;
13-~Yarakvaam river; Jl4--Yarakvaam river; 15--Pr.

Ilirnei river.

In contrast to the bodies of water examined, the
composition of the food consumed by round whitefish in Kolyma
river reveals a predominance of Chironomidae and caddis fly
larvae (Novikov, 1966).

' The weight of the food bolus of round whitefish
varied in time within the limits of 130 and 4800 mg. On the
whole its feeding patterns in the rivers and lakes of the
Ilirnei system reveal during the summer only.slight local
variations reflected in the quantitative ratios of the
dominant food items, but show no differences due to sex or
age.

The rate of increase in length and in weight of round
whitefish from the Ilirnei bodies of water is as high as
that recorded for round whitefish from Kolyma (Novikov, 1966)
and Indigirka (Kirillov, 1955). These data and the rela—.
tively great weight of the food bolus of round whitefish from

p. 278
the Ilirnei system of rivers and lakes_evidence that trophic

conditions are favourable in that basin.

East Siberian grayling (Thymallus arcticus pallasi
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/ Valen /).» East Siberian grayling from the Ilirnei-Anyui
system is a typical euryphage, similarly to the other sub-
species of arctic grayling (Tugarina, 1962, 1964).

Grayling's food spectrun in all the bodies of water
examined includes during the summer 44 names of different
organisms (Table 10). With regard to the assortment of food
items, M. Anyui river offers the most favourable feeding
conditions- for grayling in June, Yarakvaam river in July and
Nizhnii Ilirnei lake in August and September.

In Yarakvaam river (June) the feeding spectrum of
grayling females is broader than that of male individuals.
Larvae and pupae of Chironomidae and larvae of stonefly are
the principal components of the food bolus in females. The
percentage of insects of the air is negligible in their food
bolus. The organisms predominating in the food bolus of
males are, however, pupae of Chironomidae, caddis fly and
insects of the air (Table 11).

In July Chironomidae pupae, larvae and pupae of
caddis fly still constitute a considerable fraction of gray-
ling's food bolus.

In August the food bolus of grayling females from
Kameshkovaya river contained a somewhat larger assortment of
food iteﬁs than did the bolus of males of the same age,
although in both instances it consisted essentially of caddis
fly larvae belonging to the genera Molanna and'ABatania.

Food bolus of females of age 7+ and 8+ contained water shrew
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(Soricidae), remains of which were also foﬁnd in the stomachs
of males of age 6+. Larvae and pupae of Chironomidae and
larvae of stonefly are lacking in the diet of grayling of
both sexes, and the qualitative composition of their diet
reveals no significant differences.

The degree of similarity in the diet of males and
females of the same age was estimated in Yarakvaam river in
June as equal to 53.46%, that of grayling males and females
of age 6+ from Kameshkovaya river was determined as 82.82%,
of the individuals at age 7+ as 70.34%, at age 8+ as equal
to 32.15%. Female grayling gather food organisms essentially
from thé surface of water. Differences that are due to sex
are thus slight in the feeding habits of grayling from the
lakes and rivers examined.

| With time the food spectrum of the East Siberian'gfay—
ling from the rivers broadens, particularly in the fishhgge
7+ and 8+ (Table 11). VGrayling of age 5+ fed in Yarakvaam
river in June mainly on Chironomidae (45.10% of weight).
Larvae of stonefly, dipterous insects of the air and Hymenop-
tera, as well as plants constituted a considerable percentage
of the food bolus in this fish. At the same time the content
of Chironomidae decreases almost to a half in the diet of
grayling'of age 6+ from Yarakvaam river; and larvae of stone-
fly and mayfly are the principal components of their food
‘bolus (Table 11).

The degree of similarity in the food consumed by
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grayling of different age in Yarakvaam river in June varies
betweén 12.73 and 56.74%, in Pravyi Ilirnie river in July--
from 31.08 to 45.0%, and in Kameshkovaya river in August-—-
from 66.35 to 80.04%. Fish of age 7+ were characterized
throughout the summer by a large assortment of food compo-

nents in their diet. Moreover, in June and July Chironomidae

and stonefly larvae were the principal items in the food

-bolus of grayling from Yarakvaam and Pravyi Ilirnei rivers.

Differences due to age were observed only in secondary food
components. Variations in the diet 6f grayling of age 5+ to
8+ were observed in August in Kameshkovaya river mainly in °
the composition of insects of the air and in the presence of
small mammals. In Nizhnii Ilirnei lake graying fed in
August and September on pupae of Chironomidae and caddié fly.
They also consumed considerable quantities of Hymenopteraﬁ
| p. 274
Table 10
Contents of various organisms (in % by weight) in

the diet of grayling from rivers and lakes of the
Ilirnei-Anyui system in 1964-1967.

l--Composition of food; 2--Vegetable-detrital
mass; 3--Feathers of birds; 4--Pebble; 5--June;
6--July; 7——Augﬁst; 8--September; 9--Yarakvaam
river; 10--Malyi Anyui river; 1ll--Kameshkovaya
river; 1l2--Yarakvaam river; 13--Pravyi Ilirnei
river; 1l4--Kameshkovaya river; 15--Yarakvaam
river; 16--N. Ilirnei lake; 17--Kameshkovaya

river; 18--N. Ilirnei lake.
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Table 11

Contents of various organisms (in % by weight) in.
the diet of grayling of different age-groups in
the rivers of the Ilirnel system during the summer
of 1964-1965, and in Kameshkovaya river in 1966-
1967.

l1--Composition of food; 2--Vegetable-detrital
mass; 3—--Pebble; 4--Feathers of birds;
5--Yarakvaam; 6~-Pravyi Ilirnei; 7--Kameshkovaya;

8~~-June; 9--July; 1l0--August; 1ll--Age.

p. 277

Feeding patterns of grayling from the rivers and
lakes of the Ilirnei—AnYui system thus reveal local varia-
tions determined in time and space by the concentration of
food organisms. It has been also observed that grayling
feed here on insects of the air, gathering from the surface
the insects dropping into the water or flying over it. In
order to do so, grayling may leap to a height of 1.0 m
above the water surface, a feature characteristic of all the
representatives of the genus Thymallus.

Grayling of different age feed at a varying rate
during the summer and autﬁmﬁ in the rivers and lakes of the
Ilirnei system, as well as in M. Anyui and Kameéhkovaya

rivers (Table 12).
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Table 12

General mean index of fullness (o/o oo) of gray-
ling of different age from the rivers and lakes

of the Ilirnei system during the summer and autumn
periods of 1964-1965, and in B. and M. Anyui* ‘

rivers in 1966-1967.

l--Age; 2--June; 3--July; 4--August;
5--September; 6--Yarakvaam river; 7--M. Anyuil

river; 8--Kameshkovaya river; 9--Yarakvaam

10~-Pr. Ilirnei river; 1l1ll--Yarakvaam
13--Kameshkovaya

river;
river; 12--Kameshkovaya river;
river; 1l4-~N. Ilirnei lake.

*B.. Anyui-Kameshkovaya river.

In June the greatest length and weight were recorded
in grayling from Kameshkovaya river; in July grayling of the

gsame age from Yarakvaam and Pravyi Ilirnei rivers were equal
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in length; the largest grayling of age less than 6+ was
recorded in August 1967 in Kameshkovaya river, while gray-
ling of older year-classes were here considerably smaller
than grayling of age 6+ from Yarakvaam river.

With regard to the rate of growth in length and in
weight (Table 4), grayling from the lakes and rivers of the
Ilirnei system and from the tributaries of B. Anyui
(Kameshkovaya river) differ but little from grayling found
in Kolyma river (Novikov, 1966), Indigirka (Kirillov, 1955)
and éhistoe lake (Dégteva, 1965). It may thus be surmised
" that trophic conditions are as favourable for grayling in
the Ilirnei-Anyui system as in other northern rivers and

lakes.

Pike (Esox lucius / L. /). In Kameshkovaya river

pike is a predator during the summer months. In June gray-

ling, minnow, sculpin (Cottus poecilops) are the principal

components of the food bolus in pike. 1In July the food
spectrum of pike is larger and salmonoids are the principal
food items in its diet (47.4% of weight) alongside perch,
voles and young birds (Table 13). 1In August pike feeds on

Coregonus peled, grayling, its own fry (30.91%), vole and

water'shrew (Table 13). Its food bolus weighs up to 178-195
g. The presence of insects and representatives of the
Vfamily Muridae in the stomach of this fish shows that its
feeding habits are similar to those of East Siberian gray-

ling.
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The maximum index of fullness was mcorded in pike

from M. Anyui river in June. The composition of its food
bolus was similar to that observed in pike from Kameshkovaya
river, but the dominant items in it were minnow, grayling,
water shréw and Siberian tetradactylous newt (Table 13).
A.S. Novikov (1966) found 16 different components in
the diet of pike from Kolyma river. Furthermore, the rate

of occurrence of Coregonus lavaretus pidschian, broad white-

fish, cisco (fishes of the subgenus Leucichthys) and fry of
the fishes belonging to the genera Coregonus and Prosopium

was here fairly high in the diet of pike.

TaGauuna 13, Snavenite opeanudos (o % uo Becy) ¢ MNUTAHUL WYKL u ORYNR & AeTHu
nepuod (068 e,

3 p. KaMeumxosan fpl;.\\, Amonj 5 p.B. Aot
6 Busn paio ' i

l Coqrag MHULK 7

I uryra o OKYUb
¢ )l;ONbiO!{E‘):!b j_lm‘ycr 2lonu lle'.u. 'll-l»m'“ D_s'mrycr

Lynceus brachyurus —_ 26,2

Trichoplers, larvae —_ — —_ —_— —_ 0,25 —
Gammarus facustris —_ — — -— 18,7 18,40 —
Coleoptora, larvae -— — —_— 0,93 6,25 — —
Cyprinidae _ 2,50 — — 18,756 —_— 17,25
Phoxinus sp. 42,30 — — 60,52 — — —
Perea fluviatilis L. -— 21,40 — — 18,75 — 14,7 .
" Acerina cernua — — 9,40 o — — — ;
Coltus puecilopus 8,35 — 1,29 242 37,50 85,05 68,05
Esox lucius L. — 1,78 30,91 — - — —
Lota lota L. — — 1,90 — — — —_ :
Curegoaus peted Gmel, — 3920 31,80 - - —_ — :
Thymallus arcticus ’ & !
pallasi Val. 49,35 8,20 18,50 22,20 -— — — ;
Cottus hyperboreus Vin, — —- — 6,95 —_ - —_ :
Hynohius keyserlingi N
{Dvh.) ' — — 2,48 4,05 — — — :
Sorex arancus — — 246 — — — — ?
Microtus occonormus — 22,0 1,26 2,33 — —_ — :
Aythya fuligula L. i
~{juv) — 4,95 — - — — _ i
Cpeanit oGt nLeKe . :
2 HANOIMBUUA KEIYA- H
Ko, Shos 194 28 320 280 1870 — - :
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Table 13

Contents of various organisms (in % of weight) in
the diet of pike and perch during the summer of
1966.

1--Composition of food; 2--General mean index of
fullness, o/o oo; 3-—-Kameshkovaya.river; 4--M.
Anyui river; 5--B. Anyui river; 6--Fish species;
7--Pike; 8--Perch; 9--June; 10--July;
11--August; 1l2--June; 13--June; 1l4--July;
15--August.

5 Haya, MM | 6 Bec, &

1 Mecay 7 Kamewrosas ! 8 b M. Auol l9 p. Kanmemusonag J-lo p. M. Atioii

Hea. 121\‘0.10.5. ) PRI, '|I2mc6. ]'Ylpe,m:!:z roneo. ]:uem(. -ll.é rones.

2 Houn 425  325--468 479 420514 840 613—1031 1107 635—1158

3 Mom 620 470-6%0  — = 2480 85300 — -
b ppvyer 500 468—510 - — 9350 6952832  — S
Table 14

Mean length and weight of pike during the summer
of 1966.

l--Month; 2--June; 3--July; 4--August;
5--Length, mm; 6--Weight, g; 7--Kameshkovaya
river; 8--M. Anyui river; 9--Kameshkovaya river;
10--M. Anyui river; ll--Mean; 12--Range of

variations.

The rate of growth in length and in weight (Table
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14) of pike from B. and M. Anyui rivers is the same as the
rate recorded for pike from other bodies of water (Efimova,
1949; Podlesnyi, 1945; Kirillov, 1962; Karantonis et al.,

1956; Novikov, 1966).

Perch (Perca fluviatilis I.) from Bol'shoi Anyui

river feed on goby, Cyprinidae and other perch (Table 13).
In-June and August perch consumed equal gquantities
of amphipods and phyllopods (August). A.S. Novikov (1966)
found planktonic organisms and amphipods in the stomachs of
perch from Kolyma river. The mean length and weight of
perch-from B. Anyuil river (Table 4) are somewhat smaller

than those recorded for Kolyma perch of the same age.

~ Burbot (Lota lota L.). In B. Anyui river feeding

habits of burbot are probably similar during the summer to
those observed for pike, since the food bolus of the two
burbots examined consisted exclusively of fish remains. The
burbots were caught on June 21, 1966, had a length of 440
and 586 mm and a weight of 600 and 1300 g, respectively.

p. 279

CONCLUSION.

The three species of salmonoids, i.e. round whitefish,

Coregonus peled and char, do not compete for food in Nizhnii

Ilirnei lake in June. In July sexually immature round
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whitefish feed and forage in this lake and compete Dr
Chironomidae with both "peled" (36.1% by weight) and char
(42%).

The degree of similarity in the composition of the
food consumed by "peled" and round whitefish in August
decreases in Nizhnii Ilirnei lake (2{91%), while the simi-
larity between the diet of "peled" on the one hand, broad
whitefish and "pidschian" on the other, is greater (Table 15).

Tadanuna 15 Crencrs cxoderaq nuwygit (5 % no necy) Aococesulwu poib 6 03, Humnuid
"Haupseti 6 aerse-ocennuil repuod 1564~1965 ez

i ;
i\‘.eczum I 6 Buau prid l [leasiv Unp ITarxban Banex t I'oaey Xapuye

7 8 9 10 13 12

13 1le. AHAD — _— - -— —_ -

2 Hionn ' Badeg 0 e — — 0 —_
) 3: Toaeu : 0 — f e 0 - —

: 16 IMeasan —_ —_ — 36,1 6,53 —_—

3 Hiom 17 Basier 36,1 — — — 42,24 —
: 19 Fonew 6,59 . —_ — 4224 — —

9 IMeasas — 7,30 6,77 2,01 —_— 0

Banexk 2,91 0,45 20,4 —_ —_ 0
N Asprycr Uip . : 7.30 — 5,24 0,40 — 0,37
. Tsxbad 6,77 5,24 _— 20,4 — 1,30

3 Xapiye 0 0,37 1,50 0 — —

- 2L YUnp — —_ —_— — — 4,46

5 Cearnbpn Fonn'n — 0 — — —_ - 2,84
ﬁg Xapuye -— 4,46 — — — —_

Table 15

l--Months; 2--June; 3--July; 4--August;
5--September; 6--Fish species; 7--"Peled";
8—--Broad whitefish; 9--"Pidschian"; 10--Round
whitefish; 1l--Char; 12--Grayling; 13--"Peled";
l4--Round whitefish; 15--Char; lé6--"Peled";
17--Round whitefish; 18--Char; 19--"Peled";
20--Round whitefish; 2l1--Broad whitefish;
22-="pPidschian"; 23--Grayling; 24--Broad white-
fish; 25--Char; 26--Grayling.
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The highest degree of similarity was observed at that

-

time in the composition of the diet of:.round whitefish and

"pidschian", both of which fed on Chironomidae of all the
growth stages. On the whole the degree of similarity
observed in August in the composition of food of the fishes

belonging to the genera Coregonus and Prosopium was slight

in Nizhnii Ilirnei lake.

In- the summer there is virtually no East Siberian
_gray}ing in the lake, since it migrates into the rivers and
their tributaries earlier than the other fish.

Grayling is the most abundant species in the rivers
and it competes here for food with all the salmonoids (Table

16).

TaGanuna 16. Crenaus cxoderea cocrasa nuwgu (8 % uo mec o6 8 g Slpoxsac
v PP ? B
& setnust nopued 19641550 ea. :

h"\ccﬂu. 5 Daast puso 6ﬂc:mnb l 7ll!tp 8 Tlstxnban 9 Banex lox:xpuyc

1L reanae — 2135 - 1808 29,73 924,92

12 tup 21,35 — 58,65 33,13 17,07

21'110}1b 13 Thamosa 18,08 58,55 — 31,37 25,23

ié Basek 29,73 33,13 31,37 — 28,35

Xapuye 24,92 17,07 25,23 28,35 —

| i’? Yup — 63?" 63,83 — lg o4
| {lexuay —_— 85 —_ -— 3
i 3¥oms S Xapuye - 0 13,04 — -

i }Q Hensan - 5,50 12,49 5,80 7,71

} gg Uitp 5,80 — 54,82 05 4&@
o Vlntatnsis 12,49 51,32 — 19,59 42,

o hAeryer Back 5,20 0 15,50 _ 18.40
: Xapuye 7,71 43,30 42,93 18,40 —

Table 16

Degree of similarity in the composition of the diet

” (in % of weight) of fish from Yarakvaam river
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during the summer of 1964-1965.

1--Month; 2--June; 3--July; 4--August; 5--Fish
species; 6--"Peled"; 7--Broad whitefish;
8--"Pidschian"; 9--Round whitefish; 10--Grayling;
11--"Peled"; 12--Broad whitefish; 13--"Pidschian";
l4--Round whitefish; 15--Grayling; 1l6—--Broad
whitefish; 17--"Pidschian"; 18--Grayling;
19~--"Peled"; 20--Broad whitefish; 21--"Pidschian"j
22--Round whitefish; 23--Grayling. |

p. 280
During the first ten days of June graylingsenters'
the rivers of the Ilirnei system for spawning. This migra-
tion may be regarded as a épawning and feeding migration,
since the index of fullness is then at the maximum level in

both male and female grayling with ripe gametes. The

~general mean index varies during this period between 30.9

and 103.0 o/o oo (Table 12). After the spawning the inten-
sity of feeding is even greater. The degree of similarity
between the diet of this fish and of Coregonus and Prosopium
representatives is fairly high. Between June and August
grayling competes therefore for Chironomidae,'dipterous
insects, and caddis fly with "pidschian," "peled" and broad
whitefish, which ffed in the same tributaries, as well as
with broad whitefish at the time of its migration to Verkhnii
Ilirnei léke.

The diet of "peled" from Yarakvaam river also reveals

'a marked similarity to the diet of adult round whitefish,

broad whitefish and "pidschian." It would scarcely be
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justifiable to speak of competition between the two latter
species, since broad whitefish is found nearly everywhere
(Figs 2 and 3) and does not form large concentrations during
the feeding and foraging period. Similarity in the food
spectrum of broad whitefish and pidschian may be regarded as
evidence in support of A.A. Shorygin's (1952) hypothesis
that taxonomically affinitive species reveal a greater degree
of similarity in the composition of their diets.

Pike in M. Anyui and Kameéhkovaya rivers reduces the

abundance of Cyprinidae, Percidae and salmonoids and competes

with perch for sculpin (Cottus poecilops), with Coregonus

and Prosopium--for crustaceans. | |
-Generally speaking, trophic chains are short (i.e.

consist of three or four levels) in the lakes and rivers of

the Ilirnei-Anyui system. For example, the food chain of

n " . zooplankton
peled" has three levels: phytoplankton < Zoobenthos >
"veled." "Peled" is a secondary consumer in this chain.

The food chain of pike consists of four levels: phyto-
plankton =+ zooplankton - "peled" -+ pike.

Pike is a tertiary consumer, Trophic links between
salmonoids from the lakes and rivers investigated, are
realized through Chironomidae, molluscs and other organisms.

In spite of their narrow food spectrum, all the fish
species from the bodies of water examined have a satisfactory
rate of growth in length and in.weight, a circumstance

evidencing the presence of adequate food supplies.
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During the summer and autumn months salmonoids feed
essentially on various representatives of Phylopoda, Clado-
cera, Copepoda, Trichoptera, Diptera (Chironomidae, Limoni-
idae), Mollusca.

Distribution of fish during the feeding and foraging
period is determined by the concentration of these food
organisms, a circumstance corroborated by the fact that in
certain instances individual species or groups of fish may be
monophagous.

No conspicuous variations determined by age or sex
have been observed in the feeding patterns of salronoids from
the Ilirnei-Anyui system. Nearly all the species reveal,
however, certain local and seasonal variations in their
feeding patterns. Intensity of feeding of the fish is
(according to our data) relatively 16w during the summer and
autumn period.

The greatest degree of similarity in the composition
of food‘has been observed in the fishes belonging to the
genera Coregonus and Prosopium. In June_graYling competes
with these fishes in the rivers for Chironomidae, dipterous
insects and caddis fly, later on during the summer--for

Chironomidae of all the different growth stages.
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