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a considerable portion of water resources of the Chukchi 

pehinsula (Fig. 1). This system has been little explored 

and is virtually undeveloped with regard to the organization 

of fisheries. 

The first exploratory research was carried out in 

these basins (Nizhnii and Verkhnii Ilirney lakes, Yarakvaam, 

Pravyi Ilirney, Kameshkovaya rivers, lower course of the 

rivers Malyi and Bol'shoi Anyui--basin of Kolyma river) by 

the expedition 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 

Ilirnei7Anyui 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 bains. 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 Unive,Ys,ity

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
of midges (Chironomidae), caddis fly (Trichoptera) and
stonefly (Plecoptera).



Ilirney lake was 15 .72 mg/liter at the end of May, at the

depth of 18 ro"(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 .1 .

The animal kingdom of the lakes and rivers examined

is qualitatively poor .

Ichthyofauna is represented essentially by salmonoids,

among which Coregonus and Prosopi (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 subgenus Leucichthys), lenok (Brachymy~tax

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 Nizhnii

Ilirney lake between 0 .22 and 10 .46 g/M2 in the winter, 20

and 30 g/mz in the summer . The zone at the depth of 3 to 1 0

m is particularly densely populated : the mean biomass of
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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 2 , 

that of molluscs--532 specimens/m 2 , amphipods--153 speci-

mens/m 2 , caddis fly larvae--59 specimens/m 2 , Chironomidae 

p. 262 

larvae--648 specimens/m2  (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. 

Anyui river (Pyatistennoe settlement); 8--Kamesh-

kovaa river. 

Concentration of food determines the distribution of 

salmmloids and their trophic migrations in the rivers and 

lakes of the Ilirney basin during 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 flernei lake, char in the 

southern and southeastern zone of the lake. In June 1965, 

"peled" migrated en masse into rivers, where it foraged and 

fed fràm 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 aver 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 



pbi6 03 .
2 .3- -1i sr, igs 2.1~ 3 .

4
- 1

)

--TC2 11 UQ00 .1"
----OT 1,76 ::0
4, 0 - 6, 1 C) -' ,

0111011 .1 oll 11 :1

ip 72
44 1AIt

4

2-Cliar ; 3-1,ound V~llitefi5ll ;-clir purling ;
6-11pi(iscilial" ; 7_hvo~'~i ,

anu

41 --- '-t 7.-

its basdn ,

july
celiTscipe 1964-ISO.; --.

13 N1.0"10-
July-.,,ugust

aBrycit;

lvjO r ,

4-11paledif ; 5-.Burbot ;

1965



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 sa7monoids 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

groups, as well as on amphibians, rodents (Muridae), even

young water birds (Table 2).

The planktonic organisms representing trophic levels

in the food chain of fish in the rivers and lakes of the

Ilirnei-Anyui system, are phyllopods, copepods, 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 manma].s and insects of the air (Hymenop-

tera, Muscidae, Coleoptera and others), are included into

the biological productivity of ichthyocoenoses through the

food spectrum of East Siberian grayling.

Char (Salvenilus alpinus L.). Chironomidae larvae
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are the principal component of the diet of East Siberian char 

(Savvaitova, 1961; Savvaitova, Reshetnikov, 1961). In the 

lakes of Lena 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 

quantities 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). In 

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. Large 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 thefeeding 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 I dau (1949, 1953), E.V. Burmakina 

(1941, 1953), D.L. Venglinskii (1962), V.A. Krasikova (1961), and 

A.S. Novikov (1966). 

T a (5.n n n a 3. 3noLicitue Opècifill3.1{08 (8 % no Becy) 0 nuianutz 20.11,11t7 8 03. .1111.1,tiii4à. 

HAttprieli  o ACTlie-oceribudi nepuod 1964-1965 u. 

0.11:-.1t ;Ur:7'er 	I 5 Ceirrsi6pb 

I 	9  

Bosm 	 . ina obtusirostris 	 — 	0,73 	0,05 	• 	0,30 
Fleterocope appendiculata 	 — 	2,04 	12,15 	25,2 
Chironomidae pupae 	 — 	75,03 	— 	— 
Cottus poecilnpus 	 100,0 	22,2 	 — 	 74,5 
Coregonus sp. 	 — 	— 87,80 	— . 	. 
015tudi cpe.muni imenc 

7 uano..mennn we.ly,-i.u.on il w 	 60,7 	14,9 	13,5 	22,0 

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. 

1--Composition of food: 2--June; 3--July; 

4--August; 5--September; 6--Number of fish 

specimens; 7--Mean general index of fullness 

0/0  00  
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- - 	- 	- 10,0 14,3 	- 	- 13,6 	- 	- - 	-- 	-- - 1,7 

: 	- • 

TABIL 2.  Frequency of occurrence (in %) of various organisms in the diet of fiàh from the rivers during 

the summer-autumn period of 1964-1967. 
T a 6 .7 1 I u, a 2. • 'lacuna acrpegammocrit opeanumoa (%) a tutrattur: pt4  a  pekax a neritc-ocemttu7 nepuoi) 1964-1 9G7 ee. 
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I Mir 

2 	p. Ma:IbIr! A I II() it 

Fish species 

new. 1111, 1 
I n .01:1, 

10 

fi  
Com,..ositien 

nitye
I 	I Il .111)1.1,  I ■v) 

iii  
X ît 	C 

1\1-maff.rnorplia 	, 
1‘.:(•=1 ,..:! a 
(..;:Eurli.:•'izi 
1.yuc...iis b racily:II- us 0. F. Milner 
Bw.,tilinu :1.o.tisirosirls Sars. 
Etiryc, r,•iif.: Iame1lattis M filler 
11:-.:Iurt;copu zippy:alit:lilt:la Szirs. 	. 
( iammarus lacustris Sars. 
(..izirci•!.:iii(izie 

fir, - ;if.: 	 2,7 	- 	- 	11,1 	45,0 	1 9 ,9 	- 	35,8 	- 	4,8 	7,1 	12,1 	34,7 	52,4 21,4 31,86 
pu: .:::e • 	 - 	. - 	- 	- 	- 	1.1,3 	- 	10,7 	- 	4,8 	57,1 21.2 	- 	12.0 	- 19,38 

Eriopt,•riliziz: (Limoiliitlae) 	 - 	- 	- 	- 	_ 	98 ,6 	- 	10,7 	- 	- 	- 	- 	- 	- - - 
Tiptd0t1iie 	 - • 	- 	- 	- 	11.1,0 	- 	- 	21,5 	- 	. - 	- 3,03 2,04 - - 2,32 
Cry..;n:'.11ae 	 - 	- 	- 38,8 	- 	- - 	- 	- 	- 	- - -- - - - 

a - - - r r 

	

p 	- 	 -•.-- 	- 	 - 	 - 	 - - - 6,9 - --. 
.M.use;(11i• 	 - 	1.02 - 	 5,5 	- • - - 	- 	- 	_ 	- - - - - - 
Taiiaiiilizie 	 - 	1,02 - 	- 	- 	- - 	- 	- 	- 	- - - - - - 
1):1tt.ra, imago 	 10,8 	-- 	- 	- 	- 	- 66,6 	- 	- 	- 	21,4 	- 	- 	-- 10,5 16,6 - 

 larvae 	 10,8 	 - 	 - 	 - 	 - 	 - 33,3 	10,7 	- 	- 	28,6 	- 	6,12 1,72 - 33,2 
11eptuguilildae 	 9,7 	- 	- 	- 	- 	14,3 	- 	7,2 	- 	- 	7,11 - - - 	- 10,5 6,6 
Agryr ilia sp. 	 21,6 	14,3 ' - 	- 	10,0 	-- 	- 	- 	- 	- 	8,3 	- 	- 	- - 8,3 
Mulamia pa Ipata Mc. L. 	 72,9 	70,2 	- . 11,1 	- 	- 	- 	-- 	- 	- 	14,3 	- 	--- 	- 5,26 - 
My31adzk•s sp. 	 - 	10,2 	- 	11,1 	- 	- 	- 	-.- 	- 	- 	14,3 	- 	- 	-- 5,26 1,66 
Apatzmizt sp. 	 10,8 	38,8 	- 	- 	• 7- 	- 	- 	- 	- 	- 	7,11 - 	2,04 - 10,5 1,66 
Liumophillis stigma 	 - 	5,1 	-- 	- 	-- 	- -- 	- 	-- 	_ 	- - - -- - 
riyda if , pliyier: sp. 	 , 	6,12 	- . - 	- 	- 	- 	- 	- 	_ 	_ _ 	_ 	- 15,8 - • 
(...Y1gup: ,.....1ro , 1 ,,•s sp. 	 - 	4,08 	- 	- 	- 	- 	_ 	- 	- 	_ 	__ 	_ 	2,04 	__ 	--_ 
I:vacop;iila sp. 	 - - - - 10,0 - - - - _ 	_ _ __ . - 

Si.enor,sychat.• sp. . . 	 - - - - 10,0 - - - - 7-• 	- - - - - - 
Trici•p1.•ra, pupae 	 •- 	-- 	- 	- 	- 	- 	- 	- 	- 	- 	7,14 3,03 - 	1,7 - 6,6 

2.7 	- 	- 	- 	- 	-- 33,3 	- . 4$ 	- 	-.1,I1 -- 	- 	- - - 
2,7 4,08 - 	- 	- 	- - 	- 	- 	- 	7,14 - - -• - - • 
-.5,10  	- 	5,5 	- 	- 	- 	- 	- 	- 	.- . 3,03 --• 	- 10.5  2.3 

1-Kameshkova7a river; 24ialyi ..nui river; 3-Bollshoi Anyui river; 4- Pruvyi Ilirnei river; 5-YarakvaAm river; 
• . 	'''' 

1-x1Ke; 0- le_eu ; 	alutelish; 10-"Pidschian"; 11-Grayling; 12-Perch; 13-ound unitefish 

larvae 
(7.:Ira';:da2 



2,7 -
2.7 4 ,08
-- :,1() - 5.5

(i able 2. coritinued)

Si:,l}".tlitrclac, l^rt'ac 2,7

1^•: rrl: ':?.C

C:itï ._•r:itelic!::e,'lart•ae -
^alréiai.mitlae -
(• "

1,02
1,02
1,02

1,02

%, : 1; itu..
2.^^•t11.^rn rhtUtCr1, ima(,o

- 7 , 14

Ï aa:rcdia ciac •-- 1,02
G:16

8,10 11,2^-,.:,,,;c•i^i::c 8,lUO•'u::ata, l::rt•ac, imago
8,16

$i131id:lC, lttr:'ic
2,7 -

lir:•it`..'l1:IC11Je

\'.,l\a?s sil,irica Micld. - -'-'

13':•:=:::ia si=.
S; ilz::riunt solidum Norrn.

2,7 -l'is•:^s _ -
Cc;rr onus 1=cled Gmet. -
Ct•;=rinia. c
l'!t -^)xinus sp. -

arciicus pallasi. -

L-,1,,
l'cr . :it',\.alilis L. - -

ir:a c^.rat:a L. - -
pcjrCilnpus llcckl.

I1^ncl^itrs 1cyscrlitlri (Dyb.).
2,7 4,08Sclrcx alrarrus L.

liirn.±l:s urc(jnnrnus -
M ic•rg)ttts h\•pcrlborcus Vin. - 8,16

Atatt ; ïul;^ ula - -
T!,-pu' :1v1u la'eatlters of birds - 2,04
ti i^tue c

m hacntic.^,,nc)-^crlttrrtt^ts! ^.tacca 10,8 J,18

111:pa ro"ll,ua - -

8,70 -
3,35
8,70 -

17,4 -
13,1 -

--
4.;5 -
;?,70 -

17,40 -
8,70 --
8,70 -
8,70 -
9,35 -
a,35 -

10,0

5,0

10,0
20,0

- - - - -
7,14, :U3 1.7 -- 6.5- - - -- -^

- 33,3 - -1,:, -- 7.1-:` . -

- -- - - 7.1•r
- -- -.. -- - - ttl3

- 33,3

-- 3,6

33,3 -

28,G
14,3

28,6
14,3

10.7

3,58 - -
17,9 _ 4,8

10,7
4,8

13,6

4,$
4,8

13,6

27,4

7,14 - -

7,14 - - -'

7,1-1 - - -

7,14 - - -
-- - - 0,86

7,14 _ 8_IG 9_,16 5,2 1.613

2G,5 13,7 -
_- - 0,86 2.32

28_r, 39.28 -- 4,(' 14,28 - 8,16 31,8 5?6 1:3.28
- 5,20 5,0

,^ Ve^etable-detrital mass; 'i^^ l^oe of chax.



17 

1 1+ 2+ 9+ 	10+ 1 11+ 	12+ I 13+ 	14+ f 7+ 8+  6+ 

8.11 b.131C b 51 H 

12, ;Luna 
BC-C 

15 Â.runia 
16 eee  

.-mpueficKasi cucTema 

15. AnoS 29,3 
272 

ria.nex 
15  .vIuIia 
16Bec 

22,1 
77 

B  Antoil 

. 	. 	 _ 
TaSnnua 4. POCT act-toil-tux npc.vbIc.toobtx pbe . 11,2aeleacteo- 	AruoticKoti cocre.sud a 1964-1965 ee. (0.21ina - c.u, oec-e) 

Pafica :1023 	 7  I f oKa3a -rezi! 1103 	pacr 

3+ 	4+ 	 5+ 

9 IT e a si ,t(i., 
L BC:PDH31- 0130 	 15 limia 	 . 

P.ec .-;-.!pFv.:Yo.:Kasi ca 	 16 crema 	n.iima 	 23,7 
,•,,:") rcL. 	,. 256 M.. Arnoil ..r.2 zr.p.ila 	 33,5 	34,0 	35,9 

-L.° Lee 	 380 	389 	547 
10 ti il p 	. 

B.  A2ioil 	 l5 mm 	31,0 	36,7 	39.2 	42,4 
16Bec 	 448 	774 	916 	1 110 M.  Amati 	 15 A,:nilla 	 32,4 	33,1 	36,9 	40,2 • 

- 	16139c 	 370 	406 	609 	.760 !Pp T:Orle.7:357  crme.ma 	15 ,-uunla 	 . 
-1- 1->  

n 	b 

27,2 	30,4 	32,8 	34,0 	36,0 	40,0 	. 42,5 	43,3 
101 	284 	309 	412 	465 	669 	810 	889 

32,1 	33,2 	35,2 	36,6 	39,8 
389 	442 	515 	691 	773 

9 nea5uu, 
40,5 	40,1 	43,2 	42,4 	45,5 

1219 	1 252 	1 .559 	1 412 	1595  
.32,3 	33,6 	33,9 	34.7 

373 	417 	447 	470 
36,7 	36,1 
623 	671 

10 	III! p 
42,3 	53,3 	54,9 	56,5 

1039 	2 451 	2 238 	2 257 
45,3 	 473 

1 090 	- 	1224  
36,6 	46,2 	47,4 	• 48.7 	52,6 	- 	55,6 
969 	1 351 	1 380 	I 588 	2 172 	- 	2276 

iliplief;cKas, cut:Tema 

cue-rema 

Kam( w.uoilrer 

trpuetcKal c:ic•rev.a 

Baaei  
27,9 	31,5 	34,8 	36,9 	39,7 • 	41,9 	43,2 	43,8 
177 	279 	363 	416 	482 	534 	540 	560 

12x a P if Y c 	 12 X a p ri y c 
5 ,i.i:tua 	 22,3 	28,6 	' 	• 31,7 	33,0 	35,3 	:35,9 _Lo isee 	 195 	946 	 349 	351 	474 	490 . 2_5 .1:11lita 	 • 27.0 	26,6 	 :32,6 	34,4 	36.5 	39,6 	40,0 929 	213 	 354 	421 	489 	700 	695 ' , 

' . 13 ro.ieu 	 13 Fo.leiz . , 
, . 15 ;1,..iiiiia 	 . 	• 	 25,2 	27,6 	30,4 	30,0 . , 
' 16 i'ec 	 130 	187 . 	231 	214 I 

14 ° e  Y " b
., 14 0 g y 11 b 

1 
1;;„ainb..1 	 22,2 	-- • 	20.0 	27.0 	21.0 	20 	23.5 161:c.c 272 	-- 	173 	4.11 	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--Ilirr_ei 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); 11--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). In 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 feéding habits during the summer and

autumn period revealed no differences determined by age and

sex.

The small crustacean Heterocope appendicul.ata 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" frc<m 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

Ilirnei 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 rivers 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 in "peled" in

June, in M. Anyui river (55.5 0/0 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 of 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, 1955; Kozhev-

nikov, 1955; Pirozhnikov, 1955; Novikov, 1966).
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T a 6 .1 n it a 5. 3ucvwxue opccmuluos (13 CI no 1:eCy) * 	nuranuu ne..môu 	oodoe.vux 
11.1upHeilri;oei cucre.vbt 	 nepuoi) 196d-1.965 	u  t  cucrcite  p.  Ma.abul. Am«, 
e 1966 

.■■• 

how, 	 111.41 	5 	Arise:-  

p. M. 	03. 11. I 03. 11. 1 	 03. 11. 	°3 * Ei --" ---  
Allu)ri, 	11.1 u-  ;11.1ap- 	0- 51 	i 11_,,_ 	--T. ru. 

t'  

1 

,,,, 7 	L'en 8 ; ne"9 ! ' ad"  la) HerI o_ 	'1`:',',;̀ ',);12 

• 3 

1, 51D.- 
0 

Lynceus bracin .nrus 	 - 	8,0 	- 	- 	- 	- 	93,50 
Bosrni na obtui ros iris 	 - 	5,46 	- 	10,9 	61,52 	- 	0,78 • 
Eurycercus lantel labs 	 -- 	- 	1,11 	4,55 	5,80 	2,91 	0,16 
lieterocope appendiculata 	02,50 	- 	- 	30,30 26,86 90,51 	__ 

Chironotrtict ae, 
larvae 	 17,31 	39,59 	- 	53,0 	5,80 	6,58 	'- 
ritiplie 	 -- 	 - 	 93,0 	- 	- 	_ 	_ 

Diptere.., larvae 	 9,15 	11,20 	- 	- 	- 	___ 	0,13 
lieleidae 	 - 	0,05 	- 	- 	- 	- 	- 
Muscidae 	 - 	0,29 	- 	- • - ' 
Trichoptera, larvae 	 10,0 	1,90 	0,30 	1,25 	- 
Dytisciclae 	 1,04 	0,51 	- 	- 	- 	_ 	_ 
Plecoptera, larvae 	 - . - 	0,59 	- 	- 	- 	_ 
Valvata sibirtea 	 - 	- 	- 	- 	- 	- 	5,43 
06tuurt epe.-utuft turtetic 

2 Hanomentin :K eayaKoa, %ao 	. 6,17 	55,5 	7,51 	3,06 	12,4 	5,55 22,0 

* Bec co.lepautmoro .wenyamou 110 B02,08 	KO:1e6aeTOS1 OT 100 gO  5 100  ilic• 
P.  Maabtft Amoil -  03. Be:lottorotso. 

Table 5 

Content of various organisms (in % of weight)* 

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.** 

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; 

10--Yarakvaam river; 11--Ilirnei lake; 
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12--Belonogovo 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 . In 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 1jasus / 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 following species : Prodiamesa bathyphila,

Protany sp ., Stictochironomus histrio, Procladius, Micro-

spectra praecox, Orthocladinae gen . simulius, Orthocladius

paratatcicus, Cardiocladius sp ., Sergentia logiventris,

Sergentia bathyphila, Lipeniella arenicola, Chironomus
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nigricaus, Orthooladius bathophilus, Anatophynia trifasci-
- 

penis,  Cryptcchironomus defectus  Kief f, Cluniomarinus  sp., 
__________ • 	- 

Limnophyes  sp. 

Chironomidae and molluscs (Sphaerium solidum,  
-- 

Sphaerium corneum, Valvata sibirica)  constituted the major _ 

portion of the food bolus in broad whitefish from Malyi 

Anyui river in June and in Nizhnii Ilirnei 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 quantities of molluscs (Table 6). 

In Jun .e and July the composition of the food bolus 

in broad whitefish framthe  lier M.  Anv-ui river is more varied than _ 

that recorded  in the lakes and rivers of the Ilirnei system 

(Table 6). A.S. Novikov (1966)  established a broader food 

spectrum (a spectrum including 32 designations)in other bodies 

of water of the Kolyma basin. In August the food bolus of 

broad whitefish from Yarakvaam river and Nizhnii Ilirnei _ 	_ 

lake consisted of planktonic organisms (furthermore, the _ 

assortment of food components recorded in the lake was _ 

greater than that observed in Yarakvaam river). The most 

limited food spectrum was observed for broad whitefish in 

July and August in Yarakvaam river. This is further corro-_ 

borated by the data of E.A. Streletskaya (1962), who found 

only 3 groups of organisms in the food bolus of broad white-_ 

fish caught in the delta of Yana river in July and August. 
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T a 6 .1  IL t a G. 3i-tatter-we Open;iu3.110e? 	% no nec)')  n  llaTt71:11u fitipa a 00a0C.SICIX 11,111p- 
twitch:0(i cticrembt a .1eTne-occuruni nepuna le ni ez. u p. Ma..ucui Aruoii, 1956 c. 

Nunn torla 	 - 	11,45 	- 	- 	- 	- 
Oligochaeta 	. 	 - 	2.12 	- 	• - 	

. 
- - 

1.vocetts brachyurtis 	 - 	6,01 	- 	- 	37,21  

	

1,19 	- 
Claclo:..era 	 5,50 	- 	--- 	--. 	0,45 	-- 
Cianuirtrus lactistris 	• 	- 	6,15 	- 	- 	1,85 	61,00 
Chironornidae. 	 47,37 	30,S0 	12,70 	60,50 	47,94 	2,26 
Tipuliclae 	 -- 	6,95 	--- 	- 	- 	- 
Diptera larvae 	 1,66 	- 	- 	- 	. 0,06 	- 
Tricliopicra, 	larvae 	 1,35 	3,37 	- 	-- 	- 	15,13 
Pleeoptera, larvae 	 - 	- 	0.43 	- 	0,31 	- 
Staphilloidae 	 - 	0,19 	- 	- 	1,74 	- 
Gyrinidae 	 • 	0,23 	0,89 	- 	- 	- 	- 
Mollusca 	 41,13 	31,05 	86,87 	2.30 	39,38 	20,90 
Nostoc 	 - 	- 	- 	- 	0,31 	0,71 2 PacTirreablio-,aerpiirman 	 . 

, 1■iacca 	 9,67 	1,36 	- 	-- 	6,15 	- 
.7 ra.iliKa 	 - 	0,36 	- 	0,49 	0,62 	- 4 .06nu li; epe,liwit mime Ha- 	 « 

110.11101M .-dze.iy.K0n, ok oa  16,9 	35,0 	18,7 	4,05 	10,4 	10,9 

I X 	A 

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==dune; 6==Julÿ; 7==Au4tïst;

8--September; 9--Yâ^âl^vââm 'river; 16==M: Anÿüs

river; 11--Yarakvaâm river; 12==Ydrâkvââm river;

13--N. Ilirnei lake; 14==N: ili'rneii lskë:

The lowest intensitÿ of fêëding of brôâd whitëfish

was recorded in August i3i Ÿârs.kvââm rive-r; a rêlâtsvél.ÿ Yiigli

rate of feeding was observbd in M. Anÿtti rivër (Tâblë 6):

Feeding patterns of brôâd whztêfi.sh frôm the- bôdiés

of water mentioned above thùs rëvëâl iiêithér lâcâl pëcüliâf=

ities, nor differences relâtéd tô âgê or §-d-x. Thê rélâtivély

high rate of increase in 1ên4th ând zn wêsght of this fish

(Table 4) results in an éxtëiis_i_v-e dispêrssôn âf the spêëié"s,

as a result of which broâd ^iztéfish fôrms nô ôôncëntrâtiôns

during the foraging and feëdiiigg sdâsôn:

"Pidschian" (Coreqônus-lâvsrstüs-pidschiâ.n FmPI;

Similarly to broad whitefish, C: .1-â-vârë-tus prdschi^n is â

benthophage, i.e. a Chironôinid^é^ and mô3.^.üsds=ëâté'r in thé

lakes and rivers of the Ilirnëi=Anÿùi sÿstém: Thë lârvâé ôf

Chironomidae found in the stômâchs êxâminôd; wëré rêprê§éhtbd

by the following species: Chi.rô.n.âmüs .pâlidùs; 2,igô^ic^31_â

arenicola, Criptochironomus de.£e..c.-tü.s Kiëff.; ^rg^tià 1on^i-

yentris, Orthocladius olivacèùs, .811ctâchi-i6ùomus histrio,

Trichocladius inagualis. the mô33nscs wè'ré rëpzès^:ntéd by

Valvata sibirica, Sphaerium soiid.ùm (Table 7)'. -In Aü4USt

_ the weight of the food bolus ëônsisting ôf môi-lüscs
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exclusively, fluctuated in different individuals of thi s

whitefish from Nizhnii

whereas the food bolus

consisted for the mos t

3 . 7-5 . 5 g .

to molluscs .

Ilirnei lake between 1 .5 and 1 .7 g,

of "pidschian" from B . Anyui river

part of Valvata sibirica and weighe d

"Pidschian" appears to be selective with regard

Feeding patterns

17,10

3,48

lakes and rivers of the Ilirnei-Anyui

tain seasonal variations (Table 7) ,

related to age (Table 8 )

.913

T a 6 ~;i ii u a 7. 3Ha,iomtie ope(~fii3,izuC (Il % 110 ]ICCY) 6 IIIITatimi tlbl«yCbRtia eOMMI06

eleÜCKOÙ CIICTt' .Iibl 0 ileTP£'-OCVII .iiii(i nepuoi) 1964--1965 ze . ic pe.~, B . u AL îliimù t; 1966-
1967 ea .

1 COMB MIMI [

Lynceus brachytirus
Bosinina obtusirostris
Eurycer-cus laniellatLIS
Neinated a
Oligochaeta
Gammarus larustris
Chironomida e

larvae
Pupae

Diptera, larvae
Tipulid-ae
Friopterinae
Plecoptera, larvae
Hel'tageniidae
AR,itarda sp .
Trichoptera, larvae
Sialidae
ChrisonvAidae
Formicidne
Aratichin
I lyd ra I h i i Qi la e
Valvata sibirica
SphaerIL1111 soliduin
Lynmaea sp .
Pisces

2 PaCT111 0 ;1M!0- ;tC-CPIIT-

,,3,, macca
3 l'O ."MMI

4 06,w,ft pe-alm~ 1

HIM %00

I I lon b

10

ci r;

0,14

0,79
0,09

4,20
1,23

67,37 19,70
6,90 0,15
0,57 -

67,0
0,2 0

1,57
0,20

0,25

0,1 9

Y'09 0,8 1

6,30 1,4 8
1,4 4

1,5 .0-1 4,84

17,40 18,71
8,55 0,6 9

4,38
2,10
1,42
0,2 1

0,59
0,13

of this whitefish in th e

0,70
'12,81 2,~~,25
11,15 12, 9

13,60 12,35

27 0

system revealed cer-

as well as peculiarities

63,15

-Cel'

X

C-'

3,72
0,89

17,91) 6,87 20,40 4!,80

51,10 13,25 3,86
10,6 3,74 1,03

1,69

31,40

3,48 . --- 5 .45

9,70

5,59 12, 0

19,6 50,35 23,19 11,5 10,2 8,45 9,20 16,50 12 . 6

7,5 5

3,0 19,71 74,35 3,",,6 5
11,10 37,40
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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. 

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

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

ness, o/o oo; 5--June; 6--July; 7--August; 

8--September; ,9--Yarakvaam river; 10--M. Anyui 

river; 11--B. Anyui river; 12-Yarakvaam river; 

13--Prav. Ilirnei river; 14--Yarakvaam river; 

15--Prav. Ilirnei river; 16--N. Ilirnei lake; 

17--Yarakvaam river. 

T a 6 .11 u u a 8. 31-Ingenue opeaint.I.Boe (B %  no secy) o ;lumina p03n0eo3pacrttoao nbcc.b.q-

na a utonc 1965 a. p. fIpaKaaa., 1 

3 	
Bona cr 

1 	Cuerau nuunt 
7+ I 8+ I 9+ I 10+ I 	11+ I 12  + 

Eurycercus lamellatus 	- 	-- 	0,39 	- 	-- 	- 
Lynccus bracliyurus 	 9,5 	0,21 	- 	- 	- 	- 
Nematocla 	 - 	- 	- 	0,61 	- 	- 
Chironoinidae 	 ,.... 

larvae 	 90,5 	55,92 	53,2 	60,20 	40,5 	49,0 
pupae 	 - 	6,11 	0,24 	6,15 	13,5 	-- 

Plecoptera, la Tyne 	 - 	0,13 	0,24 	- 	- 	-- 
Triehop ten, la rvae 	 - 	0,6d 	- 	- 	- 	- 
Apa tan ia sp. . 	- 	-- 	- 	- 	7,60 	. --- 
Diptera, larvae 	 - 	0,19 	0,72 	1,32 	0,30 	-- 
Araneina 	 - 	0,29 	- 	- 	- 	- 
Va Iva ta sibirica 	 - . 	11,10 	-1,90 	0,37 	1,50 	4,0 
Sphaeritun sol id um 	 - 	15,90 	20,8 	4,35 	16,80 	8,00 
Paci wrembno-as-rpuT- 
2 uan macca 	 - 	5,79 	19,6 	27,0 	10,80 	39,0 

Table 8 

Content of various organisms (in % of weight) in 

the diet of C. lavaretus pidschian  specimens of 

different age in June 1965, in Yarakvaam river. 



1--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 contents (food bolus) of older specimens

(of age 10+, ll+, 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 

(June, 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 (Jârvi, 

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% 

frequency 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 



26 

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 summer months between 8.5 and 

19.5 o/o oo. Its feeding intensity is higher in M. and B. 

Anyui rivers. 

The rate of growth in length and in weight recorded 

in "pidschian" (Table 4) gives 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. Anyui 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 cvlindraceus / 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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p. 272

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 (13.85%), Apatania (1.81%) and of mayfly

(16.9%).

The satiation factor was 109.0 o/o 0o in June, 20.6

o/o 0o in July, 14.3 o/o 0o in August.

In Yarakvaam river, in June, round whitefish 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 (13.45ô)

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 

summer is a feature characteristic of round whitefish from 

the Ilirnei system, Nizhnii Ilirnei lake in particular. 

_ 
T a 6 ,i n n a 9. 3aaitcrute opealtio.voa (a % no neey) e iturainue ermbsa 00000.1106 Phap. 

xericKoli citcreilm a Aeratiii nepacia 1.964 z. 

1:5771n111, 	_ 	 ..a, 1-7.. Ani. ye. -.. 	I 0. CC111116ph 
" 

Fr 	COCTal3 IllItgli 	 ' ix.  H. I 	, 	. 	(13.11. . 	 ! 	11J 1 P. 
1. 11.app- ■ 	.4 1 ),11,- 	 P. 1 laa,-). 	; i  „ lit... 	Fql ,r■ -  1 i. 5.1 a - 1., K P. 	 1 	11:utp- 
I ,,, f,e,) I 	t,:ulm 
1 	7'  70. 	

izedel, I ii i,'.i y„,«24- 	ye,  1 )7441  i 	iten,-- 
/  t 	- 

Nernatornorplta 	 - 	4,26 	- 	- 	- 	-- • 	- 
Eurycercus lamella tus 	- 	-- 	38,20 	50,19 	26,80 	10,30 	24,49 

• Chironomidae, 	 - 
larvae 	 13.70 	30,40 	- 	- 	- 	13,45 	- 
pupae 	 10,90 	- 	42,00 	- 	- 	- 	- 

Tricimpiera larvae 	- 	- 	19,80 	-. 	- 	- 	- 
Molanua palpata 	 - 	- 	- 	14,72 	•- 	1,17 	- 
Myetacides sp. 	 - . - 	- 	2,72 	- 	2,34 	- 
Apatania sp. 	 54,51 	26,45 	- 	1,81 	- 	- 	- 
1-1ydathophylax sp. 	- 	23,40 	- • 	13,85 	73,20 	45,25 	4,92 
Plecop tore, larvae 	 - 	6,85 	- 	- 	- 	- 	- • 
Ileptagentidae 	 - 	-- 	- 	15,90 	- 	13,00 , . 	- 
Diplera, larvae 	 7,35 	1,38 	- 	-- 	- 	2,34 	-- 
Dytiseidae, larvae 	 - 	7,45 	- 	- 	- 	0,58 	- 
Valvata sibiriea 	 - 	-- 	- 	- 	-- 	5,82 	70,59 
1•11pa ro,11,tme 	 - 	- 	

_ . 	- 	- 	5,75 	- 
• Pacrui emAto-;terptt -r- 

nag macca .3. 	 13,54 	- 	- 	-- 	- 	- 	. - 
06unii cpc.initil 	 • . 	 . 	. 

smaeulmno.me- 
i 1 1 t st ,Ke.ly.att.ou LA 	109,0 	25,10 	20,6 	14,3 	9,20 	19,0 	27,0 

Table 9 

Contents of various organisms (in % by weight) in 

the diet of round whitefish from the rivers and 

lakes of the Ilirnei system during the summer of 

1964. 

1--Composition of food; 2--Roe of char; 

3--Vegetable-detrital mass; 4--General mean index 
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of fullness; ^5-_June; 6--July; 7--August;

8--E,ept.ember; 9-N.. Ilirnei lake; 10--Yarakvaam

ri.ver,; 11--N.. Zli.rnei lake; 12--N. Ilirnei lake;

13--Y:arakvaam.rsver; .14--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. 273

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 spwAnmm 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 items  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 Apatania. 

Food bolus of females of age 7+ and 8+ contained water shrew 
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(Soricidae), remains of which were also found 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 ag5a 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 the 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 gray-

j''
ling from the rivers broadens, particularly in the fishv

.
age

7+ and 8+ (Table 11) . Grayling 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 

between 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 of 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 caddis fly. 

They also consumed considerable quantities of Hymenoptera. 

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. 

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

mass; 3--Feathers of birds; 4--Pebble; 5 --June; 

6--July; 7--August; 8--September; 9--Yarakvaam 

river; 10--Malyi Anyui river; 11--Kameshkovaya 

river; 12--Yarakvaam river; 13--Pravyi Ilirnei 

river; 14--Kameshkovaya river; 15--Yarakvaam 

river; 16--N. Ilirnei lake; 17--Kameshkovaya 

river; 18--N. Ilirnei lake. 
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0,27

1,24

.3. C-0 2,08 12,40
46,50 - -
- 11,40 2.20
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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 Ilirnei system during the summer 

of 1964-1965, and in Kameshkovaya river in 1966- 

1967. 

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

mass; 3--Pebble; 4--Feathers of birds; 

5--Yarakvaam; 6--Pravyi Ilirnei; 7--Kameshkovaya; 

8--June; 9--July; 10--August; 11--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 airtgathering from the surface 

the insects dropping intothewater or flyingover 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 autlimn in the rivers and lakes of the 

Ilirnei system, as wéll as in M. Anyui and Kameshkovaya 

rivers (Table 12). 
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Table 12

61,0 --

4B,7
NO

58,6
39,4 78,5 127,6
20,G -- 2-l.2
31,2

General "me'an 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.

1--Age; 2--June; 3--July; 4--August;

5--September; 6--Yarakvaam river; 7--M•. Anyui

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

river; 10--Pr. Ilirnei river; 11--Yarakvaam

river; 12--Kameshkovaya river; 13--Kameshkovaya

river; 14--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

same 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 Chistoe lake (Degteva, 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. In July the food 

spectrum of pike is larger and salinonoids are the principal 

food items in its diet (47.4% of weight) alongside perch, 

voles and young birds (Table 13). In 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 

family 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 shrew 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. 

p. 278 

T a 63l  n na 13. 3flufic:wc opeanu3.ttoa (DI %  ria  uecy) o nurentuu UJiu  u cneyuft o  IlL'Ttit4a 
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11.210u. 	11310:11. 	 119BrycT 

COC.T3B T1/1111,1{ 

1iOtib lon:Kmb unrycr 

Lynct.sus brachyurus 	- 
Tricliopter2, larvae 	- 

.Ganitnarus iacustris 	- 
Coleoptora, larvae 	. 	- 
Cypriniciae 	 - 
Phoxinus sp. 	 42,30 
Perca fluviatilis L. 	-- 
Acerina cernua 	 - 
Cottas puecilopus 	 8,35 
Esox Indus L. 	 - 
Lola Iota L. 	 - 
Corev. onts pe!ed Gruel. 	- 
Thyriiallus arcticus 

padasi Val. 	 49,35 	8,20 	18,50 	22,20 
Cottus hyperboreus Vin. 	- 	. -- 	- 	6,95 
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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; 12--June; 13--June; 14--July;

15--August.

t(nttxa. st.n Bec. z
_.5^-

1 Dlecaq 7 p. Kauewr:ouast 8 P. M. r1r.EOt't I9 P. Kante.usonatt 10 p. M. AEUOEi

- 2fiG.ïe'.5. ' ^ tf. •^ C.lt:l.'^• )CË,E[^^ honeG` -kU^iltt. E

2 litoxb 425 325--163 479 420-514 840 613-1031 1107 695-•-1159

^plronli 620 470-6ç0 - 2 480 825-3030 -- --

1+ABrYcr 500 463,-6•10 •-• - 2 350 695-2 832 -- --

Table 14

Mean length and weight of pike during the summer

of 1966.

1--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; 11--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  L.) from Bol'shoi Anyui 

river feed on goby, Cyprinidae and other perch (Table 13). 

In-June and August perch consumed equal quantities 

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. Anyui river (Table 4) are somewhat smaller 

than those recorded for Kolyma perch of the same age. 

Burbot (Lota iota 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 

CONCLUS ION. 

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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0,37 
1,30 

4,46 
2,84 

whitefish feed and forage in this lake and competelbr 

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). 
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Table 15 

1--Months; 2--June; 3--July; 4--August; 

5--September; 6--Fish species; 7--"Peled"; 

8--Broad whitefish; 9--"Pidschian"; 10--Round 

whiefish; 11—Char; 12--Grayling; 13--"Peled"; 

14--Round whitefish; 15--Char; 16--"Peled"; 

17--Round whitefish; 18--Char; 19--"Peled"; 

20--Round whitefish; 21--Broad whitefish; 

22--"Pidschian"; 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

grayling 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 salmnoids (Table

16) .

T a 6 .,,111 11 a 16. CTen'-'Hb exoD'cTea cccraca nuwyi (L, % 110 Decy) Pbi6 8 p-

a Aerfatil itz-,Pz.,c.i9 1964-1965 22 .

ilec'm 5 """' P"" 7"

2 111011 b

31,110-14

16

8 rIbI .M .Hil 9 Baaer loxapave

HC.TmAb 18,08 29,73 24,92
1111P 58,5 33,13 17,072 21,35) 5

13 18,08 58,55 - 31,37 25,23
Ba .-ICK 29,73 33,13 31,37 - 28,35
xaplive 2 .1,92 17,07 25,23 205 -

17

19

L111P - 63,&5 0
rhoi~wlll - 63,85 13,04

Xnpliye 0 13,04 -

P, C' :' ~1:1 1, 5,80 12,49 5,80 7,71

INP 5,80 54,82" 0 43,30
12,49 - 19,59 42 .93
5,80 0 I;-),Sg - 18,40

xapllyc 7,71 43,30 42,93 18.40

Table 1 6

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"; 

14--Round whitefish; 15--Grayling; 16--Broad 

whitefish; 17--"Pidschian"; 18--Grayling; 

19--"Peled"; 20--Broad whitefish; 21--"Pidschian"; 

22--Round whitefish; 23--Grayling. 

p. 280 

' During the first ten days of June grayling enters 

the rivers of the Ilirnei system for spawning. This migra- 

tion may be regarded as a spawning 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. •Setween June and August 

grayling competes therefore for Chironomidae, dipterous 

insects, and caddis fly with "pidschian," "peled" and broad 

whitefish, which feed in the same tributaries, as well as 

with broad whitefish at the time of its migration to Verkhnii 

Ilirnei lake. 

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 Kameshkovaya rivers reduces the

abundance of Cyprinidae, Percidae and sa7monoids 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

"peled" has three levels: phytoplankton < zooplankton>zoobenthos

"peled." "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

sa]monoids 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 sallronoids 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 instanceSindividual species or groups of fish may be 

monophagous. 

No conspicuous variations determined by age or sex 

have been observed in the feeding patterns of salrionoM3 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 low 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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