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Kolichestvennaya kharakteristika bentosa tekuchikh vodoemov

Kamchatki -/ ~ Quantitative characterization of benthos

" from lotic bodies of water in Kamchatka.

By: I.M. Levanidova and -
L.V. Kokhmenko -

Quantitative analysis of benthos is the most labour-
consuming and technically intricate stage of hydrological

invéstigations ; particularly when dealing with rocky bottom

- types and swiftly flowing streams. Until recently (XKurenkav,

S0S—200-~10-31

7%30.21-020-5332

*
Figures in the right-hand margins indicate the

corresponding pages in the original. (Translator)
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1964) we had very little information on the biomass of

benthos in the streams of Kamchatka. ZXurenkov's work

includes a brief -qualitative . description of benthos from

lotic bodies of water in Kamchatka. The author mentions
among other things that "the biomass of benthos in the upper

reaches of the rivers amounts on an average to about 50

g./mZ' n

and presents results of three gquantitative collec~
tions from the rivers Kamchatka and Avacha.*

In this paper we examine the data from quantitativé .

-analyses of benthos from various lotic bodies of water in

Kamchatka, which were collected after the work mentioned
above appeared in print. |

| Moét of the quantitative collections were.carried_
out by V.A. Levanidov, L.V. Kokhmenko and E.T. Nikoiaeva. A
few collections (in the river Dal'ﬁyaya and.in the_tribu—' |
taries of Kuril'skoéfﬁgie gathered by N.A. Simonova and B.B. .
Vronskii. |

The authors continuouslyAconsulted_A.G. Qstrouﬁov.

and I.I. Rurenkov in the mattérs related tq toponymy and
typology of :ivers. V. Gabdraupova, a sénior laboratory
technician, assisted in the laboratory proceséing of the
material collected.

.The authors wish to thank these'cqlleagues for their

help and assistance.

*These data are presented in Table 1.
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The methods used in colleéting quantitative samples
were as fdllows; Individual rocks and pebbleé,‘gathered
from the bottom, were inmediately placed in a washer made df
a silk sieve No. 24. Inﬁertebrates were collected, where-
upon:the projection of each rock at the bottom was plotted
on paper by tracing its outlines in pencil. The area of.

projection was determined according to the gravitational

- method (Zhadin; 1956$ 289). The number of pebbles br.rocks -

varied in different samples and depended on their size and
on the populatidn ﬂensity of the various organismé found on
the rocks. | |

on fine sediments (i.e. on pebbly~sahdy, fine—pebhled_
sedlments, on 51lty sands or mud) samples were collected
with the help of a ‘tube resembling a stratlmetrlc tube and
measuring 36 mm in diameter, 150 cm in 1ength.

‘The upper opening of the tube was closed w1th a

stopper and the tube was drlven with force into the bottom

-sediment. Thereupon it was lifted above the soil surface

and a washer was placed under its lower end (as a rule; the
sediment falls out of the tube only when the stoéper'is
removed) . A sampie commonly consisted of four'éuch SCoops’
and the area sampled measured 1/260 m?.
| p. 89
When invertebrétes wére collected from éunken stumps'
oi from hard, finely rocky bottom.types; substrate trays

were used.
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Benthos was eluted through £he>sieve No 24, and was
fixed with a 4% formaidehyde solution.

Seﬁeral qualitaﬁive sémples wére taken alongside thé
quantitative ones. Furthermore, entomological sampies were
collected with the view of capturing adult amphibiotic
insects.

In order to identify indeterﬁinate larvae to the '

species, they were placed inside live boxes (retainé: cagesf

~and submerged in the stream. until they developed into imagos.

The data shown in Table 1 reflect the volume 6f bio-

mass and the abundance of bottmﬁ :in{;er};ebrates Ain stxeams_ bf. ayz’.aéﬁ:__j

typological range, from different geographic zones of the

peninsula. These data are, however, - far from sufficient for

a meanihgful analysis or reliable evaluatidn of the food
supply available to freshwater fishes in the bddies of water
examined. The principal defeéts of these aata ére as. :-'.~
follows: collectiqns'from individual<bodies of Watei fail
to reflect the pattern:of seasonal vafiations; collections
of benthos from different streams are not'synchroniied; the
investigations carried oui do not cover the entire‘diversity
of stations in the streams (especially in profundal zones)
and the samples collected at each particular point are‘too
few.

‘Despite these shortcomings, the data obtained from
oﬁr investigations can be used to characterize -tentatively

streams of different categories with regard to the



quantitative development of their benthofauna.

Rivers and brooks are divided into crenon streams,

rhithron streams and potamon streams, on the basis of thed‘

AL At
altitude of-their-oceurrenee and e;—thea&egree~e£~the&§~faii.
CQ '.N{...‘ \ _C - (.:'::rv . QL{‘-_\'G’;

. can also be applled to different parts of a

stream, since few qf them can be classified entirely within
one single category. |

The'streamé shown in Table 1 aﬁe divided into
different groups accordlng to this system of classification.

Lazsifie b

However, it must be kept in mind that the, subd;v&s&an is

. rather tentative, since it is impossible to draw a dlstlnct _A

~dividing line between different categorles (foxr- example,-

between a brook and a river with a small water diséharge),"
The transition of different parts of a stream from one alti-

tude to another is as gradual as the transition between

different categories of streams. This is particularly_;rue e

of the streams with copious lower reaches.

Many streams are so specific fhat it is difficult to

'assign them to any particular category. There appears to be

a definite need for a detailed classification of the streams

of Kamchatka.

Hypocrenon brooks

Tributaries of Azabach'evo lake, i.e. the so-called



- Pexvyi* and Vtoroi** fish "springs," belohg to this categorxy

of streams. The brooks discharge into the southern part of

the lake. Théy measure 3.5-4 km in length, have a swift

flow and form waterfalls here and there. In the upper

reaches the rocks are overgrown with moss, at the lower

course sand accumulates between them. Water temperature in

- August is 2.9-4.4°, CQnsideréble numbers of soékeye,salmon

spawn in these brooks.

At the upper course, in the pait of the brooks

-marked by waterfalls and rapids, the biomass of benthos on .

the rocks amounted to 13.9 g/m?. Furthermore, 66% of the

biomass was represented by large larvae of_stonefly

Arcynopteryx altaica, about 16% by larvae of Simuliidae, the
rest by mayflies Baetis sp. No 5 and caddis fliesAApatania

zonella. On the rocks overgrown with moss the biomass of

- benthos was 37.1_g/m2. Between the rocks,. in agglomerations . -

of coarse detritus, it was 76.2 g/m”®. Eighty-eight percent
of the biomass was represented by very large larvae of o

Arctotipula.

In the middle part of the brooks, on the rocks
measuring 9-11 cm in diameter, the biomass of benthos was
19.3 g/m®, 80% of which consisted of Orthocladiinae larvae

p. 90

*The First. {(Translator)

**The Second. (Translator)



and other Chironomidae, while larvae of the mayfly Baetis
sp. No 5 amounted to about 20%. The rocks’overgrown with -
moss @nd measuring 10-15 cm in diameter) were populated much .
more abundantly w1th regard to both the species compos1t10n
and the number of organisms: the biomass of benthos on ona

such rock was 210 g/mZ; In the Vtoroi fish "sprlng," benthos

from the rocks covered w1th MOSS con51sted T 83%'(by weight)

of Chlronomldae larvae and pupae;-Planarla amounted here_to'
79"stoneflies to 4%. Ollgochaetes, Acarina, Cumacea, larvae

of caddls flies Apatanla zonella and of mayflles Baetls sp.

No 5, Cinygmula cavum, larvae of dipterous insects were also'

Afound here. ' In the lower reaches (60 km from the mouth), on

the rocky-pebbly bottom, the biomass of benthos varied

between 5.5 and 16,4_g/m2n(amoﬁnting on an averege.to 9.9

'g/m?) and Chironomidae constituted 63% of this biomass. The

" species structure of the remaining’population was the same-

as in the sections fartherﬁupstream.

Ip.a small depression in the bed‘(a “bowl" 7cm in
depth) with a fine pebbly bottom ahd.a sluggish, scarcely
perceptible flow, ‘the biomass of benthos was greater (19.4
g/mZ),'but consisted exclusively of Chironomidae (70.5%) and.

Oligochaetaeu'

Small eucrenon rivers

The river Lotnaya, a southeastern tributary of

Azabach'e lake, is a typical eucrenon stream nearly’
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river flow ’ appxeacheé elogely the lake, as a result of

‘~Whlch,the Lotnaya river traverses -a level ground only in the

last few hundred meters. Its flow is very swiff, ih‘the
area of rapids the flow is torrential. The bottom is pre-

dominantly rocky; pebbly sections are relatively small;

. sandy bottom occurs rarely; drift-wood is carried away by

the current. Water temperature on.August 5, 1965, wés 9.8°.

‘”Fairly large schools.of SOCkeye"salmdn migfate into
the Lotnaya river for spawning.

" Fauna from the bottom type prevalent at the upper
coursel(large rocks 19-21 cm in diameter) was examlned‘4 km
above the mouth. The mean biomass of benthos on the rocks
was 23.0 g/m?. The composition of the benthos collected from
the rocks, is shown in Fig. ia. " . | A

In the zone of rapids 70% of the rocks Wés_inhabited
by large colonies of Siniuliiaaé, ‘the biomass of'whiéh was 26
g/m?, i.e. 70% Qf the total volume of benthos. Chironomidae
amounted to over 5 g/m? (Orﬁhocladiinae predominated);

larvae of mayflies (Cinygmula malaisei and Baetis sp; No 5)

ranged third with regard to their biomass and ‘population

density. The overall populatlon den31ty of 1nvertebrates

- was 16 thousand-spec1mens per square nmeter. Blepharocerldae,

typical rheobionts, may be regarded as index forms of this
biotope.

In the same section of the river, though outside the



biomass of benthos was 21.2 g/m?2 (Fig. 1b). ;‘

9

rapids, the biomass of benthos on the rocks overgrown with
green algae amounted to 8.6 g/m%, of which 92% was repre-
sented by larvae of Chironomidae (essentially Orthocladiinae)

and about 2% by Hydracarina.

Malaya Nikolka_(a secondéry tributary of the rivex
Kamchétka at its middle course) is another small eucrénon
river. It originates in a spring and has é'less torrential
flow than the river Létnaya, as a reéult of which.sénd accu=-
mulates in this river between and undéf thelrocké. The -

biomass of benthos on one of the rocks of the bar was 91.8

g/m?; half.of this biomass was represented by larvae of

Simuliidae, about 40%--by mayflies Cinygmula malaisei. On

the finely textured silty bottom near the spring opening the-

'p; 91
In thé lower %qu?eSﬁpg{the\eucrenon rivers, which.
traverse a pl%ﬁ'priéxyté:g};g%éigipg, the biomaés of benthos
is fairly small. For'examplé, in the mouth of the river
Khakytsin.(a tributary of Kuril'skoe lake), in April, smail
Chironomidqe predéminated numerically ambné the inverte-
brates (which inhabif the pebbles lying on the sand andion>
the fine sediment at the bottom), while mayfly, stonefly and

caddis fly laxrvae predominated by weight. The total biomass

of benthos amounted here to 9 g/m? (Fig. lc), its population

density was. 20 specimens/m?2.
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Table 1

Biomass and population density of benthic
invertebrates in the streams of Kamchatka
(mean data from the samples)

- 1--Indices; 2--Khairyuzovaya river (secohdary
tributaries); 3--Avacha river (lower reaches);
4--Plotnikova river; 5--Sokoch river (a tributary
of the river Plotnikova); 6--Zhupanka river (a
tributary at the upper course of the river Kam-
chatka) ; 7-—Ozefnaya river (Kuril'skaya); upéer
reaches; 8--Ushkovskaya river (upper reaéhés);
9--Dal'nyaya river (source); lO—-TributariesAof
Kuril'skoe lake and of the river Ozernaya; _
ll--Tributaries of Azabach'e lake; 12--Malaya
Nikolka river, a secondary tributary of the rivexr
- Kamchatka (middle course); 13--Kamchatka river;
14--Cohoe "spring" (rheokrene); 15--Khakytsin
river (mouth); 16-~Ponomarskaya river;
17--Snovidovka river; 18--Lamutka river; -
19--Lotnaya river (upper reaches); 20-~Pervyi .
fish "spring"; 21--Vtoroi fish "spring";i

- 22--Lower reaches; 23--Upper reaches; 24—?Date;
.25~~July, August®*; 26--Early September¥; 27--End
of April—early May**; - 28--End of April-first half
of May; 29--End of April-early May**; = 30--April
14; 31--August 21-22; 32--January 9; 33--April
14; 34--April 18; 35——Eariy August; 36—~August.
8; 37--August 5; 38--August 10; 39--August 11;
40--July 15; 41--May 6%; 42-~End of April-May;
43--Bottom type; 44--Silted up, fine pebble, sand;
45--Muddy sand near the banks; 46--Sand in the
middle of the river-bed; 47--Silted up sand;
48—-Cobble; 49--Pebble and sand; 50--Cobble;
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51-—-Cobble; b52--Rocks and pebble; 53--Pebble;

.54—-Pebble overgrown with algae; 55~-Pebble and

sand; 56--Pebble with fine pumice; 57--Pebble,

sand, detritus, stumps w1th roots; 58——Rocksv

overgrown with algae; pebbles P sanc'l and detrltus 59—— Large x\'ocks,
60—€Larqe rocks 61— Rodks and pebble 62~~ Rocks overg;gwg_ ]

with moss; 63--Pebble and gravel in the lower

reaches; 64--Rocks, pebble; 65--Muddy sand near

‘the banks; 66--Pebble; 67-—Number of samples;
68--Biomass, g/m?; 69--Abundance, number of . - _ ‘ ' .
. specimens/m?. ' ‘ o

Rhithron brooks

The river Snovidovka (a northwestern tributary of

Azabach'e lake) may serve as an'example of such a brook.

- With regard to the degree of erosion.of its bed, this stream -

can be classified as a river, but with respect to its yvield
in August it is rather a brook. Its relatively small degree
of fall, moderate volume of flow and small water discharge

determine the type of its bottom and the composition of its

——

and;mkblykxﬁﬁrmswmu31occaﬂxmalsﬁmqyzneasemmtnamnnbcn:wax1pnmEaL:u11tS

. "\
benthofauna. Rocky bottom .types pﬁamdlfﬁfthe1£$Ei?amiﬂﬁdﬁﬁiXE&EES:_ i

‘lower reaches. On August 8, 1965, water temperatqre was lOf;Q.Q__l Quantitative

collections of benthos were gathered at the middle course of
the brook.
The biomass of benthos varied in different stations

of the brook between 7.8 and 31.7 g/m?: it amounted on an
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average to 10.7 g/m® on rocky and pebbly bottom types,-to
19.6 g/m? on finely textured sediments (Fig. le).

A characteristic feature of benthos in the brooks of
this type is that it contains.a conside:able»percentage.df
Chironomidae (on an average about_SO%, on the rocks over-—
gfown withAmoss about_65%). Therefore, benfhos ié here an
excellent food base for the sélmon spawning in this stream.
Benthos collecﬁed from rocks and pébbles in the areas marked

by a slugglsh flow, abounds in larvae of various 1nsects-

'Capnla, Nemoura arctlca, Suwallia teleckogen51s, Arctotlpula,

Ephemerella triacantha, Chitonophora aurivilii, Clnygmula

cavum, Baetis tenax predominate in the benthos from the areas .

marked by a moderate flow, while larvae of Baetis sp. No 5
are the_dominant'o;ganisms*in the benthos from swiftly

flowing parts of the stream.

Small rhithron rivers

Mogt rive:s of Kamchatké fibw in ﬁért through foot-
~hills and traverse stretches of.piedmont varyiﬁg in length.
- Some 6f the rivers are, however, of‘the rhithron-typé along
their ehtire watercourse. Such fivers_ére usually found in
narro& valleys. | |

The.PonOmArskaya river (a tributary.of Azabach'e
. lake) is a characteristic representative of this category.

It arises from the confluence of two mountain brooks and has
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" a moderate flow, a small (less than 1 m) depth-énd a rbckyw :
_ pebbly bottom throughout its length, except for a small area
near the mouth. 1In the middle and lower reaches of fhe '
river there are, hoﬁever, numerous "traps" (deep'spots with

a very sluggish current). Sand, mud and tree leaves-accumu~
late.at the bottom of such "traps." Fairly la;ge»baﬁds of
silty_sand'and pebble also extend along the banks. A ﬁultir |
tude of stumps and accumulations of vegetable remains are |
found in thglplaces marked by a sluggish flow. Water . -
temperature in August is 7.2-8°.

© The samples of benthos collected in the lower reaches

of the river in August shbw that the benthos varies with -
regard éo both the volume and the species structure, a -
circumstance due to the diversity of stations in different
parts'of the watercourse. The density of its invértebrate‘
population varied between 400 and 44,000'specimens/mz;'their
- biomass fluctuated betweeﬁ 0.1 and .202 g/m?>. ~ - ‘ .
The benthic fauna collected in the river Ponomar- |

skaya from fineAbottém sediments was richgf'than that found
on rocky-pebbly grounds on account of large larvae of o
Tipuliidae (Fig. 1f). Howevef, these larvae amounted fo
nearly 50% of the biomass even~in theAbehthos gathered f£rom

pebbles (Fig. 1qg). '
p. 92
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3--Stonefly; 4--Mayfly; 5--Caddis fly;
6—--Planaria; 7--Oligochaetes; 8~--Molluscs;
9--~-0Others. a-—Upper course of the river Lotnaya,
large rocks; b--Malaya Nikolka river, fine silty"
bottom sediment near the spring opening; c¢—-Mouth
of the river Khakytsin, pebbly bottom; dJd--Snovi- .
dovka river, rocky-pebbly bottom; e--Snovidovka

river, fine silty bottom sediment; f—Ponamarskaya River, fine silty |

- — P

bottom; g-—Poncmarskaya river, pebble; h--Ponomarskava river],
stumpsion a pebbly bottom; - i--Sokoch river, rocky—
pebbly bottbm; 1--Sokoch river, fine pebbly-sandy
sediment between the rocks; -k~—Upper reaches of
the river Dal'nyaya, pebbly bottom; i~-Upper

..éourse of the river Kamchétka, silted up pebbly:
bottom; nﬁ*ﬂUpper‘course of the river Ozernaya
(Kuril'skaya), silted up pebbly bottom;  n-Upper

- reaches of the rivei Ushkovskaya, pebbly.botpom;
o~-Middle course of the river Lamutka, rocky '
bottom (littoral zone). ‘ ‘

p. 93
The poorest benthic fauna was collected from bare
pebbles of the medial (limnetic) zone (O.l'g/mz).. It con-

sisted of Chironomidae- larvae, Acarina, Planaria. Larvae of

mayflies (Cinygmula cavum, Ephemerella triééantha, Ameletus

Camtschaticus) were found occasionally on the reverse sur-

face of pebbles.

The paucity of the pebbly bottom in the limnetic
’ ToSgas :
zone is probably. due to the fact that thexbottom horizons

freezeSup in the winter, as well as to the displacement of

pebbles during the flood.

Pebbly bottom types are less mobile in the rivers
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of. » the Amur basin. This is attributed to the activities

‘'of larvae of the many species of caddis flies belonging to

the families Psychomyidae, Hydropsychidae, Arctopsychidae

and, particularly, Stenopsychidae, which build their trap-

nets and pupal cases betweenvthe pebbles. Silt and sand
aécumulafe between such firmly immobilized pebbles, §ege~
table growths develop on them énd sefve, in their turn}_aS'
a réfugeqfor.minute invertébrates, Such Trichoptéra afe

repreéented in Kamchatka rivers by two species only:

. Hydropsyche nevae and Arctopsyche ladogensis. The latter“

species inhabits relatively large rhithron streams, while

HydiopsYche nevae is also found in small, moderately swift
rivers. No larvae of eitheribf these species have beén"
found in the river Ponomarskaya.»

On 1aigerlrocks of a small rapid the biomass of

benthos exceeded that recorded in the medial (22.8‘§/m2) énd

‘was represented essentially by Simuliidae larvae (81% of the -

total biomass).
| In a quiet stretch at the middle course of the river,
where the bottom is sandy, benthOS'was éodr. It amounted.to |
2.6 g/m% (10,100 speciméns/mz)Aand consisted of Chironomidae.
larﬁae, other Diptera and Oligochaetes. |
Benthos is markedly mdre’abuhdant_oﬁ the sandy
bottom of the.littoral zone, where.there is a considerablé

number of pebbles. The biomass of benthoé in this biotope

is 99.7 g/m?®. The presence of large larvae of dipterous
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insects (Arctotipula, Dicranota and others) amounting to 75%

of the total biomass, is a feature characteristic of this

‘biocoenosis. The population density of such larvae is 1300

specimens/m?. The biomass of benthos (not including égggg—
tipula larvae whieh cannot be used for food byesalﬁOn fry

because of their size) amounted to 24.7 g/mz'and'consieted
essentially of Oligochaetae, larvae of mayflies and stone-

flies. Furthermore, young larvae of Capnia and Nemoura

arctica, as Well as adult 1arvae.of Suwallia teleckojensis
were found in large numbers near the banks. |

The spe01es structure of the fauna found on the
pebbly—sandy bottom was approx1mate1y the same, but its
biomass was con51derab1y smaller (31.6 g/m )

The blomasa of invertebrates on a stump‘lying on the
pebbly bbttom, was 15.5 g/mZ. - Larvae of stoneflles Suwallla

teleckogen51s predomlnated in lt both numerlcally and by

weight (Fig. 1h).

The biomass of benthos on the somewhat 511ted up
‘,« t.v?i N“"«‘w‘-“ f;

sand and fine pebble in- the shallow offshoots. of the river
was 22.8 g/m?; in concentratlons of vegetable remains it was
25.5 g/m?. The composition of benthos was the same in the
two biotopes: it consisted of Chironomidae 1arvae,'1arge

dipterous insects (Arctotipula, - : Dictanota) and

larvae of stoneflies (Capnla, S. teleckOJen51s)

In a miniature "trap" enclosing an agglomeration of

coarse vegetable detritus, large larvae of caddis flies
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Onocosmoecus flavus, Hydracarina and larvae of stoneflies

Nemoura arctica live on the sandy-pebbly bottom alongside

the forms listed above. The biomass of benthos is hete up to

202 g/m? .
A multitude of young larvae of stoneflies Rhabdiop-

terz§>qgédrata and mayflies Chitonophora aurivillii appear.

here in October.

Rhithronirivere are very commen in Kamchatka. Inv
contrast to the river Ponomarskaya, these rivers 1eave foot—
hills in the mlddle of their course and traverse vast |

'~.stretches of wide, alluvial valleys. In this part of their

p. 94

watercourse the rivers meander a great deal, but have never-—

theless a swift flow, low water temperatures in the summet,
and.are characterized for the most part by pebbly bottom
tjpes. - Fine fractions accumulate‘only in the lowermost -
reaches of these rivers, where they slow down aﬁd change to
potamon streams. |
The river Sokoch belongs to fhisAcategdry._AAnoﬁher
~.characterls’clc feature of this river 1% that 1t orlglnates

,y.m i L Shedidhad, T

in a lake, as a result of which 1ts<eource is in reglment)

and it does not flow through the mountains at any point.

The river has a length of 25 km, a water discharge (at the
time of low water) of about 5 m¥/sec.; summer temperatures
of the water do not exceed 12°. In the lower reaches, where

the samples were taken (near the place where this stream .
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'discharges into the river Plotnikova), pebbly-sandy bottom
types predominate; pebbly-rocky stretches of the bottom are
found occasionally..'The'river Sokoch is a typical salﬁon-
spawning ground. _

At the end o Aprii and in éarly.May the biomass of
benthos on ﬁhé fine1§ textured sediment between the rocks
was twice that found on the rocks or on the pebbles.
Furthermore, larvae of large dipteroﬁé inéects préddminatéd
heﬁe, as “they did ‘in the river Pondmafskaya (Fig. ii,j). |

Chironomidae 1a:vaé (Syndiamesa orientalis) and other

Qﬁ%@cbﬁﬁinaé'ptwere abundantly-represented in both sﬁations.
 Larvae of stoneflies and mayflies were found in all

- the samples collected'atvthat time of the yéér, but were at

early stages of development (Cinygmula cavum, Baetis tenax,

Ephemerella triacantha, Suwallia teleckojensis) and measured

mere 1-4 mm in length. Larvae of Diura nanseni, Oligoplec—r

. trodes potanini, Chitonophora aurivillii were represented by

the middle growth stages. The biomass of benthos should‘
therefore increase by the end of May -and in'early June,‘wifh :
the gronhdand,devélopment of the larvae.

The Dal'nyaya river flowing from Dal'nee lake inté
the river Bystraya (a tributary of the river Paratunka), is
another rhifhron river in regiment. It differs, however,

- from the river Sokoch because»of its smalier size, in depth,
water discharge and spéed of its.flow; ‘Coarse gravel is the

predominant type of bottom in this river. It is silted up
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A Lol \‘QJ »
near the banks, is overgrown w1th algae in the medial. . ,P
A

Prevalent depth: about 0.5 m. Sockeye salmon mlgrate.down“""vbﬁD
: : ‘ haded L0

the river Dal'nyaya to their spawning grounds in the lakes.

Sockeye and cohoe salmon spawn in the river itself.

The biomass of beAthos (Fig. 1k) estimated at the
upper coﬁrse of the river in January, may be regarded as
fairly great (28.5 g/m?). It consists essentially of lar&ae"
of amphibiotic insects represented by early and middle.stages
of development. The biomass of benthos should increase

Cm——re e

cons:Lderably tcwards gpr:m_g W:Ltﬁ the growt:h of 1arvae.k L ' __\ '
' Benthos from the headwaters of the river Dal'nyaya .

is ﬁixed from the ecological viewpoint and consists of repre—

sentatives of a»variety of‘assemblages.-'The.sgecies‘adapfed

to ewiftly flowing'waters, are here lacking. For'example,

larvae of Baetis sp. No 5 were found only in:the river

Bystraya.having a greater‘degree of fall. A multitude of

molluscs {(Limnaea auricularia lanuginosa, Pisidium, Planorbis),
bryozeans, hydras, large Planaria, leeches of the genus -

Glossiphonia, Ostracoda, larvae of caddis flies Hydatophzlax

varlabllls, H. nlgrov1ttatus, chironomids Syndiamesa orien-

|
A

talis, Brillia modesta and others, larvae of stoneflies ‘
o

Suwallia teleckojensis and Capnia sp. sp., amphipods Gammarus

lacustris inhabit silted up littoral areas, thickets of

algae and stumps. Larvae of insects of. the tachypotamophiiic.

. assemblage (Arcynopteryx sp., Diura nanseni, Chitonophora

aurivillii, Mystrophora intermedia, Apatania'crymophila,
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Hydropsyche nevae), as well as crenobionts'(Arcynopteryx

altaica and Apatania zonella) predominate on slightly silted
up pebbly types of bottom.

The river Zhupanka, a tributary of the river
Kamchatka at its upper course, has the'characfer'of a
rhithron river only in its 1ower"reaches,'where it.flows'
through a'wide alluvial vailey; In the upper reaches and, .
partly, at the middle course this is a typical crenon stream

" | p. 95
bharacterized by a,swift:flow,.a pebblyvbottgm and clear, |
cold waters eVep after it descends ‘into the valley.and
nearly<as far as the mouth. The great biomass of Eeﬁthos
(56.5 g/m?) collected from the pebble of the bar in the

lower reaches of the river, consisted of two speciés of

caddis fiies: Mystiophora intermedia and Apatania érymo—
Egiig-b At the'time;’when the river was investigatea (end of
April~early May), both species were represenﬁed by adult
larvae and by young pupae varyihg in abundance between 720

and 7400 specimens/m?.

Large rhithron rivers

This category includes the rivers and parts ‘of

rivers that are located in foothills, but are larger and

‘have a greater volume of flow than the streams described in

the preceding chapter. The valleys of such rivers are com-

posed of alluvium and may be either narrow, or wide.

L
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Rivers from the western shore of Kamchatka are also

assigned to this type, even though they traverse a plain

over a distance of several dozen kilometers (in the region

of the Western Kamchatka depression). These rivers were

assigned to this category on the basis of their hydrology,

"~ ichthyofauna and composition of benthic biocoenoses.

The river Plotnikova (basin of the river Bol'shaya
on the western coast of Kamchatka) originatés in Pachikin-.""
skoe lake, but, due to its larée degree.of féll in- the upper .
reaches, it is a torrential crenon s£ream with a rubbly
bottom. The river acquires a prembhfane‘character’oniy aé
its middle course, near the village Pachinki, whefe the
sampling wés»done.‘ At.this point the wéter discharge is 5

to 30 m®/sec in the spring and in the autumn, up to 190

'm3¥/sec during the summer £lood. The depth of the river at

the time of low water is 0.5-1 m;.éummer temperatures of the
water do not exgeed 11°; the mean water;teﬁpérature in |
Auguét is 8.2°.

' The collections gathered from the transverSe séétion
of the river in the zone of-thé bar at the end of April and
in early May show that the biomass of benthos was great both
én the cobble (8l1.4 g/m?) and on the ﬁine'sediment between
tﬁe cobbles (57.6 g/m?), but that the pergentage of different
groups varied in these stations:‘.Chironomidaé amount t6 41%
(by weight) on the sandy-pebbly bottom, to a mere 7% on the

rocky bottom. The population density of caddis flies
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(Mystrophora intermedia, Arctopsyche ladogensis, Oligoplec-

trodes potanini, Apatania stigmatella, A. crymophila and

Hydatophylax nigrovittatus) was up to 7600 specimens/mZIOQ
the cobble.. These species were represented by pupae and

larvae (adult and - . middle developmental stages), as a

.fesult of which the biomass of caddis flies was equal oh an

average to about 72 g/m? and amounted to 896 of the total

biomass of benthos.( The same species were collected on the(

finely textured seéiments, but they amounted in this"instance_

- to a mere 42% of the biomass. . Mayflies were represented at

this time of the year by early growth stages of larvae and

were collected 1a?gely from fine sediments. They amoqnted to

dbout 16% of the total biomass (Chitonophora aurivillii,

Baetis tenax; Cinygmula cavum).

Stoneflies_(Diura nanseni, Rhabdiopteryx quadrata,

Suwallia teleckojensis) were also represented by laivae of

the‘early or middle growth stages; in the.two stations their

biomass did net’exceed 2-3% of the total biomass of benthos..
‘The river Avacha enfluent into the Gulf of Avacha, -

is a considerably larger rhithron stream.. It arises from

the confluence of small mountain rivers and crosses consider-—

able stretches of foothills. Having reached the valley, the
river Avacha retains its rhithron character virtuaily down
to its lowermost reaches: pebbly bottom types predominate,

the water is very transparent (at, the time of the ~ low-
,D flt pr‘"’% M\CL\\\,\L\\

water level 1t contalns 10~ 15(\{m_ of 13wnq§nne (I}xfera??v«qollﬁ qusnenslon

I
A b~ O feaj \g av '3\\ \,.L'L& L2
T (el s
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'dﬁring thevfl -—84~glkk or 1ess), the nznunmm1water tempera—

ture is 7-8°, the discharge of water is 75 m¥/sec in the

spring and 300-570 m3/sec in the sumner, predominant depths

’at the tlme of low water are 1-1.5 m.

p. 96

The quantitative collections gathered from the silted

up littoral sands and from the patch of eluted river sand in

the stream~channel (Table 1), fail to reflect typlcal _
statlons of thls river. The‘great biomass recorded in the
littoral zone (21.4 g/m?), consists almost eﬁti:eiy of
Gammarus (12 1l g) and larvae of Chironomidae (7.5 .g).

‘The qualltatlve collectlons of benthos gathered.from -
the rocky bottom and from the sod in April and November, and_ 
the entbmolpgical colleétions obtained in the same areain|$rﬁ
(region of the settlemen£.Elizovof reveal the following.

Trichoptera were found in considerable numbers on

_the littoral rocks at the end of April..lTheSe were adult

larvae and young pupae of Mystrophora intermedia, young

larvae of Onocosmoecus flavus, as well as adult larvae of

stoneflies ‘Capnia nigra. A mass flight of stoneflies

- Arcynopteryx compacta, Arcynopteryx sp., Diura nanseni and

Rhabdiopteryx quadrata, the larvae of which live fbr the

: T ;c\,x‘-\ le . )
most part in the medéawl, was observed here in June.  The

caddis fly species, which participated in the flight, were

' Mystrophora‘intermedia and Apatania crymophila.

In November, near the shore, where the current is
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swift, early larval stages of caddis flies Mystrophora

intermedia, stoneflies Rhabdiopteryx quadrata, Capnia nigra,

mayflies Chitonophora aurivillii, Ch. mucronata and large

larvae of caddis flies Oligoplectrodes potanini were

collected on the washed out turf, at the depth of 1 m. The

significant numbers of imagos participating in the flight

and the fact that adult larvae of these insects are eithér

large or medium-sized may be regarded as evidence that the
biomass of benthos on the rocky bottom of the river Avacha
is great.

Headstreams of the large rivers from the western

'coaét.(Bol'shaya,'Kikhchik, Voronskaya, Oblukovina,lIcha,

‘Khairyuzova, Tigil'), as well as of other powerful streams

running off the Srédinnyi.range, are located in the mbunt~
ains.” Having emerged from the-fodthills into the Weét-coast
lowland,vtheée riﬁers retain their swift fiow over a dis-—
tance of 30-40 km. As a result of~this'the bottom of these 
rivers is predominantly of the pebbly, pebbly-sandy or
sandy-pebbly type, except for the lowermost reaches, where
it.giﬁes way to the sandy-silty sediment characteristic of
potamon rivers. | |
The low temperature of Watet, its transparency,'ana
relatively small depth, as well as the présence of pebbly
bars in thgse rivers are also features characteristic of
rhithron.stréams. The rivers sefve as spawning beds for

salmon almost along their entire lengfh.
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We have no quantitative collections from these

rivers at our disposal, however, the composition of their

‘hydrofauna evidences that the tachypotamophilous aseemblage

recorded in the rhithron rivers, also predominates here.

Apart from the guide forms listed for  the ?receding category

of rivers, we found here species, such as mayflies Rhithro-

“gena Sibirica('Heptagenia kibunensis, and H. soldatovi, that

were not encountered elsewhereQ Caddis flies Brachycentrus

.subnubllus, a potamobiont;is also found here.

The data discussed above show that the benthos

collected in the rhithron rivers from the western. coast of

dKamchatka consists essentially of such’ potamoblonts and

numerous rhlthroblonts, and that.lt is abundant.>

The river Kamchatka can also be asslgned to this'
suhgroup. Near the source this is a eucrenon river.. Farther
doﬁn it flows through foothills and emerges lh the middle of
its course in the Central Kamchatka Depression‘-'Eﬁen while
traversing the~lowlahd,.the'river Kamchatka retains certain
characteristics of a rhithron stream as far as the eettlement
Kozyrevska. Farther on this becomes a typical potamon river
with a large water discharge (450-1000 m®/sec at the time of
low water) and a high index of turbidity (up to 290 g/m?).

Quantitative collections of behthoe were gathered in
the lower part of its upper reaches (i.e. in the.region of
the settlement Mil'kovo) at the end of April and in'early

May. The collections were made only from the areas with a
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silted up pebbly bottom. The biomass of benthos in this .
biotope is smaller than in the other rhithron rivers. This

p. 97

may be due to the relatively large amounts of suspension in

this river and to a lesser transparency of its watef.
Beéause of the considerabie quantities'of silt in
this_station, Chironomidae predominated here in tﬁe benthos
(60% of the total biomass, Fig. I1). Larvae of other
insects belonged for the most péft‘gi fhe‘fachypbtamophilic

assemblage, however, we also found here the caddis fly

species Brachycentrus subnubilus, a typical potamobiont.

- The river Ozernaya, a -large rhithron river origin-

~ating in Kuril'skoe lake, occupies a somewhat special posi-

tion. The upper reaches of the river Ozernaya are charac- .

terized by a sluggish flow and predominantly silted up,

pebbly types of bottom. ' The biomass'of benthos calcﬁlated

on the basis of one single sample, proved to be great
(42.1 g/m?®) and consisted of Chironomidae and Planaria (Fig.
im). Larvae of the other émphibiétic insects, which consti-
tuted the major bulk of fhe biomass in the rivers examined
earlier, wére 1acking.- At the distance of six'kilomgterg
from the source'the‘character of the rivef'altérs: its
speed increases and it forms rapids. Chironomidae are few
in the qualitative colleétions from this part of the river,
and the biomass of.bgnthos consists for the most part of

larvae of large and medium-sized species of stoneflies,
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" mayflies and caddis flies (Ephemerella aurivillii, Baetis sp.

No 5, Suwallia teleckojensis, Isogenus rubecula, Arcynop-

teryx altaica, Ecclisomyia camtschatica, Apatania stigmatélla

and others).

The Ushkovskii "strait" linking the limnokrene

Ushkovskoe lake with the river Kamchatka, is a short, but.

. . ) : Pb—w S &tm\g)“ .
fairly swift and deep (over 3 m) river. Itﬂls-&a-regrment

only at the time of tbeibldﬁﬂﬁfwatefklevel: hlgh waters of

the rlver Kamchatka flood both the limnokrene and the

j"stralt. The quantitative collections of benthos described

in Table 1, were gathered in‘the.pebbly littoral zone at the

river-head. In August the biomass of benthosvwa$ great and
about 90% of it consisted of Chironomidae iarvae (Fig. ln).
Salmon fry from fish-rearing stations feed in'both the
Ushkovskii "stfait" and the -lake and find here an adequate
food supply. | |

Water sow-bug (Asellus higendorfii)~1ivesvin the‘

Amﬁr'basin and in analogous streams effluent fiom‘limhokrene,
as well as in the 1imnokfenes proper, in the stations with
silted~ﬁp bottom types. Water sow-bug constitutes a con—
siderable percentage df the biomass of bentho$ and'of>the'
food consumed by young chum. This speciés-does not occur in
Kamchatka (it may have become extinct during the Glacial.

Epoch), even though the environment is here favourable for

" its existence.
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Sméll Potamon rivers

The river Lamutka, a séﬁtherﬂ tributary of Azabach'e
lake, is‘a-potamon river meandering over a wide alluvial -
plain. However,'similarly to_the large rivers flowiﬁg
through a plain, this river retains over a considerable
distance~features thattare characteristic of rhithron o
streams. The river is aboutA15 km iﬁ width and has a moder—
ately swift flow. Rocky~pebblyibottom types predomihatefin
its upper and middle reaches, while the 1bwér reaches.hatef~
essentially sandy-pebbly and silty-sandy types.of bottom.

The quantitative collections of»béhthos carried out in

~August 7 km fromthe mouth of the river were gathered from a

rocky;bbttom. These collections show that the-biomass of
benthos is here smaller than iﬁ the rivers examined earlier
and amounts to mere 7.9 g/m® (Fig. lo).

Comparlson of Lhe biomasses of benthos collected in
August from the trlbutarles of Azabach'e lake shows that the

smallest volumes of benthos were found in the river.Lamutka.

‘Chironomidae and other Diptera constitute 13% each of the

total biomass, Planaria amount to 14%} mayflies tQ 59%.
Ephemeroptera are represented by an impoverished assemblage
of rhithrobiontic species and of a tachypotamophilic species,

i.e. the eurybiontic Chitonophora aurivillii.

The composition of benthos is even less varied in

the small tertiary potamon tributaries of the river
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Khairyuzova. These streams .do not~risé from sources in the
mountains, but flow along their enﬁire length through the
10Wland with patches of swamp here and there.

Acéording to the data of I.I. Kurenkov (1963),‘in
August the biomass of benthos was up to 9-13 g/m? only in

the still offshoots of the rivers Kekuk and M. Taklyvayam,

where larvae of Trichoptera predominated. In the other

samples taken from.sandy—pebbly bottom types,uthe biomass of
invertebrates amounted to 0.01-1.50 g/m*" and consisted essen-

tially of oligochaetes and Chironomidae larvae.

Potamon parts of rivers

The Kamchatka peninsula is a mouhﬁainous country éhd.
within its boundaries there is not one éingie large river
flowing entirely through a plain ox lowland. The river
Kamchatka (from the settlement Kozyrevska on) may be. |
regarded as the most characteristic potamoﬁ rivef; The-oniyi
information available on this part of the rivér'Kémchatka
are I.I..Kurenkovis data (1964) summarized ithable 1. The.
biomass of benthos was estimated 15 km downstream from the
settlement Klyuchi. It amounted to 7.7 g/m’ in the littoral
at the depth of 1 m. Half~£he biomass consisted of Chirono-
midae larvae; the remaining half was représented by larvae
of other aquatic and amphibiotic insects. It mayAthus be -

seen that the biomass of benthos in the lower reaches of the
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river Kamchatka was half’that recorded at its head. A

‘Evaluation of benthos from the river Kamchatka with

' ‘regard to its trophic value to salmon fry and to juvénilés

of other fishés, is not among the objectives of this ?aper.
We.merely wish to note that fish intensively feed pnﬁmuikggnllaﬁm@'
and pupae of Chironomidae, oh-stonefly and mayfly larvée, as |
well és on representatives-of the other groups of fauna

found in the xivérr::This may be seen froﬁ the'following data

on feeding.habits of young fish: the food spectrumvof young
sockeye, éohoe and éhinook salmon compiled by I.I;'Kuréﬁkov~
(1964) and listed by large taxonomié units of benthoé; the

speéies composition of the food speétrum*of yOungichum deter-
mined by‘E;T. Nikqlaeva‘(196§);'the specieé strudtureiof the H

food spectrum of young cohoe salmon determined by‘Zh.Kh.

. Zorbidi (in the article appearing‘in-the present symposium).

CONCLUSIONS

" (1) Larvae and pupaé of Chironomidae, the most valuable

items in the food spectrum df.young salmon, constitute a
considerable percentage in the biomass ofibenthos from fhe
streams of Kamchatka. Larvae of stoneflies and mayflies are
also.found here in sighificant quantities and, becausg of

their size, are readily accessible to the foraging juveniles.

(2) The smallest biomass of benthos was recorded  in the
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spring and during the summer near the mouth of the streams,

on sandy bottom types in potamon stretches of larger streams

and in small potamon rivers (2.8-9.0 g/m®). Benthic popula—

tions found on the rocks overgrown with plants attaln hlgh

quantitative 1nd1ces (up to 210 g/m? ).

(3) The species of Trichoptera,binding (with'the-help of

thelr trap-nets and pupal cases) mobile pebbles to the rlver"'

bed in swiftly flowing streams, ‘are poorly represented in
-the benthos of Kamchatka rivers. This c1rcumstance has an
unfavourable effect on the development of benthofauna in.

such portions of the river bottom.-

(4) The absence of the water sdw—bug'ih the benthos of
Kamchatka rivers and in their limnokrenes is a shortcoming

of this benthos. This crustacean 1s W1dely dlstrlbuted in
s,

- the waters of Siberia and Far East. - Since blotopes favour-

A

able for the development of this organlsm ex1st in Kam-
chatka, we suggest that attempts be made to establlsh this
valuable food item of young salmon in the streams of

Kamchatka.
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