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of Aguatic Aninmals (Handbook and Papers). Soviet National Commttee
of IBP of the Acadeny of Sciences of the USSR M nsk. 1968. Part 2,
226-239. Production of the Chirononids of the Uchinsk reservoir*,

H Yu Sokol ova.
(Mbscow State University)

Translated by J. WG Lund.

The method of E V. Borutski was used for determning the production
of chironomids, that is, the dynamcs of the nunber and bi onass of the
| arvae were anal ysed, their death, a calculation of emergence and the
nunber of deposited egg | ayings was carried out. In addition to the
net hod of Borutski , we also calculated the seasonal dynamcs of the
nunber of l|arvae of the younger age stages in the m crobenthos.

D rect investigations of the production of chironomds was carried
out from1962 to 1966, this was preceded by a nany-yeared study of the
net anor phosi s and bi ol ogy of nass species by the author and a group of
aspirants and students (Baz' 1959; Kal ugi na 1959, 1960; Koreneva- Miragi na
1957, 1959a, b, 1960; Sokol ova 1959a, 1961; Sokol ova and Kor eneva 1959;
Silina 1959). Towards the beginning of the work in August 1962 there was
carried out a routine survey of the species of chironomds, as a result of
whi ch have been established the ranges of separate species of chirononids
and outlined the limts of the bottombi ocoenoses. The localities of the
nost characteristic stations for a given water body were marked by buoys
with traps and laying traps. The buoys were set up in the open part of the
reservoir (the fauna of the chironomds of the nacrophytes and protected
bays was not cal culated) at depths of 0.5-0.7; 2; 3; 5; 7; 10; 12; 15 m

As our observations have shown, the trustworthyness of the catches of
the traps and egg-laying traps depends on the construction of the buoys,
whi ch should conply with the foll owi ng dermands:

1. The above-water part of the buoy should be of snall dinensions, so
as not to attract insects to the firmsubstrate for the |laying of

eggs.

2. Traps shoul d be sunk under the water sufficiently low, so as to
decrease the anplitude of their oscillation during rough weat her**,

The construction of the buoy, proposed by A V. Frantsev (fig. 1), answers
such denmands. Laying trap and trap have a conical formw th the area of the
broad aperture of the cone, 0.25-0.5 nf, nmade of brass net with nesh -
0.5-0.6 mMm (the egg trap can be Kapron*** mesh). The trap is crowned with
the glass trap of Borutski (1955), a glass vessel is attached to the laying
trap. ne should take the trap and laying trap out of the water periodically
and dry themout in order to avoid the appearance of overgrowhs. W, as a
rul e, checked the traps and laying traps daily.

*Note: Here and el sewhere | have kept close to a literal translation to avoid
m stakes. The translation of the title of the paper given in the back
of the book is:- Production of Chironomds in the Wchinky reservoir.
"Wchinky' is incorrect, literally it is the Uchinsk Reservoir.

**Literal ly, 'waviness'.
***Kapron i s some kind of nylon.


https://core.ac.uk/display/11020279?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Close to the buoys, sanples were taken with the wei ghted nud scoop of
Ekman-Berg, 2-3 sanples at each station. FromJune to Septenber, sanples
were taken every week, in autumm and spring twice a nonth and in winter
2-3 tinmes per season. In the region of a buoy there was set up a definite
succession in the taking of the nud-scoop series to this end, that the
apparatus did not fall twice in the same place. Sanples of nicrobenthos
were taken in sumrer twice a nonth, in autumm, spring and wi nter -
considerably nore rarely.

After careful washing through of the sedinent out of the nud scoop
sanples, the larva were picked out, identified, neasured under a binocul ar
and wei ghed on a torsion balance according to species and age, after which
their dry weight was determned. For this the |arvae picked out of the
sanpl es were kept in byuks* in a thernostat at a tenperature of 60 C. up
to their attainnent of constant weight, and wei ghed on an anal ytica
bal ance. Dead specinens fromthe nud scoop sanples were estinmated separately.
The dry weight of larvae fromthe nicrobenthos was estinmated on the basis of
the relationship P/I® = const. (Konstantinov 1962) and, according to the
i ndi ces, the wet wei ght was established first and dividing it by 5 (on the
average the dry weight is five times less than the wet weight) - the dry
wei ght of the larvae. The weight of an egg was equated to the weight of a
day-old larva

Figure 1. Sketch of a buoy.

Wth division of the total mass of |arvae (concordant with the
nmul tiplication of the given separate stations per area of nud in the
limts of the range of the species) by their total number, we obtained
the mean wei ght of a specinmen of the population of a species. Such a nethod
nmade it possible to reduce the error of quantitative results, nechanically
i ncreasing the nunber of nud scoops, because in these cal cul ations were
estimated all stages where the larvae of the investigated species were
encountered. Moreover, the influence of the mgration of the |arvae was
excl uded, because the popul ati on was exam ned as a whole in the whole water
body. All calculations and final results are given in dry weight.

As a basis for the calculations of the production of chirononids the
principle of Boysen-Jensen (1919) was taken. In contrast to the enunerations
of the production of chirononmds according to the method of Borutski , in this
case was taken as the starting point not the maxi mal nunber of |arvae before
t he energence of the imagos but the nunber of eggs laid, that is not one of
the last periods of fulfilnment of the life cycle but its beginning.

Cal cul ation of the nunmber of |arvae of younger age permitted the cal cul ation
of production of chironomds in those intervals of tine when there occurs
the increase in the nunbers of l|arvae, as a consequence of the change over
fromtheir younger age - not estimatable by the usual nethods - to ol der
age, and also the production of small chirononid species.

The cal cul ation of production (P) includes the follow ng el enents:
t he nunber of eggs laid, the growh of hatched | arvae, elinination and |oss
of matter during metanorphosis (a). Elinmnation consists of the energence

*| cannot find the nmeaning of byuks but it is probably only some kind of
sui tabl e container.



of the imagos L, ingestion by fish and carnivorous invertebrates (E),

deat hs from ot her causes (during noulting, fromunfavourable conditions -

M) . Calcul ation of production we carried out according to the periods
inwhich the life cycle of the species was divided. The shorter the

period, the nmore exact the calculation. The elimnation of the nunbers

and bi omass of the |arvae was worked out for each period separately. The
elimnation of bionass was estimated according to the fornula of Boysen-Jensen,

. W +W2

1 )
(N, - N)—

where N; is the nunmber of larvae at the beginning of the period; N, is

t he nunmber of larvae at the end of the period; W is the nean wei ght of
a specinmen of the population at the beginning of the period (we assume
that for short segments of time there will not be a big mistake in
estimating the gromh of the larvae as close to rectilinear); W is the
average wei ght of a specinen of the population at the end of the period.
In the calculation of the elimnation of bionmass was estimated also the
growth of the |arvae

For cal cul ati on of the decrease of |arvae as a consequence of their
deat h fromunfavourabl e ecol ogi cal conditions and during netanorphosis (M,
was determ ned what percentage consisted of dead |arvae out of the tota
nunber of larvae in the series of nud scoop sanples for the period
investigated. After this was established what size this percentage is
fromthe total number of elimnated |arvae for the given period. Elinination
on account of grazing (E) was determined as the difference between the
abundance of larvae at the beginning and end of the period, deducting death
from other reasons and flying away.

Loss of matter during hatching of the gnats (a) was estimated according
to Yabl onskaya (1947), that is according to the weight of a mature |arva
cl ose to pupating, accepting, according to our own and published data, that
during pupating and during hatching out of the pupa, the imago |oses 30%
of its dry weight - 30% (L + M)W, (loss of matter during noulting between
ot her age stages was not estimated separately and went into the estimations
of elimination of biomass in grazing and fromother causes). Death of
pupae and of gnats during netanorphosis M was taken conditionally as 13.2%
of the number of pupae and gnats in the traps. The percentage got in relation
to live and dead pupae and gnats in early spring catches of the traps with
their daily checking when, because of the |ow tenperature of the water, the
chances of their death from abnormal conditions of emergence of the adults
in the traps, as conpared to natural conditions, was conparatively the
| east. \When the larvae are very small, it is inpossible to calculate the
dead ones directly in sanples and, consequently, it is inmpossible during
estimation of the elimnation to demarcate grazing and elimnation from
ot her causes. In such cases we united both elenments of elimnnation
Unfortunately we did not succeed in determning the production of all species.
Thus, for exanple, we determ ned the production of the conbined group
Procl adi us (Procl adius ferrugi neus Kieff., P. choreus Meig., P. nigriventris
Kieff., Psilotanypus rufovittatus v.d. Wil p.) w thout separation into species,
in connection with the fact that in young age stages the |larvae are not
nor phol ogi cal Iy di scernable. Also we had to unite the production of the nass
species of Tanytarsini (in the main C adotanytarsus mancus Wal k., C. atridorsum
Kieff., T. holochlorus Edw., T. emnulus Walk.), in so far as it was
i mpossi ble by direct weighing of the larvae from sanples to establish the
dry weight of representatives of the separate species. Apart fromthe ones
enumner at ed above, the production was determ ned of the follow ng species:
Chi rononus ant hraci nus Zett., Ch. plunposus L., Lauterborniella brachylabis
Edw., Pol ypedi | um nubecul osum Mei g., P. bierenatum Schrnk., Limochirononus
pul sus var. objectans Wal k., M crotendi pes pedellus Deg., Cryptochirononus ex
gr. defectus Kieff., Psilotanypus imcola Kieff.

During the partitioning of the life cycle of a species in separate periods
we were guided by definite landmarks in its biology. Thus, for exanple, as



i n Dani sh water bodies according to the investigations of Johansson

(1961, 1965), so also in the Uchinsk reservoir, in the course of all the
years of investigations, the nmobst intensive growh (in dry weight) of the

| arvae Ch. anthracinus occurs in autumm (in Septenber-Cctober); of wnter
growth there is either none or a decrease of mean dry weight of the |arvae
is observed with a lack of variation of the wet weight, but in spring again
a small increment of weight takes place before its sharp decrease during
pupation (fig. 2, 3, 4).

Figure 2. Absolute increase of weight of the |arvae of Chirononus
anthracinus (in mg. nean dry wei ght per single specimen).
Horizontal axis, nonths; vertical axis, dry weight inrag.

Figure 3- Relative increase of dry weight of the l|arvae of Ch.
ant hraci nus according to the formul a of Brodie*:
R = c. 100

w + W)

c - nmean absolute increase: w original weight; w - final
wei ght .
Horizontal axis, nonths; vertical axis, percent.

The greater the growh was of the larvae in autum, so much the |ess
it turned out to be in spring. The growth curve in 1962 diverged fromthat
of the remaining years. The growth of the |larvae was nuch sl owed down in
the cold and wet summer of 1962, nore intense growth was already beginning
i n August, however the absolute growh increment turned out to be
i nsignificant. It attained the greatest size in an unusual nonth for this
species - in June of the follow ng year, where, as in normal years according to
the neteorol ogi cal conditions, towards the end of May already the energence
of the imagos is being concluded. Consequently, according to the dry wei ght
of the larvae in autumm, it is possible to predict howearly will occur the
energence of the inmagoes in the follow ng year.

The sane intensive growth was observed in the |arvae of Procl adius
approxi mately two weeks before the mass energence of the inagos. If we had
not taken into account this intensive, short period growth, the calculations
of production would be found to be over-estinated.

Figure 4. Gowh in weight of |arvae of Chirononus anthracinus (in ng.
average dry wei ght per single specinen). Horizontal axis,
nont hs; vertical axis, nmg. per specinen.

*or, perhaps, Brodi.



For species having one generation per year with not |ong drawn out
periods of nultiplication, the calculation of production is far nore
simple. An exanple of the cal culation of the production of Ch. anthracinus
is given in table 1.

Table 1. Calculation of production of Chirononmus anthraci nus.

Headi ngs to colums, fromleft to right:- period; index of period; nunber
of specinens up to the end of period, N, nillions of specinens; nunber of
dead, M millions of specinmens; elinination in the nunmber of specinmens, F,
mllions of specinmens; dry weight of one specinen up to the end of period
W ng; nean dry wei ght of a specinen for the period, W ng; bionmass of
dead speci nens, Mw, kilogranms; elimination of biomass, Ew, kg. Colum

bel ow heading - period (i.e. left hand colum fromabove down): - eggs;
fromlaying of eggs to appearance of young; from appearance of young to
peri od of autumm growth; autum growth; fromautum to emergence of inmagos
peri od of energence of imagos; eggs. Bottomhorizontal colum - total

Footnotes to table:- 1. together with dead ones, that is (E; + M)
= (N0 - l\h) and (E +1M1)vv.

2. nunber of energed inmagos.

3. nunber of pupae which have died during energence
of the inmgos.

4. weight of imgos - w.

5. weight of pupae - w,= w; .

6. weight of dead inagos M = 36.59 x 1.6 = 58. 54.

7. 1974 = 978.7 x 2.7 - 240.7 x 1.6 - 36.6 x 1.6 -

224.6; 224.6 - losses of matter during metanorphosis,
. equal, according to E. A Yabl onskaya (1947), to thirty
percent of the weight of a pupa: 0.3 (241 + 36.6 x

2.7) = 224.6.

E =N _-N -M = - - 373 =
" o 7N M for example = 22363 - 2729 - 373
19261,

Wh = Wn—l + Wﬁ, for example = 0s05]1 + 0*37 = 0021..

S 2

Exactly in the same way we carried out the calculation of production
of species having two clear-cut generations in a year. The production of
species with prol onged energence and periods of laying of eggs was nore
conpl ex and, apparently, was calculated with a larger error. I n connection
with the prolongation of the period of nmultiplication up to the tines of the
emergence of the autumn generation, there was always in the benthos a
certain part of the larvae still of the spring-sumer generation. In the
enurer ation of the production in such a case it is fitting to carry out a
doubl e cal cul ation - for bigger or smaller |arvae, guided by the intensiveness
of their growh during given tenperature conditions in the water body.

Table 2. Production of mass species of chironomids in Uchinsk reservoir
for the year and P/B coefficients

Headi ngs to columms, left-hand side - species; right-hand side, three upper
headings fromleft to right - P. Kg of dry weight per hectare, P/B yearly
mean, P/B maxi mum  Six | ower headings in pairs under the three upper, from



left to right - from 1963 to* 1964, from 1964 to 1965, from 1963 to 1964,
from 1964 to 1965, from 1963 to 1964, from 1964 to 1965

Foot note 1. In the denominator P/B in the first two colums is given the
nmean yearly biomass, calculated exactly for that same interva
of time as production; in the second two colums is given the
sum of the sizes of the maxi ma of biomass for that same period

In table 2 has been listed the production of chironom ds, calcul ated by
t he above-nentioned nethod as the average for the whole area of the reservoir
(wi thout taking account the growths** of macrophytes) approximately for a
year - fromthe time of the laying of the eggs of the over-wintering generation
and begi nning of the devel opnment of the spring-sunmmer population to the tine
of the laying of the eggs of the succeeding over-wi ntering generation

As follows fromthe above table, Chirononus and Procl adi us have the
greatest anmpbunt of production, which as a whole constitutes three quarters
of the gross production of the chirononm ds of the Uchinsk reservoir

Corresponding to that period of tine for which was cal cul ated the
producti on of separate species of chironom ds, was also determned their nean
yearly biomass. On account of the unequal value of the number of sanples
in different seasons, for calculation of the average yearly bi omass we found
the average bi omass by wei ght for each season. Fromthe fact that part of the
life cycle in certain species falls at the end of summer in one year, but
is concluded in the sumrer of the follow ng cal endar year, we calculated the
aver age biomass by wei ght for each corresponding section of the sumer
separately and divided the sumof the neans for each season not by 4 but by 5.
By the division of the yearly production of a species by its average yearly
bi omass were obtained the coefficients, P/B (see table 2).

It turned out that the |owest were species with a long life cycle (one
generation per year) which were living in the profundal - Chirononus
ant hraci nus 2.9-4.5 and Psil otanypus imcola 4.8-5.9; sonewhat higher in
speci es having one full and one part generation per year and distributed in
all parts, but the nost abundant in transitional regions between the littora
and profundal - Chirononus plunosus 6.8-8.8, Polypedil um nubecul osum 6. 2-10. 0.
The littoral species withshort life cycles attain the highest P/B coefficients,
Tanytarsini 32.7-36.5, Limochirononus 16.2-24.0, Pol ypedilum bicrenatum 6. 7-
7.6, Mcrotendi pes pedellus 10.6-14.0. The collective group of species,
Procl adi us also has high P/B coefficients (18.2-26.8), having 1.5-2.0
generations per year, with very nmobile, predom nantly carnivorous |arvae
existing in all parts. M N. Kasatkina (1960) showed that the |arvae of

chironomds in the Uchinsk reservoir have two |evels of nmetabolism- |ower
in Ch. anthracinus and Pseudochi rononmus prasinatus, higher - in littoral forns
existing in the beds of macrophytes - in |arvae of Endochirononus,

G ypt ot endi pes, Cricotopus. Unfortunately we do not have avail able data on

the intensity of the gas exchange of just those littoral species whose
production was determned by us. However it is reasonable to suppose that

the level of their exchange is near to the level in the above-nentioned species
fromweed beds, that is that it is higher than in Ch. anthracinus.

*here and el sewhere the word 'po' is translated as 'to'. It is not clear to nme
whether it means 'up to' or 'through'.
**zarosl' means 'thicket' or '"undergrowth'. Therefore |I presune the author

refers to nore or | ess dense weed beds.



For conparison of the amount of production and the P/B coefficient of
Chi rononus plunosus in various water bodies, we cal cul ated them by exactly
the sanme nethod as Borutski calculated them that is for the original biomass
we took for calculations its maximal value: in 1963 in the Uchinsk reservoir
this was in spring before the mass emergence of the imagos, in the remaining
years - in autumm (table 3).

Production of Ch. plunpbsus in Wite (Beloe) lake is 10-16 tinmes greater
than in the Uchinsk reservoir, however its relationship to the original bionmass
in both water bodies was very close, although the conditions of existence of
the species differed markedly.

Equal ly simlar values of the P/B coefficients, calculated by an
anal agous nethod (according to Borutski ), were got also for the other species
of Chirononus of the Uchinsk reservoir - Chirononus anthracinus 2.2, 3.2, 3.7

Table 3. Production of Chirononus plunpsus and its relationship to
the original biomass in White (Beloe) |ake and the Uchinsk
reservoir (calculation according to Borutski ).

Hori zontal headings, fromleft to right:- Water body. Yearly production,
Kg/ hectare of dry weight. P/B. Author. Vertical headings: fromabove
downwar ds

Left - hand VWhite (Beloe) I ake.
Uchi nsk reservoir
1963
1964
1965

Ri ght - hand (nanes of authors)
Bor ut ski
Sokol ova
Sokol ova
Sokol ova

The anmounts characterising the relation of production for the period of
one life cycle to the maxi num bi omass for this very period, with a calculation
of the production of young |arvae, with conputations by our nethod, are close
to these coefficients of the colum. The linmts of the fluctuations of these

coefficients in different species are not great - from5.1 to 1.3 - and nany
times less than the fluctuations of the relation of production to the average
yearly biomass (see table 2). Investigations on water bodi es of various types

i n di verse geographical zones can show how far the nmaximal sizes of P/B are
specific for the famly of chirononids as a whol e.

In connection with the fact that the beginning and end of the life cycles
of the separate species do not correspond in tinme, we were forced to have
recourse to the followi ng nethod for the cal culation of the gross annua
production of chironomds. Beginning with May, adopted conditionally as
the beginning of the year, the calculated stage by stage production of each

speci es was sumed up in succession up to May of follow ng year. The periods
for which production was cal cul ated did not correspond to the beginning and end
of the Iife cycle of a species. In the sumed-up anount has fallen part of the

production of the preceding year's generation (the period fromthe begi nning of
May to the energence of the inagos) and inconplete production of the
generations (if there are two of them of the following year, that is after
deduction of the production for the period fromthe beginning of May to the
emergence of the imagos in the follow ng cal endar year.



The summed production of chironomds, related in the character of the
nutrition to the second trophic level, in the Uchinsk reservoir in 1963-1964
consi sted of about 20 Kg/hectare (according to the data of Koreneva and
| zvekova, certain species of Procladius and Psil otanypus, in the conditions
of the reservoir, feed to a considerable degree on al gae, therefore we wll
relate their production equally to the second and third trophic layers). The
surprising constant anount of production for both years attracts attention.

In 1963 the annual production of the investigated 'peaceful' species of
chironom ds was 18.09 and in 1964 - 17.39 Kg/hectare (table 4), the production
of carnivorous species of chironomds in 1963 - about 4.5 Kg/hectare; in 1964 -
about 3.7 Kg/ hectare.

The annual production of the species of chironom ds we investigated of
the second trophic level in the littoral (to a depth of 3 m in both years was
about 22 Kg/ hectare, if one rounds it off, by adding the production of the
non- mass species, which we did not calculate exactly, then it is about 25 Kg/
hectare. Production of carnivorous species was about 4 Kg/hectare, but in
1964 - about 3.0 Kg/hectare (table 5).

Table 4. Headi ng:- Annual production of chironom ds of the Uchinsk reservoir
and their average yearly bionmass. Kg/hectare, dry weight.

Col um headi ngs, left to right:- Trophic level. Production. Average yearly
bi omass. Next line:- from1963 to 1964, from 1964 to 1965, from 1963 to
1964, from 1964 to 1965. Vertical colums, ‘'trophic level' - Second. Third

Table 5. Yearly production of the chirononm ds of the Uchinsk reservoir by
depth zones, Kg dry wei ght per hectare.

Hori zontal headings, top line, left toright:- littoral (to 3 m. ). Transitiona

zone (from3 to 7 m. ). Profundal (from7 m and deeper). Lower line, left

toright. From 1963 to 1964, from 1963 to 1964, from 1964 to 1965, from

1964 to 1965, from 1963 to 1964, from 1964 to 1965. Vertical headings. From

top down. Trophic level. Second. Third

In the profundal, the production of chironom ds of the second trophic
| evel was 20.5-18.6 Kg/hectare, of the third trophic level - about 5-4 Kg/
hectare. In the transitional zone, the production is considerably |ess:
11-10.6 and 3.69-3.10 Kg/hectare correspondingly.

The shall ow water zone is the nost productive. |If one takes into account
the production of chironom ds fromthe plant beds, which we have not cal cul ated
here, and also of other littoral animals, then the productivity of this zone
many tens of times exceeds the productivity of the deep zones of the reservoir.
This is plain, if one takes into account that in the Uchinsk reservoir a
proper drainage basin is conpletely absent, and the larger part of the
al I ocht honous suspended matter, which is carried with the Vol ga water, settles
out in the higher-lying reservoirs. In the Uchinsk reservoir itself,
phyt opl ankt on devel ops conparatively poorly, therefore entry of plant detritus
and the devel opment of bacteria - the main sources of food for the mpjority of
the species of chironomids - occurs in the main in the zone of the dying off
of macrophytes, the distribution of which is linited to a narrow littoral belt.
The transitional zone between the littoral and profundal is the poorest in



food resources for herbivorous chirononids, because, as a consequence of the
nor phonetric characteristics of the Uchinsk reservoir, nore intensive sedi nent
accunul ation is observed in the profundal (Starikova 1959). Production

of chironom ds of the second trophic level in the littoral exceeds production
of chirononids of the third trophic level by 6-7 tinmes (the pressure* of
predators here is great at the expense of larvae of other insects), but in the
transitional zone and in the profundal by 3-4 times. This explains the

correl ation of nunber of the larvae of Procladius and Cryptochirononus ex. gr.
defectus and of the 'peaceful' species of chironom ds, which was nmade up in
1963, at all depths (with the exception of depths down to one netre where

| arvae of Procladius are absent), on the average during sumrer, in the
proportion of one 'predatory'/two 'peaceful'** larvae. |n certain periods, the
nunber of 'predatory' |arvae was even greater than the nunber of 'peaceful’
ones. As we see (table 4), the correlation of average yearly bi onass and
production of chirononids of these trophic groups is an inverse one - the
average yearly bi omass of 'peaceful' chironon ds exceeds that of 'predatory’
larvae by 9 tinmes, and production - by four tines. Apart fromthat, as we
nentioned above, the role of predation of larvae of Procladius with respect

to their confreres is grossly overstressed. In natural conditions, algae
(Psil otanypus rufovittatus), rhizopods and bottomliving crustacea serve as
the main food of many species of Procl adius and Psil ot anypus. The plasticity
of the nutrition of larvae of Procladius permts themto flourish in water
bodies with a |owered trophic state.

Producti on of chirononids in the Uchinsk reservoir is very |low, and
judging by the yearly changes in the average biomass of the larvae, it is
yearly declining steadily. In 1951, the average summer bi omass of |arvae
of chironom ds for the open part of the reservoir was 51.8 Kg/hectare
(Sokol ova 1959), in 1962 - only just 9.2 Kg/hectare (weight of formalin
material). The main reason for the decline in biomss and production of
chironomds lies in the deterioration of the trophic conditions for the
majority of the species. There is taking place a process of gradual oligotrophic-
ation of the reservoir, since the conpletely subnerged soil cover and
terrestrial vegetation have deconposed, the entry of inorganic substance into
the bottomat the expense of the local drainage and of phytoplankton is very
slight.

I ngestion by fishes and predatory invertebrates have a great influence
on the popul ation of chironom ds. According to our cal cul ati ons, about 80-
85% of the production of chirononmids is eaten up by animals. Qur experinents
with the use of little subnerged cages (simlar to those used by Kajak, 1966,
for clarification of conpeting relationships between separate species of
chironom ds) and of |arge subnerged cages, showed that, with protection from
the entry of fish, the nunber of chirononids increased considerably by
conparison with parts of the bottomof the water bodies which are not protected

*'press' means a press, so that the translation could be "the press of....

**the Russian word mirny neans 'peaceful' or 'non-aggressive', hence no
doubt the author's use of inverted commas. | presune she neans 'non-
carni vorous' (herbivores and detritus-feeders). Simlarly 'khishchny
nmeans 'predatory’ and not strictly 'carnivorous' for which the Russian
word is 'plotoyadny ', though | presune that predatory chironom ds are
carnivorous. Were | have used inverted conmas, these are present in the
text.



10.

fromfish (1965*). On the average about 50-60%of the biomass is eaten up by
fish, the rest fall to predatory invertebrates. To the account of the
flying away of the mdges falls only 4-5%of the production of chirononids,
to elimnation as a consequence of other causes - in all only 10-15%of t he
production; this is clear; the oxygen regine in the reservoir is favourable
for hydrobionts, and the other factors are moreor less stable. Only a
narrow littoral belt is subjected, at tines, to fluctuations of the

ecol ogical factors as a consequence of its drying out and freezing. For

the nost part lowering of the level occurs in wnter.
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Ch. anthracinus : 539 48 45 29 23 15
Ch. plumosus - 592 625 88 68 2,8 1,3
Procladius ’ 461 685 182 2838 3.3 5,0
Tangtarsus .60 1,37 365 327 2,8 4,1
Polgpedifum nubeculosum 063 1,03 100 62 3,6 1,6
Microtendipes pedellus 053 1,00 1086 140 2.4 4.3
Limnochironomus pulsus 085 0,69 162 240 23 51
Psilotangpus imicola T 0,39 08! 5,9 4.8 2,9 19
Lawterborniella brochyla 031 027 157 122 2,3 2,7
Polypedilum bicrenafum 027 023 I67 176 30 38

! B anamenatesic P/B b mepnuix ABYX CTOAGUAX JaHa cpeanerolomas GiomMacca,
" pacCUllTAHHASR TOMHO 238 TOT KG RPOMEN(YTOK BPEMEHH, YTO H MPOAYEUHA, BO BTOPLIX
ARYX cToabuax jana CcyMMa B/ MAKCHMYMOD OHOMACCH! 38 3TOT JKE TEDHOJI. Y.
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Toronas npopysuur,
KT/T4 €yXoro peca PR AnTop
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yponeis c 1953 ¢ 1964 - [ c 1963 | o 1964
no 1964 no 1965 i no 1944 no 1965
Bropofi. 18,09 17,39 2,24 2,94
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