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ABSTRACT

Dynamics of Chironomus f.l.agm;réductua biomasg in the Currish

.Lagoon during 1987-1993 is presented. The impact of abiotic

(temperature) and biotic (pressure of benthophagous fishes)

- factors upon the annual dynamics of Chironomus biomass in

the lagoon is discugsed. The conclusion is made on the existance

of a posgitive cbrrelation between Chironomus biomass and water
tempérafure in the lagoon; and negative one between the former

and benthophagous fishes biomass. With respect to Chironomus distri-

‘bution in the area, the decrease of biomags is found in the
areas of high anthropogenous impact. '
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Currish Lagoon of the Baltic Sea is one of the large and highly
~productive ‘inland basins. of the ecastern coast. It is ol a right-

'f{sduthwards; The Lagoon area amounts to 1584 a2 (Gudelis, 1959).
Jjjfne'rrounds are malnly.silty or sand-gilty. The Currish Lagoon
'belongs_to highly productive basing with regulated fishery and

INIRODUCTION

angled grlancle shape, extended to about 97 ka irom the north

._is'qf great importance fqr’fishery. flajor fishery objectis are

3?_benthd§haggs, while bream (Abramis bramal) is the dominating

féqu¢1es; The catch of the latter amounts to 1200 t in average.
”':"ﬂDemersél organisms are the major food items of benthophages

» ’;fishes.'Chiroanus f.l. semircductus is the main food itenm of
 ”fa bream. Chironomidac constitutes 904 of its total food consump-
'?_ t1on.(hoz1ova, Panasenko, 1977). Besides control of COﬂMerulal
- fighes stocks state AtlantNIRO monitors the benthophages forage
, resources. The task ig to study the long-term dynamics of Chiro-

nomidae biomass in the Currish Lagoon and to reveal facstors,

~affecting 1it.

MATERIALS AND METHODS

Material used in the work was oolleoted bilthe'scientista of
LaboratorJ of Lagoons and the author at 20 ﬁtations, evenly
digtributed over the Lagoon area during research cruises of the
vesuel of RK-class in 1987-1992. Totally 523 samples were col-

- lected. Sampllnﬂ was performed from March to October by means '
f of Petersen's bottom-drdg with cover arca of 0. 025 38 ..m. ;
; Samples were rinsed in nettlng bags, made from a mill's gause '
¢ with mesh size 0.5 mu. Samples of invertebrates were collected
-+ from alive material in field conditions. Then samples were
: f1xed in 44 solution of formaline. All subsequent treatment
ﬁfWQS'éarriod out in thé laboratory. Species identification was
: periormed visually end under b¢nocular (Pankratova, 1975; Cher-

novskly, 1949 Borutskly, 1960). Chironomides were measured

individually and weight was estlmated by means of a group method
o at torsion scales to the nearest 1 mlg. Abundance and biomass
7‘were calculated per 1 s -m. of bottom. Data on wauer temperature
. 3 ;n the_Currish Lagoon‘werc available from Hydrometeorological
- gervice of Kaliningrad. '
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RESULTS AND DISCUSSION

J;}Beuthos of the Currl 3h Lagoon is represented malnly by 3 groups
_ of organisng- suoh ag chironomides, ollgocheeta and molluscs.
‘g,”"Solt" benthos predominates: chzronomidae - 703, ollgochaeta -
Ml"‘BOn. Chironomldes larvae constitute a significant component
L of: benthoe. Chironomus f.l.semireductus is the most common and

jjﬁabundant form. llost dense aggregations ocoure in eouth—western

_ Taree of the Lagoon. In some periods its blomass amounts to
40 g sg.m. Five biocenosis are found in the Lagoon. They are

4}§fn¥Ch1Lonomus f.l.gemirvcductus, Dressena polimorpha, Valvata pisci-
'5ffjnalls, Ostracoda, Polychaeta (Aristova, 1971). Chironomides

*;ﬁifdistributes over entire Lagoon area and occures in all viocenosis.

“":Seasonal dJnamios of ohirononldes biomass was studied on the
' x:.ba31e of long- term material. Blological spring in the Lagoon

?continues from lMarch-when the ice- cover is broken, to HlMay
;(Gudelis, 1958). Water temperature varies from 1.3° to 14°C
" later in the season (rig. 1)+ This period is charaoterlzed by

A ‘intense reproductlon of bottom invertebrates. Average chirono-
??t~mjdee biomass 4in. epring amounts to 12.1" g/sg.m. Blologlcal '
I summer contlnnes from June to early September. Water temperature

E ?dnring summer variss.from 16° to 20°C. Decrease of benthos biomass

 (Fig. 1), associated to.ehironomides cycle, is observed during’

the above period from the end of Mey. During this period transfer

‘of larvae into pupae and abundant flight-out of imago are observed.

t;‘EAfter spawning in July chironomldes biomass i recovered due

to high growth rate of new generation. In the Currish Lagoon

two rlight-ouﬁiof ohironomides are observed.’ The first one (full)

w51is from middle of May at temperature of 18°C, the gecond one

; ’g.f(partial) in July. After the first flight-out chironomides biomass
’E,_decreases by about 70%. In the yearg of’ cold and late spring
'flight out’ of chironomides delays t111l the second~ third decade

~of June. A new. generation has no time to grow and prepare to the

‘ seoond flight out, and stay for wintering whioh negatively

:_‘affects the state of forage benthos in tae next year. Biomass
, .decreaee is obgerved also in- the years of cool summer when .
- the young 1ndividuele growth is deleyea. Biologlcel fall 1is
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‘contihued from the middle of September to November. Average o
1 monthly temperature decreases to 9°C in October. In Septembe
~the benthos biomasgs decreases asg compared to that in August

due to its consumption by fishes.(Plg. 1)+ In October chlrono—

‘mides biomass increases (Fig. 1) due to fish feeding rate”

decrease (KoleVa,~Panasenko, 1977). Bottom invertebrates repro- -
duction is finished and larvae growth continues. Increament of .
benthos during the fall gignificantly exceeds losses due to

_consumption by benthephages. Secasonal variations of benthos bio-

mass were mainly defined by biomass’varlations of chlronomides,

. the domlnatlng group. During major flight-out of 1mago in . summerf”

a sharp decrease of total benthos bioumass is observed. Be ides_ o

- fish feeding pressure also has slgniflcant effect. Thererore,

geasonal dynamics of chironomides in the Currish Lagoon show-

“gpring and summer blomass peaks. Maxlmum blomass is observed
" in August (22.8 g/m )

In long—term dynamlcs of chlronomides in the Currlsh Lagoon

i_three peeaks were observed 1n 1989, 1990 and 1992 which define

the total benthos blomass peaks (Fig. 2). During thls perlod

‘_chironomides biomass amounted to 15.8, 21.1. and 14.5 g/sg m.,-~

respectively. In 1987 and 1988 the minimum biomass value wag

observed (4. 9, 6.9 g/sag. m) Avarage biomass of chironomldos ‘

‘l'dﬁring‘the above period (1987-1992) amounted to 12.1- g/ag.m.

o The regression anelysis of abiotic and biotlc factors effect

on the chironomides biomasg dynemrcs in the Gurrish Lagoon is .
‘»performed. Average monthly spring (March-May) and amugl water ,
"~‘tomporatures were ugecd ag. Lndependenb variableosg.. Feeding pressure‘

of benthophage fishes (bream) was congidered as.a biotic. factor. -

5_Bream stocL s*ze is used asan indlcator of leh fcedlnb pressure,'
. as the former appeers ‘the major ‘congumer cf chironomides.
The-exponential function y. =oxp(a + bx) (Table 1) deines moSt

"llxely approximation of chxronomides blomess and water tempe~

rature relation and fish feedlng pressure. Correletion coeffiei-”

~.ent (g) ¢2 chironomides biomass and eVerage ennual water tempe—"
‘rature is a positive one and amounts to O. 97, and that for spring
. tomperature g=0.98 (Table 1).- Dynamrcs of chlronomldes biomasg -

is gtrongly affected by the negstlve impect of fish pressure.i
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(g = -0.75). Thug dynamics of chironomides bliomass in the

Currish Lagoon is mostly affected by spring water temperature:

and benthophage Tishes pressure. Regression of chironomides
biliomags may be used to predict chironomldes biomasgs in Lhe Currlsh
Lagoon for the curreat vear.

CONCuUSION

1Q Porage benthos in the Curlish Lagoon is reprusented malnly
by "soft benthos' -~ chironomides. (70%) and ollgochaetes (30%).

2. Two peaks of chironomides biomass are observed in seasonal

}dvnamics, one in April and second in August.

3. Long-term average biomass ol chironomldes for & vegetation

period amounts to 12.1 (from 4.9 to 21.1 g/sg.m)

4. Spring and lon5~term average water temperature have a positive
impact on the long-term chironomides dynamics in the Currigh

- Lagoon (r =.0.98 and O. 97, respecbively).
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Table 1

Parameters regregsion equations y = exp (a + bx),
related biomass of chironomides with environmental
factors in the'Currish Lagoon‘

Environmental ' Coefficients Coeffiuient94

factors oy of 'equation - of correlation
' a - b S

T9C III-V -0.221  0.335 1 .0.98

I3C I -XIT -3.3321  0.617 0,97

Fish pressure 3.954 -0.092 -0.75

Note: T9 CIII-V - water temperature in Narch-May

TO

2 C I-XII ~ average’long—term water temperature
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~ LEGEND

“Plgure 1. Long-lerm dynamics of benthos = in the Currish Lagoon .
L : N [s) .

Legends s

- blomass (g m™%) ,

N - bream,stock (mln individusls)

Humbera;

1
2
3_
4
5

total benthos @ biomass

biomass of Chironomus f.l.semireductus ™
bream stock

average long-term water temperature
water temperature in spring
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