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The largest inland water body of Lithuania is the Curonian Lagoon. In the north the
lagoon is connected with the Baltic Sea by a narrow strait. Regular ichthyological research
of fish resources in the Curonian Lagoon has been carried out since 1949. The scientists
have concentrated their attention mostly on adult fish. The larval period of fish, however,
is still poorly known. The current paper presents an analysis of size dynamics in smelt
(Osmerus eperlanus L.) larvae of the Curonian Lagoon in 1996-1999. At the end of May
and at the beginning of June in 1996-1999, the length of smelt larvae in the Curonian
Lagoon varied from 8.5 to 23.0 mm. The average length of smelt larvae was smallest in
1996, because spawning that year was very late. The nutrition and temperature conditions
for smelt larvae development and growth were better in 1999 than in 1997. Therefore, the
average length of smelt larvae in 1999 was bigger than in 1997. The high water tempera-
ture in April and May of 1998 influenced the quicker growth rate of larvae that year.
Therefore their average length in 1998 was the biggest. The obtained data showed that the
spawning of smelt was most intensive in the middle of the spawning period of 1996-1997.
In 1998, the spawning of smelt was most intensive at the beginning and in 1999 it was
most intensive at the beginning and in the middle of the spawning period. In 1997 the
spawning of smelt extended for a very long period of time. In 1998, at least one half of
smelt spawned almost at the same time.

Key words: the Curonian Lagoon, smelt, larvae, length, temperature, zooplankton, spawning

INTRODUCTION

The Curonian Lagoon is a comparatively large la-
goon of the Baltic Sea. It covers the total area of
1610.2 km? (413 km? belong to Lithuania). In the
north the lagoon is connected with the Baltic Sea
by a narrow strait, in the south the Nemunas (the
biggest river in Lithuania) flows into it. So the Cu-
ronian Lagoon is mainly a freshwater basin. The
water salinity in its northern part can sometimes
reach about 3%o, but only when the northern and
northwestern winds dominate. The Curonian Lagoon
is a comparatively shallow water body, the greatest
natural depth reaching 5.8 m and the mean depth
being 3.8 m. Most pollutants floated by the River
Nemunas do not get into the Baltic Sea and stay in
the Curonian Lagoon, inducing negative ecological
processes such as eutrophication, oxygen deficiency,
etc. Due to these factors, a very diverse complex of
ichthyofauna composed of freshwater, marine and
migratory fish species is found in the lagoon. At
least 36 fish species were caught in the Curonian
Lagoon during the studies carried out in 1996 [6].
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One of the main commercial fish species in the Cu-
ronian Lagoon is smelt.

Regular ichthyological research of fish resources
in the Curonian Lagoon has been carried out since
1949. The scientists have concentrated their atten-
tion mostly on adult fish. The larval period of fish,
however, is still poorly known. Feeding of larvae of
various fish species from the Curonian Lagoon was
described by Vaskevicdiiite [17]. Carrying out the In-
ternational programme “Assessment and Monitoring
of Coastal Fish Resources”, in 1994 in the Curo-
nian Lagoon investigations of fish larvae were start-
ed. The obtained data have been reported by seve-
ral authors [4, 5, 11-16, 18].

The current paper presents an analysis of length
dynamics in smelt larvae of the Curonian Lagoon in
1996-1999.

MATERIAL AND METHODS

The studies of smelt larvae in the Curonian Lagoon
were carried out in 28 May 1996, 3 June 1997, 26
May 1998 and 1 June 1999 in the district of Ventes
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Ragas from Vente to Kintai. The depth at the sur-
vey station did not exceed 2 m.

Fish larvae were caught applying the Swedish
Gulf net equipment consisting of two ichthyoplank-
tonic nets (mesh size 0.5 mm), and a launching-
lifting gear was used. The equipment itself was ins-
talled in the front of a boat, so the turbulent water
currents produced by the engine did not influence
the catches. All collected fish larvae were preserved
in 4% formaline and then measured to the nearest
0.5 mm in the laboratory. During
1996-1999, 613 fish larvae were
analyzed.

miting the growth rate of fish [20]. A lot of authors
reported that growth is positively correlated to wa-
ter temperature during the first year of life [1-3 et
al.]. In the Curonian Lagoon the biggest smelt lar-
vae were caught in 1998. That year temperature con-
ditions for the development and growth of smelt
larvae were very favorable — in April the average
water temperature made up 8.7 °C, in May it reach-
ed 15.2°C (Fig. 4). In other years the average water
temperature was lower. In 1996 the water tempera-
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Fig. 2. Average length of smelt larvae of the Curonian
Lagoon in different years
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Fig. 3. Water temperature of the Curonian Lagoon in
April and May of different years

ture after smelt spawning was higher than in 1997
and 1999, however, the length of caught larvae was
small, because spawning in that year occurred par-
ticularly late.

Fish larvae are most sensitive to changes of tem-
perature during the period of endogenous and mixed
nutrition [20]. When they change over to exogenous
nutrition, the influence of this factor becomes wea-
ker. Further development of fish and their growth
rate depends upon their feeding conditions as well
as upon water temperature [9, 10, 19]. The main
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Fig. 4. Average water temperature of the Curonian La-
goon in April and May of different years
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food component of smelt larvae is copepods [16].
As is shown in Fig. 5, the best nutrition and tem-
perature conditions for smelt larvae were in 1999.
Therefore, in 1999 smelt larvae were bigger than
those caught almost at the same time in 1997.

The length distribution of smelt larvae caught in
the Curonian Lagoon at the end of May and at the
beginning of June of different years is presented in
Fig. 1. In 1998, 5 length groups were distinguished;
in 1996 and 1999 we distinguished 6 and in 1997 8
length groups. Water temperature is one of the most
important abiotic factors determining the course of
spawning. In 1997, low water temperature (3.8-
6.1°C) was prevalent till 25 April (Fig. 3), so the
spawning of smelt extended for a very long period
of time.

According to the distribution of smelt into length
groups and dispersion diagrams, the spawning of
smelt was most intensive in the middle of the spaw-
ning period of 1996-1997. In 1998 the spawning was
most intensive at the beginning and in 1999 it was
most intensive at the beginning and in the middle
of the spawning period (Fig. 1). The diagram of
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dispersion shows that the length of 50% of smelt
larvae caught in 1998 varied within a very narrow
range. Consequently, in 1998 at least one half of
smelt spawned almost at the same time.

CONCLUSIONS

1. At the end of May and at the beginning of June
1996-1999, the length of smelt larvae in the Curo-
nian Lagoon varied from 8.5 to 23.0 mm. The smal-
lest average length (14.3 mm) of smelt larvae was
in 1996, because spawning in that year was very
late.

2. The nutrition and temperature conditions for
smelt larvae development and growth were better in
1999 than in 1997. Therefore, the average length of
smelt larvae on 1 June 1999 was bigger than on 3
June 1997 (17.3 and 16.3 mm, respectively). The
high water temperature in April and May of 1998
influenced the quicker growth rate of larvae that
year. Therefore their average length on 26 May 1998
reached 18.5 mm.

3. The obtained data show that the spawning of
smelt was most intensive in the middle of the spaw-
ning period of 1996-1997. In 1998 the spawning of
smelt was most intensive at the beginning of the
spawning period, and in 1999 it was most intensive
at the beginning and in the middle of the spawning
period. In 1997 the spawning of smelt extended for
a very long period. In 1998, at least one half of
smelt spawned almost at the same time.
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KURSIU MARIU STINTU (Osmerus eperlanus L.)
LERVUCIU MATMENINES STRUKTUROS 1996-1999
M. ANALIZE

Santrauka

Duomenys apie stinty lervuc¢iy matmening struktiirg su-
rinkti 1996 05 28; 1997 06 03; 1998 05 26 bei 1999 06 01
ties Ventés ragu. IS viso iSanalizuota 613 zuwvy.

Kursiy mariy stinty lervuciy ilgiai tirtuoju laikotarpiu
jvairavo nuo 8,5 iki 23,0 mm. Jy dydis jvairiais metais,
kaip parodé duomeny analize¢, priklausé nuo vandens tem-
peratiiros balandZio—-geguzés mén., zooplanktono gausu-
mo bei Zuvy nerSto pradzios. Trumpiausias lervuciy vidu-
tinis ilgis (14,3 mm) nustatytas 1996 m. Tais metais dél
zemy vandens temperatiiry stinty nerStas prasidéjo kur

kas véliau negu paprastai, todél iki geguzés pabaigos ler-
vutés dar nebuvo kity mety lervuciy dydzio, nors vidutiné
vandens temperatira geguzés men., kaip ir 1999 m., bu-
vo apie 13°C. Stinty ikry vystymuisi ir lervuciy augimui
palankiausios vandens temperatiiros buvo 1998 m. Gegu-
zés pabaigoje sugauty lervuciy vidutinis ilgis — 18,5 mm.
1999 m. ne tik temperatiiros, bet ir mitybos sglygos buvo
geresnés negu 1997 m.: balandzio pradzioje lervuciy vi-
dutinis ilgis — atitinkamai 17,3 ir 16,3 mm.

Remiantis stinty lervuciy ilgiy pasiskirstymu grupémis
bei ilgiy sklaida, manoma, kad 1996-1997 m. intensyviau-
siai stinty nerstas vyko nersto periodo viduryje, 1998 m. —
ners$to periodo pradzioje, o 1999 m. — nersto periodo pra-
dzioje ir viduryje. 1997 m. stinty nerStas buvo labai iStestas.
1998 m. per labai trumpa laika iSners¢ apie 50% zuvy.

Raktazodziai: Kursiy marios, stinta, lervutés, ilgis, tem-
peratiira, zooplanktonas, nerstas
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