Abstract

Downstream fish migration were studied in two Czechoslovakian reservoirs. The Mos-
tisté reservoir is of a submontane type, the depth near the dam being about 30 m and the
coefficient of water exchange about 5. The Véstonice reservoir is situated on a plain,
the depth at the dam being some 3.2 m and the coefficient of water exchange 50.

In the deep reservoir the frequent migrants were those fish species inhabiting the
pelagic and profundal-pelagic complex (perch, pike-perch, ruffe and eel). The highest
migration occurred in the cool seasons of the year. The sharp decrease of hydrostatic
pressure inflicted injuries or death of practically all migrants, In the shallow reservoir
with a large discharge stream originating in the sublittoral zones the migration intensity
was much higher in both fish larvae and older specimens. White bream, common bream,
bleak, perch, etc., presented the most fraquent migrants. Mass migrations fell in spring
and summer months.

Downstream fish migration showed diel changes. During spring and summer the
migrants exhibited a twilight to nocturnal rhythm with one mode in night hours. In the
autumn this pattern is less evident, the night activity being split into two modes, at
twilight and at night.

The species composition differed in the reservoir and among the migrants. This pheno-
menon is explained by the horizontal and vertical distribution of fishes in the proximity
of outlet currens. The fish’s ability to overcome these currents grows with increasing
fish size and declines with decreasing water temperature.

In general, the downstream fish migration from the deep reservoir cannot cause any
substantial impoverishment of fish populations in the reservoir. On the contrary, in
shallow reservoirs with a large water discharge this influence is considerable. To dimi-
nish the fish losses it is suggested to check the ecological measures, i. e., to use outlets in
different depths, and to install other devices, i. e., fish screens.
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Introduction

Fish migrations are usually related to or dependent upon the utilization of
systems of water currents within the area of distribution of particular po-
pulations. The downstream migration of fishes presents an important period
of their life cycle. The downstream migration manifests itself in mass mo-
vement of fishes and is characteristic not only of diadromous and semi-diadro-
mous fishes, but also of a number of typical stream dwellers.

According to the character of movements it is possible to distinguish the
following forms: (i) a passive drift downstream with the water current in
a non-oriented position of fish with regard to the current; (ii) an active drift,
the fish move active downstream; (iii) an active-passive drift, the fish are
oriented by their heads against the current and are drifting downstream in
spite of their (weak) resistence. The importance of these three forms of be-
haviour differs in particular species and changes during their ontogenesis. The
passive migration is usually characteristic of prolarvae (sac fry), postlarvae
(alevins) and young in the early stages of development, and occurs, to some
extent, in most species. The active and active-passive migrations are cha-
racteristic of young and fishes of older age groups. The latter migrations occur
rarely (Pavlov 1979).

The fishes migrate downstream with the current in all streams and rivers
and from all inland reservoirs. The best knowledge of these migrations is
available from streams in fry of families Acipenseridae, Clupeidae, Salmonidae,
Cyprinidae, Percidae, etc. The main characteristics and manifestations were
studied in the family of Salmonidae, i.e., McDonald (1960), Horman
& al. (1967), Harden Jones (1968, BakStanskij (1970), etc., in
fishes of other systematic groups, e.g., Pavlov (1979) and Pavlov & al
(1981).

The adaptive importance of downstream migration of fish fry lies in the
dissemination and utilization of trophic parts within the distribution area.
Downstream migration presents the first link of the migratory cycle of fishes
which, to a great extent, determinates the range and the character of mi-
grations in the following periods of their life as well as several other aspects
of fish ecology.

The phenomenon of downstream fish migration from the reservoirs has been
studied by Golovkov & Kozin (1939), Tichij & Viktorov (1940),
Volodin (1958), Dr’agin (1953), Potechina (1956), Syrovatskij
(1954), Mel’nikov (1956), Mokr’ak (1958), Nusenbaum (1961), Po-
pova (1962), Zdanova (1963), Trofimova & Sosnov (1965), Si-
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