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Abstract. The current paper is a survey of fish passes built in Lithuania and a generalisation of the data
on their efficiency collected during the period 1998—1999. At the present time, there are 11 fish passes
in Lithuania, two of which are fish locks, three pool and orifice fish passes, three pool and weir fish
passes, one Denil fish pass and two bay-pass channels. Two fish passes are at a standstill because of
some technical faults. Three fish passes operate inefficiently. According to the data collected in 1998—
1999, before the reconstruction, Tauragé fish lock provided a passageway for about 9% of vimba and
15% of sea trout, which had gathered at the dam during their spawning migration in autumn. In 1998
about 460 vimba and 220 sea trout ascended upstream through this fish pass, whereas in 1999 their
number was 430 and 150 respectively. Through the fish pass of Anyks¢iai, only local spring spawners
can get into their spawning grounds, since migratory fish species (vimba, sea trout, salmon, river lam-
prey) ascending upstream to spawn are stopped by the Kavarskas dam situated downstream of Anyks¢iai.
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INTRODUCTION

Fish passes are one of the necessary conditions allow-
ing migratory fish to use wide natural spawning areas.
The first fish passes were designed in Europe almost
300 years ago (Clay 1995). France is the leading Euro-
pean country in the design of fish passes (at least 400
fish passes of different types have been built there dur-
ing the last 15 years; Turnpenny 1996).

Since many important issues of fish passage around
dams have remained unsolved in Lithuania yet, there
are only 11 fish passes built on different rivers of the
country.

More than 40 years ago, a hydropower dam was built
on the Nemunas River, the largest river of Lithuania,
near Kaunas. The Kaunas Hydropower Dam caused
severe damage to the stocks of valuable migratory fish
species, such as salmon, sea trout, vimba and river lam-
prey. About 50% of natural spawning grounds for
salmon and 70% for vimba were lost (Maniukas 1962;
Volskis 1969). The Wildlife Support Fund which was
established in 1999 initiated the construction of a fish
pass at the Kaunas Hydropower Dam, the highest dam
in the country measuring 20.5 m.

While carrying out the 1997-2010 restoration and pro-
tection program of salmon stocks in Lithuanian waters
(Bogdevicius et al. 2000), the investigation of the effi-
ciency of fish passes and ichthyological analysis of the

equipment under construction were started. In addition,
two fish passes were constructed at the dams on the
Vilnia River: a Denil fish pass near Rokantiskés and a
bay-pass channel near Belmontas. Another reason for
the construction and design of new fish passes is an
increased number of small hydropower stations built at
the already operating dams.

It has been established that the efficiency of fish passes
depends upon their type, migrating fish species, envi-
ronmental conditions and other factors (Katopodis &
Rajaratnam 1983). Up till now, the data on the effi-
ciency of fish passes presented in scientific publica-
tions have been very scarce (Web 1990; Travade &
Larinier 1992; Linokken 1993; Aprahamian et al. 1996).
The aim of this paper is to overview the fish passes
constructed at the dams on Lithuanian rivers and to es-
timate their efficiency on the basis of research carried
out in the period 1998—1999.

BRIEF CHARACTERISATION OF LITHUANIAN FISH PASSES

According to their types, the following fish passes are
distinguished (Clay 1995; Beach 1984):

* pool and weir fish passes;

* pool and orifice fish passes;

e vertical slots;

* Denil fish passes;
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* Dbay-pass channels;

e fish locks;

+ fish elevators.

At the present time, there are 11 fish passes in Lithua-
nia (Table 1). In addition, there are projects to construct
fish passes for migrating fish at more than 20 already
operating dams.

Fish lock. This system operates on the principles of a
lock chamber: the fish is collected in an enclosed area.
The surface level of the water is then raised to the top
of the dam by adding water. In Lithuania, there are two
fish passes of this type: one at the Tauragé dam, the
other is situated at the Anyksciai dam.

The fish lock at the Tauragé dam was built in 1980 on
the right side of the dam on the Jura River. The fish
lock measures 26 m long and 3 m wide. The height of
the lock (at the lower gate) is 6 m. The water yield in
the lock chamber depends on how high the gate is raised.
It can be regulated within the limits of 1.0-5.8 m?/s.
Inside the lock chamber, there is a movable fish trap.
The lift of fish over the dam is regulated manually. Since
the year 2000, the fish pass at the Tauragé dam has
been under reconstruction.

The fish pass at the Anyksc¢iai dam was built at the right
side of the dam on the Sventoji River in 1987. The dis-
tance between the lower and upper pools is 33 m. The
width of the lock is 8 m. The yield of the water passing
through the lock in spring is 7.2—14.4 m®/s; the water
overflows the gate of the upper pool at the height of
0.6—1.0 m. The passage of fish is regulated manually.
Pool and weir fish passes are staircase-like devices
made of a series of pools sloping downward from the
upper pool to the lower one at a particular angle. The
fish ascends upstream jumping over the cross walls from
one pool to the next. In Lithuania, there are three fish
passes of this type constructed at the dams on the Petesa
and Juodé trout streams.

Table 1. List of fish passes constructed in Lithuania.

The fish pass on the PeteSa stream was built in 1989. It
consists of four pools and measures 12 m long and 2 m
wide. The slope of the fish pass is 10%.

The fish pass near Kelmyté is also built on the Petesa
stream, but several kilometres downstream from the first
one. It consists of two elongate pools and a gate. This
fish pass measures 6 m long and 0.6 m wide.

The fish pass in Naudziai consists of eight small pools.
It is 7 m long and 0.8 m wide; its slope is 30%.

In Pool and orifice fish passes, migrating fish ascends
upwards from one pool to another passing through spe-
cial orifices and notches in the cross walls of the fish
pass. The fish passes of this type are built in Agluonénai,
Kertuojai and Stréva.

The fish pass of Agluonénai built at the dam on the
Agluona stream is the longest fish pass of this type in
Lithuania. It measures 85 m long and 3.5 m wide. This
fish pass consists of 35 pools separated from each other
with ferroconcrete cross walls containing orifices meas-
uring 1.0 x 0.4 m.

The fish pass of Kertuoja was constructed at the dam
on the rivulet flowing from Kertuojai Lake in 1984 in
front of the lock chamber. It measures 26 m long and
3.5 m wide. Inside the fish pass, there are seven ferro-
concrete cross walls with orifices.

The fish pass of Stréva is situated in the artificial mouths
of the Stréva River near the reversionary channel of the
Kruonis Hydroaccumulation Power Station. It consists
of seven pools and measures 14 m long.

The Denil fish pass is made of a rectangular ferrocon-
crete gutter with baffles arranged quite close to each
other. The current of water in this gutter is very turbu-
lent, so the fish cannot take rest in it. For the fish to
rest, there are special pools situated at intervals of 10—
12 m for salmon and at intervals of 68 m for sea trout
and other smaller fish (trout). In Lithuania, a Denil fish
pass is built only on the Vilnia River near Rokantiskeés.

Locality of Fish pass type River (length, km) The distance of the dam District
the fish pass from the mouth

of the river, km
Tauragé dam Fish lock Jara (172) 43.0 Tauragé
Anyksciai dam Fish lock Sventoji (246) 86.0 Anyksciai
Agluonénai dam Pool and orifice Agluona (20.4) 11.0 Klaipeda
Kertuojai dam Pool and orifice Kertuoja (1.3) 1.3 Molétai
Stréva dam Pool and orifice Stréva (80.5) 0.0 Kaisiadorys
Petesa dam Pool and weir Petesa (12.1) 8.0 Vilnius
Kelmyté dam Pool and weir Petesa (12.1) 3.2 Vilnius
Naudziai dam Pool and weir Juodé (15.5) 4.5 Vilnius
Rokantiskés dam Denil Vilnia (80) 13.0 Vilnius
Belmontas dam Bay-pass channel Vilnia (80) 11.8 Vilnius
Valttinai dam Bay-pass channel Siesartis (75.6) 9.2 Ukmerge
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Its exploitation was started in 1998. The fish pass meas-
ures 30 m long, 1 m wide and 1.5 m high, with the
slope of 20%. There is 31 baffle installed in the fish
pass; in the middle of the fish pass, there is a pool meas-
uring 3 m long and allowing resting opportunities for
the migrating fish. The velocity of flow in the fish pass
depends on the water level and varies within the range
of 1.18-1.29 m/s; the average depth of the gutter is about
0.7 m.

The Bay-pass channel fish pass is composed of the ar-
tificial stone spillways divided into separate pools in-
stalled in the bay-pass channel. The slope of a fish pass
of this type varies from 4% to 10%. Fish passes of this
type are popular in Denmark. In Lithuania, there are
only two bay-pass channels built in Belmontas and near
Valtiinai (the latter is under construction).

The Belmontas fish pass is located on the Vilnia River,
at the lateral watercourse on the right side of the dam.
It is made of nine spillways, situated at the intervals of
4 m. This fish pass measures 41 m long; its width at the
level of normally affluent water is 3 m. The minimum
water level in the gutter is 0.6 m; the average speed of
the water current is 0.35 m/s. The ecological water yield
is 1.91 m®/s; the maximum water yield of the fish pass
is 3.48 m¥/s.

The Valtiinai fish pass is at the final stage of construc-
tion. It is situated neat the right bank of the Siesartis
River near a small hydropower station. It measures about
40 m long and 4 m wide.

Fish elevators operate on the principles of an elevator.
The downstream fish are attracted by the water flow to
a cage-trap containing a small pool. Then the cage-trap
is raised to the top of the dam and the fish are released
into the upper reservoir. Such fish elevators are usually
built at high dams. In Lithuania, a fish elevator would
be constructed at the Kaunas Hydropower Dam.

MATERIAL AND METHODS

We investigated the efficiency of the Lithuanian fish
passes in the period 1998—1999. The fish passes were
estimated on the basis of the following criteria: their
technical state, exploitation, rate of the water flow, water
level, water temperature, limpidity, data of experimen-
tal fishing and the intensity of fish jumping.

We focused on the fish pass at the Tauragé dam on the
Jura River in order to compare its efficiency before and
after its reconstruction. The investigation was carried
out during the seasonal spawning migration of fish.

In the Jira River, the fish were caught experimentally
with bottom gill nets, the meshes of which measured
25,45 and 70 mm in mesh size and with the beach seine

in the lower pool of the Tauragé dam, the fish were
caught with a bottom gill net, the meshes of which
measured 45 and 70 mm in mesh size, and with a cage-
trap in the fish pass itself. In the Agluona River fish
were caught with electrofishing gear.

In order to establish the number of migrating fish in the
lower pool of the Tauragé dam, we applied the area
method widely used in ichthyology. The estimations
were done on the basis of the data obtained during the
experimental fishing and applying the following for-
mula (Lapitsky 1967):

_ Sxn

ST I XK, where

Ny is the total number of fish in the lower pool of the
dam;

S is the area of the lower pool of the dam;

n is the number of caught fish;

s 1s the fishing area;

K, is the coefficient of the fishing efficiency.

In addition, on the basis of the data on the jumping
intensity of sea trout and vimba, the number of migrat-
ing fish in the lower pool of the Tauragé dam was es-
tablished according to the following formula:

N i

STK
Ny is the total number of fish in the lower pool of the
dam;
n; is the number of jumping fish counted in the period
of 10 min;
K is the coefficient of the fish jumping intensity.
To establish the number of fish transferred over the dam
per day, the following formula was applied:

where

N,=P x (NgxK,), where

N, is the number of fish transferred over the dam per day;
P is the number of tranfers per day;

N;is the total number of fish in the lower pool of the dam;
K. is the efficiency coefficient of fish entrance into the
fish pass.

RESULTS AND DISCUSSION
Fish locks

Taurage. The fish lock at the Tauragé dam provides an
upstream passageway for the migratory fish (salmon,
sea trout, vimba and river lamprey) to the upper pool of
the dam.

In 1998-1999, in the Jiira River below the Tauragé dam,
18 fish species belonging to six families were found:
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I. Petromyzontidae

1.

Lampetra fluviatilis (L.)

II. Salmonidae

2.

I1I.
3.

Salmo trutta trutta L.

Esocidae
Esox lucius L.

IV. Cyprinidae

River lamprey

Sea trout

Pike

4. Rutilus rutilus (L.) European roach
5. Leuciscus cephalus (L.) Chub
6. Leuciscus leuciscus (L.) Dace
7. Leuciscus idus (L.) Ide
8. Aspius aspius (L.) Asp
9. Gobio gobio (L.) Gudgeon
10. Alburnus alburnus (L.) Bleak
11. Blicca bjoerkna (L.) Silver bream
12. Abramis brama (L.) Bream
13. Vimba vimba (L.) Vimba
14. Pelecus cultratus (L.) Chekhon

15. Rhodeus sericeus
amarus (Bloch.)

European bitterling

V. Percidae
16. Stizostedion lucioperca (L.) Pike-perch
17. Gymnocephalus cernuus (L.) Ruff

VI. Gasterosteidae
18. Gasterosteus aculeatus L. Three-spined

stickleback

During the experimental fishing with bottom gill nets
in the lower pool of the Tauragé dam in August—Octo-
ber of 1998-1999, six fish species (among them vimba
and sea trout) were caught (Fig. 1). In the middle of

September 1998, the biggest catches were those of
vimba and sea trout (58% and 21% according to their
abundance and 32% and 51% according to their biomass
respectively). In the catches of the end of August 1999,
roach prevailed. They made 43% of the total number
of all the caught fish. At the end of September and in
the middle of October, the most numerous fish in the
catches were vimba (75% and 94% according to the
abundace and 76% and 94% according to the biomass
respectively). The relative abundance of sea trout in
the catches did not exceed 29%.

To estimate the intensity of migration of migratory fish,
additional ichthyological research was conducted in the
Jara River at its confluence with the Nemunas River in
1999. The species diversity of fish caught with bottom
gill nets was much greater in spring than in autumn
(Fig. 2). At the end of May, 11 fish species were regis-
tered in the catches. According to abundance, bream,
silver bream and roach (they made 69% of the total
number of the caught fish) prevailed, whereas accord-
ing to the biomass, bream, pike-perch and pike were
prevalent (about 72% of the total biomass of the caught
fish). At the beginning of September, only five fish spe-
cies were caught. According to abundance and biomass,
roach and bream were prevalent species in the catches
(they made 86% and 89% respectively). According to
abundance, vimba did not exceed 2% in the catches of
fish in the Jura River at its confluence with the Nemunas
River at the end of May and at the beginning of
September 1999, whereas according to the biomass it
made 3%.

Biological characteristics of fish caught in the Jiira River
downstream of the Tauragé dam in 1998—-1999 are pre-
sented in Table 2.

In autumn, in addition to experimental fishing, we also
observed the jumping intensity of migrating fish near

Table 2. Biological characteristics of some fish caught in the Jiira River downstream of the Tauragé dam.

Length (L), cm Weight, g
Fish species n
range average range average

Vimba 28.0-39.0 32.1 206.0-615.0 339.9 72
European roach 23.5-36.0 29.6 220.0-768.0 401.6 50
Bream 27.0-50.0 39.3 250.0-1512.0 740.1 39
Silver bream 25.0-32.5 28.1 193.0-450.0 287.2 14
River lamprey 28.0-35.0 30.9 39.0-81.0 60.9 10
Chub 23.0-39.5 33.0 274.0-748.0 559.1 9
Perch 29.5-35.5 32.0 337.0-600.0 4473 9
Sea trout 49.0-81.0 60.9 1190.0-6120.0 2844.0 8
Pike-perch 53.0-64.0 60.2 1333.0-2601.0 2164.8 5
Ide 30.0-37.0 32.7 440.0-719.0 521.0 4
Pike 40.0-84.0 52.5 325.0-4393.0 1506.5 4
Asp 43.0 590.0 1
Chekhon 42.0 544.0 1
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Figure 1. Relative abundance (N, %) and biomass (B, %) of different fish species in the lower pool of the Tauragé dam on the
Jara River in 1998-1999 (the fish were caught with bottom gill nets).
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the Tauragé dam. Our research data revealed that the
jumping intensity of migrating fish is directly connected
to the number of fish gathered at the dam. It has been
established that the number of sea trout jumping from
the water in the period of 10 min makes about 46% of
their total number at the dam, whereas the number of
jumping vimba makes 22%. Thus, the coefficient of
the fish jumping intensity (K;) for sea trout is equal to
0.46 and for vimba to 0.22. The values of these coeffi-
cients are only orientational and are applied only dur-
ing spawning migration of fish in autumn. In future,
after having acquired more data, the values of these
coefficients should be revised.

It should be noted that most of the sea trout and vimba
try to ascend over the dam upstream by day. The jump-
ing dynamics of these fish on 29 September is shown
in Fig. 3. This figure shows that sea trout and vimba

jump from the water most actively at 13 or 15 p.m. The
data we received on other days were analogous.

In September 1998, in the lower pool of the Taurage
dam, the temperature of water varied from 11°C to 14°C;
the limpidity of water was from 30 cm to 140 cm; and
the level of water near the fish pass varied from 150 cm
to 260 cm. The highest concentration of migrating fish
near the dam was observed in the third ten-day period
of September (72 jumping sea trout and up to 270 jump-
ing vimba) when the temperature of water was
12.5-13.2°C, the level of water near the fish pass was
1.6-2 m; the limpidity was about 30 cm.

In October 1998, the temperature of water dropped to
7.5-9.5°C. The water level during the first ten-day pe-
riod of that month was rather low, only 130-150 cm.
However, during the second ten-day period of October,
it rose to 220-300 cm. The limpidity of water varied
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Figure 2. Relative abundance (N, %) and biomass (B, %) of different fish species in the Jiira River at its confluence with the

Nemunas River (the fish were caught with bottom gill nets).
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Figure 3. The intensity of jumping dynamics (I;, %) of sea
trout and vimba by day near the Tauragé dam on 29 Septem-
ber 1999.
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from 80 to 135 cm. The intensity of fish jumping was
much lower than in September (for sea trout, it was 24
ind/h, for vimba, 60 ind/h). The dynamics of water tem-
perature, water level and the intensity of fish jumping
during different months are shown in Figs 4 and 5.
Figure 4 shows that in September 1999 the tempera-
ture of water was by 3.8°C higher and the level of wa-
ter was by 0.6 m lower than in 1998. Due to the above-
mentioned factors, abundant aquatic vegetation has
thriven in the Jiira River. Such unfavourable conditions
slowed down the migration of migratory fish species in
1999. Judging by the jumping intensity of vimba and
sea trout (Fig. 5), their concentration at the Tauragé dam
was much lower in 1999 than in 1998.

In October 1999, the number of migrating fish increased
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Figure 4. Average water temperature and water level near the fish pass of the Jura River during the spawning migration of

fish in 1998-1999.
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Figure 5. Dynamics of the jumping intensity of vimba and sea trout (I;) near the Tauragé dam.
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in the Jiira River due to the drop in water temperature
and to the rise of the water level. The jumping of sea
trout and vimba intensified during that month, but it
was less intensive than in 1998 (Fig. 5). The biggest
experimental catches of vimba and sea trout in the lower
pool of the Tauragé dam also occurred in October.

On the basis of the data obtained during the fishing
with bottom gill nets in the lower pool of the Tauragé
dam (before its reconstruction) and with the cage in-
side the fish pass, it was established that the percentage
of sea trout and vimba, which got into the fish pass
when the cycle of attraction lasted for 1 h, made 18%
and 11% respectively of their total number at the dam,
i.e. the efficiency coefficient of their entrance (K,) into
the fish pass made 0.18 and 0.11 respectively.

Thus, the data on the intensity of fish jumping and the
experimental catches show that the highest concen-
trations of migrating vimba and sea trout near the
Tauragé dam occurred in the third ten-day period of
September 1998 and in the second ten-day period of
October 1999.

On the basis of calculations carried out applying the
above-presented formulas, it was established that about
7,000 vimba and 2,000 sea trout gathered at the Tauragé
dam during their spawning migration in the autumn of
1998. From the middle of September till the middle of
October, about 460 vimba and 220 sea trout were trans-
ferred through the Tauragé fish lock over the dam to
their upstream spawning areas (Fig. 6).

Due to the unfavourable conditions for migration, which
had formed in the Jura River in the autumn of 1999,
according to our calculation, only 3,900 vimba and
about 800 sea trout arrived to the Tauragé dam. From
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the end of September till the beginning of November
1999, about 430 vimba and 150 sea trout were provided
a passageway over the dam to their upstream spawning
areas (Fig. 6).

In 1998-1999, depending on the intensity of fish jump-
ing, about 11 transfers of fish over the dam upstream
were carried out a day. When vimba and sea trout
stopped jumping, their transfer over the dam upstream
was stopped. Until the reconstruction, the Taurage fish
pass provided a passageway for about 9% of vimba and
15% of sea trout, which had gathered at the dam, to
their upstream spawning areas.

Anyksciai fish pass. According to ichthyological re-
search carried out in previous years (Ziliukas &
Ziliukiené 1996), there are 22 species of fish dwelling
in the Sventoji River near Anyks¢iai. Before the river
had been dammed up, the prevalent fish species in its
littoral-zone were three-spined stickleback, gudgeon
and chub. After the dam had been built on the Sventoji
River above Anyksciai, such fish species as riffle min-
now and asp disappeared in the 2-km long water stretch.
The decline in number of such fish as gudgeon and
minnow was also observed. According to the research
data collected in 1993—-1995, the main ichthyomass in
the Anyksciai reservoir consists of roach, bream, pike,
ide and perch (both according to the biomass and abun-
dance). In the juvenile fish community of the littoral
zone of the reservoir, the three-spined stickleback, chub
and dace are prevalent.

The way of migrating fish (sea trout, vimba, salmon
and river lamprey) to their spawning grounds up the
Sventoji River is obstructed by the dam built down-
stream of Anyksc¢iai near Kavarskas in 1963. Thus, the
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Figure 6. Number of vimba and sea trout transferred through the Tauragé fish pass during the spawning migration of 1998—

1999.
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fish pass of Anyks¢iai is mostly used by the local fish
species, such as roach, dace, chub, perch and pike,
which spawn in spring. It is also used by eel, the only
catadromic migrant. During the spawning migration,
from four to six transfers of fish are carried out.

It should be noted that in Anyks¢iai reservoir and in
the Jara River, which falls into the Sventoji River 37 km
upstream of it, vimba were found. Thus, before the dam
near Kavarskas was built, vimba ascended the Sventoji
River to their spawning areas located upstream from
Anyks¢iai town. The remaining vimba have formed a
small local population.

According to its hydrotechnical-hydrological charac-
teristics, the Anyksciai fish pass meets the main require-
ments applied to fish locks. In addition, it is 2.7 times
broader than the Tauragé fish pass. However, for the
Anyks¢iai fish pass to operate efficiently, one more fish
pass should be built near the Kavarskas dam situated
downstream of it.

One of the disadvantages of fish locks is the disconti-
nuity of their work cycle. The migrating fish cannot get
into the fish pass when the lock is being filled with
water and during the phase when the fish leave the lock.
In addition, as the automatic control is absent, the
number of transferred fish depends not only on the ob-
jective, but also on the subjective factors.

Pool and orifice fish passes

Agluonénai fish pass. This fish pass provides a pas-
sageway for migrating Salmonidae fish to their spawn-
ing grounds in the upper reaches of the Agluona River.
In 1996, the density of Salmonidae juveniles in the Ag-
luona River upstream of the fish pass was 1,500 ind/ha.
Sea trout made about 60% of these fish (Kontautas et
al. 1998). According to the published data, after the
fish pass had been built on the Agluona River, the den-
sity of sea trout juveniles increased from 737 to
1,493 ind/ha (Kesminas et al. 2000).

At the end of October 1999, no Salmonidae fish were
found in the Agluona River downstream of the fish pass
and in the fish pass itself during the experimental catch-
ing. We assume that when the water level is high, the
fish ascend the fish pass upstream at once.

The efficiency of the Agluona fish pass greatly depends
on the water yield. When the water level in the fish
pass is low (lower than 36 cm), large fish cannot use
this passageway (Racitinas 1995). In order to increase
the efficiency of the fish pass, it is necessary to install a
valve for the regulation of water yield in the water re-
lease shaft.

Kertuojai fish pass. This fish pass was built to facilitate

spring migration of local lake-dwelling fish species
(roach, perch, bream and pike). In the lock, there is no
shield and mechanisms of its control installed. Thus,
due to the rapid flow, fish are unable to pass through
this fish pass. We are of the opinion that it was unnec-
essary to build a fish pass on this stream connecting
two lakes and measuring 1.3 km.

Stréva fish pass. There was no migration of fish ob-
served from the Kaunas reservoir through the fish pass
built on the Stréva River. These observations were con-
firmed by the local fishermen as well. Thus, we may
conclude that this fish pass is inefficient. Such ineffi-
ciency results from the perpendicular position of the
fish pass with respect to the reversible canal.

Pool and weir fish passes

PeteSa, Kelmyté and Naudziai fish passes. These fish
passes were built for the salmon-trout migrating to their
natural spawning areas in the PeteSa and Juod¢ Streams.
The Petesa and Kelmyté fish passes are inoperative now
due to some technical faults. Since the difference in
height among the pools is too great and the slope of the
fish pass itself is too high, many fish species cannot
ascend the Naudziai fish pass upstream. In order to make
the Naudziai fish pass more efficient, it is necessary to
elongate this fish pass and to install pools providing
resting opportunities for salmon-trout in it.

Pool fish passes are widely used in many countries of
the world. They are considered to be among the most
efficient fish passage systems and can be applied for
many migratory fish species. The designers of pool fish
passes should take into consideration the fact that fish
passes must efficiently allow to get through all migra-
tory fish. For instance, for the Cyprinidae fish to ascend
upstream, the difference in height among pools should
not exceed 30 cm (Larinier 1992). The efficiency of these
fish passes for salmons may reach 80% (Webb 1990).

Denil fish pass

Rokantiskés fish pass. The characteristic feature of this
fish pass is relatively high selectivity, i.e. it is suitable
for those Salmonidae fish which are rapid swimmers
and are able to stay in a very rapid current of water for
a long time. This is a characteristic feature of all Denil
fish passes. They are applied when the fluctuation of
the water level of the upper pool is very insignificant.
In the Rokantiskés fish pass, this condition is preserved,
as it is possible to regulate the water level in the pool
with the help of shields.
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Bay-pass channel fish passes

Belmontas and Valtiinai fish passes. These fish passes
correspond ecological conditions which are necessary
for the migration of Salmonidae fish and vimba. In
addition, bay-pass channels efficiently allow other
rheophilous fish species to migrate.

CONCLUSIONS

At present, there are 11 fish passes built in Lithuania
(two fish locks, three pool and weir fish passes, three
pool and orifice fish passes, one Denil fish pass, and
two bay-pass channels). The Petesa and Kelmyté fish
passes do not operate due to some technical faults. The
Kertuojai, Stréva and Naudziai fish passes are inefti-
cient and should be reconstructed, except the Kertuojai
fish pass.

The Anyksciai fish pass is suitable only for local fish
species (roach, dace, chub, perch, pike) spawning in
spring since the Kavarskas dam downstream obstructs
the way of migratory fish (vimba, sea trout, salmon
and river lamprey) ascending upstream the Sventoji
River to their spawning areas. Thus, to facilitate the
ascending of migratory fish upstream to their spawn-
ing areas, one more fish pass near Kavarskas should
be built.

Studies carried out near Tauragé dam during the spawn-
ing migration of migratory fish in autumn revealed that
in 1998 the highest concentration of vimba and sea trout
was registered in the third ten-day period of Septem-
ber, whereas in 1999, their highest concentration was
observed in the second ten-day period of October. In
1998, the number of vimba near the Tauragé dam was
about 7,000, whereas the number of sea trout was about
2,000. Due to the unfavourable weather conditions of
the autumn of 1999, the number of migratory fish near
the dam was much lower: only about 3,900 vimba and
800 sea trout.

Most of the vimba and sea trout try to pass the
Tauragé dam by day from 13 p.m. till 15 p.m. It was
established that the number of sea trout jumping from
the water in the period of 10 min made about 46% of
their total number present near the dam, whereas
vimba made only 22%. These values are only orien-
tational and are applied only during the spawning
migration of fish in autumn. In future, after having
acquired more data, they could be made more pre-
cise.

According to the data collected in 1998—-1999, at least
11% of vimba and 18% of sea trout were transferred
through the Taurage fish lock above the dam at one

time during their spawning migration in autumn.
From the middle of September till the middle of Oc-
tober of 1998, about 460 vimba and 220 sea trout
ascended upstream through this fish pass, whereas
from the end of September till the beginning of No-
vember of 1999, their number was 430 and 150 re-
spectively.
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LIETUVOJE PASTATYTU ZUVU PRALAIDU IVERTINIMAS
ICHTIOLOGINIU ASPEKTU

V. Ziliukas, V. Ziliukiené
SANTRAUKA

Darbe pateikiama Lietuvoje pastatyty zuvy pralaidy
apzvalga, bei apibendrinami 1998—-1999 m. tyrimy
duomenys, leidziantys jvertinti kai kuriy ju efektyvuma.
Dabartiniu metu Lietuvoje yra pastatyta 11 zuvy pralaidy,
1§ kuriy: 2 sliuzo, 3 baseinéliy su vientisomis pertvaré-
lémis, 3 baseinéliy su iSpjovomis pertvarélése, 1 Denil,
2 ap¢jimo kanalo tipo. PeteSos ir Kelmytés zuvy pralaidos
dél techniniy kliti¢iy nefunkcionuoja, o Kertuojy, Strévos
ir Naudziy — veikia neefektyviai. Ateityje minétas zuvy
pralaidas, iSskyrus Kertuojy, reikéty rekonstruoti.
Anyksciu zuvy pralaida perkeliamos tik vietinés pavasari
nersianios riisys, kadangi Sventaja aukstyn i neritavietes
migruojan¢ioms Zuvims (ziobriui, $lakiui, lasisai, upinei
négei) kelig pastoja Zemiau esanti Kavarsko uztvanka.
1998-1999 m. tyrimy duomenimis Tauragés §liuzo tipo
zuvy pralaida iki rekonstrukcijos rudeninés migracijos
metu per vieng karta buvo perkeliama 11% ziobriy ir 18%
Slakiy, atplaukusiy prie uZtvankos. 1998 m. nuo rugséjo
iki spalio vidurio i§ viso perkelta apie 460 ziobriy ir 220
Slakiy; 1999 m. nuo rugséjo pabaigos iki lapkri¢io
pradzios — apie 430 ziobriy ir 150 §lakiy.
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