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Abstract. The aim of conducting the study was to describe the
habitats and the movements of juvenile Atlantic sturgeon,
Acipenser oxyrinchus oxyrinchus Mitchill, in the Wis³oka
River. Radio telemetry methods were used to identify
migration rates and the sites where sturgeon stopped during
the day. In the 2009-2010 period, 25 juvenile sturgeon
equiped with radio telemetry transmitters were released into
the Wis³oka; most of them left the river from two to seven days
later. In 2009, the sturgeon covered from 0 to 45.3 km, while
one year later in 2010 they covered from 0.1 to 54.1 km; the
mean migration rates in these two years did not differ
significantly statistically (P>0.05). The sturgeon migrated at
a mean rate of 0.84 BL (standard body length) s-1 in 2009 and
at 0.94 BL s-1 in 2010. No statistically significant dependence
was noted between migration rate and the size of the sturgeon.
The sturgeon were most frequently located in areas with
slow-flowing waters, and least frequently in riffle. In both
habitats, the sturgeon stopped at deep locations most
frequently in river channels, depressions formed beneath
submerged tree trunks, or in whirl areas. The greatest fraction
of bottom sediments in these places was sand (56-58%)
followed by gravel (33-35%). The results presented in the
present paper indicate that juvenile sturgeon migrate quickly
from the Wis³oka to the Vistula rivers.

Keywords: Acipenser oxyrinchus, radio telemetry,
behavior, habitat, restoration

Introduction

Understanding habitat requirements and basic mi-
gration rules is very important when planning stock-
ing projects and implementing protection measures
for threatened fish species. This is especially signifi-
cant for species of the sturgeon family,
Acipenseridae, which includes most of the species
threatened with extinction (Pikitch et al. 2005). The
Atlantic sturgeon, Acipenser oxyrinchus oxyrinchus

Mitchill, is an anadromous fish that inhabits marine
waters but spawns in rivers. It inhabits the Atlantic
coasts of North America from Florida to Labrador
(Grunwald et al. 2008). Based on the analysis of ar-
cheological and genetic materials, it has been deter-
mined that this species also inhabited the Baltic Sea
basin (Ludwig et al. 2002). This species became ex-
tinct in the Baltic sea in the twentieth century
(Gessner et al. 2006, Kolman et al. 2008). It was last
noted in Poland in the 1960s in the lower course of
the Vistula (Kolman 1996), and the last endemic in-
dividual in the Baltic Sea was caught off the coast of
Estonia in 1996 (Paaver 1999). The main cause of
the sturgeon’s disappearance was the long-term ef-
fects of anthropogenic factors that led to the transfor-
mation of aquatic ecosystems (Gessner et al. 2006,
Kolman et al. 2011).

The Atlantic sturgeon, A. oxyrinchus, was among
the largest fish noted in this part of the Baltic Sea
drainage. It spawned in the large rivers of the south-
ern Baltic from the Oder to the Neva rivers
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(Kulmatycki 1932, Kudersky 1983). Spawning mi-
grations began in the Vistula in March, and spawning
began between mid May and the end of July, de-
pending on water temperature (Kulmatycki 1932). In
the Vistula catchment area, historic sturgeon spawn-
ing grounds were located in several tributaries from
the Dunajec to the Drwêca rivers (Wa³ecki 1864,
Grabda 1968), and sturgeon also spawned in the
Wis³oka River (Nowicki 1889, Mamcarz 2000).
However, A. oxyrinchus had become a rare sight in
the submontane tributaries of the Vistula River, in-
cluding in the Wis³oka, by the first half of the twenti-
eth century (Staff 1950). After spawning, the
sturgeon swam downstream to the Gdañsk Bay. This
was one of the least understood stages of the stur-
geon life cycle. The way the sturgeon migrated, par-
ticularly in the deepest parts of streams makes
observing this behavior difficult as does the catch of
young specimens. Both of these factors have contrib-
uted to the weak understanding of this element of
sturgeon ecology. Advances in radio telemetry meth-
ods have enabled researchers to collect a range of
data regarding many aspects of fish ecology (Hodder
et al. 2007), including that of the sturgeons (Rochard
et al. 2001, Heublein et al. 2009). The habitat prefer-
ences of juvenile Atlantic sturgeon during the river
stage of development is not well understood. In Po-
land, no studies of this life stage were conducted
among the Baltic Sea sturgeon prior to their extinc-
tion. Studies of this kind that have been conducted
among naturally-spawning North American sturgeon
populations focused primarily on migration in the
mouths of rivers or in estuaries (Lazzari et al. 1986,
Secor et al. 2000, Halin et al. 2007, Fernandes et al.
2010). Monitoring the habitats used by juvenile stur-
geon and the characteristics of their migrations are
integral elements of the project to restore A.

oxyrinchus to the Baltic Sea basin (Gessner et al.
2006, Kolman et al. 2011). The aim of the study was
to identify the characteristics of the juvenile sturgeon
habitats and migrations in the Wis³oka River. Radio
telemetry methods were used to determine the rate of
migration and to identify the places where the fish
stopped during the day.

Materials and methods

The Wis³oka River is a mid-sized river in Poland and
one of the largest tributaries in the upper Vistula. The
Wis³oka drains a 4110 km2 catchment and its total
length is 164 km. The source of the river is in the Low
Beskid Mountains at an altitude of 575 m above sea
level, while its mouth is at an altitude of 154 m above
sea level. The flow of water in the Wis³oka fluctuates
significantly throughout the year. The mean flow at the
mouth is 34 m2 s-1, and fluctuations in water level
reach as much as 8 m. The upper course of the river
flows through forests, while the mid and lower courses
flow through agricultural and populated urban areas.
The upper course of the Wis³oka is subjected only to
slight anthropogenic pressure which means that water
quality and the ecological state of the river are good
(WIOS 2010). However, in the mid and lower courses
of the river the water is in a poor sanitary state because
of bacterial contamination. Barriers on the Wis³oka in-
clude six weirs and one dam that forms a reservoir.
Despite these threats, the hydrographic diversity of the
Wis³oka catchment remains high. Various riparian
habitats are found here, and the ichthyofauna is dis-
tinguished by high species richness (W³odek and
Skóra 1999, Jelonek et al. 2002). In total, 29 fish spe-
cies were registered in 1994-2001. European chub,
Leuciscus cephalus (L.), nase, Chondrostoma nasus

(L.), and barbel, Barbus barbus (L.) were the most
abundant and frequent species (Jelonek et al. 2002).

Sturgeon habitat preferences and migration were
studied in a segment of the lower course of the
Wis³oka measuring 58 km from the weir in Dêbica to
the river mouth near the Ostrówek. The width of the
river fluctuated from 30 to 55 m, and depth from 0.5
to 5.0 m. Segments of the river were regulated and
the banks were reinforced. The bottom substrate was
initially rock-gravel or sand with slight silty sedimen-
tation, while the mouth segment substrate was either
silt or sand-silt sediment. The weir at the discharge of
the water pipeline in Mielec had a significant impact
on the environmental conditions. The river current
was slowed, debris transport was halted, and the bot-
tom substrates were significantly silty. The water
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level during the study was average, which meant it
measured from 188 to 318 cm at the Institute of Me-
teorology and Water Management (IMGW) station in
Mielec.

Artificial reproduction of wild fish from the St.
John River was performed in Canada, and fertilized
eggs were imported to Poland. Egg incubation, larval
hatching, and rearing to the juvenile stage were all
performed in recirculating system tanks at the De-
partment of Sturgeon Breeding in Pieczarki (Inland
Fisheries Institute). Initially, the larvae were fed
Artemia napulii, which was then supplementing with
artificial feed. The subjects of the radio telemetry
studies comprised 25 juvenile sturgeon ranging in
age from 14 to 26-months with a mean body length
range of 53.6-79.3 cm and a mean body weight range
of 539.1-2152.4 g (Table 1). The fish were anesthe-
tized with Propiscin (IFI, Olsztyn) before the trans-
mitters were implanted. Three sizes of cylindrical
transmitters (Advanced Telemetry Systems) weigh-
ing 7, 14, or 17 g were implanted. In 2009, the
weight of the implanted transmitters was from 1.3 to
3.0% of the fish body weight, while in the following
year it was from 0.4 to 1.1%. The guaranteed working
time of the transmitters is from 114 to 410 days. The
abdominal incisions were stitched with either indis-
soluble surgical thread (Supramid) or polyamide
thread and disinfected with Betadine (EGIS, Hun-
gary). After implantation, the fish were held for about
two weeks in tanks at the culture facility. No mortal-
ity was noted among the sturgeon at this time. The
fish were transported by car to the stocking release
site (550 km) in tanks that were aerated with oxygen.
In 2009, the fish were released into the Wis³oka on
October 6, while in the 2010 the fish were released
into the river on October 7. In both years the fish
were released into the river at the same site.

A pontoon boat was sailed downstream the river

once per day at a speed of 6-8 km h-1, and the fish

were located using a three-element Yagi antenna and

a R410 manual receiver (Advanced Telemetry Sys-

tems). The location of the sturgeon was determined to

the nearest 10 m using a GPSmap 76 CSx (Garmin),

and the researchers made a visual inspection of the

habitat. The type of habitat was determined (riffle,

run, pool, whirl) as were its basic parameters (depth

and substrate). Additionally, R4500S dataloggers

with and four- or five-element Yagi antennas tracked

fish migrations 24 hours per day. The tracking stations

were located in Dêbica (1.1 km from the stocking site),

Pustków (10.5 km, only in 2009), Mielec (35.8 km),

and Gaw³uszowice (55.8 km).

The daily sturgeon migration rates were deter-

mined as the distance covered by individual fish on

subsequent days. Previous studies indicated that ju-

venile sturgeon migrate in rivers nocturnally

(Fredrich et al. 2008). Based on the length of the

night during the period analyzed, the sturgeon active

period was 13 hours per day. Differences between

the migration rates of the sturgeon in both study

years were analyzed with the U Mann-Whitney test.

The dependence between fish size and migration rate

was analyzed using Spearman’s correlation. All of

the statistical analysis was conducted using Statistica

(Statsoft Poland, Kraków).

Results

Most of the stocked sturgeon left the Wis³oka River
within a period of two to seven days following re-
lease. The fates of four fish were not determined de-
finitively (Table 2). The sturgeon were tracked for an
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Table 1
Total length (TL) and body weight (BW) of juvenile Atlantic sturgeon used in radio telemetry studies in the Wis³oka River in
2009-2010

Age (month) N TL ± SD (cm) TL range (cm) BW ± SD (g) BW range (g)

14 15 53.6±2.74 50-58 539.1±86.46 370-656

26 10 79.3±3.68 74-84 2152.4±690.13 1482-3790
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average of four days in 2009 and for three in 2010.
The sturgeon left the stocking site during the first
night following release. In 2009, the sturgeon mi-
grated from 0 to 45.3 km per day, while in 2010 they
migrated from 0.1 to 54.1 km. Only once was a stur-
geon noted to migrate upstream. On the first night it
swam 4.1 km (0.31 km h-1) downstream, and then
the next night it migrated 1.4 km (0.11 km h-1) up-
stream. In the subsequent days, it migrated down-
stream and seven days after release it left the
Wis³oka. The sturgeon migrated individually, and
each individual kept its own pace. The mean migra-
tion rate in each of the years did not differ signifi-
cantly statistically (P>0.05). The sturgeon migrated
with a mean speed of 0.84 BL s-1 in 2009 and of 0.94
BL s-1 in 2010 (Table 3). The maximum migration

rate was 3.1 km h-1 in 2009 and 7.3 km h-1 in 2010.
No statistically significant dependence between mi-
gration rate and sturgeon size was noted (P>0.05).

Statistically significant differences were deter-
mined among the habitats in which the the sturgeon
stayed during the day (Table 4). In both years these
were located most frequently in or near run, and least
frequently in riffle. The sturgeon chose deep areas of
both of these habitats, and these were most fre-
quently to river channels, deep pools beneath sub-
merged trees, or near whirls. The highest fraction of
bottom substrate in these places was sand (56-58%)
followed by gravel (33-35%). A separate evaluation
of siltation at sites inhabited by sturgeon indicated it
was an average of 20%.
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Table 3
Number of detections, mean daily migration rate (km h-1) and mean migration rate (BL s-1) of juvenile Atlantic sturgeon in the
Wis³oka River. Data represents means ± standard deviation

Age (in months) No. of detections
Range of localization
(days)

Mean daily migration
rate (km h-1)

Mean migration rate
(BL s-1)

14 71 4.1±1.39 1.42±0.82 0.84±0.45

26 42 3.44±0.71 2.02±1.87 0.94±0.88

Table 4
Characteristics of habitats chosen by juvenile Atlantic sturgeon in the Wis³oka River in 2009-2010

Parameter 2009 2010 Chi2 P

Habitat 23.59 >0.001

riffle 4.8 18.75

run 85.7 62.5

whirl 9.5 18.75

Micro-habitats 6.83 0.08

river channel 66.7 56.3

pool 9.5 18.8

submerged tree 4.8 6.3

flats 19.0 18.8

Depth (m) 22.67 >0.001

<1 19.0 0

1-2 28.6 0

>2 52.4 100

Bottom substrate 0.02 0.99

sand 0.58 0.56

gravel 0.35 0.33

rocks 0.07 0.11



Discussion

Radio telemetry has been used in studies of sturgeon

migration and habitat preferences. The possibility of

locating and identifying individual sturgeon has been

exploited to determine sturgeon habitat preferences

and the general rules of their migrations (Taverny et

al. 2002, Heublein et al. 2009). Knowledge of these

aspects of A. oxyrinchus behavior remains inade-

quate, and no detailed studies of sturgeon behavior

in rivers was conducted prior to the extinction of the

Baltic population. Information regarding juvenile At-

lantic sturgeon was not plentiful, and that which was

available generally pertained to the size of young fish

and the location of their capture (Kulmatycki 1932,

Grabda 1968). With the beginning of the program to

restore sturgeon to the Baltic Sea basin, studies were

begun on their migration, followed by studies of the

habitat preferences of sturgeon reared at hatcheries

as stocking material and then released into rivers

(Fredrich and Gessner 2007, Kapusta et al. 2007).

The first field work was conducted in the Drawa and

Drwêca rivers, which are lowland streams flowing in

the north of Poland and which offer the most advan-

tageous conditions for sturgeon reproduction

(Gessner and Bartel 2000, Kolman et al. 2008). The

results presented are the first data on sturgeon mi-

gration and habitat preference in submontane rivers.

The large size of the sturgeon released into the
Wis³oka was unusual for the stocking material nor-
mally released in Poland (Bartel and Kardela 2007).
The survival of the sturgeon in the Wis³oka was high.
Among the individuals that did not leave the river, it
is most likely that just one fish had died; while the
other three had probably not left the river before the
end of the study. The sturgeon remained at the re-
lease site in the Wis³oka only briefly and began
swimming downstream the first night following re-
lease. During similar studies conducted in June in
the Drwêca, a few hours after release the sturgeon
moved to the nearest depression in the river bottom.
More than 90% of the fish moved downstream with
very few swimming upstream. The fish remained
within 200 m of the release site for a period ranging

from one to 21 days (Kapusta 2010). However, the
sturgeon released into the Drwêca in October re-
sponded just like those released into the Wis³oka and
left the release site within a day or two. Determining
the period during which the sturgeon remain at the
release site can be significantly important to the suc-
cess of the stocking operation. Considerable concen-
trations of rather bold fish might be attractive prey for
piscivorous animals. Attacks by American mink,
Neovison vison Schreber, on juvenile sturgeon were
confirmed in the Drwêca river (A. Kapusta, unpub-
lished data). Illegal catches, including those of juve-
nile fish just after stocking, are still prevalent in the
inland waters of Poland (PROP 2007). Because of
this, determining the time the sturgeon spend at the
stocking site following release can be of practical use
in implementing protection measures.

Natural river systems are open hydraulic systems
that are in dynamic equilibrium. The water flow in
submontane rivers results in alternating segments of
riffle and run. Constructions on the Wis³oka have
disrupted natural processes occurring in the
riverbed. The movements of the sturgeon were stud-
ied in the lower reaches of the river where riffle oc-
curred rarely and were usually much shorter than
neighboring segments of run. Because of this, the
sturgeon had substantially more segments of run to
their disposal than they did of riffle with fast water
flow. The sturgeon usually stopped at deep sites with
either sand or gravel substrates. Similar habitats
were also chosen by sturgeon in the Drwêca (Kolman
et al. 2008). The sturgeon were most frequently
found in smaller or larger lengthwise channels that
had formed in the riverbed. However, in the Drawa,
the sturgeon first choice habitat was deep holes in the
riverbed followed by visible woody debris (Fredrich
et al. 2008). In contrast to the Wis³oka, there are
a large number of submerged trees in the Drawa
riverbed, which is why the availability of this mi-
cro-habitat was higher in the Drawa as compared to
the Wis³oka. Generally, in all the rivers studied, juve-
nile Atlantic sturgeon chose deep, sandy sites with-
out submerged vegetation. During the stage when
juvenile Atlantic sturgeon inhabited the Hudson
River they also preferred deep sites (Bain 1997).

100 Andrzej Kapusta et al.



Similar preferences were also confirmed in other

sturgeon species. Under laboratory conditions, juve-

nile A. oxyrinchus desotoi exhibited preferences for

sandy substrates (Chan et al. 1997). However, in the

lower course of the Peshtigo River lake sturgeon,

Acipenser fulvescens Rafinesque, aged 0+ stopped

most frequently at sites with depths of 1.3 m and

sandy substrates (Benson et al. 2005). Under labora-

tory conditions, it was confirmed that juvenile stur-

geon prefer sandy to rock, gravel, or smooth plastic

substrates (Peale 1999).

The speed at which the juvenile Atlantic sturgeon

migrated downstream in the Wis³oka was faster in

comparison to that noted in the Drwêca. The mean

daily migration rate in the Wis³oka ranged from 1.42

to 2.02 km h-1. In the Drwêca four-month-old stur-

geon (mean total length – 21 cm, mean body weight –

33 g) migrated at a speed of 0.85 km h-1, while

16-month-old sturgeon (at 39 cm and 490 g, respec-

tively) migrated at a mean speed of 0.51 km h-1

(Kapusta et al. 2008). These differences noted could

be linked to the mean water flow speed in the two

rivers. The mean water flow rate in the Wis³oka was

faster than that in the Drwêca. The sturgeon migrated

at various speeds, and periods of slower migration

were punctuated with periods of very fast migration.

Similar behavior was also noted in both the Drawa

and the Drwêca (Fredrich et al. 2008, Kapusta et al.

2008). However, no incidents of halted migration

with the fish remaining in one area for a few days

were noted. In the Drawa and the Drwêca, a small

number of the sturgeon remained in one area for

a period of two to three weeks. The juvenile sturgeon

rarely switched direction and began migrating up-

stream, and just one instance of this was noted in the

Wis³oka in 2009 when a sturgeon swam 1.4 km up-

stream in one night. Fredrich and Gessner (2007)

noted that one sturgeon migrated 7 km upstream in

the Peene River from the stocking site before swim-

ming into the Szczecin Lagoon. In turn, about 5% of

the migrations tracked in the Drwêca River were up-

stream (Kapusta et al. 2008); however, the length of

these ranged from several to several tens of meters,

and they were undertaken within the vicinity of one

distinct type of bottom structure (deep holes, chan-

nels).

The speed and direction of juvenile Atlantic stur-

geon migration can change depending on the dis-

tance to the estuary or the season of the year, among

other factors. In the Nanticoke River, the juvenile At-

lantic sturgeon from rearing facilities migrated

downstream at a daily rate of 0.04 to 0.08 km (Secor

et al. 2000). The migration speed depended on the

distance between the stocking site and the river

mouth; the migration rate quickened as the distance

from the river mouth increased (0-60 km). However,

the migration rate of juvenile Atlantic sturgeon from

a wild population in the Cape Fear River depended

on water temperature (Moser and Ross 1995). In

summer, the sturgeon migrated very slowly (mean

rate of 0.7 km d-1), while in winter and spring they

were significantly faster (1.3 km d-1). During the mi-

gration in the Wis³oka, the sturgeon migrated a daily

average of 18.5 km d-1 in 2009 and 26.2 km d-1 in

2010. The fastest fish recorded migrated a distance

of 20 km in four hours. Similar results were obtained

by Moser and Ross (1955) who studied the migra-

tions of juvenile Acipenser brevirostrum Lesueur.

The sturgeon, which were fitted with transmitters,

migrated within a speed range of 8.5 to 36 km d-1.

The behavioral ecology of the sturgeon that in-

habited the Baltic Sea catchment area is not well un-

derstood. Using telemetry in migration studies

permitted collecting data that would be difficult to

obtain using conventional methods. The survival of

the Atlantic sturgeon released into the Wis³oka was

high. The sturgeon swam downstream quickly, at

a mean speed of 1.42 km h-1 in 2009 and at 2.02 km

h-1 in 2010. The migration rate was not connected to

fish size, and migrating upstream was noted very in-

frequently. During the day, the sturgeon stayed at

deep holes with sandy bottoms. The studies indi-

cated that the conditions in the Wis³oka are advanta-

geous for sturgeon as they migrate to the sea. The key

question remains unanswered: will the juvenile At-

lantic salmon released return as mature adults, and

will they find appropriate breeding conditions? Since

restoration of the Atlantic sturgeon is being
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performed in the Wis³oka River, the state and size of
sites suitable for spawning should be determined.

Acknowledgments. This study was financed by the In-
land Fisheries Institute within the scope of statutory
project S-027/2010-2012. A. Duda and G. Wisz-
niewski assisted with implanting transmitters in the
fish, while the staff at the Rzeszów chapter of the Polish
Angling Association assisted in field work, for which the
authors are especially thankful.

References

Bain M.B. 1997 – Atlantic and shortnose sturgeons of the
Hudson River: common and divergent life history attrib-
utes – Environ. Biol. Fish. 48: 347-358.

Bartel R., Kardela J. 2007 – Stocking Polish marine areas in
2006 – Komun. Ryb. 4: 17-223 (in Polish).

Benson A.C., Sutton T.M., Elliott R.F., Meronek T.G. 2005 –
Seasonal movement patterns and habitat preferences of
age-0 lake sturgeon in the lower Peshtigo River, Wiscon-
sin – Trans. Am. Fish. Soc. 134: 1400-1409.

Chan M.D., Dibble E.D., Kilgore K.J. 1997 – A laboratory
examination of water velocity and substrate preference
by age-0 Gulf sturgeons – Trans. Am. Fish. Soc. 126:
330-333.

Fernandes S.J., Zydlewski G.B., Zydlewski J.D., Wippel-
hauser G.S., Kinnison M.T. 2010 – Seasonal distribution
and movements of shortnose sturgeon and Atlantic stur-
geon in the Penobscot River Estuary, Maine – Trans. Am.
Fish. Soc. 139: 1436-1449.

Fredrich F., Gessner J. 2007 – Ultrasonic study of down-
stream migration and habitat use of yearling sturgeon in
the lower part of River Peene, Germany – In: 7th Confer-
ence on Fish Telemetry held in Europe, Book of
Abstracts, Silkeborg, 17-21 June 2007.

Fredrich F., Kapusta A., Ebert M., Duda A., Gessner J. 2008 –
Migratory behaviour of young sturgeon, Acipenser

oxyrinchus Mitchill, in the Oder River drainage. Prelimi-
nary results of a radio telemetric study in the Drawa
River, Poland – Arch. Pol. Fish. 16: 105-117.

Gessner J., Bartel R. 2000 – Sturgeon spawning grounds in
the Odra River tributaries: A first assessment – Bol. Inst.
Esp. Oceanogr. 16: 127-137.

Gessner J., Arndt G.-M., Tiedemann R., Bartel R., Kirsch-
baum F. 2006 – Remediation measures for the Baltic
sturgeon: status review and perspectives – J. Appl. Ich-
thyol. 22 (Suppl. 1): 23-31.

Grabda E. 1968 – Sturgeon: a disappearing fish – Och. Przyr.
33: 177-191 (in Polish).

Grunwald C., Maceda L., Waldman J., Stabile J., Wirgin I.
2008 – Conservation of Atlantic sturgeon Acipenser

oxyrinchus oxyrinchus: delineation of stock structure and
distinct population – Conser. Genet. 9: 1111-1124.

Hatin D., Munro J., Caron F., Simons R.D. 2007 – Move-
ments, home range size, and habitat use and selection of
early juvenile Atlantic sturgeon in the St. Lawrence
estuarine transition zone – Am. Fish. Soc. Symp. 56:
129-155.

Heublein J.C., Kelly J.T., Crocker C.E., Klimley A.P., Lindley
S.T. 2009 – Migration of green sturgeon, Acipenser

medirostris, in the Sacramento River – Environ. Biol.
Fish. 84: 245-258.

Hodder K.H., Masters J.E.G., Beaumont W.R.C., Gozlan R.E.,
Pinder A.C., Knight C.M., Kenward R.E. 2007 – Tech-
niques for evaluating the spatial behaviour of river fish –
Hydrobiologia 582: 257-269.

Jelonek M., ¯urek R., Klich M. 2002 – The ichthyofauna of
the Wis³oka River near the newly-built Mokrzec Reser-
voir (Starostwo Dêbica) – Suppl. Acta Hydrobiol. 3:
69-78 (in Polish).

Kapusta A., Duda A., Kolman R. 2007 – Methods for stydying
migrations of juvenile Baltic sturgeon, Acipenser

oxyrinchus Mitchill, in the Drwêca and Drawa rivers – In:
Restoring the Baltic Sturgeon (Ed.) R. Kolman, Wyd. IRS,
Olsztyn: 37-53 (in Polish).

Kapusta A., Duda A., Kolman R. 2008 – Migration of juvenile
Atlantic sturgeon, Acipenser oxyrhynchus Mitchill, in the
Drwêca River – In: Current state and active protection of
natural populations of sturgeon threatened with extinc-
tion (Eds) R. Kolman, A. Kapusta Wyd. IRS, Olsztyn:
135-150 (in Polish).

Kapusta A. 2010 –What follows the hatchery? Using teleme-
try in the protection of threatened fish species – In: Cul-
ture, rearing, and prophylactics of rare, protected, and
other fish species (Eds) Z. Zakêœ, K. Demska-Zakêœ, A.
Kowalska, Wyd. IRS, Olsztyn: 23-34. (in Polish).

Kolman R. 1996 – The past and future of sturgeon in Poland –
Zool. Pol. 41: 171-178 (in Polish).

Kolman R., Kapusta A., Szczepkowski M., Duda A.,
Bogacka-Kapusta E. 2008 – The Baltic sturgeon
Acipenser oxyrhynchus oxyrhynchus Mitchill – Wyd. IRS,
Olsztyn, 73 p. (in Polish).

Kolman R., Kapusta A., Duda A., Wiszniewski G. 2011 –
Review of the current status of the Atlantic sturgeon
Acipenser oxyrinchus oxyrinchus Mitchill 1815, in
Poland: principles, previous experience, and results – J.
Appl. Ichthyol. 27: 186-191.

Kudersky L.A. 1983 – Sturgeon in the drainage-basin of
Onega and Ladoga lakes – Sborn. Nauch. Trud.
GosNIORKh. 205, 128-149 (in Russian).

Kulmatycki W. 1932 – On preserving sturgeon in Polish rivers
– Ochrona Przyrody. Roczn. XII: 1-21 (in Polish).

102 Andrzej Kapusta et al.



Lazzari M.A., O’Herron J.C., Hasting R.W. 1986 – Occur-
rence of juvenile Atlantic sturgeon, Acipenser
oxyrinchus, in the upper tidal Delaware River – Estuaries
9: 356-361.

Ludwig A., Debus L., Lieckfeldt D., Wirgin I., Benecke N.,
Jenneckens I., Williot P., Waldman J.R., Pitra C. 2002 –
When the American sea sturgeon swan east – Nature
419: 447-448.

Mamcarz A. 2000 – Decline of the Atlantic sturgeon Acipenser

sturio L., 1758 in Poland: An outline of problems and
prospects – Bol. Inst. Esp. Oceanogr. 16: 191-202.

Moser M.L., Ross S.W. 1995 – Habitat use and movements of
Shortnose and Atlantic sturgeons in the lower Cape Fear
River, North Carolina – Trans. Am. Fish. Soc. 124:
225-234.

Nowicki M. 1889 – On the fish of the river basins of the
Vistula, Styr, Dniester, and Prut rivers in Galicia – Fr.
Kulczyki i Sp., Kraków, 54 p. (in Polish).

Paaver T. 1999 – Historic and recent records of native and
exotic sturgeon species in Estonia – J. Appl. Ichthyol. 15:
129-132.

Peake S. 1999 – Substrate preferences of juvenile hatch-
ery-reared lake sturgeon, Acipenser fulvescens – Environ.
Biol. Fish. 56: 367-374.

Pikitch E.K., Doukakis P., Lauck L., Chakrabarty P., Erickson
D.L. 2005 – Status, trends and management of sturgeon
and paddlefish fisheries – Fish Fish. 6: 233-265.

PROP 2007 – The most urgent issues in environmental pro-
tection in Poland – The State Council for Nature Conser-
vation, Warszawa, 18 p. (in Poland).

Secor D.H., Niklitschek E.J., Stevenson J.T., Gunderson T.E.,
Minkkinen S.P., Richardson B., Florence B., Mangold M.,
Skjeveland J., Henderson-Arzapalo A. 2000 – Dispersal
and growth of yearling Atlantic sturgeon, Acipenser

oxyrinchus, released into Cheasapeake Bay – Fish. Bull.
98: 800-810.

Staff F. 1950 – Freshwater fish in Poland and neighboring
countries – Wydawnictwo Trzaska, Evert i Michalski,
Warszawa, 286 p. (in Polish).

Rochard E., Lepage M., Dumont P., Tremblay S., Gazeau C.
2001 – Downstream migration of juvenile European stur-
geon Acipenser sturio L. in the Gironde Estuary – Estu-
aries 24: 108-115.

Taverny C., Lepage M., Piefort S., Dumont P., Rochard E.
2002 – Habitat selection by juvenile European sturgeon
Acipenser sturio in the Gironde estuary (France) – J.
Appl. Ichthyol. 18: 536-541.

Wa³ecki A. 1864 – Materials for the ichthyological fauna of
Poland. II A systematic review of Polish fish – Drukarnia
Gazety Polskiej. Warszawa, Poland. 115 p. (in Polish).

WIOS 2010 – Environmental status report for the
Subcarpathian Voivodeship in 2009 – Biblioteka
Monitoringu Œrodowiska, Rzeszów (in Polish).

W³odek J.M., Skóra S. 1999 – Ichthyofaunistic investigations
in the river and catchment area of Wis³oka in the years
1994-1995 – Rocz. Nauk. PZW 12: 29-60 (in Polish).

Streszczenie

Przemieszczanie siê i wybór siedlisk przez juwenalne jesiotry ostronose w Wis³oce
(po³udniowa Polska)

Przeprowadzono badania, których celem by³a charakterystyka
siedlisk oraz przemieszczania siê juwenalnych jesiotrów
ostronosych Acipenser oxyrinchus oxyrinchus Mitchill
w Wis³oce. Za pomoc¹ metody telemetrycznej okreœlono tem-
po migracji oraz zidentyfikowano miejsca, w których jesiotry
zatrzymuj¹ siê w ci¹gu dnia. W latach 2009-2010 wpuszczo-
no do Wis³oki 25 juwenalnych jesiotrów zaopatrzonych w na-
dajniki radiotelemetryczne. Wiêkszoœæ wpuszczonych
jesiotrów opuœci³a Wis³okê w okresie od dwóch do siedmiu
dni po zarybieniu. W 2009 roku jesiotry pokonywa³y w ci¹gu
doby od 0 do 45,3 km, z kolei w 2010 roku od 0,1 do 54,1 km.
Œrednie tempo migracji w obu latach nie ró¿ni³o siê istotnie

statystycznie (P>0,05). Jesiotry przemieszcza³y siê ze œredni¹
prêdkoœci¹ 0,84 BL (d³ugoœæ cia³a) s-1 w 2009 roku i 0,94 BL
s-1 w roku 2010. Nie stwierdzono istotnej statystyczne zale-
¿noœci pomiêdzy tempem migracji a wielkoœci¹ jesiotrów. Naj-
czêœciej ryby by³y lokalizowane w obrêbie plos, a najrzadziej
zatrzymywa³y siê w bystrzach. W obu tych siedliskach jesiotry
zatrzymywa³y siê w miejscach g³êbokich, najczêœciej by³y to
rzeczne rynny, g³êbokie do³y pod drzewami zatopionymi
w nurcie rzeki lub w obrêbie zastoisk. Najwiêksz¹ czeœæ sub-
stratu dennego w takich miejscach stanowi³ piasek (56-58%),
a w dalszej kolejnoœci ¿wir (33-35%).
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