Arch. Pol. Fish. (2009) 17: 77-84
DOI 10.2478/v10086-009-0005-0

SHORT COMMUNICATION
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Abstract. The composition and structure of the ichthyofauna
of the rivers of the Romincka Forest (Pregola River basin,
northeastern Poland) was investigated. Twenty-two fish
species were confirmed to occur, four of which are protected:
bullhead, Cottus gobio L.; spined loach, Cobitis taenia L.;
bitterling, Rhodeus sericeus (Pall.); stone loach, Barbatula
barbatula (L.). Species richness was the highest in the Bludzia
River, in which 17 fish species belonging to 6 ecological
reproductive guilds were confirmed. The ichthyofauna of the
other rivers in the forest generally comprised 6-10 fish species
belonging to 4-5 ecological reproductive guilds. The number
of fish occurring at sampling sites decreased with increased
river gradient, while the number of rheophilic species
increased.
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Knowledge of the ichthyofauna of the rivers in the
Warmia, Mazury, and Suwalki regions is fragmen-
2001).
ichthyofauna studies have only been conducted in

tary (Terlecki et al. Fundamental
the basins of a few rivers, as follows: kyna
(Szczerbowski et al. 1968, Szczerbowski 1972,
Terlecki et al. 2004), Pasteka (Radtke and Debowski
1996, Debowski et al. 2004), Pisa (Penczak et al.
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1998), and Czarna Hancza (Mironiuk and
Babietyniska 1979, Biatokoz and Chybowski 1997,
1999). While a few publications refer generally to the
rivers of the Warmia, Mazury, and Suwalki regions
as supporting various fish species (Rembiszewski
and Rolik 1975, Bninska and Leopold 1987,
Btachuta and Witkowski 1997), the ichthyofauna of
many of these regions’ rivers has yet to be investi-
gated. This also refers to the rivers of the Romincka
Forest. There are references though to the occurrence
of grayling, Thymallus thymallus (L) in the
Btedzianka (St. 1915, Witkowski et al. 1984) and the
Bludzia River (Witkowski et al. 1984).

The Romincka Forest is an extensive, naturally
varied forest complex in the Lithuanian Lakeland in
the mesoregion of the Romincka Forest (Kondracki
1998). Thanks to its rich mosaic of habitats that have
been little disturbed by human activity, the
Romincka Forest is an important natural area. It is
listed as a special habitat protection area within the
framework of the Natura 2000 program
(PLH280005). The Romnicka Forest Landscape
Park was established there, and the most valuable ar-
eas are protected as nature preserves. The aim of the
current study was to present the composition and
structure of the ichthyofauna of the rivers in the
Romincka Forest against the backdrop of environ-
mental conditions.

The studies were conducted on the following
rivers: Jarka, Btedzianka, Bludzia, Czerwona Struga,
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Figure 1. Distribution of sampling sites in the rivers of the Romincka Forest.

Zytkiejmska Struga, Pstrgzna, Wielki Budier, and
a Nameless stream (Fig. 1, Table 1).

Twenty-five sampling sites were designated, of
these 21 were located on running waters and four
were in ponds that had formed from either natural or
artificial damming.

In June and July of 2004, electrofishing was con-
ducted at the designated sites. Fish were caught
along segments of 150-200 m from the whole width
of the river beds either by wading against the current
or from boats. The fish were identified to the species
(Brylinska 2000). The species richness of the
ichthyofauna was analyzed and expressed in the
number of fish species occurring at individual sta-
tions (Ngat), the relative share of rheophilic species
(reo), and the number of ecological reproductive
guilds (Hol¢ik et al. 1989). The following species
were classified as rheophilic: brown trout, Salmo
trutta m. fario L.; grayling; minnow, Phoxinus
phoxinus (L.); stone loach, Barbatula barbatula (L.),
bullhead, Cottus gobio L.; chub, Leuciscus cephalus
(L.). The other species were classified as eurytopic.

Ten species of fish were confirmed in the Jarka
River (Tables 2, 3). They belonged to five ecological
reproductive guilds, and one species was classified

as rheophilic (Fig. 2). The dominant species were
minnows or bleak, Alburnus alburnus (L.). The share
of the other fish species was not great. Eight fish spe-
cies were identified in the Btedzianka River. They be-
longed to five ecological reproductive guilds, among
which four species were rheophilic (Table 2, Fig. 2).
Minnows dominated at all of the sampling sites, and
their share fluctuated from 70.6 to 92.8% (Table 3).
Although less abundant, brown trout and stone loach
were also noted at all the sampling sites. The other
species occurred less frequently, and some were only
noted sporadically. The ichthyofauna of the Bludzia
comprised 17 fish species (Table 3). These belonged
to six ecological reproductive guilds, among which
six species were classified as rheophilic (Table 2, Fig.
2). Except at station 1, the dominant species was the
minnow at a share ranging from 55.6 to 92.4%. Eight
species were noted in the Czerwona Struga (Tables 2,
3). These belonged to five ecological reproductive
guilds, among which there was one rheophilic spe-
cies (Fig. 2). The dominant species were Prussian
carp, Carassius gibelio (Bloch), and sunbleak,
Leucaspius delineatus (Heckel). Six species of fish
were noted in Zytkiejmska Struga (Table 2, 3). These
belonged to four ecological reproductive guilds,
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Table 1
Characteristics of sampling sites of the rivers in the Romincka Forest. Bottom substrate: r-rocks, g-gravel, s-sand, m-mud. Aquatic
vegetation: s-slight, d-dense, - none

Geographic ~ Mean (range) Mean (range) Mean slope  Bottom Aquatic
River Station co-ordinates  width (m) depth (m) (%o0) substrate vegetation
1 N 54°18.6’ 4,0 0.6 2.8 I,g s m s
E22022.1° (3.0-7.0) (0.4-1.5)
Jarka 2 N 54°18.5° 40 0.6 1.2 s, m s
E22°21.7 (3.0-7.0) 0.4-1.2
3 N 54°19.3’ 5.0 15 0.8 S, g s
E22°20.7’ (4.0-7.0) (0.8-2.0)
1 N 54°18.2° 5.0 0.6 5.3 I, g s s
E 220395 (4.0-8.0) (0.1-1.5)
2 N 54°18.6’ 2.5 0.9 4.8 g, N
E 22°38.3’ (1.5-5.0) (0.6-1.6)
. 3 N 54°19.7 2.0 0.6 2.5 s, m s
Blgdzianka F 22°36.1" (2.0-3.0) (0.2-1.0)
4 N 54°19.7 2.0 0.6 2.5 S, m N
E 22°36.1’ (2.0-3.0) (0.2-1.5)
5 N 54°20.4’ 25 0.7 1.8 s, m d
E 22°35.1’ (2.0-3.0) (0.3-0.8)
1 N 54°19.4’ 4.0 1.2 0.9 g, s, m N
E 22°20.6’ (3.0-6.0) (0.2-1.5)
2 N 54°19.0° 2.0 1.0 3.1 I, g s
. E22°34.5 (1.0-4.0) (0.2-1.0)
Bludzia 3 N 54°20.0° 6.0 05 2.9 Igs s
E22°33.7 (4.0-10.0) (0.2-1.2)
4 N 54°20.6’ 3.0 0.6 0.7 g, s, m s
E22°34.2’ (2.5-4.5) (0.2-1.5)
1 N 54°19.5° <2.0 0 (pond) m d
Czerwona Struga £22%31.9
2 N 54°20.0° 2.0 0.3 14.3 ,gs -
E 22°33.7 (1.0-3.0) (0.1-0.6)
1 N 54°20.9’ 14 0.2 3.1 L,gs s
E 22°40.5 (1.0-1.5) (0.1:0.2)
— 2 N 54°20.9’ 2.2 0.6 1.6 s d
Lytkicjmska Struga £220303  (20-25) 06-10)
3 N 54°21.2° 2.5 1.3 14 s, m d
E22°36.7 (2.0-4.0) (0.6-2.0)
1 N 54°19.9’ <1.0 0 (pond) m d
E 22°41.9°
2 N 54°19.9° 1.2 0.2 12.5 g s
E22°41.9° (1.0-2.0) (0.2:0.4)
Pstrgina 3 N 54°20.1° <1.0 0 (pond) m d
E 22°41.7
4 N 54°20.1° 15 0.3 10.0 g, N
E22°41.7 (1.5-2.5) (0.3-0.4)
5 N 54°20.4’ 1.2 03 125 L,gs s
E 22°40.7 (1.0-1.5) (0.2:0.4)
Wielki Budier 1 N 54°19.8 14 0.2 22.1 ,gs -
E 22°40.8’ (1.0-2.0) (0.1-0.5)
1 N 54°20.7 <1.0 0 (pond) m d
Nameless stream £22°39.1
2 N 54°20.7’ 1.8 0.2 3.5 g, s

E 22°39.1’ (1.5-2.0) (0.2-0.3)
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Figure 2. Number of fish species belonging to each ecological reproductive guild confirmed in the rivers of the Romincka Forest.

Table 2

General characteristics of the ichthyofauna at sampling stations in the rivers of the Romincka Forest

River

Station

Number of
specimens

Species
richness

Number of

rheophilic species

Number of
eurytopic species

Number of eco-
logical reproduc-
tive guilds

Jarka

Btedzianka

Bludzia

Czerwona Struga

Zytkiejmska Struga

Pstraznia

Wielki Budier

Nameless stream
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among which there were two rheophilic species (Fig.
2). Station 1 was dominated by stone loach (73.9%),
station 2 by gudgeon (80.0%), and station 3 by Prus-
sian carp (56.5%) and pike, Esox lucius L. (39.1%).
The ichthyofauna of the Pstrazna River comprised
eight species of fish (Tables 2, 3), belonging to four
ecological reproductive guilds, including one
rheophilic fish species (Fig. 2). Station 1 was inhab-
ited exclusively by Crucian carp, Carassius carassius
(L.) and Prussian carp. Nine-spined stickleback,
Pungitius pungitius (L.), dominated at stations 2 and
4, while sunbleak did so at station 3 (59.1%), and
minnow at station 5 (62.5%) (Table 3). Ten fish spe-
cies were noted in the Nameless stream. These be-
longed to five ecological reproductive guilds, two of
the species were classified as rheophilic (Table 2, Fig.
2). Prussian carp or stone loach dominated (Table 3).
Only nine-spine stickleback was noted in the Wielki
Budier (Table 3).

The number of fish species occurring at particu-
lar stations generally decreased as the river gradient
decreased (Fig. 3). The best equation for illustrating
this dependency was statistically significant and was
as follows:

In (Ngat) = 1.8894 - 0.06895 x S

r* = 0.3655, P = 0.0037, SE = 0.53

where: Ngat — number of fish species, S - de-
creases in river gradient (%o), r? — determination

12 |

10 { o *

Species richness

coefficient, P - significance of the regression coeffi-
cient, SE - standard error.

The percentage of rheophilic species in the com-
position of the ichthyofauna was also dependent on
the decrease in river gradient and increased as the
gradient increased within the range of 0 to about 6 %o
(Fig. 4). The best equation for illustrating this de-
pendency was as follows:

reo = 23.462 + 30.6298 x In (S)

1’ = 0.4007, P = 0.0113, SE = 24,3

where: reo - share of rheophilic fish species (%).

Twenty-two fish species were confirmed in the
rivers of the Romincka Forest, among which four
(bullhead, spiny loach, bitterling, stone loach) are
under protection. The greatest species richness, ex-
pressed as the number of fish species, was noted in
the Bludzia River, in which 17 species belonging to
six ecological reproductive guilds were noted. The
ichthyofauna of the forest’s remaining rivers and
streams usually comprises from six to ten species be-
longing to four to five ecological reproductive guilds.

The species richness of the Romnicka Forest rivers
is similar to that of other rivers in the same region with
analogous hydrographic conditions. The number of
species occurring in the Romnicka Forest rivers (22)
was similar to that in the upper segment of the Czarna
Hancza River (20) (Bialokoz and Chybowski 1997), as
well as in its middle reaches and tributaries (22)

12 15 18 21 24

Bottom slope (%o)

Figure 3. Dependence of species richness of fish assemblages (Ngat) confirmed at sampling stations and river bottom slope (S).
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Figure 4. Dependence between the share of rheophilc species (reo) and river bottom slope (S).

(Biatokoz and Chybowski 1999). A larger number of
species was noted in the upper Lyna River and its trib-
utaries (26) (Szczerbowski 1972), and in its middle
reaches (27) (Terlecki et al. 2004).

The species rishness of the Romincka Forest rivers
was significantly dependent on the river gradient and
the associated current speeds. The number of species
decreased as the gradient increased; this was likely
because it was difficult for species that avoid rapid
currents to find the appropriate ecological niches. The
same negative correlation between these parameters
was also noted in the Czarna Haficza and its tributar-
ies (Biatokoz and Chybowski 1999).

The dominant species in most of the forest’s
rivers were rheophilic. In the Jarka, Bludzia, and
Btedzianka rivers, the most frequent dominant was
the minnow. In the nameless stream and the
Zytkiejmska Struga, the most frequent dominant
was the stone loach. The streams with the highest
gradients, but still small in size (Pstrazna and
Wielki Budier), were not dominated by rheophilic
species, but rather by fish that can inhabit various
environments, most frequently by nine-spine
stickleback. Because of this, the link between the
percentage of rheophilic species and the river gra-
dient was only significant when the latter did not

exceed 6 %o, which was the gradient noted in the
larger streams and rivers with well-developed
beds.
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Ichtiofauna rzek Puszczy Rominckiej (zlewnia rzeki Pregoly, pélnocno-wschodnia

Polska)

Celem pracy bylo okreslenie sktadu i struktury ichtiofauny
rzek polskiej czesci Puszezy Rominckiej na tle warunkow $ro-
dowiskowych. Badania przeprowadzono w 2004 roku, na rze-
kach: Jarce, Bledziance, Bludzi, Strudze,
Zytkiejmskiej Strudze, Pstraznej, Wielkim Budierze i cieku

Czerwonej

bez nazwy. Na wyznaczonych stanowiskach przeprowadzono
elektropotowy, towigc ryby na catej szerokosci koryta rzeki, na
odcinkach o dtugosci 150-200 m, brodzac pod prad wody lub
splywajac todzia. W rzekach Puszczy Rominckiej stwierdzono
wystepowanie 22 gatunkow ryb, sposréd ktérych 4 gatunki
(gtowacz biatoptetwy Cottus gobio L., koza Cobitis taenia L.,
rézanka Rhodeus sericeus (Pall.) i $liz Barbatula barbatula
(L.)) podlegaja ochronie gatunkowej. Najwiekszym bogac-

twem ichtiofauny wyrézniata sie rzeka Bludzia, w ktorej

stwierdzono wystepowanie 17 gatunkéw ryb, nalezacych do 6
ekologicznych grup rozrodczych. Ichtiofauna pozostatych rzek
Puszczy skladata si¢ zwykle z 6-10 gatunkéw ryb, nalezacych
do 4-5 ekologicznych grup rozrodczych. Bogactwo gatunkowe
ichtiofauny bylo istotnie zalezne od spadku dna i zwiazanej
z nim szybko$ci nurtu. W wigkszosci rzek dominujacymi ga-
tunkami byly ryby reofilne. W rzekach: Jarce, Bludzi
i Bledziance, najcz¢stszym dominantem byta strzebla potoko-
wa Phoxinus phoxinus (L.), a w cieku bez nazwy i Zyt-
kiejmskiej Strudze zwykle dominowal $liz. Na czesci
stanowisk, szczegdlnie z wodg stojaca, dominowat kara$ sre-
brzysty Carassius gibelio (Bloch). Stwierdzono istotny staty-
stycznie, dodatni zwigzek wzglednego udzialu gatunkéw
reofilnych w sktadzie ichtiofauny ze spadkiem rzek o wyraznie
uksztattowanym korycie.



