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The paper presents an analysis of taxonomic features from
one river and six different lake populations of perch (Perca
fluviatilis L.). Values and variability of meristic features were
determined, as also their relations with individual body
length. Morphology and meristic features of lake perch
populations were compared with river population of this
species.

INTRODUCTION

According to the latest systematics perch (Perca fluviatilis L.) represents one of the
three species belonging to Perca genus (Thorpe, 1977 a; Collette and Bédndrescu, 1977).
The other two are: American yellow perch (Perca flavescens Mitchill, 1814) and Perca
schrenki Kessler,1874. Distribution rarige of Perca schrenki is limited to the Alakul and
Balkhash Lake systems in eastern Kazakh, i.. to typical refuge water bodies. Perch in this
area got isolated in the Tertiary period and developed an original form, considerably
differing from other Perca species (Zadin, 1949). Perca Sfluviatilis L. and Perca flavescens
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Mitchill inhabit Eurasian and North American inland waters of similar geographic
latitude. Additionally, Perca fluviatilis L. has been introduced into the inland waters of
Australia, New Zealand and North Africa (Fig. 1).
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Fig. 1. Geographic distribution of Perca speeies (after Thorpe 1977, Collette and BXnZrescu 1977)

Due to geographic isolation, lasting since Pleistocene or early Holocene (Cihar 1975),
yellow perch developed specific features, different from European perch. These are,
among others: strong scale cover over the cheeks and opercular bones, lower number of
rays in fins, lower number of branchial spines (sp. branch.) and vertebrae. Differences
between American and European perch are noted only with respect to morphologic
features, as both species are in most cases biologically equivalent (Thorpe 1977 b).
Distribution of both species is limited by similar reaction to temperature, flow rate, water
salinity and dissolved oxygen content. Also gonad development during maturation is
similar, as well as spawning time and behaviour, and larval development. Both species
have similar growth rate, feeding behaviour, and characteristic canibalism,

Since geographic isolation does not permit for natural cross-breeding of American and
European perch, and thus for gene transformation, it is very difficult to interpret and
apply biological concept of the species. Untill recently the two were treated as
sub-species: Perca fluviatilis fluviatilis L, and Perca fluviatilis  flavescens Mitchill
(Berg 1949, Cihar 1975, Pokrovskij 1951, Svetovidov and Dorofeeva 1963, McPhail and
Lindsey 1970). However, they were finally classified as separate species basing on
different position of os praedorsalis (Collette and Binirescu 1977) (Fig. 2).

Perch, together with roach (Rutilus rutilus L.), belongs to the most popular species in
Polish waters. It inhabits fresh and brackish waters of the Baltic coast, rivers and lakes of
various types. Despite its popularity, there are no Polish Papers on taxonomic features of
this species and their variability. Values of some meristic features were presented by
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Fig. 2. Locations of os praedorsalis (in black) relative to the neural spines of the first four vertebrae

and the pterygiophores supporting the anterior three dorsal spines in the species of Perca.
A — P. flavescens, B — P. fluviatilis, C — P. schrenki (after Collette and Bindrescu 1977)

(6

Suskiewicz (1961) in a paper describing perch population in Goczatkowice Dam
Reservoir. Data given in the most popular key to Polish fish species by Gasowska (1962)
were based on Berg (1949), and thus refer to perch in the USSR.

The present paper is of an inventory — documentary character. Its objective was to
supply more knowledge on the taxonomic features of Polish ichthyofauna on a
populational level. The following problems were posed:.

L. Verification of the species feature which allowed Collette and Bdndrescu to
distinguish between American and European perch. .

2. Determination of the range and variability of meristic features in perch.

3. Determination of the relationship between these features and body length.
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4. Attempt to distinguish a population, or group of populations which would be
characterized by specific meristic features or morphology.

MATERIAL AND METHODS

Materials for studies were collected in 1977—1980 from commercial fish catches
carried out in lakes: Isag, Wadag, Ukiel, Szymon Maty, Iigi, Pickto, and in Vistula River
near Bydgoszcz. The lakes were limnologically different. Their morphometry and fishery
characteristics are presented in Table 1. Environmental data were taken from Olszewski
and Paschalski (1959), Olszewski et al. (1978), and descriptions made by State Fish
Farms. Dates of sampling, size of samples, size and weight distribution of sampled fish are
given in Table 2. Age of fishes was determined from scales. Rate of growth was calculated
according to Dahl-Lea method, with a correction (perch curve worked out by Zuromska
1961).

Number of rays was calculated for the following fins: first dorsal (D;), second
dorsal (D,), anal (A), ventral (V), and pectoral (P). Calculations embraced also: number
of scales in the lateral line (1.1.), number of vertebrae (vt.), and number of branchial
spines (sp. branch.). Location of os praedorsalis was determined upin x-ray photographs.
Structure of the opercular bone was compared taking into consideration also number of
sharp dents below the spine axis. Comparative analysis was carried out for both sexes
together as perch does not exhibit sexual dimorphism (Pokrovskij 1951, Basim 1972,
Gjarulajtis 1976).

Average values of meristic features and their variability (m, V) were calculated for each
population. Differences between particular populations were determined with the
Student’s t test. Coefficients of correlation between meristic features and body length,
and between particular features were also calculated.

RESULTS

Rate of growth

Rate of fish growth reflects general habitat conditions for the species, and thus
provides additional information on the environment (Tab. 1). Consequently, rate of
growth was assessed for each perch population.

Most rapid growth took place in the first year of perch life. By the end of this year
fishes grew to the length of 6.1—7.0 cm. In the second year average increase in length
amounted to 3 cm. In the consecutive years of fish life average increase was about 2 cm
annually (Tab. 3). Rate of perch growth was similar in all waters except Lake Wadag. In
this lake older individuals (since the third year of life) were characterized by more rapid
growth. Data collected in course of the studies do not confirm the relationship between
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lake trophy and rate of growth, as suggested by Hartmann (1978, 1979) and Leach et
al. (1977). Rate of perch growth in the populations under study is presented in Fig. 3
ogether with data for other Polish inland waters. As it is seen, rate of growth does not
deviate from average values characteristic for this species,
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Fig. 3. Rate of perch growth in the populations under study in relation to growth in other Polish
fresh waters

Species feature

Species feature of Perca fluviatilis 1. was well developed in most specimens. Predorsal
bone (os praedorsalis) was located before the neural spine of the first vertebra and
pterygiophore supporting the first dorsal spine extended between the first and second
neural spines (Fig. 2 B). Location of these bones was different in only three females from
Lake Itgi (Fig.4). These exceptions were treated as anomalies, although they might
suggest similarity to Perca flavescens Mitchill.
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Fig. 4. Anomalies in the location of os praedorsalis

Morphology

Fishes from lake populations were similar as regards their clouring, number of dark
vertical bars (6—8), and structure of the opercular bone. On the other hand, river perch
population differed from lake populations. In perch from Vistula River dark vertical bars
were usually merged together. Additional sharp dents (1—4 in number) were found in the
opercular bone in over 40% of specimens. In lake fishes these dents were not present
(Fig. 5). Additional sample, taken in August 1981 from a dam reservoir near Wtoctawek,
confirmed the fact that in perch from Vistula River opercular bone was characterized by
specific structure. From among 59 sampled specimens, 19 had opercular bones with one
additional dent, and 15 specimens had opercular bones with 2, 3 or 4 additional dents.
These specimens respresented 63% of the fish sample.

Meristic features

Number of rays in the first dorsal fin (D) represents a relatively constant species
feature, as illustrated by low coefficient of variability, V, and analysis of the significance
of differences between mean values (Tab. 4, 5). In lake perch populations (B, C, D, E, F,
G) differences between mean values were in most cases insignificant. This resulted from
the fact that lake fishes usually had 15 rays in the D, . Perch from Vistula River had only
14 rays in the first dorsal fin, this being a significant difference compared with lake
populations (Fig. 6, Tab. 5).

Second dorsal fin (D,), which contain both hard spines (D, d) and soft rays (D,m),
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Fig. 5. Types of opercular bones. A — os operculum of perch from lakes, B — os operculum with
additional dents in perch from Vistula River

were much more differentiated (Tab. 4, 5). Number of hard spines was 1 to 3, of soft
rays — 11 to 16. In populations from Vistula River and Lake Wadag fishes with 13 soft
rays in the second dorsal fin were most frequent. In the remaining populations number of
soft rays in this fin was usually 14 (Fig. 6).

Anal fin (A) had always 2 hard spines. 96% of individuals had & or 9 soft rays in this
fin, at a range of 7 to 10 (Fig. 7). Test for the significance of differences confirmed that
in perch this feature is characterized by low variability (Tab. 5).
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Ventral fin (V) in all specimens had 1 hard spine and 5 soft rays.

Number of rays in the pectoral fin (P) varied within a wide range (11—17) and was
characterized by high variability (Tab. 4, 5). 88% of all fishes had 13 or 14 rays in this fin
(Fig. 7).

Number of scales in the lateral line (1.1.) was characierized by considerable variability
and a wide range (54—80) (Fig. 8). The lowest mean va'ue of this feature was found in
perch from Vistula River, the highest — in perch from Lake Isag (Tab.4). All perch
populations differed significantly with respect to this feature (Tab. 5)

Number of vertebrae (vt.) was constant for each perch population under study.
Differences between particular populations were also insignificant. Fishes from Vistula
River, Lake Isag and Lake Szymon Maty usually had 41 vertebrae, while fishes from
other populations had 42 vertebrae (Fig. 9).

Number of branchial spines was a most variable feature in perch. Average values of this
feature were significantly different in all perch populations under study. There were no
two populations in which this would be similar. The lowest number of sp. branch. was
found in perch from Vistula River, the highest — in perch from Lake Ukiel (Tab. 4, 5,
Fig. 9).

Comparing values of particular meristic features in perch it appears that perch
population from Vistula River was characterized by the lowest values. This population
had the lowest number of rays in the dorsal and pectoral fins, of vertebrae, scales in the
lateral line, and the lowest number of sp. branch.

No significant connection was found between values of particular features and fish
body length (Tab. 6).

DISCUSSION

Average values of meristic features were compared with data of other authors (Tab. 7).
Water reservoirs in the table were arranged according to diminishing geographic latitude.
This way it was possible to verify opinions on variability of meristic features in relation to
geographic location. According to Vladykov (1934) number of segments and their
components in fish is negatively correlated to temperature of the environment. This
opinion is in an agreement with commonly accepted rule of Jordan that in cold waters
number of vertebrae is higher and particular specimens are bigger than in warm waters.
Works by Taning (1952), Orska (1956), Carside (1966 a, b), based on experimental data,
confirm the opinion on the effect of temperature. on vertebrae numbers. At lower
temperature rate of development decreases, resulting in an increased number of vertebrae.
It was observed that some fish species in artificially heated Konin lakes complex had
lower values of some meristic features, in this of vertebrae number (Gasowska 1968,
Szczygliriska 1980).

Comparing meristic features in perch from water bodies of different geographic
location it is readily seen (Tab. 7) that their values decrease from north to south. This
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statement refers most of all to such features as: number of rays in dorsal and pectoral
fins, number of scales in the lateral line, and number of vertebrae. Perch from a northern
Lake Onega and from the Gulf of Finland had noticeably higher values of these features
than perch from the Dnieper River catchment area. Meristic features in perch from Polish
waters had intermediate values.

Differences in the number of vertebrae between populations from distant waters are
not significant, of no more than 1 vertebra only. Within particular populations this
feature is characterized by very low variability. This results from the fact that vertebrae
are formed very early, so that their number is determined already during egg incubation
(Taning 1946). Low variability of the number of vertebrae was found also in Pelecus
cultratus and ruffe by Terlecki (1980 a b), and in pike-perch by Terlecki, Buze (1980).

Low variability of the number of rays in the first dorsal fin, and higher variability in
case of the second dorsal and pectoral fins is also in agreement with the results by others
authors (Tab. 7). :

In fishes scales are formed and ossified later than fins and vertebrae (Vladykov 1937,
Nagigc 1977, 1979). Thus, they are more affected by environmental factors. Number of
scales in the lateral line is characterized by considerable variability, frequently determined
by and negatively correlated with the temperature (Vladykov 1934). This trend became
apparent in comparing perch from waters situated more to the north. In these waters
mean number of scales in the lateral line was higher (Lake Onega — 67.5, Gulf of
Finland — 65.0) than in perch from the Dnieper River system (61.0).

In perch number of sp. branch, seeems to be considerably differentiated, as illustrated
both by my own results and those of other authors (Tab. 7). Viadykov (1934) presented
several opinions on this variability and stated that in most cases there was a positive
correlation between number of sp. branch. and values of other meristic features. Number
of branchial spines can change also under the effect of temperature and salinity. Many
authors are of the opinion that this feature is related to fish age. Increase of the number
of sp. branch. as the fish grows can be connected with simultanous growth of the
branchial arch, upon which new spines develop (TiS¢enko 1976). Such correlation was
found, among others, for whitefish by TiS¢enko (1976), and in ruffe by Ter-
lecki (1980 b), as also in crucian carp by Cihar (1958). Pokrovskij (1951) suggested that
in perch number of sp. branch. was similar in small and big specimens, only their length
changed with fish age. My studies suggest that there is no correlation between the number
of branchial spines and body length in perch, and that this feature is characterized by
considerable variability.

CONCLUSIONS

Values of meristic features for perch (Perca fluviatilis L) in Polish waters are as
follows: D, (XIII) XIV-XVI, D, FII(11) 12—15, A1l (7) 8-9(10), VIS5, P 12—15
(16—-17), 1.1. (54-57) 58-73 (74—80), vt. 40-43, sp. branch. (19) 20—29. These values




Variability of perch 59

differ from those given for perch by Gasowska (1962) in the ,Key to Polish vertebrates”.
This statement refers to the following features: number of rays in the first dorsal fin
(XII-XVII), number of vertebrae (36—43) and number of sp. branch (14-20).

In perch invariable taxonomic features are: number of rays in the ventral fin (I 5), and
number of spines in the anal fin (II). Low variability was found as regards number of rays
in the first and second dorsal fin, number of soft rays in the anal fin . and number of
vertebrae. Other features, i.e. number of rays in the pectoral fin and number of scales in
the lateral line are characterized by slightly higher variability. The highest variabilities
were observed with respect to the number of branchial spines, which varied within a wide
range, and mean values of particular populations were also significantly different. No
correlation was found between values of meristic features and body length.

Perch population from Vistula River differed from all lake populations of this species.
Perch from Vistula River was smaller than lake fishes, this being in agreement with the
opinions on body appearance of river fishes. Furthermore, perch from Vistula River had
lower number of rays in the dorsal and pectoral fins, lower number of scales in the lateral
line, and lower number of vertebrae and branchial spines than lake fishes. Opercular bone
in perch from Vistula River frequently (40%) had additional dents below the opercular
spine. Such structure of opercular bones was found only in river fishes. -

Species feature described by Collette and Binirescu (1977) was typical for Perca
Sluviatilis L. Different structure of the predorsal bone was noted only in three specimens
from Lake Itgi, and it was treated as an anomaly.
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Translated: mgr Maria Bninska

ANNA SZCZYGLINSKA

ZMIENNOSC CECH TAKSONOMICZNYCH KILKU POPULACI OKONIA
(PERCA FLUVIATILIS LINNAEUS, 1758)
ZE ZBIORNIKOW SRODLADOWYCH POLSKI POENOCNE]

STRESZCZENIE

W pracy po raz pierwszy na terenie Polski dokonano inwentaryzacji cech merystycznych okonia
(Perca fluviatilis L.). Obserwacje przeprowadzono na materiale pozyskanym w latach 1977-1980 z
szesciu zréZnicowanych limnologicznie jezior i z rzeki Wisty pod Bydgoszezg, Na podstawie cech
merystycznych 594 osobnikéw okreilono wartosci liczbowe cech, Mozna je przed stawié nastepujacym
wzorem: Dy (XIH) XIV-XVI, Dy I (11) 12—-15, AII(7) 89 (10), VIS, P12-15(16—-17), 1.1.
(54-57) 58-73 (74-80), vt. 40-43, sp. branch. (19) 20~29. Najbardziej zmienng cecha mery styczng
okonia jest liczba wyrostkéw filtracyjnych, przy czym jej wartosé nie zalezy od diugosci ciata
osobnika. Nie stwierdzono réwniez zwiazkéw istotnie statystycznych migdzy pozostatymi cechami. a
diugoscia ciata.
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Populacja rzeczna odréinia si¢ od populacji jeziorowych zespotem cech taksonomiczych, migdzy
innymi nieco odmienng budowg operculum i mnigjszymi wartosciami cech merystycznych.

Analiza rentgenograméw wykazata u wigkszosci badanych okoni typowe dla gatunku Perca
fluviatilis L. potoZenie os praedorsalis. Znalezione odstepstwa maja charakter anomalii, choé moga
sugerowac podobieristwo do Perca flavescens Mitchill.

Anna [ErXNHBCKE

H3MEHYMBOCTH TAKCOHOMHYECKHX MMPHSHAKOB HOIYJALMA OKVHA
(PERCA FLUVIATILIS LINNAEUS,1755) H3 IPECHOBOJHHX BOJOEMOB
CEBEPHOH MOJbUHK

Peaome

B paGore snmepexHe Ha TeppuTOopHE [lOXEWH OCyMeCTBEEHA MHBOHTADHIANNA MEDN-
CTHYeCKHX NpHSHaxos okxyHE (Perca fluviatilis L.). HaSaogeuns Opo BegeHs
Ha marepmaxe, noayweHHoM B 1977-1980 roxax E3 MeCTH IHMHOXOTHYECKH xHdde-
PeHnEpopaHHNX oXEp H H3 pexk Bucza nox Bugromen, Ha oCHOBE MEDPECTHYECKHX
npusHakoB 594 ocoGeflf onpexeXeHH MX YHCAeHHNe 3HaveHMa, MOXHO EX mDpegcra-
BHTH DO caexynmel Qopuyxe: D.‘(}C[II)XIY-XVI, D, I-III(11) 12-15, A II(7)8-
-9(10), VI 5, P 12-15(16-17), 1.1. (54=57) 58-73 (74-80), vt. 40-43,
sp. branch. (19) 20-29. HanGonee HAMEHYHBWM X MEDHCTHYECKHM NPH-
3HEKOM OKYHA ABAAETCA YHCHO (EABTPANHOHHHX THWYHHOK, NpEYéM HX 3HAYeHHE He
S8BHCHT OT XAHHH TeXa ocob6H, He ycTAHOBAGHH Ta&KXe CBA3N, CTATHCTHYECKN
CYNECTBEHHHE, MEXJY OCTANbEHME NDN3HAKAMH H XXHHOH Texa.

Peuynas nonyXANEA OKYHA OTAHYAETCHA OT 028pHHMX nmonyasmpEll pAZOM TAKCOHOME-
YeCKHX NPH3HAKOB, KaKk HampHMep, HeCKOXbKO OTIMYADNHMCA CTPOEHHEM operculum
H MEHbUHMH 3HAYEHHAMH MEPHCTHUECKHX NPH3HaKOB.

AHBNH3 DEHTreHOr'DaMMOB BHABHA y GOXBMHHCTBA HCCXEAYEMHX OKyHel# THOEYHOe
Aas smpa Perca fluviatilis L., moxoxeEMe os praedorsalis. YcTaHOBXeHEN®
OTKIOHEHHA HMEDT XapaxTep aHOMAXNH, XHOC HO3BONANT AYMATH O CX0XecTE ¢ Per-
ca flavescens Mitchill.
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