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Biometric analysis of the first gill arch and lower pha-
ryngeal arches of bream, blue bream, with bream, grass carp,
carp, chub, orfe and roach of Dabie Lake and Firth of Szcze-
cin origin was carried out. Relations between the standard
length and a lower part length of the first right gill arch as
well as between the standard length and height of pharyn-
geal arch were determined by means of regression equations.

INTRODUCTION

The lower pharyngeal arches were recognized as a valuable criterion in classification of
Cyprinidae fish to a species lewel by Horoszewicz in her work (1960). She gave there

differences in shapes of pharyngeal arches for each Cyprinidae fish species inhabiting
Vistula River.
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One of the aim of this work was to compare obtained results concerning characteristic
of lower pharyngeal arches to the data cited in the above work and to find out wheather
there were any differences between the same fish species from various water basins.
Besides present work gives description of lower pharyngeal arches of the two fish species
ommited by Horoszewicz (1960), namely blue bream (A bramis ballerus) and white grass
carp (Ctenopharyngodon idella).

Number of gill-rakers onto the first gill arch is regarded by many research workers as a
substantial systematic feature. For example, relation between number of fins vertebras
and rays and numbers of gill-rakers was noted. For fish inhabiting open waters, as a rule,
higher number of gill rakers than for individuals inhabiting coastal waters was observed.

In the present work also the biometric analysis of the first gill arch of tested fish
species was carried out. In the hitherto ichtiological works no such detailed study of the
above systematic feature has been done.

MATERIALS AND METHODS

Materials for the present work were collected from two connected water basins — the
Dabie Lake and Stettin Firth. All the analysed fish were from fishings done in 1983.
Collected and described material includes eight Cyprinidae fish species with total number
of individuals equal to 214.

In case of material concerning roach, fishing area was additionally taken into conside-
ration — 42 fish were of the Dabie Lake and 32 individuals of the Stettin Firth origin.
The aim of such division was to compare both populations of the same species and to find
out if there were defferences between them within the analysed features. Relatively low
numbers of grass carp, carp, chub and orfe results from those fish species being only
by-catch in the catch.

All the tested fish were measured for:

— total length (L.t.)
— standard length (l.c.)
— length of the first right and left gill arch according to the method proposed by Prawdin

(1966), and given on Fig. 1
— height of pharyngeal arch
— width of pharyngeal arch

The two last measurable features were basis for counting indexes of pharyngeal arches
width.

Among meristic features number of gill rakers onto the first right and left gill arch,
including lower and upper parts, were counted (Fig. 1) and dentition formula on lower
pharyngeal arches studied.

Besides relation between standard length (l.c.) and length of lower part of the first
right gill arch for all eight Cyprinidae fish species tested has been given in this work.
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ab — lenght of lower part of giil — arch
bc — lenght of upper part of gill — arch

Fig. 1.°Gill — arch measurements (after Pravdin, 1966)

. Segmentum
Extremitas .
. superiur
superior

/ Dentes

Lamina
lateralis

Extremitas ——————
inferior

Pars ventralis

h — height of arch
a — width of arch

Fig. 2. Position of arch description and measurements

Table 2 presents correlation coefficients and regration equations of the above relation.

Choosing lower segment of gill arch (and not the upper one) as to correlate it with the
standard length was due to the values of variability coefficients (v) being substantially
lower for that measurable feature (Table 1) than for the upper segment for almost all the
fish species tested, which proves the lower part of gill arch to be more stable.



Table 1
Arithmetic means (%), standard deviations (£S), average means errors (+m), variability coefficients (v) of measurable and denumerable features
concerning gill and pharyngeal arches of the tested Cyprinidae fish species
Gill arch
ight left Pha 1 arch
Total Standard el . ° ryngest ar
Statisticdata | length (Lt) | length (Lc) No. of sp. br. Length No. of sp. br. Length
(cm) (cm) lower upper lower upper lower upper lower upper Height Width Index of
part part part part part part part part of arch of arch arch width
(No.) (No.) (mm) (mm) (No.) (No.) (mm) (mm) (mm) (mm) (%)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Abramis brama (L.) (n = 48)
Variations range { 11.5-38.7 8.1-31.1 15-19 3-6 10.2-33.0 3.2-14.0 16-19 1-6 10.2-33.6 3.3-13.5 6.0-22.5 3.0-12.0 | 44.0-62.5
x 33.09 26.40 17.62 4.19 28.35 11.11 17.65 4.17 2895 11.23 18.61 9.65 51.88
S 6.144 5.146 0.881 0.634 5.010 2.096 0.803 0.920 5.186 2.174 3.533 1.851 3.239
m 0.887 0.743 0.127 0.092 0.723 0.303 0.116 0.133 0.749 0314 0.510 0.267 0.468
v 18.57 19.49 5.00 15.13 17.67 18.87 4.55 22.06 1791 19.36 1898 19.18 6.24
Abramis ballerus (L.) (n = 33)
Variations range | 10.0—39.8 8.4-29.8 22-29 7-12 9.6-35.0 3.3-13.8 20-28 7-16 10.2-35.1 3.0-14.0 6.0-21.0 3.0-100 | 38.8-58.3
X 28.38 24.08 26.79 8.75 27.79 9.35 26.76 8.82 27.73 9.25 16.86 7.74 46.87
S 7.660 5.143 1903 1.554 5.788 2.304 2.160 1.546 5.727 2297 3.427 1483 4.394
m 1.333 0.895 0.331 0.271 1.008 0.401 0.376 0.269 0.997 0.400 0.597 0.258 0.765
v 26.99 21.36 7.10 17.76 20.83 24.64 8.07 17.53 20.65 24.83 20.32 19.16 9.37
Blicca bjoerkna (L.) (n = 36)
Variations range 8.5-30.1 6.7-27.8 10-12 3-5 6.6-24.4 29-13.0 9-12 4-5 6.4-25.0 3.0-12.7 5.0-22.0 3.0-180 | 42.9-875
X 15.62 12.65 10.14 442 12.39 6.04 10.14 447 12.37 6.04 9.81 6.92 68.77
S 5.085 4.498 0.350 0.546 3.941 2.261 0.535 0499 3.981 2.247 4.184 3.656 8.129
m 0.847 0.750 . 0.058 0.091 0.657 0.377 0.089 0.083 0.663 0.374 0.697 0.609 1.355
v 32.55 35.56 3.45 12.35 31.81 37.43 5.28 11.16 32.18 37.20 42.65 52.83 11.82
Ctenopharyngodon idella Val. (n = 3)
Variations range | 41.7-57.5 | 36.2—50.7. 9-12 5-6 35.8-452 | 18.0-243 11 5-6 36.0—46.8 | 18.8-25.6 | 29.0-43.0 | 25.0-34.0 | 79.1-86.0
X 48.23 42.03 10.67 5.67 40.76 21.10. 11 533 39.93 2196 3433 28.00 81.89
S 8.247 7.653 1.530 0.580 4.720 3.150 0 0.570 5.970 3.420 7.570- 5.190 3.640
m 4.761 4418 0.883 0.335 2.725 1.819 0 0.329 3.447 1975 4.371 2.996 2.102
v 17.10 18.21 14.34 10.23 11.58 1493 0 10.69 14.95 15.57 2205 18.54 444
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[ 1 2 3 4 5 s | 1 T 8 T 9 10 11 12 13 14
Cyprinus carpio L. (n=7)
Variations range 9.0-26.5 7.4-21.5 14-16 6-9 10.4-24.0 3.6-11.2 14-16 6—8 10.4-24.0 33-11.2 11.0-26.0 5.5-13.0 | 43.7-529
x 19.86 16.31 15.29 7.0 19.31 8.93 15.14 6.86 19.43 8.61 19.29 9.21 48.14
S 5.727 4.749 0.951 1.290 4.470 2.609 1.069 1.069 4.638 2.640 4990 2.289 4418
m 2.165 1.795 0.359 0.488 1.689 0.986 0.404 0.404 1.753 0.998 1.886 0.865 1.670
v 26.57 29.12 6.22 18.43 23.15 29.22 7.06 15.58 23.87 30.66 25.87 24.85 9.18
Leuciscus cephalus (L.) (n = 4)
Variati_ons range 16.5-31.0 | 132-26.5 6-7 2-4 13.6-26.2 7.2-14.5 5-7 3 13.5-252 74-22.1 12.0-22.0 8.0-9.5 42.8—-66.7
X 26.27 2240 6.50 275 21.90 1195 6.00 3 21.30 14.50 19.00 8.87 48.89
S 6.187 6.188 0.577 0957 5.840 3.350. 0.816 0 5410 6.010 4.690 0.629 11.843
m 3.093 3.094 0.288 0478 2920 1.675 0.408 0 2.705 3.005 2.345 0314 5.926
v 23.55 27.62 8.88 34.80 26.67 28.03 13.60 0 25.40 4145 24.68 7.09 2424
Leuciscus idus (L.) (n =9)
Vﬂ.\’iati_ons range { 29.8-35.3 | 25.2-31.6 7-9 4-5 24.4-32.0 12.2-20.0 7-9 4-6 244-310 | 12.4-20.2 | 20.0-240 | 14.0-16.0 | 63.1-72.7
X 32.29 27.63 7.78 4.67 28.30 15.68 8.00 4.55 2795 15.57 22.56 1517 67.71
S 2.127 2.233 0.670 0.500 3.133 3.035 0.707 0.726 2.750 3.058 1.120 1.000 3.230
m 0.709 0.744 0223 0.167 1.044 1.012 0.236 0.242 0917 1.019 0.373 0.333 1.077
v 6.59 8.08 8.61 10.71 11.07 19.36 8.84 1596 9.84 19.64 496 6.59 4.77
Rutilus rutilus (L.) — Dabie Lake (n = 42)
Variati_ons range | 19.0-38.0 | 15.0-32.0 6-9 3-5 11.4-26.2 52-13.6 6-9 3-5 10.6-25.6 54-124 } 13.0-26.0.) 9.0-200 | 54.5-79.4
X 23.34 19.31 795 3.81 16.43 8.09 8.02 3.88 16.60 8.17 15.57 11.02 70.88
S 3.832 3419 0.532 0.626 3.064 1.823 0.511 0.498 3.095 1.795 2.703 1970 3.887
m 0.591 0.528 0.082 0.097 0473 0.281 0.079 0.077 0.478 0.277 0417 0.304 0.600
v 16.42 17.71 6.69 1643 18.65 22.53 6.37 12.83 18.64 2197 1736 17.88 548
Rutilus rutilus (L.) — Firth of Stettin (n = 32)
Variati_ons range 15.0-33.2 12.5-28.5 7-9 1-5 10.1-23.3 3.8-10.0 7-9 0-5 10.3-23.1 3.7-9.8 9.0-23.0 7.0-18.0 | 67.5-83.3
X 19.92 16.19 8.00 3.84 14.55 6.81 8.00 3.69 1453 6.71 12.89 945 73.68
S 4.528 3.850 0.353 0.666 3.034 1.559 0433 0.808 3016 1.525 3446 2.520 4954
m 0.800 0.681 0.062 0.118 0.536 0.276 0.077 0.143 0.533 0270 0.609 0.445 0.876
v 22.73 23.78 441 -17.34 20.85 22.89 541 2190 20.76 22.73 26.73 26.67 6.72
Extent of variability (d)@oach from Dabie Lake — roach from Firth of Stettin)
d 344 3.62 0.49 0.20 2.63 3.25 0.18 1.17 2.89 377 3.63 291 2.64

sp. br. — spines branchiales
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Lower pharyngeal arches (Ossa pharyngea inferiora)

Fig. 3.'Bream Abramis brama (L.)

Fig. 4. Blue bream Abramis ballerus (L.)
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Also relation between the standard length (l.c.) and hight of gill arch for all the
analysed fish species was studied. Correlation coefficients and regression equations of this
relation gives Table 4.

To characterize lower pharyngeal arches the descriptions used in Horoszewicz (1960)

work were applied. An arrangement of pharyngeal arch for description and for taking
measures is presented on Fig. 2.

To compare obtained data of pharyngeal arch width index of the tested fish species,
variability coefficients values of that feature were calculated from the data given in the
Horoszewicz (1960) work for the fish inhabiting Vistula river and compared with analo-
gical results obtained in the present work.

Extend of variability when comparing roach populations from the Dabie Lake and
Stettin Firth was estimated by means of formula:

M, -M,
d = ——
Afed 2
\/;nl + m;
where:
M 1 and M2 — arithmetic means for the groups compared,
m; and m, — standard errors of the respective means.

Biological analysis done for all eight fish species do not include roach, due to a lack of
essential differences in biometric features pointed out by Skéra (1964a, b; 1969).

Table 2

Relations between the standard length (l.c.) and a lower part
length of the first right gill arch

Fish species Correll a-tion Regression equation
coefficient

Abramis brama (L.) 0.855 y = 0.8537x + 5.7623
Abramis ballerus (L.) 0.947 y = 1.0897x + 1.7486
Blicca bjoerkna (L.) 0.948 y = 0.8307x + 1.8842
Ctenopharyngodon idella Val. 0.911 y =0.5621x + 17.1395
Cyprinus carpio L. 0.930 y = 0.8754x + 5.0325
Leuciscus cephalus (L.) 0.976 y = 0.9224x + 1.2373
Leuciscus idus (L.) 0.682 y = 0.9614x + 1.7323
Rutilus rutilus (L.) (Dabie Lake) 0.813 y = 0.7295x + 2.3431
Rutilus rutilus (L.) (Firth of Stettin) 0.891 y = 0.8282x + 1.1330
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RESULTS AND DISCUSSION

Bream — Abramis brama (L.)

48 breams of standard length 8.1 — 31.1 cm were tested. Measurements are being
gathered in Table 1.

It is worth to be noticed, that only number of gill-rakers onto lower part of gill arch
gave relatively low values of standard deviation, variability coefficient and standard error.
Other features differed quite visibly.

It was ascertained, that there was a linear relation between the standard length (1.c.) of
tested breams and lower part length of the first right gill arch (Tab. 2).

Table 3 includes characteristic of lower pharyngeal arches of the tested Cyprinidae fish
species. According to it majority of bream individuals has typical dentition formula 5—5.
Worth noticing is, that in four cases dentition formula was 1.5—5, which may prove
possible crossings between bream and with bream. Such crossing mentions also Horosze-
wicz (1960) in her work. Also Tadajewska (1980a) working on bream from some Polish
water basins stated the domination of fish with dentition formula 5—5. The one with the
formula 6—5, 5—6, 5—4 or 4—5 were noted sparsely, while there where only few cases
with pharyngeal teeth in two raws.

Relation between the standard length (l.c.) and the hight of pharyngeal arch (h)
presented in Table 4 is linear and correlation coefficient between those parameters has
high value (r = 0.963).

On Fig. 3 the lower pharyngeal arches of bream are given. Characteristic of those
arches (Tab. 3) practically does not differ from the discription given by Horoszewicz
(1960) and Jozwiak (1975). However variability coefficient value of pharyngeal arch
width index for bream was equal to 6.24 compared to 9.10 for the same feature in
Horoszewicz’s work. This may evidence a slightly less variability in lower pharyngeal
arches shape of breams from the Dabie Lake — Stettin Firth area than of Vistula.river
origin, since number of individuals tested in both works were simillar.

Blue bream — Abramis ballerus (L.)

Measures of 33 blue breams were taken; Standard length of the analysed fishes ranged
from 8.4 to 29.8 cm (Tab. 1).

The lowest variability coefficient values were obtained, likewise in bream case, for the
number of gill-rakers onto lower part of gill arch. Variability coefficients for other
features reach relatively high values.

Table 2 presents relation between standard length (l.c.) of blue bream and size of
lower part of the first right gill arch. Correlation coefficient of these parameters is
characterised by the high value (r = 0.947), relation being rectilinear.

A rectilinear relation was also stated between the standard length (l.c.) and height of
pharyngeal arch (Tab. 4) with correlation coefficient of even higher value (r = 0.960).



Characteristic of lower pharyngeal arches of the Cyprinidae fish species tested

Table 3

Pharyngeal placoid scales
Fish species S Upper segment Upper Lateral Ventral Lower extremity
no. o} 'ercent — o . i
formula |0 gividuak |~ 9 description position extremity lamina part
. 5-5 40 83.4 compressed, downward acute, acute, rarely mildly
Abramis brama (L.) 5—4 4 8.3 hooked, smooth or partially frequently blunt streight truncate
(n =48) 1.5-5 4 8.3 marginal flattened
and broadened
3 5-5 28 84.9 compressed, downward acute, acute, rarely mildly
Abramis ballerus (L.) 5-4 3 9.1 hooked, smooth or partially slightly blunt streight truncate
(n=33) 4—-4 1 3.0 marginal broadened
3-3 1 3.0
. " 2.5-5.2 23 63.9 compressed, downward acute,
Blicca bjoerkna (L.) 1.5-5.1 4 11.1 hooked, or partially rarely acute streight acute, rarely mildly
(n = 36) 1.5-5.2 3 8.3 smooth marginal broadened truncate
2.5-5.1 3 8.3 or
2.5-4.2 1 2.8 rounded
2.5-4.0 1 2.8
3.5-52 1 2.8
z 2.5-4.2 2 66.7 compressed, rounded, outstanding, streight or
.Ctenop haryngodon hooked, marginal flattened knee slightly sharply truncate
idella Val. 1.5-4.2 1 333 serrate like arched or acute
(n=3)
Cyprinus carpio L. 1.1.3-3.1.1 7 100.0 lowered downward acute, out- arched sharply truncate
=7 grinded flattened standing,
(@ ) acute
Lruciscus cephalus (L.) 2.5-52 4 100.0 cone-shaped, marginal acute hooked, streight streightly truncate
=4) hooked, blunt
serrate
" . 3.5-53 9 100.0 cone-shaped, marginal, rarely blunt,
Leu_cxscus idus (L) hooked, turned acute slightly streight streightly truncate
(m=9) smooth downwards hooked
Rutilus rutil 7 6-5 39 929 downward, rarely hooked, flattened, streinghtl
Dubx‘e Lk' us (L) 5-5 2 4.8 hooked mildly marginal rarely ro- streight truncate, rarely
401 © 5-6 1 2.3 : acute unded, acute mildly rounded
(n=42)
Rutilus rutilus (L) 6-5 25 78.1 hooked downward, rarely acute, hooked, . flattened, streightly
Firth of Stettin mildly marginal sometimes acute, streight truncate, rarely
_ 5-5 7 219 rounded rarely mildly rounded
(n=32) rounded
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Table 4
Relations between the standard length (l.c.) and height
of the pharyngeal arch (h)
Correlation
Fish species coefficient Regression equation
Abramis brama (L.) 0.963 y= O.6?llx + 0.3650
Abramis ballerus (L.) 0.960 y =0.6540x + 1.1141
Blicca bjoerkna (L.) 0.856 y =0.7962x — 0.2688
Ctenopharyngodon idella Val. 0.998 y =0.9873x + 7.1660
Cyprinus carpio L. 0.973 y = 1.0224x + 2.6055
Leuciscus cephalus (L.) 0.998 y = 0.7565x + 2.0540
Leuciscus idus (L.) 0.434 y =0.2414x + 15.8861
Rutilus ruﬁ'lus (L.) (Dabie Lake) 0.246 y =0.7479x + 1.1322
Rutilus rutilus (L.) (Firth of Stettin) 0.979 y = C.8575x + 1.3250

All tested blue bream individuals had single-raw pharyngeal teeth, with domi-
nation of dentition formula 5—5 (Tab. 3), like in bream case. General characteristic of
blue bream lower pharyngeai arches resembles in substance the bream’s one (Fig. 4), with
exception for shape of pharyngeal arches somewhat different in both fish species. Results
of arch width index equal to 46.87% for blue bream and 51.88% for bream confirm the
above observation. Besides the length of edentale segment (segmentum adentale) is worth
to be mentioned being visibly shorter for blue bream then for bream.

With bream — Blicea bjoerkna (L.)

Analysis were carried out on 36 individuals of standard length (L.c.) 6.7 to 27.8 cm.

The lowest variability coefficient values, alike for blue bream and bream, were obtained
for number of gill-rakers onto the lower part of gill arch (Tab. 1). Other analysed features
are highly variable.

Also a rectilinear relations between the standard length and the lower part length of
the first right gill arch (Tab. 2) as well as between the standard length and pharyngeal
arch height were stated, and given correlation coefficients point out to essential connex-
tion between these features.

The with bream lower pharyngeal arches (Fig.5) are characterized by quite high
variability (Tab. 3). As many as seven dentition formulas were stated, while Horoszewicz
(1960) and Tadajewska (1980b) had noted three formulas for with breams from Vistula
river and Vistula Firth and J6zwiak (1975} only two for fish from Regalica river.



Fig. 5.'With bream Blicca bjoerkna (L.)

F lg 6.°Grass carp Ctenopharyngodon idella (Val.)
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Lower pharyngeal arches (Ossa pharyngea inferiora)

Fig. 7. Carp Cyprinus carpio L.

Fig. 8. Chub Leuciscus cephalus (L.)
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Among the tested material, alike in case of the cited above works, the dominant were
with breams with the dentition formula 2.5—5.2. In the with bream population from the
Ilmen Lake aside from the above formulas Dorozkina (1972) found also pharyngeal
teeth of 6.1—1.6 formula.

The variability coefficient value of pharyngeal arch width index for with bream was

11.82% being essentially higher from an analogical value counted for fish of the same
species from Vistula river (7.6%).
It can prove, there is a higher variability of lower pharyngeal arches in with bream from
Dabie Lake and Firth of Stettin then for fish of the same species from Vistula river.
Numbers of fish tested both in the present work and the Horoszewicz one (1960) were
very simillar.

Grass carp — Ctenopharyngodon idella Val .

Sample includes only three fishes of standard length 36.2 to 50.7 cm, which being
representatively small does not let to draw full conclutions. Besides variability coeffi-
cients values for analysed features are being high, as a rule (Tab. 1).

The fact worth noticing is that all three fish have steady number of gill-rakers on the
lower part of the left gill arch.

An arch angle seems to be a characteristic feature of the grass carp lower pharyngeal
arches. It is distinct with a sharp, high outer edge. Its upper segment in marginal position,
while upper extremity being rounded or blunt. A lateral lamina outstanding, rounded
while ventral part slightly arched or straight with rather sharply cut lower extremity.
Pharyngeal teeth in line of formula 2.5-4.2 and 1.5—4.2, characteristically serrate
(Fig. 6). High index of pharyngeal arch width equal to 81.89%.

Relations between the standard length (l.c.) and lower part length of the first right gill
arch as well as between the standard length and the pharyngeal arch hight (h) are given in
Tables 2 and 4.

Carp — Cyprinus carpio L.

Sample consists of seven fishes of standard length from 7.4 to 21.5 cm (Tab. 1).

The least variability is characteristic for number of gill-rakers on the lower part of gill
arch. Values of variability coefficient for other features are high, as a rule.

Relations between the standard length (l.c.) and a lower part length of the first right
gill arch (Tab. 2) as well as between the standard length and the pharyngeal arch height
(Tab. 4) are of rectilinear character, with correlation coefficients, for both relations, of
high values.

All tested carps has identical dentition formula 1.1.3.—3.1.1. (Fig. 7). General charac-
teristic of the lower pharyngeal arches is very close to description given for tested
individuals of this species by Horoszewicz (1960). Only an index value of the pharyngeal
arch width is somewhat different — being equal to 48.14%, in our experiment, and 46.5%
in the work cited above. Also variability coefficients values for this feature differs slightly
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in both elaborations. In the present work this value reached 9.18% and according to the
data given by Horoszewicz was 5.87%.
In both works, however, these values were based on relatively low fish number.

Chub — Leuciscus cephalus (L.)

Four individuals of standard length from 13.2 to 26.5 cm were measured (Tab. 1). The
results however are to be treated cautiously due to low representativeness of the sample.

Nevertheless worth underlining in table 1 isasteady number of gill-rakers on an upper
part of the left gill arch.

Correlation coefficients for the standard Jength and lower part length of the first right
gill arch (Tsb. 2) as well as standard length and the phyryngeal arch height (tab. 4)
relations reached the heighest values among all the analysed fish species.

Characteristic of the chub lower pharyngeal arches (Fig. 8, Tab. 3) is close, in prin-
ciple, to the description. given by Horoszewicz (1960). However an index value of arch
width is to be pointed out, being essentially lower (48.89%) in the present work com-
pared to 64.6% in Horoszewicz’s work. This very value in Terlecki’s and Martyniak’s work
(1980) for chub from Mar6zka River near Waplewo was even higher=67.17%. Also
values of variability coefficient counted for this feature both in the present and Horosze-
wicz’s work cited above essentially differ, being, in our work, much higher and equal to
24.24% compared to 6.53% in Horoszewicz one. Compared values may point out to a
greater variability in shapes of lower pharyngeal arches in chubs from. the Dabie Lake and
Stettin Firth than from the Vistula River.

Orfe — Leuciscus idus (L.)

Sample included nine fish of standard length 25.2 to 31.6 cm. Values of variability
coefficient for the features presented in Table 1 are relatively low and in three cases only
exceed 15%.

The correlation coefficients counted for relations between the standard length and a
lower part of the first right gill arch (Tab. 2) as well as between the standard length and
pharyngeal arch height (Tab. 4) had the lowest values among all the tested fish species
and give an evidence to relatively low rectilinear relation for these features.

Analysis of the orfe lower pharyngeal arches (Fig.9) did not show greater changes
compared to description given by Horoszewicz (1960).

In all the individuals tested one dentition formula 3.5-5.3 was noted. The same
dentition formula gave Tadajewska (1980c), while Horoszewicz (1960) presented two
formulas for the same species inhabiting Vistula River. Vasarheley (1958) gave some
other pharyngeal teeth formulas for orfe, namely: 2.5-5.2, 2.5-5.3, 2.5-5.1,
1.5-5.1. Individuals of such dentition formula, however, constituted insignificant percent
of fish tested by this author.

The pharyngeal arch width indexes as well as variability coefficients values for this
feature for populations both inhabiting Dabie Lake and Firth of Stettin as well as
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Fig. 9.'Oife Leuciscus idus (L.) Fig. 10. Reach Rutilus rutilus (L.) — Dabie Lake

Fig. 11. Réach Rutilus rutilus (L.) — Firth of Stettin

Vistula River (Horoszewicz, 1960) are very close, which may prove there is no essential
differences between these populations.
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Roach — Rutilus rutitus (L.)

Individuals of this species were tested regarding fishing area. Sample included 74 fish
altogether, where 42 individuals were of Dabie Lake origin and 32 of Firth of Stettin.

" The lowest variability coefficient values were obtained for number of gill -rakers on
lower parts of both right and left gill arches in both populations (Tab. 1). These coeffi-
cients values for other features are high, as a rule.

Essential differences between roach populations under comparison (Tab. 1) were
noted only for the gill arch upper part length and pharyngeal arch height. No difference
was noted in number of gill-rakers on both right and left gill arch.

Characteristic of lower pharyngeal arches (Fig. 10, 11, Tab. 3) within the analysed
roach population is being, in principle, very simillar. For roach of Dabie Lake origin three
pharyngeal teeth formula were stated, while for those from Stettin Firth only
two. In both populations dentition formula 6—5 dominated. The same dentition formula,
as typical and dominant gave Horoszewicz (1960) and Jozwiak (1975) in their works,
with the latter presenting 5 dentition formulas for the roach from Regalica River.

Somewhat greater value of pharyngeal arch width index was obtained for the roach
from Stettin Firth (73.68%) than for the one from Dabie Lake (70,88%).

Also there was a slight difference in variability coefficients of pharyngeal arch width
index: being equal 5.48% and 6.72% for roach from Dabie Lake and Firth of Stettin,
respectively. Simillar value of that coefficient (particularly for roach of Dgbie Lake
origin) were obtained from the data presented for roach of Vistula River origin in Horo-
szewicz’s work (5.29%). It proves the lower pharyngeal arches shapes to approximate each
other in the three mentioned above roach populations.

In both tested roach populations a rectilinear relations between the standard length
and a lower part length of the first right gill arch (Tab. 2) as well as between the standard
length and pharyngeal arch width (Tab. 4) were found out, with correlation coefficients
values for these relations being very high; higher for the fish of Stettin Firth origin at the
same time.

CONCLUSIONS

1. There is a rectilinear relation between the standard length (l.c.) and a downward part
length of the first right gill arch in bream, blue bream, with bream, grass carp, carp,
orfe and roach, with the correlation coefficients (excluding orfe) of high values
(Tab. 2).

2. Relation between the standard length (L.c.) and the pharyngeal arch height (h) in the
mentioned above fish species is of a rectilinear character, and the correlation coeffi-
cients (excluding orfe) being of high values (Tab. 4).

3. The most stable feature for all the tested fish species is the number of gill -rakers on a
downward part of the gill arch (Tab. 1).
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4. Variability coefficients values of pharyngeal arch width index in the tested fish species
compared with analogical values counted for the data given in the Horoszewicz work
indicated, that, excluding bream and orfe, to some extend, fish species of Dgbie Lake
and Stettin Firth origin show greater variability of this feature than the ones inhabit-
ing Vistula River.

5. General characteristic of lower pharyngeal arches of the tested fish species inhabiting
Dabie Lake and Firth of 'Stettin is, basically, very close to the description given by
Horoszewicz conserning fish species inhabiting Vistula River. Worth mentioning is,
however, as much as seven pharyngeal teeth formulas for carp in the present work,
compared to three such formulas for carp from Vistula River.

6. Essential differences between the roach populations from Dgbie Lake and Firth of
Stettin, refered basically only to the upper part length of gill arch and to pharyngeal
arch width, There was no difference in the number of gill-rakers on both right and left
first gill arch.
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CHARAKTERYSTYKA KOSCI GARDLOWYCH DOLNYCH ORAZ PIERWSZEGO
LUKU SKRZELOWEGO NIEKTORYCH GATUNKOW RYB KARPIOWATYCH
WYSTEPUJACYCH W JEZIORZE DABIE I ZALEWIE SZCZECINSKIM

Streszczenie

Celem pracy byto scharakteryzowanie kosci gardtowych dolnych oraz pierwszego tuku skrzelo-
wego leszcza, rozpidra, krapia, amura, karpia, klenia, jazia i ptoci pochodzacych z wéd Jeziora Dabie i
Zalewu Szczeciniskiego. Lacznie zbadano 214 ryb, ktére zostaty pozyskane z potowdéw gospodarczych
przeprowadzonych w 1983 roku.

Stwierdzono, Ze zalezno$¢ pomigdzy diugosciag ciata (l.c.) a dtugoscia czesci dolnej pierwszego
prawego tuku skrzelowego u badanych gatunkéw ryb ma charakter prostolinijny. Wartosci
wspdtczynnikéw korelacji dla tej zaleznosci, za wyjatkiem jazia, s3 bardzo wysokie (tab. 2).

Réwniez prostoliniowa zalezno$é wykazano dla badanych populacji ryb pomiedzy dtugoscia ciata
(Lc.) a wysokoscia tuku gardtowego (h), przy czym wspétezynniki korelacji osiagnety, za wyjatkiem
jazia, réwniez wysokie wartosci (tab. 4).

Najbardziej stata cecha u wszystkich badanych gatunkéw ryb okazata sig liczba wyrostkéw filtra-
cyjnych na czescidolnej pierwszego tuku skrzelowego (tab. 1).

Z poréwnania wartosci wspétczynnika zmiennosci indeksu szerokosci fuku gardtowego u bada-
nych gatunkéw ryb z analogicznymi wartosciami obliczonymi na podstawie danych zawartych w
pracy Horoszewicz (1960) wynika, Ze za wyjatkiem leszcza i w pewnym stopniu jazia, pozostate
analizowane gatunki ryb wykazuja wigksza zmienno$é tej cechy w akwenie wodnym Jezioro Dabie —
Zalew Szczecinfiski niz w rzece Wisle.

Ogdlna charakterystyka kosci gardtowych dolnych badanych gatunkéw ryb pochodzacych z wéd
Jeziora Dabie — Zalew Szczeciriski jest w zasadzie bardzo zblizona do opisu podanego przez Horosze-
wicz (1960) a dotyczacego ryb zasiedlajacych rzeke Wiste. Zwraca uwage jedynie az siedem wzoréw
ze¢b6w gardtowych u krapia w badaniach wtasnych wobec trzech z rzeki Wisty.

Istotne réznice pomigedzy populacjami ptoci wystepujacymi w Jeziorze Dabie i Zalewie Szczecin-
skim stwierdzono w zasadzie jedynie w odniesieniu do dtugosci czegsci gérnej tuku skrzelowego oraz
wysokosci fuku gardtowego. Nie stwierdzono natomiast réznicy w liczbie wyrostkéw filtracyjnych na
prawym i lewym pierwszym tuku skrzelowym.
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CranucnaB Kmukascku, Jemek I'aBIMHbBCKHU

XAPAKTEPYCTUKA HUKHKMX TOPJIOBHX KOCTEM U IIEPBOH

KABEPHOY JyTM HEKOTOPHX BUIOB PHB CEME/CTBA

KAPTIOBHX, OBUTANIMX B O3EPE IOMBE [ WELMHCKOM
3AJIBE

Peswmwme

Lenpo paboTH OHJIO NOJyUYEeHHE XapaKTEPUCTUKU HUX-—
HUX TODPJIOBHX KOCTell M mepBOM XabepHOM nyru Jema,

CollH, TIycTepH, OeJoro amypa, kKapha, roJOBIA, A3a,
W IJIOTBH, ob6uTawmux B o3epe Jlom6e u llemunckom 3a-
JuBe. Bcero HccaezoBaiad 214 ocobelty KOTOpPHE OHIH
B3ATH K3 NPOMHMJEHHHX YJOBOB,NPOBOLMMHX B 1983 r.

JCTaHOBJIEHO, UTO COOTHOmMEHHUE MEXIYy ILJUHOU Teya
(l.c.) v mauHO¥ HMXHell uyacTu TepBOil mpaBok xabep-
HOff Iyru y HKCCJIELyeMHX BHUIOB DHO HMeEET IIp AMOJIY —
HENHy0 3aBHUCHMMOCTbL., BEJIUUYMHH KOBGDDHUIMEHTOB KOp-
penALYMU ILJA DTON 3aBUCUMOCTH, 3a HUCKJIWUEHUEM A3a,
oueHb Bhicokue (Tabu.2).

Takxe npAMOJUHEeHHad 3 aBUCHUMOCTL Habablalachk y
WcclelyeMHX TNMOMyJALUi pHO Mexny nauHo# Texa (l.c.)
U BHcOTO¥ ropaoso#t nyru (h), OPUUEM KOBGGUIUEHTH
KOPpPeJnsauUu NOCTUTJIU, 3a HMCKJIKNUYEeHUEM sA3a, T aKXe
BHCOKOH BeauuuHH ( Tabua.4).

Hanb6onmee mocToAHHON XapaKTEPHCTUKOHN y BceX HUC-
ClIeLYyEeMHX BUIOB DHO ABJIAJOCH UYHUCJIO (HHUJIBTPAIMOHHHX
OTPOCTKOB Ha HUXHEH yacTu nepBoifi XabepHo# Lyru
(Tabx.1).

W3 cpaBHeHUWA BEJUYUH KOBPPULUEeHTa HU3MEHAEMOCTH
WHIEeKca MUDUHH TOpPJOBOH LYru y MCCIELYEMHX BHIOB
pHO6 C aHaJOTUUMYHHMK BeJUUYHWHaMU, OIpe]esEHHHMHU Ha
OCHOBe IaHHHX, HaXonamuxcs B paboTe XopoleBHU
(1960r.), BHTEeKaeT cilelybmue, 4YTO 3a HCKJIOUEHHEM
Jema ¥ B HEKOTOPOM cTemneHU #A3a, OCTAIbHHE aHall-
3MpPOBaHHHE BHJIH DPHO LEMOHCTPUDPYWT OOJBILYK H3MEH-
YUBOCTb 9TOH XapaKTepHUCTHKM B BOIHOM aKBeHE 03e-
po Jombe - llenmmHCcKU# 3amuB, yeM B peke Bucie.

Obmaa xXapaKTepUCTHUKa HUXKHUX TOPJIOBHX KOCTEeH HC-—
ClIelyeMHX BHIOB prHbO, o6UTaomux B o3epe llombe - lile-
LUMHCKOM 3ajKWBe, B OCHOBHOM OJU3Ka XapaKTEpPHUCTHUKE,
naunHoit Xopomesuuem (1960 r.) nas puO, obuTranmux
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B peke Bucne. EZUMHCTBeHHad pasHWIa B OINMCAHUU Ha-
banraeTcd MeXny HanuuyueMm 7 Gopm FOPJOBHX 3y060B ¥
CyCTEpH | B HACTOAMUX HUCCIELOBaHUAX) U 3 HOopM | U3
PEeKU BUCIH).

CymeCcTBeHHHE pPa3JWUYUA MEXIY NONyJALUWAMK IJOTBH
obuTawmeit B o3epe Jombe u llemuHCcKOM 3ajnBe, oOHa-
PyXeHH TOJbKO JIMIbL Kacawmuecs IJUHH BepxHell dYac-
TH XabepHOH Ayru U BHCOTOH TropJOBOU Iyru, PasHuuu
MEXIY UKUCJIOM (UJIBTPAIIMOHHHX OTPOCTKOB Ha npaBoit
U JeBOoU XabepHOW Jyre He OOHADPYXEHO.
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