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SIZE-AT-AGE AND SEX VARIABILITY OF
PLASTIC VALUES IN OCELLATED WRASSE,
SYMPHODUS OCELLATUS (LINNAEUS, 1758)
(LABRIDAE, PERCIFORMES),

IN NORTHERN PART OF THE BLACK SEA

The paper presents the results of a study of the size-at-age and sex variability of plastic char-
acters in the late ontogenesis of Ocellated wrasse, Symphodus ocellatus (Linnaeus, 1758)
from the northern part of the Black Sea. It is established, that males and females can be dif-
ferentiated into small and large individuals based on absolute values of 26 plastic characters.
Differences between these groups are highly reliable in all characters. According to the rela-
tive values, the differences are significant for 14 characters in males , and 6 characters in
females. The expression of sex differences in S. ocellatus increases with age both in abso-
lute and relative values of plastic characters. Among large and small individuals of the Ocel-
lated wrasse, males are significantly larger than females. The structure of the expression and
the directionality of sex differences in the Ocellated wrasse also are changed.

Key words: plastic characters, size-at-age and sexual variability, Symphodus ocellatus,
Black Sea.

Introduction

Body size in fish is determined by their age, growth rate and puberty. It
is known that fish have a strong positive correlation between age and
body size (Cherepanov, 1986), so researchers often study the size or size
-at-age variation of plastic characters instead of age (Fauna..., 1982;
Schevchenko, 1971, etc.). Sex differences in the linear dimensions and
proportions of the body are characteristic for many fish species. Unlike
sexual dimorphism, when males and females differ in qualitative dis-
crete characters, which allow to consider them as two independent
morphs, sex differences in quantitative characters with continuous
variability are characterized by such indicators as expression, direction-
ality and structure.
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The expression or magnitude and significance of differences between males and
females are usually assessed by average values of characters (for example, using Stu-
dent’s t-test), by integral indicators (main components, factors, canonical variables,
etc.), by difference metrics (Euclidean distance, Mahalanobis metric) or by the value of
specially calculated indicators (Lovich, Gibbons, 1992; Peskov et al., 2017).

The directionality of sex differences is determined by the sign with a corresponding
difference indicator. For example, if males are larger than females (L; > Lo), when
comparing them along the body length “L ; — L¢”, the value of the difference indicator
will have a “+” sign, if vice versa (L3 <Lo) the sign “~”. In the majority of clupeid and
carp fishes, females are larger than males. Salmon males, as many other species protect-
ing the eggs, are larger than females (Svetovidov, 1964).

The structure of sex differences is determined by the fact that the magnitude and
expression of differences between males and females differ in various characters, there-
fore, all compared characters can be structured (grouped, ranked) according to these
criteria.

Thus, the aim of this paper is to estimate the size-at-age and sex variability of plastic
characters of Ocellated wrasse, Symphodus ocellatus (Linnaeus, 1758), in late ontogene-
sis.

Material and methods

We used materials sampled in the coastal waters of Ukraine in the Black Sea. The
material is housed in the ichthyological collection of the National Museum of Natural
History, National Academy of Sciences of Ukraine (Movchan et al., 2003) (Table 1).

Table 1. Brief characteristics of the processed material

No. Sampling site Sampling date (?15 :;’):culﬁle)ﬁg
1139 Crimea, Chernomorskyi Distr., Rybachie vill. 25.05.1958 13
Kherson Reg., Golopristanskyi Distr., cordon
1161 “Yagorlytsky Kut” of the Black Sea Bio- 6-10.07.1980 248,39
sphere Reserve, Yagorlytskyi Bay
1171 Crimea, Sudakskyi Distr., Karadag Reserve 1-23.06.1980 13,19
o 65,26
1188 S;ilf:sa Reg., Tatarbunarskyi Distr., Sasyk 18.08-7.09.1967 43,59
3516 Crimea, Sudakskyi Distr., Karadag Reserve 14-31.05.1979 248,19
5564 Crimea, Sudakskyi Distr., Karadag Reserve 24.06-8.07.1980 83,19
5570 Kherson Reg., Golopristanskyi Distr., Tendra 20.07.1988 138,16 Q
gggg’ Crimea, near Sevastopol, Kazachia Bay 5-27.06.1974 53,69
5851 Crimea, Sudakskyi Distr., Karadag Reserve 31.05.1979 18,19
7649 Crimea, Sudakskyi Distr., Karadag Reserve 5.08.2002 58
7920 Crimea, near Yalta, “Cape Martian” Reserve 9.09.2010 14
995 Olencvkasil, Bolshor Kostel By 2327062007 39,2¢
9546 Crimea, Leninskyi Distr., 29-31.05.2013 24

Kerch Peninsula, Opuk cape
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Fish were caught by gill nets at depth of 10-15 m, and fixed in 4 % formaldehyde
solution for subsequent processing in laboratory.

Measurements of plastic characters are made with an electronic caliper, with 0.1 mm
precision: TL — total body length; SL — standard body length (from the beginning of
the upper lip to the beginning of base of caudal fin rays); H — maximum body height
before ventral fins; h — height of the caudal peduncle; aD; — the distance from the
beginning of the upper lip to the first spiny ray of the dorsal fin; aD, — the distance
from the beginning of the upper lip to the first soft ray of the dorsal fin; aP — antepecto-
ral length (from the upper lip to beginning of the pectoral fin base); aV — anteventral
length (from the upper lip to beginning of the ventral fin base), aA — anteanal length
(from the upper lip to beginning of the anal fin); pD — postdorsal length (from the end
of dorsal fin base to the beginning of the base of the middle rays of caudal fin); l.,q —
the length of caudal peduncle (from the end of anal fin base before the base of the mid-
dle rays of caudal fin); ID — length of the dorsal fin base; 1D; — length of the base of
the spiny part of the dorsal fin; 1D, — length of the base of the soft part of the dorsal fin;
hD; — height of the last spiny ray of the dorsal fin; hD, — maximum height of the soft
part of the dorsal fin; IA — length of the anal fin base; hA — height of the third spiny
ray of the anal fin; I[P — pectoral fin length; IV — ventral fin length; h; — distance
from the base of the 2nd spiny ray in dorsal fin to the lateral line; C — head length; hC
— head height at the vertical of the middle of the eye; r — snout length (from the begin-
ning of the upper lip to the anterior edge of the eye); o — horizontal diameter of the eye;
po — postorbital length; io — interorbital length. The following meristic characters
were also counted: D; — the number of spiny rays in dorsal fin; d, — the number of soft
rays in dorsal fin; A — the number of spiny rays in anal fin; a — the number of soft rays
in anal fin; P — the number of soft rays in pectoral fin; 1.I. — the number of scales
along the lateral side of the body; sp. br. — the number of gill rakers on the first gill
arch.

The sex of the fish was determined by the shape and color of the urogenital papilla (in
females it is large and black).

Differentiation of individuals according to the absolute values of morphometric char-
acters was studied using hierarchical cluster analysis. The Euclidean distance — DE —
was calculated as a measure of the generalized differences between individuals on
absolute values of 26 plastic characters. Based on the fact that the size and age of fish
strongly correlate with each other (Cherepanov, 1986), the groups that emerged were
considered as size-age classes. For each sample, the standard statistical parameters of
the variational series were calculated: minimum (min), maximum (max), arithmetic
average (M) values of the character, arithmetic average error (m), and standard deviation
(SD). The significance of differences between the compared samples was estimated by
the average values of characters using Student’s t-test. The similarity in the structure of
sex and size-age differences was estimated using the Spearman rank correlation coeffi-
cient (Rs), comparing the consistency in the variation of the values of Student's t-test
for 26 plastic characters (Lakin, 1990). Differences at a 5 % level of significance were
considered as statistically significant. Differences between the size-at-age and sex
groups of Ocellated wrasse were analyzed over the entire set of characters using discri-
minant analysis. As a measure of generalized differences in the complex of absolute and
relative plastic characters, we calculated the Squared Mahalanobis Distance SQMD. The
studied material was processed statistically using the STATISTICA 6.0 and Microsoft
Office Excel software packages.

Results and discussion
Brief biological characteristics. The species distribution covers the waters of the
East Atlantic (Bay of Biscay), the Mediterranean, Adriatic, Aegean, Marmara,

Zb. prac’ Zool. muz. (Kiiv), 49,2018 5



V. N. Peskov, L. G. Manilo,

Black Sea, and the western part of the Azov Sea to the Berdyansk Spit (Svetovidov,
1964; Diripasco et al., 2011; Vasil’eva, Luzhnyak, 2013; Bilecenoglu et al., 2002;
Golani et al., 2006). In the waters of Ukraine this species is found from the Zmeinyi
Island (Snigirev, 2008) and further eastward from the Danube coast to the Kerch Strait in
the waters of Ukraine (Vinogradov, 1960; Pinchuk, Tkachenko, 1996; Boltachev, Kar-
pova, 2012). It was often observed in the Odesa Bay until 2003, however, it was not
registered here later (Chernikova, Zamorov, 2011). The isolated population is known
from the Tiligul estuary (Kovtun, Tarasenko, 2005). Target species inhabits coastal
biotopes with rocky and (less often) sandy soils among the thickets of underwater vegeta-
tion to a depth of 30 m, but is most numerous in shallow waters (up to 5—10 m). The food
spectrum includes invertebrates: small crustaceans, mollusks, sea worms, as well as
bryozoans, hydroid polyps and plants (Vasil’eva, 2007; Quignard, Pras, 1986), and diet
changes throughout the year are a specific adaptive response to transformations in the
environment (Ouannes-Ghorbel et al., 2003). Males grow faster than females (Quignard,
Pras, 1986). In the Black Sea, it reaches sexual maturity at the age of one year at a length
of about 3.5 cm (Salekhova, 1971). Spawning is multiportional. Reproduction in the
Black Sea continues from April to August under water temperature from 12 to 26 °C,
spawning peaks from the end of May to the end of June (Salekhova, 1971). Species
biology has been well studied in the Mediterranean Sea (Taborsky et al., 1987; Alonso,
Wagner, 1999, 2000; Kabasakal, 2001; Alonso, 2008; Lipej et al., 2009; Alonso, Heck-
man, 2010). Standard body length reaches 14 cm, usually 7-8 cm (Vasil’eva, 2007). In
the Black Sea, the age limit for females is 3+, and 5+ years for males (Salekhova, 1971).

Brief diagnosis. D XIII-XV+8-11; A II+8-11; P 12; V I 5; 1L 30
(Golani et al., 2006, Mediterranean Sea). D (XIII) XV+(9) 10; A HI+(9) 10; P I+11-12;
L1. 32-34 (Svetovidov, 1964). D XIII-XV+8-11; A TII+8-11; 1.I. 30-34; sp.br. 14-18
(Vasil’eva, 2007, Black Sea). D XIV+9-10; A II+9-10; P [+11-12; V I 5; L1. (31) 32—
34 (Movchan, 2011, Black Sea). D XIII-XV (M=13.89+0.040)+9—-11 (M=9.95+0.050);
A MI+9-11 (M=9.914+0.051); P 11-13 (M=12.01£0.022); 1.I. 30-34 (M=31.86+0.094);
sp.br. 14-16 (M=14.78+0.080) (original data, northern part of the Black Sea).

The distance from the base of the second spiny ray in dorsal fin to the lateral line is less
than half as long as the soft part of the dorsal fin (37.29-50.00 %, mean 47.13 % in
males and 44.19 % in females). Body height is equal or slightly greater than the head
length. The dorsal fin is long, consists of spiny and soft parts. The length of its base
averages 53.73 % of the standard body length (SL) in males and 52.82 % in females. The
pectoral fins are longer than ventral, with an average of 21.63 % SL in males and 20.52
% in females. Ocellated wrasse reaches sexual maturity at the age of one year at a length
of about 3.5 cm in the Black Sea. Therefore, all investigated specimens are mature.

Size and age variability. According to the results of hierarchical cluster analysis
(Fig. 1), both males and females of the Ocellated wrasse are differentiated into small
(SLs = 43-70 mm and SLo = 42-56 mm) and large (SLs = 71-93 mm and SL¢ = 59-72
mm) individuals.

Differences between large and small individuals are highly significant in the mean
absolute values of 26 characters in both males (Table 2) and females (Table 3). At the
same time, in females these differences are noticeably larger in most characters than
those in males, with the exception of three signs (aP, hD,, hA), the size-age differences
for which are greater in males. The generalized differences between small and large
individuals in males (SqMD = 21.99) are slightly larger than in females (SqQMD = 16.48).

In large males, the relative values of 10 characters are on average significantly greater
than those of small males, while the relative value of the anteventral length (aV), the
height of the 3rd spiny ray of the anal fin (hA), the length of the snout (r) and the hori-
zontal diameter of the eye (0), on the contrary, are significantly bigger in small males
(Table 4).
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Fig. 1. Differentiation of males and females of Symphodus ocellatus in absolute values of 26
plastic characters.
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Table 2. The results of the comparison of absolute values (mm) of plastic characters in two
size-age groups of Symphodus ocellatus (males)

Charac- Small individuals (n = 20) Large individuals (n = 22) t
ter min | max M SD | min | max M SD *
SL 43.0 70.0 59.65 7.1 71.0 93.0 78.68 6.61 = 8.96%**
H 13.1 259 2081 359 229 351 2894 276 @ 8.16%**
h 5.7 103 840 139 102 133 11.54 093  8.54%**
aD, 144 235 2029 240 23.6 32.8 2674 249  8.55%*x
aD, 289 473 4109 470 475 662 5446 483  9.09%**
aP 163 242 2053 192 227 335 2650 288  7.97%**
aVv 187 313 2553 282 286 41.8 3254 373  6.91%**
aA 265 432 37.14 422 433 604 4846 495  8.00%**
pD 6.6 1.5 888 133 92 137 1125 111  6.24***
leaua 7.1 109 883 116 100 127 1133 086  7.86***
1D 214 368 3135 449 380 546 4321 4.06 @ 8.95%**
1D, 154 268 2127 295 245 363 29.14 257  9.17***
1D, 6.0 131 10.08 185 11.2 183 14.08 1.81  7.08%**
hD, 6.6 9.7 7.88 087 82 124 985 1.09  6.54%**
hD, 6.0 1.7 9.05 150 93 167 1346 199  8.16%**
1A 10.6 17.7 1475 218 17.8 26.1 2054 220  8.56%**
hA 54 8.0 6.73 081 63 9.5 8.13  0.89  536%**
1P 9.1 149 1275 158 137  21.6 1721 173  8.72%**
v 7.3 126 1036 150 113 198 1429 196  7.32%**
hy 2.8 6.1 472 085 55 8.9 6.65  0.87  7.28%*x*
C 156 238 2085 235 246 337 27.66 270 = 8.75%**
hC 8.0 141 1143 173 127 194 1573 1.74  8.03***
r 5.2 8.1 676 072 7.3 11.8 860 120  6.08***
0 32 4.9 423 039 45 5.8 520 030  9.Q7%*x*
po 6.9 1.7 961 154 112 162 1336 128  8.53%**
io 2.9 5.5 433 087 4.7 7.2 594  0.63  6.84%**

Note. min-max — minimum and maximum values of the character; M — mean value of the
character; SD — standard deviation; ty, — Student’s criterion, *** P < (.001.
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Table 3. The results of the comparison of absolute values (mm) of plastic characters in two
size-age groups of Symphodus ocellatus (females)

Char- Small individuals (n =21) Large individuals (n=17)
acter min max M SD min | max M SD b
SL 42.0 56.0 48.00 3.94 590 72.0 6424 3.65 13.16%**
H 14.0 20.5 16.73  1.82 19.9 261 2284 1.89 10.07***
h 4.9 7.3 6.18 0.65 7.7 9.5 8.46  0.61 11.16%***
aD, 13.3 202 1645 1.74 19.0 255 2216 1.87 9.65%**
aD, 28.6 392 3333 279 398 507 4400 327 10.68***
aP 13.8 20.6 1644  1.87 18.1 259 2155 211 7.81%%*
aVv 16.6 26.4 1999 247 24.0 33.7 2734 253 8.99%#**
aA 26.3 38.4 30.86  3.28 37.2 50.8 42.78  3.65 10.47%**
pD 5.7 8.4 6.79 0.69 8.2 102 932  0.70 11.16%**
leaud 5.8 7.7 6.58 0.58 7.9 10.5 8.75 0.65 10.79%**
1D 21.5 29.6 2544  2.08 30.8 38.1 3378 235 11.44%**
1D, 154 202 1746  1.28 20.1 263 22.84 1.67 10.92%**
1D, 6.1 10.8 7.98 1.09 9.1 137 1094 133 7.38%**
hD, 4.5 7.0 6.29 0.61 6.8 9.0 772 0.64 6.98***
hD, 52 8.2 6.77 0.89 7.9 10.5 8.96  0.86 7.72%**
1A 9.0 11.8 10.59  0.80 12.6 16.4 14.66 1.21 11.97%*%*
hA 42 6.6 5.54 0.60 5.6 7.4 6.49  0.56 5.06%***
1P 8.1 11.7 9.80 1.10 12.0 15.1 1328 0.85 10.97%***
\Y 6.5 9.8 8.17 0.93 9.2 122 10.68 0.79 8.97***
hy 2.8 4.6 3.51 0.46 4.1 6.0 482  0.50 8.38%**
C 14.3 20.7 1682  1.90 19.8 260 2229 190 8.83%**
hC 6.0 10.6 8.62 1.10 10.7 14.2 12.05 1.13 9.42%**
r 3.8 6.9 4.92 0.79 5.4 8.1 6.72  0.82 6.84%***
0 3.4 43 3.84 0.24 4.1 5.0 468 0.25 10.45%%*
po 6.4 9.3 7.54 0.98 8.9 123 1046 1.09 8.60%**
io 2.7 3.8 3.33 0.29 3.9 5.1 4.57 0.35 11.68%**

Note. min-max — minimum and maximum values of the character; M — mean value of the
character; SD — standard deviation; tg, — Student’s criterion, *** P < 0.001.
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Table 4. Comparison results of relative values (%) of plastic characters in two size-age
groups of Symphodus ocellatus (males)

Charac- Small individuals (n = 20) Large individuals (n = 22) t
ter min | max M SD min max M SD o
SL 530 850 7440 893 89.0  120.0 87.10 14.99 B.96***
H 43.0 70.0 59.65 7.11 71.0 93.0 69.62 11.76 2.89%**
h 30,5 392 3469 259  30.1 40.8 3580 2.54  2.64**
aD, 126 161 1401 093 13.6 16.2 1436  0.88 0.17
aD, 324 360 3402 1.05 32.6 358 3399 1.00 0.42
aP 65.1 745 6895 225 64.2 725 69.09  2.00 1.72
aVv 320 379 3455 150 297 38.1  34.08 1.73 2.50%*
aA 39.8  47.0 4290 2.01 38.7 46.3  42.06 2.20 1.50
pD 592 672 6233 1.88 593 65.7 6191 1.77 1.76
Leaud 132 169 1487 1.15 11.7 15.5 1458  1.04 1.49
1D 134 17.0 1482 095 12.8 15.8 14.61  0.87  3.82%**
1D, 489 558 5242 228 503 587 5373 242  239%*
1D, 320 40.6 3563 201 32.8 39.9 3638  2.05  2.39%*
hD, 140 198 1680 1.65 15.6 20.5 17.35 148 1.88
hD, 10.6 155 1332  1.68 11.1 142 1291 1.38  3.96%**
1A 1.7 177 1514 141 12.7 19.6 16.15 1.86  3.56%*%*
hA 21.6 273 2467 136 236 283 2540 144  245%%
1P 8.8 140 1139 1.63 8.5 12.5 10.85 1.43 1.67
v 202 227 2136  0.68 18.8 234  21.63 1.03 2.01
hy 157 198 1733  1.07 15.5 21.3 17.74 133 0.48
C 384  50.0 4690 3.09 40.7 50.0 47.13  2.87 0.43
hC 335 363 3498 0.84 322 37.5 3507 122 2.09*
T 495 603 5465 322 499 66.9 5584  3.68  2.49%*
0 28.8 349 3249 189 275 350 3171  2.06  3.87%**
po 185 229 2035 1.23 16.5 214 19.59 140  2.73%**
io 40.7 51.6 4589 333 435 51.5 4718  3.10 1.65

Note. min-max — minimum and maximum values of the character; M — mean value of the
character; SD — standard deviation; t, — Student’s criterion, * — at P < 0/05; ** — at P < 0/01;
*kx P <0/001.

Large females have significantly higher relative values of aA, hC and po than small
females. The relative values of hDy, hA, and o are significantly higher in small females
(Table 5). The generalized differences in the relative values of plastic characters are
much bigger in females (SqQMD = 8.03) in contrast to males (SqQMD = 5.44).
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Table 5. Comparison results of relative values (%) of plastic characters in two size-age
groups of Symphodus ocellatus (females)

Charac- Small individuals (n = 21) Large individuals (n = 17) t
ter min | max M Sgx | min | max M SD st

SL 53.0 70.0 60.67 510 73.0 89.0 80.06 4.64 13.16%**
H 42.0 560 48.00 394 59.0 72.0 6424 3.65 1.22
h 314 379 3482 190 32.1 384 3554 1.70 1.87
aD, 11.7 13.6 1285 052 122 142 13.17 0.51 0.42
aD, 30.0 36.7 3424 1.66 31.7 37.7 3447 1.68 1.61
aP 669 71.6 6945 1.20  65.6 728 68.46 2.27 1.07
aV 31.1  38.0 3419 1.76 302 36.8 33.52 2.07 1.29
aA 383 48.0 4154 233 397 473 4251 2.31 2.77***
pD 60.2 69.8 6421 252 620 71.1 66.52 2.58 1.15
leaud 128 159 1414 098 121 163 1453 1.04 0.28
ID 122 157 1373 081 124 157 13.65 0.98 0.83
1D, 48.5 557 53.02 1.81 49.7 559 5257 1.60 1.64
1D, 33.6 389 3643 1.69 324 387 3555 1.62 0.82
hD, 13.8 193 16,60 140 140 20.5 17.01 1.65 2.87*H*
hD, 9.0 152 13.15 144 104 144 12.03 0.96 0.37
1A 11.3 16.0 1409 135 127 156 13.95 0.95 1.73
hA 200 249 22,10 1.22 212 255 2283 1.32 3.97%**
P 8.4 13.6 11.58 1.31 86 11.8 10.12 0.96 0.88
v 185 223 2039 1.14 194 223 20.68 0.87 1.18
hy 14.1 18.8  17.01 1.13 148 17.5 16.63 0.82 0.19
C 37.8 492 4411 3.13 373 495 4429 3.01 0.59
hC 31.1  37.6 3499 1.75 324 377 34.67 1.63 3.81%**
r 41.1 551 5120 278 51.0 583 54.07 1.85 1.18
0 26.1 342 29.17 249 259 34.0 30.12 2.45 3.81%**
po 203 272 2300 186 18.8 22.7 21.08 1.24 3.47***
io 424 477 4474 137 435 505  46.92 2.28 1.57

Note. min-max — minimum and maximum values of the character; M — mean value of the
character; SD — standard deviation; ty, — Student’s criterion, *** P < 0.001.

Sex differences. In both size-age groups, males are significantly larger than fe-
males (Tables 3, 4, 6). At the same time, the differences between large males and fe-
males on most characters are significantly bigger than those between small ones. Sex
differences only on 4 characters (aP, aV, aA and r) are bigger in group of small Ocellat-
ed wrasse.
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Sex differences by the relative size of plastic characters are expressed in both size-
age groups of males and females of Ocellated wrasse. The mean values of 7 relative
characters (h, le.ug, hDy, 1A, IP, hy and hC) are significantly higher in males of both size-
age groups and only 2 characters (aA and o) are greater in females in contrast to males.
In addition, sex differences are significant in two characters (pD and r) in the group of
small individuals only and in four characters (ID, 1D, IV and i0) in the group of large
individuals (in both cases, males have average values of relative characters). The gener-
alized differences between males and females in the group of small individuals are
somewhat larger in the body proportions (SqMD = 23.21) than in its linear dimensions
(SqMD = 19.53). On the contrary, the generalized sex differences in the body linear
dimensions (SqMD = 45.50) are noticeably bigger than those in its proportions
(SgMD = 32.60) in group of large individuals.

Data given above showed that sex differences in Ocellated wrasse increase with age
both in absolute and relative values of plastic characters; it is accompanied by increased
morphological differentiation between males and females in overall size and body
proportions.

The expression and directionality of sex differences in Ocellated wrasse are mani-
fested in the fact that the mean values of all 26 plastic characters in males are signifi-
cantly higher compared with females (Tables 3, 4). At the same time, in group of large
mature fishes, the expression of sex differences on 22 characters is greater than in small
ones, and only in 4 is the opposite (Table 6).

Table 6. The magnitude of sex differences (ty) in absolute and relative values of plastic
characters in two size-age groups of Symphodus ocellatus

Charac- Absolute values Relative values

ter Large Small Large Small
SL 8.68%** 6.45%** 8.68%** 6.45%**
H 8. 17%** 4 55%%* 2.09* 0.18
H 12.47%%** 6.50%** 7.76%** 4.90%**
aD, 6.56%** 5.83%** 1.10 0.51
aD, 8.06%** 6.39%** 1.13 0.88
aP 6.19%** 6.92%** 0.23 0.70
aV 5.18%** 6.68%** 1.68 2.00
aA 4, 13%** 5.30%** 7.01%** 2.71%
pD 6.65%** 6.24%** 0.68 2.17*
leaud 10.65%** 7.80%** 2.71% 3.96%***
1D 9.10*** 5.37*** 4.19%** 0.93
D, 9.24%** 5.32%%* 2.71%* 1.38
D, 6.26%** 4.4]1%** 1.80 0.42
HD, 7.66%** 6.71%** 1.62 0.35
hD, 9.52%%* 5.89%** 7.09%** 2.44%*
1A 10.63%** 8.03%** 7.96%** 6.34%**
hA 7.05%** 5.33%** 0.71 0.42
P 9.30%** 6.88%** 3.54%* 3.34%%*
v 7.83%** 5.55%** 4,03%** 0.94
hy 8.24%** 5.61%** 3.27%* 2.88%*
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Charac- Absolute values Relative values

ter Large Small Large Small
C 7.29%** 6.02%** 0.93 0.02
hC 7.97%** 6.19%** 3.07%* 3.67***
R 5.80%** 7.77H** 1.21 4.82%**
) 5.95%** 3.76%** 5.56%** 5.42%%*
po 7.62%** 5.09%** 1.91 1.44
io 8.62%** 4.87H%* 2.29% 1.20

Note. * —at P <0/05; ** — at P <0/01; *** — P < 0/001.

An increase of the body length in large individuals in contrast to small ones, as well as
in males in contrast to females, are accompanied by an increase in the size of all other
25 characters. It is important to find out if the structure of the variability of all 26 plastic
characters is the same in all four cases. By comparing the difference vectors (Student’s t
-values) using the Spearman rank correlation coefficient (Rs), an average level of simi-
larity was established (Rs = 0.54; p < 0.01) in the structure of differences between small
and large individuals in males and females. The average level of similarity (Rs = 0.52;
p < 0.01) was also noted between the structure of sex differences in group of large
individuals and size-age differences in females. In all other cases, the level of similarity
of the vectors of differences was below the average level (0.09-0.39).

The results of the study confirm the data of Shevchenko (1971) that males have larger
relative sizes of the anal fin base, while females have larger eye diameter than males. At
the same time, our data contradict the conclusion of Shevchenko (1971) that males are
more tall and have larger relative sizes of the head and dorsal fin. According to our data,
the males are characterized by significantly higher relative values of the height and
length of the caudal peduncle, the height of the soft part of the dorsal fin, pectoral fin
length, head height and the snout length, as well as the females have larger anteanal
distance (Tables 4, 5). In all cases, the value of the Student’s t-test for the aforemen-
tioned features significantly exceeds the critical table values.
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B. M. IIecxos, JI. I'. Manino

PO3MIPHO-BIKOBA 1 CTATEBA MIHJIUBICTH IINIACTUYHUX O3HAK 3EJIEHVYIIKHA
IUIIMUCTOI, SYMPHODUS OCELLATUS (LINNAEUS, 1758) (LABRIDAE, PERCI-
FORMES), ¥ IIBHIYHI{ YACTHUHI YOPHOI'O MOPS

HaBezneHo pe3y/bTaTéH BHBUCHHS PO3MIPHO-BIKOBOI 1 CTATEBOI MIHJIMBOCTI IIACTUYHHUX O3HAK Y
M3HLOMY OHTOTEHE31 3eJIeHYIIKH IUIIMUCTOI, Symphodus ocellatus (Linnaeus, 1758) B miBHIuHIN
gactuHi YopHOro Mopsi. BcTaHOBIIEHO, IO caMmili i CaMKH 3a aOCOJTIOTHUMH 3HAYCHHSIMH 26
IUTACTUYHUX O3HAK NU(EPEHINIOIOTHCS Ha APIOHUX 1 BEJIMKUX OCOOWH, BIIMIHHOCTI MiX SIKUMH
BHCOKO JIOCTOBIpHI 32 BCiMa O3HaKaMHu. 3a BiTHOCHUMH 3HAYCHHSIMH O3HAK BiJIMIHHOCTI JIOCTOBI-
pHi y camuiB 3a 14 o3Hakamu, y caMok — 3a 6. [Toka3zano, 1o 3 BikoM y S. ocellatus 30i1p01y€Th-
Cs1 BUPAKEHICTh CTaTEBUX BiIMIHHOCTEH SK 3a aOCONFOTHHUMH, TaK i 32 BiTHOCHUMH 3HAYCHHSIMHU
IUTacTUYHUX O3HaK. Cepes BENMUKHX 1 APIOHUX 0COOWH 3€JCHYIIKH CaMIli JOCTOBIPHO OiNbII 3a
CaMOK. 3 BIKOM y 3€JIEHYIIKH IUIIMUCTOI 3MIHIOIOTBCSI CTPYKTYPa BHPAKEHOCTI 1 CIPSIMOBAHOCTI
CTAaTEBHUX BIAMIHHOCTEM.

KnwwuyosBi CJ O B a IUIACTHYHI O3HAKH, PO3MipHO-BIKOBa 1 CTaTeBa MiHJIUBICTS,
Symphodus ocellatus, Yopue mope.

B. H. Ileckos, JI. I'. Manuno

PABMEPHO-BO3PACTHAA N TTIOJIOBASI U3MEHUYMBOCTD ITINIACTUYECKHX I1PU-
3HAKOB 3EJIEHVYIIKH TJIA3YATOM, SYMPHODUS OCELLATUS (LINNAEUS, 1758)
(LABRIDAE, PERCIFORMES) B CEBEPHOI YACTH YEPHOI'O MOPS

[TpuBeneHsb! pe3yIbTaThl H3YYEHHST Pa3MEPHO-BO3PACTHOM M MOJIOBOH M3MEHYMBOCTH IUIaCTHYC-
CKHX TIPU3HAKOB B TIO3MHEM OHTOTEHe3e 3€JCHYIIKH Tia3uaTod, Symphodus ocella-
tus (Linnaeus 1758) B ceBepHoii yacT UepHOro Mopsi. YCTaHOBJICHO, YTO CaMIbl M CAMKH IO
aOCOJIFOTHBIM 3HAYEHHSM 26 IUIACTUYECKHX IPU3HAKOB IUPPEPSHIHUPYIOTCS Ha MEJIKHX HU
KPYIHBIX 0coOeil, pa3nuunsi MeXIy KOTOPBIMH BBICOKO JIOCTOBEPHBI IO BceM mnpu3Hakam. Ilo
OTHOCHUTEJIbHBIM 3HAYCHHUSIM TPU3HAKOB pa3jIMuusl JOCTOBEPHBI y CaMIOB MO 14 mpusHakam, y
camok — 110 6. [TokazaHo, 4To ¢ Bo3pacToM y S. ocellatus yBenn4nBaeTcsl BBIPaXKEHHOCTh MOJIO-
BBIX pa3Nu4uii Kak Mo a0COJIOTHBIM, TaK M I0 OTHOCUTEJBHBIM 3HAYCHUSIM IUIACTHYECKUX
npu3HakoB. Cpeay KPyNHBIX M MEJIKHX 0CO0eH 3eJICHYIIKH CaMIlbl JOCTOBEPHO KPYITHEE CaMOK.
C BO3pacTOM y 3e€JIEHYIIKH IJIA39aTONH M3MEHSIOTCS CTPYKTYpa BBIPQXKEHHOCTH W HAIPaBJICHHO-
CTH TIOJIOBBIX PA3IHIHH.

KntoueBble 0 B a: UIaCTHYECKHE IPU3HAKH, Pa3MEPHO-BO3PACTHAS U MTOJI0BAsi H3MCHYH-
BOCTb, Symphodus ocellatus, YepHoe mope.
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