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Out of the morphological criteria for the fish species, the meristic (countable) characters are of the key
role, in particular the number of rays in the fins. It is one of the stable signs of fish morphotype not
subjected to size and age variability. At the same time, it is a clear taxonomic criterion. The aim
of the work was to study the variability in the number of rays in the dorsal fin and to specify its formula
for the black scorpionfish inhabiting the Black Sea off the coasts of the North Caucasus and Crimea.
In total, 232 individuals of the black scorpionfish were investigated; those were sampled from six ar-
eas of the Black Sea off the coasts of the North Caucasus (Bolshoi Utrish, Magri, Loo, and Adler)
and Crimea (Sevastopol and Feodosiya). The number of rays in the dorsal fin of each fish was counted,
with dividing them into hard (unbranched) and soft (branched) ones. As established, the total num-
ber of rays in the dorsal fin of the black scorpionfish inhabiting the coasts of the North Caucasus
and Crimea averaged (22.1 £ 0.02); the number of hard rays, (12.0 = 0.01); and the number of soft rays,
(10.1 £ 0.03). All three indicators are characterized by low variability (coefficient of variation is lower
than 10 %). Fish caught off the coasts of the North Caucasus and Crimea differ statistically significantly
from each other in the number of soft rays in the dorsal fin [(10.1 £ 0.03) and (10.0 £ 0.04), respec-
tively] and in the total number of rays in the dorsal fin [(22.1 £ 0.03) and (22.0 % 0.04), respectively].
The analysis of the results obtained reveals six possible variants of the dorsal fin formula for the black
scorpionfish. Those are: D X1 10; D XI 11; D X119; D XII 10; D XII 11; and D XIII 10. The most com-
mon variant is D XII 10 averaging 83.2 % (75.0-88.9 % depending on the area). The updated dorsal fin
formula for the black scorpionfish inhabiting the coasts of the North Caucasus and Crimea has the fol-
lowing form: D (XI) XII (XIII) (9) 10 (11). The formula can be used when compiling the species
guides of the Black Sea fish. The results obtained were compared with those of other researchers.
The causes for the disagreement between the results were analyzed.

Keywords: black scorpionfish Scorpaena porcus, dorsal fin formula, Black Sea, soft rays, hard rays,
North Caucasus, Crimea
In recent years, due to development and significant expansion of the scope of molecular genetics
methods, the leading role in evolutionary biology in general and fish taxonomy in particular belongs
to molecular biological criteria of the species. Undoubtedly, those are of great importance, but the key
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role of traditional morphological criteria has to be taken into account as well. Molecular genetics meth-
ods are based on the study of a part of the genotype, while the morphotype, despite its variability,
is a concentrated manifestation of the genotype as a whole.

Out of the morphological criteria for the fish species, the meristic (countable) characters are the most
significant ones, in particular the number of rays in the fins. Their number, as shown in many studies,
is laid in the early stages of development; the final number is usually formed by the end of the first month
of life (Makeeva, 1992 ; Novikov & Ruban, 1951 ; Reshetnikov & Popova, 2015 ; Sidorov & Reshet-
nikov, 2014). Therefore, the number of rays in the fin is one of the most stable signs of fish morphotype
not subjected to size—age variability, which makes it a reliable taxonomic criterion.

In this work, we analyzed the variability in the number of rays in the dorsal fin of the black scor-
pionfish Scorpaena porcus Linnaeus, 1758: one of the common fish species of the coastal Black Sea
shelf. When studying the morphological features of this fish caught off the coast of the North Caucasus
and Crimea, the authors drew attention to the following: the number of rays in the dorsal fin of the black
scorpionfish often differed from that indicated in the corresponding species guides of the Black Sea fish.

The aim of this work was to study the variability in the number of rays in the dorsal fin of the black
scorpionfish inhabiting the Black Sea off the coast of the North Caucasus and Crimea, as well as to specify
the dorsal fin formula.

MATERIAL AND METHODS

The work is based on the results of the analysis of the number of rays in the dorsal fin of the black scor-
pionfish from several areas of its range in the Black Sea, as well as on the analysis of the corresponding
literature data.

In total, 232 specimens of the black scorpionfish from six areas of the Black Sea off the coast
of the North Caucasus and Crimea were studied, infer alia: from Sevastopol, 22 specimens;
from Feodosiya, 58; from Bolshoi Utrish, 46; from Magri, 44; from Loo, 18; and from Adler, 44 (Fig. 1).

The material was random samples of the black scorpionfish from the catches of fishing brigades
engaged in coastal fishing with fixed seines and gill nets. Fish were caught on spinning rods with different
types of equipment as well. The black scorpionfish were sampled in different seasons in 2017-2019.
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Fig. 1. Map of sampling points for factual material: 1, Sevastopol; 2, Feodosiya; 3, Bolshoi Utrish; 4, Magri;
5, Loo; 6, Adler
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Using a dissecting needle, the total number of rays in the dorsal fin and the number of hard
(unbranched) and soft (branched) rays were counted in each fish specimen. The last two rays
of the soft part of the dorsal fin, which were located on a common base, were counted as sepa-
rate ones. According to the recommendations of Yu. Reshetnikov and O. Popova (2015), the rays
were counted twice; in the case of a discrepancy between the results obtained, the rays were counted
once more. When counting the rays in small fish, we used an MBS-9 binocular microscope with 4x
to 8x magnification.

The obtained results were mathematically processed with the methods of variation and multivariate
statistics in the Statistica package ver. 10.0 for Windows.

RESULTS

The analysis showed that the mean value of the total number of rays in the dorsal fin of the black
scorpionfish inhabiting the Black Sea off the coast of the Caucasus and Crimea was (22.1 = 0.02),
with the variation range 21-23. The modal group included fish with 22 rays (85.3 %).

The mean number of hard (unbranched) rays in the dorsal fin was (12.0 = 0.01); the mean num-
ber of soft (branched) rays was (10.1 + 0.03). The ranges were 11-13 and 9-11 rays, respectively.
By the number of hard rays, the modal group included fish with 12 rays (96.6 %); by the number
of soft rays, it included specimens with 10 rays (83.6 %).

The coefficients of variation of the number of rays had the following values: the total number of rays,
1.71 %; the number of hard rays, 1.54 %; and the number of soft rays, 3.91 %. So, the analyzed param-
eters were referred to features with a low degree of variation; this allowed using them as a reliable
morphological marker of species affiliation.

In fish from six water areas, the differences between the mean values of the number of rays in the dor-
sal fin were insignificant (Table 1). The effect of the “catchment area” factor on the values given
in Table 1 was assessed by the one-way ANOVA. It revealed the lack of statistically significant rela-
tionships between the habitat area and such factors as “total number of rays in the dorsal fin” (F = 1.9
and p = 0.079) and “number of hard rays in the dorsal fin” (F = 1.2 and p = 0.308), with a parallel
effect of the catchment area on the “number of soft rays in the dorsal fin” factor (F = 2.4 and p = 0.032),
which was simultaneously characterized by a higher degree of variation.

Table 1. Mean, minimum, and maximum values of the number of rays in the dorsal fin of the black
scorpionfish from different areas of the Black Sea (Sevastopol, Feodosiya, Bolshoi Utrish, Magri, Loo,
and Adler)

Parameter Number of rays
TEmg min—-max
Sevastopol (22 ind.)
Number of hard rays 12.0 £ 0.00 12-12
Number of soft rays* 9.9 £0.09 9-11
Total number of rays 21.9+£0.09 21-23
Feodosiya (58 ind.)
Number of hard rays 12.0 £ 0.02 11-13
Number of soft rays 10.0 £ 0.04 9-11
Total number of rays 22.0+0.04 21-23

Continue on the next page...
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Parameter Number of rays
TEmg min—max
Bolshoi Utrish (46 ind.)
Number of hard rays 11.9+£0.04 11-12
Number of soft rays 10.2 £ 0.06 9-11
Total number of rays 22.1 £0.06 21-23
Magri (44 ind.)
Number of hard rays 12.0 £ 0.02 11-12
Number of soft rays 10.2 £0.07 9-11
Total number of rays 22.2+0.07 21-23
Loo (18 ind.)
Number of hard rays 12.0 £ 0.00 12-12
Number of soft rays 10.1 £0.10 10-11
Total number of rays 22.1+£0.10 22-23
Adler (44 ind.)
Number of hard rays 12.0£0.02 11-12
Number of soft rays 10.1 £0.05 9-11
Total number of rays 22.1+0.05 21-23

Note: * — hereinafter, when presenting our own data on the number of rays in the dorsal fin, we considered the last two,
located on a common base, rays of the soft part of the dorsal fin as separate rays.

However, at a higher level of geographic generalization, when uniting four water areas (Bolshoi
Utrish, Magri, Loo, and Adler) into the “North Caucasus” group and two (Sevastopol and Feodosiya)
into the “Crimea” group, it turned out that the number of rays in the dorsal fin of the black scorpionfish
from these areas could significantly differ. Specifically, the differences were registered when analyzing
the geographic variability of the number of soft rays in the dorsal fin (F = 7.3 and p = 0.008) and when an-
alyzing the variability of the total number of rays in the dorsal fin (¥ = 4.1 and p = 0.043). Fish inhab-
iting the Black Sea off the coast of the Caucasus are characterized by higher mean values of the num-
ber of soft rays and total number of rays in the dorsal fin in comparison with fish caught off the coast
of Crimea (Table 2).

Table 2. Mean, minimum, and maximum values of the number of rays in the dorsal fin of the black
scorpionfish from different areas of the Black Sea (North Caucasus and Crimea)

Parameter Number of rays
TEmyg ‘ min—-max
Crimean shelf of the Black Sea (Sevastopol and Feodosiya)
Number of hard rays 12.0 £ 0.02 11-13
Number of soft rays 10.0 £ 0.04 9-11
Total number of rays 22.0+0.04 21-23
North Caucasian shelf of the Black Sea (Bolshoi Utrish, Magri, Loo, and Adler)
Number of hard rays 12.0 £ 0.02 11-12
Number of soft rays 10.1 £0.03 9-11
Total number of rays 22.1+0.03 21-23
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The mean values of the number of soft rays in the dorsal fin of the black scorpionfish inhabiting
the coast of Crimea varied depending on the water area 9.9 to 10.0. For the fish sampled off the coast
of the North Caucasus, those were slightly higher: 10.1 to 10.2. The mean value of the total number
of rays in the dorsal fin was characterized by a similar dependence: 21.9-22.0 for the “Crimean” fish
and 22.1-22.2 for the “North Caucasian” specimens (Table 2).

This fact, in our opinion, can be considered as a manifestation of the clinal variability of the number
of rays in the dorsal fin of the black scorpionfish.

The geographic variability in the number of rays in the dorsal fin of the studied species was con-
firmed by the results of the cluster analysis (Ward’s method) as well. The mean values of three pa-
rameters for different water areas (the total number of rays in the dorsal fin, the number of hard rays
in the dorsal fin, and the number of soft rays in the dorsal fin) were subjected to clustering. Importantly,
the samples quite clearly differed in terms of geography (Fig. 2). At a distance of about 0.52 conventional
units, two groups were formed: the “North Caucasian” and “Crimean” ones. In its turn, the “North Cau-
casian” group at a distance of about 0.22 conventional units formed two subgroups: “Utrish-Magri”
(these water areas are located to the west within the North Caucasian shelf) and “Loo—Adler” (located
to the east).

Based on the analysis of the number of hard and soft rays in each individual, we revealed six possible
variants of the dorsal fin formula for the black scorpionfish inhabiting the coast of the North Caucasus
and Crimea: D XI 10; D XI 11; D XII 9; D XII 10; D XII 11; and D XIII 10. The frequency of their
occurrence in different water areas and on average in two areas is given in Table 3.

Obviously, the variant D XII 10 was the most widespread one, both in the sample in gen-
eral and in each of the analyzed water areas. Moreover, the individuals with the variant D XII 11
were registered in each water area, although in relatively small numbers (from 4.6 % in the Sevas-
topol area to 20.4 % in the Magri area). Other “morphotypes” — D XI 10; D XI 11; D XII 9;
and D XIII 10 — were recorded not in all the areas studied and were rather rare. The exception
was the water area of the Sevastopol Bay: 13.6 % of the individuals analyzed had the fin formula D XII 9.
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Fig. 2. Results of the cluster analysis by the number of rays in the dorsal fin of the black scorpionfish
(groups from different areas of the Black Sea) (Ward’s method)
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Table 3. Frequency of occurrence of different variants of the dorsal fin formula for the black scorpionfish
off the coasts of the North Caucasus and Crimea

Water area Ratio of fish with different dorsal fin formulas, %
XI 10 XI11 XII9 XII 10 X 11 XIII 10
Sevastopol 0.0 0.0 13.6 81.8 4.6 0.0
Feodosiya 0.0 1.7 34 88.0 5.2 1.7
Bolshoi Utrish 2.2 6.5 2.2 80.4 8.7 0.0
Magri 0.0 2.3 2.3 75.0 20.4 0.0
Loo 0.0 0.0 0.0 88.9 11.1 0.0
Adler 0.0 2.3 2.3 86.3 9.1 0.0
Mean 04 2.6 35 83.2 9.9 04

The number of hard rays in the dorsal fin in the studied black scorpionfish varied from 11 (3.0 %
of fish) to 13 (0.4 % of fish), with a significant prevalence of specimens with 12 rays (96.6 %) (Table 2).
The number of soft rays in the dorsal fin of the analyzed black scorpionfish varied from 9 (3.5 %)
to 11 (12.5 %), with a prevalence of individuals with 10 rays (84.0 %) (Table 2).

Thus, the specified formula of the dorsal fin for the black scorpionfish inhabiting the Black Sea
off the coast of the North Caucasus and Crimea has the following form: D (XI) XII (XIII) (9) 10 (11).

DISCUSSION

The first description of the black scorpionfish as a biological species according to the principles
of binary nomenclature was carried out by C. Linnaeus in his classic work “Systema naturae...” (1758).

He gave four descriptions, with the following notes and dorsal fin formulas:

12.
222

Muf. Ad. Fr. 1. p. 68. Zeus cirris fupra oculos & nares. D %;

Art. gen. 47. fun.75. Scorpaena pinnulis ad oculos & nares. D %;

Haffelgv. itin. 330. idem. D 13”.

Importantly, in three out of four descriptions by C. Linnaeus (1758), it is indicated that the dor-
sal fin of the black scorpionfish has 21 rays, including 12 hard and 9 soft ones. According to the fourth

description, the dorsal fin has 22 rays (12 hard and 10 soft ones).

M. E. Bloch (1787) pointed out the following formula of the dorsal fin for the black scorpionfish:
D XII/XXI (in total, 21 rays; out of them, 12 are hard and 9 are soft). At the same time, in the illustrated
atlas (Bloch, 1785-1795), the dorsal fin of the black scorpionfish is drawn with 12 hard and 11 (not 9,
as indicated in the description) soft rays (Fig. 3A).

“S. cirri ad oculos neresque. D

J. Cuvier and A. Valenciennes (1829) did not give any number of rays in the fins of the black scor-
pionfish, but indicated that it is similar to the number in Scorpaena scrofa (this species has 12 hard
and 9 soft rays in the dorsal fin). At the same time, this work is the first one with a note that the last
soft ray of the dorsal fin in the black scorpionfish is split into two.

Referring to (Cuvier & Valenciennes, 1829), J. E. De Kay (1842) described the dorsal fin of S. porcus
as having 12 hard and 9 soft rays — D XII 9 — as well. However, the researcher did not specify that the last
soft ray is split into two.

Mopckoii 6uosorrueckuil xypHai Marine Biological Journal 2022 vol. 7 no. 1



Variability in the number of rays and specification of the dorsal fin formula... 71

In the classical works of Soviet ichthyologists (Knipovich, 1939 ; Promyslovye ryby USSR, 1949),
the dorsal fin of the black scorpionfish was described as having 12 hard rays and 9 soft ones:
D XI.I 9 and D XII 9, respectively. There were no notes on any morphological features of the last
soft ray. At the same time, in the drawing of the black scorpionfish in the book “Commercial
Fish of the USSR” (Promyslovye ryby USSR, 1949), the fish had 9 soft rays, with the last one
being not split into two (Fig. 3B). Later, a similar formula for the dorsal fin of the black
scorpionfish — D XII 9 — was given by V. Lebedev et al. (1969) and E. Vasil’eva (2007).

J. Cadenat (1943) pointed out the following formula of the dorsal fin for the black scorpi-
onfish: XII 9-10. The description was accompanied by the drawing of a fish with 10 soft rays
in the dorsal fin (Fig. 3C).

Fig. 3. View of the soft part of the black scorpionfish dorsal fin in various species guides (rays
were numbered by the authors of this article): A, M. E. Bloch (1785-1795); B, Commercial Fish

of the USSR (Promyslovye ryby USSR, 1949); C, J. Cadenat (1943); D, A. N. Svetovidov (1964);
E, A. 1. Smirnov (1986)

A. Svetovidov (1964) gave an extended formula of the dorsal fin for the Black Sea black scorpionfish,
with the variability of the number of rays specified: D (XI) XII (8) 9. The morphology of the last ray
was not detailed. The description was accompanied by the drawing of a fish with 12 hard rays
and 9 soft ones. Importantly, the last soft ray was shown split into two at the base (Fig. 3D).

A similar formula of the dorsal fin for the species analyzed — D (XI) XII (8) 9 — was in-
dicated by A. Boltachev and E. Karpova (2017). A close one — D XI-XII 8-9 — was specified
by N. Myagkov (1994).

In Table 4, the data are given on the number of rays in the dorsal fin of the black scorpionfish
according to various researchers.
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Table 4. Generalized literature data of the dorsal fin formula for the black scorpionfish

Reference Dorsal fin formula Note
Linnaeus, 1758 E B B E The numer.ator is.the number of hard rays;
22°921°21° 21 the denominator is the total number of rays

The numerator is the number of hard rays;

Bloch, 1787 XIE the denominator is the total number of rays. .
XXI In the Atlas (Bloch, 1785-1795), on the drawing

by L. Schmidt, there are 12 hard rays and 11 soft ones
Cuvier & Valenciennes, 1829 X9 As specified, the last soft ray is split into two (p. 291)
De Kay, 1842 XI19 -
Knipovich, 1939 XLI9 -
Slastenenko, 1939 XI-XII,1(9) 10 (11) -
Cadenat, 1943 XII9-10 In the drawing of a fish (p. 544), there are 10 soft rays
Promyslovye ryby USSR, 1949 X9 The lst soft ey s not sl o s+
Svetovidov, 1964 (XT) XII (8) 9 ’Ilflh‘;hlz :ltr:(\)xgni ;)fl Sasglsi}tl 1(304;:3, there are 9 soft rays.
Jardas, 1996 XI19-10 -
Lebedev et al., 1969 XII9 -
Eschmeyer, 1969 XII9 As specified, the last soft ray is split into two (p. 84)
Smirnov, 1986 X-XII 8-10 -
Fischer et al., 1987 XI19-10 -
Myagkov, 1994 XI-X1I 8-9 -
Basusta et al., 1997 XII 11 —
La Mes, 2005 XII 8-11 —
Vasil’eva, 2007 XII9 -
Ferri et al., 2010 XII 10 -
Boltachev & Karpova, 2017 (XI) XII(8)9 -
Fricke et al., 2018 XII7-9 As specified, the last soft ray is split into two (p. 172)

D (XI) XII (XIII) When considering two last soft rays located
Authors’ data 9 10(11) on a common base as separate rays
b (Xg)XQI I( 5)0()1 D When considering two last soft rays as one ray

E. Slastenenko (1939) and A. Smirnov (1986) gave the most variable formulas for the dorsal fin
of the black scorpionfish: D XI-XII, I (9) 10 (11) and D X-XII 8-10, respectively. In the second
reference, the description was accompanied by the drawing of a fish with 12 hard and 10 soft rays
in the dorsal fin (Fig. 3E).

Obviously, the published data differ in the number of rays in the dorsal fin of the black scorpi-
onfish, especially in its soft part. Moreover, in most cases, when describing the formula of the dor-
sal fin for the species studied, neither rare morphotypes nor ranges of variation of the criterion values
are indicated.

Our data (Table 3) cover rare morphotypes and a range of variation in the number of rays
in the dorsal fin, both soft and hard (see Tables 1 and 2). This information can be used in species
guides for the Black Sea fish when compiling identification keys and giving generalized morphological
characteristics of the species.
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Let us consider in more detail the issue of the number of rays in the soft part of the dorsal fin
of the black scorpionfish. As mentioned above, some researchers indicate that its last soft ray is split
into two, but most authors do not comment on this morphological feature.

Fig. 4 shows the soft part of the dorsal fin of the black scorpionfish inhabiting the Black Sea. Visually,
there are 10 soft rays. However, a study of the fin skeleton allows concluding that the last two rays
have a common base (Fig. 5). Due to this anatomical feature, the authors could use different approaches
when counting the number of soft rays in the dorsal fin.

Apparently, it is the reason of the differences in the number of soft rays in the dorsal fin of the black
scorpionfish indicated by researchers: 8, 9, 10, or 11 (Table 4).

G. Sidorov and Yu. Reshetnikov (2014) draw attention to this feature of counting the number
of rays in fins. The authors specified: “usually, the last branched ray in dorsal and anal fins is split
and is considered as one ray”.

Fig. 4. View of the typical soft part of the black scorpionfish dorsal fin (May 2019, Feodosiya area, Q)

Fig. 5. Typical skeleton structure of the soft part of the black scorpionfish dorsal fin (photo by the authors)
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In our opinion, since during visual inspection (without removal of soft tissues from the fin skele-
ton), the last rays of the dorsal fin look like two separate ones, they are better considered separately:
e. g., Fig. 6A, 10 soft rays; Fig. 6B, 11 soft rays; and Fig. 6C, 9 soft rays. However, when describing
the fin formula, it is necessary to indicate that the counting of the number of rays was carried out without
preliminary removal of soft tissues from the skeleton and that the last two rays may have a common base.

Fig. 6. Soft part of the black scorpionfish dorsal fin with different number of soft (branched) rays: A, 10;
B, 11;C, 9

Conclusions:

1. In the dorsal fin of the black scorpionfish inhabiting the Black Sea off the coast of the Cauca-
sus and Crimea, the mean values of the total number of rays, the number of hard (unbranched)
rays, and the number of soft (branched) rays are (22.1 + 0.02) (the variation range 21 to 23);
(12.0 £ 0.01) (11 to 13); and (10.1 = 0.03) (9 to 11), respectively. All three considered criteria
are the features with low variability (coefficient of variation is < 10 %).

2. Fish inhabiting the coast of the North Caucasus and Crimea statistically significantly differ
in the number of soft rays in the dorsal fin: (10.1 £ 0.03) and (10.0 £ 0.04), respectively. They statisti-
cally significantly differ in the total number of rays in the fin as well: (22.1 £ 0.03) and (22.0 £ 0.04),
respectively. According to the results of the cluster analysis by three criteria (the total number of rays
in the dorsal fin, the number of hard rays, and the number of soft rays), the samples quite clearly
differ in terms of geography: there are the “North Caucasian” and “Crimean” groups.

3. In the black scorpionfish inhabiting the coast of the North Caucasus and Crimea, six possible vari-
ants of the dorsal fin formula are revealed: D XI 10; D XI 11; D XII 9; D XII 10; D XII 11;
and D XIII 10. The most common variant is D XII 10: depending on the water area, it was registered
in 75.0-88.9 % of fish.

4. The specified formula of the dorsal fin for the black scorpionfish (with separate counting of the last
two branched rays located on one base) has the following form: D (XI) XII (XIII) (9) 10 (11).
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W3MEHYUBOCTD YUCJIA JIVUEN
N YTOYHEHUE ®OPMVJIbI CIIMHHOTI'O IINTABHUKA MOPCROI'O EPIITIA
SCORPAENA PORCUS LINNAEUS, 1758 (PISCES: SCORPAENIDAE),
OBUTAIOIIEI'O B YEPHOM MOPE
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KioueBast posib cpenu MOpGOJIOrHYeCKUX KPUTEPUEB BUIA Y PHIO MPUHAICKUT MEPUCTUIECKUM
(Cu€THBIM) NIpU3HAKAM, B YACTHOCTH YHUCJIy JIydel B IUIABHUKAX. DTO OAMH U3 HauboJiee CTaOUIbHBIX
MPU3HAKOB MOP(OTHUIA PHIO, HE TIOABEPKEHHBIH pa3MepHO-BO3PAaCTHON M3MEHUYMBOCTH. [Ipu 3TOM
OH MOXET SIBJIATHCS YETKUM TAKCOHOMUYECKUM KputepreM. Llesbio paboTsl ObUTO M3YYUTh U3MEHYH-
BOCTb KOJIMUECTBA JIyueil B CIIMHHOM IUIAaBHUKE MOPCKOTO epiia, odbuTamiero B Yépaom mope y oe-
peroB CesepHoro Kaekaza u Kpeima, a Takke yTouHUTh ero (popmyity. B OCHOBY paGOTHI MOJIOKEHBI
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Variability in the number of rays and specification of the dorsal fin formula...
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pe3ynbTaThl HccreqoBaHus 232 ocobeil 3TOro BUAa U3 IIECTH y4acTKOB YEPHOro MOpsi, HAXOJAIIMX-
cs1y 6epero Ceseproro Kapkaza (Bosbmmoit Ypui, Marpu, Jloo u Anniep) u Kpeima (CeBacromnosns
u Peonocus). Y KakI0i pbIObl IPOCYUTHIBAIN KOJMUECTBO JIyueld B CIIMHHOM IUIABHUKE C pa3fiesieHu-
€M HX Ha XECTKUE (HEBETBUCTHIE) U MSATKHUE (BETBUCTHIE). YCTAHOBJIEHO, YTO Y MOPCKOTO epliia, 001Ta-
toriero y 6eperos CesepHoro Kaekasa u KpbiMa, cpeiHue 3HaueHHs1 0OIIero KoJIM4ecTBa JTy4uei B CIIMH-
HOM TUTaBHUKe cocTaBisioT (22,1 + 0,02), kommuectBa k€ctkux gydeir — (12,0 + 0,01), Markux —
(10,1 £ 0,03). Bce Tpu mokazareis XapakTepu3ylOTcsl HU3KOH CTEeTleHbI0 BapbrpoBaHus (Koadhuiim-
eHT Bapuanu — Menee 10 %). PriObl, omnoBneHHble y 6eperoB Cepepraoro Kaekasa u Kpbima, cratu-
CTUYECKHU JIOCTOBEPHO OTIIMYAIOTCS JPYT OT Apyra Mo KOJIMYECTBY MATKUX Jy4ell B CIMIHHOM IUIaBHU-
ke [(10,1 £ 0,03) u (10,0 = 0,04) coorBeTcTBeHHO] U O OOIIEMY UnCiy Jtyueit B HEM [(22,1 £ 0,03)
u (22,0 £ 0,04) cooTBeTCTBEHHO]. Y M3YYEHHBIX PHIO BHISIBJICHO CYLIECTBOBAHKE IIECTH BO3MOXHBIX
BapuaHTOB (popmMyJibl cimHHOrO TtaBHuKa: D X1 10; D X1 11; D XI19; D XII 10; D XII 11; D XIII 10.
Haubonee pacnipocrpanénnbiM siisiercs Bapuant D XII 10 — B cpennem 83,2 % (75,0-88,9 % B 3a-
BUCHMOCTH OT YJacTKa). YTouHEHHast (hopMyJia CITMHHOTO TUIABHUKA MOPCKOTO epIlia, OOUTAIOIIEro
y 6eperoB CeepHoro KaBkaza u Kpeima, nmeer cnenyrommii sum: D (XI) XII (XIID) (9) 10 (11).
®dopmyily MOKHO MCIIOJIB30BATh NP COCTAaBIEHUH omnpenenuteneid ppid YépHoro mops. Ilposene-
HO CpaBHEHME MOJyYEeHHbIX aBTOpaMM JaHHBIX 110 YHCIY JIydell B CIIMHHOM IUIaBHHUKE MOPCKOIO ep-
II1a ¢ pe3yjbTaTaMH APYrux ucciepoBateneil. IlpoaHann3npoBaHsl IPUYMHBI UMEIOMIUXCA OTINYUI
C TOYKHM 3PEHHS PA3HHUIBI B IPUMEHSIEMBIX METOANYECKUX MOJAX0aX K MOJACUYETY KOJIMYECTBA Jydei
B MATKOH YacTH IITaBHHKA.

KiirodeBrble cjioBa: MOpcKo# €pi Scorpaena porcus, hbopMyna CIIMHHOIO IJIaBHUKA, YEpHOE Mope,
MATKHUe JTy4du, kecTkue nyur, CeBepHblii KaBkasz, Kpeim
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