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SPATIAL DISTRIBUTION, DIMENSIONAL-MASS AND AGE STRUCTURE OF DAB OF
THE GLOSS PLATICHTHYS LUSCUS POPULATION OF SHABOLATSK LIMAN

© M. Burgaz

LlabonamcoKuii iuman po3mawiosanutl 6 nigniuno-3axionomy Ilpuuoprnomop i ma gionocumucsi 0o muny Hanis-
BIOKPUMUX, CONOHYBAMOGOOHUX TUMAHO-TIASYH.

3 cepeounu XX cmopivus 6 ciopoexocucmemi 1umMany 8i00YEANUCS 3HAYHI 3MIHU, AKI npuzeenu 00 CYMmesoi
mparncgopmayii 6iomu 000UMU.

Mema Oocnioxcenus noaseana y 3 ACY8aHHi 3MIiH NPOCMOPOBO20 PO3NOOINY, PO3IMIPHO-MACOBOI i 8iKOBOI cmMpYK-
mypu nonynayii kamoanu enoci Platichthys luscus [laboramcbvroeo tumany.

Hocnidocysanucsa cknad i nonyaayitina cmpykmypa ixmioyeno3y lllaboramcoko2o aumany, 0ion020-eKon02iuni
Xapakmepucmuxu Haubibu Macosux udie pub Ha npuKkiaoi Kamoaiu noc.

IIposeodeni docnioxncenHss nPpocmoposo2o po3nodiny nonyasyii kambanu enoci Platichthys luscus [llaboramcvro-
20 IUMAHY NOKA3ATU, WO 210Ch HAZYTIOEMbCA NO 6CIill AKEAMOPIT TUMAHY, ane 8 OCIHHE-3UMOSUL Nepiod 30upa-
EMbCSL 8 OCIOHEHIU, 2TUOOKOBOOHIU NIBOCHHO-3AXIOHIU YACMUHI TUMAHY.

Ilposeodeni docniodicenns posmipHo-macogoi i 6ikogoi cmpykmypu nonyasyii Platichthys luscus [Llabonamcvroeo
JUMAHY 00360MUNU BCIMAHOSUMU, WO, AK | 6 NONepeoHill nepiod, nonyiayis Oyna npedcmasiena n’samoma 6iKo-
BUMU 2PYNAMU, Ale HACMKA PUO CMapuio2o 6iKy 3MEeHWUIACY.

Posmipno-macosi noxkasnuxu i 620008anicme kambanu 3nusuIUCy. Bemanosneno, wo empama sHaunoi vacmunu
Hepecmogozo cmada 6 1992 p., onpichenns i noziputents Kopmosoi b6azu npusenu 0o cmitkoi oenpecii nonynayii
Kambanu 8 MUMAaui @ HACMynHi poKu.

Bpaxosyiouu xapuosi ynodobanns Platichthys luscus (ocrosy xapuyeanns enoci cknadaiome momocku, paxono-
0ibHi i puba (buuku i amepuna)), npu gopmyseanni nonixyremypu 8 Lllaboramcokomy IUMAHI, MOHNCHA PEKOMEH-
oysamu Kambany 2nocy, Kk 00H020 i3 OCHOBHUX CHOJICUBAUIE 3000€HMOCY, WO He 6CIYNAE 6 XapU08Y KOHKYPEH-
Yi1o 3 iHWUMU 8UOaMu pud

Knrouosi cnosa: [llaboramcorutl iuman, popmyeants ixmioyenosy, Kamoaia 2noco, Nonyasayis, 620008aHiCMb,

maca

1. Introduction

A series of saline-water limans — high-productive
ecosystens with a great nature protective, economic and
recreational value is situated between Danube and
Dniester.

One of most known limans, located between Dan-
ube and Dniester, is Shabolatsk (Budaksk) one that re-
lates to the type of semi-open, saline-water liman-
lagoons. Climatic conditions, morphometric characteris-
tics of the basin, connection with adjacent sea and fresh-
water areas determine the uniqueness of its hydrologic-
hydrochemical regime, provide formation of the ecosys-
tem that differs by the great biological diversity and
productivity [1].

2. Literary review

Results of the transformation of natural ecosys-
tems of the Shabolatsk liman under the effect of anthro-
pogenic factors (connection with adjacent water areas,
salinity of waters, pollution, acclimatization and so on)
affected the composition of ichthyocenosis, change of
main population characteristics of most mass types [1, 2].

Dab gloss together with gobies and grey mullet
always occupied an important place in the Shabolotsk
liman trade. The gloss population, able to self-recreation,
formed in this basin. But the influence of the complex of
unfavorable factors on the gloss population is extremely
high that just determines the population condition of this
specie and its number [6].
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The structure of the dab gloss population in the
liman and its main biological characteristics mainly al-
low to judge about its ecological condition and nutrition
parameters, and fatness of fishes gives a possibility to
estimate fattening conditions and to construct the model
of using this specie in the poyculture at pasturable
breeding [2, 3].

3. Aims and tasks of the article

The aim of the work was in explaining changes of
the spatial distribution, dimensional-mass and age struc-
ture of the population of dab gloss Platichthys luscus in
the Shabolatsk liman.

The following tasks were set for attaining this
aim:

1. To analyze regularities of forming the dab gloss
population, depending on: water salinity, connection with
adjacent water areas, acclimatization and introduction of
fishes, anthropogenic load;

2. To establish the features of spatial distribution
of the population Platichthys luscus in the basin water
area;

To study the dimensional-weight and age struc-
ture of the dab gloss population.

4. Research materials and methods

The research object was dab gloss (Platichthys
luscus). The ichthyological material was collected in
the period from 2009 to 2012 in all year seasons. The
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accounting of dab distribution and number in the li-
man water area was conducted visually (using a mask
and a tube) and using fry scrapers.

For collecting the ichthyological material,
there were used industrial fishing devices (triple
dragnets, nets, scrapers). Representative samples
were taken (25-50 ind.) [4]. Fishes were subjected to
the complete biological analysis. There were deter-
mined: sizes, mass of a carcass, sex and maturity
stage of sexual products, fatness and other parame-
ters [4]. Samples were taken for determining age. It
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was determined by otoliths. The collected material
was statistically processed [5].

The material for the studies was taken from indus-
trial fishing devices in spring, summer and autumn peri-
ods of 2009-2012. The methods of taking representative
average samples were used [4].

5. Research results and their discussion

The population of dab gloss in the Shabolatsk li-
man occupies the most saline and deep-water Southern-
Western part of the basin (Fig. 1).

Dniester

liman

Latoka

Black sea

Fig. 1. Spatial distribution of the gloss population in the Shabolatsk liman in 2009-2012

In the spring-summer period the main mass of
sires and fish of elder age groups concentrates there. In
the autumn-winter period gloss spreads along almost the
whole Southern-Western part of the liman (to the Serhyiv
bridge) in the saline water area. Young fishes from
March to November concentrate mainly in shoal water
(depth to 1 m) along the sea tongue of land from v. Ku-
rortne to the Serhyiv bridge.

The districts, presented on Fig. 1, are of the depth
up to 2-2.5 m, due to that there is observed inessential
stratification of temperature (+0.5-1.4 °C) and salinity
(+1.3-2.5 %o) of waters. At that desalination of the liman
in the last years resulted in worsening of conditions for
dab recreation.

It has been established experimentally, that gloss
roe can be impregnated in the salinity diapason from 7 to
32 %o, but embryogenesis takes place normally only at

the salinity no less 15-16 %o , but such conditions form
not often in the Southern-western part of the liman in the
last time.

The mass death of dab in 1992 essentially influ-
enced its population decrease.

In June of 1992 the total stuffiness was observed
in the liman. The analysis of the type of stuffiness zone
spread and quantitative distribution of dead fish (Fig. 2)
testified that an unknown substance could come in the
liman near the Serhyiv bridge, then it could spread along
the whole Southern-Western part of the liman that caused
the mass death of fish [6].

The great amount of dead fish was observed on
the banks and bottom in the littoral zone of the basin. It
was mainly goby (98 %), gloss and silversides (2 %).
The total amount of dead fish was approximately esti-
mated as 75-90 t.
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Fig. 2. Scheme of the quantitative distribution of dead fish in the stuffiness zone as a result of the catastrophe
of 1992 [6]

According to existent estimations, no less 1.5-1.8 t
of gloss died in that time in the liman (some fishes could
stay on the bottom in the deep-water part of the liman). It
was mainly young fishes (60-70 %), two- and three year
old individuals (30—40 %) that is the essential part of
“repair” that must refill the mother herd of gloss in the
liman in 1995-1997. Thus, the reduction of the gloss
mother herd, experienced from 1995, together with unfa-
vorable environmental conditions (desalination and
worsening of provision with natural fodders) resulted in
the long and stale depression of the population.

The gloss population in the liman in the period of
our studies, from March to November of 2009-2012 was
presented by five age groups. One-year old individuals
were 10.0-16.5 %, two-year old ones — 20.0-25.0 %,
three-year old ones — 59.7-65.5 %, four-year old ones —
5.0-8.4 %; five-year old ones — 1.2-2.0 %. The modal
group — 50.5 % was formed by three-year old individuals
(Fig. 3).

In 80-ies of XX century three- and four-year old
individuals prevailed in the gloss population of Sabolatsk
liman 35.0 % and 55.0 %, and a share of five-year old
individuals didn’t exceed 5 % [7].

Thus, although the gloss population in the basin
was presented by the five-year old groups, like in previ-
ous years, its structure in 20092012 changed. A share of
fishes of older age groups (sires) decreased that may tes-
tify to its difficult status and bad recreation conditions.

The gloss population in the Milk liman in 60-ies
of XX century was presented by the five age groups.
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Four-year old individuals prevailed (near 80 %), and in
1997-2000 — five-year old ones [8. 9], that may testify to
its satisfactory status in this basin, but the decrease of a
share of spawning herd refilling causes bother.

The changes of the age population structure,
observed in the liman, may be connected with desali-
nation and essential elimination in 1992, and in the
Milk liman, on the contrary, with complete isolation
from the sea and salinity growth. In both cases the de-
scribed changes had a negative character and resulted
in worsening reproduction conditions and disturbing
the population structure, and finally in decreasing the
population number.

Two forms of gloss: sea and liman Platichthys
luscus live in the Azov-Black Sea basin. The sea form
differs by a bit more sizes and some stable plastic
signs: wider tail fin, prolonged tail stem, shortened
spine and anal fins with a less number of radiuses and
so on [10].

Young gloss fishes from the sea can come to the
liman, and at spontaneous ruptures in the sea tongue of
land, a share of gloss can come to the sea from the liman
in the summer period. It is expected, that sea and liman
gloss forms are not mixed, even living in the same water
areas that explain stable differences between their plastic
and meristic signs [11].

Differences in the growth of gloss from differ-
ent water areas (Fig. 4) may be connected with dif-
ferent living and nutrition conditions (food provi-
sion).
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Fig. 3. Ratio of age groups in the dab gloss population in the Shabolatsk liman: 1 — 1974-1976 [7]; 2 — 2009-2012 (own
data); 3 — Milk liman 1955 [8]; 4 — 19972000 [9]
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Fig. 4. Average indices of three-, four-year old individuals of gloss (industrial catches): 1 — Milk liman [9]; 2 — Tuzla
limans [7]; 3 — Tiligul liman [12]; 4 — Shabolatsk liman 1976 [7]; 5 — 2009-2012 own data

Maximal sizes — 36-38 cm were inherent to Black
Sea gloss. In Azov sea it reached length 30-40 c¢cm, and
in limans of the Azov-Black Sea basin — 24-27 cm. The
mass of gloss in the sea sometimes exceeded— 400 g, in
the limans — 300 g [13, 14].

Gloss from the Tiligul and Tuzla limans differed
by the most sizes and mass (Fig. 4).

The dimensional-mass indices of the population
from the Shabolatsk liman in 2009 practically didn’t dif-
fer from ones in 2011-2012 that may testify to the rather
stable status of the population in the liman (Table 1).
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The fatness of fishes in the Shabolatsk liman in
the studied period was maximal in April-May. In average
it was 2.11 (QF) and 1.89 (Qc) for sexually mature fishes
of both sexes. Till autumn their fatness decreased (Qf —
1.77 and Qc — 1.64). The fatness of males in the spring
period was lower than in females QF — 2.02 (1.89-2.15)
and Qc — 1.78 (1.55-1.84) and 2.18 (2.11-2.21) and 1.98
(1.77-2.00) respectively.

Females prevailed in the population of the
Shabolatsk liman in 2009-2012 — 56 %. The analo-
gous indices were obtained in 1976 and 1989
(P9 —55; 83— 45 %) [10]. In the Tuzla gloss popula-
tion the §3:QQ ratio was near 1:1 [7]. Sizes and mass

of females of all age groups were reliably lower than
in males (P>0.98) (Table 2).

In January and at the beginning of February up to
75 % of females and more 80 % of males in the Shabo-
latsk liman had gonads at the final IV; V-V maturity
stage, and near 15 % of males at the V maturity stage.
From 20-25.02 to 20-25.03 gonads of 65-75 % of females
and testicles of 80 % of males were at the V maturity
stage. In this period mass spawning takes place at water
temperature 3-9 °C. 30-35 % of females and 10-15 % of
males usually finish spawning till 15-25 of March.

Their gonads transform to the VI-II stage. Spawn-
ing is completely over in March—April.

Table 1
Dimensional-mass composition of gloss of the Shabolatsk liman in 2009 and 2011-2012
Age 0+ 1+ 2+ 3+ 4+
Parameters | Cp. | min-max | Cp. [min-max | Cp. | min-max Cp. | min-max | Cp. [ min-max
2009
Length (L),cm| 3.4 1557 86 |64-126| 11.6 | 10.5-156 155 [11.5-20.0 19.5(16.6-21.0
Mass (W),g | 4.5 2.5-8.5 20.2 | 6.7-42 | 55.0 15-135 1155 |30.0-170| 170 [140-205
2011-2012
Length (L),cm| 3.0 1.5-6.0 9.2 |65-13.0| 125 | 105-16.2 | 15.0 |13.7-215| 20.0]17.6-20.5
Mass (W),g | 4.0 2.0-75 19.8 | 6.745 61 19-140 110.0 | 40-188 | 180 |135-200
L av,cm 3.2 1.5-6.0 89 |6.4-13.0| 12.0 | 105-16.2 | 153 |11.5-215| 20.0 [16.6-23.2
Wav, g 4.3 2.0-8.5 20.1 |6.7-45.0| 58.0 |15.0-140.0| 112.3 | 30-188 | 175 |135-255
Table 2
Size-mass indices of males and females of dab gloss in the Shabolarsk and Tiligul limans
Parameters Ade Source
2 | 3 | 4 | 5
Males 43
L4+m, cm 15.5£1.2 17.0£1.1 19.8+1.7 20.3+1.2 Shabolatsk liman.
W+m, g 111£9.1 167£32 201+41 247463 2009-2012.
L av,cm 13.8 18.2 23.5 24.0 Tiligul liman.
Wav, g 48.0 96 267 295 1980
Females 99
L+m, cm 16.5+0.9 19.4+1.4 21.3£1.2 22.5+1.1 Shabolatsk liman.
W+m, g 121=+11.1 192422 225+32 26755 2009-2012
L+m, cm 194 22.6 25.3 28.0 Tiligul liman.
Wtm, g 192 218 320 385 1980

At the end of April 95 % of males and up to 85—
87 % of females had sexual glands in the after-spawning
condition (stages VI-I1). Gonads of 10-15 % of females
are at the stage of resorption. In abnormally warm years
and at desalination of the Southern-Western part of the
liman, their share grew to 15-22 %. In September—
November more than 75 % of males and females had
gonads at the II and II-III maturity stages.

Under conditions of abnormally warm winters and
absence of ice formation in the last years, there is ob-
served the shift of terms of the beginning and end of
spawning by 7-12 days, comparing with1970-1980 of
the previous century.

6. Conclusions

1. The gloss population occupies the most saline
and deep-water part of the Shabolotsk liman. The loss of
the essential part of the spawning herd in 1992, desalina-
tion and worsening of the fodder base resulted in the sta-
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ble depression of the dab population in the following
years.

2. The gloss population in the liman in the period
of our studies (2009-2012) was presented by the five age
groups like in the previous years. The modal group —
50,5 % was formed by three-year old individuals. A
share of fishes of older age groups (sires) decreased,
comparing with the previous period that may testify to its
difficult status and bad recreation conditions.

3. Dimensional-mass indices of gloss of the
Shabolatsk population in the studied period were lower
than in 1970 years of the previous century. Females pre-
vailed in the Shabolatsk liman population in 2009-2012 —
56 %, their sizes and mass were higher than in males.

4. Taking into account food inclinations of Plat-
ichthys luscus, at forming the polyculture in the Shabo-
latsk liman, dab gloss may be recommended as one of
main consumers of zoobenthos that doesn’t come in food
competition with other fish types.
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