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EPIZOOTOLOGICAL STATE OF THE WILD BLACK SEA TURBOT (KALKAN).
GROSSLY VISIBLE PATHOLOGY: PRELIMINARY DATA

For the first time preliminary monitoring of the health status of the spawning population of the Black Sea turbot on
the shelf off South-Western Crimea was carried out in 2007 — 2012. Typical signs of gross pathologies including
various forms of ulcers, tumors, fin erosion, etc. were described in the wild adult turbot. The occurrence of numerous
diseased turbot could be attributed to poor condition of its habitat on the South-Western Crimean shelf related to both

natural and anthropogenic factors.
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Regular monitoring of diseases in wild fish with special
attention to the flatfish is performed throughout last two
decades in the Northern and Baltic Seas by EC coun-
tries and Russia [14, 21, 34]. Analysis of numerous
monitoring data resulted in establishment of a Fish Dis-
ease Index (FDI) to assess populations’ status in certain
areas [20]. The use of fish diseases monitoring pro-
grammes provides an excellent indication of the overall
health status of marine environment, and is recom-
mended to be integrated with analytical data on water
and sediments pollution [13]. In the Black Sea coastal
area (mainly Ukrainian) long-term programmes have
largely been focused on fish parasites, and the long-
term parasitological monitoring on different fish popu-
lations is carried out since middle of the 1980’s [10].
Still, despite the Black Sea is over-exploitated, and al-
ready during the century is subjected to intensive pollu-
tion and fisheries, deep sea trawling and dumping, sand
and oil extraction and other human activities no pro-
nounced studies on diseases of the Black Sea wild fish
populations supported either by international, or by any
Black Sea countries national programme were carried
out to date.

Black Sea turbot or kalkan (further BST)
Scophthalmus maeoticus (Pallas, 1814) (synonyms
Psetta maeotica, P. maxima maeotica) [12] — an en-
demic flatfish and one of the most valuable for fisheries
— could be considered a key species for monitoring and
analysis of on-going processes in the environment [17]
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as through their life-span different stages of its devel-
opment cover practically all habitats of the Black Sea.
Moreover, it is known that kalkan is not a highly migra-
tory species and consists of local assemblages in re-
stricted geographical areas as this fish relocates mainly
in autumn to feeding grounds, and in spring to spawn-
ing grounds perpendicular to coastline [23, 28]. There-
fore, not only the health status of BST in certain areas
can be traced through monitoring of the local spawning
populations but as well the health status of the local
environment can be extrapolated from such data.

Diseases of the Atlantic turbot have been stud-
ied for more than three decades but the knowledge con-
cern predominantly the cultured fish and diseases rela-
tive to captivity [1, 6, 8, 19, 32]. No earlier studies
known to the authors can provide any historical data on
monitoring of diseases in the wild flatfish in the Black
Sea. The only existing data on the flatfish diseases in
nearby area was registration of vibriosis outbreak in the
wild Azov Sea turbot (Scophthalmus maeoticus torosus
Rathkes) in 1986 [3]. Bacterial diseases of the cultured
Black Sea kalkan were studied only for the purpose of
commercialisation of its aquaculture in Turkey [7].

The only up-to-date survey of the wild kalkan
diseases was carried out in the Black Sea coastal line
off Turkey between 2007 and 2009 to reveal the pres-
ence of viral haemorrhagic septicemia virus (VHSV)
epizootioc [15].
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During decades the Black Sea kalkan research
was focused mainly on assessment of its stock biomass,
on the basis of fishery landings and scientific swept
area trawling in different areas, and assumed by math-
ematical models [5]. Annual monitoring of the spawn-
ing Black Sea turbot (further, BST) populations in Se-
vastopol region, since 2006 includes not only biological
analysis and biomass assessment but also monitoring of
BST pigmentation abnomalities [18].

Monitoring of the externally visible diseases of
the spawning BST populations in Sevastopol region
carried out by IBSS researchers during April — June
2007 — 2010 — is the first attempt to assess the health
status of BST. Preliminary analysis of the state-of-art of
BST showed that at least 20% of the adult fish present
the gross signs of different diseases [10]. This paper
presents the description of variability of externally visi-
ble diseases in their acute/ chronic and healing stages
recorded in the wild kalkan.

Materials and methods. We didn’t concern
invasive diseases caused by specific parasites but only
cutaneous gross externally visible signs of diseases.
Still, during the biological analysis of the fish we rec-
orded that practically 100% of analysed adult fish were
invased by intestine helminth Bothriocephalus gregari-
us as was shown earlier [9].

Monitoring of cutaneous diseases was con-
ducted during BST natural spawning migrations. The
motorboat “Prof. Vyazemski”, owned and operated by
the fishman of the Institute of Biology of the Southern
Seas, served as a sampling platform during this survey.
Sampling of BST adult specimens from spawning popu-
lation was carried out on a semi-month basis during
April — June 2007 — 2012 from the turbot gill-nets at the
depths 50 — 90 m near Sevastopol (Black Sea Crimean
South-Western shelf). Reports on biological analysis
and population structure of BST in Sevastopol region
were partly published [10, 18].

The external examination of all available adult
specimens: total length (TL) within 33 — 84 cm; stand-
ard length (SL) within 26 — 71 cm was carried out. In
case of caudal fin injuries only SL was operated as it
was meaningless to measure TL. After capture, prior to
biological analysis, the fish were inspected for the pres-
ence of externally visible cutaneous diseases. A total of
1187 BST specimens were examined during 6 years
monitoring in the field and in the lab. Characteristics
and position of cutaneous disease were registered:
whether they were located on the eyed (normally left
side) of BST, or on the blind (normally right) surface of
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its body. The digital photos of both left (eyed) and right
(blind) sides of each examined specimen were taken for
further analysis. Digital images of the whole fish and
macro-images of affected parts of integuments were
examined. Description of the gross signs of cutaneous
diseases was performed under recommendations of in-
ternational guidelines [14, 16].

Analysis of externally visible cutaneous dis-
eases led to sorting them according to different exter-
nally visible signs, their intensity and location.

Results. BST population monitoring re-
vealed significant number of specimens with im-
paired integrity of skin. Undoubtedly, the specific
pathology could not be diagnosed without a com-
bination of clinical signs, histopathological fea-
tures of tissues and organs, and screening for pos-
sible virulent bacteria and viruses. Still, analysis of
the BST spawning population in Sevastopol region
showed that according only to externally visible
cutaneous signs of diseases about one fifth of adult
specimens were considered sick [10].

Detailed analysis of BST digital photos
from the 2007 — 2010 surveys revealed that gross
cutaneous diseases of wild BST could be sub-
divided to several typical groups. Observations
showed different — from focal to multifocal cuta-
neous diseases of varying degrees of severity and
distribution. The following gross signs of cutane-
ous diseases were registered in the wild Black Sea
turbot: acute / chronic / healing and healed / re-
covery stages of the skin ulcer disease, acute /
healing stages of fin rot and fin erosion and puta-
tive neoplastic lesions. The abnormalities of skele-
tal deformities, including scoliosis, lordosis, verte-
bral compression and pug-headedness (multifacto-
rial aetiology) were also registered but assumed to
be published in a separate article devoted to BST
skeleton problems.

From 2007 onwards wounded BST speci-
mens from age-size group TL 36.4 —54.7, SL 29.1
—44.2 cm, age 4 — 7 years were recorded. Wounds
could be of double origin. One posssible reason
was that those were bitten, presumably by higher
predators like sharks, or dolphins. Another, in
some doubtful cases, could be caused by
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infections, followed by partial tissue necrosis, but
followed later by recovery of the specimen.

Survived after injury, healed fish always
had similar signs — absence of a pinched part of
their trunk (all survived fish lack the part of the
hindquarter) bodered by a scar area — wide margin
of secondary pigmentation (irregularly scattered
melanophores and xanthophores) distinctly visible
on the blind side of the body (Fig. 1A) normally
absent there [18]. In most cases such specimens
reveal also external signs of multiple diseases,
thus, the specimen on Fig. 1A presents haemor-
rhages of the fins, mouth and anus areas, and in-
flamed tubercles.

Majority of analysed BST specimens
showed signs of different stages of tubercles dam-
age and inflammation either only on the blind (Fig.
1B), or on both sides of the body at acute, chronic,
or healing stages. The inflammation can vary from
minor apical haemorrhagic ulceration of individual
tubercle up to total destruction of numerous
turbercles. In acute severe case tubercles are in-
flamed, and secondary infection is added. In heal-
ing stage, tubercles are crumbled and partly de-
cayed, and are surrounded by numerous pigment
cells replacing unpigmented epidermis around the
damaged tubercle. Presence of secondary pigmen-
tation on normally unpigmented side is a sign of
healed dermis damage, similar to “scar”.

In case of decayed and, thereafter, healed
bony tubercle, the central part of tubercle disap-
peared, and the surrounding elevation remained
(Fig. 1C). The tissue replacing epidermis as well
as underlying dermis could be seen through the
formed cicular hole and always carry numerous
chromatophores atypically distributed on the blind
side.

A marked prevalence of ulcerative skin le-
sions (either focal or multifocal) was observed on
the integuments of the fish. Dermal ulcers were
noted both on the upper and down sides of kalkan.
Localization of these dermal ulcers seems to be
extended by secondary/or tertiary chronic infection
supplemental to damage and inflamation of tuber-
cles at earlier stage.
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Typical appearance of skin ulcers is pre-
sented on Fig. 1D. Multiple haemorrhagic ulcers
(sizes 15 — 30 mm) are centered at the place of
inflamed and ruined tubercles, and a zone of red
haemorrhages in the skin is located around them.
Red haemorrhages at this stage are surrounded by
a whitish ring of affected (necrotic) tissue.

At chronic/acute stage, multifocal haemor-
rhagic ulcers (up to 10) of increasing severity of
disease are often observed both on the eyed and
blind (Fig. 1E) sides of the BST body.

In severe cases, the ulcers have the ap-
pearance of decaying necrosed dermal and under-
lying tissues (Fig. 1F).

Other kind of the widespread cutaneous
disease of BST specimens were the ulcerative le-
sions that can be depicted as circular or oval
"sores" of varying severity and penetration through
the skin, observed on both sides of BST body.
Typical “sores” at acute and chronic/healing stage
presented in the caudal area below the lateral line
on the blind side of the body, are shown on Fig.
1G. Both focal deep oval sores have well-
delineated (circumscribed) margins and present
inflammed tissues outside of their margins.

The “fresh sore” (30 x 21 mm) (left side of
the Fig. 1G) reveals the underlying dermis and
penetrates through the muscles up to the rib bones.
The “old sore” at chronic stage shown on the right
part of Fig. 1G presents the black colour in the
centre indicating the deep necrosis of derma and
underlying tissues. Apart from and outside the
sores, the surface of the body is covered by nu-
merous inflamed turbercles at acute stage, differ-
ent stages of healing (pigmented areas around
healing tubercles), and the focal loss (depression
on the place of the destroyed by inflammation) of
the bone tubercles.

The most severe case of ulcerative lesion
at chronic stage was found in male (TL 49.5, SL
41.1 cm) collected on 12" of April 2012 at
44°40'18"N, 33°22'17"E (Fig. 2A). The ulceration
process totally eroded the dermal, muscle and
bone tissues of the lower jaw. While all layers of
dermal tissues were in state of significant compli-
cate inflammation, the open wound
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revealed decomposition of white muscle tissue and
the black necrotic bones of lower jaw — dentale
and articulare (Fig. 2A). The probability of heal-
ing of this complicated lesion is doubtful.

Fig. 3 X-ray photo of the eroded caudal fin of BST.
Male, TL 51.6, SL 417 cm, 2010.06.03,
44°41'22"N, 33°25'24"E

Puc. 3 PeHTreHOBCKMII CHUMOK 3pOJUpPOBAHHOTO
XBOCTOBOTO IUIaBHHMKa Kanka-Ha. Camern, TL 51.6,
SL 41.7 cm, 03.06.2010, 44°41'22"N, 33°25'24"E

Analysis of the database on BST gross pa-
thology revealed also that fin rot/erosion of differ-
ent severity can be attributed to ordinary diseases
of wild kalkan from Sevastopol region. In different
catches the gross signs of fin erosion could be ei-
ther totally absent from the specimens of a land-
ing, or can cover up to 90% of a catch. In the case
of non-severe, light form (presumably, at the ini-
tial stage of fin rot disease) the fin rays are still not
damaged by erosion but the fringes of the fins al-
ready started the process of rotting. The thin outer
rays are affected first, and then the process spreads
to the peduncles of the rays. In severe cases of fin
erosion (Fig. 2D) wide areas of the fin fringes in
dorsal, anal and, especially, caudal fins are eroded,
and part of fin rays can be significantly necrosed,
deformed and shortened. As a result, the residual
fin tissue reduces its functional surface.

X-Ray photo (Fig. 3) of the caudal fin at
similar case of erosion confirms partial or total
resorption of the distal parts of the fin rays.

In the chronic stage of disease, the distal
edges of the fins are frayed as erosion leads to dis-
appearance of connective tissue between the fin
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rays, total destruction of the interradial membrane
takes place (Fig. 2B).

Different kinds of cutaneous gross neo-
plastic growth were registered in BST wild popu-
lation. Neoplastic epithelial growth observed on
the epidermis layer formes different variants of
tumour-like swellings that could be characterised
as a round raised “raspberry-shaped” neoplasm.
Multiple tumour-like rosy-red swellings (nodules)
in the skin on the upper pigmented side varying
from 30 to 50 mm, could be resulted from neo-
plastic growth of the dermal tissues (Fig. 2C).

Another type of putative neoplastic growth
were multiple massive pedunculated globular tu-
mours of 60 x 48 (left), 39 x 28 (central), 64 x 53
(right) mm in diameter and up to 35 mm in height,
found in male (TL 46.5, SL 37.9 cm) in 2008 (Fig.
2E). These neoplasms were located on the basis of
the fin rays (both on the dorsal and ventral sur-
face). The texture of tumours was smooth; the
consistency was soft and elastic, buoyant and light.
Their colour varied from completely whitish or
was covered by blood-vessel reticular on the sub-
surface covered by a thin layer of epidermis with
numerous melanophores. The pedunculated tu-
mours were easily teared off the substrate as they
were fixed to the fish integuments only by tu-
mours’ stem. Dragging the fish out from the gill-
nets resulted in avulsion of pedunculated globular
tumours and, thereafter, they were not registered in
many cases when only crippled hiatus of the fin
rays can be seen at the place of their presumable
attachment.

Abnormal (secondary, irregular) pigmen-
tation was observed on the left (normally pigment-
ed), and the right (normally lacking pigmentation)
sides of a large number of individuals, and in most
cases those are scars marks after recovery from a
skin, mainly ulceration, disease. In case of healing
ulceration on the right side we observed rather
chaotic secondary pigmentation presented both
from melanophores and xanthophores. In case of
healing of ulceration on the left side, the normally
pigmented epidermis was replaced by either prac-
tically white patch lacking any
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chromatophores, or chromatophore complex con-
sisted mainly of xanthophores resulting in patches
of yellow-orange colour (Fig. 2F).

Discussion. Monitoring of epizootological
state of the wild Black Sea turbot diseases during
past 6 years (2007 — 2012) revealed variety of cu-
taneous diseases in adult Black Sea turbot in Se-
vastopol region (South-West off Crimean shelf of
the Black Sea): inflammation of different parts of
integuments, ulceration, extensive necrosis of epi-
dermis and even underlying muscle and bone tis-
sues, fin erosion, different types of epithelial neo-
plasia.

Analysis of modifications and degrees of
ulcerations in BST propose the following presum-
able picture. Majority of ulcers seems to originate
from primary damage of tubercles. These lesions
can depend, to different extent on habitat state.
They either can be healed in case of healthy envi-
ronment, or in case of polluted and contaminated
environment, be infected and develop haemor-
rhages (and necrosis) of epidermis. In case of
highly contaminated environment and, conjuncted
with it reduced immune status of fish, the lesions
can develop into chronic stage, and involve mus-
cular, and even bony tissue, subjected thereafter to
tissues necrosis.

Undoubtedly, as flatfish contact continu-
ously with the sea grounds throughout its life-span
they are more vulnerable to ulcerative skin lesions,
and, it is logical that skin ulcer diseases in numer-
ous flatfish species were recorded in various coastal
regions [26, 29, 30, 33, 34].

Ulcerative skin diseases in cultured fish
showed that ulceration process in general has ra-
ther distinct stages; and ulcers have different dis-
tinct areas invaded by different microorganisms
[6].

First stage is when the epithelial surface of
the centre of lesions slough off and shallow haem-
orrhagic ulcers are produced. In the second stage,
three distinct areas are observed: a peripheric pale
zone; an intermediate greyish-dark area; and a cen-
tral haemorrhagic zone. Often, different microor-
ganisms can be detected only in ulcerative tissues,
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and no microbial involvement coul be detected in
the internal organs of affected fish.

Mentioned gross clinic signs of cutaneous
diseases could be attributed to internal infection
either by vibriosis [32], or by viral haemorrhagic
septicemia [15]. Erythema, hemmorrhages and
ulcers registered in the BST wild population, are
common with those observed in cultured Atlantic
turbot in aquaculture captivities occurred with
sudden increase of water temperature in Spanish
farms with total of cumulative losses more than
20% [6]. In cultured turbot, the prevalent cases of
haemorrhages in palate and jaws, tail and fins, and
ulcerative lesions of turbot were considered to be
caused by bacteria Vibrio and Pseudomonas [32].
Outbreak of ulcerative disease in cultured turbot
observed at Chinese indoor farms also coincided
with high temperatures [8]. The preliminary to
mass mortality external signs were fins and tail
turned red, and the back gradually ulcerated, and
the dominant bacteria were defined as Vibrio har-
veyi.

In wild flatfish ulcerative skin lesions are
usually difficult to be traced back to specific septi-
cemic infections, and till now their etiology re-
mains obscure as most bacteria found in them are
normal bacterial residents of environment [2] but
consistently have greater prevalence in the degrad-
ed habitats. Different stages of dermal ulcers with
dermatitis and necrosis were common diseases of
winter flounder in highly poluted Massachusetts
Bay [26]. Injuries such as “sores” can be mechani-
cal injuries due to bottom fishing gears combined
with pollution and degradation of the habitat with
subsequent bacterial invasions, thus there may be
one factor behind the high prevalence of ulcer and
“sores”. Fin erosion and fin rot were reported in
marine environment in different fish species [22,
25] and, particularly, in flatfish [24] since 1970-s.
In most cases the origin of these pathologies can-
not be traced to certain pathogen but all sites
where the disease was recorded were characterised
by significant pollution of the water and sedi-
ments, and in some cases when chemical analysis
was provided, the rise of concentrations of pollu-
tants in the fish tissues

89



A. N. Khanaychenko, V. E. Giragosov, A. V. Gaevskaya

reflected their rised concentration in environment.
Thus, fin rot/erosion syndrome was rather clearly
associated with degraded estuarine or coastal envi-
ronments [29], i.g. in the New York Bight fin rot
epizootics was related to an interaction of gross
domestic and industrial pollution.

From aquaculture practices apparently cu-
taneous tumours can definitely be ascribed to ab-
normal mechanical injuries, and in many cases
they are considered to be of mixed and different
etiology. The skin tumours in the wild flatfish, the
black plaice Pleuronectes obscurus from Amursky
Bay, the Sea of Japan, was classified as ectopic
rhabdomyosarcomas and considered that a virus
apparently induce hypertrophy of individual der-
mal connective tissue cells, which can lead to the
formation of a raspberry-shaped tumourlike swell-
ings in the skin [31]. We could not find any refer-
ence of neoplasms similar to pedunculated large
pigmented and depigmented tumours observed on
the fins of the BST (Fig. 2E).

Monitoring of the wild turbot population
in Turkish Trabzon area of the Black Sea during
2005 — 2009 showed that about 21% of fish were
infected by viral haemorrhagic septicemia (VHS)
virus [15, 27]. Still, only 5% among infected fish
showed gross signs indicative of VHS pathology —
that is only 5% are seen externally [15]. Therefore,
it’s possible that in case, about 20% of fish popu-
lation present externally gross signs of diseases,
the quota of really infected fish can be four times
higher.

The prevalence of tumors in wild fish is
used as an indicator of environmental quality.
Multiple reasons are supposed to cause various
diseases: in most cases skin ulcer disease can be
presumably associated with primary, or secondary
bacterial infection; fin rot / erosion is supposed to
be of multifactorial aetiology, i.g. associated with
bacterial infection and continous contaminantion
by various pollutants); putative neoplastic lesions
could be considered to be contaminant-associated
but altogether the high incidence of diseases is the
sign of habitat instability.

Trawl fisheries which significantly de-
stroyed the benthic habitats and benthic communi-
90

ties of the Black Sea shelf [35] was totally forbid-
den since 1980-s but from the middle of the 1970-s
the intensive sprat trawling is carried out on the
shelf at the depths from 30 to 130 m, mainly at 45
— 100 m [11]. The area of the most intensive sprat
trawling from Eupatoria cape to Chersonesus Cape
from 30 m isobath to the depth of 100 m coincide
with the main spawning and feeding grounds of
BST population off Sevastopol. As confirmed ear-
lier by biological studies and MiniRover video
registrations the soft silty grounds up to 50 m
which were earlier (a century ago) inhabited by
various species of molluscs, hydroids, tunicates
and macrophytes now are practically desert affect-
ed by sprat trawling activities [4]. Sprat benthic
trawls ruin the upper bottom layer up to 20 — 40
cm depth, and cause the death of all benthic ani-
mals. Besides, large and underestimated at present
time, eutrophication by innumerous Crimean re-
sorts and large cities, dumping of sewages, includ-
ing both inorganic and organic pollutants, and
sand extraction lead also to destruction of biocoe-
nosis of the soft bottom sediments of shelf near
Sevastopol, and the BST habitat could be consid-
ered totally disturbed.

Black Sea kalkan inhabits 30 — 100 m
depths during entire adult life, and their normal
behaviour — burying in the soft silty bottom
grounds. Thereafter, it is the common bycatch of
sprat trawling [4]. Numerous cutaneous diseases,
especially, primarily causes of different kind of
“sores”, injuries of bony turbercles, tissue injuries
on the places of later appearance of neoplasms —
all of them can be the result of sprat fishing gears
manipulations.

The occurrence of significant changes in
the prevalence of externally visible cutaneous dis-
eases can be considered a non-specific and more
general indicator of chronic rather than acute (en-
vironmental) stress, and it has been speculated that
they might, therefore, be an integrative indicator of
the complex changes typically occurring under
field conditions rather than a specific marker of
effects of single factors.

High level of diseased fish in BST stock
could be related to combination of permanently
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acting stress environmental factors in the studied
area conjugated with different types of pollution,
including chemical and organic; permanent de-
struction of nursery, stock feeding and spawning
grounds through different anthropogenic activities
on the shelf and deep water environment; and
thereafter permanent stress reducing its immune
defense system and contamination by various
pathogens (both bacterial or viral origin). Com-
bined analysis of population structure, morphology
and diseases in BST local populations combined
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W Fig. 1 Grossly visible
 pathology in the Black Sea
turbot (part 1). A Right side
of the wounded (at earlier
age) and healed BST with
external minor signs of
disease (redness/hemorrhage
around mouth, fins and anus
areas, abscess of tubercles).
&, TL 485, SL 39.7 cm,
2008.05.14; B Inflammation
of bony tubercles and
different stages of damages
on the blind side of body. &,
TL 530, SL 430 cm,
2007.05.29; C Decayed bony
tubercle and healed cavity
(diameter 7 mm) instead
central part disappeared but
surrounding tubercle
elevation remained on the
blind (right) side of the body.
&, TL 55.0, SL 43.9 cm,
2012.04.06; D  Typical
appearance of ulcers (15 — 30
mm) on the left side of the
body. &, TL 48.1, SL 38.4
cm, 2007.05.03; E Numerous
hemorrhagic ulcers (18 — 36
mm) in the chronic/acute
stage on the blind part of the
body. &, TL 57.0, SL 46.3
cm, 2010.05.20; F Severe
hemorrhagic ulcer (42 mm)
with necrosed tissues
replacing infected tubercle on
the blind side of the body. &,
TL 515, SL 407 cm,
2008.04.01;, G Dermal
ulcerative  lesions  (“oval
sores”) in the caudal area on
the blind side fish. On the left
— the fresh acute “sore” ulcer
30 x 21 mm, on the right —
chronic stage with black
i necrosis tissues. &, TL 50.3,
L SL 42.0 cm, 2009.04.20.

¥
Y

Puc. 1 BHemHue naToJIOrHKl Y€PHOMOPCKOro KajikaHa (4acth 1). A TlpaBasi cropoHa paHeHHOTO (B paHHEM BO3pacTe)
U BBI3ZIOPOBEBIICTO YCPHOMOPCKOTO KalKaHa C HE3HAYNTEIbHBIMA BHEUIHHMHU TPH3HAKaMH 3a00JICBaHUS
(MOKpacHEHHe/KPOBOM3IIMHUE BOKPYT PTa, IUIABHMKOB M B 0OJACTH aHyca, abCHecch KOCTHBIX Oyropkos). &, TL
48.5, SL 39.7 cm, 14.05.2008; B PasnuuHble cTaguy MOBPEKACHHUS M BOCTAJICHUS KOCTHBIX OYrOpKOB Ha CIETON
cropone Tena. &, TL 53.0, SL 43.0 cm, 29.05.2007; C Pa3spymieHHBIN KOCTHBIH GYTOpPOK M €r0 3aKHMBHIAS JYHKA
(nmametp nyHKH — 7 MM) Ha clienoii cropose tena. &, TL 55.0, SL 43.9 cm, 2012.04.06; D Tunuunsi Bug a38 (15 —
30 mMm) Ha xabepHOM KpBIIIKE M TpHIIEralomiell o0nacTu Ha JeBoi cropome Tena. &, TL 48.1 SL 38.4 cw,
03.05.2007; E MHorouucieHHble reMopparndeckue s3Bbl (18 — 36 MM) B XpOHHUYECKOW/OCTPOil CTafuu Ha Cienoit
gactu Tema. 3, TL 57.0, SL 46.3 cm, 20.05.2010; F Cepbé3nas odaropas remopparudeckas szsa (42 mMm) c
HEKPOTU3HPOBAHHON TKAHBIO, 3aMEHUBIICH MHQUIUPOBAHHEI! KOCTHBIM OYTropok Ha ciemnoil cropone Tema. &, TL
51.5, SL 40.7 cm, 01.04.2008; G KosxHbie sI3BEHHbBIC MOPAXKEHUs («OBajbHbIC 13BbI") B KayJaJbHON YaCTH CIICIION
cropoHsl Tena. CrneBa — cBexas B ocTpoit ¢opme "paneBas” s3Ba 30 X 21 mm, cmpaBa — XpoOHUYECKasl CTaIus C
4&pHON HEKPOTU3UPOBAHHOM TKaHbIO. b, TL 50.3, SL 42.0 cM, 20.04.2009
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Fig. 2 Grossly visible
pathology in the Black
Sea turbot (part 2). A
Chronic stage of ulcer-
ative lesion on the lower
jaw. The red color —
inflamed dermal tissue
around the wound. The
white color — the white
muscle  tissue. The
black color - two
necrotic bones of the
lower jaw — dentale and
articulare. &, TL 50.5,
SL 40.3 cm, 2012.04.12;
B Eroded anal fin rays
without connective
membrane. &, TL 47.9,
SL 38.1 cm, 2009.04.25;
C Multifocal epidermal
neoplasms (putative
neoplastic lesions).
Diameter of neoplasms
33 - 50 mm. &, TL
485, SL 39.0 cm,
2010.05.06; D Extreme
fin erosion of dorsal,
anal and caudal fins. @,
TL 58.3, SL 47.2 cm,
2010.06.03; E Massive
pedunculated tumours
on the fins. Tumours’
size 60 x 48 (left), 39 x
28 (central), 64 x 53
(right) mm. & TL 46.5,
SL 37.9 cm, 2008.05.03;
F Abnormal xantho-
phore pigmentation — a
scar of healed “sore” on
the right side of
ambicolorated BST.
Area of abnormality 56
x 32 mm. &, TL 53.4,
SL 43.2 cm, 2009.05.29.
Puc. 2 BHemHre maToioTud 9epHOMOPCKOT0 KankaHa (dacth 2). A XpoHHUecKas CTalus S3BEHHOTO MOpaKeHHUs Ha
HIDKHEH vemrocTr. KpacHBIH IBeT — BOCHaJeHHAs KO)KHAsl TKaHb BOKPYT OTKPBITOI paHBI, O€NbI — TKaHb OENBIX
MBI, YEPHBIN — JIB€ HEKPOTH3MPOBAHHBIE KOCTH HIKHel yemoctu — dentale u articulare. &, TL 50.5, SL 40.3 cm,
12.04.2012; B OponupoBaHHBIA aHaJbHBIM IUIABHUK C pa3pyLIEHHBIMHM Jy4aMH M OTCYTCTBHEM ILIaBHUKOBOM
memOpansl. &, TL 479, SL 381 cm, 25.04.2009; C MHOXeCTBEHHBIE KOXHbIE HOBOOOPa3OBaHMs
(npeamonoxkutensHo, omyxoin). Jnamerp HoBooOpasosanuit 33 — 50 mm. &, TL 48.5, SL 39,0 cm, 06.05.2010; D
DKCTpeMasibHas ITABHUKOBAs 3PO3HMs CIIMHHOTO, aHAILHOTO M XBOCTOBOTO IuiaBHMKOB. ¢, TL 58.3, SL 47.2 cm,
03.06.2010; E MaccuBHble onyxoiu Ha "HOoxkax" Ha IUIaBHUKaX. Pasmep omyxoueit: 60 x 48 (cnepa), 39 x 28 (B
neHtpe), 64 x 53 (crpasa) mm. &, TL 46.5, SL 37.9 cm, 03.05.2008; F AHOManbHas "kcaHTo(opHad" MUrMEHTaLHUs

— mpaM 3aXUBIIEH paHBl (S3BBI) Ha IIPaBOM CTOpOHE KalKaHa C JBYCTOPDOHHEH NHWTIMeHTarmed tenma. Pasmep
obpaszoBanus 56 x 32 mm. &, TL 53.4, SL 43.2 ¢m, 29.05.2009
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Hocmynuna 18 urons 2012 e.

Enizoorosoriynmii cTaH JUKOI YOPHOMOPCHbKOI KaMOaau-KaakaHa. Buaumi naroaorii: nonepeaui anauni. A. M.
Xamnaituenko, B. E. I'iparocos, A. B. I'aeBcbka. Briepiie mpoBeeHo TonepeiHii MOHITOPUHT CTaHy 3J0POB'S He-
pecToBoi 4acTHHH TOIMYJISLIT YOPHOMOPCHKOT Kam0anu KajkaH Ha menbdi miBaeHHo-3axigHoro Kpumy B 2007 —
2012 pp. OnKcaHo TUMOBI O3HAKH IIKIPHUX MATOJOTIH, Y TOMY YHCHi pi3Hi GopMH BHPa30K, IMyXJIHHH, JIABHUKOBA
epo3is 1 T.A. Yy AOPOCIMX OCOOWH KajikaHa. BUSIBICHHS YMCIEHHUX XBOPUX OCOOMH KajlKkaHa MO)Ke OyTH O3HAKOMO
HE3aJI0BIJIBHOTO CTaHy CepelloBHINa iX icHyBaHHs Ha menbdi [liBgenHo-3axigHoro KpumMy miji BILIMBOM MPUPOIHUX
1 aHTPONIOTeHHUX (PaKTOPIB.

Kuaro4osi ciioBa: vopHOMOpCchKa Kambara KalKaH, HepecTOBa MOMYIIALis, IIKipHI XBOPOOH.

NMMU300TOJOTHYECKOE COCTOSIHME TMKOIl YepHOMOPCKOil kamdaabl-KajJkaHa. BHeIIHss1 MaToJiorus: nmpeaBa-
puteabHble 1aHHble. A. H. Xanaiiuenko, B. E. 'mparocos, A. B. I'aeBckas. Briepsbie npoBe/I€H npeIBapUTEIb-
HBI MOHUTOPHHI COCTOSHUS 3J0POBbSl HEPECTOBOW YaCTH MOMYJIAIMK YEPHOMOPCKOI KaMOabl- KajkaH Ha menbge
toro-3anagHoro Kpemva B 2007 — 2012 rr. Onpicansl TUIWYHBIE MPU3HAKYM BHEIIHUX MATOJOTHH, B TOM YHCIE pa3-
JTUYHBIe (OPMEI 3B, OIYXOJIH, IUIABHUKOBAS 3PO3US | T.J. Y B3POCIBIX ocobel kankaHa. OOHapyKeHHEe MHOTOYC-
JICHHBIX OOJIBHBIX 0CO0EH KajikaHa MOXKET OBITh NPHU3HAKOM HEY/IOBJIETBOPUTEILHOIO COCTOSHUS CPE/Ibl MX 00UTa-
Hust Ha menbge Oro-3amagnoro KpbiMa mos Bo3aecTBHEM ITPUPOIHBIX M AHTPOIIOT€HHBIX (PaKTOPOB.

KaroueBble ciioBa: YECpHOMOpPCKas KambOana KaJIKaH, HEPECTOBAA OIMYJIANNA, KOKHBIC 00JIe3HHU.
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