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Abstract—Two intraspecific groups of the plain sculpin Myoxocephalus jaok inhabiting the Russian territoral
waters in the Sea of Japan, representing the northern and southern species groups, have been revealed. In a
summer season, the species groups are separated from each other by a wide water area extending from 45° to
48° N. The northern species-group nucleus in this period is located in the Tatar Strait inlet, while the south-
ern species group inhabits the Peter the Great Bay. In the summertime, the plain sculpin prefers the upper
slope shelf area with water column depths ranged from 80 m (for the southern species group) to 60 m (for the
northern species group). The juvenile fish tend to be found in shallower waters as opposed to the mature fish.
In a cold season, the majority of fish stocks of the southern species group is still congregating in the Peter the
Great Bay, shifting to the shelf edge and the continental slope. Some porton of male fish remains at spawning
grounds in the coastal zone to the springtime to guard egg clutches. The specimens of the nothern group leave
the shallow-water Tatar Bay inlet at massive level to congregate over the winter in the locations of a deep-
water area off the mid-coastal zone of the Sakhalin Island. The specimens of the northern group reach the
body length of 67 cm, while the sizes in the southern fish group are larger, reaching 75 cm in length.
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INTRODUCTION

The plain sculpin Myoxocephalus jaok is predomi-
nantly a boreal Asian species in the familiy Cottidae,
native to the northern Pacific. It inhabits the coastal
waters of Korea and Japan toward the Bering Strait
and the waters along the northwest coast of America
toward the south up to the Puget Sound. In addition,
it is found in the Arctic waters of the southern Chukchi
Sea (Lindberg and Krasyukova, 1987; Amaoka et al.,
1995; Novikov et al., 2002; Mecklenburg et al., 2002;
Fedorov et al., 2003; Fadeev, 2005; Sokolovsky et al.,
2007; Parin et al., 2014). The plain sculpin is one of the
largest and most numerous representatives of the fam-
ily Cottidae, playing a significant role in the benthic-
pelagic communities (Tokranov, 1988, 2017, 2018;
Borets, 1997; Vdovin et., 2004; Solomatov, 2004;
Matveev and Terentiev, 2016).

Seasonal distribution of the plain sculpin across the
Russian territorial waters in the Sea of Japan was pre-
viously described (Panchenko, 2003). However, the
issue of this research paper concerned only the species
regional-scale bathymetric-habitat preferences, disre-
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garding any characteristics defining the region. The
objectives of this survey are to reveal the discrete spa-
tial distribution of the plain sculpin and to identify the
possible causes of dissociation between spatial groups
of the species.

MATERIALS AND METHODS

The research is performed based on the data on the
bottom trawl surveys carried out in hydrological sum-
mer periods in July—September in 2001-2017
(Zuenko, 2008), hydrological autumn periods in
October—December, and hydrological spring periods
in March. From the early 21st century, trawling in the
Russian waters in the Sea of Japan was carried out
based on the extended standard framework of survey
stations equipped with bottom trawl nets of 23.2 or
27.1 m headrope length, 30 X 30 mm codend mesh
size, and 10 X 10 mm mesh size of the escape grid
inserted in the codend. In order to investigate the shal-
low-water zone in the south region (the Peter the
Great Bay), the smaller trawl with the headrope of
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Table 1. Numbers of trawl passes (N) and measured specimens (n, units) of plain sculpin Myoxocephalus jaok in fishing
practices in the Russian territorial waters of the Sea of Japan along the coast of continental Russia through different seasons

in 1983—2017

Spring Summer Autumn
Depths, m

N n N n N n
2—5 51 22 18 21
6—10 4 11 284 810 70 124
11-20 41 279 503 2753 145 864
21-40 283 2980 645 13525 126 1197
41—-60 206 1877 471 7649 112 596
61-80 214 722 594 2919 137 323
81—-100 178 217 210 27 83 43
101—150 262 185 267 12 113 22
151-200 172 256 91 98 22
201-250 212 180 128 4 91 9
251-300 112 26 53 87 6

301—400 250 39 100 110

401-515 226 5 87 88

>515 293 67 74
Total 2453 6777 3551 27721 1352 3227

14.6 m length and the similar small-mesh grid in the
codend. In addition, the data on the results of the sur-
veys performed from the year 1983 by the bottom
trawls of various modifications with or without the
escape grid for selectivity were taken from the TINRO
archive in case of the shortages in materials on some
water areas for the spring and autumn seasons. No sig-
nificant difference in the plain-sculpin size composi-
tion between the catches with and without the escape
grid was revealed. No obvious difference in sizes of the
caught fish was shown for the similar fish landing with
the example of the threaded sculpin Gymmnocanthus
pistilliger, another representative of the family Cotti-
dae (Panchenko, 2013).

Overall, 7356 trawl houls were performed at 2—935 m
depths with a speed of 1.8—3.5 knots (on average,
2.7 knots). Most of them were followed by bottom
water temperature measurements in the lowermost
layer of seawater. In general, 37725 plain sculpin spec-
imens were mesured (Table 1).

In order to obtain the comparable results for each
trawl event, the plain sculpin landings were estimated
for the density with the formula: P = B/S, where P—
density (specific quantity), units/km?; B—landing,
units; S—trawl survey area, km?; catchability coeffi-
cients were not used in estimation. The frequency of
occurrence was estimated as a ratio of a number of
trawl hauls with efficient catching to their total num-
ber in a certain bathymetric contour interval to express
in percentage.
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Besides, distribution of the plain sculpin at differ-
ent stage of its life cycle was also considered during the
analysis. Thus, the males of this species in the Sea of
Japan tend to reach matuirity at the fifth year of life at
their total length (7'L) of 32—34 cm, while maturity in
females is reached at the seventh—eighth years at 7L
41—43 cm (Panchenko, 2002a, 2002b). Therefore, the
specimens with 7L <32 cm were assigned to immature
fish or juvenile fish, while the specimens of > 43 cm
TL were assigned to the mature fish.

The analysis of spatial distribution was performed
with the Surfer software package. Six regions for the
plain-sculpin spatial distribution patterns in the sum-
mer season were identified. Two regions were located
in the southern area. Region 1 extended from the
southern limit of the Russian territoral waters to Cape
Povorotny (the Peter the Great Bay). Region 2 repre-
sented the water area between Cape Povorotny and
Cape Strashny. Central region 3, extending from Cape
Strashny to Cape Krestovozdvizhensky, devided the
southern and northern marine zones. The northern
marine zone involved region 4 extending from Cape
Krestovozdvizhensky toward 50° N, region 5 extend-
ing from 50° N (the Tatar Strait inlet), and region 6 lying
along the island coast south of 50° N (off the central and
south coast of the Sakhalin Island) (Fig. 1).

RESULTS
During the suvey practices in all the seasons, the
plain sculpin was generally congregated in the utmost
area of southern region 1, located in the Peter the
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Fig. 1. Map chart of trawling (®) and marked areas of plain sculpin Myoxocephalus jaok habitats in the Russian territorial waters

of the Sea of Japan: (—)—isobaths.

Great Bay (Fig 2). In the summertime, high fish con-
gregations were also typical for the utmost area of
northern region 5, locating in the Tatar Strait inlet,
extending generally across regions North of 50° N lat-
itude. It was the period, when a complete gap in spatial
distribution between the southern and northern spe-
cies aggregations, covering the whole of the extended
zone of central region 3, was identified (Fig. 2b). In
the spring and autumn seasons (Figs. 2a, 2c), the
plain-sculpin fish caught sporadically, mostly a soli-
tary fish found in catches in the coastal water of the
examined central zone were recorded.

In the summer season, the plain sculpin specimens
were found in shallow waters throughout the depths
available in the region examined, varying from 10 m to
20 m depths at different sites and shallower than 10 m
depth as a minimum, except the Peter the Great Bay,
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where the sites of shallower depths were also exam-
ined. The bathymetric pattern ranges of the plane-
sculpin habitats in the northern and southern zones
were similar. A minimum depth of its detection in the
Tatar Strait inlet corresponded to 10 m depth as the
minimum depth for trawling. All three landings with
substantial amount of the target species caught in this
water area at such depth were recorded. In the Peter
the Great Bay, a minimum water depth for trawling
comprised 2 m, while the plain-sculpin specimens
could be found mostly as a solitary fish in waters
deeper than the 3-m isobath. It corresponds to the
results of operations with nets and seines, proving that
the habitats in the areas shallower than 3 m depth are
atypical for the plain sculpin fish in the Peter the Great
Bay (Panchenko, 2002b). Therefore, high frequencies
of occurrence of fish caught by trawling and, conse-
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Fig. 2. Seasonal distribution of plain sculpin Myoxocepha-
lus jaok in the Russian zone in the Sea of Japan: (a) spring,
(b) summer, and (¢) autumn.
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quently, their substantial density levels at a minimum
depth throughout the 2—5-m depths available in the
region examined were not recorded (Table 2).

A maximum depth inhabited by the plain sculpin
fish found in the Tatar Strait inlet (region 5) in the
summer season comprised 113 m, while it was a little
bit greater than 129 m in the Peter the Great Bay
(region 1). With respect to the other water areas, there
was generally no overlap in depth-range distribution of
the plain sculpin. However, the maximum depth
inhabited by the fish caught in the area off the central
coast of the West Sakhalin Island (region 6) comprised
150 m, while it was 211 m in the area northward from
the Peter the Great Strait (region 2).

The depths preferred by the plain sculpin fish in the
summertime in the southern and northern water areas
were slightly different. In the north, the depths of 10—
40 m (Table 2) in the Tatar Strait inlet (region 5) were
predominant in fish density and frequencies of occur-
rence. It is certainly difficult to measure the accuracy
of absolute values for density and frequencies of
occurrence, produced there, because of a relatively
small number of trawl hauls in northern region 5 at
depths less than 20 m below. However, it may be con-
cluded based on the catch statistics available that the
depths of 10—20 m along with a range of 21—40 m
depth are the depths preferred by the plain sculpin spe-
cies.

In the Peter the Great Bay (region 1), plain-sculpin
congregations across the shallow water area in the
summertime were also recorded. Thus, the high land-
ings were recorded in the area down from the 6-m iso-
bath (Table 2). However, a portion of trawl hauls
catching no target species or its solitary specimens was
high in the 6—10-m depth range. Therefore, the values
for the species density and frequencies of occurrence
at these depths in the bay were considered significantly
lower than that in northern region 5. With subsequent
increases in water depths, the plain-sculpin popula-
tion inhabited the waters of the Peter the Great Bay
tended to increase. In the depth range of 11—20 m, the
values for the specific quantity and the frequency of
occrrence tended to be similar to the values estimated
for northern region 5. At the 21—40-m depths, the val-
ues considering for two regions reached the comparable
outcomes, comprising 1733 units/km? and 91% for the
Peter the Great Bay, respectively, and 1712 units/km?
and 96% for the Tatar Strait inlet, respectively. Down
to 41—-60 m depth, no decrease in the plain sculpin
density across the Peter the Great Bay was revealed,
while the frequency of occurrence slightly increased,
which allows us to assign this depth range along with
the 21—40-m depth range to the first preference
depths for the species. It should be noted that the ref-
erence bay-water temperature was, on average, 5.7°C.
In the Tatar Strait inlet, where no large aggregation of
plain-sculpin fish at the 41—60 m depth was found, the
average water temperature comprised only 1.5°C. In

No. 3 2023
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Table 2. Average values for density (P) of plain sculpin Myoxocephalus jaok and temperatures (7) in the lowermost layer of
seawater, frequencies of occurrence (FO) of the species in landings, and numbers of trawl passes (V) operated in summer
seasons in southern region 1 (the Peter the Great Bay) and norhtern region 5 (the Tatar Strait inlet) at different depths

Region 1 Region 5
Depths, m
P, units/km? T,°C FO, % N P, units/km? T,°C FO, % N
2—5 141 18.1 18 51
6—10 521 17.4 41 280 1531 100
11-20 891 14.9 60 466 957 15.4 88
21—-40 1733 10.4 91 472 1712 10.0 96 54
41-60 1361 5.7 93 359 391 1.4 71 45
61-80 344 3.3 64 452 60 1.1 33 45
81—100 9 2.2 9 128 2 1.4 4 27
101—150 2 1.7 3 134 2 1.6 10 21
151-200 0 1.4 0 30 0 1.4 0 5
>200 0 1.0 0 139

the latter region at 41—60 m depth, the fish specific
quantity compared to that in the depth range of the
upper water layer (21—40 m) reduced to more than 4
times (to 391 units/km?), while the frerquency of
occurrence fell by 25% (to 71%). Decreases in the
quantitative variables to the values similar to the
parameter values typical for the southern region in the
Peter the Great Bay were revealed only in the range of
61—80 m depth. In the deeper waters, mostly solitary
plain-sulpin fish caught sporadically were only
recorded across the region.

In the summer season, only the juvenile fish with
TL <16 cm were recorded at <5 m depths in the Peter
the Great Bay (Fig. 3a). With respect to the deeper
waters down to the 10-m isobath, the maximum fish
size became 52 c¢cm, while >80% of fish in the depth
range of 6—10 m were composed of specimens with
TL <32 cm, i.e., immature fish. In the same period,
the specimens with 7L < 27 cm were recorded in the
Tatar Strait inlet at the 10-m isobath (Fig. 3b), i.e.,
specimens defenitelly assigned to the immature fish.
Across the regions, the proportion of the larger speci-
mens tended to increase along with increasing the
water depth, while there were some immature fish
present in the catches, also found there later on. The
sizes of fish across the population groups, staying
around the southern and northern species-group
nuclei, became to fit with the mature-specimen sizes
only in the areas down from the ~90-m and 75-m
depths, respectively. With respect to the other water
areas inhabited by the plain sculpin, increases in the
proportions of fish with higher minimum and medium
sizes along with increasing the water depth can also be
observed.

The minimum and medium body sizes of fish
caught in southern region 1 (the Peter the Great Bay)
in the summer season were considered lower than that
in the adjacent area of region 2. With respect to the
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maximum body sizes, the opposite to that was
recorded. In the Peter the Great Bay, a specimen with
the minimum body size had 4 cm T'L, while the largest
specimen with 70 cm TL was recorded (32.2 cm of the
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Fig. 3. Size composition of plain sculpin Myoxocephalus
Jaok in trawl landings at different depths: (a) Peter the
Great Bay (region 1), (b) Tatar Strait inlet (region 5);
(—)—average value and ( | )—variable limit data.
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Fig. 4. Size composition of of plain sculpin Myoxocephalus jaok in trawl landings made in summer seasons regardless of water
depths for species habitats for southern (regions 1—-2, —A—) and northern species groups (regions 4—6, —H—).

average 7L measurement). In the adjacent area of
region 2, these parameter varibales comprised 20 and
65 cm, respectively (40.3 cm average 7'L). In addition,
a similar pattern (a wide body size range for fish in the
essential habitat area compared to the adjacent areas
inhabited by fish of lower medium sizes) was revealed
for the northern marine zone. In northern region 5
(the Tatar Strait inlet), the fish body sizes in the sum-
meretime varied from 5 to 64 cm in lehgth (28.8 cm
average). With respect to region 4 adjacent to the con-
tinental coastal stretch and region 6 adjacent to the
island coast, they varied from 19 to 58 cm in length
(36.3 cm average) and from 25 to 51 cm in length
(36.8 cm average), respectively.

It should be noted that comparing the body-size
composition among the plain sculpin assemblages in
the summer season, irrelative to the habitat depths, the
proportion of the juvenile fish caught in the northern
zone was higher than that in the southern zone. It can
be well observed with the examples of regions 1 and 5,
shown separetely, regions 1 and 2 integrated into the
southern area zone, and integrated regions 4, 5, and 6,
unified in the northern area zone (it should be
reminded that no plain-sculpin landing in central
region 3 in a summer season was recorded). Thus, the
immature specimens with 17—32 cm TL caught in the
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northern area zone indicated above dominated the
catches, while the predominance of specimens with
27-38 cm TL, i.e., the immature and maturing fish
were observed in the southern-zone catches (Fig. 4). It
should be noted that the shallowest waters (approxi-
mately 10 m depth) were investigated only in 2015. It
should not be excluded that a high number of the juve-
nile fish indicated above was caused by the presence of
a high-performance fish generation. In the norhtern-
region shallow-water area down to a 10-m depth, the
fish with 13—19 cm TL were completely dominant. By
the analogy to the growth rates of fish inhabiting the
southern water area, it may be suppposed that they
were generally the specimens at age 1+. In the Peter
the Great Bay, the plain-sculpin tends to reach 12—
13 cm in length, on average, for the first year of its life,
which is completed in the late spring, while its
medium size comprises 21—22 c¢cm in length at the end
of the second year of its life (Panchenko, 2002a). It is
supposed based on the long-term data on the shallow
waters that the size composition of fish inhabiting the
northern water area may be considered more similar to
that for the fish associated in the southern water area.

In spring and fall seasons, the plain sculpin fish
were more evenly distributed across the water area
(Figs. 2a and 2c) than that in the summertime (Fig.

No. 3 2023



REGIONAL CHARACTERISTICS AFFECTING DISTRIBUTION

2b). With respect to the northern marine zone, the
density of fish inhabited regions 4 (off the continental
coast) and 6 (off the island coast) increased along with
decreasing the fish density in the Tatar Strait inlet
(region 5). In the southern marine zone, the fish spe-
cific quantity in region 2 increased. In central region 3
representing a separation zone between the southern
and northern species groups in a summer season, the
plain sculpin fish caught sporadically were recorded.
The depth ranges of species habitats tended to be
extended across all regions due to the shift in species
distribution towards the offshore marine areas in the
regions. The greatest depths in the southern (regions 1
and 2) and northern (regions 4—6) marine zones
inhabited by the plain sculpin fish in the pre- and
post-winter months reached 418 and 492 m, respec-
tively. With respect to central region 3, where the hab-
itat overlap of specimens assigned to the northern and
southern species groups could be observed in the
spring, fall, and winter seasons, the plain sculpin was
recorded in its deepest area down to a 515-m depth.
The appropriate assessment of the minimum depth of
its habitats over the months closest to overwintering
period (December and March) can only be made in
relation to the Peter the Great Bay. Thus, the data on
trawling in the water area down from 6-m depth along
the upper continental shelf for these months in this
region in contrast to the other water areas are available.
With respect to the other water areas, the minimum
depths for trawling in December and March were in
the range of 20—50 m. In that time, the plain sculpin
fish inhabiting the Peter the Great Bay were recorded
in the water area down from 6 m depth, the minimum
depths within the surveys. In addition, both immature
and mature specimens represented them in the water
area just below these depths.

DISCUSSION

The surveys have proven that two intraspecific
groups of the plain sculpin fish inhabit the Russian
territorial waters in the Sea of Japan, which are sepa-
rated from each other in the summer season by a water
area off the continental coast, extending from Cape
Strashny to Cape Krestovozdvizhensky (approxi-
mately between 45° and 48° N). In a cold season, the
edges of the species groups get closer to the central
region and, probably, overlap.

They may be characterized as the northern and
southern specific groups by the latitudianal distribu-
tion. In a summere season, the centers of the northern
and southern species groups are located in the Tatar
Strait inlet and the Peter the Great Bay, respectively.
In the summeretime, the majority of juvenile fish of
the appropriate groups tends to congregate in the wide
shallow-water areas of the continental shelf. Thus,
there are not any other so large shallow-water loca-
tions across the other observed water areas suitable for
fattening up throughout the summer. A great geo-
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graphic space of dissociation between the spatial
groups of the species inhabiting the Tatar Strait inlet
and the Peter the Great Bay tend to cause the gap in
the plain sculpin distribution off the central coastal
stretch in a summer season. The fish retreat to deeper
waters to overwinter can contribute to the northward
and southward dispersal migration routes of the fish
population portions along the continental coast for
their possible closure in the central water region.

The southern-group specimens compared to the
norhtern-group fish can reach larger sizes. In the sum-
mertime, the maximum size of the plain-sculpin spec-
imen was recoreded in the southern zone edge (the
Peter the Great Bay), reaching 70 cm in length, while
it was 64 cm for the northern species group (the Tatar
Strait). According to the TINRO Archive data, the
maximum size of the plain sclupin specimen recorded
in the southern zone was even larger. A similar speci-
men with 75 cm TL was recorded with the use of the
“Sposobny” sene net vessel operating in the Peter the
Great Bay in early January in 1985. It was followed by
a specimen with 74 cm TL, which was recorded by
M.S. Streltsov, the TINRO researcher during trawl
operations performed with the “Mys Babushkina” big
freezer trawler (BMPT) in the area southward off
Cape Strashny (between 44° and 45° N) in early
December, 1985. Taking into consideration the fishing
vessel location, the specimen was laso assigned to the
southern species group.

In the southern zone, the autumn records of spec-
imens larger than those in the summer may be condi-
tioned by catching the specimens of limited size and
age ranges in insignificant quantity on some occa-
sions. In case if the trend in the southward increase in
fish sizes, recorded in the Russian waters of the Sea of
Japan, is evident further south, it may be objectively
caused by the fish migration from the more southern
Korean water area. It should be noted that according
to the outcomes of the operations with the “Mys
Babushkina” BMPT trawler in 1985, the maximum
size (approximately 67 cm in length) of plain-sculpin
specimens recorded in the northern zone in the
autumn season was larger than those in the summer-
time were. The research paper by Sen Tok Kim (2001)
describing the fish migration off the southwestern
Sakhalin indicates that the plain sculpin is assigned to
the species tending to the northward shift along the
continental slope for overwintering. In addition, there
is a map of its winter aggregations locating in the Tatar
Strait waters along the upper continental slope off
West Sakhalin at 48° N only. It may be assumed that
the paper indicated above deals with describing the
fish migration from the southern water area off the
island of Hokkaido to overwinter, since any significant
aggregations of plain sculpin fish in the water area off
West Sakhalin, locating farther south, in the summer
season were not found. Therefore, the datasets gener-
ated during the current study show that both the spec-
imens congregating farther north, in the Tatar Strait
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inlet, and the specimens congregating in the water area
off the island of Hokkaido, which is father south, in
the summer season tend to migrate to the water area
off West Sakhalin at 48° N for overwintering. First, the
findings based on the survey results deal with the sex-
ually mature specimens, since the juvenile plain scul-
pin fish prefer to overwinter along the shelf area (Sen
Tok Kim, 2001). In addition, the examples of the other
regions also indicate overwintering areas at the depths
of <100 m in the shelf region at low water temperatures
for a certain portion of juvenile plane sculpin fish
(Borets, 1997).

Therefore, the question arises whether the ten-
dency for declines in the plain sculpin body size
toward the north is a south-to-north size-decline
trend common for species in this area as observed in
the surveys across the Sea of Japan or an effect of local
environmental conditions in the Sea of Japan. Unfor-
tunately, it is considered impossible to ascertain the
fact because of discrepancies between the published
data. According to the information reported by
Tokranov (1988, 2017, and 2018), the maximum size of
the plain sculpin fish located in the coastal waters off
the Kamchatka Peninsula, i.e., at the north of the spe-
cies range area, is 70 cm in length. However, this value
is considered higher, comprising 85 cm for the opin-
ions of Matveev and Terentiev (2016). In the latter
case, the alerting feature is exactly that the maximum
size comprising 85 cm in length is reported by the
authors indicated above for the great sculpin M. poly-
acanthocephalus, despite this species is considered the
largest representative of the family Cottidae, in con-
trast to the plain sculpin (Tokranov, 1988, 2017;
Borets, 1997; Novikov et al., 2002; Fadeev, 2005).

Sen Tok Kim (2001) asserted that overwintering
aggregations are typical for the plain-sculpin group
inhabiting the Tatar Strait in the area off the island
coast. In addition, he indicated that the greatest depth
of species habitats there in that time comprised 448 m.
Statistics of landings in the post-overwintering period,
when a portion of specimens remains in the ovewinter-
ing habitats, show that this value comprises no less
than 492 m depth. The records made within the sur-
veys for the central marine zone indicate that some
plain-sculpin specimens from both the northern and
southern water regions are probably capable to move
down to depths of 500 meters and deeper.

In addition, the current survey data on the plain
sculpin distribution across the water area in the spring
and autumn seasons can prove its aggregations in the
Tatar Strait area off the Sakhalin Island for overwin-
tering. It is provided by hydrological conditions favor-
able in this area, since southwestern Sakhalin is under
the effects of the Tsushima Warm Current flowing
along the Japanese islands (Zuenko, 2008). A hard
mode is typical for the Tatar Strait waters off the con-
tinental coast, in contrast to the water area off the
Sakhalin Island. In the northern region of the strait, a
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layer of decreased temperature and salinity is formed
below the water surface, when the warm season ends.
Low salinity in the strait inlet waters is provided by the
continental-scale flow rate of water perdominantly by
the Amur River. Waters of the subsurface layer indi-
cated above sink toward the seafloor to form a cold
underlayer due to the winter convection. It stretches
along the continental coast further south up to the
southern end of the Tatar Strait. The hydrological
regime crossing latitudes over a distance up to the
water area of the Peter the Great Bay, where the south-
ern subtropical mode water effects occur, would
remain broadly similar.

Bathymetric pattern ranges of the plane-sculpin
habitats tend to be widely extended across the water
area described above before overwintering due to the
mass species retreat to the shelf edge and the upper
continental slope for overwintering (Panchenko,
2003). Decreasing the fish density in the shallow water
area of the Tatar Strait inlet seems quite reasonable in
relation to the summer-to-autumn and spring seasons.
However, it should be noted that a decrease in the spe-
cific gravity of fish populations at the similar depths in
the southern water zone (the Peter the Great Bay) was
expressed by estimates at lower grades. In addition,
both immature and adult fish inhabited that shallow
water area in the transition months closely related to
the wintertime as it was indicated above. It was caused
by a spawning event. In the northern range area
(coastal waters off the Kamchatka Peninsula), the
plain sculpin fish spawn in the water area of a 100-m
isobath in December to January (Tokranov, 1988;
Borets, 1997). With respect to the south, spawning
goes on in the shallow water area in the Peter the Great
Bay (Panchenko, 2001). Thus, the plain sculpin pre-
spawn specimens, mainly males that apparently
arrived first on the spawning grounds, were caught
there with nets at one of the marine sites at 6—8 m
depths in November to register in bulk quatities. After
an interruption in the surveys, the developing plain-
sculpin egg clutches guarded by males at this site were
discovered during dive cycles. Only fish of this sex
were captured with nets at that time. Therefore, not all
the adult specimens in the southern species group tend
to shift to the offshore marine areas to overwinter. A
certain portion of males remains to guard the spawn in
the shallow water zone. Plain-sculpin larva hatching
after the winter spawning event occurs in April
(Sokolovskaya, 1994; Sokolovsky and Sokolovskaya,
2008).

It is scarcely possible for the plain sculpin from the
northern species group to spawn in the shallow waters
of the Tatar Strait inlet, taking into consideration both
a hard hydrological regime in the winter season and a
reduced size of species congregations at this site in the
autumn and spring seasons compared to the summer-
time. Therefore, the question arises whether the
spawning grounds of fish of the northern speceis group
are located in the deep-water zone similar to the
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northern species range or spawaning events occur in
the shallow-water zone off the coast of Southwest
Sakhalin, where the hard mode of seawater is softened
by the inflow of a warm current. This question requires
further survey answers.

CONCLUSIONS

It has been determined that two plain-sculpin
intraspecific groups inhabit the Russian territorial
waters in the Sea of Japan. They may be characterized
as the northern and southern specific groups by the
latitudianl distribution. The northern group speci-
mens can reach 67 cm 7L, while the sizes in the south-
ern fish group are larger, reaching 75 7L cm.

In a summer season, the species groups are sepa-
rated from each other by a wide water area extending
from 45° to 48° N. In addition, the northern species-
group nucleus is located in the Tatar Bay inlet, while
the southern species group inhabits the Peter the
Great Bay. These two regions as opposed to the other
water areas are characterized by the extended conti-
nental-shelf zones, where the majority of juvenile fish
assigned to appropriate groups usually congregates in
the warm months. In the summertime, the mature fish
also generally tend to be found in the upper slope shelf
area, however, at greater depths than that for the juve-
nile fish. Overall, the southern-group plain sculpin
prefers the depths of <80 m in the summertime, while
the northern group specimens select the shallower
depths of <60 m.

In the period from fall to spring, the edges of the
species groups get closer to the central of the test water
area off the continental coastal stretch between 46°
and 48° N, where the plain sculpin landings can be
occasionally observed. In a cold season, the majority
of fish stocks of the southern species group is still con-
gregating in the Peter the Great Bay, shifting to the
shelf edge and the continental slope, while some por-
ton of male fish remains at spawning grounds in the
coastal zone to springtime to guard egg clutches. The
specimens of the nothern group leave the shallow
Tatar Strait inlet at massive level to congregate over the
winter in the locations of a deep-water area off the
mid-coastal zone of the Sakhalin Island.
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