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Abstract: The paper describes the dynamics of
settlement of the snow crab in the Barents Sea in 1996-
2014, and also considers the factors influencing the
processes of its acclimatization. Based on the modeling
of the spatial distribution, it was found that the area of
distribution of the crab has increased 10 times since the
beginning of regular research and now its range covers
34% of the area of the Barents Sea. The main factor
limiting the further distribution of the crab may be the
warm bottom water temperature in the southwest of the
sea. However, the potential for further dispersal of the
crab in the Barents Sea remains very high. Predictive
estimates show that the area can double due to the
northwestern regions of the Barents Sea and coastal
waters of arch. Spitsbergen.
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At present, two species of invasive crabs of commercial importance play an important
role in the ecosystem of the Barents Sea: the king crab ( Paralithodes camtschaticus ) and
the snow crab or opilio snow crab ( Chionoecetes opilio). The appearance of the first species
is associated with a targeted introduction from areas of the native range, which took place
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in the second half of the 20th century. Long-term monitoring of the expansion of the red
king crab made it possible to study and describe in great detail the features of its dispersal
and adaptation in the Barents Sea region (Kamchatka crab...,, 2003). On the basis of
scientific recommendations, the successful commercial exploitation of this hydrobiont in the
southeast of the Barents Sea was organized. The research results showed that at present,
in the main habitats of the king crab, the processes of acclimatization are completed or are
close to completion (Pinchukov, 2011; Pinchukov and Sundet, 2011).

The reasons for the invasion of the second species, the snow crab, are still unclear
and can be associated with both the unintentional transfer of larvae with ballast water and
the independent migration of adults under the influence of natural environmental factors
(Kuzmin et al., 1998). The results of ten-year monitoring show that this crab has formed a
self-reproducing population in the Barents Sea, which occupies a vast area. At the same
time, the processes of acclimatization of this species have not yet been completed. The crab
is actively exploring new areas, and is also increasing its numbers in already populated
areas.

In this paper, for the first time, the dynamics of dispersal of snow crab in the Barents
Sea is analyzed in detail, and also factors influencing the processes of acclimatization are
considered. On the basis of modeling the spatial distribution of the species, a forecast is
given for its further dispersal under different temperature conditions.

Materials

The work used PINRO data on snow crab catches in the Barents Sea, obtained during:

1) observations of the fishery of benthic fish species and scientific surveys of northern
shrimp in 1996-2003;

2) a comprehensive Russian-Norwegian ecosystem survey in 2004-2014.

Crab by-catch in bottom fisheries was reported from vessels attended by scientific
teams or fisheries inspectors. The messages indicated the date and coordinates of the
capture, the parameters of the fishing gear, the number of crabs caught and their main
biological characteristics (sex, carapace width, state of the covers). The total number of
crabs caught was 164 specimens. (tab. 1)

Table 1. Amount of material on snow crab obtained during observations of the fishery
of benthic fish species and research surveys of northern shrimp in 1996-2003.

Year Number of Number of
messages crabs, specimen

1996 5 5

1997 one one

1998 2 2

1999 7 8

2000 12 8

2001 nine 5

2002 21 28

2003 79 107




Research into the distribution of snow crab on a regular basis became possible with the
start (2004) of Russian-Norwegian integrated ecosystem surveys. Annual survey conducted
by a standard technique in summer-autumn period and covered most of the Barents Sea,
the area of which the average is about 1500 thousand. Km 2 (Eriksen, 2012). Each survey
was carried out simultaneously on 4-5 vessels. The collection of material was carried out
with a Campelen bottom trawl with a horizontal opening of 25 m, vertical - 5 m and an
insert in the core part from a Delhi with a mesh of 22 mm. The number of bottom trawls
performed per survey varied from 650 to 1123. The total number of crabs caught was 77854
individuals. (Table 2).

Table 2. Amount of material on snow crab obtained during ecosystem surveys in the
Barents Sea in 2004-2014.

Year Number of trawls Number of trawls Number of
with crab crabs, specimen

2004 1123 5} 6

2005 1008 ten 14

2006 999 29 61

2007 1007 56 134

2008 776 77 670

2009 754 66 284

2010 710 58 400

2011 775 84 6657

2012 835 121 37737

2013 859 132 19020

2014 650 87 12871

Methods

To calculate the probability of snow crab occurrence, the water area of the Barents Sea
was divided into polygons by a regular grid with a step of 0.25 ° north latitude and 1 °© east
longitude. The polygon attributes included the following indicators: number, coordinates,
depth (m), bottom temperature (° C), distance (km) from the geometric center of the crab
distribution area, crab capture (1 - there is a crab; 0 - no crab; NA - there is no
observation). The distance from the geometric center of the crab distribution area was
calculated annually for each survey and served as a factor in the distance from the core of
the initial crab dispersal. To construct the distributions of the probability of occurrence of
the crab by years and to predict its further distribution, a generalized linear model (GLM)
was chosen, implemented in the package biomod2 of the statistical platform R. its
diagnostics, as well as the assessment of the influence of variables on the simulation results,
were carried out using the built-in functions of the biomod2 3.1 package (https://cran.r-
project.org/web/packages/biomod2/). The factors that determine the likelihood of the
occurrence of a crab in each polygon during the survey period were: depth, temperature,
and distance from the center of settlement. When predicting the potential range of the crab



in the Barents Sea, only depth and temperature were taken into account, and the distance
from the center of settlement was excluded. At the same time, three variants of calculations
were performed at different temperatures: the long-term average for 2010-2014, 1 ° C
lower than the long-term average, and 1 ° C higher than the long-term average. The area
of distribution of the crab was calculated in the water area with the probability of occurrence
of the crab over 50%, i.e. in cases when the species can be considered constant (Ioganzen,
Faizova, 1978). The construction of cartograms of the simulation results was also carried
out in R using the PBSmapping package (https://cran.r-
project.org/web/packages/PBSmapping/).

To calculate the density of distribution and indices of crab abundance by years, an area
with a high occurrence of animals was identified, which was divided into regions and sub-
regions (strata with a depth range of 0-100, 100-200, 200-300 and more than 300 m). The
abundance index in the stratum ( V) was calculated by the areal method: N=C*(S5/T),
where C is the average catch of the crab per trawling, in the water area of the subarea with
area S, and the trawling area ( T ) was taken equal to 0.022224 km 2 ... The swept area is
calculated taking into account a standard 15-minute trawl with a horizontal trawl opening
of 15 m and a speed of 3.2 knots.

results

Snow crab Chionoecetes opilio (Fabricius, 1788) (Brachyura, Majidae) is a common and
widespread representative of benthic communities on the shelf and continental slope of the
northwestern Atlantic and northern Pacific. (Kobyakova, 1958; Slizkin, 1982; Galkin, 1985;
Davidson et al., 1985). In 1996, the crab was first recorded in the Barents Sea on the
northern slope of the Goose Bank during a survey of northern shrimp stocks (Kuzmin et al.,
1998). Since that time, there has been a gradual increase in the annual number of reports
of crab by-catches on the slopes of the Gusina and Demidovskaya banks (Kuzmin, 2000;
Pavlov, 2006) (Fig. 1).
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Fig. 1. Locations of Snow Crab Catch in 1996-2003 in the Barents Sea (1 - Demidov
Bank, 2 - Goose Bank) and the main directions of warm (red arrows) and cold (blue arrows)
currents
Figure 1. Places of catches of snow crab opilio in the Barents Sea (1 - Demidovskaya
Bank, 2 - Gusinaya bank) in 1996-2003 and the main directions of warm (red arrows) and
cold (blue arrows) currents.

During the research period from 1996 to 2003. snow crab in the Barents Sea was
recorded at depths of 100-330 m, mainly on silty and sandy-silty soils, less often on silty-
clayey and sandy-clayey. The water temperature within the limits of its habitat in the bottom
layer varied from -1.5 to +4.3 ° C, salinity - from 34.5 to 35.1 %eo. In the temperature
range from -1.1 to +1.3 °© C, crab catches reached their maximum values.

Since 2002, reports of crab by-catch have increased (see Table 1). Animals were noted
not only in the areas of their first registration, but also far beyond the slopes of the Goose
Bank. The presence of functionally mature individuals of the species, as well as the finding
of females with eggs, confirmed the successful breeding of snow crabs in the new habitat. In
accordance with the main directions of the bottom currents, the most probable northeastern
vector of the expansion of the crab at the larval plankton stage was determined. However,
the lack of systematic research and fishing did not allow to reliably assess the presence of
crabs in the northeastern regions of the Barents Sea until 2004.

Since 2004, in the course of ecosystem surveys, studies have shown an increase in the
range, density and abundance of snow crab in the new region (Table 3). The water area of
occurrence of the crab in 2005 increased threefold, and in 2006 it even doubled in
comparison with the previous observations. During the first 4 years of research, the area of
distribution increased 10 times. Since 2007, this area has increased on average by 10%



annually. The reduction in the area of distribution in 2014 most likely indicates not real
processes in the dynamics of the population caused by natural causes of mortality and
recruitment, but about the technical features of the survey, which entailed changes in the
catchability of the trawl for benthic organisms (oral reports of D.V. Prozorkevich and Lyubina
P.A.).

Table 3. Area of distribution, average distribution density and index of snow crab
abundance in the Barents Sea in 2004-2014.

Distribution Average Population

area, thousand distribution index, min.

Year .
km density,
ind./km 2

2004 44 one 0.63
2005 130 3 2.21
2006 262 7 5.24
2007 336 19 14.31
2008 447 116 86.38
2009 514 36 26.91
2010 557 76 56.25
2011 605 1144 849.63
2012 569 5854 4346.32
2013 662 3071 2280.25
2014 452 2234 1658.43

Along with an increase in the area of distribution of the crab, the relative density of its
distribution also increased (Table 3). Until 2007, crabs were only found in catches. Average
crab catches per trawling have increased significantly since 2011.Since that time, immature
juveniles have predominated in the size composition of catches, which now constitute the
bulk of the population. Over the entire period of research, the population index increased
by three orders of magnitude; such an explosive nature of the number is often observed in
acclimatized animals at the beginning of the acclimatization period. However, in the last two
years there has been a decrease in the average catches of crab in surveys. The nature of
this decline has not yet been precisely established and requires further research.

Mapping the results of modeling the distribution of snow crab based on the results of
ecosystem surveys in 2004-2014. showed that the expansion of the area took place in the
northern, southern and western directions (Fig. 2). In 2005, the eastern boundary of
occurrence came close to the shores of arch. New Earth. In 2008, the southern and
southeastern distribution boundaries also approached their geographical limit - the coastal
regions of the Pechora Sea (Kolguev and Vaigach Islands, Kanin Peninsula, Kara Vorota
Strait). During this period, the formation of the modern southwestern boundaries of the
distribution of the crab took place. The limiting factor for further spread was the high bottom



temperature (5-7 ° C) of the coastal areas of the Kola Peninsula, at which the probability of
occurrence of the crab was less than 20%.
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Figure: 2 Probability of occurrence (%) of snow crab in the Barents Sea in 2004-2014
Figure 2. Occurrence probability (%) of snow crab opilio in the Barents Sea in 2004-

2014.

The dispersal of snow crab in the northern, northwestern and northeastern directions
was observed during the entire observation period. In 2009, the crab was recorded in the
coastal areas of arch. Franz Josef Land (FZI). Since 2010, the crab has been regularly
encountered not only in the FFI areas, but also in other areas of the northeastern Barents
Sea, reaching the boundaries of the ecosystem survey. In this regard, monitoring the
settlement of the crab in the northern direction is currently difficult due to the lack of
observations. In 2010-2011. the expansion of the crab in the northwestern direction slowed
down, without reaching the eastern shores of arch. Spitsbergen. Single catches of crabs
west of 34-35 © E. during the research period were of a random nature and cannot reliably
indicate the mass settlement of the crab in the western regions of the Barents Sea.



Analysis of the factor of distance from the center of settlement showed that the most
active expansion of the crab was noted in the northeastern direction. The rate of settlement
in this direction averaged 105 km / year. The settlement of the crab both in the southern
and northern directions took place at an average speed of 69 km / year. The advance to the
west was not so active and averaged 39 km / year.

Analysis of the distribution of crab catches by depths for the entire observation period
showed that most often the crab was observed at depths of 150-250 m.At the same time,
the crab was periodically found in shallow waters (up to 100 m) and deep-water depressions
(more than 250 m). With the dispersal of the crab in the eastern and southeastern
directions, its catches increased in shallow water areas (up to 50 m) adjacent to arch. New
Earth. In 2012-2013. crab began to occur in the shallow waters of the Pechora Sea with
depths of 17-20 m. At present, this is the lowest depth at which crab catches have been
recorded in the Barents Sea. The maximum depth of detection of the crab was noted in
2011 and amounted to 551 m. During this period, the dispersal of the crab in the
northeastern direction reached the boundaries of the St. Anna Trench at the border of the
Barents and Kara Seas.

Ecosystem surveys have shown that snow crab distribution ranges vary from year to
year. However, since 2010, the area of the crab distribution area has not changed
significantly, and the boundaries of high densities remain practically unchanged. With this
in mind, below are the features of the current state of the snow crab population in the
Barents Sea, estimated based on the combined data of research surveys in 2010-2014.

Currently, the snow crab range covers 34% of the Barents Sea area. The area of
distribution of the crab is 618 thousand km 2. The crab has become a common
representative of the benthic fauna in the eastern part of the Barents Sea from
about. Kolguev in the south up to arch. Franz Joseph in the north. The densest
accumulations of juveniles are found in the southeastern area (Pechora Sea) and
northeastern waters off the coast of arch. New Earth. Aggregations of mature individuals
are noted in the central (Central Upland) and central-eastern (Novaya Zemlya Bank)
regions. The range of the crab has reached its geographical boundaries in the east,
approaching the coastline of arch. New Earth. The active settlement of the crab was also
completed in the southeast; the boundaries of its range coincide with the southern boundary
of the Pechora Sea (Fig. 3A).

The forecast of further dispersal can be demonstrated by modeling the distribution
without taking into account the factors of time and distance from the geometric center of
the water area of distribution of the crab, using only the factor of temperature and depth. In
this case, long-term temperature changes can significantly affect the distribution of the crab
(Fig. 3). At the temperature that was observed in 2010-2014, the water area of the
occurrence of the crab can increase 2 times, while the area of distribution of the crab with
a probability of occurrence of more than 50% will increase to 1237 thousand km 2... The
expansion of the area will take place at the expense of the northern and northwestern
regions of the Barents Sea (Fig. 3B). With a cooling of the bottom layers by 1 ° C, the water
area will increase by 3 times in comparison with the modern distribution (Fig. 3B). The area
of distribution of the species can be 1421 thousand km 2 . The cold snap will facilitate further
westward expansion of the crab. With an increase in the average bottom temperature by 1
° C, the expansion will slow down, and the area of distribution of the crab with its full
acclimatization in the Barents Sea may amount to 1019 thousand km 2, i.e. 20% more area
of modern distribution.
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Figure: 3 Probability of occurrence (%) snow crab in the Barents Sea in 2010-2014 (A),
as well as the forecast of the distribution at the mean long-term temperature (B), lower
than the mean long-term temperature by 1 © C (C), higher than the mean long-term
temperature by 1 ° C (D).

Figure 3. Occurrence probability (%) of snow crab opilio in the Barents Sea in 2010-
2014 (A), and the forecast of its distribution at the temperature equal to the long-term
average annual temperature (B), 1 ° C lower than the long-term average annual
temperature (B), 1 ° C higher than the long-term average annual temperature (G).

As mentioned above, this settlement forecast is based on the influence of two
environmental factors: depth and bottom temperature. Analysis of the distribution of depths
in the Barents Sea and the distribution of crab by depth showed that the depth factor is not
significantly limiting for the further dispersal of the crab (Fig. 4A). The crab is currently
found in almost the entire depth range from 20 to 550 m. This range covers 98% of the
Barents Sea. Simulation data show that the contribution of the depth factor to the model is
28%. Analysis of the probability of the presence of a crab by depth showed that the optimal
range of depths for snow crab is in the range from 0 to 300 m (Fig. 4B). This depth range
covers 83% of the Barents Sea area.
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Figure 4. Areal distribution of Barents Sea depths taking into account the occurrence of
snow crab opilio in 2010-2014 (A) and the curve of the depth influence on the occurrence
probability (B).

Analysis of the distribution of the bottom temperature in the Barents Sea and the
distribution of the crab showed that the temperature factor is to a large extent limiting for
the further dispersal of the crab in areas with increased heat content of waters (Fig. 5A). The
crab is currently found in the bottom temperature range of -1.5 °© C to 6.5 ° C. However,
the highest occurrence was noted at bottom temperatures from -1.5 °© C to 3.0 ° C. This
range covers 82% of the area of account in the Barents Sea. Simulation data show that the
contribution of the temperature factor to the model is 72%. Analysis of the likelihood of the
presence of a crab showed that the most optimal temperature range for snow crab is
between -1.5 ° C and 2.0 ° C. This depth range covers 70% of the Barents Sea area.
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Figure 5. Areal distribution of the Barents Sea bottom temperature taking into account
the occurrence of snow crab opilio in 2010-2014 (A) and the curve of the temperature
influence on the occurrence probability (B).
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rpyHTa (CnuskuH, 1982; Muxannos n ap., 2003). lNMpeanoyntaembit gmanasoH raybuH u
TeMmnepaTyp kpaba-cTpuryHa B bapeHUeBOM MOpe BeCbMa CXOAeH C YyCNoBUSAMWU 0buTaHums
nonynaunin kpaba B TpaaAWMUMOHHBIX panoHax ero obutaHus ot CeBepo-BocTouHowm
ATNaHTUKKN 0 ANOHCKOro Mops. Hambonee xonoAHoBOAHblE U rNYyH6OKOBOAHbLIE CKOMNEHUSA
3TOro BUAA, UMEKLNE NMpoMbIC/IOBOE 3HaYeHne, 6binm oTMedeHbl y 6eperos MpeHnaHamn. B
3TOM panoHe Kpab 4acTo XumBeT B 061acTM oTpuuaTenbHbIX TemnepaTtyp u ranybuH 6onee
300-400 M. MakcumanbHas rnybuHa, Ha koTtopoi 6biin obHapyxeHbl kpabbl — 1400 M.
OCHOBHble TNybuHblI 06UTaHUS NpPOMbLICIOBbLIX Kpabos 150-250 ™M XxapakTepHbl A4
nonynsaunin, obmutatrowmx B BoAax aMepukaHckoro nobepexos bepuHrosa mMops, KaHaACKOM
30Hbl U 4anNbHEBOCTOYHOrO pernmoHa Poccuun. MNMpoMbicnoBble CKOMJIEHMS Ha rybuHax MeHee
100 M kpab obpasyeT y BocToyHOro nobepexos KaHaabl. BepxHuii npeaen temnepartyp Ans
kpaba orpaHuumaetca 9-10 °C. OpHako C yBelMYEeHWEM CpeaHerogoBOM MPUAOHHOM
TemMnepaTypbl 40 6 °C NAOTHOCTb noceneHurt Kpaba 3aMeTHO CHUXKaeTcs, a NMpPOMbIC/IOBbIE
CKOMJIEHUA NpaKTM4ecKn He BCTpevatTcs. lOxHasa rpaHuua obutaHmsa kpaba B Tuxom
OKeaHe npoxoauTt y 6eperoB SnoHuM B npedektype Knoto. NMoBEpXHOCTHblE BOAbl B 3TOM
paioHe Tennble, Mo3ToMy Kpab obuTaeT B OCHOBHOM Ha rnybuHax 6onee 200 M c
NpUAOHHbLIMKM TeMnepaTypaMn He Bbiwe 5 °C.

Takum 06pa3oMm, yunTbiBas TEMSIOBOMN pexXnM n batuMeTpuyeckoe pacnpeneneHue Kpaba
B HAaTMBHOM apeane wn bapeHueBOM MoOpe, JIMMUTUPYIOLWMM (AKTOPOM AasibHENLEro
pacceneHms kpaba MOXET CTaTb BbICOKas MpUAOHHAs TemnepaTtypa. Takuve NpUAOHHbIE
TeMmnepaTypsbl (>6°C) xapakTepHbl 415 oro-3anagHon yactu bapeHuesa Mops.

Mpn oueHKe pacnpegeneHVs W AanbHenwero pacceneHns HeobxoaMMO YyuuTbIBaTb
HanpaeBfeHue N CKOPOCTb TeYEHUN, TUM FPYHTA, CONIEHOCTb U HasMuyme KoOpMoBOro 6eHToca.
B HaTMBHOM apeane kpab npeanoynTaeT MAUCTblIE M MEeCYaAHO-UNCTble TPyHTbl. OAHaKo
MONoAb, KoTopas B 6osbllen CTeneHn BCTPEYaeTCA Ha MeNKoBOAbe, Yalle OoTMevaeTcs Ha
rnecyaHbIX U UNNCTO-TpaBuiHbIX rpyHTax (MBaHos, Cokonos, 1997, CnusknH, 1982; Dufour,
1988). bonblwas yactb gHa bapeHueBa MOps MOKpbITa MNecyYaHbiM wuoM. [MpubpexHbie
PaNOHbl, CKNOHbl W BO3BbIWEHHOCTM 6aHOK MNOKpPbITbl WUCTbIM MNEecKoM. B HeKoTopbIX
paioHax unMeeTcsa necok. KOro-BoCTOUYHYK 4YacTb MOPS 3aHUMaKT WIUNCTblE OTIOXEHUS
(OQobpoBonbckuin, 3anormH, 1982). Takmm o6pa3oM, TuA TpyHTa onTuManeH Ans
XKU3HeAeATeNbHOCTM M He 6yaeT npenaTCcTBOBaTb AasibHenweMy pacceneHuto kpaba B
bapeHueBoM Mope.

OOHUM M3 OCHOBHbIX abuoTnmyecknx aKTOpPoOB, CMNOCOOCTBYWOLIMX LLIMPOKOMY
pacceneHuio kpaba B [anbHEBOCTOYHOM pervMoHe, yKasblBaeTCs HarnpaBleHne Te4vyeHuw,
nepeHocawmx nuumHok (Cnu3kuH, 1982). B bBapeHuUeBOM Mope CyLWecTBYeT C/I0XHas
cuctemMa MNOBEPXHOCTHbIX W NYOUHHBIX TeyeHWn, cambiM Ob6LMM CBOWMCTBOM KOTOPbIX
ABNSETCS ABWXEHMe BOA MNpoTMB 4YacoBon crpenku (HoBumukuin, 1961). 3T0O CBOWCTBO
6naronpusaTHO CKa3anocChb Ha yCnewHoW akkanMaTtmlaumm Buaa, HarnpaBmB OCHOBHOW BEKTOP
pacceneHnss B CeBEpPO-BOCTOYHOM HarnpasfeHMW B pavioH C Haubonee ONTUManbHbIM
TeMnepaTypHbIM pexnumoM (MeHee 3°C) ansa pa3BuTusa monoau. JanbHenweMy pacceneHuto
kpaba B ceBepo-3anagHOM HanpasaeHun 6yayT cnocobCcTBOBaTb XONOAHblE TEYEHUS U3
ApkTunyeckoro 6acceriHa, HanpaBfieHHble K tory oT 3emnm ®paHua-Wocuda n BROMb
BOCTOYHOro 6epera LLWnnubepreHa.

O4HMM 13 BO3MOXHbIX (aKTOpOB, BAUAKWMX HaA pacnpocTpaHeHne kKpaba B
NPUGpPEXHbIX PpanoHax, MOXeT CTaTb CONEHOCTb MPUAOHHbLIX BOJA, KOTOpble 4acTo
noaBepXeHbl 3HaYMTenbHOMY onpecHeHuto (Anger, 2003). B To e BpeMS M3BECTHO, 4TO
Kpab AOCTaTOYHO YacTo obpasyeT NIOTHbIE CKOMIEHUS MPU MOHUMXKEHHOW CONEHOCTU BMOTb
00 32 %o (CnunskuH, 1982). YunutbiBas, 4to 2/3 akBaTtopum bapeHueBa MOps HAaXoAsTCS Nojg
BNIMSSHMEM aTNaHTUYECKMX BOA W AaXe Ha NMOBEPXHOCTU MOpPS COJIEHOCTb BOAbl NpeBbllaeT
34%o0, @ Ha OCTa/IbHOM aKBaTOPWUM MOPS CONIEHOCTb Konebnetca B npeaenax 32-34 %o
(OobpoBonbckuin, 3anornH, 1982), dakTop CONEHOCTM He ByaeT urpaTtb 3HAYUMYKO pPOSib B
hanbHelweM pacceneHmn kpaba.



TakuMm o06pa3oM, OCHOBHble abuoTuueckme ddakTopbl cpedbl B bapeHueBOoM Mope,
BAMSOWME HA pacnpefeneHue kKpaba-cTpuryHa, He NpensaTCTBYOT akkKinmMmaTmsauun suaa,
KOJIOHM3auMn akBaTopuii n GOPMMPOBAHUIO CKOMJIEHUI B CEBEPHOM WU CeBepo-3anagHoM
parioHax bapeHueBa Mops. MHorne aBTopbl B uucie GakTopoB, BAMSAKOWMX Ha
pacnpeneneHve kpaba-cTpuryHa, crnpaBeanvBO YyKasblBalOT creaywwme 6buoTuyeckue
0COBEHHOCTU: HanmM4yne KoOpMoBoro 6eHToca u xuwHmkos (Kobsakosa, 1958; CnuskunH, 1982;
MankuH, 1985). BbeccnopHo, 4YTo 45159 GOPMMPOBAHNA NNOTHbBIX CKONAeHnn kpaba, Ha OCHoBe
KOTOPbIX MOXHO OpraHmM3oBaTb YCNELWHbIA MpoMbicen, HeobxoAuMbl CyLleCTBEHHblEe
nuueBble pecypcbl. BecbMa BaXHO MNpW 3TOM OTCYTCTBME KaHHMBanM3aMa M MacCOBbIX
XULWHWKOB, KOTOpble MOrau 6bl mogopBaTb YMCNEHHOCTb MOMNYASUMM Ha paHHUX CTagmax
pa3BnTtug. OaHako 60/bLUIMHCTBO @aBTOPOB OTMeYakT BaXXHOCTb HaMunga KOpMOBOW 6a3bl B
KOHTeKCTe (hOpMMPOBAHNSA NPOMbICNIOBbLIX CKOMNeHn. K coxaneHunto, HeAoCTaToOK AaHHbIX O
pacnpeneneHMn KopMoBOoro 6eHToca B CeBepo-3amnafHbiXx parioHax bapeHueBa Mops He
MO3BONSAET KOMIMYECTBEHHO AoKasaTb 3Ty runotesy. OQHaKo Hannuyme nuLleBbiX pecypcoB
Ans Kpaba-CTpuryHa MOXHO NOATBEPAUTb KOCBEHHO 4yepe3 MNpUCyTCTBME BUOOB, UMEKLMX
CXOXMe nuileBble NpeanoyYTeHusi, B panioHax, MepcrnekTUBHbIX ANa pacceneHus kpaba-
CTpUryHa.

AHanu3 nuTaHma Kkpaba-ctpuryHa B bBapeHueBoM Mope nokasan, 4to Haubonee
6/IM3KMMKN NULLEBBLIMU KOHKYPEHTaMU AN HEro SABNATCA ABa BWAa Kpaba-abopureHa Hyas
araneus w Lithodes maja, KoTOpble BECbMa 4acTO OTMEYaloTCsa B CEBEPO-3anaHblX panMoHax
mops (Masnos, 2007). Kpome TOro, nNOCTOSIHHOE MPUCYTCTBME B 3TUX panoOHax pbi6-
6eHTOMaroB Takxe CBUAETENbCTBYET O HanMuuM yAOBAETBOPUTENbHON KOPMOBOW 6asbl B
3TUX panoHax AN AanbHenwero pacceneHus kpaba-cTpuryHa. B To e BpeMs oueHKa
OOCTAaTOYHOCTM 3TUX MNMULLEBbIX pecypcoB Ansa (HOpMUPOBaAHUSA MPOMbBICIOBbLIX CKOMAEHWUN
TpebyeT AanbHENLWNX NCcneaoBaHun.
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