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Summary

Arctic summer and winter sea-ice extent is continuously declining as a result of climate change, affecting the
hydrography and biogeochemical cycles on the seasonally ice-free Eurasian Shelves. The prolongation of the
open-water season causes higher sediment resuspension and coastal erosion due to larger wind fetch and wave
heights. This impacts the optical properties of the water column and hence biological productivity in this region.
During “Transarktika-2019” leg 1 in late winter 2019, a comprehensive dataset of filtered water samples and
optical data was collected throughout the central and northern Barents Sea. Combining suspended particulate
matter concentrations obtained from water samples and optical data revealed a pronounced bottom nepheloid
layer on the Barents Sea shelf even under ice-covered conditions. Moreover, the data indicate that the Franz
Viktoria Trough could be a major pathway for sediment transport into the Eurasian Basin. Therefore, to link
changes in sediment distribution and its impact on the ecosystem under a warming climate, further studies of
sediment dynamics are required, particularly during winter.
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Pesrome
JleTHAS ¥ 3UMHSA IUTOMAAb JIEASHOTO MOKPOBA B APKTHKE MOCTOSHHO COKpAIIAETCS B PE3y/bTaTe M3Me-
HEHHS KJIMMaTa, BO3AEHCTBYS Ha rHAPOGU3NIECKHe U OHOTCOXMMUIECKHE IIUKIBI Ha CE30HHO-0€31eaHBIX
menbhax EBpasuiickoro Oacceiina. Bospacranue npofoKUTENbHOCTH IEPUOAA OTKPBITOH BOABI MPUBOTHT
K YBEITHUCHUIO 00Pa30BaHHS B3BEIIEHHOTO OCaJKa M OEPEroBoil 3p03uM B CBS3H C yBEIMUECHIEM BETPOBOH
HAarpy3KHd U BBICOTBI BOJH. DTO BIHSAET HAa ONTHYECKIE CBOHCTBA BOAHOM TOMIIH U, CIIEOBATEIBHO, HA OHO-
JIOTUYECKYIO0 MPOAYKTHBHOCTH B 3TOM pernoHe. Bo Bpems nepsoro stana sxcneauimn « Tpancapkruka-2019»
B KoHIIE 3uMbl 2019 T. B IEHTpaNbHON U ceBepHOH YacTax bapeniieBa Mops ObLT coOpaH 0OMHUPHEIH 00beM
JAHHBIX B3BEIICHHBIX YaCTHI M3 (HIBTPOBAHHOK BOABI  ONTHYECKHX JaHHBIX. COBMECTHBIH aHAIN3 TaH-
HBIX O KOHIIEHTPAIUH B3BEIICHHOTO BEIIECTBA, TIOMYICHHBIX U3 MPOO BOABI, M ONTHIECKUX JAHHBIX TTOKA3aIl
HaIMYHe SPKO BBIPAKEHHOTO HOHHOTO He(eTonaHOTO cIos Ha menbhe bapennesa Mops Jaxke B yCIOBHAX
HaIM4us JeISHOTO MOKpoBa. boiee Toro, momydeHHbIe Pe3yabTaThl CBHACTENBCTBYIOT O TOM, UTO JKENI00
®pan-Buktopus MOKET OBITH OCHOBHBIM ITyTEM IIEPEHOCA 0CaI0YHOT0 Mareprana B EBpasuiickuii Oacceiin.
IToatomy ftst TOTO, 9TOOBI CBA3aTh H3MEHEHHS B PACIPENCICHNN OCATOYHbIX OTIOKEHNH U UX BIMAHHE HA
9KOCHCTEMY B YCIOBHAX MOTETIEHHS KIMMAaTa, He0OXOAMMBI AaTbHEHIINe HCCIeT0BAHMSA IMHAMHIKY 0Cag04-
HBIX OTJIOKEHHUH, 0COOCHHO B 3UMHHI TIEPUO.
KitroueBnie cioBa: bapeHiieBo Mope, OkeaHorpadus, CeIMMEHTONOTHUS.
Jast uurupoBanusi: Buettner S., Ivanov V.V, Kassens H., Kusse-Tiuz N.A. and the shipboard Science Team.
Distribution of suspended particulate matter in the Barents Sea in late Winter 2019 // IIpo6nembl ApkTHKH U
Awntapxrukn. 2020. T. 66. Ne 3. C. 267 — 278. https://doi.org/10.30758/0555-2648-2020-66-3-267-278.

Moctynuaa 21.07.2020 Mocae nepepadorku 4.09.2020 Mpunsara 7.09.2020

1. INTRODUCTION

The summer and winter sea-ice extent in the northern Barents Sea has been declining
over recent years [1, 2]. As a result, the open water period prolongs and is expected to
lead to higher sediment resuspension, particularly in the shallow parts of the shelf sea,
and to increased costal erosion due to larger wind fetch and wave heights [3, 4]. The
suspended particulate matter (SPM) within the water column plays a critical role for the
ecosystem by contributing to the amount of nutrient supply (e.g. [5, 6]) and by influencing
the amount of sunlight penetrating through the water column, through absorption and
scattering [7]. In order to assess possible impacts on the ecosystem by future changes in
SPM distribution and its dynamics, it is necessary to fully evaluate and describe present-
day sedimentological conditions.

Thus far, SPM investigations on the Siberian Arctic shelves were carried out in
late summer / early autumn when sea ice and weather conditions are most favorable
(e.g. [8]). In the surface water of the Barents Sea, SPM concentrations are mainly
driven by the varying intensity of biological productivity reaching maximum values
during spring bloom [8, 9]. In the eastern Barents Sea, a pronounced layer of high
SPM concentrations extends from the Kara Sea towards the northern Barents Sea
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Fig. 1. Bathymetric map of the Barents Sea shelf IBCAO V3.0 [17]) and the locations of oceanographic
stations during “Transarktika-2019” leg 1 (black circles). Red circles indicate sampling stations for
water samples. Blue boxes highlight the presented SPM transects. Grey area shows approximate
location of a polynya on May 7th, 2019. White dashed line represents the ice edge at the beginning
of the expedition on March 21, 2019

Puc. 1. barumerpuueckast kapra menbdpa bapeniesa mops (IBCAO V3.0 [17]) u pacnonoxkeHne
okeaHorpaduyeckux CTaHuuMil Ha mepBoM dTane 3kcnenuiun «Tpancapkruka-2019» (depHble
KpykKH). KpacHBIMU Kpy>KKaMH OTMEUEHBI CTAHIMH C OTOOpPOM Mpol Ha B3BEIIEHHOE BEIECTBO.
CHHIM OTMEUYeHBI pa3pe3bl B3BEIICHHOro BemecTBa. CepbIM IBETOM MOKa3aHO MPUOIN3UTENEHOE
pacnionoxenue nonsiHbK 7 Mast 2019 . Benoit myHKTHpHO# TMHKEH 0003HaYeHa KPOMKA JIb/ia B Ha-
yase sxeneaumu 21 mapra 2019 1.

shelf break in summertime [10]. This bottom nepheloid layer is sustained by sediment
input of rivers, Ob and Yenisei, in the south and by cascading dense shelf water
carrying resuspended material [9]. However, in the Franz Viktoria Trough region only
low SPM concentrations are observed in the water column during early autumn [8].
Similar investigations on the central and eastern Laptev Sea shelf also showed two
pronounced layers of high SPM concentrations at the surface and at the bottom during
summer. There, its occurrence and extent are mainly linked to prevailing atmospheric
conditions and the turbid outflow of the Lena river [11, 12]. The presence of bottom
nepheloid layers (BNL) are crucial for benthic organisms as they feed on the suspended
material [13]. Furthermore, most of the cross-shelf sediment transport [11] as well as
export of organic carbon off the shelf takes place within the BNL [14, 15]. In order to
assess the distribution of suspended particles in a year-round perspective reliable in
situ data during wintertime is needed. In this study we present combined results from
SPM measurements and optical backscatter data obtained during “Transarktika-2019”
leg 1 [16], in late winter 2019 (Fig. 1).
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Fig. 2. Main features of circulation in the Barents Sea (modified after [18])

Puc. 2. OcHoBHBIE 0cOOEHHOCTH IUPKYJsinuK B bapeHueBom Mope (Ha ocHose [18])

METHODS

To investigate horizontal and vertical distribution of SPM in the Barents Sea, 179
oceanographic stations were carried out during the expedition “Transarktika” leg 1 [19]
aboard the RV “Akademik Tryoshnikov” between March and May 2019 (Fig. 1). 152 water
samples of 1 — 2 L each, were collected from different water depths at 32 stations. While
the ship was anchored to an ice floe (late March — beginning of May), a 2 m x 2 m hole
at the side of the ship provided safe and reliable measurements with the shipboard CTD /
Rosette. The water samples were filtered through pre-weighed MILLIPORE filters, with
a diameter of 47 mm and a pore size of 0.45 um, and subsequently dried at 50 °C onboard
the ship. In the last processing step, the dried filters were weighed at GEOMAR in Kiel,
Germany, to obtain SPM concentrations, taking into account the mean elutable portion
of 0.2 mg/L of each filter. In order to obtain high resolution vertical profiles of SPM
concentrations, a Seapoint Turbidity Meter was connected to a Seabird SBE 19 CTD at 159
stations. The turbidity meter emits light of 880 nm wavelength with a sampling frequency
of 10 Hz. It detects light scattered by suspended particles in water and generates an output
voltage proportional to the suspended particles. The detector receives light scattered at
angles between 15 and 150 degrees and has an accuracy of + 2 % [20]. The output is
given in Nephelometric Turbidity Unit (NTU), a calibration unit based on formazine as
a reference suspension. All SPM measurements obtained by filtration and weighing were
correlated with corresponding turbidity meter measurements to obtain SPMturb mass
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Fig. 3. Linear relationship between SPMfilt concentration [mg/L] and optical backscatter intensity
[NTU] (r=0.82, 5= 0.41).

A total of 115 SPM measurements were used

13

Puc. 3. JIuneiiHas 3aBUCHMOCTh MEX/Y KOHIICHTpALlMel B3BEIICHHOTO BemecTBa SPMfilt [mr/in] u

MHTEHCHBHOCTBIO ONTHYECKoro obparnoro paccesuus [NTU] (= 0,82, ¢, = 0,41).

Bcero 0b110 ncnonb3oBano 115 mpod B3BEIICHHOTO BELECTBa

concentrations, thereby taking into account the effects of different mineralogy, varying
particle size and darkness on the response of the turbidity meter [21].

A good correlation was obtained between the weighed SPM concentrations and
optical measurements (Fig. 3). The standard error of the estimate (c, ) is 0.41. The
linear relationship between SPMfilt and optical backscatter intensity can be expressed
as: SPMturb = 9.49-BI + 0.376. Yet, the reflected variability between optical and weighed
data shows the strong influence of different sediment compositions. In particular, the
clay mineral distribution in surface sediments within the FVT region is highly variable,
depending on whether the source area is located around Spitzbergen (Svalbard) or Franz
Joseph Land [22].

RESULTS

Vertical Distribution of SPM

Turbidity and SPM measurements during ice-free conditions in the central Barents
Sea reveal two distinct zones of SPM concentrations within the water column (Fig. 4 A1 —
C1). The upper zone, ranging from the surface to 150 m, is characterized by a moderate
increase in SPMturb concentrations with water depth and a range of concentrations between
0.4 — 1.0 mg/L. A sharp increase in SPMturb as well as in SPMfilt concentrations below
150 m defines the lower zone, indicating the presence of a pronounced bottom nepheloid
layer (BNL). Defining the upper boundary at concentrations of 1.5 mg/L the thickness of
the BNL is approximately 40 m. Within this layer, SPM concentrations range between
1.5mg/L to 4 mg/L reaching maximum values near the seafloor. Only minor differences

ARCTIC AND ANTARCTIC RESEARCH * 2020 * 66 (3) 271




OKEAHOJIOI'HA OCEANOLOGY

Central Barents Sea

Al) o B1) 0 c1) o
-50 -50 -50

E € E

= 100 = 100 = 100

a 5 Q

) ) [

8 150 8 150 O 150

Franz Viktoria Trough

A2) 0 B2) o C2) o

100 100 100
E E E
= = <
2 200 3 200 3 200
a g a

a
300 300 300

Shelf-Break

A3) 0 B3) o C3) o

100 100 100
E E E
£ 200 ‘= 200 £ 200
& 8 &
2 300 8 300 0 300

400 0 L 400

0 1 2 3 4 0 01 02 03 04 0 1 2 3 4
SPM 4 Img/L] NTU SPM i (Ma/L]

Fig. 4. Vertical distribution of SPMfilt (A1 — A3), backscatter intensity and (B1 — B3) and SPMturb
(C1—C3) in the central Barents Sea (left column), in the Franz Viktoria Trough (FVT station) (central
column) and at the Shelf-Break (right column). The dotted area represents the seafloor.

Puc. 4. BeprukanbHoe pacnpeneneHue B3BenieHHoro semectsa SPMfilt (A1 — A3), uHTeHCHBHOCTH
obpatHoro paccesnus 1 (B1 — B3) u B3BemenHoro Bemecrsa SPMturb (C1 — C3) B ueHTpanbHOM
yactu bapennesa mops (cieBa), B xenode @pann-Buxropust (cranmus FVT) (B neHTpe) 1 Ha KOH-
TUHEHTAJILHOM CKJIOHe (cripaBa). [lyHKTHpHAs 007acTh MIPEeACTaBIsAET COO0H MOPCKOE JTHO.

of 0.5 mg/L are observed between SPMfilt and SPMturb concentrations (Fig. 4A1, C1).
The slight increase of SPMfilt concentrations at a water depth of 50 m (Fig. 4A1) are not
clearly resolved in the backscatter data, showing no significant changes in concentrations.

A similar vertical SPM distribution compared to the central Barents Sea is observed
in the southern Franz Viktoria Trough under ice-covered conditions (Fig. SA2 — C2).
However, the range of SPMturb and SPMfilt concentration is noticeably lower in the upper
water column, only varying between 0.4 — 0.6 mg/L. The BNL is comparably thinner with
a thickness of approximately 30 m but with slightly higher SPMturb concentrations of up
to 4.0 mg/L close to the seafloor. The upper boundary appears to be more pronounced than
in the central Barents Sea. This sharp transition zone may further explain the observed
differences of SPMfilt and SPMturb concentrations at 300 m water depth (Fig. 4A2, C2).
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In contrast to the central Barents Sea and the southern FVT, turbidity and SPMturb
concentrations close to the shelf break are significantly reduced in the entire water column,
ranging between 0.4 — 1 mg/L (Fig. 4A3 — C3). A well-defined BNL is absent, although
concentrations slightly increase at depths closer to the seafloor.

Horizontal distribution of SPM

A south — north transect from the northern tip of Kola Peninsula to the shelf break
between Spitzbergen (Svalbard) and Franz Joseph Land along 39° E is studied (Fig. 5) to
investigate the horizontal distribution of SPM. The BNL in the southern and central Barents
Sea is distinct, noticeably varying in thickness and clearly influenced by ocean bathymetry.
Highest SPMturb concentrations are observed at the northern flank of Skolpen Bank and along
the Central Bank. Furthermore, elevated SPMturb concentrations are observed in valleys along
the Central Bank and Great Bank. Towards the north, the bottom nepheloid layer decreases in
thickness and in concentration. North of the ice-edge at 78° N, the entire water column becomes
less turbid and the BNL decreases in its intensity and becomes almost absent at the shelf break.

s N

Great Bank v

SPM turb [mg/L]

Franz Viktoria
Trough

Fig. 5. SPMturb concentrations along a S — N transect at 39° E. The grey dashed line represents
a rough estimation of sea-ice concentration along the transect (solid line corresponds to 100 % ice
cover, no line corresponds to 0 % ice cover). Bathymetry from IBCAO V3.0 [17]

Puc. 5. Konnenrpaiuu B3BenieHHOro Bemiectsa SPMturb Bions paspe3a S — N Ha 39° B.1. Cepast
[IYHKTHPHAs! JINHUSI IPEJICTABIISACT COOO0M rpy0OyIo0 OIIEHKY CIUIOYCHHOCTH MOPCKOTO JIbJIa BIIOJIb Pa3-
pe3a (cruiomiHast JIMHUSL COOTBETCTBYeT KoHIeHTpauuu 100 %, oTCyTCTBHE JIMHUH COOTBETCTBYET
xoHuenrpauu 0 %). barumerpus IBCAO V3.0 [17]
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Fig. 6. SPMturb concentrations along a W — E transect between 79° N and 80° N. The grey dashed line
represents a rough estimation of sea-ice concentration along the transect. Bathymetry from IBCAO V3.0 [17].

Puc. 6. KonnenTpanuu B3BemeHHoro Bemectsa SPMturb Bnoms paspesa W — E mexny 79° c.mn. u
80° c.m1. Cepast MyHKTHPHAS JIMHUS [IPEACTABISAET OO0 TpyOyI0 OLCHKY CIUIOYCHHOCTH MOPCKOTO
np/1a BIOJb paspesa. barumerpust IBCAO V3.0 [17]).
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A west — east transect across Franz Viktoria Trough (FVT) towards Franz Joseph
Land reveals a distinct BNL in the deepest parts of the trough between 40°E and 42°E with
a sharp upper boundary and maximum SPMturb concentrations of up to 4 mg/L (Fig. 6).
Yet, east of Ushakov Bank, SPMturb concentrations are noticeably lower, varying between
0.25 mg/L and 2 mg/L, and a BNL is absent. Across Ushakov Bank at 45°E high SPMturb
concentrations are observed throughout the entire water column. During the sampling at
this station a large polynya was observed east of Franz Joseph Land which also covered
the area around Ushakov Bank (Fig. 1). This recurring polynya is a common feature during
the winter and is referred to the Franz Joseph Land Polynya [23].

DISCUSSION

The vertical and horizontal distribution of SPM showed a pronounced BNL in ice-
free and under ice-covered conditions. A general decrease in thickness of the BNL as well
as in SPM concentrations was observed from south to north. The formation of a BNL
is generally related to local resuspension of particles by waves, currents and internal
waves [24, 25]. In terms of the Barents Sea, inflowing Atlantic Water masses from the
Norwegian Sea, spreading eastwards across the shelf, and cold Arctic Water, play a key
role in the oceanographic setting (Fig. 2). Due to the absence of sea ice, strong winter
storms can lead to intensified surface and bottom currents in the southern Barents Sea
[26, 27]. Therefore, high SPM concentrations observed along the flanks of Skolpen Bank
and across the Central Bank were possibly caused by strong eastward flows of modified
Atlantic Water. Compared to SPM data obtained in September 2016 by [8], near bottom
SPM concentrations from this study obtained during winter are notably higher. This may
also be attributed to the general higher intensity of storms during winter [26] causing
stronger currents and hence higher resuspension in the central Barents Sea. Further north,
the Barents Sea is seasonally ice covered which generally leads to reduced current speeds.
Hence, less resuspension could explain the lower SPM concentrations observed in the
northern region. However, local increases in SPM as observed on Ushakov Bank might
be explained by wind-induced resuspension in a polynya (Fig. 6) or very intense vertical
convection over the bank [16]. Although it remains unclear, due to a lack of current
data, whether the particulate matter was locally resuspended or advected laterally from
shallower regions further north.

Connecting the Barents Sea shelf and the deep Arctic Ocean, the FVT could be
a key pathway for exporting shelf-derived material. According to [28] and [29] Atlantic-
derived waters enter the Barents Sea through the western part of FVT, while Cold Bottom
Waters and southern Barents Sea Atlantic-derived waters are exiting towards the north
in the eastern part of the FVT. Therefore, the absence of the BNL at the slope can be
explained by the station’s positions being located mostly in the western FVT where less
turbid water masses from the Arctic Ocean dominate. Assuming a near-bottom northward
flow in the eastern FVT and relating it to the well pronounced BNL in the southern FVT,
leads to the conclusion that shelf material can be exported through the FVT within the
BNL during winter. Due to the absence of a BNL in the FVT in late summer / early
autumn [8] it can further by implied that most of the bottom sediment transport occurs
during wintertime. Yet, to further support this hypothesis, year-round current and SPM
measurements are needed.
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CONCLUSION

Sedimentological investigations were conducted in the Barents Sea to gain new
insights into the distribution of suspended particulate matter during late winter. A distinct
bottom nepheloid layer was observed during the sampling period across the entire Barents
Sea shelf with a decreasing intensity trend from the south towards the north. The highest
SPM concentrations of up to 4 mg/L were observed in bathymetric troughs (e.g. Franz
Viktoria Trough) and at the flanks of bathymetric elevations (e.g. Skolpen Bank).

Relating this study to SPM investigations carried out mainly in autumn which
observed only very low SPM concentrations below 1 mg/L leads to the conclusion that
a distinct BNL is formed in late autumn or winter. Hence, sediment transport on the
Barents Sea shelf may be most pronounced during winter. The Franz Viktoria Trough,
a deep valley with water depths of more than 400 m could act as an important transport
conduit for shelf material into the Eurasian Basin. In order to quantify sediment transport
within the BNL and to gain more certainties about the fate of the suspended material in
this region, more detailed investigations of SPM combined with current measurements
at the continental slope are needed.
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Pacnpenenenue B3BemeHHbIX YacTull B bapeHueBom Mope B koHile 3umMbl 2019 1.
(pacmiupenHbiii pedepar)

B ycnoBusix u3MeHeHHs KIIMMara TPOMCXOMUT COKpalleHHe IUIOMAM JIEISHOrO MOKPOBa KaK JIETOM, TaK M
3MMOM, YTO BJIEUET U3MCHEHHS B THAPOPU3UUCCKUX M OMOTCOXMMUYCCKHX IUKIAX HA CE30HHO-0E3NETHBIX
menb(ax EBpasuiickoro 6acceiina. B cBoto ouepe/ib yBeniueHie NpOIOIKUTEIEHOCTH EPUOIA OTKPBITOM BOMIBI
MPUBOJIUT K HHTCHCU(HKAIINN 00pa30BaHUs B3BEIICHHOTO OCa/IKa K OEPErOBOM SPO3HH B CBS3H C YBEIHUCHHEM
BETPOBOI HATPY3KU U BHICOTBI BOJIH. JTO BJIUSAET HAa ONTUYECKUE CBOKCTBA BOJHOM TOJIIM U, CIIEIOBATENBHO,
Ha OHOJIOTHYECKYIO TIPOAYKTHBHOCTD B 3TOM peruone. MccnenoBanus B BOCTOUHON yacTi bapeHiieBa Mopst B
JIETHEE BPEMs [TOKA3bIBAIOT BBICOKHE KOHLIEHTPAIIMK B3BEIIEHHOTO BetecTBa (BB) B ipuaoHHOM cltoe, 0iHaKo B
OCeHHee BpeMsl B paiioHe xkenoda dpani-Bukropus Habmonal0Tess HU3KKUE KOHIIEHTpALMK B 3TOM clioe. Hannuune
MOMOOHBIX JOHHBIX He(enonanbix cioe (JIHC) uMeer BakHeiiiee 3HaYeHNE T OCHTHYECKUX OPTaHU3MOB,
MOCKOJIBKY OT 3TOTO 3aBUCHT MX KOpMoBas 0aza. Kpome Toro, Oombliiast yacTh mepeHoca nonepek-CKI0HOBBIX
0CaJIKOB, a TAKKe BBIHOC OPraHUYECKOro yriepona ¢ rmenbgha npoucxonut B npenenax JHC. [lns usyuenus
BEPTUKAIILHOTO ¥ TOPU30HTAIILHOTO pactpe/ienenus KoHueHnrpaiuu BB B bapeniieBom Mope B pamkax mnepso-
ro stana sxcneauunn « Tpancapkruka-2019» va HOC «Akanemuk Tpémuukos» B Mmapre — mae 2019 . na 32
OKeaHOTpahUIECKUX CTAHLUAX ObLI0 0TOOPaHO 152 1—2-IUTPOBBIX MPOOBI BOJIBI C MOCIEAYIOMEH (riIbTparmei
1 B3BelMBaHueM GibTpoB. Takke Ha 159 cTaHIuAX OBLTH MOMYUYCHbBI BEPTHKATBHBIC POQUIH pacpeeIeHHS
ONTHYECKOTr0 00PAaTHOTO PACCESHHUS C TIOMOIIBIO ONTHYECKOTO Tarynka MyTHOCTH. C iemosb3oBanueM 115 mpod
OblTa OTIpeieNieHa TMHEHHAS 3aBUCHMOCTh KOHIIGHTpaIii BB 0T BeTMUnHbBI ONTHYECKOT0 00paTHOTO pacCesHus,
T03BOJIMBIIIAS BOCCTAHOBUTH MPOMMIIKA KOHIIEHTpaluy BB 1o 1aHHBIM JaTynKka MyTHOCTH.
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AHaM3 pe3ynbTaToB MO3BOJIKI MOTYYUTH CICAYIONLYI0 KAPTUHY BEPTHKAIBHOTO PACIIPEIeICHUS KOHIICHTPAIIUH
BB B pa3HbIx o6macTsax Mopsi. B LeHTpanbHOl YacTH XOpOIIO MPOCIEKHBAIOTCS [IBA CIIOSL: OT MIOBEPXHOCTH JI0
150 MeTpoB ¢ auama3oHoM KoHueHTpanuit 0,4 — 1 Mr/n u npuaoHHbIH 40-MeTPOBBINA HeENOUIHbIH ¢ Tua-
a30HOM KOHIIEHTpalmii oT 1,5 10 4 MI/T HEMOCPEICTBEHHO Y NHA. B roxkHOM yactu sxenoda Opann-Bukropus
HaOJroaeTest MOX0Kas KapTHHA, HO ¢ MEHBIIMMH KoHIeHTpanusaMu: 0,4 — 0,6 MI/J1 B BEDXHEM CII0€ U 9yTh
oonbummu (10 4 Mr/n) B HedenouaaoM 30-MeTpoBOM cioe. B ceBepHOit ke dactu xkenobda Ppani-Bukropus,
Onmke K KOHTHHEHTAILHOMY CKIIOHY, BhipaskeHHbIH [JHC orcyTcTByer, KoHueHTpamus BB 1o Beeit Tomme
Bapbupyercs B pezenax 0,4 — 1 mr/i. [opusoHTanbHOe pacipeieneHue BIoub 39-ro MepyIuana oKa3sBaeT
TIOBBIIIICHHBIE KOHIICHTpaImu BB y 6aHok nieHTpanbHas u CKOJIIEH, B IEJIOM K CeBepy HaOMoaeTesl MOHIKCHHE
KoHieHTparmu u ymenbienue JJHC. B xkenode @pann-BUKTOpHS M0 JAHHBIM TTONEPEYHOTO paspesa Onpeaes-
0TCS1 IOBBIIICHHbIE KOHIIEHTpalii BB Ha 3amajHOM 1 IOHW)KEHHBIE Ha BOCTOYHOM CKJIOHE. Ha pacnipenenenue
KoHueHrparmu BB B bapenueBom Mope Bimsier 0obioe kommdecTBo aktopos. Cpey Hanbonee 3HaYMMbIX:
HAJIMYKE JICTSTHOTO MOKPOBAa — OTKPBITAs BOJA CIOCOOCTBYET PAa3BUTUIO BOJHEHHS, & TAKXKE BEPTHKATIbHON
KOHBEKIIMH U, TEM CaMbIM, TIOBTOPHOMY PACIPOCTPAHCHHUIO B3BECH, TPAHCHOPMHUPOBAHHAS aTTaHTHUYCCKAs
BOJIA TAKKE MOXET OBITh MPUUMHON TOBBINICHHBIX KOHIICHTpaimii BB. Pacnipenenenue konnentpamuu BB B
xenobe Opanu-Bukropus MoxkeT ObITh 00BICHEHO 3aTOKOM BOJ ATJIAHTHYECKOTO POMCXOKICHHUS ¢ HU3KUMU
KoHIeHTpalmsMu BB B11osb 3amagHoro 6epera ¢ ceepa M BBIXOAOM XOJMOIHBIX MPUIOHHBIX U FXKHBIX OapeH-
[IEBOMOPCKHX BOJI C OBBIIICHHBIMU KOHIIEHTpALMSMH BIIOJb BOCTOYHOTO cKJIoHa ¢ tora. Otcyrereue JJHC B
KOHIIE JIeTa / Hayase OCEHH U HANIMYUE ero 3MMOM TI03BOJISIET IPE/NONIOKHTh, YTO 00JIbIIAs YacTh TPAHCIIOpTa
BB mpoucxoauT B 3uMHEe BpeMsl, OTHAKO 3Ta THIOTe3a TPpeOyeT MOATBEPKICHHS Ha OCHOBAHUH KPYTJIOTONYHBIX
JIaHHBIX O KOHLeHTpaluy BB u Teyenuit.
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