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During the 45t-57th Russian Antarctic Expeditions (1999-2012) an intensive program of glaciological and geo-
physical observations have been carried out in the region between the subglacial Lake Vostok and the Ridge B,
Central Antarctica. In this work we present the instrumentally obtained snow accumulation data along the north-
ern (NVFL) and southern (VFL) ice flow lines passing through the Lake Vostok. The mean accumulation rate at the
NVFL and VFL profiles is 29-37 kgm=2yr~" and 21-24 kg m=2yr~', respectively. Thus, this region is characterized by
a strong latitudinal gradient of the snow accumulation rate, while the longitudinal one is an order of magnitude
less. The spatial distribution of the accumulation rate along the VFL is characterized by a sharp variability attrib-
uted to the snow re-deposition due to the wind interplay with the local glacier surface slope anomalies. The new
data on the stable water isotope concentration (6§'80) along the VFL profile are also presented.

Introduction

Interpretation of the climatic information recorded in
the Vostok deep ice core is related to a number of method-
ological difficulties, one of them is due to the fact that the
Vostok station is situated about 300 km from the nearest ice
divide. It means that ice found at certain depth was deposited
not at the drilling site, but some distance upstream along the
ice flow line. To account for this ice advection effect, sophis-
ticated two-dimensional ice flow models are employed [15].
The parameters needed to run the models are bedrock relief,
glacier thickness, basal conditions, as well as spatial distribu-
tion of snow properties and accumulation rate along the ice
flow line. Nevertheless, until recently the glaciological data
in the region of interest, located between the Ridge B and
the Lake Vostok (Fig. 1), were rather scarce. The data on the
snow density, accumulation rate and isotope content (con-
centration of deuterium, 8D, and/or oxygen 18, 8'%0) were
available along the Vostok—Mirny route [4] and at the site of
Dome B deep drilling [12]. An attempt to calculate the spa-
tial distribution of the long-term accumulation rate values
along the Vostok flow line using the radio echo sounding
data on internal glacier layering was made in [13]. To fill up
the data gap, an intense program of glaciological and geo-
physical investigations in the region of interest was launched
during the 45" summer season (December 1999 — January
2000) of Russian Antarctic Expedition (RAE) by the special-
ists of Arctic and Antarctic Research Institute and Polar
Marine Geosurvey Expedition (PMGE) with the logistical
support from the RAE.

Aside from collecting data along the ice flow lines needed
to interpret the deep ice core data, this activity was aimed at

following: 1) to study the spatial distribution of the snow prop-
erties, isotope and chemical content, and accumulation rate,
as well as ice thickness, in the regions of Lake Vostok and
between the lake and the Ridge B; 2) to reconstruct the cli-
mate variability in this region over the past 200—300 years;
3) to define the site of a future deep ice drilling to obtain the
undisturbed climatic record for the past 1—1.5 million years.

In 1999—-2004 the glaciological and geophysical (radar
echo and seismic soundings) investigations were mainly
restricted to the area of lake Vostok, which allowed to
describe in detail the lake’s morphology [14] and collect a
vast dataset of glaciological information (to be published
elsewhere). During the 50—55 RAE summer seasons (2004—
2010) the glaciological works were extended to the region
between Lake Vostok and the Ridge B with the focus on the
Vostok ice flow line and the northern Vostok flow line (pro-
files VFL and NVFL in Fig. 1), as well as to the larger sector
of East Antarctic ice sheet located between the sites Progress,
Dome B, Vostok, Komsomolskaya and Mirny. Some pre-
liminary results of these studies are summarized in [2]. In
particular, in this work the spatial distribution of the ice
thickness, snow density and isotope content along the VFL is
presented. The isotopic analyses of the snow samples from
shallow hand-drilled cores and deep pits accompanied by
the dating of the snow-firn thickness has allowed to recon-
struct the regional (for the southern part of Lake Vostok)
climate history over the past 350 years [3].

Finally, during the last Antarctic summer season
(December 2011 — January 2012) the snow stakes installed
at the VFL and NVFL profiles were revisited having made
possible to measure instrumentally the present-day spatial
distribution of the snow accumulation rate along the flow
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The red dots are the pits and snow cores
mentioned in the paper. The green
color depicts the studied intervals of the
northern and southern ice flow lines
(NVFL and VFL) passing through the
subglacial Lake Vostok. The numbers
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are the snow accumulation rate values
(kgm~2yr~!): previously published
(black) [4, 12] and obtained as a result
of this study (red and green).

The dotted line is the route of the old
Vostok—Mirny logistical traverse

77 5/ \Dome B

78°

»7

Puc. 1. Kapra paiioHa uccienoBaHuid.
KpacHble KpyXKHU — pacIloJIOXeHUE
1yphOoB 1 CKBaXKUH, YITOMSIHYTBIX B Ha-
croseit padote. 3eJIEHBIM LIBETOM BbI-
JIeJICHBI UCCIIEIOBAHHBIC YYaCTKH CeBep-
HOM U 10XXKHOM JTMHUI ToKa Jbna (NVFL
u VFL), Npoxomsiiux 4epe3 Moaie H -
KoBoe 03epo Bocrok. Llndpamu moka-
3aHBbl CKOPOCTU CHETOHAKOTUJICHUS
(xrM~2ron!): ony6IMKOBaHHEIE paHee
(a€pHbIM) [4, 12] 1 TTOJTyYeHHBIE B XOJIe
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lines passing through the Lake Vostok, which is the main
subject of this paper. The present work is a Russian con-
tribution to the International Polar Year projects N 301
TASTE-IDEA (Trans-Antarctic Scientific Traverses
Expedition — Ice Divide of East Antarctica) and N 205
IPICS-IPY (International Partnership in Ice Core Sci-
ence — International Polar Year Initiatives) [6].

Methods and results

During the 501" RAE summer season (January 2005)
glaciological observations were carried out along the Vostok
ice flow line (VFL profile in Fig. 1) from Vostok to 96" km
uphill towards the Ridge B. In total, 78 snow stakes were
set up (every 1 km in the interval 0—60 km from Vostok
and every 2 km in the interval 60—96 km). Three shallow
pits were excavated (f135, f159 and f196 as indicated in
Fig. 1) followed by snow stratigraphy description and snow
sampling for isotope content and total beta-activity. The
latter allowed to define the 1955 high beta-activity layer
and thus to absolutely date the snow thickness. The snow
samples of the upper 1.5 m of snow were also taken near
each stake to define the isotope composition. Next year the
VFL profile was prolonged until the 107" km from Vostok
with the snow stakes set up every 1 km. In the end of the
profile (point VFL-1 in Fig. 1) a snow core was retrieved to
the depth of 14.8 m. The methods of these works are
described in details in [2].

In January 2012 (57 RAE summer season) the glaci-
ological works at the VFL profile were repeated. For the

MupHbrit

first time in the history of Russian Antarctic Expedition it
was made using ski-doo snow-mobiles (Fig. 2). The
height of each snow accumulation stake was re-measured,
which allowed to calculate the total snow build-up over
the 7-year period, from 2005 to 2011 (or over 6-year
period, 2006—2011, for the stakes 80—90 located at the
distance of 97—107 km from Vostok). The average mea-
sured total snow build-up is 44.4 cm for stakes 1—79 and
41.3 cm for stakes 80-90.

The build-up data were first corrected for the snow
settling as described in [1] (see also [7]). The mean value
of the correction is 0.7 cm, or about 1.5% of the total
snow build-up.

In order to transform the snow build-up into the
accumulation rate, the snow density data were applied.
During the RAES7 traverse, two types of density mea-
surements were made: near each stake the density of the
upper 20 cm snow layer was defined (Fig. 3) according to
the routine technique used at Vostok station [1], and also
the upper 50-cm density was measured at each 10™" stake.
Between 20-cm (p,) and 50-cm snow density (ps,) a
linear relationship was found ps, = 0,226 p,, + 286 (sig-
nificant with 90% probability), which was then applied to
calculate the snow density in the upper 50 cm for each
VFL point. We should note that choosing 20-cm or 50-cm
density changes the final accumulation values by about
5%, and that the variability of the accumulation rate
along the VFL depends almost entirely on the snow
build-up and only to minor extent on the density.
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Thus, the average (for the 6—7 year period) snow
accumulation rate for every stake is calculated as the total
snow build-up corrected for snow settling, multiplied by
the 50-cm snow density and divided by the number of
years passed since the stake set-up (see Fig. 3). Also,
during the 57! RAE summer season samples of the sur-
face snow were collected near 24 stakes (at the distance of
11, 12, 17, 31, 34, 44, 48, 55, 56, 59, 72, 74, 76, 97—107 km
from Vostok) in order to confirm the spatial distribution
of the isotopic content.

The NVFL stake profile was set-up during the
534 RAE summer season (January 2008). The beginning
of the profile (point NVFL-00, without stake) corresponds
to the crossing of the north Vostok ice flow line with the
route of the old Vostok—Mirny logistic traverse. The
stakes were installed every 2 km, and the last stake
(NVFL-94) is located at the Ridge B, near the Dome B
drilling site, 188 km from NVFL-00. The density in the
upper 20 cm snow layer was defined every 10 km. Near
the point NVFL-91 (182" km of the profile) the 21-m
snow core was retrieved that is still has to be analyzed (site
NVFL-1in Fig. 1).

Stakes 1—10 of the NVFL (2—20 km of the profile)
were revisited during the RAE 55 summer season (early
February 2010). Mean snow build-up for the two years
(2008—2009) is 20.7 cm that after the snow settling cor-
rection equals to 21.2 cm. The snow density was mea-
sured near each stake in the upper 20 cm snow layer with
the average over the 10 stakes being 346 kg m™3. Thus
the accumulation rate at this interval of NVFL is esti-
mated at 36.8 kg m~2 yr_ L. Late in January 2010 a 3-m
snow pit (named NVFL-2, as indicated in Fig. 1) was
dug in the beginning of the NVFL profile followed by
the snow stratigraphy description, snow density mea-
surements and sampling for isotope and chemical con-
tent. In the SO,>~ profile measured on the pit samples a
pick was found at the depth of about 160 cm that is
interpreted as the Pinatubo volcano signature
(T.V. Khodzher, personal communication, 2012). In cen-
tral Antarctica the layer containing the Pinatubo products
is dated as year 1993 [5]. The mean density of 0—160 cm

Fig. 2. Glaciological traverse along the VFL profile,
57! RAE (January 2012) with the use of ski-doo
snowmobiles. Photo by V. Zarovchatsky

Puc. 2. I'nsanuosiorndeckuii oxoa mo Mmpoduiiio
VFL, 57-1 PAD (sanBapb 2012 r.), Ha 6a3e CHEroxo-
noB Ski-doo. ®oto B. 3apoBuarckoro

snow thickness in NVFL-2 is 357 kg m~3, which gives the
average accumuation rate for the period 1993—2009 equal
to 33.6 kgem™2yr !, i.e., very similar to the value from the
snow stakes given above.

Stakes 28—94 (56—188 km of the profile) were re-mea-
sured during RAE 57 (January 2012) by the scientific geo-
desic traverse. Mean snow build-up for the period 2008—
2011 is 35.0 cm (35.7 cm after the snow settling correction).
The snow density was not measured, thus the RAE 53 den-
sity data were used. Since the density was not defined near
each stake, for the points with no available data the density
was calculated from the regression line (Fig. 4)

0y = —4.8%1072D + 336,

where D — distance along the profile (km).

In order to estimate the mean density in the upper
36 cm snow layer we used the density data from the
NVFL-2 snow pit. The densification rate is 62 kgm™.
A very close value is produced by a simple densification
model by Herron and Langway [11] using the following
input values: mean annual firn temperature —57 °C, accu-
mulation rate 30 kgm 2yr~!, surface snow density
340 kgm™3. Keeping in mind a limited applicability of the
model to the upper snow layer, we nevertheless consider
this result as a confirmation of the densification rate used
for our calculations. If so, the density of the upper 20 cm
and 36 cm differs negligibly, so to calculate the accumula-
tion rate we use the p,, data without correction. The aver-
age accumulation rates (for the period 2008—2009, stakes
1—10, and 2008—2011, stakes 28—94) are shown in Fig. 4.

Discussion

In general, the spatial distribution of the accumulation
rate along the VFL profile is characterized by a slight increas-
ing trend, from 22.8 kgm 2yr! in the beginning (Vostok
station) to 24.0 kgm™2yr~! in its end. The first figure is very
close to the mean accumulation rate as observed at the
Vostok stake farm, 23.2 kgm™2yr ™! (Fig. 5). In Fig. 3 we also
showed the long-term average accumulation values in sites
f135, f159 (for the period 1955—2004) and VFL-1 (1815—
2005) [2]. These values are noticeably lower than the corre-
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Fig. 3. Spatial distribution of the snow isotope content, density and accumulation rate along the VFL profile.
From the top to the bottom:

data on the isotope content (8'%0) of the surface 1—1.5 m snow layer. The dots are individual values near each stake of the profile, and
the solid curve is the 3-point running mean. The graph represents the results of the isotope analyses of the samples collected during the
50" RAE summer season [2] near each stake, and 57" RAE (near 24 of 90 stakes);

the snow density values of the upper 20 cm of snow are shown as averaged of the 50! and 57" RAE measurements. The crosses are the
values at individual points, while the thin line is the 3-point running mean. By the thick green line the calculated density of the upper
50-cm of snow is shown;

the average (2005—2011 for interval 0—96 km and 2006—2011 for interval 96—107 km) values of the snow accumulation rate for each
stake (the dots), and the same data smoothed by 5 stakes (the solid line). The circles are the mean long-term accumulation rates from the
snow pits and cores data [2], and the dashed line is the prediction of the accumulation rate distribution along the profile [2];

the data on the glacier surface slope. The general slope is from the west to the east, and the negative values means the opposite slope
(from the east to the west) (from [2]);

the color shading highlights the positive (pink) and negative (blue) anomalies of the accumulation rate; note that the horizontal axis (the
distance from Vostok Station) is reversed, so that the west is on the left and the east is on the right
Puc. 3. PacnipenesieHue U30TOMHOrO COCTaBa, MJIOTHOCTU U CKOPOCTU HAKOTIEHUsT cCHera 1o ripoguiio VFL.

Ha pucyHnke nipencraBiieHbI (CBepXy BHU3):

NAHHbIe 06 M30TOMHOM cocTaBe (KoHLeHTpauuu 8'80) nosepxHocTHOro (1—1,5 M) €108 CHEera — WHIMBUAYaJbHbIE 3HAYEHUS LIS
Kaxk1moil Bexu Mpodwiist (TOYKKM) M OCPeIHEHHBIE IO TPEM COCEIHUM TOYKaM (CILUIONIHAs JuHMs). ['paduK MocTpoeH mo pesyjabTaTam
aHaym3a 00pasioB, 0ToOpaHHBIX B ce30HBI 50-11 PAD [2] okono kaxmoii Bexu u 57-1t PAD (okoso 24-x u3 90 Bex);

OoCpeIHEHHBIE 10 pe3yJabTaTaM u3MepeHuil 50-it u 57-it PAD maHHbBIe 1O TUIOTHOCTH CHeTa B BepxHeM 20-CaHTUMETPOBOM CJIOE — UH-
NMBUIYaTbHbIE 3HAYEHUS B KAXKIOW TOUYKE MPOouIIsi (KPEeCTUKK) U CTIIaXKeHHBIE TI0 TPEM COCETHUM BexaM (TOHKasi TuHus ). 2KupHoii 3e-
JIEHOI JIMHUEH ITOKa3aHbl pACCYNTAHHbBIC 3HAYCHUS ILIOTHOCTU BEPXHEro 50-CaHTUMETPOBOIO CJI0SI CHETa;

cpenanue (3a reproa 2005—2011 rr. st uarepsaia 0—96 kv u 2006—2011 rr. mist uHTepBana 96—107 KM) 3HaYEHUsT CHETOHAKOTLIE-
HUS Ha Kax1oii Bexe. TOUKM — MHAMBUIYaJIbHbIE 3HAYEHUsI, CIUTOLIHAS JIMHUS — Te K€ JaHHbIE, CIJIAXKEHHBIE I10 IISITH COCEIHUM BeXaM.
KpyXku — cpeaHue MHOTOJIETHUE 3HAYEHUSI CHETOHAKOILICHHSI 110 JAaHHBIM CHEXXHBIX 1TYP(hOB 1 KEPHOB [2], MyHKTUPHASI TUHUS — MPO-
THO3 pacIipe/ieJIeHsI CHeTOHAKOTUIEHMS TI0 TTPOIITIO, BBHITTOJIHEHHBIN 10 Havasa MoJieBbIX pabot 57-it PAD [2];

pacrpenejieHre yria HakJIOHA MOBEPXHOCTH JeaHuKa (1o [2]). O0mIuMii yKIOH MTOBEPXHOCTU — C 3arafa Ha BOCTOK; OTpUIATEIbHbIC
3HaYeHMs1 0003HAYAIOT OOPATHBII YKJIOH (C BOCTOKA Ha 3aran);

LIBETOBO# 3aJTUBKOIA BBIIEJIEHBI 30HBI C TIOJIOKUTEIBHBIMU (PO30BBIM) 1 OTPULIATEILHBIMU (TOJTYObIM) aHOMATMSIMUA CHETOHAKOTIJIEHUST; TO-
PUY30HTaJIbHAsE OCh (PACCTOSIHUE OT CTAHLIMKM BOCTOK) mepeBepHyTa TAKMM 00pa3oM, YTo 3arajl pPacIiojIoXKeH CJIeBa, a BOCTOK — CITpaBa PUCYHKa
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€ 307 with the glacier surface relief.
2,5 Indeed, the influence of the snow (glacier) surface
Q@ relief anomalies on the snow accumulation rate has been
9 20 — . . _ .
repeatedly observed on various scales, from micro-relief
c . . .
S 154 (tens of centimeters — meters) to mega-dunes (first kilo-
% meters) (see the review in [2]). However, there is a very
g 104 small evidence of such effects on the scale of 10 km. In
§ 5 Fig. 3 we showed the data on the surface slope along the
I I [ T . . .. .
<< 1970 1980 1990 2000 2010 VFL profile [2]. It is evident that the positive accumulation

Time [years]

Fig. 5. The time series of the snow accumulation rate as ob-
tained at the Vostok accumulation-stake farm (1970—2011)

Puc. 5. Psag cHeroHakorieHUsI HA CHETOMEPHBIX MOJMTOHAX
cranuuu Bocrox (1970—2011 rr.)

sponding stake data in accordance with the evidence of
increasing accumulation since the 1950s [8].

More interesting feature of the VFL profile is a sharp
spatial variability at the smaller scale: in a distance of less
than 10 km the accumulation rate may change by
8 kgm2yr~!. These variations were previously noticed in
the spatial distribution of snow density and isotope con-
tent [2] (see Fig. 3). In particular, it was reported that the
880 concentration in snow may vary by more than 1%o
(that is equivalent to apparent change of the air tempera-
ture of about 1 °C) within 10 km, which is unlikely. An

anomalies (highlighted by the pink shading) correspond to
the zones of a sharp slope decrease, while negative anoma-
lies (shaded in blue) do to the locations with an increasing
slope. It could be interpreted as follows: the increasing tilt
of the glacier surface causes the acceleration of the katabat-
ic wind speed and, thus, the enhanced snow erosion. When
the surface slope decreases, the energy of the flow drops,
and the «excess» snow falls out causing the observed
increased snow build-up. This scheme was used in [2] to
predict the spatial distribution of the snow accumulation
along the VFL (the dashed line in Fig. 3). Since the posi-
tion of the predicted maxima and minima of the accumula-
tion rate corresponds well with the observed ones, we
believe that the proposed scheme is a very likely explana-
tion of the accumulation spatial distribution.

The mechanism of the influence of the snow re-depo-
sition by wind on the snow isotope content is much less
clear. One may think of two possible scenarios:
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1) intensity of the snow drift by wind may vary
between summer and winter due to the varying wind
speed and snow properties (size and shape of crystals)
causing different portion of summer and winter snow
deposited in different locations [2] (i.e., an effect similar
to «wind scouring» [10]);

2) the observed isotope effect may appear after
the snow is deposited due to the fact that the isotopic
post-depositional alteration strongly depends on the
accumulation rate [9].

The NVFL profile is characterized by a different
accumulation rate for the intervals 0—20 and 56—188 km
(37 and 29 kg m 2 yr!). Three alternative (or compli-
mentary) explanations for this could be proposed:

1) the observed pattern reflects the climatologically
driven regional distribution of the snow precipitation
rate. In this case, the regional minimum of the accumu-
lation (precipitation?) is located about 120 km from the
beginning of the NVFL profile;

2) the increased snow accumulation in the 0—20 km
interval is caused by the influence of the glacier surface
slope anomalies close to the western shore of the lake
Vostok similar to what happens around the 60" km of the
VFL profile;

3) the observed difference could be time-dependent
taken into account that the 0—20 km data represent
2-year average of accumulation (2008—2009), while the
56—188 km interval does 4-year average (2008—2011).
However, this version is not supported by the accumula-
tion rate data from the Vostok stake farm (see Fig. 5) since
the average 2008—2009 accumulation (22.2 kg m™2 yr™})
is significantly lower than the one for the 2008—2011
period (25.1 kgm™2yr ™).

Thus, further investigations, including the snow
stake re-measuring in the 20-56 km of the NVFL profile,
are needed.

Conclusion and outlook

As a result of the long-lasting project of glaciological
investigations in the Lake Vostok — the Ridge B region
in central Antarctica, the robust instrumental data on
snow accumulation rate were obtained for the two ice
flow lines passing through the southern and northern
parts of the lake. The mean accumulation rate for the
southern flow line (the VFL profile) is 21—-24 kgm2yr!,
while for the northern one (NVFL) it is about 1.5 higher,
29—37 kgm2yr!. Thus, a strong latitudinal gradient of
this parameter is observed, while in the west-east direc-
tion the accumulation rate is relatively constant. It was
stated in [2] that the VFL profile correspond to the axis
of the minimum values of the snow accumulation rate
and isotope content, and thus likely is a divide between
the two air masses feeding this region with precipitation
(from Indian and Pacific oceans). This preliminary con-
clusion needs however further investigations.

The short-term variability of the glaciological param-
eters along the VFL profile demonstrates sharp oscillations
that could hardly be explained by the local climate, but
rather are due to the snow properties alteration caused by
the wind activity. In particular, positive (negative) accu-
mulation anomalies covary with the decreasing (increas-
ing) glacier surface slope. The future studies in the frames
of this project will be focused on the following:

1) the study of the snow properties, isotope content and
accumulation rate in the interval of the VFL between the
VFL-1 site and the Ridge B (see Fig. 1). This area is likely
characterized by a low snow accumulation rate, substantial
ice thickness and relatively flat bedrock relief (see Fig. 5
in [15]), which makes it a good candidate for a future deep
drilling to get a 1—1.5 million year climate record;

2) the completion of the analyses and interpretation
of the numerous snow pits and cores samples and data
from the flow lines and Lake Vostok area to detail the
spatial distribution of the snow characteristics and to
reconstruct the regional past climate changes;

3) the extension of the study area to the south of the
VFL profile in order to define the region of the minimum
values of the snow isotope content and accumulation rate;

4) to carry out the glaciological investigations in
the mega-dune area located about 25 km to the east—
south-east from Vostok with the aim to study the rela-
tionship between the snow characteristics with the glacier
relief anomalies.
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IIpocTpancTBeHHOE pacnpeeieHne CKOPOCTH
CHETOHAKOILICHUS BI0JIb JIMHUI TOKA JibJa
mexay Jlenopasaenom B u o3epom Boctok

B TeueHue neTHUX noJieBbIX ce30HOB 45-1 — 57-1i Poc-
CHICKHUX aHTapKTUYecKux aKcmeauunit (1999—2012 rr.)
COTPYIHUKaMU ApPKTUYECKOrO U AHTapkTnueckoro HUN
u IlonsipHOIT MOPCKOI T€0JI0ropa3BeIOYHOMN SKCIEAUITUN
ObLIa BBITIOJTHEHA OOIIMPHAS TIpOrpaMMa TJISIIIMOJIOTYC-
CKUX 1 Teo(bU3nIecKuX (paaruoIOKAlIMOHHBIX U ceicMUYe-
CKHX) MCClIeNoBaHUi1 B paiioHe LleHTpaabHOI AHTApKTUIBI
MEXIy TOIJICTHUKOBEIM 03epoM BocTtok u Jlemopasme-
oM B. Lenu nporpaMmbl — cOOp JaHHBIX, HEOOXOAUMBIX
IS MHTEPIIPETALIMKI MaJICOKITMMAaTUIeCKO nHMopMaIiu
MO TIIyOOKOMY KEpHY CO CTaHIMKU BOCTOK, mouck mecta
HOBOTI'O TJIyOOKOTo OypeHusI Jibaa, U3ydeHue KOTOpOro Imo-
3BOJIUT BOCCTAHOBUTDH MCTOPHIO KIIMMaTa AHTapKTUIBI 3a
nocneaHue 1—1,5 MJTH JieT, a Takke U3y4eHue peruoHalb-
Horo TajeokauMara B Macmrtade BpemeHu 200—300 mer.
B HacTosmieit pabote mpencTaBiIeHbB HHCTPYMEHTATbHBIC
(TToTydeHHbIE TTYTEM PEeUHbIX CHETOMEPHbBIX HAOTIOIEHIIA )
JMaHHBIC O paclpeneeHU CKOPOCTU CHETOHAKOILICHUS
BIOJIb IBYX JIMHHUI TOKA, TIPOXOMSIIINX Uyepe3 CEBEPHYIO
(npopuns NVFL) n woxuywo (npoduns VFL) yactu
03. Bocrok. Cpennee HakoruieHue Ha ripopwiie NVFL co-
ctaBmwio 29—37 xkrM 2ron” !, torma kak Ha VFL —
21-24 xrmM2rox” L. Takum o6pa3oM, JaHHBIl pailoH xa-
paKTepu3yeTcs 3HAUUTEIBHBIM IITUPOTHBIM TPaglieHTOM
cHeroHakoruieHus. [Tpu 3ToM M3MeHeHWe TaHHOTO Tapa-
MeTpa ¢ 3armajga Ha BOCTOK IPUOIM3UTEIIFHO Ha TTOPSIIOK
MeHbIe. PacripeseneHre CHETOHaKOIIEHUS! TI0 TIPOGITIO
VFL xapaktepusyeTcst pe3KUMMU KOJeOaHUsIMU, TOCTUTal0-
wuMu 8 KT M2 roa~! Ha paccrositHuM MeHee 10 KM, 4TO
€/1Ba JI1 MOXKHO OOBSICHUTh MECTHOI M3MEHYMBOCTBIO KO-
JnyecTBa ocankoB. Hambosee BeposiTHast IpUYMHA TUX
KOJIeOaHMIT — TIepepacIIpeie/icHIe CBEXEro cHera B TIPo-
11eCCe OTJIOXKEHMsI BCJSICTBHE B3aMOJICICTBUSI CHETOBET-
POBOTO TIOTOKA ¢ peabeOoM MOACTHIAIOIISH MOBEpPX-
HOCTH. [laHHOE TIPeIOoJI0KEHNE TTONTBEPKIAETCS YETKUM
COBITaJICHUEM MOJOXUTEIbHBIX (OTPULIATEIbHBIX) aHOMA-
JINA CHETOHAKOIUICHUS C y9acTKaMM ITPOMWIISI, XapaKTe-
PU3YIOIIUMUCS PEe3KUM ITOHWXKEeHUEM (TTOBBIIIICHUEM)
yIJ1a HaKJoHa roBepxHocTu. PaHee [2] mogoOHbIe aHOMa-
JIMU OBUTM OOHAPYKEHBI B pacIipeleIeHUN U30TOITHOTO
COCTaBa M TUIOTHOCTM TMOBEPXHOCTHOTO CHera. JlaabHeil-
1111Me MnoJjieBble paboThl MO JAHHOW IIporpaMme OyIayT Co-
cpenoToyeHbl B BepxHeil yactu npodwis VFL (Henocpen-
CTBEHHO MpHuMbIKawueil K Jlenopasaeny B), a Takxke x
ory oT VFL n K BOCTOKY—IOTO-BOCTOKY OT CTaHLUU
BocTok B paifoHe Tak Ha3bIBAEMBIX «MeTa-IIOH».
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