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Abstract

The observations on the Marmota bobak Mull. in Nizhny Novgorod Region settlements show that it is possible to
distinguish three steps which are inequivalent in different reacclimatization stages. The necessary quantity of observations
for animals is defined depending on the day time and weather. The correction factors were calculated for the total account
done twice.
Key-words: Marmota bobak Mull., method of account number, Nizhny Novgorod Region, reacclimatization

Pezome

Habnwdenua 3a nocenenuem baubaxa (Marmota bobak Mull) e Humxcezopodckes obnacmu nokazaiu, umo npu
nposedenuu YuemHnolx pabom MONCHO GblOeiumb Mpu 3Mand, HePAGHOYEHHBIX HA PAIHLIX CMAOUAX PeaKKIUMAMUIAYUN.
Onpedenena neobxoOuMan npu yvemax Kpamuocme HADAIOOEHUU 3a 36EPLKAMU 6 3AGUCUMOCHU OM GPEMEHU CVMOK U
nozoodut. [[ns 08yKpamuo20 cnAoWHO20 yyema NOOCHUMAanbl 6elUYURbL NORPAGOK.

Knwouesste cnosa: baiibarx,_memoduxa yuema yucrennocmy, Huxcezopodckas obaacme, peaxkiumami3ayus.

Résumé

L’observation des colonfes de Marmota bobak Mull. de la région de Nijni Novgorod montre qu’il est possible
de distinguer trois étapes qui différent suivant les stades de réacclimatation. Le nombre nécessaire d’observations des
animaux a été défini en fonction de I'heure du jour et de [a météorologie. A partir de deux dénombrements totaux,
des facteurs de correction ont été calculés.
Mots-clés : Marmota bobak Mull,, méthodes de dénombrement, Région de Nijni Novgorod, ré-acclimatation.
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Introduction

During recent decades of the 20" century Glavokhota of the Russian Federation was intensively engaged
in introducing the bobac (Marmota bobak Mull. 1776) on the Russian Plain within its former area. Thus, many
new bobac settlements situated at different reacclimatization stages were formed in the Middle Povolzhie region
(Abrakchina et al. 1993, Dimitriev et al. 1994). Monitoring this animal’s population is of great importance.

Presently, rather reliable methods of marmot censusing are worked out, which permits defining its
number on vast territories of their natural settlements (Total instruction 1951, Bibikov 1956, 1963, 1967, 1989,
Methodical instructions 1983). The main principle of these techniques is investigating the vast territories of
natural bobac settlements and plotting the sites with different burrow densities (by visual mecasurements).
Extrapolating from the number of burrows on the area and the average number of individuals in a family
determined on smaller areas is the basis of the method for calculating bobac resources. This method may be
precise and may be used entirely to characterize populations from the vast territories when thousands or many
thousands of animals occur. However, it is insufficient to use on the new bobac settlements that appeared as a
result of reacclimatization. We must mention that new settlements are characterized by some peculiar features,
such as a small number of individuals (from several dozens to two-three hundreds), small territory, and effective
isolation from any other settlements (the locus type) (Shiyan et al. 1991, Dimtriev et al. 1994, 1996). These
features oblige the scientist to calculate animal resources completely without using the method of extrapolation
because it lacks accuracy. The total calculation of animal resources is possible for the newly generated
settlements on the small territories, such as the bobac settlement in the Nizhny Novgorod region.

Subjects and Methods

Bobac were released at the northern border of the former area of the Nizhny Novgorod region in 1983-
1984 (Putilova 1986). Presently the most northwestern settlement of the Central Volga region is forming. It is
characterized by the 2" reacclimatization step, the settling step. Regular censusing of the bobacs is carried out by
the employees of the Nizhny Novgorod Hunting Administration (Paramonov et al. 1996). We present the results
gathered from the total settlement territory from 1987 to 1996. Five three-fold and one two-fold total censuses of
bobacs were realized during these years. It is as well as the 17 one-fold or 11 two-fold total calculations. Two
thousand-thirteen individuals in the 483 families were calculated. Based on the common methods, all counts were
made in good weather at the time of highest marmot activity (morning from 5-7 to 9-11 and evening from 17-18
to 21 h) soon after juveniles have emerged (the end of June-July). The marmots were divided into the age groups
of adults, juveniles, and yearlings.

The three-fold census was sufficient for rather exactly finding the maximum marmot number in each
family. Evidently, these maxima can characterize the quantity of animals in a settlement or the bobac resources in
every particular year with the common acceptable precision. The resources data were compared with one-fold
calculations made at different times of day and weather conditions and with two-fold calculations. In these cases
the degree of census completeness was calculated as the percent of resources. The total resources were
considered to be 100% in each specific year. Due to this method we could combine several years data to one
variation line. Therefore, the weighted average with admissible error and confidence interval was computed. The
reliability of variation lines distinctions were defined using diagrams or if the results were not clearly
distinguished, reliability was defined using standard digression method or by the data pairs method (Rokitsky
1964). Thus, we have analysed the influence of the number of observations, time of day, and weather on
calculating the bobac resources at settlement.

Results

Number_of observations. Theoretically only the first survey of the animals of multiple counts
corresponds to the one-fold count. The next time the observer can select a better place for observation and
marmots will get accustomed to humans and will not be disturbed. Fifty-four to ninety-three percent (on average
80) of total resources were calculated in one census at the Nizhny Novgorod region. The marmot numbers of the
first calculation did not differ from the second and third calculations (Fig. 1).

The marmot resources summarised in two-fold counts differ reliably from results of one-fold counts in
the same years. They were about 88-99% (on average 93+0.4) of bobac resources estimated in the three-fold
count (Fig. 1).
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Thus, the three-fold census provided the best results. The amplitude of the one-fold count was rather
large so we couldn't estimate the amendment coefficient. The two-fold count presumed to estimate this
coefficient.

The time of count. The same bobac families were censused during morning and evening during June-
July to determine the best time of day for censusing. The morning and evening counts were reliably distinct (Fig.
2). The count completeness was about 80% in the morning and 85% in the evening. The morning data were
characterized by a larger variation than the evening ones. The reliability of the distinction between the morning
and evening variation lines for 1988 was not changed when the maximum deviation data were excluded.

The 11 pairs of variation lines were compared using the by-pairs method. There were reliable
distinctions for four cases (in 1988, two cases and one case in 1990 and in 1994) or about 36.4% of total
observations. There were no differences in seven cases (Table 1).

Table 1.

Reliability of the difference between the pairs data for the morning and evening count of the bobacs
in the Suboy River Valley (Nizhny Novgorod region, June-July 1987-1996)

Number of | The number of animals
Year | tomilies Morning Evening d*Sq o ta to,s
1987 24 a3 89 0.17+£0.13 0.64 1.26 < 2.07
23 94 86 0.35+0.25 1.15 141 < 2.07
1988 23 70 119 2.17+0.67 3.14 3.24> 2.07
23 74 119 1.9610.55 2.60 3.54> 2.07
1989 29 118 105 0.45+0.30 1.57 1.50 < 2.05
37 144 131 0.35+0.27 1.65 1.30 < 1.96
1990 29 72 96 -0.83+0.39 2.07 212> -2.05
38 106 114 -0.21+0.37 2.26 -0.57 < -1.96
1994 23 156 135 0.91£0.23 1.08 3.97 > 2.07
18 114 109 0.2840.22 0.89 1.28 < 2.1
1996 24 132 133 -0.0440.73 3.52 -0.01 < -2.07

The number of marmots calculated in the morning was higher than that calculated in the evening in six
cases or in 54.5% of total observations. The reverse results were obtained in four cases or in 36.4% of
observations. There was no difference between morning and evening estimates in one case (9.1%). Therefore,
marmot activity had two well-separated peaks in summer in the Nizhny Novgorod region. There is no preferable
time of day for censusing. The morning and evening observation is the best variant for the scientist.

Weather. To conduct all counting in good weather (as mentioned in Methodical instructions 1983,
Bibikov 1989) is too difficult. In the Nizhny Novgorod region the weather is rather changeable in the summer.
Morcover, the weather can change during censusing. Our data show that there were no differences (t=1.84) if the
one-fold census occurred in mild weather independent of whether the day was warm or hot or bright or dull.

The one-fold calculations had a completencss of about 80-85%. However, the amplitude of the
variations was too large. The smallest result (48%) was obtained in mild and not harsh weather.

The reliability of observations taken just before or during rain were rather lower (t=9.73, 1988 and 1994
years). The data obtained in windy weather were varied. The cold northern or northeastern wind on a sunny
morning produced lower estimates (about 70%, t=13.4). The amplitude of the variation was larger (from 67 to
94%). The hot, windy weather was associated with a better census than the hot, calm one. Simultanecously the
wind on a dull day promoted essentially the full count (on average about 90%, t=3.37). Similar changes of animal
activity just before weather changed were obtained previously in South Pribalkhashye on the great gerbil
(Rhombomys opimus) (Leontieva 1959). Thus, marmot activity is characterized with two-peaks in the summer in
the Nizhny Novgorod region. Warm, calm, and mild weather is the best for censusing bobac. However, wind and
clouds on a hot day are not obstacles to censusing. Only rain and the time just before rain, hot weather, and a cold
north wind can largely reduce the counts (Fig. 3).

Amendment coefficients. The two-fold count is very significant in the Nizhny Novgorod region
characterized by rather changeable weather. To approximate the two-fold results to the three-fold ones, we
propose the use of the amendment coefficient for any kind of weather (the amendment coefficient is the ratio of
resource size calculated in two-fold counts to the three-fold ones, Table 2).
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If the weather is very changeable the amendments can be summarised and the middle cocfficient can be
used for calculations. The bobac resources of the Suboy River Valley in the Nizhny Novgorod region calculated
in two-fold counts differed from the results of three-fold calculation by 1.5-4% (on 2-4 animals). The two-fold
count completeness was about 96-102% of that calculated in the three-fold count. It is rather possible.

Table 2.

Amendment correction for two-fold enumeration of the bobacs in the Nizhny Novgorod region

Wind Brightness Air temperature Amendment correction
Warm, south Bright Hot 1.02
Dull Warm
Cold, north Bright Warm 1.10
Calm Bright Warm 1.03
Calm Bright Warm 1.05
Dull Hot

Discussion and conclusion

Based on the well-known method of the All-Russian marmot account (Methodical instructions 1983,
Bibikov 1989) and applying it to newly-generated settlements due to reacclimatization, we can state the following
procedure:

Step 1. Plot all the family (winter) holes in the marmot settlement at the census site.

Step 11. Investigate the new adjoining territories to find the newly transferred animals and plot all the
revealed burrows (discovering the possible ways that marmots settle).

Step I11. Define marmot resources by counting the individuals divided into the age groups (the juvenile
number is of the most importance) in all the families of basic and secondary settlements.

During the bobac reacclimatization, steps I and 1II are very important at the I lodging stage, the 11 steps,
at the II settling stage. At the last biocenotic stage of reacclimatization the marmots settle all the suitable fields,
their settlements are safely durable, they belong to the native biocenosis community. Only at this stage can the
well-known methods of native settlement counts and data extrapolation be applied.

Total visual bobac censusing is rather possible in the newly-generated northwestern settlement of the
Central Volga region in the Nizhny Novgorod region. This settlement has not too vast a territory. Warm and calm
weather is the best weather for visual bobac counts. The two-fold marmot calculation is very likely whether the
morning and evening counts are realised and the amendment coefficients are used.

Presently, there is not only one opinion whether the two-fold marmot count is admissible. Mashkin
(1989) supported this method. Suntsov and Rumiantsev (1993) suggest that the completeness of the two-fold
count is rather small. We believe the two-fold calculation is possible during the marmot high activity period when
the bobacs spend little time outside their burrows because of changeable weather. These conditions causing the
more simultaneous marmot emergence take place in the morning and evening. Thus, the two-fold bobac
censusing in summer is proposed to be successful.
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Fig.1. (2) The amplitude of the variation for bobac numbers during one-fold observations. (b) Resources
discovered during two-fold total registration (Nizhny Novgorod region, value of the Suboy River; 1987-
1994). Vertical lines: variation amplitude; horizontal lines: weighted average; acceptable amplitude is
shaded. The number of observed families is listed at the top of the vertical lines. The bobac resources
discovered by three-fold total count is assumed to be 100%

Puc. 1. Paamax sapuauuu _nonHoms!_nodcyema balibaka npu ogHokpamHom HabmodeHuu (a) u 3anacos,
onpedenenHbIX Npu d8ykpamHoMm cninowHoMm yyeme (b) (Huxezopodckas obn., donuxa p. Cybod, 1987-
94 zz.). TOHKUE JIUHUU - 8aPUAYUOHHBIE pasmMaxu, rnornepeyHsie - cpedHue 838eWeHHbIe, 3aumpuxo8an
dosepumensHbili uHmepsan. Ljughpamu obo3HaueHo yucno HabmodeHull 3a cembamu. 100% - 3anacel
CYpPKO8, YCMaHOBMEHHbIE PpU MPEeXKPamHOM CIITOWHOM yyerme.

243




CYPKV/ TONAPKTUKN KAK ®AKTOP BMOPA3HOOBPA3WA
M.H. JleoHmsbeea u 0p. O6 OCOBEHHOCTSIX YYETA BAVBAKA ...

e e e
100

147 147 124
70 [N S R27,
50 £
0
a0

e —
=5 a b aa

Fig. 2. The range of variation for the completeness of the census for bobacs as dependent on the time of day
during one-fold observation (Nizhny Novgorod region, value of Suboy River; June-July 1987-1994). a:
morning; b: evening; aa: morning excluding Data for the most unfavorable 1988. Other designations as
in Fig. 1.

Puc. 2. Pasmax eapuauuu nonxoms! nodcyema baiibaka 8 3a6ucumocmu _oMm 6pPeMeHu nposedeHus
odHOKDAMHLIX HabmodeHuld (Huxezopodckas obn., donuxa p. Cybol, uloHb-UIONb 1987-94 zz.).
Bpems cymok: a - ympo, b - eevep, aa - ympo 6ea danHbix ocobo HebnazonpusmHozo 1988 e,
Mpouue obo3HaveHus cM. puc. 1.
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Fig. 3. The amplitude of variation for one-fold census of bobacs is dependent on weather (Nizhny Novgorod
region, Suboy River Valley, June-July 1987-1994). Weather conditions: (1) bright, warm; (2) bright, hot;
(3) cloudy, warm:; (4) rain. Other designations as in Fig. 1.

Puc. 3 Pasamax__eapualuu MOfHOMb! OOHOKPAMHOz0 yvema Gaiifaka e 3asucumocmu__om 10200kl
(Huxezopodckas 0b5., donuxa p. Cyboll, utoHb-utons 1987-94 22.). [Nozoda: 1 - AacHo, menno; 2 - ACHO,
xapko; 3 - obnaurqo, menno; 4 - 0xde. lMpoyue 0603HaYeHUs CM. puc. 1.
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Authors' original text in Russian
Asmopckull opuauHan Ha PyCCKOM A3bIKE

BeegeHune

B nocnennue necarunetid XX seka ['nasoxora PCOCP uHTeHCHBHO nipoBoAuia paccelienue Daitbaxa
(Marmota bobak Mull., 1776) na Pycckoii pasHsHe B npenenax ero Owuioro apeana. B pesyibtare, B Cpenvem
[Tosomkne 006pa30BANIOCH MHOIO HOBBIX NOCENeHUH 3Toro B1ia (Abpaxuna v aip., 1993; Jlumurpues u ap., 1994,
M JIp.) Ha pasHbIX CTAAWAX peakknuMatuzauun. CnekeHue 3a COCTOSHUEM YMCIEHHOCTH 3BEPHKOB B HUX HMeEET
NepBOCTENEHHOE 3HAYEHHE,

B wHacrosiiee BpeMs paspaloTaHbl AOCTATOYHO HAAEKHbIE C11I0CODBI Y4eTa CYPKOB, I03BOAIOLME
YCTaHABIMBATh YACICHHOCTEL Ha OOLIHPHLIX TEPPHTOPHUAX HX ECTECTBEHHBIX NoceneHni (O61mas MHCTPYKIMA 110
cnyxbe ydera, 1951; bubukos, 1956, 1963, 1967,1989; Metoanyeckue ykazanusa, 1983, u ap.). Cyth 3mx
cnocoboB yuera CBOAMTCH K 0OCHCHOBAHWIO OGIIMPHBIX TEPPUTOPUI ECTECTBEHHBIX NOCENEHHH CYPKOB ¢
BblIE/IEHHEM Ha KapTax YYacTKOB C Pa3HOl MIOTHOCTLIO HOp (r1azomepho). [loacyer 3anacor CypkoB NPOBOAAT
MyTeM SKCTPallOIAIMK Ha BCK) TEPPHUTOPHIO MOCENEHUA MAHHBIX O UHCIE HOP HA EIMHMILY NOINAAM M “uCHe
ocobeii B 1 ceMmbe B cpeiHeM, coOpaHHBIX HA HEOOJBLIIMX KIHOYEBBLIX YUETHBIX Muollaakax. TOYHOCTbL TAKOTo
MOJCYETa 3aMacoB BIIOJHE JOCTATOYHA UL XAPAKTEPHCTHKH HONYNSLUMH, 3aHUMAIOUIMX OOILMPHBIC TEPPHTOPHH,
Ha KOTOPBIX OOMTANOT THICAYM M JECHTKH ThiCAY 3BepbkoB. OnHako, oHa HENOCTATOMHA JUIA XApaKTepHCTHKH
noceneHui Ha BHOBL OCBOCHHBIX B pesynsTaTe peakkinMarusauuu Gaiibaxa reppurtopusx. Kak suaHo H3
onybnukoBaHHelX pabor (Llusn u ap., 1991; Qumutprer u ap., 1994, u ap.), rnaBHeic 0cOOEHHOCTH HOBBIX
nocefenni - Manoe Yucso ocodeli (0T HECKOILKHX JECATKOB 10 JIBYX-TpeX COTeH), HeDOo/bLIas NI0IaAb H, Kak
MpaBHIO, XOpolasd W30JHPOBAHHOCTh OT APYFMX rocelieHui (ouarosslii THM). B Takux ycnosuax nepen
YYETYMKOM CTOMT 3a/laya KaKk MOMHO TMOJIHEE MOACYMTATh 3anachkl 3BEPhKOB, HEe Npuderas K 3KCTPanoisunmn 1
JIEPECHETY AAHHLIX C MOMOILBIO MIOTHOCTH HOP, TAaK KaK OHM CHHXAIOT TOYHOCTh yyeta., Ha 3aHATbIX BHOBb
obpasylolmuMes  noceiicHeM HeOONBIIKX IUIOWANSX €CTh pealibHas BO3IMOMNKHOCTL CMJOIUHOMO TI0ACYeTa
3anacos 3BephKOB. IIpHMepoM MOXKeT ciTyxuTh noceneHue 6aiidaka B Huwxkeropockoii obnacru.

MeToauka

B Hmxeropojckoii obnacti, Ha cepepHoM npenene Ouioro apeana, 6aiibax O6bin BoimyuieH B 1983-1984
r. (Iyrunosa,1986). B nHacroduiee BpeMa 31echk (popMHUpyeTca camoe ceBepo-3anaaHoc B CpenHeM llosonxse
nocenenue 3roro Bupa (Lmsun u gp., 1991; Jumurpues u ap., 1994). Ono wmaxommtcs Ha Il cragmm
peakKIIMMaTH3alUMy - PAacCelieHus BUa. B HeM peryispHo, cuiamu paiioHHsIX 0XoToBenoB Huweropouckoro
ynpasieHus oXoTHuusero xosaiictsa (ITapamonos u gp., 1996), npoBoasTcs yueru uucieHHocTu Oaiibaka. B
Hacrosiled paboTe HCNONb30BAHL] JaHHble yHeToB ¢ 1987 no 1996 rr., Bo BpeMs KOTOPBIX HAOMOAEHUIMH Obljia
OXBayeHa BCA TeppuTopus nocenenys. Beero 3a 10 ner GOm0 NpOBe/ICHO 5 TPeXKpaTHbiX M 1 ABYKpaTHBLR
cryomHoi yuer 6aiifaka. OTH ydeTbl MOKHO paccMarpuBarh kak |7 OJHOKpaTHLIX HaOmoneHui wunu 11
ABYKPaTHBIX Y4eToB. B cymme 3a BCe 3TH FOlbI IpH MX rposefeHuy O6bino nogcunrano 2013 3pepukor B 483
cembax. Kak obwenpuuaro (Meroanueckue ykasanus, 1983; bBubuxos, 1989), nojacyer cypkoB B ceMbax Beiu
10 BO3PACTHBIM rpyfiliam (B3pocible, CeroJieTKH, rojoBalsle), NPeHMYLILECTBEHHO B G1aronpusTHYIO Moroay, B
vacel HanbGonblel akTHBHOCTH (YTpoM ¢ 5-7 a0 9-11 yacos, Beuepom ¢ 17-18 no 21vaca) crycra Hekoropoe
BpeMs TI0CIE BRIXO/a CEroNeTKOB U3 HOP (KOHELL HIOHS - WIOJb).

IToacueT B GUHOKIB 3BEPLKOB M0 BO3PACTHBIM IPYIINAM MPH TPEXKPATHOM YUeTe Mo3BOANA J0CTATOUHO
TOYHO YCTaHOBHTHL HauOousibliee uucno ocobeit B kxamaod ceMmbe noceneHus. OUeBMAHO, CyMMa 3THX
HaubOoNbIIMX YMCE B KaK/0H ceMbe MOCelIeHus OTpaXkaeT uucio ocobel B 1ioceneHuu, To ecTh 3anack! Gaiidaka
B Kaw/J0M KOHKPETHOM FOfy C JIOIyCTHMOH 110 ofenpHHATON MeTOAMKE TOYHOCTLIO. C 3amacamy cpaRHUBAiN
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pesy/bTaThl OJHOKPATHbIX HaOMoOJeHHil B pa3HOe BpeMs CYTOK M B PasHylO MOrody, a Takxke pe3ylbTaThl
JIBYKPATHBIX Y4ETOR. B 5THX ciydasx MOJHOTY y4eTa BbIp@Xaid B MPOLEHTaX OT BENWYHHBI 3aMacoB, KOTOpbIE
npuHuMany 3a 100% B Kaxaplii KOHKPETHBIH rod. biraromaps TakoMy TOACYETY IMOABHUNACH BO3MOMKHOCTH
06BEAMHUTE N0 W3Y4aeMOMy NpH3HAKy B OJIMH BapUalMOHHBIA psjl JAHHBIE KOHKDETHRIX JeT. [l
BAPMAIMOHHOTO PS/Ia MOACUMTLIBATH CPCIAHIOIO B3BEIIEHHYIO, ee OWMOKY, JOBEpUTENIbHBIH UHTEpBAN LIs L.
JIOCTOBEPHOCTH OTJIMYMI BAapHALMOHHBIX PAJOB ONpPENE/SUIA rpaguIecKHM METOJIOM, a IpH HEJIOCTATOYHOM
YEeTKOCTH PE3yJILTAaTOB - W MO HOPMHPOBAHHOMY OTKIOHCHHEO WIH METOAOM TONapHbLIX AAHHBIX (Pokuukuii,
1964).

B pesysibTate, YAaI0Ch MPOAHATM3UPOBATh BJIMSHHC HA KOHCUHBIH PE3YNILTAT - MOACYET 3aMacos Gaiibaxa
B TIOCEJIEHMH - KPATHOCTH HabJIFOIeHuIA, BpeMEHH CYTOK U, B KAKOH-TO MEpE, 110I'0bI.

PeaynbTaTthl

KpatHocTb Habimogennit. TeopeTHuecKu IPH MHOIOKPaTHOM Y4ETe OJIHOKPATHOMY Y4ETY COOTBETCTBYCT
JIHIIB TepBOe HABMONEHHE 3a 3BEPbKAMM, TAK KaK B JaNbHEHIIEM YUCTYHK HA 3HAKOMOH TEPPUTOPHA MOJIy4aeT
BO3MOXKHOCTH BhIGOpa GOMEe yIaqHOro MecTa HaOMIONCHHIL, @ 3BEPhKH, MPHBLIKHYB, MEHbLIe DECroKoATCS OT
ero mpucytctsus. B Hipkeropoackodt ofnactu 3a 0ano HabmioAeHWe yNaBalock MOUCYMTATh OT 54 no 93, B
cpenneM - okosio 80 mpouenToB ocobeii oT 3anacos. ITojcunTaHHOe B NEPBOC HabJIOJEHHe YHCIIO CYPKOB
JIOCTOBEPHO He OTJIMYAETCS OT YUCHIA 3BEPhKOB, 0OHAPYKEHHBIX IPH BTOPOM M TPETHEM nabmoaenusax (puc. 1).

3amacki CYpKoB, MOJACYMTAHHBIC HAa OCHOBAHWH [BYX HalJIOJEHHH 3a Te K€ TrOJbl, AOCTOBEPHO
OT/IMYAIOTCA OT Pe3yNbTATOB OJIHOKPaTHbIX HaOmoneHuid. Ouu cocrasnsaor 88-99, B cpeaHem - 93+0,4 % ot
BETMYMHBI 3aITACOB, OTPEENEHHBIX MPH TPEXKPATHOM y4eTe (puc. 1).

Takum o0pa3om, MOJHOTA yYeTa NpH ONHOKPAaTHOM HAOMIO/CHMH 1O CPAaBHEHHIO C TPEXKPATHBIM
He0CTAaTOuHA, CMIIKOM GOMbIIOH pasMax BapHaLMK HE MO3BOJAET paccuuTaTh rnonpasky. [ToaxoTa noncyera
3BEPLKOB NpH ABYKPATHOM Y4€Te€ MHOTO BBINE, @ Pa3Max BapHaUMH MEHbUIE, YTO JaeT BO3MOXHOCTL ce
BBIYHCITHT,

Bpems nposeenus yyera. C uenbio onpenencHus Haubosee 01aronpuATHOTO A NPOBEACHUA yueTa
BPEMEHU CYTOK OTOMpAIK JaHHbIe M0 OJHMM M TeM Xe ceMbaM Oalibaka, coOpaHHble YTPOM H BEYEPOM B HIOHE-
mone. COCTABNIEHHbIE N0 HAM BApHALMOHHBIE PSIBI OTIMHAIOTCA NOCTOBEPHO (puc. 2). B cpeanem, nonnora
yieTa cocTaBnsiia yrpoM okosio 80, Beuepom - okojto 85% OT 3amacos. CobpaHnsble yTpom faHnsic Obuth Oonee
NeCTPHIMH, pasMax BapHalMi CYLIECTBEHHO 0Ofblile, 4eM NaHHBIX, MOJNYYCHHBIX BedepoM. Mckuouenne w3
MOACYETOB HAMbOMee CWIBHO YKIOHMIOUMXCS MaHHbiX 1988 . HE M3MEHWJIO JIOCTOBEPHOCTH OTIHYHIT
BAPHALIMOHHEIX PANOB YTPEHHHX M BedepHUX Habmonenuit (puc. 2aa). CpaHenue nonapHeiM Metoaom 11 nap
BAPMALIMOHHBIX PAIOB MOKA3a/l0, YTO PasHMLA MEXIY HHUMHU JIOCTOBEPHA B YETHIPEX CIy4qasXx (1988 r. - npa
cirydas, 1990 u 1994 rr. - 10 0AHOMY CITyuaro), YTo coctapiseT 36.4% Beex HabmroneHni. OHa HeJOCTOBEpPHA B
7 cnyyasx (Tab. 1).

Tabnuua 1.

[10CTOBEPHOCTb Pa3HLbl MEXAY NONapHbIMU AaHHLIMI YTPEHHUX U BEYEPHUX HABNIOAEHW
3a Gaitbakom B gonuHe p. CyBoi (Huwkeropogckas obn., uioHb-uionb 1987-96 rr.)

Yucno Yucno 3BepbKOB
lon cemei Y1po Beuep d£Sq ) ty tos
1987 24 93 89 0.17+0.13 0.64 1.26 < 2.07
23 94 86 0.35+0.25 1.15 1.41 < 2.07
1988 23 70 119 2.17+0.67 3.14 3.24 > 2.07
23 74 119 1.96+0.55 2.60 3.54 > 2.07
1989 29 118 105 0.45+0.30 1.57 1.50 < 2.05
37 144 131 0.35+0.27 1.65 1.30 < 1.96
1990 29 72 96 -0.83+0.39 2.07 212> -2.05
38 106 114 -0.21+0.37 2.26 -0.57 < -1.96
1994 23 156 135 0.91+0.23 1.08 3.97 > 2.07
18 114 109 0.28+0.22 0.89 1.28 < 2.11
1996 24 132 133 -0.04+0.73 3.52 -0.01 < -2.07
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Bonbiiee, 4eM BEYEPOM, YHCIIO 3BEPLKOB YTPOM ObUIO nMoacuuTaHo B 6 cirydasx, uTo cocrasnser 54.5%
ot Bcex HabmoaeHuit. Bolbliee, YeM YTPOM, YHCNO 3BEPLKOB BEYEPOM ObLIO MNOACYMTAHO B 4 Ciyyasx, 410
cocTapiger 36.4% nabmonenuii. B ogHoM ciydae, B 1996 r. (9.1%), pasHHLbl MEX(TY YTPEHHUMH H BEYECPHHUMH
HabmoneHnamu (axtHuecku He Gbuto. CnemosarensHo, B Hiutkeropoackoi obaactu 1eToM, Koraa akTHBHOCTh
CypKOB MMeeT JBa XOpOLIO BBIPAKEHHbIX IMKa, UIA NPOBEICHUA YYCTOB HENb3s TIPEANOYECTh ONHO
onpeaeneHHoe BpeMs cyToK. ONTUMANBHBIM ABIAETCA COYETAHNE YTPEHHUX U BEYEPHUX HabMoAeHNHA.

IMoropa. IlpoBecTH y4YeThl TONBKO B ONTHMANbHYIO TOrOAy, Kak 3TO PEKOMEHAYETCS B JIMTepatype
(MeTonuyeckue ykazanus, 1983; bubukos, 1989) - zajaua TpyaHas, Tak kak B Huwxkeroponckoii obnactu netom
Moroja HeycTouuBa M MOXKET H3IMEHMThCH Naxe B Tipouecce HaOMONEHMS 32 CypKaMM. AHAIN3 NaHHbIX
MOKa3bIBAET, YTO MPH OJHOKPATHBIX HAOIIONEHHAX IETOM pa3HHULA B YHCIE YYTEHHBIX CYPKOB B THXYIO NOrojy
uegoctoBepHa (t = 1.84) B TeruIblii UK XapKuii, SCHBI MM NacMypHbIH fieHs (puc. 3). [lonHoTa 0HOKPATHEIX
HabmoneHnit B cpeaseM konebnercs B npesenax 80-85% ot 3anacos. OiHAKO, pa3mMax BAPHALIAH OUYEHD BETMK.
Camblii Hu3Kuil pesynsTtart (48% oT 3anacoB) ObIT NMOTY4EH B THXYIO U XKaPKYIO 110TO/IY.

[1o CpaBHEHWIO C TUMH [aHHBIMH JIOCTOBEPHO HMXKC PE3ysibTaThl HaOMIOAEHMId, NPOBEIEHHBIX Mepen
HayasoM M BO BpeMa aoxas (t = 9.73; 1988 n 1994 rr.). Habmonenus, NpoBeieHHBIE B BETPEHYIO NOTOMY, He
T4K OJHO3HAYHBI. B COoJHEeYHOE YTPO XOMOAHbLIA CEBEpHBIA HMAH CEBEPO-BOCTOUHLIH BETEp NPH MIHPOKOH
papMalMi MOAHOTH yuera (o1 67 mo 94% 3anmacos) B CpeiHeM NPHBOAMT K JOCTOBEPHO 3aHIKEHHOMY
pesyneraty (okono 70% 3apmacor; t = 13.4). B skapkyio noroiy serep yiy4llaeT IOKasaTelH yuera 10
CpaBHelunio ¢ Ge3BETPEHHBIM JIHEM, @ B [TACMYPHbIH TEMIbIH [IeHL /IKe A0CTOBEPHO NMOBBILIALT HX (B CpejiHeM,
oxono 90% 3anacos; t = 3.37). IlopoGHoe yiydlleHHe pe3y/ibTaTOB HabNIOJNEHUN BCIEACTBUE MOBBIILEHUS
AKTHBHOCTH 3BEPHKOB MEpe/l CMEHOM Noroasl Ml oTMedany y Gonbiwiol necuanxky B HOxHom Ilpubanxauibe
(Jleontnesa, 1959).

Taknum obpaszom, B Hikeroponckoii o6acTi 1eTOM, KOT/Ia aKTHBHOCTh 3BEPbKOB MMEET ABYXBEPIIHHHbII
xapakTep, ans ydera Gaibaka nauGonee OnaronmpusaTHa TelUlas, Ge3BETPEHHAA, KENATENBHO ACHAs NMOrona.
OnHako, BETEp B XapKHil IcHs U 06a4HOCTL HE MOTYT C/TY)KUTh NPENATCTBHEM JUIS NpOBeNeHUd HabMoAeH .
Tonbko J0#Kb, OCOOEHHO OXKMIAEMBIA, Xapa W XOJOAHbIA BETEP CEBEPHLIX HaMpaBEHHH MOTYT CHIILHO
3aHM3UTH PE3yNIbTaThl yHeTa.

IMonpasku. B Hinkeropoackod obnactu, rae Bejdnka HeYCTOHMMBOCTh IIOrOMibl, O4EHb BaKHA
BO3MOKHOCTL TIPOBEJIEHHMs ABYKpaTHoro yueta Oaiibaxa. UrtoObl kak MoxHO Oonblue npuGnusuTe €ro
pe3yJIbTaThl K TaKOBBIM TPEXKPATHOTO yHeTa, B 3aBMCUMOCTH OT MOr0/bl B NEPHOA HAbMIOACHHIN MBI [IpejularacM
nonpaBk# (OTHOILIEHKE BENMUMHBI 3aUacoB, IOACYMTAHHBIX TP JIBYKPATHOM Y4eTe, K TaKOBBIM MpH
TPEXKpaTHOM y4eTe; Tabi. 2).

Tabnuua 2.
Monpasku k asykpaTHomy yueTy Bailbaka ana Hwkeropogckon obnacty.
Betep O6nayHocTL TemnepaTypa Monpaeka
BO3ayxa

Tennsii, KXHbIX HanpaeneHnn HcHo HKapko 1.02

MacmypHo Tenno
XonoaHbii, CEBEPHbLIX HanpasneHuin HcHo Tenno 1.10
Het HcHo Tenno 1.03
Het HcHo »Kapko 1.05

lMacMmypHo Tenno

[Ip HeycTOW4MBOM 1OrOA€ 3TH IONPABKH MOXKHO CYMMHPOBATHL M HCMONBL30BaTh WX CPEAHION
apndmetrueckyto. 3anack: 6aiibaka B nocenenun gonunnt p. Cy6o#t B Huxeropoackoit obnacty, noacuuTanHsle
NpU IBYKPaTHOM Y4eTe C MOMOLUBIO ITHX ONPABOK, OTKJIOHAINCH B 00€ CTOPOHBI OT BEIMYHH, MOSYHEHHBIX I1PU
TpexkpaTHOM yuerte, Ha 1.5-4%, yTo nph HeGonbinom uucie 38epbkoB (1-2 cornu) B abcomoTHbIX uMdpax
cocrapnser 2-4 3pepbka. [lomiora ydera npu 3rom M3MmeHsiack oT 96 g0 102% oT BennuuHbl 3anacos,
N0JICYMTAHKBIX MPH TPEXKPATHOM YUETE, YTO BMOJIHE A0ITYCTHMO.
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O6cyxaeHue U 3aKnoyeHwe

KOHKpeTH3MpYS OGIUEIPUHATYIO METOIMKY [0 MPOBEACHHIO BCEPOCCHHCKHX YueTOB  CYPKOB
(Meroauueckne ykazauwus, 1983; Bubukos, 1989) m npumenss ee MONOKEHHA K BHOBb o0pa3oBaBIIUMCS B
[polecce peakKTMMATH3aIHH HOCENEHHAM, MOXHO BBLIC/IUTE CEAYIOLLME TPH STana pabort:

[ 3tan. KaprupoBaHue BceX ceMeHHBIX (3MMHUX) HOP B IOCEJICHHH CYPKOB, o0pa3zoBaBuremMcst Ha y4acTke
HX BBIITYCKa,

11 stam. OBC/e0BaHNE COCEACTBYIONIHX C MOCENEHHEM HOBbIX TEPPUTOPHH C LEeJbI0 0OHAPYXKEHUs BHOBD
NOSBUBILINAXCS BHICEJIKOB, C KAPTUPOBAHHMEM BCEX OOHAPYKEHHBIX HOP, TAK KaK OHM MOTyT CHYKXHTb MYTAMH
pacceneHus CypKoB;

111 sran. OnpefeneHHe 3anacoB 3BEPHKOB IIYTEM TOJCYETA oco0elt B OWHOKIJIb BO BCEX CEMbAX OCHOBHOTO
[OCE/IeHMs ¥ Ha BbICEITKAX C Pa3/le/leHueM HX MO BO3PACTHBIM rpynmam (0COOEHHO BaXHO YHCIIO CETr'oJIETKOB).

B TeyeHue BCEro mpouecca peakikimMarusaumi baitbaka, ocobenno Ha I ctaguu - BeeneHud Buia -
peyluee 3HaueHue umeroT 1 u 1l 3Tans! ydeTHbIX pa6ot, Ha Il cragmuu - pacceienus Buja - 11 aTan. Toneko B
3aBepLIANONIYI0 PEaKKINMaTH3aLHMI0 OHOLEHOTHHECKYIO CTaIMI0, KOTAA CYPKH 3aifMyT BCE MPHIOAHBIE YYACTKH,
NMPOYHO 32KPenATC# Ha BHOBb OCBOCHHOH NOCTaTO4HO 06UIMPHON TEPPUTOPHM M BOWAYT B COCTAB MECTHBIX
BHOIEHO30B, BO3MOXKHO NpHMEeHEHWe OOLIENPHHATON JUIS ECTECTBCHHBIX MOCENSHWH METOMMKM ydera C
IKCTpAIOLLHEH TaHHBIX.

B Hmxkeropoackoi o0nactd, BO BHOBb 00pasyloilemcs CeBepo-3alajHoM B Cpennem TloBomxbe
[OCENEHHH, HAXOAAUIEMCS HA CTA/MH PACCENeHNs BUNA M 3aHMMAOLIEM HeQONBIIYIO TEPPHTOPHIO, BO3MOKHO
MpoBejleHHe CIVIOINHOTO BH3yanbHOro ydera Oaiibaka. [Ina ydera JIETOM Haubosiee ONArompusITHA TerUias
fe3peTpeHHas moroja. BrionHe 10mycTiHM ABYKDATHBIH Y9€T CYpPKOB C 00A3aTeNLHEIMMA HabMOKEHHAMM YTPOM H
BEYEPOM M MCTIONB30BAHMEM MPENIAraeMBbiX [HOTPABOK.

Cpean ucceaoBarenieli HeT eIMHOro MHEHHA O JOIYCTHMOCTH NMPOBEICHNA ABYKPATHOTO yHeTa CypKOB.
Hampumep, B.M. Mamkun (1989), ero nonyckaer, a B.B. Cynuoe 1 B.JO. Pymanuer (1993) cuutaror, 4T0
NOJHOTA y4eTa NpH HeM CIMIIKOM Hu3ka. [To Hamemy MHEHHIO, ABYKPATHBIH Y4€T BIOTHE JONYCTHM B TC
1epHoAkl, KOTa y CYPKOB aKTHBHOCTb BBICOKZ, a NOrOAa OTBOAMT KM Majlo BPEMCHH A npeObIBaHNA Ha
MOBEPXHOCTH 3eMIH. DTH OOCTOATENBCTBA OMPENENSioT Gonee NPYXKHbIH BBIXOA 3BEPRKOB M3 HOP yTPOM M
pevepoM. [ToaToMy aByKpaTHbli ydeT Gaiibaka B JleTHHE MECALIB! JODKEH GbITH YCTIENIHBIM.
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