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Abstract

Introduction. Anthrax is registered annually in the Russian Federation. The constant risk of complication of the
epizootological and epidemiological situation on anthrax is due to the widespread distribution of soil foci of infec-
tion (anthrax burials (AB), «pestilence fields») and associated stationary hazardous areas (SHA).

The aim is to update data on anthrax SHA and soil foci in order to improve epidemiological surveillance of anthrax
in the Russian Federation.

Materials and methods. Archival and reference materials on anthrax SHA and soil foci, accounting and reporting
data of territorial bodies of Rospotrebnadzor and veterinary service were used.

The selection of criteria for characterizing anthrax SHA, AB and «pestilence fields» was carried out, using which
the structure of databases of anthrax SHA and soil foci was developed.

Results. For the first time, electronic databases of anthrax SHA and soil foci on the territory of Russia were
developed, containing updated information of the characteristics of 32566 SHA and 3314 soil foci (3185 AB and
129 «pestilence fields»). Analysis of the data revealed a decrease in the number of SHA and AB in the country
compared to the reference data, as well as a lack of correlation between the counted number of SHA and AB in
most regions, indicating the presence of a large number of unreported AB and the persistence of potential risks
of infection situation complications.

Conclusion. The introduction of up-to-date databases of anthrax SHA and soil foci into the practice of Rospotreb-
nadzor bodies and institutions and veterinary services will improve the level of information support and efficiency
of epidemiological surveillance of anthrax in the Russian Federation.

Keywords: anthrax, stationary hazardous area, soil focus, anthrax burial, «pestilence field», epizootological and
epidemiological monitoring.
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AKTyanusaumsa JaHHbIX 0 CMOMpeA3BEHHbIX CTaLlNOHAaPHO
Heb6narononyy4HbIX NyHKTax M NOYBEHHbIX OYarax Kak OCHOBa
COBepLUeHCTBOBAHMNSA 3NN300TOJIOr0-3NNAEMNONOrNYEeCKOro
MOHUTOPUHra cnbupckon a3sbl B Poccuinckon QPepgepauum
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AHHOMauusi

BeepneHue. Cnbupckasa s3sa B Poccuinckon ®enepauun pernctpupyetcsa exerogHo. CoxpaHeHne noCToOSHHOrO
pycka OCMOXHEHUSI 3MM300TONOro-aNMAEMMONOrMYECKo CUTyaumMmn no cnubupckonm s3se obycroBrneHo noBsce-
MECTHbIM pacnpoCTpaHeHWeM NMOYBEHHbIX 04aroB UHdEKLUuK (CMbrpessBeHHbIX 3axopoHeHnin (CA3), «MopoBbIX
norew») 1 CBA3aHHbIX C HAMK CTauuoHapHO HebrarononyyHbix nyHkToB (CHIT).

Llenb paboTbl — akTyanusaums AaHHbIx 0 cubupesnsseHHbix CHIT 1 noYBeHHbIX oyarax ¢ Lenbio COBEepPLIEHCTBO-
BaHWA 3NMAEMMONOrMYecKoro Hagaopa 3a cubupckon sa3son B Poccuu.

MaTtepuanbl u meToabl. /cnonb3oBaHbl apxvBHbIE, CNPaBOYHbIE MaTepuansl 0 cubnpesasseHHbix CHIT n noy-
BEHHbIX o4arax, y4éTHble U OTYETHbIE AaHHble TeppuTopuanbHbIX opraHoB PocnoTpebHaas3opa u BeTeprHapHoi
cnyx6bl. OcyLlecTBnNéH Nogbop Kputepues xapakTepucTukm cnbupessseHHblix CHIM, CA3 1 «MopoBbIx nonewn»,
C NCMONb30BaHNEM KOTOPbIX pa3paboTaHa cTpykTypa 6a3 gaHHbix CHI 1 novBeHHbIX o4aroB cMbMpckon S3Bbl.
Pe3ynbraThl. Bnepsble paspaboTtaHbl anekTpoHHble 6a3bl AaHHbIX cnbupesisaBeHHbIx CHIT n noyBeHHbIX o4aros
Ha Tepputopun Poccuu, coepxalume akTyanmsampoBaHHy MHopmauuio o xapakrepuctukax 32 566 CHI u
3314 no4seHHbIx oyaroB (3185 CA3 1 129 «mopoBbIX noneny). AHanu3 AaHHbIX BbISBUN CHWXKeHne ymicna CHIN
n CA3 Ha Tepp1TOpMM CTpaHbl NO CPaBHEHMIO CO CNPaBOYHBIMU CBEAEHUSIMU, @ Takke OTCYTCTBME KOppensummn
Mexay y4TéHHbIM konudectsoM CHIT n CA3 B 60onblUINMHCTBE PETMOHOB, YTO YKa3biBaeT Ha Hanu4me 60nbLIoro
yncna HeyyYTéHHbIX CHAS 1 coxpaHeHne noTeHUmManbHbIX PUCKOB OCIOXHEHMS CUTYaummn NO UHAEKLNN.
3akntoveHue. BHeapeHue B npakTyKy opraHoB 1 yupexaeHuin PocnotpebHaasopa, BeTeprHapHoOn cnyx0Obl akTy-
anbHbIx 6a3 gaHHbIX cnbupesasseHHblX CHI 1 NO4YBEHHbIX O4aroB MO3BOMUT MOBLICUTL YPOBEHb MH(OPMAaLMOH-
Horo obecneyeHns 1 aPHEKTUBHOCTM ANMAEMUOITOTMYECKOro Haa3opa 3a cnbmpckon s3son B Poccun.

KnroueBble cnoBa: cubupckas si38a, cmayuoHapHo Hebria2ononyyHbil no cubupckol si38e MyHKM, roYeeHHbIU
o4ae, cubupesiageHHOE 3aXOPOHEHUE, «MOPOBOE r10J1ex», 3MU300MOII020-31MUOEMUOTI02UYECKUl MOHUMOPUHE

McmoyvHuk ¢puHaHcupoeaHusi. ABTOpbI 3aBMSAT 06 OTCYTCTBMMN BHELLUHEro (OMHAHCUPOBAHUS NPU NPOBEAEHUN UC-
crnepoBaHus.

KoHgpnnukm uHmepecoe. ABTOpbl AeKNapupyoT OTCYTCTBUE SIBHbIX U MOTEHLMATbHBIX KOH(IIMKTOB UHTEPECOB, CBSi-
3aHHbIX C NyGnuKaLmeit HacTosILLe CTaTbu.

Ana yumupoeanus: Monoea A.lO., KynnyeHko A.H., AkumknH B.T., BanaxoHos C.B., lorsuH ®.B., PasaHoBa A.l",
lepacumenko [.K., INloktnoHoesa M.H., YekaHoBa T.A., fiyrapxanosa 3.9., HukutuHa A.B., OnenHukoBa K.A., MNeykos-
ckuin A., MeseHues B.M., CemeHoBa O.B., AkceHoBa J1.}O., EpemeHko E.WN., NonosuHckas T.M., JlagHein B.W., Me-
Tpemregnuweunu K., Kpaeey E.B., Bacunbes B.B., ViBaueBa M.A. AkTyanusauusi AaHHbIX O CMOUPEA3BEHHbIX CTaLn-
OHapHO HeGnarononyyYHbIX MyHKTax U MOYBEHHBIX OYarax kak OCHOBa COBEPLUEHCTBOBAHUSI 3MN300TONOro-anuaemMmno-
JIOrM4eCcKoro MOHUTOpPUHIra cubupckon A3Bbl B Poccuiickon ®enepaunn. XKypHan mukpobuonozuu, anudemuonozuu u
ummyHobuonoeuu. 2025;102(3):271-283

DOI: https://doi.org/10.36233/0372-9311-692

EDN: https://www.elibrary.ru/QWEPWI

© Monosa A.10., Kynnyexko A.H., Akumkun B.I", BanaxoHos C.B., lloreuH ®.B., PasaHoBa A.l"., lepacumenko [.K., NoktnoHosa M.H., YekaHosa T.A.,
Oyrapxanosa 3.®., HukutuHa A.B., OnenHukosa K.A., Meykosckuii A., Me3eHueB B.M., CemeHoBa O.B., AkceHoBa J1.0., Epemenko E.U.,
lonosuHckas T.M., NNagHbii B.W., Metpemreanuweunu K., Kpaeey E.B., Bacunbes B.B., MBaueBa M.A., 2025



KYPHAJ1 MUKPOBUOJIOTUN, SMTMAEMNONOTUN N UMMYHOBUOJOT M. 2025; 102(3)

DOI: https://doi.org/10.36233/0372-9311-692

273

OPUTVHANbBbHbBIE NCCITIEAOBAHNA

Introduction

Anthrax is a highly dangerous zoonotic infec-
tious disease characterized by its practically ubiq-
uitous distribution in the Russian Federation [1, 2].
The persistence of epizootiological and epidemiolog-
ical instability regarding anthrax is due to the exis-
tence of Bacillus anthracis in the form of spores re-
sistant to environmental factors, capable of long-term
survival in the soil and the formation of numerous
soil foci—anthrax burials (AB), “pestilence fields
(extensive areas without clear boundaries where mass
animal deaths associated with anthrax epizootics were
observed in the past), the indicators of which are sta-
tionary hazardous areas (SHA) [2—4].

In Russia, over 37,000 SHA active from 1900 to
2003 (several SHA since the late 19th century) have
been registered more than 70,000 times [5], and at least
4,000 AB [6-10]. A significant number of hazardous
areas and soil foci, along with incomplete surveillance
and coverage of vaccination for livestock, as well as in-
dividuals at high risk of infection, maintain a potential
threat of worsening the situation with zoonotic diseases
in the country [11, 12].

The stabilization of the situation regarding an-
thrax infection can be facilitated by an approach to
the comprehensive solution of tasks in epizootiologi-
cal and epidemiological monitoring, the most import-
ant component of which is the updating (revision and
clarification of data) and systematization of informa-
tion about anthrax and soil foci in each subject of the
Russian Federation. The generalization and analysis of
updated information on SHA and soil foci will ensure
the improvement of surveillance over anthrax, increas-
ing the effectiveness of managerial decisions during
disease outbreak investigations, including the use of
modern geographic information systems in conducting
a combined correlational analysis of the characteristics
of anthrax activity depending on the influence of en-
vironmental factors (natural-geographical, social, etc.),
preventing the emergence of new infection cases [1, 3,
13-16].

The aim of the study is to update data on SHA
and anthrax soil foci (anthrax, “pestilence fields )
to improve epidemiological surveillance of anthrax in
Russia.

Materials and methods

Archival and reference information on anthrax in
SHA (Cadastre of stationary hazardous areas of anthrax
in the Russian Federation, edited by B.L. Cherkassky,
2005, hereinafter referred to as the Cadastre) [5] and
soil foci (List of animal burial sites (including anthrax
sites) located in the territory of the Russian Federation,
2011-2013, in 5 parts, hereinafter referred to as the
List) [6-10], as well as accounting and reporting data
from the Federal Service for Surveillance on Consumer
Rights Protection and Human Wellbeing (Rospotreb-

nadzor) by subjects of the Russian Federation and ter-
ritorial veterinary service bodies, were used as research
materials.

The necessity to update the Cadastre [5] is due to
changes in the administrative status of a large number
of settlements: renaming and re-subordination of mu-
nicipal formations, the transfer of several settlements
to other municipal formations (consolidation, etc.), the
liquidation of many settlements under the status of "for-
mer settlement”, etc., as well as the inclusion of data
on the settlement activity in the 21st century. The im-
portance of updating the List [6—10] in the regions of
Russia is related to the elimination of a large number of
AB, the identification of previously unreported burials,
the clarification of AB characteristics: AB sizes, com-
pliance of AB facilities with veterinary and sanitary
regulations for maintenance, the presence of adminis-
trative and economic affiliation of AB, the sanitary pro-
tection zone (SPZ) of AB, geographical coordinates of
location, etc.

With the aim of updating data on SHA and anthrax
soil foci in the subjects of the Russian Federation, an
expanded selection of criteria for the characteristics of
SHA, AB and “pestilence fields ” has been carried out,
based on which the structure of regional databases for
SHA and soil foci of infection has been developed.

Specialists from the Stavropol Anti-Plague Insti-
tute of Rospotrebnadzor, the Central Research Institute
of Epidemiology of Rospotrebnadzor, the Irkutsk An-
ti-Plague Institute of Rospotrebnadzor and the Rostov
State Medical University have conducted the systemati-
zation and analysis of the established regional databas-
es of anthrax and soil foci for each subject, and created
two generalized electronic databases (EDB): "Station-
ary Hazardous Areas of Anthrax on the Territory of the
Russian Federation" and "Soil Foci of Anthrax on the
Territory of the Russian Federation."

The database "Stationary Hazardous Areas of An-
thrax on the Territory of the Russian Federation" is an
MS Excel workbook with the following structure: sum-
mary data on SHA in the territory of Russia and infor-
mation on the presence and characteristics of SHA in
the subjects of the Russian Federation.

The SHA EDB for each subject has the following
structure:

1) data on SHA in accordance with the Cadastre
[5]: subject of the Russian Federation, administrative
district, municipal formation, populated area;

2) updated data on SHA with an indication of the
current status of SHA (existing, former/liquidated set-
tlement, incorporated into another settlement, renamed,
etc.): subject of the Russian Federation, administrative
district, municipal formation, settlement;

3) information on SHA activity: years of SHA ac-
tivity manifestations;

4) information on the morbidity of animals and
humans;
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5) geographical coordinates of the SHA location.

The EDB "Soil Foci of Anthrax in the Territory of
the Russian Federation" is a MS Excel workbook that
includes summarized information about anthrax soil fo-
ci (AB, “pestilence fields ) and data on the presence
and characteristics of anthrax soil foci in the subjects
of Russia.

The EDB of soil foci for each subject has the fol-
lowing structure:

1) updated data on the AB (“pestilence fields ”):
subject of the Russian Federation, administrative dis-
trict, municipal formation, populated area;

2) availability of a veterinary sanitary card for the
breeding farm;

3) years of animal burial (for AB), animal mortal-
ity (for the “pestilence fields *’);

4) type of soil focus: AB (earth pit, equipped an-
imal burial ground, Bekari biothermal pit, wooden log
cabin), “pestilence field ”;

5) method of animal disposal: not disposed of
(burial of animal carcasses), incineration (burial of ash
residue);

6) the number of buried/deceased animals by spe-
cies;

7) AB Square (“pestilence field ”);

8) Veterinary and sanitary condition of the AB:
fence, signboards, hill, moat;

9) presence of the AB in the flood zone: yes/no;

10) use of the AB: conserved/used;

11) administrative and economic affiliation of the
AB: presence of a land user (custodian);

12) characteristics of the AB SPZ : information on
the presence and size of the SPZ, economic use of the
regulated SPZ (within a radius of 1000 m): presence of
residential development, parks, recreational areas, live-
stock farms, cattle transit routes, planned construction
sites, exploration and extraction of mineral resources,
flood zones, etc.;

13) geographical coordinates of the location of the
AB (“pestilence field”).

Certificates of state registration have been ob-
tained for the developed databases of SHA and soil foci
in the subjects of the Russian Federation' 2.

Results

Results of the data update on anthrax
in the subjects of the Russian Federation

The EDB “Stationary Hazardous Areas of Anthrax
on the Territory of the Russian Federation” as of April
2025 contains updated information on the characteris-

! Database "Permanently affected by anthrax sites in the territory

of the Russian Federation", certificate of state registration dated
08/01/2024 No. 2024623389.

Database "Soil foci of anthrax on the territory of the Russian
Federation", certificate of state registration dated 05.11.2024 No.
2024624926.
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tics and locations of 32,566 SHA (Table 1).

In the subjects of the Russian Federation as a
whole, 4795 fewer SHA have been updated compared
to the Cadastre data [5]. The number of accounted SHA
in most subjects of Russia in the Central, Northwestern,
Volga and Ural federal districts is less than the number
of SHA indicated in the Cadastre [5]. An increase in the
number of SHA has been identified in several subjects
of the Southern, North Caucasian, Siberian and Far
Eastern federal districts.

In 18 subjects of the Central Federal District,
7969 SHA have been updated. Compared to the Cadas-
tre [5], the number of SHA decreased by 2458 points.
The highest number of SHA (over 700 points) were re-
corded in the Oryol (759 SHA), Voronezh (781) and
Ryazan (840) regions. From 2000 to 2024, 35 SHA
were active in 7 subjects of the Central Federal District:
in Voronezh (12 SHA), Kursk (10), Tambov (5), Bel-
gorod (4), Tula (2), Oryol (1) and Ryazan (1) regions.
Geographical coordinates of the locations have been
established for 7810 (98%) SHA.

In the Northwestern Federal District, out of 2148
SHA [5], information on 1500 SHA has been updated
in 10 out of 11 subjects, and there are no registered
SHA in the federal city of St. Petersburg. The major-
ity of SHA are recorded in the Novgorod (772 SHA)
and Vologda (435) regions, while the fewest are in the
Nenets Autonomous District (16), Kaliningrad (3) and
Murmansk (2) regions. Since 2000, anthrax infection
has not been observed in the Northwestern Federal Dis-
trict. Geographical coordinates are known for 98.6% of
SHA in the Northwestern Federal District.

In the Southern Federal District, information has
been updated on 2,589 SHA located in all subjects, ex-
cept for the city of federal significance Sevastopol. The
number of SHA exceeded the Cadastre data [5] by 136
points, which is primarily due to the inclusion of the
Republic of Crimea in the Southern Federal District,
where 211 SHA are accounted for, as well as the in-
crease in the number of SHA in the Volgograd region
(from 719 to 727), the Republic of Kalmykia (from
79 to 99), and the Republic of Adygea (from 74 to 75).
The maximum number of SHA was recorded in the Ros-
tov region — 797 points. In the Southern Federal Dis-
trict, manifestations of the infection were registered in
35 SHA from 2000 to 2016, with a relatively larger
number in the Rostov region (11 SHA active in 2000,
2002, 2003, 2005-2007, 2010, 2014). Geographical
coordinates have been determined for the majority of
SHA (96.6%), and in the republics of Kalmykia (99
SHA) and Crimea (211), for all points.

In all 7 subjects of the North Caucasian Feder-
al District, 1256 SHA have been recorded, which is
31 points more than in the Cadastre [5]. Since 2000,
the infection has been detected in 49 SHA across 5 re-
gions, during this period, anthrax was only absent in the
Kabardino-Balkar and Karachay-Cherkess republics.
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Table 1. Summary data on updated SHA in the Russian Federation
Number of Number of SHA Number of SHA Number of
Number of SHA Number of SHA with with information with information SHA with known
Federal ; ) : . .
District according to the SHA according manlfest.a.tlons abqut cases abo.ut cases gquraphlcal
Cadastre [5] to the updated data of activity of disease in of disease in coordinates of the
since 2000 animals humans locations

Central 10,427 7969 35 1549 111 7810
Federal

District

Northwestern 2148 1500 - 63 9 1479
Federal

District

Southern 2453 2589 35 953 172 2500
Federal

District

North 1225 1256 49 919 547 1234
Caucasian

Federal

District

Volga Federal 13113 10,947 32 4001 804 10,511
District

Ural Federal 2096 1945 4 187 2 1896
District

Siberian 4766 4990 24 2942 168 3643
Federal

District

Far Eastern 1133 1370 5 466 118 1093
Federal

District

Total 37,361 32,566 184 11,080 1931 30,166

In the Republic of Dagestan, the predominant number
of SHA in the North Caucasian Federal District was
recorded — 516 (41%), of which 25 outbreaks of the
disease were active in 23 SHA from 2000 to 2022. In
the Stavropol Krai, out of 361 SHA from 2001 to 2022,
10 outbreaks were registered at 10 points. Overall, the
geographical coordinates of the locations have been
determined for more than 98% of SHA in the North
Caucasian Federal District (in the Republic of Ingushe-
tia and the Kabardino-Balkar Republic — for 100%
of SHA).

In the Volga Federal District (a total of 14 sub-
jects), the number of hazardous production facilities
decreased by 2,166 — 10,947 SHA were updated. The
reduction in the number of recorded SHA is most pro-
nounced in the Kirov region (from 1275 to 534 SHA),
the Republic of Bashkortostan (from 1587 to 1292),
the Orenburg region (from 1064 to 822), and the Uly-
anovsk region (from 608 to 372). More than 60% of
all SHA in the Volga Federal District are localized in 5
subjects: Nizhny Novgorod Region (1893), the Repub-
lic of Tatarstan (1320), the Republic of Bashkortostan
(1292), the Chuvash Republic — Chuvashia (1231),
and Saratov Region (1040). At the same time, in the
Republic of Tatarstan, the number of SHA exceeds the
Cadastre data [5] by 111 points. Since 2000, anthrax
has been observed in 32 SHA, with the highest activi-
ty recorded in 2000-2014 in the Republic of Tatarstan

(12 outbreaks in 10 SHA); 1-6 SHA were active in 7
subjects of the Volga Federal District. The coordinates
of the locations have been established for 96% of the
SHA in the Volga Federal District.

In the Ural Federal District, 1945 SHA have been
updated in 6 subjects, which is 151 SHA fewer than in
the Cadastre [5]. The overwhelming majority of SHA
are noted in the Tyumen region (952 SHA; 49%), fol-
lowed by Sverdlovsk (372), Kurgan (317), and Chel-
yabinsk (255) regions. In the Yamalo-Nenets Auton-
omous District, the number of SHA increased from 8
to 29. The smallest number of SHA was recorded in
the Khanty-Mansi Autonomous District — Ugra —
20 (1%) SHA. The latest instances of anthrax were
recorded in Chelyabinsk Region (in 2009 — 1 SHA)
and Yamalo-Nenets Autonomous District (in 2016 —
3 points). Geographical coordinates have been deter-
mined for 97.5% of the district areas.

In the Siberian Federal District, 4,990 SHA have
been accounted for—the current number of SHA ex-
ceeds the Cadastre data [5] by a total of 253 in 8 out
of 10 subjects; a decrease in the number of SHA has
been recorded in the Republic of Tyva (from 175 to
156 SHA) and Kemerovo Region (from 161 to 151).
The highest number of SHA was recorded in Altai Krai
(1363) and Omsk Region (1175), while the lowest was
in the Altai Republic (61). Outbreaks of anthrax after
2000 occurred in the Republic of Tuva (10 active an-
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thrax foci; 11 outbreaks), Altai Krai (9; 9), Omsk Re-
gion (3; 3), and Krasnoyarsk Krai (2; 3). The geograph-
ical coordinates of 73% of the SHA in the Siberian Fed-
eral District have been established.

The Far Eastern Federal District consists of 11
subjects, among which manifestations of anthrax have
historically not been registered only in the Magadan re-
gion and the Chukotka Autonomous District. In total, as
a result of the update, 1370 SHA have been accounted
for in the Far Eastern Federal District (1133 according
to Cadastre data [5]). An increase in the number of SHA
was noted in 5 subjects, a match in 3, and a decrease in
1 (Khabarovsk Krai — from 46 to 41 SHA). The high-
est proportion of SHA (more than 60% of points) was
identified in the Sakha Republic (Yakutia) (400 SHA)
and the Zabaykalsky Krai (454). In 2002, 2007 and
2008, Yersinia pestis manifested in the Zabaykalsky
Krai (2 active foci; 2 outbreaks) and the Republic of
Buryatia (3; 4). Geographic coordinates are known for
80% of SHA.

Results of the data update regarding anthrax soil foci
in the subjects of the Russian Federation

The EDB "Soil Foci of Anthrax in the Territory of
the Russian Federation" as of April 2025 includes up-
dated information on 3314 anthrax soil foci: 3185 AB
and 129 “pestilence fields” (Table 2).

Data analysis showed that the number of registered
AB in the subjects of the Russian Federation is 930
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lower compared to the information in the List [6—10]
due to a decrease in the number of recorded infectious
diseases in most subjects of the Central Federal Dis-
trict, Southern Federal District, North Caucasian Feder-
al District, Volga Federal District, Ural Federal District
and Far Eastern Federal District. In certain subjects of
the Northwestern Federal District and the Siberian Fed-
eral District, an increase in the number of registered AB
has been noted. There is information about 129 “pesti-
lence fields” in the Russian Federation.

In 13 subjects of the Central Federal District,
534 AB have been updated, which is 126 fewer than
the data in the List [7]. The decrease in the number of
AB in the Central Federal District is due to the removal
of AB from the registry. Thus, in the Voronezh region,
all 81 AB were removed from the registry, 50 of which
had custodians, after receiving negative laboratory test
results for the presence of anthrax in individual soil
samples taken from the AB. They were also removed
from the regional registers of AB in the Belgorod (14),
Kostroma (13), Kursk (13) and Tver (10) regions. AB
are not listed in the Ryazan, Smolensk, Tambov and Tu-
la regions.

The highest number of registered AB is in the
Kursk (146), Tver (143), and Belgorod (71) regions.
Fewer than 10 AB are registered in the Yaroslavl (4),
Kaluga (3), Bryansk (1) regions, and in the city of Mos-
cow (1). The number of registered AB in the Central
Federal District increased compared to the data from

Table 2. Basic data on updated anthrax soil foci in the Russian Federation
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Central Federal 660 534 - 156 286 427/42 64 140/394 325 533
District
Northwestern 112 115 50 27 87 109/1 3 95/20 93 163
Federal District
Southern Federal 210 112 - 1 111 50/0 62 91/21 55 112
District
North Caucasian 278 238 - 26 212 84/20 134 4/234 343 112
Federal District
Volga Federal 2197 1742 - 426 1170 1519/0 223 1468/274 470 1738
District
Ural Federal 185 123 39 8 102 70/0 53 49/74 49 162
District
Siberian Federal 162 180 40 12 152 143/36 1 144/36 89 219
District
Far Eastern 311 141 - 10 102 28/30 83 21/120 86 128
Federal District
Total 4115 3185 129 666 2222 2430/129 623 2012/1173 1510 3167
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the List [7] in the Moscow (from 37 to 41) and Bryansk
(from O to 1) regions.

According to the available data, 286 (53.6%) AB
contain ash residues after the incineration of livestock
that died from anthrax, in 156 (29.2%) AB the carcasses
of animals are buried, and for 92 AB, information on
the burial method is absent. Data analysis showed that
compliance of the AB with the veterinary and sanitary
regulations content was noted for 427 (80%) AB, par-
tial compliance for 8% of the burials, and non-compli-
ance for 12%. However, the majority of AB in the dis-
trict (394 AB; 73.8%) do not have economic affiliation,
including all 143 AB in Tver, all 17 AB in Lipetsk, 138
out of 146 in Kursk, 49 out of 51 in Ivanovo, 39 out of
41 in Moscow, 6 out of 71 in Belgorod, and 2 out of
24 in Vladimir regions. The risk of being in a poten-
tial flooding zone has been identified for 5 burials: 3 in
the Kursk region and 2 in the Ivanovo region. The geo-
graphical coordinates of the locations are known for all
the burial sites, except for one AB in the Kursk region.

Economic use of the territory at a distance of 1000
m from the AB has been determined for half of the buri-
al sites (50.9%) — near 149 AB there are residential
buildings and recreational areas, 123 AB have livestock
farms, pastures, etc., and 53 are flood-prone areas. The
SPZ has been established for 81 AB in the Belgorod
(70), Tver (8), Yaroslavl (2), and Bryansk (1) regions.

In the territory of 9 out of 11 subjects of the North-
western Federal District, 115 AB have been registered,
which is 3 more than in the List [6]: the number of AB
increased from 25 to 30 in the Pskov region, while there
was one less burial site in the Republic of Karelia and
the Leningrad region. The overwhelming majority of
AB in the district are located in Vologda (42), Pskov
(30), and Arkhangelsk (24) regions, with isolated sites
recorded in the Republic of Karelia (7), Novgorod (4),
and Murmansk (3) regions, the Republic of Komi (2),
Kaliningrad (2), and Leningrad (1) regions. The AB is
absent in the federal city of St. Petersburg and the Ne-
nets Autonomous District. Information has also been
obtained about 50 “pestilence fields ” in the territory
of the Nenets Autonomous District, which formed be-
tween 1880 and 1934 during the course of epizootics of
the disease.

According to the provided information, ash resi-
dues are buried in 87 (75.7%) AB, unutilized carcass-
es in 27 (23.5%) AB; data on the burial method is un-
known for 1 AB in the Republic of Karelia. According
to the available data, 96% of the AB in the Northwest-
ern Federal District fully or partially comply with the
content of the veterinary and sanitary regulations, while
3 burial sites in the Pskov (2) and Vologda (1) regions
do not comply. The presence of a custodian has been
established for the majority (82.6%) of the facilities (95
AB), while its absence has been noted for 20 (Arkhan-
gelsk region — 13, Republic of Karelia — 6, Vologda
region — 1). On the territory at risk of flooding, there

is 1 burial site in the Vologda region. Geographical co-
ordinates are known for 98.3% of the AB and 100% of
the “pestilence fields ™.

Within a radius of 1000 meters from 67 AB, the
presence of residential development and recreation-
al areas has been identified, from 23 AB — livestock
farms, and from 1 AB — a flood-prone area. SPZ are
defined only for 2 AB in the Arkhangelsk and Vologda
regions.

In the Southern Federal District, 112 AB have
been updated in 5 out of 8 subjects, with the highest
number in the Rostov Region (78), as well as in the
Astrakhan Region (15), the Republic of Crimea (13),
the Republic of Kalmykia (5), and Krasnodar Krai (1).
The removal from the registry of all 114 burial sites in
the Republic of Adygea, as well as 1 burial site in the
Republic of Kalmykia, resulted in a nearly twofold de-
crease in the number of burials in the Southern Federal
District compared to the information in the List [6], ac-
cording to which 210 burial sites were registered in the
Southern Federal District (excluding burials in the Re-
public of Crimea due to the release of List [6] in 2011).
The absence of registered AB is also indicated for the
Volgograd region and the federal city of Sevastopol.

According to the provided information, almost
all (99%) AB in the Southern Federal District contain
the burial of ash residues after the incineration of fall-
en livestock, except for one AB in the Krasnodar Krai
with the burial of an unprocessed animal carcass. Fifty
(44.6%) AB comply with veterinary and sanitary stan-
dards; among the 62 AB that do not comply with veteri-
nary and sanitary regulations, 55 (88.7%) AB are locat-
ed in the Rostov region. Administrative and economic
affiliation has been determined for 91 (81.3%) AB: 75
(96%) burials in the Rostov region, 13 (100%) AB in
the Republic of Crimea, 2 AB in the Astrakhan region,
and 1 AB in the Krasnodar region. Geographical coor-
dinates are known for 100% of the burial sites.

The presence of residential buildings and parks
has been identified within the one-kilometer zone of 39
AB, livestock farms within 15 AB, and flood-prone ar-
eas within 1 AB. Buffer zones have been established for
3 AB in Astrakhan Region and 1 AB in Rostov Region.

In the North Caucasian Federal District, 238
hazardous AB have been identified in 5 out of 7 sub-
jects. Overall, the number of AB in the North Caucasian
Federal District has decreased by 40 burial sites com-
pared to the List [6], which is related to the removal of
45 AB from the registry in the Stavropol Krai (a de-
crease from 75 to 30) and the inclusion of 5 previously
unaccounted AB in the regional registers of supervised
facilities: 2 in the Karachay-Cherkess Republic (0/2),
and 3 in the Republic of North Ossetia-Alania (139 out
of 142). The number of AB remained unchanged in the
Kabardino-Balkar Republic (62) and the Republic of
Dagestan (2). In the Chechen Republic and the Repub-
lic of Ingushetia, the anthrax is not accounted for.
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Ash residues are contained in 212 (89%) of the 4
subjects. The unutilized carcasses of livestock that died
from the infection are buried in 24 AB of the Stavropol
Krai and 2 AB of the Republic of Dagestan.

Compliance of the AB with the standards of the
veterinary and sanitary regulations was determined for
84 (35.3%) AB — all AB located in the Republic of
Dagestan, Kabardino-Balkar, and Karachay-Cherkess
republics, and for 18 (60%) AB in the Stavropol Krai.
Partial compliance was established for 20 (8.4%) AB:
17 (12%) in the Republic of North Ossetia-Alania, and
3 (10%) in the Stavropol Krai. 134 (56.3%) of the AB
do not comply with the veterinary and sanitary regula-
tions: the overwhelming majority of the burials are in
the Republic of North Ossetia-Alania (125 out of 142;
88%) and 9 (30%) in the Stavropol Krai. In the North
Caucasian Federal District, there are 4 AB sites with
custodians (2 each in the Republic of Dagestan and the
Karachay-Cherkess Republic). In the area of potential
flooding, there are 2 burial sites located in the Kab-
ardino-Balkar Republic. The exact geographical coor-
dinates have been determined for 112 (47.1%) of the
AB in the district.

Within a radius of 1000 meters from 176 AB, res-
idential development has been identified, from 162 —
livestock enterprises, pastures, from 3 — flood zones.
SPZ are established only for 11 (4.6%) AB in the Stav-
ropol Krai (8), the Republic of Dagestan (2), and the
Karachay-Cherkess Republic (1).

In the Volga Federal District, 1742 AB are cur-
rently accounted for, located in 12 out of 14 subjects.
The number of burials has decreased by 455 compared
to the data in the List [10], which contains information
about 2197 AB. The decrease in the number is due to the
removal of 483 AB from the records: 345 in the Chu-
vash Republic, 102 in the Mari El Republic, 33 in the
Kirov region, 2 in the Penza region, and 1 in the Oren-
burg region. The number of registered AB increased in
the Republics of Mordovia (by 23) and Tatarstan (by 4),
and in the Udmurt Republic (by 1).

The territorial distribution of AB is as follows: the
majority of AB are accounted for in the Republics of
Tatarstan (808) and Mordovia (250), Nizhny Novgorod
Region (231), Udmurt Republic (101), Penza Region
(84), Perm Krai (79), Chuvash Republic — Chuvashia
(52); followed by Ulyanovsk Region (39), Republic of
Mari E1 (37), Kirov Region (34), Orenburg Region (24),
and Samara Region (3). In the Republic of Bashkorto-
stan and Saratov Region, no AB have been registered.

The majority (67.1%) of AB are characterized by
the burial of ash residues, 24.5% by the burial of corps-
es of domestic animals, and for 8.4% of AB, informa-
tion about the nature of the burial is absent. Non-com-
pliance with the veterinary and sanitary regulations has
been established for 223 (12.8%) AB in the district,
while 1519 (87.2%) AB comply with the maintenance
regulations. A significant portion of the AB (84.3%) has
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administrative and economic affiliation. All 250 AB in
the Republic of Mordovia, 11 in the Orenburg region,
10 in the Kirov region, and 3 in the Samara region (a to-
tal of 274 AB) are unowned. Five burials in the Nizhny
Novgorod region and three in the Republic of Mari El
are at risk of flooding. Geographic coordinates have
been determined for 99% of the AB in the Volga Feder-
al District, and are unknown for 4 burials (2 each in the
Republic of Tatarstan and Penza Region).

Economic use of the territories adjacent to the
burial sites within a radius of 1 km has been determined
for 406 AB, and flood-prone areas for 43. SPZ have
been established for 69 AB, 45 of which are located in
the Republic of Tatarstan.

The information on the presence of 123 burials
across all 6 subjects of the Ural Federal District has
been updated, which is 62 fewer than in the List [8].
The decrease in the number of AB was recorded only
in the Tyumen region, where 72 out of 74 burials were
removed from the registry. An increase in the number
of registered cases of anthrax was noted, primarily
due to the formation of 9 cases in Yamal-Nenets Au-
tonomous District during the largest anthrax epizoo-
tic among reindeer in 2016 (an increase from 0 to 9),
as well as the registration of 1 case in Kurgan Region
(an increase from 20 to 21). The number of registered
AB in the other subjects of the Ural Federal District
remained the same: Sverdlovsk Region — 72, Chelya-
binsk Region — 17, Khanty-Mansi Autonomous Dis-
trict — Ugra — 2. In addition to the anthrax outbreaks,
the location of 39 “pestilence fields ”” formed since 1908
during anthrax epizootics among reindeer, which cover
more than 8 million hectares of the Yamalo-Nenets Au-
tonomous District.

According to the available information, 83% of
AB contain ash residues, 8 AB in the Sverdlovsk re-
gion have unprocessed carcasses, and data is missing
for 13 burials. Compliance with the veterinary and san-
itary regulations has been established for 57%, while
53 (43%) AB in the Sverdlovsk (49), Chelyabinsk (3),
and Kurgan (1) regions do not comply with the veteri-
nary and sanitary regulations. A significant number (74
out of 123 AB; 60%) are abandoned, including 49 AB in
Sverdlovsk Region, 16 in Kurgan Region, and 9 in the
Yamalo-Nenets Autonomous District. In the area of
potential flooding, 1 contaminated site is located in the
Sverdlovsk region. Geographical coordinates are known
for 100% of the soil sites in the Ural Federal District.

Within a radius of 1000 meters from 43 AB, eco-
nomic use of the territories has been noted, and a flood-
ing zone is present near 5 burials. SPZ have been estab-
lished for 14 (11.4%) AB in the Kurgan (6), Sverdlovsk
(6), and Chelyabinsk (2) regions.

In 7 out of 10 subjects of the Siberian Federal
District, 180 burials have been accounted for, which is
18 more than the number of AB indicated in the List
[9], due to the registration of 10 AB in the Republic of
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Tuva, 6 in the Altai Krai, and 2 in the Irkutsk Region.
The overwhelming majority (103) of the AB facilities
are located in Kemerovo Region, 26 in Altai Krai, 15
each in Krasnoyarsk Krai and Irkutsk Region, 11 in the
Republic of Tuva, and 9 in Novosibirsk Region. Burials
have not been registered in the Altai Republic, Omsk,
and Tomsk regions. In the Krasnoyarsk Territory, in ad-
dition to burials, 40 “pestilence fields ” with a total area
of over 4500 hectares, formed during epizootics among
reindeer in the Taymyr region from 1904 to 1967, are
also accounted for.

A significant portion of the AB (152 AB; 84.4%) is
characterized by the burial of ash residues, in 12 AB of
the Krasnoyarsk Krai, the carcasses of fallen livestock
are buried, and burial conditions for 16 AB are not es-
tablished. For 99% of the AB in the district, full (143)
and partial (36) compliance with the veterinary and
sanitary regulation is indicated, and geographical coor-
dinates are known; 1 AB in the Kemerovo region does
not comply with the maintenance regulations. Most of
the AB in the Siberian Federal District (144 AB; 80%)
have custodians; 36 AB have been identified without
economic affiliation. In the flood zone, there is 1 AB in
the Altai Territory.

The presence of residential development in the
adjacent one-kilometer zone has been identified for 65
AB, livestock farms for 20 AB, and flooded areas for
4 AB. SPZ have been established for 114 (63.3%) AB
in the territories of Kemerovo (103), Novosibirsk (8)
regions, and Krasnoyarsk Krai (3).

There are 141 AB located in 6 out of 11 subjects of
the Far Eastern Federal District, which is 170 fewer
than the information in the List [7], which contains data
on 311 AB. Changes in the number of burials affected
7 subjects of the district. As a result of the review and
analysis of data, due to the lack of information on the
exact location of the AB, the number decreased by 268:
in the Republic of Sakha (Yakutia) — by 239 (from
275 to 36), in the Jewish Autonomous Region — by
19 (from 22 to 3), in Primorsky Krai — by 9 (from 12
to 3), in Sakhalin Region — by 1 (from 1 to 0). The
number of registered cases of anthrax increased in the
Zabaykalsky Krai by 81 (from 0 to 81), in the Repub-
lic of Buryatia by 16 (from 1 to 17), and in the Kam-
chatka Krai by 1 (from 0 to 1). AB are absent in the
Khabarovsk Krai, Amur, Magadan, Sakhalin regions,
and the Chukotka Autonomous District.

Burials of ash remains were noted in 102 (72.3%)
AB, corpses of livestock in 10, and information re-
garding 29 AB is absent. For the majority of AB (83;
59%), a discrepancy in the content of veterinary and
sanitary regulations was identified—predominantly in
the Trans-Baikal Territory (43) and the Sakha Repub-
lic (Yakutia) (33), as well as in the Republic of Bury-
atia (4) and the Primorsky Territory (3). Most of the
Far East District burials (120; 85%) are unclaimed. The
presence of a custodian has been established only for

21 AB in 4 regions (Republic of Buryatia — 12, Zaba-
ykalsky Krai, Primorsky Krai, and the Jewish Autono-
mous Region — 3 each). Two burial sites in the Repub-
lic of Buryatia and the Jewish Autonomous Region are
located in areas prone to possible flooding. Geograph-
ical coordinates are known for 128 (91%) burial sites,
while the exact location is unknown for 13 burials in
the Sakha Republic (Yakutia).

Within a radius of 1000 meters from 71 AB, the
presence of livestock enterprises has been identified,
from 11 — residential development, from 3 — flood
zones. In the Far Eastern Federal District, there are no
AB with established SPZ.

Discussion

The update of data on anthrax in Russia allowed
for the characterization of over 85% of SHA from the
number of sites presented in the Cadastre [5], with in-
formation on the geographical coordinates of 92.6% of
updated SHA located in 81 out of 85 subjects.

The decrease in the number of SHA was noted in
51 subjects, in 13 of which by more than 100 points,
among which the most significant difference was deter-
mined in 3 regions (Smolensk region — a decrease of
941 SHA, Kirov region — 741, Oryol region — 523).
The decrease in the number of SHA is due both to the
liquidation of several settlements and their merger with
others, as well as to the fact that SHA are not only set-
tlements but also livestock farms, pastures, etc., where
outbreaks of anthrax were registered at least once, and
the impossibility of restoring information about the lo-
cation of these previously hazardous and abolished en-
terprises of various forms of ownership.

The excess number of SHA compared to the Ca-
dastre [5] has been established in 22 subjects, with the
maximum difference in the Republics of Sakha (Yaku-
tia) (by 129) and Tatarstan (by 111). The database also
includes information about unfavorable points in the
Republic of Crimea, which are not present in the Ca-
dastre [5]. According to archival materials, anthrax was
not registered during the entire observation period in 4
subjects of the Russian Federation: Magadan Region,
Chukotka Autonomous District, the city of federal sig-
nificance Saint Petersburg, and Sevastopol.

In the process of updating, a characterization of
3185 AB located in 63 subjects of Russia (including the
Republic of Crimea) and 129 “pestilence fields ” in 3
northern regions (Nenets Autonomous District, Yama-
lo-Nenets Autonomous District, Krasnoyarsk Krai) was
obtained. The geographical coordinates of the locations
have been determined for more than 95% of the burials
and 100% of the “pestilence fields ”.

The analysis of data on AB identified a number
of problematic issues. First and foremost, a decrease
in the number of registered AB by 1,116 has been es-
tablished, due to the removal of hazardous production
facilities from the registry in 20 subjects. A significant
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decrease in the number of registered AB was noted in
6 regions, including the Chuvash Republic (Chuvashia)
(a decrease of 345 AB), the Sakha Republic (Yaku-
tia) (239), the Mari El Republic (102), Tyumen Re-
gion (72), Stavropol Krai (45) and Kirov Region (33).
A decrease in the number of registered cases of AB was
also identified in the Jewish Autonomous Region (by
19), Belgorod Region (by 14), Kostroma and Kursk
Regions (by 13 each), Tver Region (by 10), Primorsky
Krai (by 9), Penza Region (by 2), as well as 1 case each
in the Republics of Kalmykia and Karelia, and in Len-
ingrad, Orenburg and Sakhalin Regions. Moreover, all
registered AB were removed from the regional registers
in the Republic of Adygea (114) and Voronezh Region
(81). It is also known that even before the issuance of
the List [6, 7], all 53 AB registered in the territory of
20 districts of the Volgograd region [17] and all 168
burial sites in the Tula region were removed from the
records. The exclusion of AB from the lists of regional
registers occurred in accordance with the resolutions of
regional governments, veterinary departments (com-
mittees, agencies) on the liquidation of unused animal
burial grounds in the territories of the subjects, consid-
ering that the burial sites of the ash remains of animals
that died from anthrax do not pose a danger and are not
AB. However, retrospectively establishing the fact of
burning the carcasses of anthrax-infected animals to an
epidemiologically safe inorganic residue is not feasi-
ble, nor is the burning of the carcasses of animals that
died from anthrax to ash using improvised means, as
practice shows that at the site of the documented burial
of ash residues, unburned bone fragments of livestock
are often found. The decrease in the number of AB was
also due to their removal from the records because of
the lack of data on their exact location.

It has been shown that more than 36% of AB do
not have administrative or economic affiliation, and
20% of AB do not comply with the veterinary and san-
itary regulations. Localization in areas at risk of flood-
ing has been identified for 20 AB, and the presence of
a flooding zone within the adjacent territory has been
identified for 113. Economic use of land plots within a
radius of 1000 meters from several burial sites has been
identified: the presence of residential buildings and rec-
reational areas — 892 (28%) AB, livestock enterprises
and pastures — 478 (15%) AB; adjacent territories of
27 AB are planned for development.

The results of the data analysis confirmed the ab-
sence of a correlation between the number of SHA —
markers of the presence of soil foci of anthrax — and
the number of cases of Yersinia pestis infection. Thus,
in the administrative territories of 31 subjects, with the
presence of 14,884 SHA registering multiple manifes-
tations of the infection, only 552 AB were recorded.
In 18 subjects, with 8,025 SHA where more than 21.5
thousand anthrax outbreaks were registered, AB were
not recorded at all: Omsk region (1,175 SHA), Sara-
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tov region (1,040), Ryazan region (840), Voronezh re-
gion (81), Volgograd region (27), Tambov region (699),
Smolensk region (572), Tomsk region (271), Tula region
(155), Amur region (114), Sakhalin region (3), Repub-
lic of Bashkortostan (1,292), Republic of Adygea (75),
Republic of Altai (61), Republic of Ingushetia (21),
Chechen Republic (142), Khabarovsk Krai (41), Nenets
Autonomous District (16), which indicates the presence
of a significant number of unreported AB in Russia.

Conclusion

As a result of extensive information systematiza-
tion, databases of anthrax foci and soil infection foci
have been created for the first time, containing updat-
ed information on the characteristics and locations of
32,566 anthrax foci and 3,314 soil infection foci (3,185
anthrax foci and 129 “pestilence fields ) in the Russian
Federation. The obtained data on anthrax SHA and soil
foci will serve as a fundamental resource for enhancing
the level of information support, the effectiveness of
epizootiological-epidemiological monitoring, and the
prevention of anthrax in the territories of the subjects of
the Russian Federation.

Data analysis allowed for the assessment of cur-
rent epidemiological risks associated with soil foci of
anthrax. The facts of the practically ubiquitous pres-
ence of a significant number of unreported AB, the
removal of AB from the records, the lack of reliable
locations for accounted AB, the presence of unowned
and non-compliant with veterinary and sanitary regula-
tions AB, as well as the existence of “pestilence fields ”
in the northern regions of Russia against the backdrop
of incomplete accounting and coverage of susceptible
livestock with immunization, maintain a constant po-
tential risk of complicating the epizootiological and ep-
idemiological situation regarding AB.

The methods of solving these problems consist,
first and foremost, of implementing measures aimed at
eliminating removable (social) risk factors, including:

« arrangement of the AB in accordance with reg-
ulatory requirements using administrative re-
sources;

* ensuring regular supervision of the veterinary
and sanitary condition of the AB;

* establishment of the AB SPZ;

* prevention of removal from registration and lig-
uidation of AB; restoration in regional registers
of AB excluded from the list of supervised sites,
implementation of a comprehensive set of su-
pervisory activities;

* the use of information on the localization of
“pestilence fields ” in planning exploratory work
and mineral extraction;

* the adoption of additional measures for the live-
stock census and annual vaccination of livestock;

* provision of specific immunization for at-risk
groups.
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Yyactue aBTOpOB: [Jonosa A.FO. — KOHUenuusi uccrnenoBaHus,
yTBEpXAEHNe UHaNbLHOrO BapuaHTa TekcTa cTatbW; KynuuyeH-
ko A.H., AkumkuH B.I"., banaxoHoe C.B. — KoHuenuus mnccrenosa-
HUS, pegakTMpoBaHue TekcTa ctaTbu; Psa3aHoea A.l., YekaHosa TA.,
JlokmuoHosa M.H., [lyzapxanosa 3.®. — koHLenums nccneqoBaHus,
HanucaHve U pedakTMpoBaHWe TekcTa ctaTbu; [epacumeHko [.K.,
JloeguH ®.B. — akTyanusauus n aHanu3 6a3 faHHbIX cubupesasseH-
HbIX CTaLMOHapHO HeBnaronomny4YHbIX NyHKTOB M MOYBEHHbIX 04aroB B
cybbektax CeBepo-Kaskasckoro, KOxHoro u Ypanbsckoro denepans-
HbIX OKpYroB, HanucaHue TekcTa cTatbh; Me3eHues B.M., OneliHu-
koea K.A., Hukumura A.B., CemeHosa O.B., AkceHosa J1.FO., lMey-
koeckuli I"A., lonosuHckasi T.M., EpemeHko E./N. — akTyanusaums un
aHanu3 6a3 AaHHbIX CMBMPEsi3BEHHbIX CTaLMOHapHO Hebnarononyy-
HbIX NMYHKTOB U MOYBEHHBIX 04aroB B cybbekTax CeBepo-KaBkasckoro,
IOxHoro n Ypanbckoro defepanbHbix okpyros; Yekanosa T.A., JTok-
muoHosea M.H., fladHbil B.U., MNempemeednuweunu K. — akTyanu-
3aums u aHanmn3 6a3 gaHHbIX CMBUPEA3BEHHbIX CTaLMOHApPHO Hebna-
romnonyYHbIX MNYHKTOB W MOYBEHHBLIX o4aroB B cybbekTax LieHTpanb-
Horo, CeBepo-3anagHoro u MNpuBomkckoro deaepanbHbiX OKPYroB.;
Kpaseu E.B., Bacunbes B.B., Mleadesa M.A. — akTyanu3aums un aHa-
nn3 6a3 gaHHbIX CMOUPEA3BEHHbBIX CTALMOHAPHO HeBnaronony4HbIX
NMYHKTOB M NMOYBEHHBIX o4aroB B cybbektax Cubupckoro 1 [lanbHeBo-
CTOYHOro chegepanbHbiX OKpYroB. Bce aBTOpbl NOATBEPXAAKOT COOT-
BETCTBWE CBOETO aBTOPCTBA KpUTepusim MexayHapogHoro komuteTa
penakTopoB MEOULMHCKUX XXYPHAroB, BHECNM CYLLUECTBEHHbIV BKrag,
B MpOBeJeHNe NOUCKOBO-aHanMTM4eckon paboTbl 1 NOAroTOBKY CTa-
TbW, NPOYNM 1 0goBpunu UHanNbHYH BEPCUIO 40 NyGnmkaumm.
Cratbsi noctynuna B pepakumio 18.04.2025;
npvHsTa k nyénukauum 20.06.2025;
ony6nukosaHa 28.06.2025



