Open Statement of Concern from the Western Gray
Whale Advisory Panel (WGWAP) on decline of the
amphipod prey base in the nearshore feeding area of
gray whales near Piltun Lagoon, Sakhalin Island,
Russian Far East

OTkpsITOe 3as1BJIeHHe KOHCYJIbTATHBHOM IPYNIIBI 11O
3anagHoTuxookeanckum cepbiM kKutam (KI'3CK) 06
00eCIOKOEHHOCTH M0 MOBOAY CHUKEHUsI KOPMOBOii
0a3bl aMpuIoa B NPUOPEKHOM paiioHe Haryjaa cepbix
KUTOB BO/M3H 3aauBa [InabTyH, 0. CaxajanH, Ha
JdanbHem BocToke Poccun.

amphipod biomass, the main source of prey for whales, in
the nearshore feeding area off Piltun Lagoon.

11 July 2019 11 wrons 2019 1.

Recognizing the profound biological significance to | YuurbiBass 4Ype3BBIYaliHO  BAXHYIO  pOJb  CEBEPO-
western gray whales of the feeding areas off northeastern | Bocrounoro nodepexbs 0. CaxaJuH IS HaryJjia 3armaaHbIX
Sakhalin Island, the Western Gray Whale Advisory Panel | cepprx  kxutoB,  KoHCynbraTMBHas ~ Tpymma 10
is concerned about a rapid and sustained decline in | samamnoruxookeanckum — ceppiM  kutam  (KI'3CK)

obecrmokoeHa OBICTPHIM M YCTOHUYUBBIM  CHIDKCHHEM
Ouomacchl aM(pHIIOZ — OCHOBHOTO KOMIIOHEHTa KOPMOBOM
0a3bl KUTOB — B MPUOPEIKHOM HAryJIbHOM paliOHE y 3ajiuBa
[MunetyH.

Between 2002-2016, two of the oil and gas companies
operating off northeastern Sakhalin (Sakhalin Energy
Investment Company and Exxon Neftegas Limited) jointly
conducted an annual benthic sampling research
programme, with a goal to define the distribution,
composition and biomass density of gray whale prey in
both the nearshore and offshore feeding areas. While this
work had some inconsistencies (e.g. interannual spatial and
temporal variability in the sampling), it nevertheless
produced a dataset of considerable scientific value. The
aforementioned decline in nearshore amphipod biomass
started in 2013 and reached its lowest level in the entire 15-
year time-series in 2016. Amphipod biomass in the
offshore feeding area, however, remained high through
2016. Unfortunately, the companies decided to discontinue
their benthic studies after 2016 and no additional data have
been collected since then.

B nepuon 2002-2016 rr. nBe HedTeraszoBble KOMIIAHHH,
paboraromue Ha menb(e CeBEPO-BOCTOYHOTO MOOCPEKDS
Caxanuna («Caxanua JHepmxu UaBectMenT Komnanm» u
«QxcoH Hedreras Jlumuren), COBMECTHO OCYIIECTBIISLITH
IporpamMMy €XKETOXHBIX HCCJICIOBaHUA M cOopa mpod
OCHTOCA C IICNBI0 BBISICHCHHS PACIpE/ICNICHUs, COCTaBa U
TUIOTHOCTH OMOMACChl KOPMOBBIX BHJIOB JJISI CEPBIX KUTOB
B TMNPHOPEKHOM ¥ MOPCKOM HAryJbHBIX palOHax.
Hecmotps Ha To, 9TO METOABI MIPOBEACHUS 3TUX PabOT HE
Bcerja ObLIM eIWHOOOpa3HbIMU (HAmpuUMeEp, B pa3HbIC
roji6I cOop P00 MPOBOAMIICS B pa3HBIX paiioHax U B pa3HOE
BpeMs B TEYCHHE Ce€30HA), Ojaromaps WM OBLI
chopMUPOBAaH MAacCCHB  JIaHHBIX, HPEJCTABISIONINX
3HAYUTEIFHYI0 HAYYHYIO IICHHOCTh. BBIIICYTOMSIHYTOE
CHIDKEHHE Onmomacchl aM(UIO B MPUOPESIKHOM paiioHe
Hayanochk B 2013 rogy u B 2016 rogy AOCTUINIO CaMbIX
HU3KMX 3HaueHMil 3a Bce 15 ner mccnenosanmii'. Ho B
MOPCKOM HaryibHOM paiioHe Owmomacca amduIon
ocraBajach BbICOKOH 1m0 2016 r. BrmouutenpHo. K
COXKAJICHUIO, KOMITaHUH permnu MPEKPATUTh
nccnenoBanmst O6enroca mocne 2016 roma, U ¢ TeX IOp
HUKaKHX HOBBIX JaHHBIX COOpaHO HE OBLIO.

In parallel with the noted decline in nearshore amphipod
biomass, two other equally concerning changes have
occurred. These are: (a) a continued decrease in the number
of whales using the nearshore feeding area and (b) a notable

[NapaminenbHO ¢ OTMEUYEHHBIM CHIDKEHHEM OHOMACCHI
aM@uIo B MprOPEKHOM paioHe TIPOU3OIILIH JBA JPYTHX,
B paBHOH CTENEHH BBI3BIBAIONINX O0ECIIOKOCHHOCTh
M3MEHEHUS, 8 UMEHHO: () TPO0JDKAIOIIEeCs] COKPAICHHUE
YUCIEHHOCTH KHUTOB, HCIOJB3YIONIMX  MPHOPEKHBINA
HaryneHBI  paiion, u (b) 3amMeTHOE CMCIICHHE

Lvin, V.V. 2017. The state of benthos in the feeding grounds of gray whales (Eschrichtius robustus) off the northeast coast of Sakhalin in 2016.
Contract report by the National Scientific Center for Marine Biology with Far Eastern Branch, Russian Academy of Sciences. Prepared for Exxon
Neftegas Limited and Sakhalin Energy Investment Company. 57 pp. See: Figure 3 in
https://www.iucn.org/sites/dev/files/content/documents/wgwap 18-17-en 2016 _jp_benthic_report final_en.pdf

WBun B.B., 2017. Cocrosinue GeHroca B paifoHax Haryia cepsix kutoB (Eschrichtius robustus) y moGepexsst ceBepo-Bocroynoro CaxaiuHa B
2016 roxy. OTtuer 0 HayYHO-HCCIIENOBATEILCKON paboTe MoAroToBNIeH HannoHaapHBIM HayIHBIM EHTPOM MOpPCKOH Owoioruu J{ansHEBOCTOYHOTO
otnenenus Poccuiickoit akanemun vayk (HHLIMB IBO PAH) s «Qkcon Hedreras Jlumuren» n «Caxanua Duepmxu MaBectMenT Kommanmy. cM.
Puc. 3, ctp. 18 B https://www.iucn.org/sites/dev/files/content/documents/wgwap_18-17-ru_2016_jp_benthic_report_final_ru.pdf
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southward shift in whale distribution?. These changes, in
combination with the decline in amphipod prey, raise the
possibility that the nearshore waters immediately outside
the mouth of Piltun Lagoon are being abandoned
incrementally by gray whales and will soon no longer
constitute a viable feeding area. The Panel considers this
matter urgent and our concern is accentuated by the fact that
the nearshore feeding area is the only location where
western gray whale mothers with dependent calves are
known to forage.

pacnpeieneHus KUTOB Ha IOr’. DJTH HM3MEHEHUS B
COYCTAHNH CO CHIDKEHHEM COCTOsIIed W3 amMQuIos
KOPMOBO# 0a3bl MOBBIIIAIOT BEPOSATHOCTH TOTO, UTO CEPhIC
KUTBI ~ MOCTEMICHHO  IMOKMHYT MNPUOPEKHBIC  BOJBI,
MpuUJerarolme K ycThio 3anuBa [IuibTyH, U 3TOT paiioH
BCKOpe He OymeT mpurofeH ajias 3QQEKTUBHOrO Harysa.
KoHcynbTaTuBHAsT Tpymnma CYMTAaeT 93TOT  BOMPOC
HEOTJIOKHBIM, M HAllly 03a00YE€HHOCTh YCUJIHMBAET TOT
(hakT, 9TO TMPUOPEKHBIN pailoH SBISETCS €IMHCTBEHHBIM
M3BECTHBIM MECTOM HAryja 3amajHbIX CEPbIX KHTOB, TJC
MUTAIOTCS] MATEPH U JACTEHBIIINA MOJIOYHOT'O BO3pAcTa.

While mothers of the year have, to an increasing extent,
been observed in the offshore feeding area after weaning
their calves, no calves or yearlings have been encountered
there, which suggests that they are not capable of using the
deeper offshore waters for feeding®. While amphipod
biomass in the offshore feeding area remained high through
2016, and adult and subadult gray whales appear to have
used that area with greater intensity through 2018 (with all
observed mothers doing so in 2018)22, fatty acid biomarker
data indicate differences in the primary prey consumed by
whales feeding offshore and those feeding near shore.
Whales in the offshore area feed primarily on the filter-
feeding amphipod genus Ampelisca, especially Ampelisca
eschrichtii, while data for whales in the nearshore area are
consistent with feeding primarily on the fossorial
omnivorous amphipod Monoporeia affinus®.

XOTsl TOocae MPEeKPaIIeHHss MOJOYHOTO BCKAPMIIMBAHHS
CBOMX KHUTAT BCe OOJbIIE MaTepeld B TOT XKe CE30H
HaOMoqaeTcss B MOPCKOM —HAryJbHOM —pailOHe, HH
CETOJIETKH, HU TOI0BaJIbie 0COOM TaM HE BCTPEYAIUCH, YTO
yKa3plBaeT HAa HMX  HECMOCOOHOCTh  HCIOJIb30BATh
r1yOOKOBOIHBIE paiioHbl juis Haryna®. XorTs Guomacca
aM(uIox B MOPCKOM HaryJbHOM paioOHe ocTaBajiach
BBICOKOH g0 2016 T. BKIIOYMTEIBHO, a B3pOCIBIC H
MOJIOZIBIC Cepble KUTHI Bce 00Jiee aKTUBHO HMCIOJIb30BAIN
3TOT paiioH BILIOTH 10 2018 r. BKIIIOUUTEIBHO (3TO TAKKE
OTHOCHTCS KO BceM oOHapykeHHbIM B 2018 r. Matepsam)??,
JaHHBIC aHalInu3a OMOMAapKEepPOB — SKUPHBIX KHCIOT —
YKa3bIBAIOT HA PA3IMYMs MEKIY OCHOBHBIMH KOPMOBBIMHU
BUJIaMH, TOTPEOSIEMBIMH KHUTaMH COOTBETCTBEHHO B
MOPCKOM M NPUOPEKHOM HaryjibHbIX paiioHax. KuTel B
MOPCKOM  paiiOHe TMHUTAKTCA  [JIABHBIM  00pasom
ampunonamu Buma Ampelisca, KoTopsie 10 TUITY THTAHUS
OTHOCSITCS K cecToHO(aram-GuiIbTpaTopam, B
ocobennoctu Ampelisca eschrichtii, Torna kak qaHHbIC O
KATaM B MPUOPEKHOM paiiOHE COOTBETCTBYIOT MHUTAHUIO
rJaBHBIM 00pa3zoM amdunogamu Buna Monoporeia affinus,
KOTOpBIE SIBIISTIOTCS POIOIIHMH BCESITHBIMU

nerputoparamu’,

2 See Figures 5-1 and 5-2 in Distribution and abundance of gray whales offshore northeast Sakhalin in July-October 2018. Survey report under the
2018 program for gray whale monitoring offshore northeast Sakhalin Island. Prepared by Sakhalin State University for Sakhalin Energy Investment
Company Ltd., Exxon Neftegas Limited, and GazpromNeft-Sakhalin LLC. March 2019. 46 pp.

Cwm. puc. 5-1 u 5-2. PacnpocTpaHeHre H YUCICHHOCTh CEPhIX KUTOB Ha CeBepO-BOCTOYHOM Ienbde o. Caxanun B nionsi-oktsaope 2018 roga. Ortuer o
pe3yibTaTax UCCIe0BaHHs B paMKaX MPOrpaMMbl MOHHTOPHHTA cepbix KUTOB B 2018 roay Ha ceBepo-BocTOUHOM mienbde 0. CaxaanH MOAroTOBICH
CaxaJMHCKUM TOCYAapCTBeHHBIM YHHBepcuTeToM il «CaxanuH OHepku HuBectmMeHT Kommanm», «Oxcon Hedreraz Jlumuren» u OO0
«asnpomuedTh-Caxanuny. Mapt 2019. [46 crpanui Ha aHT. 513.]

3 See Tables A4 and A5 in: Yakovlev Yu.M., Tyurneva O.M., Vertyankin V.V., van der Wolf P. 2019.

Photo-identification of gray whales (Eschrichtius robustus) off the northeast coast of Sakhalin Island in 2018. Prepared for Exxon Neftegas Limited
and Sakhalin Energy Investment Company Ltd. and Gazpromneft-Sakhalin LLC. Vladivostok, March 2019. 67pp.

Cwm. tabmunpt A4 u AS. SIkosies FO.M., Tropuesa O.M., Beprsakun B.B., Ban nep Bonbsd I1. 2019. ®oronnentudurkanus cepbix kuros (Eschrichtius
robustus) y ceBepo-Boctounoro no6epexsst 0. Caxanun B 2018 romy. Otuer moarorosien st «kcon Hedreras Jiumureny, «Caxanud DHEpIHKH
Nusectment Kommanm» u OO0 «"aznpomuedth-Caxanun». Mapt 2019. [67 crpanwuir Ha aHT. 513.

4Vladimirov V.A., Starodymov S.P., Korniyenko M.S., Muir J.E. & Bychkov Yu.A. 2013. Western (Okhotsk-Korean) gray whale monitoring program
off the northeast coast of Sakhalin Island, 2012. Vol. 2. Results. Prepared for Exxon Neftegas Ltd and Sakhalin Energy, March 2013. 311 pp.
www.sakhalinenergy.ru/media/library/eng/Environmental/GrayWhales/2.12MainReport2012Volume2Eng.pdf

Bnamumupos B.A., CrapoasivoB C.I1., Kopauernko M.C., Mroup Ix.E., u Berakos F0.A. 2013. Otuer no [IporpaMmme MOHHTOpPUHTA CEPBIX (OXOTCKO-
KOPEHCKHX) KHTOB y CEBEPO-BOCTOYHOTO 1obepexbs octposa CaxanuH B 2012 r. Tom 2. Pesynpratsl. [lonrorosien ais «Okcon Hedreras Jlumureny
n «Caxamuu OHeppku MuBectment Kommanu JInvuren». Mapr 2013. 313 c1p.
http://www.sakhalinenergy.ru/media/library/ru/Environmental/GrayWhales/2.12MainReport2012.zip

(cm. daiin «2.12MainReport2012Volume2Rus.pdf»)
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The Panel has, on numerous occasions, expressed
disappointment that the industry-sponsored benthic
sampling programme was discontinued after 2016 despite
the available data indicating that amphipod biomass in the
nearshore feeding area had declined sharply beginning in
2013. The Panel understands that there are no plans to
resume this sampling programme in the foreseeable future®.

KoucynbratuBHas Tpynma HEOAHOKPATHO —BBIpaXKaya
pazodapoBaHHEe B CBS3W C TeM, 4YTO (pUHaAHCHUpyemas
He()Tera3oBEIMM KOMITAHUSMHU IporpaMma cOopa mpod
OeHroca Oblia npekpamieHa mocie 2016 rona HeCMOTpPS Ha
MMeIoIIecs JaHHbIE, YKa3bIBAIOIINe Ha PE3KOEe CHIKCHHE
Omomaccel aMpUIO/ B IPUOPEKHOM HATyIHFHOM paioHE ¢
2013 roma. Hackompko wu3BecTHO KoHCynmbTaTHBHOMN
rpymmne, BO30OHOBIEHHE TMporpaMMbel cOopa TpoO B
0003puMOM OyayIieM He TUIaHUPYETCsl.

Hypotheses to explain the amphipod decline have been put
forward®7. However, the Panel, at its November 2017
and November 2018 meetings, noted weaknesses in the
methods and assumptions of this study and recommended
that further analysis was needed to estimate the carrying
capacities of the nearshore and offshore feeding areas®. A
recently published paper has provided a welcome
advancement in analysis of the companies’ benthic
sampling data through 2015 and in our view, some of the
correlations noted and questions raised in that paper
strengthen the case for further sampling and additional
analyses incorporating more recent data’. Because of the
implications for gray whale feeding energetics and
therefore the overall health and productivity of the Sakhalin
population, the companies (or other interested and capable
parties) should explore the nature and causes of the decline
in amphipod biomass in much greater depth and detail than
has been done to date. For such investigations, it is
important to consider multiple explanatory hypotheses,
some of which may relate to changes in the demography or
behaviour of the gray whales and others to biophysical
events or processes in the regional marine ecosystem that
may or may not be driven, or at least influenced, by human
activities®. Further, it is crucially important that benthic
sampling field efforts be reinitiated and carried out on a
regular basis to determine whether the observed decline in
nearshore amphipod biomass has continued since 2016.
While the cause of this decline is undetermined and natural
changes in the ecosystem may be solely responsible, it
cannot be ruled out that the disturbance from more than two
decades of exploration, infra-structure development and

Beuti BBIABHUHYTBHI THIOTE3BI, OOBSCHSIONINE CHUKCHUC
ouomaccel ampunont®’. OnHako Ha CBOMX 3acElaHUAX B
HostOpe 2017 roma m HosOpe 2018 roma KI' ormermima
HEJ0CTaTKU B METOJIaX U JIOMYIIEHUSIX, UCIIOJIL30BAaHHBIX B
3TOM WCCIEAOBaHWU, W PEKOMCHIOBAJIA TMPOBECTU
JOTIOJTHUTENIbHBI ~ aHATW3 S ONEHKH  TPEeAeIbHO
BO3MOXXHOH  YHCJICEHHOCTH  KHTOB,  OOCCIICUYCHHBIX
KOPMOBO#1 0a30ii B MpUOPEKHOM U MOPCKOM HAryJIBHBIX
paiioHax. Henasuo OTTYOJTMKOBAHHBIH JIOKJIaj1
MpEeACTaBIsIET  co00M  OOHAmEKMBAIONMIUN  MIPUMED
Mporpecca B aHAJIN3€ JIaHHBIX, OJYYSHHBIX KOMIaHUIMU
B paMKax mporpammsl cbopa mpo6 Oentoca mo 2015 T.
BKJIFOUUTCIIBHO, W, IO HAIIEMY MHCHHIO, HCKOTOPBLIC U3
OTMEUYECHHBIX KOPPEJSLUNA M TMOAHITHIX B HEM BOIPOCOB
MOATBEPKIAIOT HEOOXOAMMOCTh TaTbHEHIIET0 cOopa mpod
Y TIPOBEACHUS JOMOTHUTENBHBIX aHATUTHYECKUX padoT ¢
HUCII0JIb30BaHUEM CaMbIX MOCIEAHNUX JaHHBIX . II0CKOIbKY
STH U3MEHEHUS MOTYT BIUTH Ha 3()()EKTUBHOCTh TUTAHUS
CEphIX KHTOB M, BCIEACTBHE ITOTO, HA OJaromoiydne U
MPUPOCT CaXaJMHCKOW TOMYJSAIUH, KOMOAHMSIM (WK
JIPYTUM 3aMHTEPECOBAHHBIM u obnamaronum
COOTBETCTBYIOIIUMH BO3MOKHOCTSIMH cyOBeKTam)
CIENYeT W3Yy4YUThb IIPUPONY W IPUYUHBI CHIDKECHHS
Ooromaccel ampuion ropazno Oosee TIIyOOKO U JETAIBHO,
4yeM 3T0 OBUIO C/IeJaHo J0 HACTOSIIETr0 BpeMeHHu. B Takux
HCCIICIOBAHUAX  HEOOXOIMMO  paccMaTpuBaTh  BCE
BO3MOXHBIC THUIIOTE3bI, HEKOTOPBLIE M3 KOTOPBIX MOTYT
KacaThCs W3MEHEHWH B JeMOrpauuecKux IOoKa3aTessx
WM TIOBEJICHUU CEPBIX KUTOB, a Jpyrue — OMohu3nIecKux
SIBJICHUH WM TIPOIIECCOB B MOPCKOW 3KOCHCTEME Ha
PETHOHAIILHOM YPOBHE, KOTOPHIE MOTYT OBITh HIIU HE OBITh
BBI3BaHBI WIIH, [0 KpalHEeW Mepe, YaCTUYHO 00YyCIOBIICHBI
JesATenbHOCTRI0 YenoBeka®, Kpome Toro, upesBbIdaiiHo

5 See the Panel recommendation WGWAP-19/17 at https://bit.ly/2X0ksCn. Cwm. pexomennamuto KI' WGWAP-19/17 mo agpecy https://bit.ly/2X0ksCn.

6 Labay, V.S., Kim, S.T., Smirnov, A.V., Chastikov, V.N., Schevchenko, G.V. and Tzkhay, Zh.R. 2018. Assessment of environmental capacity for the
gray whale (Eschrichtius robustus) in known feeding areas off the northeastern coast of Sakhalin Island. Abstracts of the X International Conference
on Marine Mammals of the Holarctic, 29 October-2 November 2018, Arkhangelsk, Russia.
Jla6aii B.C., Kum C.T., CmupnoB A.B., Hactukos B.H., IlleBuenko I'.B., L{xaii XK.P. 2018. Ouenka 5K0J0rH4eCcKOi EMKOCTH CPEIbI A CEPhIX KUTOB
(Eschrichtius robustus) B m3BecTHBIX pailOHax Haryjia y CeBepo-BOCTOYHOro robepexbst 0-Ba CaxamnH. COOpHHK Te3ucoB X-0H MekIyHapOoIHON
koH(epeHmn «Mopckue MieKonuTaine [ogapkTukny, mocBsAménHoN mamsita A.B. SI6mokoBa, r. ApxaHrenbcek, 29 oktsi0pst — 02 Hostopst 2018 .

" Blanchard, A.L., Demchenko, N.L., Aerts, L.A.M., Yazvenko, S.B., lvin, V.V, Shcherbakov, 1. and Melton, H.R. 2019. Prey biomass dynamics in
gray whale feeding areas adjacent to northeastern Sakhalin (the Sea of Okhotsk), Russia, 2001-2015. Marine Environmental Research 145:123-136.
branmapn A.JL., dJemuenko H.JI. Aeprc J.LA.M., S3senko C.b., Usun B.B., lllepdakos U. u Menton I'.P. 2019. Jlunamuka 6uomaccsl KOpMOBOM
6a3bl B pailoHaX Haryjia CepbIX KHUTOB Yy CEBEpO-BOCTOYHOro mobepexbs octpoBa CaxamuH (B Oxorckom Mope), Poccus, 2001-2015 rr. Marine

Environmental Research 145:123-136.

8 See the Panel recommendation WGWAP-18/06 at https://bit.ly/2ZQZKH7 and the Panel recommendation WGWAP/19-17 at https://bit.ly/2X0ksCn.

Cwm. pekomenpannu KI': WGWAP-18/06 1o anpecy https://bit.ly/2ZQZKH7 u WGWAP/19-17 no aapecy https://bit.ly/2X0ksCn.
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production by oil and gas projects in the region has played
a role of some kind.

Ba)KHO, YTOOBI TOJIEBBIC PabOTHI IO cOOpy MpoO OeHToca
ObITM BO300HOBJICHBI W TPOBOAWIINCH Ha PETYISIPHON
OCHOBE, YTOOBI OIPENCINTh, MPOIOJDKHIOCH JH IOCIE
2016 roma  HaOmomaBIeecs  CHWKCHHE  OMOMAcChl
amuo B NpUOPEKHOM paioHe. XOTs MPUYHMHA 3TOTO
CHIDKCHHSI HE YCTaHOBJICHA, M €CTCCTBEHHBIC N3MEHCHUS B
9KOCHUCTEME MOTYT OBITh SIMHCTBEHHON PUYUHOU, HEITb3s

HCKJIKO4YaTh, 4YTO 3a Oomee uem JABa JACCATHIICTUA
6eCHOKOI>'ICTBO, BBI3BAHHOC T€OJIOTOopa3BE€aA0YHBIMU
HUCCICIOBAHUAMU, CTPOUTCIILCTBOM 00BEKTOB

UHPPACTPYKTYpHl U A00bIuell HeQTH M raza B pervoHe,
CBITPAJIO KaKyI0-TO POJIb.

Given the great importance of the nearshore feeding area to
gray whales, especially mother-calf pairs and yearlings, up-
to-date information on the status of their prey base is a
critically important component of monitoring the
population and is directly relevant to any efforts made by
the companies to assess cumulative impacts in the light of
multiple stressors.

C yderom OO0JIBIIOTO 3HAUEHUS TPUOPEHKHOTO HATYIBHOTO
palioHa JJisl CephIX KUTOB, B OCOOCHHOCTH IS Tap MaTh-
JETEHBII U TOAOBAJIBIX 0CO0EH, aKTyalbHAas HHPOPMAIIHS
O COCTOSIHUM WX KOPMOBOW 0a3bl SBISETCS KPUTHUCCKU
Ba)KHBIM KOMIIOHEHTOM MOHUTOPUHTIA MOMYJISALUA U UMEET
HETIOCPEICTBEHHOE OTHOIIEHHE K JIFOOBIM  YCHIIHASAM
KOMIIAHUM MO0 OIIEHKE KYMYJATUBHBIX BO3JEHCTBUH B
KOHTEKCTE MHOTOYHCIICHHBIX CTPECCOBBIX (DaKTOPOB.
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