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LUenbio paboTbl sBnsieTcs pa3paboTtka Metoamueckux npuémos MNMC-kapTMpoBaHUS HEPECTUNULL TUXOOKEAHCKUX
NOCOCEN NO pe3y/bTaTaM a3poBU3yasibHbIX YYETOB MX YMCTEHHOCTU U PacrpefeneHus B peyHbix cucteMax. Mcnonb-
3yeMble MeToAbl: OLM(MPOBKA apXMBHbIX MaTepPMaoB, COCTaBNeHNe 6a3bl NPOCTPAHCTBEHHbIX AaHHbIX, TMC-kapTupo-
BaHue. HoBM3Ha: Ha ocHoBe pa3paboTaHHbIX NOAXOA0B A1 NATU BUAOB TUXOOKEAHCKUX SI0COCEH Ha npuMepe ABYX
MOAENbHbIX PeK NPOBeAEHO reoMHMOPMALMOHHOE KapTUPOBaHWE pacnpeneneHns UX HeEPeCTUINLL, YUCTEHHOCTU
M BCTPEYAEMOCTU B peyHoii cucteme. Pesynbrat: kaptorpaguueckas 6asa fLaHHbIX B BUAe Habopa 3NeKTPOHHbIX
KapT Ha eauHoi undposor ocHose MacwTaba 1:200 000 c HaHecéHHbIMM KoopAMHaTaMu. BBoa, mouck 1 ucnonb-
30BaHuWe KapTorpaduyeckoi MHbopMaLMM OCyLLEeCTBASETCS MO OBLLENPUHATON NpoLesype, NpeayCcMOTPEHHOM
MMC-TtexHonornsamu. Bce kapTbl MMEKOT MAEHTUYHYIO CTPYKTYPY 6a3bl AaHHbIX M CrPYNNMPOBaHbI B 4 TEMATUYECKMX
pasgena: katanor BoA0TOKOB HacceriHoB pek Konb 1 Kexta (KyHTOBO); MpOCTpaHCTBEHHOE pacnonoXeHue Hepe-
CTUAULL B PEYHOM CUCTEME — OTAENbHO ANS KaXKA0ro Buaa (ropbylua, KeTa, YaBblua, HepKa, KUXKy4) U CBOAHAs KapTa
no BCEM BMAAM; BUAOBOE pa3HOO6pasme TUXOOKeaHCKMX NOCOCEN, B TOM UMC/Ie KapTa PacnpoCTpaHeHUs NPOXOA-
HOM MUKMXM; HEPECTOBOE 3HaYeHWE BOLOTOKOB B BOCMPOM3BOACTBE OTAENbHbIX BUAOB TMXOOKEAHCKUX IOCOCEMN.
MpennoxeH UHLEKC NAOTHOCTM pacnpefeneHns HEPeCTUNULL, B peKax, pacCuMTbIBAEMBbIN KaK OTHOLIEHME NoLLaam
HepecTUINLL K NPOTSXKEHHOCTM BOLOTOKA MU ero yyacTka. MpakTuueckas 3HaYMMOCTb: pe3ynbTaThl UCCIIeL0BAHUIA
MOryT NPeACTaBASTb METOLMYECKUI UHTEpEeC LNS KapTUPOBAHUS HEPECTOBOro MOHAA TUXOOKEAHCKMX 10COCeN Ha
poccuiickom lanbHeM BocTtoke.

KnioueBble cnoBa: TUXOOKEaAHCKME 10COCH, KapTa HepeCcTUnulL, LI,MCI)DOBVISaLI,VIﬂ dPXUBHbIX OAHHbIX, KamuaTka.

A case study of mapping archive data on spawning ground’s locations and distribution
of pacific salmon in sample rivers of Western Kamchatka
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The aim of the work is to develop methodological approaches to GIS mapping of Pacific salmon spawning
grounds based on the results of aerial visual surveys of their abundance and distribution in river systems.
Methods used: digitization of archive materials, compilation of spatial databases, GIS mapping. Novelty: The
mapping of the distribution of spawning grounds, abundance and occurrence of five Pacific salmon species in
two model river systems was carried out based on the developed approaches. The results obtained: GIS-da-
tabase including a set of electronic maps on a single geo-referenced digital basis at a scale of 1:200000. The
input, search and use of cartographic information is carried out according to the generally accepted procedure
provided by GIS technologies. ALl maps have an identical database structure and are grouped into 4 thematic
sections: a list of watercourses of the Kol and Kekhta (Kuntovo) river basins; spatial distribution of spawning
grounds in the river system - separately for each of the species (pink salmon, chum salmon, chinook salmon,
sockeye salmon, coho salmon) and a map which summarized data for all species; species diversity of Pacific
salmon, including a map of the distribution of the anadromous mykiss Parasalmo mykiss; contribution of wa-
tercourses regarding in the reproduction of subject species. A density index of spawning grounds is proposed
to be calculated as the ratio of the area of spawning grounds to the length of a watercourse or its section.
Practical significance: The research results is of methodological significance for mapping of the spawning stock
of Pacific salmon in the Russian Far East.

Keywords: pacific salmon, map of spawning grounds, digitalization of archive data, Kamchatka.
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ONMbIT TMC-KAPTUPOBAHMS HEPECTUJIMLL, U PACMPELESNEHMS TMXOOKEAHCKMX JIOCOCEM B MOLENbHBIX PEKAX 3AMALHOM KAMYATKM
CNCNOJIb3OBAHMEM APXMBHbIX JAHHbIX

BBEAEHUE

A3poBM3yanbHas CbEMKA M NpUMeEHEHUe eé pe3ynb-
TaTOB B LEensix y4éTa YNCNEeHHOCTU TUXOOKEAHCKUX N10CO-
cen B pekax HavaTa Ha danbHeM Boctoke B 1950-60 rr.
[Kporunyc, 1955; Octpoymos, 1962; 1964; 1975; Es3epos,
1979; 1983 n gp.] v npoponxaetcs fo cux nop [Mactbi-
pes, 2007; ®anees u ap., 2019; Wesnskos v ap., 2019;
Wesnakos, Wy6kuH, 2020 n ap.], HO C MEHbLIMM TEPpPHU-
TOpManbHbIM OXBAaTOM M NOCTENEHHbIM NEpexoAoM C Ma-
oM aBMaLMm Ha BecnunoTHble neTaTebHble annaparsl
[3anopoxeu, 3anopoxedu, 2017; ®anees m ap., 2019;
3anopoxel u ap., 2020; Ceupupos, 3onoTyxuH, 2020;
Ceupupos v ap., 2022 a, 6; Hukndopos 1 ap., 2023; Cko-
puk, 2023; Wirth et al., 2012; Whitehead et al., 2014;
Harrison et al., 2020 u ap.]. B pesynbrate MHOroneTHUX
paboT B pbI6OX03MCTBEHHbBIX MHCTUTYTax Obln HaKoMIeH
60NblION MAaCCUB AaHHbIX, TPeOYOLWMIA HA COBPEMEHHOM
3Tane OCMbICeHUs 1 popManu3aunmn Ang AanbHenLero
MCNonb3oBaHuA. HarnsgHbiM cnoco6oM npeacTaBieHuUs
3TOM MHPOpMALMK 9BNAETCA COCTABNEHME KAPT Hepe-
CTUAULL, U pacnpeseNieHns 10cocen B peyHbix baccenHax.
OpHako ncTopmyeckr noaaBnaLWmii 06LEM cobrnpaemMoi
uHbopmaumm ohopmnanca B BUAE MallMHOMUCHBIX OT-
4yéToB C Tabnuuamu, rpadmMkaMmn M KapTocxemaMu, KOTo-
pble, OTIMYAACh MO UCMOMHEHUIO U AETANIbHOCTU, HEe OblIK
MPUrofHbl K NEPEHOCY Ha KapTorpapuyeckyto ocHoBy 6e3
npensapuTenbHon undposor 06paboTku. B HacToswwee
BpeMs KapTorpaduyeckas BU3yanusauus apXMBHbIX Ma-
TEpUanoB Ha perynspHoi OCHOBE He NPOBOAMTCS. [JaHHas
CTaTbs COLEPXKUT NpaKTUYeCcKne pekoMeHaaLmMm no obpa-
60TKe NepBUYHOM apXMBHOW MHPOPMaLMK U Nocnenyto-
wero co3gaHuna ¢ ucnonb3oanunem MMC-texHonorui Te-
MaTUUYeCKMX KapT pacnpeaeneHuns HepecTunuL, 10CoCen.

MATEPUANbI U METOAbI

MeToguyeckne NpuMémMbl MOCTPOEHUS KapT HepecTu-
ML, TUXOOKEeaHCKMX nococer oTpaboTaHbl Ha npumepe
OBYX 3anagHo-KamMuyaTtckux pek — Konb u Kexta (KyHTO-
BO), B39TbIX B KayecTBe MOAENbHbIX 06beKTOB (CM. puc. 1).
B 2006 r. 3pecb 6611 06pa3oBaH rocyaapCTBEHHbIN 3KC-
nepuMeHTanbHbIM 6UONOTrMYECKUI (NOCOCEBBIN) 3aKa3HUK
pernoHanbHoro 3HavyeHns «Peka Konb» [JlemaH, Jlowka-
pesa, 2005; MNocTaHoBneHue ..., 20061; 20162]. Boibop

[LaHHOro parioHa Obin onpenenéH ero BbICOKOM obecne-
YEHHOCTbI0 a3POBU3YaNbHbIMU YYETAMU YNCIEHHOCTH
W pacnpepeneHus Nococeit B pe4YHOM CUCTEME U UX YET-
KOM NPOCTPAHCTBEHHOM NPUBA3KOM K BOAHbIM 0ObeKTaM
[OcTpoymoB, 19893; 19994].

B 6acceiiHax pek Konb n KexTta (KyHTOBO) nouTu
BCEe BOJAOTOKM MCMO/b3YOTCS TUXOOKEAHCKMMU N10CO-
CSIMU B KaYeCTBe HepeCcTOBO-HAry/bHbIX, T. €. OTHOCATCS
K BOAHbIM 06beKkTaM BbiClen pblOOXO3AMCTBEHHOM Ka-
Teropun. BuooBor coctaB MXTModayHbl B paiioHe pabor
BKJOYAET 6 BUOOB TUXOOKEAHCKMX Nococen: ropbylua
Oncorhynchus gorbuscha (Walbaum, 1792), keta O. keta
(Walbaum, 1792), Hepka O. nerka (Walbaum, 1792), ua-
Bblva O. tshawytscha (Walbaum, 1792), kmxxyy O. kisutch
(Walbaum, 1792), cuma O. masou (Brevoort, 1986),
2 BuAa ronbuoB poga Salvelinus — manbma S. malma
(Walbaum, 1792) n kyHaxa S. leucomaenis (Pallas, 1814),
a Takxe MUKUxy Parasalmo mykiss (Walbaum, 1792),
npoxogHas dopMa KOTopoW (KkamuyaTckas Cémra) 3aHece-
Ha B KpacHyto kHury Poccuiickort ®epepaumnn [KpacHas
KHura ..., 2021]. NMommMo nococeBbix pblb, B AaHHbIX pe-
Kax BCTpeyvalTcs asnaTckas 3ybaras koptowka Osmerus
mordax dentex Steindachner, 1870, BaxHS, Ba/bHEBO-
cTouHas HaBara Eleginus gracilis (Tilesius, 1810), Tpéxu-
rnas konwwka Gasterosteus aculeatus L., 1758, neBatu-
urnaa konwwka Pungitius pungitius (L., 1758), amypckas
Konwowka Pungitius sinensis (Guichenot, 1869), 38é3a-
yatas kambana Platichthys stellatus (Pallas, 1787), nno-
CKOronoBas (LanbHEBOCTOYHAS) WMpPOKONo6Ka, Kepyak
Megalocottus platycephalus (Pallas, 1814), TuxookeaH-
cKas MuHora Lethenteron camtschaticum (Tilesius, 1811)
[Masnoe u ap., 2009].

O6e MopenbHble pekun, UMes CMeXHble BOLOCOO-
pbl (MX yCTbs Haxoaatca B 15 kM apyr ot gpyra), obpa-
3YI0T eMHYI0 TePPUTOPUIO Naowaabio 2237 kM2, Anu-
Ha p. Konb coctaBnseT 122 kM, nnowagb Bogocbopa -
1580 kM2 B Heé BnagatoT 4 0CHOBHbIX NpuToKa - Ko-
KnsHKa anuvHon 46 km, Yaesas (10 km), KpacHas (18 km),
HunkmHa (9 kM), a Takxke 18 NpuTOKOB ANUHON MeHee
10 kM 0bLwen NpoTHKEHHOCTLIO 48 KM 1 144 pyubs (87 %
oT obulero ymcna BOAOTOKOB), CyMMapHas ANIMHA KOTO-
pbixX 367 KM, 4TO cocTaBnget 43% o1 o6Lwel aMHbl BCEX
BOAOTOKOB. BONBWMHCTBO Manbix BOAOTOKOB HE UMEIDT

! MocTtaHoBneHue agMuHUcTpaumum Kamuarckoi obnactu ot 25 anpens
2006 . N2 206 «0O6 06pa3oBaHMM IKCMEepUMEHTaNbHOrO Bruonoruye-
CKOrO (10COCEBOro) 3aka3HUKa perMoHanbHoro 3HayeHus "Peka Konb'»,
2006. 41 c. https://kamgov.ru/files/5c6€25d3196c00.30233946.
pdf?ysclid=m6unghw5t8618690702.07.02.2025.

2 MocTaHoBnexue ly6epHatopa Kamuatckoro kpas ot 22 anpens 2016 .
N2 42 «O npopgneHum cpoka GyHKLMOHUPOBAHMS rOCYLapCTBEHHOTO
3KCNepUMEHTaNbHOro 6MoNOrMYeckoro (N0COCEBOro) 3akasHukKa pe-
rMoHanbHoro 3HavyeHus "Peka Konw'», 2016. 1 c. https://kamgov.ru/
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document/frontend-document/view-npa?id=11604&ysclid=méuns2g
bh4142188988.077.02.2025.

3 Octpoymos A.T. 1989. HepecToBblii pOHA NOCOCEN PeK oro-3anagHoi
KamuaTtkn. OTyét o HUP KamuaTtHNPO. N2 5245, N2 TP 01880073029.
MeTponaenosck-Kamuatckuid. 70 c.

4 0ctpoymoB A.T. 1999. HepecTtoBoe 3HaueHwue pek 1 o3ep KaMyaTtckoi
obnactu u Kopsikckoro aBTOHOMHOI0 OKpyra (3anagHoe nobepexbe). OT-
4é1 0 HUP KamuatHWPO. N2 6472,N2 P 01980008756. MeTponaBnoBsck-
Kamuarckunin. 122 c.
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A CASE STUDY OF MAPPING ARCHIVE DATA ON SPAWNING GROUND'S LOCATIONS AND DISTRIBUTION OF PACIFIC SALMON IN SAMPLE RIVERS
OF WESTERN KAMCHATKA

Ha3BaHuA. Ha Bogocbope umetotcs 58 03ép obuieli nnio-
waabto 1,18 kM2, Cebiwe 54 % ONUMHBI OCHOBHOIO pycna
peKun nexxuT B 30He BbicoT o0 200 M, okono 34% — ot 201
no 500 M Hap yposHeM mopsa [Pecypcbl ..., 1966].

Peka Kexta umeet oaunHy 73 KM, niowanb Bogoc60-
pa - 657 kM2, B He€ BnaaatoT 24 npuToka AnuHoi <10 km
obwen NpoTaxXEHHOCTbIO 64 kM. Hanbonee KpynHbIi
npuToK - p. KyHTOBO, ANUHOWM 53 kM. Ha Bopoc6ope ume-
toTcs 40 03€p c obuiei akBaTopueit 1,40 kM2, Peka npo-
TeKaeT NPenMyLL,eCcTBEHHO B BbICOTHOM 30He A0 200 Mm,
Ha BblcoTbl 0T 201 no 500 M Hap ypoBHEM MOpS NPUXO-
antcs okono 10% pnuHel pycna [Pecypcel ..., 1966].

B kauecTBe MCXOAHbIX OAHHbBIX NPU KAapTUPOBAHUU
HepecTUIULL, UCNOIb30BAHbl APXMBHbIE MaTepuanbl as-
poBM3yanbHbIX Y4ETOB Ha pekax Konb n Kexta (KyHTOBO),
BbINONHEHHbIX Kamuyatcknum punmanom ML PO OIEHY
«BHMPO» ¢ npumeHeHneM Manon NMAOTUPYEMON aBU-
aummn [Octpoymos, 1962; 1964; 1975]. YuéTbl npoBoam-
JIMCb AN9 NONoAHeHUs 6a3bl JaHHbIX O YUCIEHHOCTU pblb,
3aWeALlnX Ha HepPecCT, U UX pacnpeneneHnn No pevyHow
cetn. inga p. Konb uHGOpMauns nmeeTca Ans KeTbl, rop-
6ywun n Hepkn ¢ 1957 r., ong yaBblum 1 Kmxkyya — ¢ 1968
n 1975 rr., cootBeTcTBEHHO. ng p. KexTa aHanormyHole
[OaHHble ecTb ANg KeTbl M ropbywmn ¢ 1959 r., knuxyua
€ 1975 r., ans yaBblun u Hepku ¢ 1998 r. [OcTtpoymos,
1989]. DononHuTenbHble MaTepuansl ObM NONYYEHD
COTpYyAHMKaMM Kadenpbl UXTUMONOrMKM BUONOTUYECKOTo
dakyneteta MI'Y um. M.B. JlomoHocosa [lasnos u ap.,
2009; Ky3nuwmH, 2010], a Takke B xo4e COBCTBEHHbIX Ne-
LWMX Y4ETOB yncneHHoctn B 2004-2005 rr. Ins npencra-
BUTENEN ApYrMX BULOB IOCOCEBBLIX PbIb (ronew, KyHOXa,
MUKMUXKA, CUMA) KOJIMYECTBEHHbIE AAHHbIE NO NIOWAASM
HepecTUNULL, M YNCNEHHOCTM OTCYTCTBYIOT.

[ns Bu3yanusaunun TabAUUHbIX AAHHbBIX, UMEOLLNX
NPOCTPAHCTBEHHYH MPUBA3KY, PEKOMEHAYIOTCS K NpU-
MEHEeHMI0 KapTorpaduyeckme nporpamMmmbl (NnaTHble —
ArcGIS (ESRI) n 6ecnnatHble — QGIS) [WeBnskos u ap.,
2013; TnybokoBckui v ap., 2017]. B paHHoi paboTe
YTOUYHEHWE NPOCTPAHCTBEHHbIX FPAHUL, HEPECTUNLL, OCY-
LLEeCTBNANOCh HA KapTorpadu4yeckon ocHoBe, NpeacTaB-
NeHHoM PoccMiCKUMM areHTCTBOM MO reofesnun u Kap-
Torpaduu. Uudposaa mogenb Tepputopmn, COOTBET-
CTBYHOLLAA NTMCTaM Tonorpaduyeckon KapTel MacwTaba
M:200000, pa3paboTtaHa 000 «[laTa+». McxopgHas reo-
rpacduyeckas nHdopmauma npencrasieHa B BUAE KapTo-
rpadmyecknx cnoés dopmata ArcView 8.2 n 6asbl reo-
rpadumyecku NpuBsS3aHHbIX AAHHbIX popMaTa MS Access
[[Towkapesa, 2008].

PE3Y/NIbTATDI

Mpowuecc KapTMPOBaHMA HEPECTOBOrO hOHAA COCTOUT
U3 pAaa, NoCieA0BaTeNbHO BbIMOHAEMbIX 3TanoB paborT:
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- NOAroTOBKa KapTorpaduyeckoin OCHOBbI onpeae-
NEHHOro mMaclTaba, LOCTAaTOYHOrO AN OTODpaXKeHUS TU-
aporpaduyeckon cetu;

- OLEeHKa NOJIHOTbI, 4LOCTOBEPHOCTU M CUCTEMAaTH3a-
uma (CTaHAaPTU3aLMS) apXUBHbBIX AAHHbIX, UMEIOLLMX, KaK
npaBuno, TabnuuHyo Gopmy;

—-nepeBoJ, apXUBHbIX AAHHbIX, COAEPXALLUXCS B OT-
pacneBoi OTYETHOCTM, B CTAHAAPTU3IUPOBAHHYH 3JiEK-
TPOHHYI0 hopmy;

—-npeobpazoBaHue TabANYHbIX faHHbIX B NPOCTPaAH-
CTBEHHbIN MM TOUYEYHbIN 0OBEKT, KOTOPbIM MOXHO OTO-
6pa3unTb Ha KapTe.

Ha nepsom stane T'MC-kapTMpOBaHUS HepecToBO-
ro ¢oHAa N0CoCeN COCTaBNAETCS rMAPONOTrMYECKUI Ka-
Tanor BOAHbIX 06beKTOB. [1N9 3TOro Kaxaomy BOLOTO-
Ky, 0ToBpakaeMoMy Ha kapTte MacwTaba 1:200000 (cm.
puc. 1), npucBamMBaeTcs YHUKaNbHbIA MHAEKC, UTO AenaeT
BO3MOXHbIM reorpauyeckyro npuBsa3Ky TabiMYHbIX AaH-
HbIX. [l OCHOBHbIX peK M MPUTOKOB pa3HblX NOPSAKOB
BBOASTCS UMGBPOBbIE KOAbl, COCTOSILLME U3 HECKONbKMUX
(ot 1 n Bonee) MHAEKCOB, YKa3aHHbIX Yepes geduc. Yuc-
N0 MHOEKCOB 33aBMCUT OT NOpPsiAKa BOAOTOKA M ero yaa-
NEHHOCTM OT OCHOBHOM peku. Pekn Konb, Kexta n KyHTo-
BO BbICTYMNAOT KaK rnaBHble BOAOTOKM € kogamu |, 11 n 1ll,
COOTBETCTBEHHO, @ UX NpUTOKK 1-ro, 2-ro 1 3-ro nopsia-
KOB MMEIT YMCNeHHble Koabl 1,2 1 3, COOTBETCTBEHHO.
Bopotokn 4-ro nopsaka 1 Bobllie B HYMepauuio BBOAUTb
HeuenecoobpasHO M3-3a HETOYHOCTM MX OTOOpaXKeHus
Ha Tonorpaduyeckon kapte macwtaba 1:200000. Ans
pa3bueHns OCHOBHOMO pycna Ha y4acTku npu Heobxo-
[MMOCTU BBOAATCS ByKBEHHble 0603HauYeHus. Takoi noj-
X0, No3BOAgeT 06NerynTb aBTOMaTU3auUnio 06paboTku
nHdopmauun, xpaHumow B 6ase gaHHbix. Kpome TOro,
yUuuTbIBag, YTO He KaxAaas peka, otobpaxaemas Ha Kap-
Te MacwTaba 1:200000, uMeeT Ha3BaHMe, MHOEKCALUSA
obneryaeT npouecc pacno3HaBaHWa BOAHbIX 0ObEKTOB
M UCKJIIOYAET BO3MOXHble OWMOKK, CBA3aHHbIE C HaNU-
4yMeM OAMHAKOBbIX HA3BAHMIA.

BaxHernwwnin atan N’MC-kapTMpoBaHUS HepecToBOro
$oHAa — MHBEHTApM3auMa M CTaHAAPTU3ALMS APXUBHBIX
MaTepuanos, NPeacTaBAeHHbIX B BUae OYMaXKHbIX OTYE-
TOB, ¥ UX MEPEHOC, MOC/IEe BbIBEPKM, B SNEKTPOHHYI0 H6a3y
IaHHbIX popmMaTta MS Access. CTpykTypa Takoi 6a3bl faH-
HbIX pa3pabaTbiBaeTcs C y4ETOM HEOOXOAMMOCTHM reorpa-
dunyeckon NpUBA3KKU TEKCTOBLIX U TaBNUUYHBIX AAHHbIX
ana rpadmyeckoro npeacrasnenmns B pamkax NcC.

LOns kapTorpadmyeckomn Bu3yanmsaumm TabamyHbIxX
[aHHbIX, TpebyeTcq, Kak NpaBuno, UX NpeaBapuTeNnbHas
o0bpaboTka. OTYETHBIE MaTepUasbl, COAEPXALLUE pe3yNb-
TaTbl a3pOBMU3YyasbHbIX YYETHbIX paboT, UMeOT B 60Nb-
LWIMHCTBE CNyyYaeB BUA O6LWMPHbIX TabauL, copepxalumx
He TOJIbKO KOIMYECTBEHHYIO, HO 1 KayecTBEeHHYto (onuca-
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Puc. 1. Katanor BogoTokoB 6acceitHoB pek Konb 1 Kexta (KyHTOBO): MNepBbiii nHaekc: | - peyHas cuctema p. Konb, Il — peyHas
cucteMma p. Kexra, Il - peunas cuctema p. KyHtoso. Bropoit nugekc: 1, 2, 3 — nputokn pp. Konb, Kexta, KyHToBo (pekun 1-ro

nopsiaka). Tpetuit uupekc: 1, 2, 3 - pexu, Bnagatowne B nputokn 1-ro nopsaka (peku 2-ro nopsigka). Yetséptoit uHpekc: 1,2, 3 -
peku, Bnagatlume B MpUTOKM 2-ro nopsaka (peku 3-ro nopsaka)
Fig. 1. List of watercourses located within the basins of the rivers Kol and Kekhta (Kuntovo). The first position: | - the Kol river
basin, Il - the Kekhta river basin, Il -the Kuntovo river basin. The second position: 1, 2, 3 are the tributaries of rivers Kol, Kekhta,
Kuntovo (1st order tributaries). The third index: 1, 2, 3 - rivers flowing into tributaries of the 1st order (the 2nd order tributaries).
The fourth index: 1, 2, 3 - rivers flowing into tributaries of the 2nd order (the 3rd order tributaries)

Ta6nuua 1. Mpumep opopMIeHUs pe3ynbTaToB KONMYECTBEHHOIO YYETa HEPECTUAMLL, TMXOOKEAHCKMX N0COCeN (BbIBOpOYHas UH-
dhopMaLma U3 apxmMBHbIX MaTepuanos)

Table 1. Sample quantitative recording of Pacific salmon spawning grounds (selected information from archive materials)

N 1] ra
YuéTHbIN yyacTok MpoTsxeHHocTs 1o
Y HepecToBOro y4acTKa, KM YaBblya HepKa rop6ywa KeTa KMXKYY

p. Konb/MNpagas Konb (anunHa 122 kM, Bnagaet B OxoTckoe Mope)

Yuacrtok pycna p. Konb AnnHon 34 km,
Mexay yctbsamu pek Kuymuwmuek u Jle- 63-69 4,23 1,566 469,89 66,51 13,95
Bas Konb

p. Kexta (opnunHa 73 kM, Bnagaet B OxoTckoe Mope)

YyacTok pycna p. Kexta oT TO4KM, OT-
cTosiler Ha 6 KM OT yCTb4, U Aanee 91-93 0 0,351 102,06 16,15 7,29
BBEPX MO TeYEeHU0 64 KM

p. KyHToBO (oanHa 53 kM, neBbiit nputok p. Kexta, BnagaeT B 1 KM 0T ycTbs)

p. KyHTOBO, OCHOBHOE€ pycCno C npoTo-

59,3-62,2 0 0,198 32,274 5,688 3,678
Kamu

Yyactok p. KyHTOBO, BBEPX OT YCTb$l

41-42 0 0,135 28,53 5,04 2,817
6-8 KM Mo pycny ¢ npoTokamu

pyy. MpuBonbHbIN (aanHa 20 KM, neBbiit NpuToK p. KyHTOBO, BNajaeT B 23 KM OT YCTbs)

pyu. MpUBONbHBLIN, OT YCTbsi BBEPX MO

pycay 15 kv 2,6-2,9 0 0,063 1,350 0,234 0,297

pyy. MoxoBo#t (anuHa 16 kM, neBbiii npuToK p. KexTta, Bnagaet B 27 KM OT yCTbA)

Yuactok pyy. MoxoBoii, BBEpPX OT yCTbs

2,6-2,9 0 0 0,990 0,216 0,220
12 km

Tpu kntoya 6e3 Ha3BaHMs (Npasble NPUTOKK p. KexTa)

Tpu kntoya 6e3 HasBaHus, 6,1-6,4 kM
no pycny

npUMelIGHUﬂI * - McxofHble AaHHbIE MO Naowanm HepecTununil, U3HayanbHO NpeacCTaBNEHHbIE KaK AMana3oH 3HAYeHUn, ans yD.O6CTBa rpanquCKoro
OTOﬁpa)KeHMﬂ NpUBELEHDbI K cpe,u,Heﬁ BeNn4YnHe, CcyMMapHo, 6e3 pasneneHnsa Ha I'IpOMBBO,CI.VITeﬂeVI PaHHUX U NO3OHUX CPOKOB HEPECTOBOrO XoA4a.

3,6-3,8 0 0 0,815 0,350 0,163
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TeNbHYH) OLLEHKY YMCNEHHOCTU, HO BCeraa C NpuBS3KOM
K KOHKpEeTHOMY BOAHOMY 0O6BbEKTY MW €ro y4acTKy.

B uensx kaprorpadupoBaHus KONMYECTBEHHbIE Xa-
paKTeEPUCTUKM 0DOPMALIOTCS B BUAE Tabaul C BKAO-
YeHMEeM CNIefyLWnX AaHHbIX: HAUMEHOBAHWE BOLHOIO
00BbEeKTa; MHAEKC NO KaTanory; rpaHuLLbl y4ETHOTO yyacT-
Ka 1 ero obwas npoTsHKEHHOCTb (KM); CyMMapHas anu-
Ha HepecTOBOM YacTK YYETHOrO yyacTka (KM); naowanb
HepecTuUnuw, (ra) U YUCNEHHOCTb NpousBoanTenen (Toic.
3K3.) Ha YY4ETHOM y4yacTKe A5 KaXA0ro Buaa nococen.
3a 3neMeHTapHYI0 YY4ETHYIO eAMHULY B pe4yHOoM Baccen-
He NMPMHMMAETCS Yy4aCTOK BOJLOTOKA, FPaHMLLbl KOTOPOro
OTCYMTBIBAKOTCS B KMOMETPAX BBEPX UM BHU3 MO Teye-
HWIO OT NPUMETHbIX MPUPOAHbIX peNepoB (OT YCTbs NpU-
TOKa, BbIXOAA CKAaNMUCTbIX NOPOA, nopora 1 T. A4.). Beibop
HaMMeHbLWMX NPOCTPAHCTBEHHbIX €4MHUL, OnpeaenseTcs
OAHOPOAHOCTbIO BOAHOM Cpeabl 0OUTaHUS U BO3MOX-
HOCTbK MCMONb30BaHUA AAHHOIO yyacTka ANs HepecTa.
B Hanbonee nonHoM Buae - 3710 AeneHune Kaptorpapupy-
€MOM NNOLWAAM Ha CXOAHbIE NO CBOMM YCIOBUAM MUHU-
MasibHO BO3MOXHbIE Y4aCTKM U OLLeHKa abCcontoTHOM unum
OTHOCUTE/NIbHOW YMCNEHHOCTM BUAA HA KXKAOM U3 HUX.

Ha ocHoBe uMetowmxca matepmnanos GopMmpyeTcs
6a3a AaHHbIX HEpPeCcToBOro GoHAa NPOMbICNOBbIX BUOB
TUXOOKEaHCKMX NOCOCEN, OpraHM30BaHHas No onpege-
NEHHbIM NpaBunam u npurogHasa ans MMC-kapTMpoBaHus
(cMm.Tabn. 1).

Mpu oTcyTcTBUM HEOBXOAMMOCTH (MNU TPYAHOCTH)
KONMYeCTBEHHOro y4yéTta pblb HepecToBOe 3HayeHue
BOJLOTOKOB OLLEHMBAETCS MO Ka4YeCTBEHHbIM OL,EHKaM.

B oTnnume oT KONMYECTBEHHbIX YYETOB, NpeaCTaBNEH-
HbIX B OTHOCUTENbHO CTAaHAAPTUM3MPOBAHHOM BUAE, Ka-
YeCTBEHHbIE JaHHblE YYETOB YMC/IEHHOCTH, KakK NPaBuo,
NA0XO0 CTPYKTYPMPOBAHbI, YaCTO AOMNOHSAOTCS C/IOBECHbI-
MW OMMUCAHUAMM, A1 HUX OTCYTCTBYIOT €AUHULbI U3Me-
PEHUS, YTO, B LLESIOM, 3aTPYAHSET KapTorpadmyeckyto Bu-
3yanu3aumio. 370T npoben BocnonHsgeTcs npeobpasosa-
HMEM Ka4yeCTBEHHbIX XapaKTEPUCTUK B KOJIMYECTBEHHbIE
nocpencTBOM NOCTPOEHUS WKasbl 6aNNbHbIX OLLEHOK, YTO
Mo3BONISIET CMCTEMATU3UPOBATL MCXOAHYI0 MHPOPMALMIO.
Ha KamMuaTtke TpaAMUMOHHO ucnonb3yeTcs 8-6anbHas
wkana [Octpoymos, 1999], B koTopo# K kaxaomy banny
npuMeHseTcs cnoBecHas Gopma, CONpoBOXAaeMas Ko-
JIMYECTBEHHBIMU NMOACHEHUSIMU AN BbIAENEHHbIX rpaaa-
UMM M MHOTAA COOTBETCTBYHOWMMM YUC/IOBBIMU 3HAYEHU-
amu (cM. Tabn. 2).

KapTbl, oTobpaxatolme NpoCTPaHCTBEHHYHO NOKaNU-
3aLMI0 HEPEeCTUNULL, B PEYHBIX CUCTEMAX, He AAK0T Npes-
CTaBNEHWUS O HEPECTOBOM 3HAYMMOCTU KOHKPETHOTO y4acT-
Ka B obwem BocnponssoacTee nococer. C 3aTon Lenbto
B [LAHHOM CTaTbe BBOAMTCS CNeuManbHbli NokasaTesb -
MHAEKC NAOTHOCTM pacnpeneneHuns Hepectunuuwl,. [ing ero
OLLeHKM MCXOAHble aHHble MO NIOWAASM HEPECTUULL Ha
YYETHOM Y4yacTKe, BbIPAXXEHHbIE B FeKTapax, NepecymThl-
BAOTCS B OTHOCUTENIbHbIE €AUHULLBI U3MEPEHUS — FeKTap
Ha MOrOHHbIM KMNOMETP y4acTka pycna (ra/nor. km). Bbl-
MOJHEHHbIE pacyéTbl MOKa3anu, YTO CpesHsas NJAOTHOCTb
HepectTunuwy B 6acceriHax pek Konb u Kexta/KyHTOBO M3-
meHsaeTcs B npegenax ot 0,001 po 6onee 1,0 ra/mor. km.
[lns kapTorpaduyeckoro NnpeacTaBNeHUs BECb AMANA30H

Ta6nuua 2. [pumep opopMneHUs pesynbTaToB KauecTBEHHOM (8-6annbHOM) OLLEHKM HEPeCTOBOro 3HaYeHUs BOAHbIX 06bEKTOB
(B ckobkax — 3Ha4yeHus B Bannax)

Table 2. Sample qualitative assessment of the spawning value (8-score scale) of water bodies (values are shown in

parentheses)
Bup (6annbi) *
Bopotok, ero yyactok [OnuHa, KM HUKHee cpeasee BepxHee
TeyeHue TeyeHue TeyeHue
Hepka (I-11) Hepka (I-11)
be3 Ha3BaHuA 12 rop6ywa (l11-1V) lop6ywa (I1-111) 0
keta (I-11) Keta (I-11)
be3 Ha3BaHuA 16 lop6ywa (I-111) ? X
Hepka (I-11 Hepka (I
. Hepka (I-11) pia (I-11) pra (1)
be3bIMAHHbBIN, OT yCTbA fopbywa (I11-1V) fop6ywa (I-111)
49 ropbyuwa (IV-V)
BBEpPX MO TeyeHuto 19 km Keta (I-111) Keta (1)
keta (lI-11)
Kuxyu (I-11) Kuxyu (I-11)
be3 Ha3BaHuA 10 0 0 0
npUMe'-IaHUﬂZ -l - peakne HepecToBble nnowaakm 2-10 ocobsimMu HepecTyruwmnx ﬂOCOCGﬁ; Il - HepecToBble NoWaan BCTPpeYarnTCa 3HAYUTENBHO
yaile; - yepes Hebonblume NMPOMEXYTKM HEPECTOBbIE NMOWAaAKK pa3MeLlWarnTca no BCEW OMHE y4acTKa pycna npu cpe,u,Heﬁ NAOTHOCTK 3anon-

HeHus HepecTunuw,; IV — 6onblias YacTb pycia 3aHsTa HEPECTUMLLAMM NPU BbICOKOM NAOTHOCTU MX 3aN0NHEHWUS NPOM3BOAUTENSIMU; V — HEPECTU-
NIULLA 3aHMMAIOT MOYTH BCIO NOLWAAb AHA MPU OYEHb BbICOKOW MAOTHOCTU 3aMOSHEHWUS NPOU3BOAUTENAMM;? — MOTYT pacnonaratbCs Hebonblwme
HepecTuanwa; 0 - HepecTUAMLA OTCYTCTBYIOT; X — CBEAEHMS O 3aX04€ U HepecTe N0COCEN OTCYTCTBYIOT.
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3HAYEHWUN OAHHOTO MHAEKCA pa3bMBaETCs Ha HECKObKO
rpagaumit. Kak npaeuio, 4OCTaTOMHO TPEX-YeTbIpEX rpa-
Launi, 4yTobbl HAarNSAHO 0TOOPa3uTL pacnpenesieHne He-
pectunuwy, Ha kapte: — 6onee 1,0,01 0,1 go 1,0,01 0,01 po
0,1 1 o1 0,001 po 0,01 ra/nor. kM. WnpuHa wara mexay
rpagaumsmm nonbupaercsa TakuM ob6pa3oM, 4tobbl Co3-
[laBaeMas kapTa 6bl1a HarngaHon u nHdopMaTUBHOM. Ha
KapTax peyHow CeTu 3Tu rpagaumu 0603HaYaTCa B BUAE
LBETHbIX IMHUI PA3HOM TONLMHbBI, HA3HAYaEMOMN B 3aBU-
CMMOCTM OT MNOTHOCTU PaCNONIOXEHNUS HEPECTUNLL,
3apaya No COBMELLEHUIO Ha KapTe pe3ynbTaToB KO-
JINYECTBEHHbIX U KAYE€CTBEHHbIX OLLEHOK YMCIEHHOCTH
peLaeTcs C MCNOIb30BaHMEM OMNpeaenEHHbIX COOTHOLLE-
HUI MeXAy HUMM NYTEM nepeBofa NepBUYHbIX Banios
B MHTEPBA/IbHYIO LKAy, UMEIOLLYIO €4MHULY U3MEPEHUS.
B naHHOM paboTe NpMHATO, YTO KaxAbii B6ann cooTBeT-
CTBYeT onpenenéHHOMY MHTEPBANY 3HAYEHUI MHAEKCA
NJIOTHOCTM pacnpeaeneHns Hepectunuw,: 6ann VvV - bonee
1 ra/nor. km, 6ann IV - 0,1-1,0 ra/nor. kM, 6annbl 1 u Il -
0,01-0,1 ra/nor.km, a 6ann | - 0,001-0,01 ra/nor. kM. Bbli-
60p WKanbl U YNCIAEHHbIX 3HAYEHUI, COOTBETCTBYHOLLMX
6anNbHbIM OLLEHKAM, NOJTHOCTbIO HAa3HAYaEeTCs IKCNEPTOM.
HepectoBoe 3HayeHWe OTAENbHbIX BOLOTOKOB [0-
NOJIHUTENbHO OLLEHMBAETCS KaK L0151 NAOWAaAM HEPECTH-
NMLL, PaCcMoNOXEHHbIX B HUX, BbIpaXK€HHOE B MPOLLEHTaX
oT obuiero HepectoBoro GoHaa. [laHHbIN TMN KapT noka-
3blBAET BK/1a4, KOHKPETHOIO y4acTka peku B obLiee BOC-
npou3BoACTBO BMAa. [lnga ynobcrea rpaduyeckoro oTo-
6paXkeHns NpoOBOAMTCS PAHXMPOBaAHME 3TOrO NokasaTe-
NS HA HEeCKONbKO AMana3oHoB, HanpuMmep, 50-30, 30-25,
25-10, 10-5 n meHee 5%. [1ng Ka)aoro BMaa rpaHuLbl
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[AManasoHoB NoabupatoTcs C y4ETOM COXpaHEHUS KapTo-
rpaduyeckon HarnagHOCTU.

AHanoruyHo KapTam pacnpeaeneHuns HepecTUanLL
COCTaBNAIOTCA KapTbl BUAOBOrO pasHoobpasus TMxoo-
KeaHCcKMx nococei. Metopgmka KaptorpadmMpoBaHus CBO-
ONTCA K NOACYETY YUMCNa BUAOB, Pa3MHOXALWMXCS Ha
KOHKPETHOM y4yacTKe peku, C oTobpaKeHneM 3TUX AaH-
HbIX Ha KapTax JMHUSMM Pa3HOTro LBeTa.

Mtorosas kapTorpaduueckas 6asa AaHHbIX NpencTaB-
nset coboi Habop 3neKTPOHHbIX BCMOMOraTeNbHbIX, 6a-
30BbIX M UTOTOBbIX KapT, UMEIKLLMX BEKTOPHbIM GopMaT,
MHOTOC/IOMHYI CTPYKTYPY M CONPOBOAUTENbHYO aTpuby-
TUBHYIO MHDOPMaLMI0. Bce KapTbl YBS3bIBAOTCSA C €4MHOM
undposoit ocHoBoM MacwTaba 1:200000 c HaHeCEHHbIMM
KoopauHaTamu. Beoa, nonck M ucnonb3oBaHue KapTorpa-
dnyeckon MHPOpPMaLMM OCYLLECTBASIOTCA NO oblwenpu-
HATOM npouenype, npenycMoTpeHHol M’MC-TexHonorusamu.
Bce kapTbl UMEKT MAEHTUYHYIO CTPYKTYpY 6a3bl JaHHbIX
W CrpynnupoBaHbl B 4 TEMAaTUUYECKUX pa3pena:

- KaTanor BoAoTokoB H6acceiHoB pek Konb 1 KexTta
(KyHTOBO) (CM. puc. 1);

- MPOCTPAHCTBEHHOE PACNONIOXEHNE HEePECTUNLL
B pEYHOM CUCTEMe — OTAENbHO ANS KaXaoro Buaa (rop-
6ylua, KeTa, YaBblva, HEPKA, KMXYY) U CBOAHAA KapTa no
BCEM BMAAM (CM. puc. 2-7);

- BUAOBOE pa3Hoobpa3me TMXOOKEAHCKMX JI0CoCen
(cM. puc. 8), B TOM yncne KkapTa pacnpoCcTpaHeHus npo-
XOLHOWM MUKMXM (CM. pUc. 9);

- HepecToBOe 3HayeHWe BOAOTOKOB B BOCMPOMU3-
BOACTBE OTAE/bHbIX BUAOB TUXOOKEAHCKMUX 1OCOCEN (CM.
puc. 10-14).
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Puc. 2. PacnonoxeHne HepecTunuiy ropbylmn B 6acceiHax pek Konb u Kexta (KyHT0BO).

YcnoBHble 0603HaueHus. [110THOCTb pacnonoXeHUs HepecTUauLy, ropbyLun B BOAHbIX 06bekTax (ra/noroHHbn km): 1 ->1;2 -o10,1 po 1; 3 - ot
0,01 0o 0,1; 4 - o7 0,001 no 0,01

Fig. 2. The location of pink salmon spawning grounds within the basins of the Kol and Kekhta (Kuntovo) rivers.
Symbols: the density of pink salmon spawning grounds in water bodies (ha/km): 1 - >1; 2 - 0.1-1; 3 - 0.01-0.1; 4 - 0.001-0.01
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Puc. 3. PacnonoxeHune Hepectunumu, keTbl B bacceitHax pek Konb n Kexta (KyHToBO). YcnosHbie 0603HavyeHuns. MnoTHOCTb
pacnonoXeHUs HepeCcTUNULL KeTbl B BOAHbIX 06beKTax (ra/noroHHbin kM): 1 - > 1; 2 - o10,1 o 1; 3 - 010,01 po 0,1; 4 - o1 0,001
no 0,01
Fig. 3. The location of keta salmon spawning grounds within the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols: the
density of keta salmon spawning grounds in water bodies (ha/km): 1 - > 1; 2-0.1-1; 3-0.01-0.1; 4-0.001-0.01

Puc. 4. PacnonoxeHue HepecTuauwy, YaBblun B 6acceitHax pek Konb n Kexta (KyHToBO). YcnoBHble 0603HaveHus. M10THOCTb
pacnonoXeHUst HepeCcTUNMLL YaBbluM B BOAHbIX 06bekTax (ra/moroHHbiM kM): 1 ->1;2 - o1 0,1 o 1; 3 - 070,01 no 0,1; 4 - ot
0,001 po 0,01

Fig. 4. The location of chinook salmon spawning grounds within the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols: the
density of chinook salmon spawning grounds in water bodies (ha/km): 1 - > 1; 2-0.1-1; 3-0.01-0.1; 4-0.001-0.01
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Puc. 5. PacnonoxeHune Hepectunuuw, Hepku B 6acceitHax pek Konb un Kexta (KyHToBO). YcnoBHble 0603Ha4yeHus. MNnoTHOCTD
pacnonoXeHns HepecTUNULL HEPKK B BOAHbIX 06bekTax (ra/moroHHbiid km): 1 - >1;2 - 071 0,1 po 1; 3 - 010,01 po 0,1; 4 - ot
0,001 po 0,01
Fig. 5. The location of sockeye salmon spawning grounds within the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols: the
density of sockeye salmon spawning grounds in water bodies (ha/km): 1 - > 1; 2-0.1-1; 3-0.01-0.1; 4-0.001-0.01

Puc. 6. PacnonoxeHue Hepectunuiy, kKuxy4da B 6acceitHax pek Konb u Kexta (KyHToBO). YcnoBHble 0603HaveHus. MnoTHOCTDb
pacrnonoXeHUs HepecTUAULL KMXy4a B BOAHbIX 06bekTax (ra/moroHHbin km): 1 =>1;2 - 071 0,1 po 1; 3 - 01 0,01 no 0,1; 4 - ot
0,001 po 0,01

Fig. 6. The location of coho salmon spawning grounds within the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols: the
density of coho salmon spawning grounds in water bodies (ha/km): 1 - > 1; 2-0.1-1; 3-0.01-0.1; 4-0.001-0.01
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Puc. 7. PacnonoxeHune HepecTunauL, TMXOOKeaHCKMX nococei B bacceiHax pek Konb n Kexta (KyHTOBO). YcnoBHbIE 0603HayYeHMs.
[1noTHOCTb pacnonoXeHns HepecTUNuLL B BOAHbIX 06bekTax (ra/moroHHbi km): 1 ->1;2 -010,1 o 1; 3 - 010,01 po 0,1

Fig. 7. The location of Pacific salmon spawning grounds within the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols: the
density of spawning grounds in water bodies (ha/km): 1 - > 1; 2-0.1-1; 3-0.01-0.1
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Puc. 8. BugoBoe pa3Hoobpasne TMXOOKeaHCKMUX nococeit B 6acceiHax pek Konb u Kexta (KyHTOBO). YcnoBHble 0603HaueHus: 1, 2,
3,4,5 - KonnyecTBO BUAOB N10COCEN B BOAOTOKAX

Fig. 8. Species diversity of salmonids in the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols used: 1, 2, 3,4, 5 - number
of salmon species in watercourses
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Puc. 9. PacnpoctpaHeHune npoxoaHoi Mukuxu B bacceiHax pek Konb u Kexta (KyHToBO). YcnoBHble o603HaveHus: 1 -
paioHbl 06UTAHWUSA MPOXOAHON MUKUXM, 2 — YUYTEHHbIE HEPECTUNULLA MPOXOLHOM MUKMXKM (MO AaHHBIM Kadeapbl UXTUONOTUM
MTY nm. M.B. JlTomoHocoBa)

Fig. 9. Distribution of the anadrome mikizha within the basins of the Kol and Kekhta (Kuntovo) rivers. Symbols: 1 - potential
habitats, 2 - recorded spawning grounds of the mikizha (according to the Ichthyology Department of Lomonosov Moscow State
University)

Puc. 10. HepecToBOe 3HaYeHMe BOLOTOKOB A/ BOCNPOU3BOACTBA ropbywm B BacceiiHax pek Konb 1 Kexta (KyHTOBO). YCN0OBHbIE
o0603HaueHus. OTHoCUTENbHOE pacnpeneneHne Hepectunuu, ropbylin B pekax U Ha OTAeNbHbIX yyacTkax (B %): 1 — 52,3; 2 — 26,2;
3-114;4-77;5-24
Fig. 10. The spawning value of watercourses for the reproduction of pink salmon within the basins of the rivers Kol and Kekhta
(Kuntovo). Symbol: relative distribution of pink salmon spawning grounds in rivers and certain sites (in %): 1 — 52,3; 2 — 26,2;
3-114,4-77;5-24
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Puc. 11. HepectoBoe 3HauyeHMe BOLOTOKOB AN BOCNPOM3BOACTBA KeTbl B 6accerHax pek Konb u Kexta (KyHTOBO). YCnoBHbIE
o6o3Havenuns. OTHoCcMTeNbHOE pacnpeaeneHne HepecTUNLL KeTbl B peKax M Ha oTaenbHbIX yyactkax (B %): 1 — 50,6; 2 — 27,3;
3-133;4-6,0;5-28
Fig. 11. The spawning value of watercourses for the reproduction of keta salmon within the basins of the rivers Kol and Kekhta
(Kuntovo). Symbol: relative distribution of keta salmon spawning grounds in rivers and certain sites (in %): 1 — 50.6; 2 — 27.3;
3-133;4-6.0,5-28
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Puc. 12. HepectoBoe 3HaueHMe BOJOTOKOB 151 BOCMPOM3BOACTBA YaBblyM B bacceitHax pek Konb n Kexta (KyHTOBO). YcnoBHble
0603HaveHuns. OTHoCUTeNbHOE pacnpefeneHme HepecTUnuL, ropbywn B pekax U Ha OTAeNbHbIX y4acTkax (B %): 1-38,9; 2 — 25,0;
3-20,2;4-138;5-2,0
Fig. 12. The spawning value of watercourses for the reproduction of chinook salmon within the basins of the rivers Kol and
Kekhta (Kuntovo). Symbol: relative distribution of chinook salmon spawning grounds in rivers and certain sites (in %): 1 — 38.9;
2-250;3-20.2;4-138;5-2.0
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Puc. 13. HepectoBoe 3HayeHWe BOJOTOKOB NS BOCNPOM3BOACTBA Hepku B bacceiHax pek Konb n Kexta (KyHTOBO). YcnoBHble
0603HaueHuns. OTHocuTeNbHOE pacnpeaeneHne HepecTUNULL, HEPKU B peKax M Ha OTAEeNbHbIX yyacTkax (B %): 1 — 31,6; 2 — 24,1;

3-121,6;4-

20,4;5-2,3

Fig. 13. The spawning value of watercourses for the reproduction of sockeye salmon within the basins of the rivers Kol and
Kekhta (Kuntovo). Symbol: relative distribution of sockeye salmon spawning grounds in rivers and certain sites (in %): 1 — 31.6;
2-241;3-216;4-204;5-23
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Puc. 14. HepectoBoe 3HaueHue BOLOTOKOB i1 BOCNPOM3BOACTBA KMXKy4a B HacceiHax pek Konb u Kexta (KyHTOBO). YcnoBHble
0603HaveHns. OTHoCUTENbHOE pacnpeneneHme HepecTunuLy ropbyLin B pekax U Ha OTAEeNbHbIX y4acTkax (B %): 1 —45,1; 2 — 30,0;
3-21,1;4-38
Fig. 14. The spawning value of watercourses for the reproduction of coho salmon within the basins of the rivers Kol and Kekhta
(Kuntovo). Symbol: relative distribution of coho salmon spawning grounds in rivers and certain sites (in %): 1 — 45.1; 2 — 30.0;
3-211;4-338

OBCYXXIOEHUE PE3Y/IbTATOB

Bonbwas npoTskEHHOCTb HEPECTOBOro apeana Tu-
XOOKEaHCKMX Nlococei, obunne peuHbix bacceiHoOB, Kyaa
Ha HepecT 3axo4sT 10COCH, TpPaAULMOHHAs TabanyHas
dbopma npencrTaBneHns pesynbTaToB yY4ETOB YNCIEHHO-
CTM 3HAUYUTENbHO 3aTPYAHSIOT NepeBos apXMBHbIX Ma-

Tpyast BHMPO. 2025 r. T. 199. C. 36-53

Tepuanos B BM3yanusnpoBaHHyk GopMy B Buae Habo-
pa TeMaTUyeckuX 3NeKTPOHHbIX KapT. Hepenko y4éTtHas
MHPopMaums cylwecTeyeT B popme, Mano NpUrogHom
UMM COBEPLUEHHO He MPUTroAHOW ANS NPOCTPAHCTBEHHOM
NpuUBA3KM K peyHoMy BaccenHy. [1o3ToMy ang onTUMK-
3aUMM CO30aHMUA INEKTPOHHbIX KapT C 3KONOTMYECKOM
KOMMOHEHTOM B HacToawew cTaTbe Bbinn paspaboTaHbl
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M onpoboBaHbl aNropuUTMbl, NOAXOAbl U METOAWMKMU MOA-
roTOBKW, 06paboTKM faHHbIX U BbIMOJIHEHUS OTAENbHbIX
3TanoB kapTorpaduyecknx pabor.

KoMnnekTbl KapT, 06beaAnHEHHbIE B TEMATUYECKME
pasgensl U noapaszenbl, 43T NPOCTPAHCTBEHHOE Npes-
CTaBNeHME O KOIMYECTBEHHbIX XapaKTePUCTUKAX U pac-
npefeneHun HepecTUNULL TUXOOKEAHCKUX NOCOCEeW
B peyHbIX BacceriHax U MOryT CTaTb LOMONIHUTENbHbIM
YyA06HbIM KOMMNOHEHTOM MHMOPMaLMOHHOro obecneuve-
HWS perynnpoBaHuMs N0COCEBOrO MPOMbICAA.

AHanu3 apxMBHOro mMaTepuana nokasan, 4yTo B 6ac-
certHax pek Konb u Kexta (KyHToBo) npumepHo 80%
obLet HepecToBOW NNOLWAAM TUXOOKEAHCKUX NOCOCEN
3aHMMaeT ropbywa, 14 % npuxopsaTcsa Ha KeTy, 5% - Ha
Kmxyya 1 no 1% — Ha yaBblvy U HepkKy. B HacToswee Bpe-
Ms HepecToBbIM POoHA nococen B bacceirtHax pek Konb
n Kexta (KyHTOBO) COXpaHSeTCS B XOPOLUEM COCTOSIHUM,
pUCKM ero aerpasfauuu no TEXHOreHHbIM MpUYMHAM OT-
cytcTBytoT. O61Wasa poibonpombicioBas NPOAYKTUBHOCTb
obecneunBaeTcs Haubonee MaccoBbIM BUAOM — ropby-
wei. bonbwas vactb HepecTuauny, (8o 99% obuiero He-
pectoBoro $GoHAa) pacnofaraeTcs B pycnax M NpoTokax,
1% npuxooMTCa Ha KNoUYeBble HepecTununLLa (pPeoKpeHbl
n nuMHokpeHbl) [OctpoymoB, 1989]. Puiboxo3siicTBeHHOe
3HayeHue HebOoNbLIMX MENKOBOHbIX FOPHbIX U TYHLPO-
BbIX PY4YbEB Onpenensetcs 0bUTaHMEM B HUX HEKOTOPbIX
M3 NpepacTaBuTeNei N0COCEBbIX Pbl6 — ManbMbl, CUMBI,
MUKMXKU U KYHIKU.

Mmetowmecs apxmBHble AaHHble, UCMNOMb30BaH-
Hble Ans KapTorpaupoBaHus, MoayYeHbl 32 MHOMO NeT
W [AOT NpefcTaBieHne 0 NOTeHLMANIbHOM HepecToBOW
naowWanm N1ococen pasHbiX BUAOB, HUKOTAA B O4MH Cce-
30H UMK He 3aHMMaeMol. Oblwasa HepecToBas NaoLWanb
OKOHTYpMBAETCS MO rogam, COOTBETCTBYIOLWMM Nepnoaam
MaKCMManbHOW U YCTOMYMBOM B MHOTONIETHEM OTHOLE-
HUKM YUCNIEHHOCTU Nlococei. B otaenbHble nepuoabl B 3a-
BMCMMOCTU OT U3MEHEHUS YUCJIEHHOCTHM Pblb, BOLHOCTH
peK U APY>XXHOCTU HEPEeCTOBOro X043 pacnpeneneHue
HepecTUANLL, B peYHbIX CUCTEMAX M UX 0OLWMe naowaam
MOTYT CyLEeCTBEHHO pa3nnyatbcs. B yactHocTH, B roabl
BbICOKOM YMCNEHHOCTM HepeCToBbIM OHA TaKoro Buaa,
Kak ropbylia, MCnonb3yeTcs NoYTU MOAHOCTbIO, @ NpH
HW3KOW YMCNEHHOCTM — NI Ha Aonu npoueHTa. Cneny-
€T YYMTbIBATb TAKXKe, YTO NAOWAAM HEPECTUULY, OTAENb-
HbIX BUAOB JIOCOCEN MOTYT HaK/aAbIBaTbCA APYr HA ApY-
ra, Ux pacnosioxeHue BHyTpu 6accerHa no rogam Moxer
CYLLeCTBEHHO MEHSATLCS, @ YaCTb HEPECTOBbIX NIOWAAEN
MCMOMb30BaTbCS Pa3HbIMU BUAAMU COBMECTHO [[pULeH-
Ko, 1973; Jleman, 2003]. lNo3TOMy peanbHas BeMUYMHA
HepecToBoro GoHAa, UCNONb3YEMOro B OTAE/bHbIE TOAbl,
MOXEeT MEeHATbCA, @ MO Mepe HAKOMNEeHUS AaHHbIX NO-
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CTeNeHHO YBEeNYMBATLCS, 0COBEHHO B NEPUOAbI MaKCU-
MasibHbIX NOAXOA0B.

BeenéHHbIN B CTaTbe HOBbIM MOKa3aTeNb — MNOTHOCTb
pacnpeneneHus HepecTUINLL, TUXOOKEAHCKUX N10CoCen
Ha NpaKTUKe B 0COCEBbIX NCCIEA0BAHUAX HE NMPUMEHSI-
eTcs. TeM He MeHee, ero aHanoru WUMpPOKO UCMONb3YHTCS
B Ha3eMHbIX YYETHbIX paboTax — Npu NpoBefEHUUN 3UM-
HUX YYETOB OXOTHUUYbMUX MNEKOMUTAOLLNX B BUAE MNOA-
CY€Ta CNenoB HA eaAMHMLY YYETHOIO MapLIpyTa, Npu reo-
H60TaHMYECKMX UCCNEA0BAHMSAX HA IMHEMHbIX TPAHCEKTAX,
0COBEHHO NpU CUNBHOM MO3aUYHOCTM pacnpeneneHus
pacTuTenbHOro NokpoBa U ap. [MeTtoauueckue ..., 2009°].

Ha 3aBepwatowemM 3tane reoMHPOpPMaLMOHHOTO
KapTUPOBAHMUA NMpeasioXKeHa CXemMa NPOCTPAHCTBEHHO-
ro auddepeHUMpoBaHus (paMoHNMPoOBaHUS) BaccerHoB
pek Konb 1 Kexta (KyHTOBO), 0OCHOBaHHas Ha pasaene-
HUM pEeYHOM CeTu Mo ABYM MoKa3aTensM — MAOTHOCTH
pacrnpeneneHus HepeCcTUIULL U YUCY Pa3MHOXKAKLWMX
Ha 4AaHHOM y4yacTke BUIOB nococei (cM.Tabn. 3, puc. 15).
B pe3ynbrate B nereHae kapTbl, COCTaBAEHHOM B Mac-
wrabe 1:200000, BbizenaioTcs [eCaTb TUMOB HEPECTOBO-
HarynbHbIX YrOAMM NOCOCEN, Pa3NMYALLMXCA MO KOM-
6MHALUMAM NpU3HAKOB M 0O6beAMHEHHbIX HAa KapTe B 4
rpynnbl (A, B, Cu D) no cteneHu 3HaunmocTu B obLem
BOCMNPOU3BOACTBe nococen. MNpu 3ToM Kaxpas rpynna
OMUCHIBAETCS YETbIPbMSA XapaKTepUCTUKAMU: KouYe-
CTBO BOAOTOKOB M MX YY4ACTKOB, BXOASLLMX B OLHY Fpyn-
ny; obwas nnowanb HepeCcTUANLL; YNCNO BUAOB JIOCOCEN,
3aX0ASWMX HA HEPECT, U OTHOCUTENbHAN YUC/IEHHOCTb
pbib (B % OT 0OWMX NOAXOA0B), Pa3MHOXAKOLWMUXCA HA
[aHHOM yyacTke. [paHuLbl MeXAay rpynnaMm panoHamu,
XO0TS v onpefeneHbl ¢ 6onblen AN MeHbLIen YCoB-
HOCTbH0, HO, O HAKO, LOCTAaTOUYHO HArNaAHO oTobpaXxatoT
CYLLeCTBYIOLLME pa3NNYNg MEXAY HUMU MO pbiBOX03ai-
CTBEHHOM LLeHHOCTU. Hanbonblen pbibOX039MCTBEHHOM
NPOAYKTUBHOCTbIO 061a430T BOLOTOKM M UX Y4ACTKM U3
rpynnbl A, HECKOJIbKO YCTYNakT UM BOLOTOKM U3 rpyn-
nbl B, Hanbonee HM3Kas NPOAYKTMBHOCTb OTMEYEHa AN
rpynnbl C. [pu 3T0M, 06125 Buonormyeckas npoayKTmB-
HOCTb obecneynBaeTcs Hambonee MaccoBbIM BUAOM —
ropobywen.

PazpaboTaHHbIi M anpoBMPOBAHHbIM HA MPaKTUKe
aNnropuTM afanTauum UCXOOHbBIX AAHHbIX AN UX BKIIO-
YeHus B reouHOOPMALMOHHY CUCTEMY AAET BO3MOXK-
HOCTb MCNONb30BaTb 3HAYUTENbHble 06bEMbI BELOM-
CTBEHHbIX AaHHbIX AN KapTorpaduposaHua pacnpeae-

5 MeToAMYecKMe peKOMEHAALMM MO OpraHM3aLuu, NPOBELEHUIO U 06-
paboTke AaHHbIX 3MMHEro MapLIPYTHOTO YY4ETA OXOTHUYbMX KMBOTHBIX
B Poccum (c anroputmamm pacyéta uncnenrnoctw). 2009. Cocr. B.C. Mu-
pyTeHko, H.B. JlomaHoBa, A.E. bepceHes, H.A. MopryHog, O.A. BonoauHa,
B.A. Ky3akuH, H.I. YenuHues. 43 c. https://docs.cntd.ru/document/902
217266?ysclid=méuodnergd856646164-07.02.2025.
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I »

Puc. 15. Poiboxo3siiicTBeHHOe parioHupoBaHue bacceiHoB pek Konb n Kexta (KyHTOBO) Mo 3Ha4yeHM0 B BOCMPOU3BOACTBE
TUXOOKEaHCKUX N0cocel. YcnoBHble 0603HauYeHus. [1N0THOCTb pacnpeaeneHus Hepectunuiy, (ra/moroHHbin km): A - > 1.0; B - ot
0,1 no 1,0; C- 010,001 po 0,1; D — 3HaYeHne BOAOTOKOB OMpeAeNseTcs BbIpaCTHbIMU YrOAbsSIMU, CBEAEHUS O HANIMUUU HEPECTUNULL,

otcytcTtBytoT; 1, 2, 3,4, 5 - KONMYecTBo BUA0B TUXOOKEAHCKMX N0COCEN, BOCMPOU3BOASLLMXCS B JAHHOM paioHe

Fig. 15. Fisheries zoning of the basins of the Kol and Kekhta (Kuntovo) rivers based on the value in the reproduction of Pacific
salmon. Symbols: the density of spawning grounds distribution (ha/km): A-> 1.0; B -0.1-1.0; C - 0.001-0.1; D - the value of
watercourses is determined by feeding areas, no data on the presence of spawning grounds; 1, 2, 3,4, 5 - the number of species

spawning in the area

Ta6nuua 3. PalioHnpoBaHue 6acceitHoB pek Konb u Kexta (KyHTOBO) Mo 3HaueHuto B 06LeM BOCNPOM3BOACTBE TUXOOKEAHCKUX

nococen

Table 3. Zoning of the Kol and Kekhta (Kuntovo) river basins by value in the total reproduction of Pacific salmon

Unpekc
yuyactka

KonuuecreoBogoTo-

Mnowaab HepecTUAUL,ra/nor. KM Yucno BnaoB., 3K3.
KOB U MX YHaCTKOB tanp Hep w,ra/ AOB,

B pa3Hble roabl, %

OTHOCHTENIbHAsA YUCSIEHHOCTD PbI6

lpynna A: nnoTHOCTb pacnpeneneHus Hepectunumiy (> 1 ra/nor. km)

A5

6 1,5007-8,4555 5

ropbywa - 71,7-87,1
keta - 11,2-18,9
kmxyy - 0,008-8,4
yasblya - 0,006-3,3
Hepka - 0,1-2,0

A4

1 1,695-1,819 4

ropbywa - 87,6
keta - 13,9
yaBblya - 9,2
KWXyy - 6,3

lpynna B: nnotHocTb HepecTunmiy, 0,1-1 (ra/nor. kM)

B5

1 0,115-0,1379 5

ropbywa - 67,6
Kmxyy - 15,3
keta - 11,7
yaBblya - 4,3
Hepka - 1,1

B4

13 0,1342-0,2162 4

ropbywa - 66,0-81,2
Keta - 6,9-20,4
Kmxyy - 9,4-13,8
Hepka - 1,2-2,4

B3

21 0,1176-0,3345 3

ropbywa - 67,0-77,5
keta - 10,0-18,4
Kmxyd - 9,3-17,0

B1

3 0,7701-0,8731 1

ropbywa - 100
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OKoHYaHue mabn. 3

MHAeKC KOI’IM"IECTBOBOAOTO- n OTHOCUTENbHaA YUCNEHHOCTb pbl6
nowaab HepecTUnULL,ra/nor. KM Yucno BupoB., 3K3. o
y4yacTKa KOB U UX YYaCTKOB B pa3Hble roabl, %
lpynna C: nnoTtHocTb Hepectunmw (0,001-0,01 u 0,01-0,1 ra/nor. kM)
ropbywa - 69,5-74,0
keta - 12,0-29,2
Cc4 5 0,0885-0,0915 4 KIKYY - 5,5-15,2
Hepka - 3,21-4,79
ropbywa - 65,84-85,34
c3 33 0,0229-0,0877 3 Keta - 2,83-18,16
Kmxyy - 8,43-15,98
) ropbywa - 74,28-93,32
c2 13 0,0035-0,0329 2 KKy — 6,68-25,71
c1 3 0,0061-0,0067 1 rop6ywa - 100

NEHUS HEPEeCTUNIULL TMXOOKEAHCKUX NOCOCEN U CTEMEHM
UX 3anosiHeHus. NpeacTaBieHHble B 4AHHOW CTaTbe MOA-
X04bl K LM(PPOBU3ALUN apPXUBHBIX JAHHbBIX U CO30AHUIO
KapT MOTYT CNYXXWUTb METOAMYECKON OCHOBOM ANs BU3Y-
anbHOTO aHaNM3a pe3ynbTaToB TEKYLMUX YYETHbIX paboT
W NPOBEAEHUS MEXIOL0BbIX CPAaBHEHMUI 3aMONIHEHUS He-
pecTUAUL, U NPOCTPAHCTBEHHOMO pacnpeneneHns npo-
u3BoaMTENEN B peyHbix bacceiHax. OnpeaenéHHblie no
KapTaM TUMUYHblE HEPECTOBbIE YY4ACTKU MOXHO MCMOJb-
30BaTb B KaYeCTBe NPUPOAHOro 3TaNioHa ANS OpraHu3a-
LMW MOHWUTOPUHIA W IKCTPANONMPOBaTb BbISIBNEHHbIE HA
HUX 3aKOHOMEPHOCTM HAa OCTAJIbHOM HEpPeCTOBbIN POHA,
YTO MO3BOJSIUT OLLEHUBATb 3PDEKTUBHOCTb ECTECTBEHHOMO
BOCMPOM3BOACTBA TMXOOKEAHCKUX JTOCOCEN.

3AK/NIIOYEHUE

B pamMkax HacTosdwen paboTbl pazpaboTaHbl MeTo-
anyeckme noaxoabl K TMC-kapTMpoBaHMIO HEPECTOBO-
ro ¢oHAa M pacnpeaeneHna npoussoauTenen TMXoo-
KEeaHCKMX N10CoCei Ha OCHOBE apXMBHbIX MaTepunanos,
ChOpPMUPOBAHHbIX NO pe3ynbTaTaM MHOTOJIETHUX a3po-
BM3YaNibHbIX YYETOB UX YNC/IEHHOCTU B PEYHbIX CUCTe-
Max. OnucaHbl anropuTMbl CTaHAAPTU3ALMU YUETHBIX
MaTepmanoB, NPeACTaBAEHHbIX B pblO0OX039MCTBEHHbIX
apxuBax, npeobpasoBaHMe UX B eAUHYH 3NEKTPOHHYIO
($hopMy C NPOCTPaHCTBEHHOM NPUBA3KOMN K KOHKPETHbIM
y4yacCTKaM BOLHbIX 06bEKTOB C LeNbio NocneayoLen Kap-
Torpadmyeckon BM3yanusaumm.

Ha npumepe aByx mopenbHbix pek (Konb n Kexta/
KyHTOBO), pacnonoxeHHbix Ha 3anagHoi KamuyaTtke, npo-
Be[leHO NnokasaTenbHoe reoMHopMaLMOHHOE KapTUpo-
BaHWe NPOCTPAHCTBEHHOMO pacnpefeneHus HepecTUmLL
ONg NaTU BUAOB TUXOOKEAHCKUX nococeit. Kaptorpadu-
yeckas 6a3a AaHHbIX COCTOUT U3 Habopa 3NEeKTPOHHbIX
KapT Ha eauHoi umMdposoii ocHoBe MacwTaba 1:200 000,
CrpynnuMpoBaHHbIX B 4 TeEMaTUYECKMX pa3fena: KaTanor
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BOAOTOKOB, NPOCTPAHCTBEHHOE pacnpeaeneHue Hepe-
CTUNVWLL, BUAOBOE pa3Hoobpasmne TMXOOKEAHCKUX N0CO-
Cel, HepecToBOe 3HaYeHMe BOAOTOKOB B BOCMPOM3BOA-
CTBE OTAENbHbIX BUA0B TMXOOKEAHCKMX nococen. Mpen-
NOXEH MHAEKC NIOTHOCTM pacnpeaeneHns HepecTUanLY,
B peKax, pacCUMTbIBAEMbI KaK OTHOLIEHME NAOWAAMU He-
pecTunuLL, K NpoTsXKEHHOCTM BOAOTOKA MM €ro yvacTtka.
MpoBeneHo pbIbOX039MCTBEHHOE PAMOHMPOBAHME paii-
OHa paboT No 3HAYEeHUIO OTAENbHbIX YacTeln bacceliHa
B BOCMPOM3BOACTBE N0COCEN.

Pa3paboTaHHbI M anpobMPOBAHHbIM HA MPaKTUKe
anropuT™M agantauum MCXOAHBIX AAHHBIX ANS UX UHTe-
rpaumm B cpepe NMC gaét BO3MOXHOCTb MCNONb30BATb
3HauuTeNbHble 06bEMbI BELLOMCTBEHHbIX AAHHbIX AN re-
OMH(OPMALMOHHOIO KapTorpadMpoBaHMs HEPECTOBOTrO
doHAa, YNCNEHHOCTH U pacnpefeneHms TMXOOKeaHCKUX
nococei Ha poccuiickom JanbHem BocToke.

KoHdnukT nHtepecos

ABTOPpbI 3asBASOT 06 OTCYTCTBMM KOHPAUKTA MHTe-
pecos.

Cob6niopeHne 3TUHECKUX HOPM
Bce NpUMEHUMbIE 3TUYECKMNE HOPMDI cobnoeHsbl.
®uHaHcMpoBaHue

PaboTa BbINONHEHA B pamMKax 6H0AXETHOrO GUHAHCK-
poBaHusi FTHL, P® ®IBHY «BHNPO»
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