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MpoekT «CaxanuH-2» u peku

CaxaJIMH CO BCeX CTOPOH OKPY3KEH MOPCKOIt BOIOH, 1a
M Ha €ro MTOBEPXHOCTH BOABI XOTh OTOABJISIII — MHOXKECTBO
PEK, pyubeB, 03ep U 00JIOT, KpoOMe TOro, OCTPOB Oorar u
MoA3eMHBIMU BofgaMu. PeuHasi ceTh 3mech HaCTOJIBKO Ty-
cTasl, YTO €CJIM HAaHECTU BCe U3BECTHbBIE BOMOTOKHU, KapTa
CaxamHa oKpacuTcs B rofyooii 1iBeT. OCTpoB IMPOHU3aH
OrPOMHBIM KOJIUYECTBOM PYUbEB M HEOOJBILIMX PEK, pa3-
HOOOPAa3HBIX IO XapaKTepy 1 Ooratbix pridoii. [ToaTomy
JII00O¥ HOBBIM MPOEKT, MPUILEAIINI Ha OCTPOB, T0JXKEH
YUYUTBHIBATh 3Ty 0COOeHHOCTh CaxaJuHa U mpujaraTh ycu-
JIWS1 7151 00ECTIEYeH M S COXPAHHOCTU ITPUPOAHBIX OOraTCTB.

ITpoekT «CaxanuH-2», peanusyeMbiit KomnaHuei «Ca-
XaJIuH DHEPAXU», BKII0UAJl CTPOUTEIBbCTBO TPacc He-
(G TEenpOBOIOB U ra30MPOBONOB, TPOTSIHYBIIUXCS TOYTH
Yyepe3 BECh OCTPOB — OT 3aIMBa AHMBA Ha Iore 10 3aJ11MBa
YaiiBo Ha ceBepe. bosblas 4acTh Tpacchl MPOIILIA B KO-
pULOpE yXKE CYLIECTBYIOLIMX KOMMYHUKAIUW — JIMHUWA

T.3Be3p08 / T. Zvezdov

Sakhalin-2 Project and rivers

Sakhalin is surrounded by the sea, yet it lacks no water
sources on its surface — there are many rivers, brooks,
lakes, wetlands, as well as underground waters. Here,
the river network is so dense that if we should mark
all known water bodies on a map of Sakhalin Island,
the result would look rather blue. Although there are no
large rivers on the island, its many brooks and creeks
are to be found everywhere, variable in their natures
and rich in fish species. Thus, every new project on the
island must consider this ecological feature and ensure
the preservation of its natural resources.

Sakhalin Energy Company’s Sakhalin-2 Project invol-
ved construction of oil and gas pipelines nearly across
the island, from Aniva Bay in the south to Chaivo Bay in
the north. Most of the pipeline route was constructed on



B. Iutos / V. Titov.

3JICKTpoIIepeaad, aBTOMOOMIBHON MarucTpain 1 Xere3-
HOIOPOXHBIX ITyTeil. OMHAKO BO MHOTHX MeCTax IIpH-
11LJIOCH ITPOKJIaAbIBATh TPYOOIPOBO Yepe3 TOMKUe 00JI0Ta,
KPYThIe TOPUCTHIE CKJIOHBI, TEKTOHUYECKUE PA3JIOMBI,
OIOJI3HEONaCHbIe YIYaCTKH M, COOTBETCTBEHHO, pa3pabda-
TBIBaTh IIpHeMJIEMBIe TEXHUTUECKHE PEIIeHMSI, 00eCIIeU-
BalollMe 6€30MacHOCTb TPYOOIPOBOAHOM CUCTEMbI. DTO
OblJ1a TpaHIMO3HAasl CTPOIKA C TIPUBJICUCHNEM OTBITHBIX
POCCUUCKMX M THOCTPAHHBIX IKCIIEPTOB, C OMHOBPEMEH-
HBIM BOBJICUCHHEM B PaOOTHI HECKOJIBKHX THICSY YesI0-
BEK M3 pa3HbIX YTOJIKOB Poccuy 1 MHOTHIX APYTUX CTPaH.
OO011IMii BeC UCTIOTB30BAHHBIX JJISI CTPOUTEILCTBA TPYO
cocTtaBuJ okoJio 500 Teicad TOHH. TpyOOrpoBoIabI yKJia-
IBIBAJINCH B TPAHIIIEH TTTyOMHOM IO IECTU METPOB U 3a-
CBIMAJINCH CJI0eM IpyHTa MUHUMYM 0,8 — 1 M, HapyKHas
MOBEPXHOCTh TPYO MMeJIa TPEXCIONHOE TOJUITUIICHOBOE
TTOKPBITHE TSI 3aIIATHI OT BHEITHEH KOPPO3HH.

Vxnagka TpyooIpoBOAOB OJHOBPEMEHHO BeJlach Ha
Pa3HBIX y4acTKax, C OpPraHU3alleil CTPOUTEIbHBIX 10~
TOKOB, BKJIIOUAIOLIMX TIEPCOHAJI 1 000pyIOBaHUE s
BBIIIOJIHEHU I BCEX DTAIIOB — OT MOATOTOBKU IT0JIOCHI
OTBOJA B HayaJle 0 peKyJAbTUBALIY 3eMeJIb B KOHIIE
cTpouTenbcTBa. s obecrneyeHus KauecTBa paboT
OblJIa BBeJlcHA MHOTOCTYyIIeHUYaTasl CCTeMa KOHTPOJIS
KadyecTBa, BKJIIOYalomas Kak BHYTPEeHHUE WHCITEK-
LUK U ayIUTHI, TaK U TEXHUYECKUI HAI30DP CO CTO-
poHbl Moody International — MupoBoro aujaepa B yc-
JIyrax MHCTIEKIIU Y, KOHTPOJIS Ka4eCcTBa, TEXHUYECKOTO
ayIuTa Mpy CTPOUTENHCTBE B He(TETa30BOM OTPaCiH.

C cepbe3HBIMU TPYAHOCTSIMU CIEIHMATUCTHI BCTPETH-
JIVICh BO BpEeMSI IIPOEKTUPOBAHU S M O0OYCTPOMCTBA TIepe-
XOIOB UYepe3 MHOTOYUCICHHBIE PeKU. BrIcoKas rycToTa
PEYHOI CETH, 0COOEHHOCTH peibeda 1 IPyHTa, CBOEO-
Opa3HbIil KIIMMAT, MECTaMU LIUPOKUE 3a00JI0UYCHHBIE

the line of existing infrastructure, such as power lines,
highways and railways. However, in many portions of
the route pipeline was laid through boggy swamps, steep
mountainous slopes, tectonic faults, and landslide-
prone areas, all of which therefore required developmet
of acceptable solutions to ensure the safety of pipeline
systems. The great endeavor called upon the experience
of Russian and foreign experts, as well as several
thousand people from numerous other countries and
regions of Russia. The total weight of laid construction
pipes amounted to 500,000 tons, with each pipe secured
in a trench 6 m deep, then covered by at least 0.8—1.0 m
of soil. A three-layer polyethylene coating protected
the outer surface of the pipes had for protection against
corrosion.

Pipelines were installed simultaneously in different
areas, a process in which workflows involving
personnel and equipment were coordinated to carry out
all stages of activity, from the planning the priority of
task execution in the beginning to soil redistribution at
the project’s conclusion. A multi-tiered quality control
system was introduced to ensure all project standards,
and included not only internal inspections and audits
but also technical inspection by Moody International -
the global leader of quality control, inspection, and
technical audit services in the sphere of oil and gas
construction.

Experts had to overcome various challenges at the
sites of numerous river crossings during the design and
construction stages. The high density of river networks,
particularities of soil and topography, unique climate
conditions, the presence of broad floodplains along
meandering rivers, and concern for local spawning
salmon and IUCN Red List fish species - all this had to



TOMMBI C U3BUJINCTHIMU PCKaMH1, HAJIMYHUC B PpCKaAX HC-
PECTUIMNII HEHHBIX 1 KPACHOKHM2>KHBIX BUJOB pblﬁ —
BCE€ 3TO HEOOXOAMMO ObLIO YUYE€CTb U paspa60TaTb CIIC-
HUaJbHBIC MEPEI IJI4 TOTO, 4YTOOBI BO3JEICTBUE OKa3a-
JIOCh HE3HAYUTECIBbHBIM 1 KPATKOBPEMCHHBIM.

B xone paboT cTpouTean UCMOAb30BaId BpEMEHHBIE
MPOTUBOSPO3UOHHBIE MEPbI, UTOOBI CHU3UTb BEPOSIT-
HOCTb TIOTIaJJaHUSI B peKUM UINCTHIX yacTuil. [1o 3aBep-
IIEHUIO CTPOUTEIBLHBIX PA0OT TPOBOAUIIMCH MEPOITPHU-
SITUSI 110 IOCTOSIHHOM PeKyJIbTUBALIMM HAapyIIEHHBIX
yY4aCTKOB. Bonplnasg nx yacto npoxoaunja ¢ Masd Imo HO-
s10pb U BKJIIOYasia B ce0sl MHXEHEPHbIE U OMOJIOTHYE-
CKHE METOIBI: IIJIAHMPOBKY IOJIOCH 3¢MJICOTBOA, ITPO-
(hunupoBaHue CKJIOHOB, 000pPYI0OBaHME paccekaTeseit
Ha CKJIOHAX, UCTIOJIb30BaHUE MTPOTUBO3PO3MOHHBIX Ma-
TOB, 000PYJOBaHUE APEHAXEH, KOJJIEKTOPOB Uja, TU-
IPOITOCEB, IMMOCAIKM PACTUTEIBHOCTHA Ha JaHHOU Tep-
pUTOPUU, OeperoyKpericHIue ¢ TIOMOIIBI0 MaTpamoB
PeHo v rabvoHOB U T.1.

CoxpaHeHue 6Mopa3HOOOpa3uss OCTpoBa — ONUH U3
BasXHBIX ITPUOPUTETOB KOMITAHUY «CaxaTiH DHEPIKI»,
MO3TOMY JaxKe Mocjie 3aBeplICHUs CTPOUTENbCTBA TPY-
OonpoBoia €XEeroAHO BBITIOJHSIETCS 00JbIION 00beM
paboT 10 MOHUTOPUHTY PEUHBIX YUYACTKOB, IIpUJIETaio-
IIUX K IIPOJIOKEHHOM Tpacce, IPOBOAUTCS OIICHKA CO-
CTOSIHUSI 6€peroB, KOHTPOJUPYIOTCS T'UIPOJOTMUECKe
U TMAPOXMMUUYECKUE TTapaMeTphbl peK. PaboThl 110 KOH-
TPOJIIO HAll COCTOSTHHEM PEK Ha KOHTPaKTHON OCHOBE
BbINOAHAIOT cniennanuctel AHO «CaxannHcKoe ru-
JPOMETEOPOJIOTNYECKOE areHTCTBO», KOTOPBIE IBaXK bl
B TOJl — B BECEHHEE MOJIOBONIBE U B JICTHU I MIEPUOI HU3-
KOt BOIBI — MPOBOMISIT MCCICAOBAHMS HA YIaCTKaXx ITe-
pecedeHHsI TPyOOIpoBOIaMU, OIIpenesis 1o 26 moKas3a-
TeJIeii COCTOSTHUSI BOJIbI M TPYHTA.

be taken into account as specific measures were developed
to minimise impact.

During construction, workers implemented temporary
erosion control measures to reduce the probability of silt
particles entering the river system. Upon completion
of construction, a thorough restoration of disturbed
areas was carried out, mostly from May to November,
which included both mechanical and biological
methods: ROW planning, slope grading, the placement
of dividers and anti-erosion mats, the installation of
drains and sewers, hydro-seeding, vegetation planting,
and bank stabilization with gabions and Reno mattress,
etc.

Since the conservation of biodiversity on Sakhalin
Island is one of the priorities of Sakhalin Energy,
after the completion of pipeline construction the
company annually undertakes considerable measures
to monitor those river sections adjacent to the
pipeline, evaluate riverbank conditions, and control
hydrological and hydrochemical parameters. River
monitoring is outsourced to the experts of Sakhalin
Hydrometeorological Service, which conducts bi-
annual research on 26 water and soil indicators during
spring floods and summer’s low water levels in areas
where rivers and pipes intersect.

Throughout the construction process, as well as in
the course of environmental monitoring activities,
Sakhalin Energy accumulated numerous images to
document the history of this ambitious construction
project, its methods of routing watercourses and
controlling the erosion of slopes and banks, the
recovery of vegetation after construction, and the
methodology by which research is implemented.

B.Tutos / V. Titov

B nporecce crpouTeabHBIX paboT, a TAKKE BO BPEM ST BbI-
MOJIHEHU S 3KOJIOTUYECKOI0O MOHUTOPUHTIA, HAKOTIUJICS
OoJbLIOI 00beM MHMOPMALIK, a TakXe ¢oTorpaduit,
OTpaKaroIUX UCTOPUIO 3TOU I'PaHIMO3HOM CTPONKHU, ME-
TOJBI TPOKJIATKM TPACChl U 00PHOBI C 9pO3UEi CKJIIOHOB U
0eperoB pek, MPOoLEeCC BOCCTAHOBIEHMSI PACTUTEIbHOCTHU
MocJie OKOHYaHUSI CTPOUTENBCTBA, METOAUYECKUE TTPU-
€MbI ITPOBEIEHHBIX UCCIIEIOBAHU I, COCTOSTHUE PEK.

IIpocmarpuBast atu pororpaduu, HEBO3MOXHO HE 00-
paTUTh BHUMaHUS Ha HEOOBIKHOBEHHYIO KPacoTy caxa-
JIMHCKHUX PEK B JII000€e BpeEMSI roja — 3UMOM, KOraa 10-
JINHA PEKU MOKPHITA CHETOM, BECHOM, KOT/Ia Ipupo/a
HauYMHAET MPOCHITIaThC, JIETOM, KOT/Ia M caMa peka, 1
ee 00MTaTeNIN KUBYT ITOJTHOM KU3HBIO, M OCEHbBIO, KOTIa
TPYIHO OTOPBAaThCS OT OyHiCcTBa Kpacok Ha (poHe mpo-
3payHbIX gajeit. [loaTomy 1 poauiack unes co3aaThb ho-
TOaJIbOOM, KOTOPBIN B MOITYJISIPHOI (hopMe paccKaXkeT O
CaxaJIMHCKUX peKax, IPUOTKPOET HEKOTOPBIC X TaTHBI
Y TIOBEJAET UCTOPUIO CTPOUTEICTBA PEUHbBIX [IEPEXOIOB.

Looking through these pictures, one cannot fail to
notice the extraordinary beauty of Sakhalin rivers at
any time of the year: in winter, when the river valley
is covered in snow; in spring, when nature reawakens;
in summertime, when the river and its inhabitants are
full of life; and in the fall, when it is difficult to take
your eyes away from the flamboyant colours and clear
vistas in the background.



U3 rny6uH okeaHa

Bcero Ha Tepputopuu CaxaauHcKoi obgacTu npo-
TekaeT 6osiee 65 ThICSIY pydybeB U PeK, U3 HUX Ye-
ThIpe ThicTYM — Ha KypuabcKkux ocTpoBax. Obmas
MPOTSIKEHHOCTH 3TUX BOITOTOKOB B JIBa C ITOJIOBUHOM
pasa OoJiblile JJIMHBI 5KkBaTopa. Kaxabiii rog peku
CaxajiHa BBIHOCSIT B MOpe 0KoJio 50 KM? BOJbI, MU
50 MuIIMapaOB TOHH — UG pPa, KOTOPYIO HE MOXET
MOCTUYb YesloBeUeCKU yM. OqHAKO, MMes CBele-
HUS O CYIIECTBYIOUIMX HOpMaX BOIOMOTPeOaeHU S,
HETPYAHO IMOCYUTATDb, UTO OJA OGCCHG‘-I@HI/IH BO-
IO COBpPEMEHHOTO HaCeJICHUs TaKOTo Topojaa, Kak
Bproccenb, 3TOro 06beMa XBaTHT, 110 KpaliHell Mepe,
Ha ThICcSUy JieT. B cpeagHUil Mo MOTONHBIM XapaKTe-
puctukaMm roa BogoToku CaxaluWHCKON obiacTu
BBIHOCSIT B MOPE€ MacCCHI BOJIbI, KOTOPHIE B IBA C JIUIII-
HUM pa3a IpeBHIINIAIOT Bech 00beM o3epa baiikan.
DTo NOKaNbHBIN MOKa3aTelb KOJOCCAIbHOIO IO
CBOUM MacuiTabaM KpyroBopoTa BOABI B TUIPOC-
depe IIaHeTHI.

Peku Xak BOZOHOCHEBIEC apTepUHU CYIIU CBOEI UCTO-
pueit yXonsT B IIyOOKYI0 Fe0JOrnYeCcKy10 IPEBHOCTD.
Ucrtopus popmupoBanusa CaxaamHa MOXET OBITh
IIpociieXeHa B TeYeHNEe HECKOJIBKUX ACCITKOB MUJI-
JnoHOB JeT. IToponsl, clarapiiue COBpeMeHHBII
OCTPOB, TOBOPST O TOM, UTO BO BpeMeHa MPOLIBETAHU
JIWUHO3aBPOB B MEJIOBOM II€PUOJE Ha €r0 MECTe TIJie-
CKaJIMCh BOIBI Tpa-THX0Oro OKeaHa MM OTHOTO U3 eT0
OKpaMHHBIX 3a1UBOB. [IpuMepHO 65 MITH JIeT Ha3an
KJIMMAaT 3J1eCh ObLJI CyOTPONTMUECKUM, U B TOJIIIAX Te-
TIJIBIX BOIL OOMTANM HECMETHBIE MUPUAIbI TIJTaHKTOH-
HBIX OPTaHU3MOB, OHHM, OTMUpas, JaJh Hadajo COo-
BPEMEHHBIM He(Tera30HOCHBIM 3aIiacaM, KOTOPBIMU
oorat CaxaauH.

Out of ocean depths

There are over 65,000 rivers and streams, and tributaries
in Sakhalin Oblast (including four thousand on the Kuril
Islands). The total length of these natural watercourses
is two and a half times the circumference of the Earth,
and each year Sakhalin rivers carry some 50 km? of water
to the sea — 50 billion tons — a figure difficult for the
human mind to comprehend. However, when information
on current water consumption norms is considered, we
can calculate that this amount of water would be enough
to supply a city the size of Brussels with fresh water for at
least a thousand years. During a year of average weather
conditions, the streams of Sakhalin Island carry waters
twice the volume of Lake Baikal to sea, a local example
that hints at the colossal scale of the water cycle in the
planet’s hydrosphere.

Rivers trace their history as terrestrial water-bearing
arteries back to geological antiquity. The formation
of Sakhalin Island can be traced back several tens of
millions of years. Rocks that form the modern island
tell us that during the Cretaceous period — in the times
of dinosaurs — Sakhalin was the location of the Proto-
Pacific Ocean or one of its adjoining bays. About 65
million years ago the climate here was subtropical,
and the warm waters were inhabited by a myriad of
planktonic organisms that, upon their death, gave birth
to the oil and gas reserves in which Sakhalin Island is
rich.

Geological history of Paleolithic-era Sakhalin suggests
that tectonic activity — twisting and folding the Earth’s
crust in alternating phases of fault and strain — resulted



B reosormueckoit ncropuu najixeo-CaxajanHa 3IIOXHU
TEKTOHMYECKON aKTUBHOCTH, COIMPOBOXIABIINECS
CKPYYUBAHUSIMU U CKJIaIKOOOpa30BaHUSIMHU 3EM-
HOM KOpBI, CMEHSIJIUCH (ha3aMU Pa3JIOMOB U pPacTs-
KEHU#, TPpUBOAMBIINX K 00pa30BaHUI0 MOPCKUX
KOTJIOBUH, 3aTeM CJIeIOBaJIM IIepUOIBI TOpooOdpa3o-
BaHM. [ToxosTomaHUS ¥ MOTETUICHU ST KJIMMaTa COIpO-
BOXIAJTUCh MOHUXEHUSIMU U TIOAHITUSIMU YPOBHS
MHPOBOTO OKeaHa. B »amoxm MmoxojogaHWil 3HAYU-
TeJbHBIE MAaCCHUBBI BOJ OKa3bIBaJINCh CKOBAHHBIMU
JlenTHUKaMu, 6jaaroaapsi yeMy oOHaxaauch 00bIINE
y4acTKU Mopckoro aHa. CaxajauH COeIUHSIJICS C Ma-
TePUKOM M OCTPOBOM XOKKali10, a MHOTIA ¥ C 9aCThIO
Kypunbsckux octpoBoB. Ha Tepputopuio oopazoBaB-
IIErocsl TMraHTCKOTO MOJYyOCTpOBa Momnajaaiu 3Jje-
MEHTHI KOHTUHEHTaJbHOW U OCTPOBHO (hJIopHI U (ha-
yHBI. OK010 60 THICS Y JIET HAa3a/1, BO BpeMeHa OHOI 13
perpeccuii Mopsi, Ha CaxaJInHO-XO0KKal ICKU Mo1yo-
CTPOB MHTPHpOBaJja (payHa MAMOHTOBOI'O KOMILJIEKCa,
a, BEPOSITHO, OKOJIO 25 ThICSIY JIET Ha3a/ 1o BHOBb 00-

HaXUBIIEMYCS CyXOITYTHOMY MOCTY M3 A3UU Ha Tep-
puTOpHUIO coBpeMeHHBIX CaxalnHa 1 XOKKauIo mpo-
HUKIIA U JTIOIU.

B cooTBeTCTBUY C r€OOTUYECKMMHU CIIEHAPUSIMU Me-
HSIJIaCh U peYHas CeTh. YAUBUTEIbHBIM U TPAKTUYE-
CKU HEOMPOBEPXKUMBIM SIBJISIETCS TOT (hAaKT, YTO BOMIBI
npeBHero Amypa 6exanu no reppuropun CaxaimHa.
Hukakum apyrum o6paszom B peku CaxaiavHa He
MOTJIY TTOTIACTh TPECHOBOIHBIE PHIOBI K OECTIO3BOHOY-
HbIE, XapaKTepHbIe IJ151 amypckoro bacceitHa. OkoJio
YeThIpeX MUJJMOHOB JIeT Ha3aJ U Ha MPOTSIXKEHUU
MPUMEPHO OAHOTO MUJJIMOHA JieT, Korna CaxaiuH
COEAMHSIICS C MAaTEPUKOM, JebTa AMypa Obla Mak-
CUMaJIbHO CABUHYTA Ha BOcTOK. PykaBa aToit Kpyn-
Heitieir peku CeBepo-BocTouHoit A3uu, BeposiTHO,
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in the periodic formation of marine basins followed by
development of mountainous terrain. At the same time,
climatic cooling and warming resulted in falling and
rising ocean levels. In periods of climatic cooling, glaciers
contained large water reserves, and so large areas of the
seabed were bared.

Paleo-Sakhalin was connected to both the mainland
and the island of Hokkaido, as well as with some of the
Kuril Islands, and therefore flora and fauna from these
areas appeared on the giant peninsula. Some 60,000 years
ago, during one period of receding sea levels, species
of mammoth migrated along the Sakhalin-Hokkaido
peninsula, while about 25,000 years ago the newly-formed
land bridge to Asia made it possible for humans to reach
what is now Sakhalin and Hokkaido.

The river network evolved with changing geological
circumstances. Surprising but almost irrefutable is
the fact that waters of the ancient Amur River flowed
on Sakhalin Island, which is why freshwater fish and
invertebrates typical of the Amur River basin appear
in Sakhalin Island rivers today. About four million
years ago, and over a period of about a million years
when Sakhalin Island was connected to the mainland,
the Amur Delta shifted to its maximal distance east.
The branches of the largest river in northeast Asia
likely passed through the valleys of the largest rivers
of northern Sakhalin: Langra-Komulan-Val, Tenga-
Askasay, Bolshaya, Kadilanya, Sabo and others,
including the Tym—Poronaiskaya Lowlands area in
certain millennia.

Three or more million years ago on Sakhalin Island,
before the period of heightened tectonic activity, its
rivers exhibited primarily meridional flow, moving in

%
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T.3Be3g08 / T. Zvezdov

MMPOXOAMJIN IO MOJMHAM Hambojee KPYIMHBIX peK
cepepHoro CaxanuHa: Jlanrpei—Komymnan—Bau,
Tenbru—Ackacaii, pek bonpiasi, Kanunanosu, Cabo
U IPYTHX, 3aXBaThIBasl B KAKHUE-TO ThICsTUeeTHsI ThiMb
— IlopoHalicKy1o HU3MEHHOCTb.

Jo caxaJMHCKOIO Mepuoaa CeCMUYECKOl aKTUB-
HOCTH, TPU U OoJjiee MUJIJIMOHOB JIET Ha3all, peKu
0CTPOBA TEKJIM MPEUMYIIECTBEHHO B MEPUIMOHAb-
HoM HampaBieHuu. [Tocie OKOHYAHU S TOCTIEAHETO
MOIILHOTO mepuoja ckjaaakoobpa3oBaHUs, pycia
OOJIBIIMHCTBA CAXaJMHCKUX PEK MPUOOPETU MOUTH
MEePNEHANKYISIPHOE PACIIOJNOXEHNE K OCH OCTPOBA,
nmpeobpa3oBaluCh B TaK HA3bIBAEMYIO OPTOTOHAJIb-
HYI0 KOJIEHYaTYy10 ceTh. Takoit oHa ocTaeTcsl U mo ceit
JIeHb, HO UCTOPUS Pa3BUTH S PEK HE OCTAaHABIUBAECTCS
HU Ha MUT.

Pexu u BeTphl AeIaI0T CBOIO I'PAaHIMO3HYIO YacTh
reoJoru4eckoi «paboThl» — BbIBETPUBAHUE TOpP-
HBIX TTopoj. [Ipoliecchl pa3pylieHu s TOp U cKaJl Mo-
poxaamT o0pa3zoBaHUE MMOPA3UTEIbHBIX IO KPAacoTe
naHgmagToB, TPUOPEXKHBIX TJISIXKEH U PEYHBIX J10-
JINH. Boua NMPOHUILIBACT MOBECPXHOCTHL OCTPOBA ThI-
csi4yaMU peK U pyuybeB, BBIMbIBAE€T MAaTEPUIO CYIIU U
BO3BpalllaeT €€ Ha MOPCKOE JHO, U3 KOTOPOTro He-
CKOJIBKO JECSITKOB MUJIJIMOHOB JIET Ha3ad MOOH -
Jlach MepBasi U3 caxaJluHCKUX rop. Tak NpoucXoauT
KPYroBOpOT 3JIEMEHTOB 3eMHOM KOphl. Tak BKpaTiie
BBITJISIAUT Fe0JIOTMYecKast MICTOPUSI OCTPOBa, KOTO-
pOMY He TTepecTaloT YIUBISITHCSI MHOTUE IMTOKOJIEHU ST
€ro UccJieJoBaTeIeil.

directions north and south. After the most recent crust
transformations from powerful tectonic activity, the
channels of most Sakhalin Island rivers shifted almost
perpendicular to the island’s axis, forming a so-called
orthogonal network. And so it remains to this day.
However, the history of Sakhalin rivers does not stop for
a moment.

Rivers and winds carry out an important aspect of
geological work — the weathering of rock. The erosion
of mountains and cliffs over time gives rise to strikingly
spectacular landscapes, coastal beaches, and river
valleys. Water penetrates the surface of the island
through thousands of rivers and streams, washing away
the soil and returning it to the seabed from which, tens
of millions of years ago, the first Sakhalin Mountains
were formed. Such is the cycle of elements in the Earth's
crust. And such is this brief geological history of the
island, which never ceases to astonish generation after
generation of researchers with riches and mysteries
beneath its surface.
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Cnepabl ApeBHOCTU

bonee 100 MuniuoHOB JieT Ha3ad, KOTjJa OCTPOB
CaxaJIMH ellle He CyIIeCTBOBAJl, HAa €ro MecTe Ijie-
cKaJicsl OKeaH, B BOJaX KOTOPOTo 0OMTa Ik MCKOITaeMblIe
TOJIOBOHOTME MOJIJIIOCKU — aMMOHUTHI, a TAKXe UHO-
LIepaMbl, TaCTPOITOIbI, KOPAJLJIbl M APYTUe IpeBHHE Oec-
ITIO3BOHOYHBIC. MHOFO MO3JHEEC Ha IMMOBEPXHOCTDH BbI-
IIIJTa 9aCTh OKEaHUYECKOT'0 JTHA, 00pa30BaB OTIACIbHBIC
OCTPOBKH CYIII, a TOTOM B Pe3yJIbTaTe MOIIIHBIX U3BEP-
JKEHUI BYJKaHOB B KOHIIE MEJIOBOTO IepHOIa IIPON30-
111a MaccoBasi rubesib Mopckoit hayHbl. Co BpeMeHeM
OCTaTKM PaKOBUH ObLIM MOTpeOEeHBbI TOJCTHIM CJI0EM
JIIOHHBIX 0CaaKoB 1 oka3anuch Ha 300 — 500-meTpoBoOit
IJIyOMHE, TIe OKaMeHEIH, a BHYTPEHHWE OpraHbl HEKO-
TOPBIX U3 MOJIJTFOCKOB MPEeBPaTUIUCh B KPUCTALIbI. B
clIeayIoNIe TeOJOTMYSCKIE STTOXH ITPOM3O0IIIIO ITOX0-
JIOgAaHWE, U Pa3BUBIIASICI HA OCTPOBE MBIIIHAS TPOITU-
yeckad (Jiopa ucuyesiia, eil Ha CMeHy MPUILJIA CHaJaa
cyOTponmuyYecKue, a IoToM U OopeasibHbIe TOPOIHI Je-
peBbeB. Bee aTH meproAbl T€OJI0TH OTCIEXKUBAIOT, MU3-
ydJas oKaMeHeJIble OCTaTKU, OTIeYaTKH JINCThEB Ma-
TMOPOTHUKOB, IIMIIEK CEKBOWM M XBOMHBIX J€PEBHEB,
OCTaTKM PaKOBUH IBYCTBOPYATHIX MOJIJIIOCKOB U aM-
MOHMUTOB.

AMMOHUTH — JIpeBHHE TOJOBOHOTHME MOJLUIIOCKH, CO-
BpPEMEHHUKHU TUHO3aBPOB, OOMTAIN 10 KOHIIA MEJIO-
BOrO Mepuojia B Bogax Mopeii u okeaHoB. CBoe Ha3Ba-
HHE OHU MOJYYUJIN B UECTh ETMIIETCKOro 6ora AMOHa,
TaK Kak CIpaieBuaHas (hopMa X paKOBUH OYeHb Ha-
IMOMMHAET 3aBUTKU €ro poros. PUMIIsIHe U IpeBHUE
eruITsIHe B aHTUYHBIC BpeMeHa LICHUJIM aMMOHMTBI U
BEPUJIM B MX MarM4ecKue CBOMCTBA. Y MHAEHIIEB aM-
MOHMT ObLII CAUMBOJIOM 3[0POBbS U IIPOLIBETAHUS ILJIE-
MeHU. B HacTos1iee Bpems uzBecTHo 6ojiee 1500 BugoB

Ancient vestiges

More than 100 million years ago, when Sakhalin Island
did not yet exist, the ocean lapping in its place was
inhabited by ancient cephalopods - ammonites and
inoceramids, gastropods, corals and other prehistoric
invertebrates. Much later, as part of the ocean floor rose
to the surface, creating isolated islands of land, powerful
volcanic eruptions of the late Cretaceous period caused a
mass extinction of marine life.

Over time, invertebrate shells and remains were buried
under thick layers of sediment where, at a depth of 300-
500 m, they fossilized, while the internal organisms of
some were mineralized. Climatic cooling occurred in
the next geological era, resulting in the extinction of lush
tropical flora that had developed on the island, replaced by
sub-tropical and then boreal tree species. Geologists can
research these periods by studying fossils, the impressions
of ferns, pine and redwood cones, and the remains of
bivalves and ammonites.

Ammonites are ancient cephalopods, contemporaries
of dinosaurs that lived in seas and oceans until the
end of the Cretaceous period. They were named in
honour of the Egyptian god Amun, as their spiral-
shaped shells look similar to the curvature of the god’s
horns. In ancient times, Romans and Egyptians valued
ammonite fossils and attributed magical properties to
them. For some Native Americans, ammonite fossils
symbolized health and prosperity for the tribe. Today,
more than 1,500 species of ammonites have been
discovered. Geologists appreciate their use as index
species, marking certain geological time periods
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T.3Be3po08 / T. Zvezdov

3TUX MOJIJIOCKOB. ['€0JIOTH LEHST UX 3a TO, YTO OHU
SBJISIIOTCS MapKepaMu OINpeaeeHHbIX 30X U BMECTe
C IPYTMMU UCKOIMMaeMbIMU OpTaHU3MaMU MTO3BOJISIIOT
BOCCTAaHOBUTH COOBITU S IPEeBHEHIIIEH UCTOPUN.

IMocnenHve mpencTaBUTEIM aMMOHUTOB MCUYE3TTM HA
3emne 65 maH neT Hazan. Ha CaxanvHe oHM BCTpeva-
10TCsl BO MHOTMX MecTax KopcakoBckoro, [lojinHcKoro,
MakapoBckoro, AinekcaHApOBCKOTro paioHoB. Ha
peke [lyraueBka naxe ecTb MaMsSITHUK MPUPOIBI, KO-
TOPBIN Ha3bIBaeTCsd «AMMOHUTH peku [lyraueBkar.
AMMOHUTHI BHIMBIBAIOTCS CTpyAMMHM BOALI U3 6epeFOB,
CJIOKEHHBIX KOTAA-TO B APEBHOCTU MOPCKUMU OTJIOXE -
HUSIMU, TIO3TOMY B pycJie pyUbeB 1 peK MOXHO BCTpe-
TUTh KaK 00JIOMKH, TaK U 1ieJibie OKaMeHeJIbie paKo-
BUHLBI pasM€paMM OT HECKOJbKNX CAHTUMETPOB 0
MeTpa.

B paitoHe AnexkcanapoBcka-CaxaJuHCKOTO €CTb
cKaJibl, MOKPBITHIE OTTIeYaTKaMU paKOBUH U (pparMeH-
TOB pacTeHui. [TogoOHBIX CBUIETENEH APEBHUX BITOX
MOXHO BCTPETUTH Ha nmpuTokax pek Haiiba u JlecHas,
B paiioHe rnmocejikoB beikoBo, [IlaxTepck ¥ B ApyTrux ya-
ctax CaxanuHa. YacTo nHTEpeCcHbIe HAXOAKU MOXHO
caenaTh B Kapbepax. Hanmpumep, Bo3jie peku Maibie
Benu B HornmukckoM paiioHe B OTBECHOM CTeHE Ka-
pbepa eCTh HECKOJBKO CJI0€B MOPCKUX PAKOBUH, HUX-
HUI U3 KOTOPBIX HAXOAUTCS Y OCHOBAHUS Kapbepa, a
BEPXHUI — OYKBaJIbHO IO KOPHSIMU J€PEBbEB, PACTy-
WX Ha TOBOJBHO BBEICOKO# conke. Ho 310 siBHO O0JIce
MoJiofoe oOpa3oBaHUeE, TOTOMY UTO PAKOBUHBI €111e He
JIO KOHIIa OKAMEHEJH.

B Me10BBIX OTI0XEHU SIX TOJTMHBI PEeKN Mepeﬂ BO BpEMs
CTpOUTEIBCTBA 3aBOAa CIITl BCTpE€UYAJINCh KOHKPCIIMU
C pakKOBMHaAaM1 aMMOHUTOB. OHu O6HaPy')KI/IBaI[I/ICI> BO

and, together with other fossils, helping reconstruct
the events of prehistory.

The last ammonites disappeared 65 million years ago.
On Sakhalin Island, their fossils are found in many
places in the Korsakovsky, Dolinsky, Makarovsky, and
Alexandrovsky Districts. On the Pugachevka River,
there is even a natural monument, «River Pugachevka
Ammonites.» Here, ammonites are flushed by jets of water
from river banks composed of ancient marine sediment,
so one can find both fragments and entire fossilized
shells with diameters ranging from a few centimetres to
a meter. In the Alexandrovsk-Sakhalinsky area, there are
rocks covered with impressions of shells and fragments
of plants. These witnesses of ancient times can be found
in tributaries of the Naiba and Lesnaya Rivers, near the
villages of Bykovo and Shakhtersk, and in other parts of
Sakhalin.

Often, quarry sites unearth interesting discoveries.
For example, in the vicinity of the Malye Veni River
(Noglinsky District) the steep quarry slope reveals
several layers of marine shells, the lower of which is
located at the base of the quarry, while the upper layer
is literally below the roots of trees growing on a high
hill — clearly a young formation, since the shells have
not fossilized yet.

Inthe Cretaceous strata of the Mereya River, ammonite
nodules were exposed during the construction of the
LNG plant at Prigorodnoye. They were discovered
while digging trenches during the construction of
a road, and contributed to the rich collection of
ammonites gathered by employees of the Sakhalin
Regional Museum. The museum exhibits these most
beautiful ancient molluscs in all sizes and shapes,
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BpeMsl CTPOUTEJbCTBA JOPOTU MPU PHIThE KOTIOBA-
HOB. DTU PaKOBUHBI MOMOJHUIU 1 6€3 TOro 6oraryo
KOJUIEKIIMI0 aMMOHHUTOB, COOPaHHBIX COTPYTHUKAMU
CaxannMHCcKoro Kpaepeaueckoro Mmysesi. B mysee npen-
CTaBJIEHBI KpacUBel1lIe 3KCMOHAThI APEBHUX MOJITIO-
CKOB pa3HOOOpa3HbIX pa3MepoB U HOPM, HEKOTOPHIE U3
HUX UMEIOT COXPAHUBIIMICS IEPJIAMYTPOBBIN CJIOM, ¥
IPYTUX BK3EMITISIPOB €CTh BKJIIOYEHU ST KPUCTAJJIOB
BHYTpPU pakoBUH. PaBoTHUKYU My3es T100e3HO Npeao-
CTaBUJIM HAM BO3MOXHOCTbD ciesIaTh hoTorpaduu aTux
5KCIMOHATOB.

PoxxaeHue peku

Kak poxmaercss peka? B oObIIeHHOM CO3HAHUU
MPOYHO YKOPEHUIIOCH MPEeACTaBICHUE O TOM, KakK
MoTyudasl peKa IIPOMCXOIUT U3 MaJICHBKOTO pydeliKka,
KOTOPBI CHayajla KPOIIEYHBIM BOJIOTOKOM, a 3aTeM
MOIIHOM peKOol MpOMBIBaeT cebe JOPOTY B JIT000I TTo-
pole U cTeKaeT K TOHMKEHUSIM pebeda, MoqInH -
SICh TOJIBKO CHJIC 3¢MHOTO TSATOTeHM . «Karmrs Ka-
MEHBb TOUHT», — TJIACUT HapOIHasI MyIpOoCcTh. OMHAKO
B COBpEMEHHOM reorpad®uu U CMEXHBIX HayKax Mo-
JIy9uJia pa3BUTHE KOHIIEIIIMSI, COTJIaCHO KOTOPOU
pOCT pycjia peKHu UAeT He OT UCTOKOB K YCThIO, a B
MPOTUBOIIOJIOXHOM HAallpaBIEHUU — OT IPHUEMHOTO
BogoeMa K rnepudepun peuHoro d6acceitHa. Kak ta-
KO€ BO3MOXHO, €CJIM 3TO MPOTUBOPEUUT 31 PaBOMY
cMBICTy?

T'eoMmopdosorus naet crpoiitHoe 00bSICHEHUE UCTOPUU
BO3HMKHOBeHUs pek. B pamkax aToit Hayku chopmu-
POBAJICS B3IJISII HA PEYHYIO TOJIMHY, TOUHEE HA CUCTEMY
peK, 00beAMHEHHBIX OMHIUM BOIOCOOPHBIM 0aCCEMHOM,
KaK Ha 1IeJIOCTHYIO CUCTEMY Ouochepbl, B KOTOpOii
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some with a mother-of-pearl layer or even crystallized
formations within the shells. Currently, the museum’s
staff is preparing a separate exhibition of these extinct
animals so that the population of Sakhalin can both
find out more about this wonder of nature, and explore
the history of their island.

Birth of the river

How is a river born? There is this common idea of a mighty
river coming from a small stream, which in turn as a tiny
brook and then as a powerful river washes its way through
the terrain and runs down the relief depressions, being
subject only to the force of gravity. «A drop hollows out a
stone» - declared the proverb. However, modern geography
and related sciences have developed the concept of the river
growth not from its source to the mouth, but in the opposite
direction - from the entrance to the periphery of the reservoir
basin. How does this contradiction to common sense occur?

Geomorphology provides an orderly explanation of river
development, and considers the river basin, or a system of
rivers, to be united by the same watershed as an integrated
biosphere system, in which each element is part of an
interdependent energy cycle.

Everywhere, gravitational forces cause water to
accumulate in depressions in surface terrain, called

M. OHeruna / M. Onegina




Pa3BUTUEC KaXJO0TO 3JICMCHTA B3aMMHO SHEPIreTn4ec-
CKH CcorjiaCoBaHO.

I'paBUTAlIMOHHBIE CUJIBI, IPUBOASIINE K CKOIIJIE-
HHUIO BOABl B MOHUXEHUSIX pelibeda, KaK OyATO
Be3Ie ONMHAKOBBI, HO peYHBIC pycja IIPOJO-
XKEHBI MO TeJy 3eMJU COBCEM He CAydyailHbIM 00-
pazoM. l'eomopdonoruueckas Moneab pedHOTO
pycia yTBepXIaeT, YTO HOJMHBI peK TATOTEIOT K
30HaM Ae®OpMaMOHHBIX TPEIIMH 3¢MHOM KOPHI.
HedopmanimoHHbIE pa3a0OMbl U BB TPUCYTCTBYIOT B
JIIOOOM TOPHOM MacCCHBE, OHU COBEPIIIEHHO OOBIYHBI,
¥ IPUYMHBI UX BOSHUKHOBEHU S KPOIOTCS B ITPOIIeC-
cax, IPOUCXOISAIINX B BepXHE MAHTHUM TJIaHETHI.
IIpoTsi’keHHOCTh peYHON AOJUHBI COOTBETCTBYET
MPOTSIKEHHOCTHU TPEIIUHBI pa3jioMa B TUTOCGhepHOIt
maute. Kapkac 1peBoBUIHOM CETH pycjia — 3TO ITPo-
eKIIMSI TEKTOHNYECKHUX Pa3JIOMOB KOPEHHBIX TIOPOI,
MposiBJIeHHasl Ha MOBEPXHOCTH.

DHeprus pa3jioMa, BO3HUKAIOIIasi BpeMs OT BpeMeHH,
— 9TO OJIHA U3 TeX DHEPTUI, 32 CYeT KOTOPHIX POVC-
XOOUT pPa3BUTHE PEKU KaK re0JIOTM4eCKOil CUCTEMBI.
YToObI OIIYTUTH, KaK 3TO MPOUCXOIUT, MOXKHO TO-
npo0OoBaTh pa3IoMaTh KYCOK ChIpa C TTOACOXIIICH Tpe-
IIWHOM, TIPY 3TOM TpelllMHa OyIeT CHMBOJIU3UPOBATh
yxe copmupoBaHHoOe pyciao peku. [IpuknansiBas
CUJy, MBIl HE cpa3y MmojyyaeM pe3yjbTaT, MaTepuall
COMPOTHUBIISIETCS pa3pbiBy. DHEPTUS HATIPSIKEHU S
cHavaJa OJy>XXJaaeT, TToKa JJisl BbIXoJa He HalaeT ca-
Mmoe ciaaboe mecto. Takoe mecTo OyneT TaMm, Iae Ma-
TepuaJ OJHaXbl yXe JaJ cj1abuHy, TaM MpOU30ii-
JIeT cOpOoC HAMpsSIXKEHU I U TTOCIeAYIoNIas pejlakcalus
cucteMbl. TpelnHa B KYCKe chipa CTaHET OJMHHEe
WJIN Ty0Xe B 3aBUCMMOCTHU OT HalpaBJIEHUS BEK-
TOpa CUJIbI: TOPU3OHTAJNIbHBIIA BEKTOP MPUBEAET K

drainage basins. Yet riverbeds are not randomly scattered
across the Earth’s surface. The geomorphological model
of natural watercourses indicates that drainage systems
tend to concentrate in deformation zones of the Earth’s
crust. Tectonic joints or faults are present in mountain
ranges, and are therefore quite common, owing their
existence to processes occurring in the Earth’s upper
mantle. The length of a river valley corresponds to the
length of the fault or fracture it follows in the lithospheric
plate. The resulting tree-like drainage network of a river
channel in fact indicates tectonic weaknesses, manifested
on the surface.

The periodic geological forces that influence
lithospheric fractures are one of the forces that cause
the development of rivers as a geological system. To get
an idea of how this happens, one can break off a piece of
cheese along a dried crack in the surface, the crack here
representing the already-formed riverbed. Applying
force does not give us an immediate result, since the
material resists tearing. The energy of accumulating
pressure first meanders the material until it finds
the weakest point. At this place where of material
weakness, the tension will be released and a subsequent
relaxation of the system will occur. The fracture in our
piece of cheese will be longer or deeper, depending on
the direction of the force vector: a horizontal vector
lengthens the crack in the direction from the «<mouth»
to the “source»; a vertical vector deepens and expands
the «riverbed». Our example, using a piece of cheese,
is an extremely simplified model, of course, but the
release of tension in the continental crust occurs
according to the same principle.

Gradually, the geological fault zone accumulates large
bodies of water, as rocks along the fracture are highly
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YOJWHEHUIO TPEIIUHEBI, IpUYeM MMEHHO B HallpaB-
JIEHUU OT «YCThsI» K «<UCTOKY», @ BEPTUKAJIbHBII — K
yIayGJeHUIO U pacliMpeHuIo «pycia». Kycok ceipa
— OYEHb YIPOIIEHHAas MOJEJb, HO B KOPe MaTepUKO-
BOM IIUTHI COPOC HAMIPSKEHUS ITPOUCXOMUT T10 TEM
Ke 3aKOHaM.

[TocTerneHHO B 30HE pa3jioMa HaKallJIMBalOTCSI 00JIb-
LIMe BOJHBIE MACCHI, TOCKOJIBKY BIOJIb TPEIIMHBI pac-
T0JIATal0TCS TIOPOIBI C BEICOKO CITOCOOHOCTHIO BITH-
THIBAaTh Bony. KOHIIEHTpaluss TaKUX MOPOI BOOJIb
TPEIIMHBI He ciiyyaiiHa. Pa3pbiB mopoabl MeHseT hu-
3MYECKHE CBOMCTBA COCEIHUX C PA3JIOMOM MOPOJ, B
CTOPOHY ITOHMXEH U NX IPOYHOCTH 3a CYET YMEHBIIIE -
HUS TJIOTHOCTHU BelecTBa. M3 cKonmuBIIeics MacChl
BOJIa HAXOAUT BBIXON U (pOPMUPYETCSI BOAHBIM MOTOK.
DHeprus BOAbI B JajbHEHIIIEM BEIET BCIO OCHOBHYIO
paboTy 1o GOpMUPOBAHUIO pyCJia peKU M MHOTUX JIpY-
rux dopm penbeda.

Dpo3usd, B KOTOPOU BoJga UTpacT POJb MepBOi
CKPUIIKH, pa3pylIaeT TBepAble TOPOIbI, BOIHBI IO~
TOK UX MIEPEHOCUT U OCaX1aeT Ha HOBBIX MecTax. Tak
MPOUCXOAUT pacliupeHue, yriyodieHue, U3MeHeHue
pycia pek, MoCTeneHHOe 00pa30BaHNe PEYHBIX Tep-
pac u goauH, popMupoBaHue 6ojaee MEIKUX GopM
MHKpoOpeibeda TUIIA OBparoB, 6aJIOK, PEUHBIX Me-
peKaToB, IPUPYCIOBHIX BaJioB. Pa3zputue penbeda
pyciia ¥ peuHOM TOJMHBI, TECHO CBSI3aHHOE C TIPOIIeC-
COM JIBMXEHU S BOJIBI M TBEPIOTO BElIeCTBA, IMTPOIOJI-
KaeTcs IO TeX IO, TTIOKa CYIeCTBYeT BOTHBII TOTOK.

water-absorbent. The concentration of such rocks along
the fracture is not accidental, since its formation and
presence changes the physical properties of adjacent
rock structures, decreasing their strength by reducing
the density of matter. Accumulated water moves from
denser to more porous rock features, and thus the flow
of water is determined. Further on in this system, the
energy of water shapes the riverbed and many other forms
of topographical relief.

Erosion, in which water is a primary influence, breaks
down rock into sediment, and streams transport and
deposit this sediment in new locations. As a result of
erosion, riverbeds shift, expand, deepen, gradually alter
river gradient, forming valleys and minor topographical
features such as ravines, gullies, and channel banks. The
development of channels, river valleys and other changes
in topographical relief is closely related to the movement
of water and sediment, and continues as long as flowing
water is present.




Peku TBOpAT penbed

B paszButum penabeda 3eMau mpociaekuBaeTcs SIB-
Hasi pPUTMHIHOCTH, KOTIA 3IIOXM CTPEMUTEIBHOTO TO-
pooOpPa3oBaHUS CMEHSIIOTCS IIUTEIbHBIMU IIEPUO-
JlaMU OTHOCUTEIbHON TEKTOHUYECKOM CTaOUIbHOCTH.
OHHOﬁ N3 OCHOBHBIX I'€OJIOTUYECKUX CUJI, BINAIOIINUX
Ha oOpa3oBaHue peabeda B TaKMe 3MOXU, BHICTYMAET
eI TeIbHOCTh TeKYUYUX BOA. PeKu 1 mpyrue moToKu
BBIHOCSIT 3a IIPeIe/Ibl TOPHBIX COOPYKEHUI OTPOMHEIE
MacCChbl MPOAYKTOB BbLIBETPUBAHUA CKAJIbHBIX ITOPO/.
IMpodurs Top craakmBaeTCs, M Ha IIOCIETHUX CTaTUSIX
5TOrO Ipoliecca MOSBJISICTCA TTOUYTH PAaBHUHHBIM MOJIO-
TOBOJHUCTBIN pesibed.

Teppacsl 1 anoBUaIbHbIE (HAHOCHBIE) OTJIOXEHUS BO-
JIHBIX TOTOKOB— 3TO MaMsITh I'€0JIOTMYECKOI CUCTEMBI,
B KOTOPOi1 3ahMKCMPOBAHBI UBMEHEHU ST YPOBHSI, C KOTO-
pOoro Havyaach 3pO3UOHHAas AesITeILHOCTh peK. CaxallvH,
HaXOASIIUIACS B0OJACTA YMEPEHHOTO MOSICa, TIIE KOTrYe-
CTBO aTMOC(EPHBIX OCaTKOB ITPEBbILIAET UCITAPEHUE, 00-
JlajaeT oOLIMPHOI pedHol ceThio. ['ycToTa peuHoii cetu
CaxaimHa onHa U3 caMbIx 6obIux B Poccun. M3oounue
aTMocGepHbIX 0CaJIKOB 00YCIOBUJIO OBICTPOE pa3BUTHUE
5PO3MOHHOTO Tpolecca B TOPHbIX MaccuBax. biaronaps
0COOEHHOCTSIM MOPO/I, ClIaraloliMX OCHOBHYIO Maccy rop
CaxainHa, CHUXXEHUE UX BBICOTHI TPOMCXOAUJIO B KpaT-
YalIIKMe reoJIOTMYeCKUe CPOKHU.

Ha Hamreit niiaHeTe caMble MOJIOAbIE YUAaCTKU CYIIH,
KoTopbIe eie 60 MJTH JieT Ha3aa ObLJIM MOPCKUM THOM,
BcTpevarTcd HeuacTo. B nmpenenax Poccuu B 6oliee
I MeHee YUCTOM BHUIEC OHM COCPEIOTOUYCHBI TOITHKO
Ha 0. CaxanuH. Hekotopslie ropsl CaxajinHa HaCTOJbKO
MOJIOJIbIE, YTO MOTJIM Obl KOHKYPUPOBATh C CAMBbIMU
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Rivers shape landscapes

The development of Earth's topographical relief occurs
in an explicit rhythm, with eras of rapid mountain-
building succeeded by long periods of relative tectonic
stability. One of the main geological forces affecting
relief formation throughout this process is the activity
of flowing water. Rivers and streams flush mountain
structures of the sediment produced by the erosion of
huge masses of rock. Weathered mountains are levelled,
and in the late stages of this process appear almost
flattened plains.

Stream terraces and alluvial deposits present their
geological memory, revealing changes since a river’s
erosive activities commenced. Sakhalin Island is
located in a temperate zone where precipitation
exceeds evaporation, and therefore has an extensive
river network. The density of the Sakhalin Island river
network is one of the greatest in Russia. Abundant
precipitation has caused rapid progression of erosion
processesin mountainousareas. Due to the peculiarities
of the rocks that form the bulk of Sakhalin’s mountains,
their height was reduced over a relatively short span of
geological time.

Our planet’s youngest areas of land, which were the sea
floor some 60 million years ago, are a rare feature. In
Russia, only on Sakhalin Island are they found in their
more or less pure form. Here, although some mountains
are very young and may once have competed with the
world's highest peaks, the rocks that form the bulk of
the majority easily break down into smaller rubble and




BHICOYAWIIMMU BEpIIMHAMK MUpPa, HO MMOPOJIBI, CJa-
raouye 0OJIBLIIMHCTBO 3AeIIHUX TOp, JIETKO paciiaia-
I0TCS Ha 11ebeHb 1 0oJiee MeaKue o00JIoMKu. UMeHHO
IMO3TOMY 9PO3H s BOOOIIE ¥ peYHAas B YACTHOCTH Chl-
rpaJjia OmHY M3 INIaBEHCTBYIOLINX POJIE B 00pa3oBaHU U
COBPEMEHHOTO peiibeda 1 00JIMKa OCTPOBA.

CKOpOCTb, C KOTOPOI BOAHBIE MOTOKH «ChEeIAI0OT» TOP-
HbIe BEICOTH CaxamHa, He B pa3bl, a BCOTHU U THICSIMN
pa3 MpeBOCXOAUT CKOPOCTh 3PO3UM B 60jiee CTOMKUX
nopojaax, Hanpumep Ha CpeaHecuOUpPCKO paBHUHE.
CuibHOE pacujIeHEeH e BOAOPA3/IeSIOB CBUIETETbCTBYET
0 MOJATJIMBOCTHU CaXaJUHCKUX Irop nepen TeKy4YuMu
BOJaMU, BO MHOTMX MeCTaX OHM HallOMMHAIOT PacTsi-
HYTBI IO BEpTHKaJIU OBpaXk HO-0aJOUHBII pesibed ae-
rpagupyIoLlIMX MaXOTHBIX 3eMeJIb. MHOT'Me BO3BBILLICH-
HocTu CaxajanHa — 3TO CUJIBHO pacYJIcHEHHBIE TOPHI, B
KOTOPBIX OOJIBILIMHCTBO PEK B CBOEM HUXXHEM TEUEHU U
BBIPa0OTAJM U3BUJKUCTHIE PYCJia U CO3[alu IIUPOKUE
noiMeHHbIe JoJMHBI. HecMOTps Ha reolornuecKylo
MOJIOAOCTb TEPPUTOPU U, MHOXKECTBO CaXaJMHCKHUX PEK
MMEIOT XapakTep, COOTBETCTBYIOIINIA 3TTOXE 3PEJIOCTU
WU Jaxe CTapoCTH, €CJAM CMOTPETh HAa HUX C TOUYKU
3pEHMSI pEYHOTO 3pO3MOHHOI0 LMKJa. Beipaxasch
JIPYTUM SI3IKOM, B CDETHEM U HUXXHEM TE€YEHUU OHU
npuoOpen CIIOKOMHBIN paBHUHHBIM XapaKTep.

BepLlunHbI U paBHUHDI

CaxanuH u3-3a cBoeoOpa3Hoii (hOPMBI OCTPOBA OYEHbD
YacTO CPaBHUBAIOT C PHIOOM, TIJIBIBYIIIEH cpa3y B IBYX
MODpSIX: OpIoxoM — B SITIOHCKOM, a roJIOBO U CITUHOM
— B OxorckoMm. Ecnu mpuaepxuBaTbCs 9TOH ajjiero-
puH, TO peabed OCTpOBa ONMHUCATh OUYEHB Jierko. [TouTun

sediment. This is why erosion, and river erosion in
particular, has played a dominant role in the formation
of the present relief and shape of the island.

The rate at which flowing water «eats away» at the
heights of Sakhalin’s mountains is hundreds and even
thousands of times faster than that of the erosion of
more resistant rocks, such as those of the Central
Siberian Plateau. Heavily dissected watersheds indicate
the little resistance Sakhalin Mountains have against
flowing waters, and in many areas the topographical
relief resembles a vertically-stretched ravine of
degraded arable land. Many Sakhalin Island upland
areas are in fact heavily dissected mountains, where in
their lower reaches most of the rivers have developed
a meandering channel, creating broad floodplains.
Despite the relative geological youth of this area, many
of Sakhalin Island’s rivers have features corresponding
to maturity or old age, if considered in the context of
the river erosion cycle. To put it another way, their
middle and lower reaches have already developed a
valley-like character.

Peaks and plains

Due to its unique shape, Sakhalin Island is often
compared with a fish swimming in two seas: its belly
in the Sea of Japan, and its head and back in the Sea of
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Bce Teno CaxaauH-pbIObl TOKPBITO YEITyWKaMU TOD,
U TOJIBKO «T'0JIOBa» AOBOJIbHO riankasi. OcTpoB cia-
raroT rOpHbIE MACCUBbI, B PA3HOE BpeM s MOJHSIBLIAECS
co 1Ha Mopckoro. CKBO3b OCEBYIO YaCTh OCTPOBHOTO
KOHTYpa NpOJIETJIU OCHOBHBIE pyclia «KPOBEHOCHOM
cucTeMbl» — peku. KpynHeiinive U3 pek nponaoXuin
CBOI MyTh BIOJb TEKTOHUYECKUX PA3JIOMOB U 00Opa-
30BaJIM MOMWMEHHBbIE NOJUHBI. JIpyrue 6ecuucieHHbIe
PEKU, pAHTOM MOMEJIbYE, IEHHO U HOLITHO BBIMTOJIAXU-
BaIOT KPYTOii peibed OCTPOBa, U 3TU MPOLECCHI TPOJ-
JISITCS BILJIOTh 10 CKOHYaHUSI BPEMEH TEKYILETO reoJio-
TUYECKOro Nepuona.

B o6mem, Ha ceBepHoM CaxanuHe npeobaanaloT paB-
HUHBL. OHU CPOPMUPOBAHBI B PE3yJIbTATE PA3PYLUECHU S
HEKOTrJla BO3BBIIIIEHHBIX (hOPM pelibeda U HAKOTIICHU S
TOJIII PHIXJIBIX OTJIOXEHUM, IPUHECCHHBIX CIOAa BO-
IHBIMU TOTOKaMU. HeoTeKToHMYecK1e IBUXEHUS, B
OCHOBHOM cJia0ble U 3aMeJJIEHHbIE TTI0 CPAaBHEHUIO CO
cpenHuM CaxaJIMHOM, MOAHSIIA U MPOJOJIXKAIOT MO/~
HUMAaTh LeHTpalbHYI0 YacTh CeBepo-CaxalnHCKOMI
PaBHUHBI, B TO BpeMs KaK MU POKWE PUOPEKHBIE T10-
JIOCHI B TIOIbEME OTCTAIOT.

IMonyoctpos IlIMuaTa vcnbiTaa HauboIe€ UHTEHCUB-
Hoe MoaHsiTUe. bosplieMy noabemMy MoABEPIIUCH ETO
npubpexHbie 0JJOKK. DTO MpUBEJIO K 00pa3oBaHUIO
JBYX HU3KOTOPHBIX MaCCUBOB, pa3aeieHHbIX [11b-
JInaHOBCKOIT HU3MEHHOCTHIO, Ha3BaHHOMN 1O UMEHU
peK, chopMUPOBABIINX TPYHTHI JOJMHBI CBOUMU Ha-
HocaMM. [OpHbIe MacCUBBI MOJYOCTPOBA INTYOOKO pac-
YJIEeHEHBI Y3KUMU U KPYTOCKJIOHHBIMU JOJIMHAMM PEK,
elle Mo4YTU HE UMEIOLIIMMU Teppac.

CeBepo-CaxajuHCKass paBHUHA HAaXOAUTCS K IOTY
ot nmoayoctpoBa llIMmuara. DTo mosoroxoamucras
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Okhotsk. If we maintain this comparison, the relief of
the island is very easy to describe. Nearly the entire body
of the Sakhalin fish is covered in scales of mountains,
and only its head is fairly smooth. Mountain ranges,
after rising from the seafloor at different times, compose
the island. The “circulatory system” - the rivers — course
through the axis of the island’s contour. Of these rivers,
the largest made their way along tectonic faults and
formed floodplains. Countless lesser rivers are, day
and night, flattening the island’s steep topography, and
this process will continue until the end of the present
geological period.

Northern Sakhalin Island is dominated by plains. These
were formed by erosion of once-elevated landforms and
the heavy accumulation of loose sediments, brought by
flowing waters. Neo-tectonic movements, most of which
are weak and gradual compared with those of central
Sakhalin Island, have raised and continue raising the
central areas of the Sakhalin’s northern plains, while wide
strips pf coast remain behind.

The Schmidt Peninsula has experienced the most intense
tectonic lifting, especially along its coastal blocks. This
led to the formation of two low massifs separated by the
Pil-Dianovskaya Lowland, which was named after the
rivers that created the valley floor with their deposits.
The peninsula’s mountain ranges are deeply dissected
by narrow and steep river valleys, and exhibit almost no
terracing.

North Sakhalin Plain lies to the south of the Schmidt
Peninsula. This undulating territory of small river
valleys extends from the Bay of Baikal in the north
to the confluence of the Nysh and Tym in the south.
It encompasses two parallel hill ranges and low

A. Kopatokos / A. Kordyukov
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TEPPUTOPUSI, C JOTNHAMU HEOONBIINX PeK, KOTopas
MpocTUpaeTcs OT 3aiMBa balikanm Ha ceBepe 10 CIU-
saHus pex Hoimn u TeiMb Ha 1ore. B e€ npenenax npo-
TSHYJIWUCH 1Ba MapaJIeJIbHBIX psiga XOJIMOB M HEBBICO-
K1X OCTAaHILIOBBIX TOP C HEOOJIBIIUMU BBICOTAMU. DTO
npoponxeHue 3anagHo-CaxanuHckux 1 BoctouHo-
CaxaJqMHCKUX rop. PeuHble 1OJMHBI HA paBHUHE 1IU-
poKue U, KpoMe MOoWMBbI, UMEIOT HECKOJILKO Teppac.
Korma pexu nepecekaroT TOpHBIE TPSIAbI, TOJUHBI 3a-
METHO CYXalOTCs, CTAHOBITCS KPYTOCKJIOHHBIMH,
Teppachl Ha 3TUX yyacTKax oTCyTCTBYIoT. [lepen kpsi-
J)KaMUW JOJMHBI PEK UMEIOT pacIIMpeHUsl C OTJIOXKEHU-
SIMH TPYHTOB 03€PHOT0 THTIA.

3amaaHas, ceBepo-3anagHas U BOCTOYHAS! OKPaUHBL
CeBepo-CaxanvMHCKON paBHUHBI IPEACTABISIOT CO-
0011 yyacTKM HOBEHIIMX MPOTUOOB. 31ech NIMPOKO
Pa3BUTHl MOPCKHE TePPACHI BOCHOBHOM YETHIPEX YPOB-
Heli. BepxHue Teppachl, 0cOOEHHO B 3allaHOI 4acTHu,
MMEIOT 0OJIBIIIOE KOJUYECTBO 03€ep, 3a00JJ0UeHHBIX 3a-
magruH, carHoBBIX TOPMIHUKOB, IO KOTOPBIMH pac-
TTOJIOXKJIMCHh YIACTKN MHOTOJIETHEMEP3JIBIX TPYHTOB.
OTnenbHbIE OCTPOBA TAKUX TPYHTOB BCTPEYaloTCs U HA
paBHUHE.

CeBep0o-BOCTOUHOE TTOOEPEKbe OCTPOBA BBIACISICTCS
B KauecTBe MoapaiioHa, 151 KOTOPOTo XapaKTePHBI
KPYIIHbBIE JIATYHBI, TIOHBI, HU3KHE MOPCKUE TEPPaCHI.
HaubGonee KpynHble 3aJUBBI, OTAEAEHHBIE OT MOPS
ITOJIOCAMU HaMBIBHBIX KOC C Y3KUMU MMPOJIMBAMU, Ye-
pe3 KoTopble MPOHUKAIOT MOPCKME BOAbI: [TUIbTYH,
Yaiio, Huiiickuit, Hadbunbckuii, JIlyHbckuit, —
WMEHHO B 9TOM TOJIpaiioHe 1 Ha TIpUJIeKalieM Ieabde
OXOTCKOTO MOPSI HAXOASATCS OCHOBHBIC CaXaJMHCKUE
HedTSIHbIE U Ta30BbIE MECTOPOXKICHMUSI.

remnant mountains, which are a continuation of the
West-Sakhalin and East-Sakhalin Mountains. In the
floodplain, the river valleys are wide and have several
terraces. Where rivers intersect mountain ranges,
however, valleys narrow significantly and turn into
steep slopes with no terraces. In front of the ridges,
valleys extensions contain sedimentary soils typical of
lakes.

The western, northwestern, and eastern margins of
North Sakhalin Plain are areas of new troughs. Here, on
can find widespread four-tiered marine terraces. Upper
terraces, especially in the west, have numerous lakes,
wetland depressions, and peat bogs directly under which
lies permafrost. Individual islands of such soils are found
on the plain as well.

The island’s northeastern coast stands apart as a unique
subarea of the plain, one comprised of large lagoons,
dunes, and low marine terraces. Its largest bays are
separated from the sea by alluvial bands that contain
narrow straits through which the seawaters of the Piltun,
Chayvo, Nyisky, Nabil, and Lunsky bays penetrate. This
subarea, together with the adjacent shelf of the Okhotsk
Sea, contain some of Sakhalin Island’s major oil and gas
fields.

Central and Southern Sakhalin Island contain the
sharply dissected mountainous terrains of the two
major ranges, Western and Eastern. These mountains
experienced sharp uplift in the past few million years.
Even though the eastern ridge appeared much earlier
than the western ridge, the period of Sakhalin regional
folding has «renewed» its appearance. Between the major
ridges lie depressions with tectonic faults, along which
flow two of Sakhalin Island’s major rivers, the Tym and
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Cpexnuii 1 10kubIi CaXajMH OTJIMYAIOTCS PE3KO pacuiie-
HEHHBIM TOPHBIM pelTbe(OM IBYX OCHOBHBIX XpeOTOB —
3aIaJiHOTO ¥ BOCTOYHOT'0. DTO rOpbl, UCTILITABIINE PE3-
KWe TIOMHSATHS B MTOCIEIHNE TTapy MUJIJIMOHOB JIET, XOTS
BOCTOUHBIH XpeOeT MOSIBUJICS 3HAYMTEILHO PaHbIIe 3a-
ITaTHOT0, HO B 3ITOXY CaXaJIMHCKOM perMOHaIEHOM CKJIa -
YaTOCTU OH «ITOJJHOBUJT» CBOI 00JIUK. MexX 1y OCHOBHBIMU
XpeOTaMU HaXOISITCS NIETTPECCUU C TEKTOHMYECKMU pas3-
JIOMaMU, BIIOJIb KOTOPBIX IIPOTEKAIOT KPYITHENIIINE peKU
CaxanunHa — TreiMmb u [TopoHaii, a Takke MHOTO IPYTUX,
rnomeJspue, Takux, Kak Cycys u Haiioa.

3anaagno-CaxaJlHHCKHE TOPBI — 3TO caMas IIMHHAas
ropHas cucrema ocrpona. Ha mpotsixxennu 650 kM oHa
COCTOMT U3 TOPHBIX I'PSI, KaK OBl KyJIMCAMH HaHU-
3aHHBIX Ha OJMH MEPUIMOHAJIBHO BBITSIHYTBIN CTEP-
KeHb. KyIrchl TOpHBIX KpsIsKell MMEIOT TIaBEeHCTBYIO-
Iee ceBepo-3aramaHoe MIPoCTUpaHue U 00pa30BaHbI B
OCHOBHOM IeCYaHUKaMU, CIAaHIIAMH U IPYTHUMU OCa-
JOYHBIMM MOPOJaMU. BepIIrHEI rop MpeacTaBIsIIOT
co00i1 cKaJIUCThIe TpeOHU, NTepeMexarlecs riayoo-
KUMH celioBUHaMU. Ha KpyTHIX CKIIOHAX pa3BHBa-
IOTCSI OTIOJI3HU W JIABUHBI.

M3 o61iero naHama@THOTO KOHTEKCTa BEIOMBAIOTCS
TOPBI, UMST KOTOPBHIM 1aj ppaHIy3CKHUIT MOpeIlIaBa-
Tesb Jlamepys IpruMepHO 3a O 0 TOro, KakK ero KO-
pabsiu 6e3 ciena ucuesyiv B mpoctopax TUXOro okeaHa.
T'opsl Mbica JlTaMaHOH — TIOTYXIIIKUE BYJIKaHbI, U3BEP-
raBIIKe JaBy OYeHb TUIOTHBIX ITOPOM, HACTOJBKO Ty-
CTYIO, YTO OHA He yCIiesia pacTeubCs W 3aCThijIa B BUIC
OTUYETJIMBBIX KOHYCOB, UX BbICOTA HAXOAUTCS B Ipee-
sax 600 — 1022 MeTpoB HaI YPOBHEM MOPSI.

Pexun, nnpopesatomue 3anagHo-CaxaluHCKHUE TOPHI
B LIMPOTHOM HaMpaBJIEeHUU, KaK MPaBUJIO, UMEIOT
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the Poronai, as well as many minor rivers, such as the
Susuya and the Naiba.

The West Sakhalin Mountains are the longest mountain
range on the island: over 650 km of rocky ridges
punctuated by deep saddles, as if strung on one elongated
meridional rod. The veins of the mountain ranges have a
dominant north-west strike, and are primarily formed in
sandstone, shale and other sedimentary rocks. Landslides
and avalanches occur on the steep slopes.

The mountains of Lamanon Cape — named by French
explorer La Perouse about a year before his ships vanished
without a trace in the vast Pacific Ocean — are in fact
extinct volcanoes. These once spewed lava so thick and
dense that its flow did not have time to spread before it
solidified, forming distinct cones between 600 and 1022
meters above sea level.

Rivers cutting through the West Sakhalin Mountains in
an east-west direction have, as a rule, stepped channels
and narrow valleys with scant floodplains or river terraces.
The rivers along the tectonic faults do not look so «young»,
and those such as the Lesogorka, Uglegorka, and Ainu,
flowing along the ridges of the West Sakhalin Mountains,
each have representative floodplains, numbering from
four- to twelve-tiered river terraces.

The East Sakhalin Mountains, in terms of their
topographical relief and appearance, are similar to the
West Sakhalin Mountains, only higher, with ridges
more massive and smaller intermontane depressions.
Precipitous folded-block ranges line the axis: the Nabil
range, with its highest peak Mount Lopatin (1609 m) in
the northwest, and the Central ridge, with Mount Sokolov
(1125 m) to the southeast.

B. Tutos / V. Titov




T.3Be3go8 / T. Zvezdov

CTYIIEHYATOE PYCJIO U y3KUE MOJTMHBI, B KOTOPHIX ITOUTH
OTCYTCTBYIOT HOMMBI M1 pedHBIe Teppackl. CoBceM He TaK
«MOJIOIO» BBIMJISAASIT peKU, IPUYyPOUYEHHbBIE K TEKTOHU-
YeCKMM pa3jioMaM, TeKYIIHe BIOJIb XpeOTOB 3amaaHo-
CaxanuHckue rop, Hanpumep Jlecoropka, Yriaeropka,
AWHCKasT UMEIOT IIPeICTaBUTEIbHBIC TTOMMBI, HACUM-
TBHIBAIOIIKE OT YeThIPEX M0 ABEHAAIATH YPOBHEN ped-
HBIX Teppac.

BocTtouyno-CaxaJuHcKue ropbl 1o xapakTepy peabeda u
00auKy 6113KHU K 3anagHo-CaxaduHCKUM, C TEM OT-
JIMUUEM, YTO OHU HECKOJIBKO BBIIE, TPSIABI MX MACCUB-
Hee, a MeXXTOPHBIE MEMPeCcCuy MaJlouucieHHee. Bmors
OCH ITPOTATUBAIOTCS KPYTOCKJIOHHBIE CKJIa9aTO-TJIbI-
o0oBble XxpeoThl. Ha ceBepo-3anane — ato Habunbckuii
XpebeT ¢ caMoii BICOKOM BeplIMHOM Ha rope JlonaruHa,
1609 m. Ha 1oro-Boctoke — 310 LleHTpasbHbIA Xpe-
0eT ¢ MaKCcMMaJibHOI BeicoTOlt — 1125 M — Ha rope
CokosoBa.

BoctouHo-CaxanmHcKHUe TOPHl CUJIBHO pacuiie-
HEHBI TIPOAOJBHBIMU U TIOTIEPEYHBIMU JTOJTUHAMU.
locroncTyolee HaMpaBIeHe TEKTOHUYECKUX «KY-
JIMC», TaK Ke KaK M B 3amaaHoii yactu CaxajinHa — ce-
Bepo-3amnamaHoe. Ha KpyThIX CKJIIOHaX MHOTO CKaJIUCTBIX
OOpBIBOB M OCHITIel. B HEKOTOPBIX MecTax OTYETINBO
MpOCHeXNBaeTCs CTyMeHYarasi CTPYKTypa CKJIOHOB,
KOTOpasi CBUACTEIbCTBYET O HECKOIBKHUX 3IMOXaX ropo-
00pa30BaHusi, KOTOPBIE MEPEXMUIN YIACTKH CYILIU BOC-
touHoro CaxanuHa. [ToBepXHOCTU BhIpAaBHUBaHWMS,
OBIBIIME KOTAA-TO HU3MEHHOCTSIMM, OKa3aJIUCh MO/~
HSITBI TEKTOHMYECKUMU TIPOIleccaMy Ha pa3Hble BbI-
cotel: oT 400 m mo 1 250 M. Ha mobepexbe HacUUTHI-
BaeTcsl 10 IIECTU YyPOBHEW MOPCKUX Teppac, KOTOpPbIe
«3areyatyie/ii» BpeMeHa HACTYTIJIEHUST U OTCTYTIIEHUST
MUPOBOTO OKeaHa Ha cy1ily ocTpoBa. BocTouHblit XpebeT

The East Sakhalin Mountains are heavily dissected
by longitudinal and transverse valleys. The prevailing
course of its tectonic veins is north-westerly, just
as it is in the western part of Sakhalin Island. The
steep slopes display numerous rocky cliffs and glacis.
Some places clearly show the stepped structure
of the slopes, which indicate multiple periods of
mountain formation that occurred on the dry land
of Sakhalin Island. Former lowlands were raised by
tectonic processes, and attained altitudes between
400 and 1250 m. Along the coast, there are up to six
tiers of marine terrace that have «captured» periods
of oceanic onset and retreat on the island. The East
Ridge presents a barrier that protects the island from
cold winds that blow from the Sea of Okhotsk, and so
the mountainous slopes facing the sea are more prone
to weathering and have significant rocky glacis and
very few trees.

In certain areas, the significant sculpting of mountain
landscapes — by the waters of numerous streams and
rivers — with formidable layers of limestone in the
East Sakhalin Mountains has left us some astonishing
landscapes. Skalny Creek has created some medieval-
like architectural forms in the rock mass known as
Razrezanny (literally, “Cut”), and «Fairytale Town»
was the name given to the ridges, arches, towers,
spires and columns of Granichnaya Mountain. These
areas of striking natural beauty are located within
the Vostochny Nature Reserve of the Smirnykhovsk
District. The reserve was established to protect the
spawning grounds of the Pursh-Pursh and Venger
rivers, which both cut through the slopes of the Nabil
mountain range. Thanks to this reserve, rare areas of
relic coniferous taiga, with old spruces and firs, remain
on Sakhalin Island.
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CIIY>KUT 0apbhepoM, 3aIUIIAIOIINM OCTPOB OT XOJIOMHBIX
BETPOB, AyIOMMNX ¢ OXOTCKOTO MOpPSI, TTO3TOMY CKJIOHBI
rop, odpalleHHbIe K MOPIO, CUJIbHEE MOABEPKEHBI BbI-
BETpUBaHU10, 00Jiee CKaJIUCThl, 31€Ch OOJIbIIE OChINEi
¥ COBCEM MaJio APEBECHOMN pacTUTEIHLHOCTH.

MecTaMu TJaBHBIC BasiTeIM TOPHBIX JaHAIMA(PTOB,
BOAbI MHOT'OYHMCJICHHBIX PYUYbLEB U PEK, HE CITPAaBUJINCH
¢ KpeKMMH MacCHMBaMU M3BECTHSIKOB BocTouHO-
CaxaJTUHCKUX TOp, OCTaBHUB IIJIS JIIOOOBAHMUS TTei3aK1
Mopa3uTeabHOU KpacoThl. Pyueit CKalbHbBIN «co37a1»
nono6ue GopM cpeIHEBEKOBOM apXUTEKTY Pbl B FOPHOM
MaccuBe Paspeszannbiii. UMsa «Cka3o04Horo ropoma»
MOJYYUJIM TpeOHU, apKU, OAllHU, IINUJIA U CTOJObI
ropbl 'paHUYHOI. DT KpaCUBEUIIIE MECTa HAXOISITCS
Ha TEPPUTOPUU TPUPOIHOTO 3aKa3HUKA «BOCTOUHBII»
B CMUPHBIXOBCKOM paiioHe CaxannHa. 3aKa3HUK ObLI
CO31aH OJIsI OXpaHBI HepecTOBBIX pek ITypmi-Ilypmr n
Benrepu, npope3aBiux ckjaoHbsl Habunbckoro xpeora.
braronmapst 3ToMy 31eCh COXpaHUJIUCh OYEHb peIKUe
nisg CaxallmHa y9acTKU PEJIMKTOBOM TEMHOXBOWHOM
TaTH CO CTAPBIMU €JISIMU Y THXTaMH.

B uzBecTHsIKOBBIX MaccuBax BocTouHo-CaxanuHCKUX
rop MHOTIA pa3BUBAIOTCS U TaK Ha3bIBaeMbIe OTPU-
natejapHbie GOPMEI penbeda — Imemnepsl, MOJIOCTH,
BOpoHKU. CaMble U3BECTHbIE TelIePbl HAXOASITCS B
MaccuBe ropbl Baiina, o0ObsIBIeHHON MaMSITHUKOM
MPUPOAbl MECTHOTrO 3HaUeHUs. B onqHOI u3 BaliauH-
CKUX Tretmep, «MeaBeXbUX Tpareauit», MECTHBIC XU-
TeJU KaMEHHOTO BeKa BEpOSITHEE BCEro MPOBOIUIU
MeABEeXbU MPa3aAHUKU — KYJbTOBBI 00psa, coXpa-
HUBIIUICS Y HUBXOB M aliHOB BILJIOTH 10 X X BeKa.

ITonyoctpos Tepnenus y3KMif M IIUHHBIN, OTXOIHUT K
fory ot Bocrouno-CaxaJlMHCKUX TOp, OH HAXOAUTCS B
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Sometimes, limestone massifs of the East Sakhalin
Mountains develop so-called negative landforms, such
as craters, caverns and other cavities. The most famous
caves are located in the Vaida Mountain range, and have
been declared a natural monument of local importance.
In one of these caves, the “Cave of Bear Tragedies», its
Stone Age residents conducted their “bear feasts”, a
ritual preserved in native Nivkh and Ainu tribes until
the 20th century.

The Terpeniya Peninsula (literally, “Patience”) is long
and narrow. It stretches to the south of the East Sakhalin
Mountains and, currently undergoing an intense neo-
tectonic uplift, it has a system of low marine terraces,
recently raised to the same height as islands and later
joined by sandspit. Here, one can find 20 beautiful
lagoon-like lakes as well as many small tundra lakes with
abundant Dolly Varden char, brown trout, pike, ide, and
other fish.

The Susunai and Tonino-Aniva ridges constitute the
southern extension of the East Sakhalin Mountains and
have similar structure and composition, characterized
by vertical dissection and quite steep slopes. The
Tonino-Aniva Ridge forms the peninsula of the same
name, which is the eastern half of the “tail fin” of our
“Sakhalin Fish”.

The Crillon Peninsula, formed by spurs of the South-
Kamyshovy Ridge of the West Sakhalin Mountains,
is the western half of the «tail» of Sakhalin Island.
The natural features here are very distinctive. The
valley of the Ulyanovka River abounds in ammonite
fossils — the preserved remains of giant molluscs that
became extinct millions of years ago. A unique natural
monument lies directly west atop Mount Spamberg:




B. MartowuH / V.Matyushin

CTaIUU WHTEHCUBHOI'O HEOTEKTOHUYECKOTO MoJbeMa
M TIPECTaBsIeT COO0M CUCTEMY HEBBICOKHUX MOPCKUX
Teppac, HeJaBHO MOJHSITHIX Ha Pa3HYIO BBICOTY B BUJIE
OCTPOBOB, a TIO3/IHEE COEIMHEHHBIX MECYAHBIMU TEPE-
chIAMHA. 3aech HaxoauTcs 20 KpacuBeHIIMX 03€p 1a-
TYHHOTO TUIIAa U MHOXECTBO MEJIKMX TYHIPOBBIX 03€D,
B KOTOPBIX BOAUTCS MaJibMa, KYH/IXa, 1IIyKa, s13b U ApY-
rue pbiObl.

Cycynaiicknii 1 ToHMHO-AHUBCKMiT XPeOTHI SIBISIOTCS
I0XXHBIM NpoaokeHueM BoctouHo-CaxaquHCKUX TOp,
MMEIOT C HUMU CXOJHOE CTPOEHUE U COCTAB, XapaKTe-
PU3YIOTCS BEPTUKAJIBHBIM PACYJIEHEHUEM U TOBOJIBHO
KPYTBIMU CKJIOHAMU. TOHUHO-AHHUBCKM 1 XpeOeT co-
CTaBJISIET OCHOBY OTHOMMEHHOTO C HUM I0JyOCTPOBA,
KOTOPBIN ABJISETCA BOCTOYHOU MOJIOBUHKOM «XBOCTO-
BOTO IJIaBHUKa» CaxaTuH-pPHIOHI.

IMonyoctpoB KpuaboH, oO6pa3oBaHHBI OTpO-
raMmu lOxHo-KampimoBoro xpeb6rta 3amagHo-
CaxaJIJMHCKHUX TOpP, COCTABJSIET 3allaHYIO TOJIO-
BUHKY «xBocTa» ocTpoBa CaxanuH. [Ipupoma 3mech
o4yeHb cBoeoOpa3Ha. B nmonuHe peku YIbsgsHOBKHU
€CThb BBIXOABl aMMOHUTOB. UyTh 3amajgHee BepXHe
TOYKH Topsl CrraMOepr HaXOAUTCS YHUKAJIbHBIH TTa-
MSTHUK IPUPOIB — KOMILJIEKC U3 18 TOPHBIX 03ep
00BaJIBHOrO MpoucxoXaeHus. [opHOe mIaTo ¢ 03e-
pamu Ha BeicoTe 800 M! [opHbBIe KJII0UM 3aMIOJTHSIOT
03€pa 1 pycJia peK YUCTel11eil apTe3rnaHCKO BOJAOM.
Pexu cTexaroT ¢ ImaaTo XKMBOMUCHBIMM KacKalaMHu,
MpHUBJIeKas CO BCETO OCTPOBa IIEHUTEICH KPacoTHl
U OTMEHHOM pbidanku. OOUH U3 3AEITHUX BOJO-
MMaJoB HAXOAUTCS B TPeX yacax MYTHU OT BEPIIUHBI
ropbl Criam0bepr, B BepxoBbe peku YexoBku. D10
Ilyiicknii, BLICOTOI 35 METPOB, OH I10 IIpaBy CUMTA-
etcs uynoMm CaxaiuHa.

a complex of 18 mountain lakes of landslide origin.
A mountain plateau with lakes at an altitude of 8§00
meters! Mountain springs fill the lakes and rivers with
pure artesian water. Rivers flow down the plateau
with picturesque waterfalls, attracting admirers of the
island's beauty and excellent fishing from all over the
world. One local waterfall, Shuisky, is located three
hours from the summit of Mount Spamberg, in the
upper reaches of the Chekhovka River — and with a
height of 35 meters it is considered one of Sakhalin
Island’s natural wonders.

The Sakhalin Island lowlands separate two dominant
mountain ranges of the north-south strike. The lowlands
of this continuous longitudinal system are Baikal-
Nyshskaya, Tym-Poronay and Susunai.

The Tym-Poronay Lowlands comprise an area of land
from 5 to 90 km wide, which exhibits a long and gradual
bowing. During the interglacial period, the time of
extinction of mammoths and woolly rhinoceroses, the
southern part of these lowlands was covered by sea.
The Tym and the Poronai rivers paved their way along
tectonic faults and formed a series of broad terraces. The
Tym terrace reaches an altitude of 8 m, and that of the
Poronai 18-22 m. The Poronai floodplain lies less than
2 m above sealevel, and gradually merges with a wide
semicircular marshy plain that stretches along the coast
of Terpeniya Bay. Numerous tributaries fragmenting
the Tym and Poronai terraces flush much debris from
the mountains and create vast alluvial fans at the river
mouths.

The Susunai Lowland, the bottom of which has an altitude

of 10-15 m, separates the Susunai Ridge from the West
Sakhalin Mountains and is drained by the Susuya and
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HusmenHocTn CaxannHa pasaesiioT 1Be JOMUHUPY-
[OIIHe TOPHBIE CUCTEMBI MEPUINOHAIBLHOTO IPOCTHU-
paHus. HenmpepblBHYIO NPONOJbHYIO CUCTEMY HU3-
MeHHocTel coctaBisaT baiikanbcko-Hbpilckoast,
Treimb-Iloponaiickas u CycyHaiickas.

TpimMb-IIopoHaiickasit HI3MEHHOCTb — 3TO YYACTOK CYIIIU
HIMPUHON OT TATH 10 90 KM, KOTOPBIN UCTIBITAT MEJI-
JICHHOE U AJuTeabHOoe nporubanue. IOxHag yacTh
HU3MEHHOCTH €llle BO BpeMeHa BBIMUPAHUS MaMOH-
TOB U IIEPCTUCTBIX HOCOPOTOB, T.€. B MEXJIEAHUKO-
BBl mepuoj Oblja mokpbiTa MopeM. Peku ThiMb U
ITopoHaii nponoXuaM CBOU pyciia BAOJb TEKTOHUYE-
CKUMX Pa3JIOMOB U 00pa30BaJii CEPUIO LIMPOKUX TeP-
pac. HapnolimeHHasi Teppaca ThIMU JOCTUTAET BHICOTHI
BOCBMU METPOB, a [TopoHasi COOTBETCTBEHHO 18—22 M.
3abonovyeHHas noiima peku [lopoHaii, BeICcOTa KOTO-
poii Hal YpOBHEM MOpPS HE MPEBBILIAET 1Ba METpPa, MO-
CTENEeHHO CIMUBAETCs C IUPOKON OOJTOTUCTON paBHU-
HOI, IPOTSIHYBIIEHCS MOJYKPYTOM BAOJb MOOEPEXbS
3anuBa TeprneHus. MHOTOYUCI@HHBIE TPUTOKHU, pac-
yneHuBIIMe Teppackl Teimu 1 [TlopoHas, BBIHOCST € TOp
00J1bIlIOE KOJIMYECTBO 00JIOMOYHOTO MaTepraja u 00-
pPa3yIoT B yCThSIX MOIIIHbIE KOHYCHI BBIHOCA.

CycyHaiicKasi HI3MeHHOCTb, THUIIE KOTOPOU JIEKUT
Ha ypoBHe 10—15 M, otnensier CycyHalicKUii XxpebeT
ot 3anaaHo-CaxaJMHCKUX TOp, OHA IPEHUPYETCS pe-
kamu Cycys u Haii6a ¢ mputokamu. [llupuHa pas-
HMHBI KOJIEOIETCS OT IIECTH 10 23 KM. 3a00JJ0YEHHOCTh
BO3pacTaeT MO Mepe MOHUXKEHUSI B CEBEPHOM U I0X-
HOM HampaBiaeHusax. Joaunsl HaiiGbl Ha ceBepe u
Cycyu Ha 1ore, B KOHIIE KOHIIOB, TTOCTETIEHHO ClIMBa-
IOTCSl C HUBKMMU MOPCKUMMU Teppacamu. Eciau TeiMb-
ITopoHaiickast HUBMEHHOCTb — OCTPOBHOI MOJIIOC XO-
nona, To CycyHaiickass HUBMEHHOCTb — 3TO camas
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Naiba rivers and their tributaries. The width of the plain
varies, from 6 to 23 miles, and it grows more waterlogged
as its elevation lowers in the north and south. Valleys of
the Naiba, in the north, and the Susuya, in the south,
gradually merge with low marine terraces. While the
Tym-Poronay lowland is a cold and insolated place, the
Susunai Lowland is the most populated valley on Sakhalin
Island. Here, at the foot of Bolshevik Mountain, nestles
the island’s capital town.

The Muravievskaya Lowland has a different origin,
and separates the Tonino-Aniva Ridge from Korsakov
Plateau. Some 12,000 years ago, sea waves were still
splashing here. The famous lagoon-like lakes of Tunaicha,
Izmenchivoye, Busse, Bolshoye and Maloye Vavaiskoye,
Bolshoye and Maloye Chibisanskoe were once bays of the
Sea of Okhotsk. All of them, to a greater or lesser extent,
are still connected to this «parent” body of water. In
addition to large brackish lakes, there is a whole scattering
of smaller freshwater lakes. Between Lake Tunaicha and
Mordvinova Bay there is a string of 13 lakes, popularly
called the “Warm Lakes”. Indeed, Muravievskaya
Lowland is Sakhalin Island’s land of lakes, a unique
phenomenon even on this island that boasts 16,000 lakes
altogether.




HaCCJICHHasA JOJIMHAa OCTpOBaA. 3aech Y IIOOHOXK UM A TOPbI
BounbleBUK HAaXOAUTCS CTOIMIIA OCTpOBHOfI objacTu.

MypaBbeBCKas HU3MEHHOCTh UMEET IPyTroe MPOUCXOXK-
neHue, oHa otnensieT XxpeobeT TOHMHO-AHMBCKOTO MO-
nyoctpoBa oT KopcakoBckoro njaro. [Ipuban3urerbHO
12 TeICSIY JIET Ha3al 31ech ellle IMJaecKaluch MOp-
CKUe BOJIHbI. 3HAMEHUTHIC 03epa-JaryHsl TyHaiiua,
HNs3menuuBoe, bycce, o3epa boabimoe u Manoe Ba-
Baiickoe, bonbpioe u Manoe YnubucaHckoe ObIIU
korma-To 3aauBamu OxoTckoro mops. Bce oHu B 60/1b-
IIEW WU MEHBIIEH CTEINEHU 0 CUX MOP COEIMHEHBI
CO CBOMM «ponuTenem». KpoMe KpyImHBIX COJJOHOBA-
TBHIX 03€p 3JeCh €CTh Lieiast POCCHIITb Oojiee METKUX,
COBCEM IpecHBIX o3ep. Mexay o3zepom TyHaiiua u
3aJMBOM MOpPABUHOBA €CTh «OXepesbe» u3 13 o3ep,
Ha3bIBaeMbIX B Hapole TeIJbIMU. [IeiiCTBUTEIBHO,
MypaBbeBcKast HU3MEHHOCTh — 3TO O3€pHBIN Kpaii, 1
nmaxe misg CaxallmHa ¢ ero 16 TeicsiaaMu 03ep — SIBJIe-
HUE YHUKAaJbHOE.

U3BUNMHBLI peK

st paBHUHHOI YaCcTU MHOTUX CaXxaJMHCKUX peK Xa-
PaKkTEpHO HAaJW4YHMeE NETENb U U3rM00B pycia, HHOTIa
HACTOJIBKO MPUYYIJIUBBIX, YTO MOPON HEMOHSITHO, KaK
TaKUe «y30pbl» MOIJIM BOZHUKHYTb 0€3 «3aMbIciia Xy-
NOXHUKa». VI NelicTBUTENBHO, B 9TOM €CTh HEKOTOpasi
3arajika: eule He 10 KOHIA U3YyUYEeHbl MPUUYMHBI, KOTO-
pble TPUBOISAT K 0OPa30BaAHUIO U3TYYUH MM MEaH-
npos. I[lponiecc NOCTOSHHOTO U3MEHEHUS U3JTYUYUH
PEKU Ha3bIBAlOT MEAHAPUPOBAHUEM (OT IpeBHErpeue-
CKOTO Ha3BaHU$ U3BUJIKCTON peku Meanap B Majoi
Asun).

42

River bends

The lowlands of many Sakhalin Island rivers are
characterized by channel loops and turns, features
sometimes so bizarre that it is unclear how these
«patterns» could occur at all. Indeed, there is some
mystery: the reasons that a river’s bends, or meanders,
form are not yet fully understood. The process of
constant change of a river bend is called meandering
(from the ancient Greek name of the winding Meander
River in Asia Minor).

B. Tutos / V. Titov




B 00mux yepTax OCHOBaHHMEM IJISI TOCTOSTHHOTO U3-
MEHEHU S pyclia peK SIBJISIOTCSI 3aKOHOMEPHOCTH BO3-
JNelCcTBUS MOTOKA Ha TBepAoe BeuecTBo 3emiiu. Ctpyu
pPEeKM HEpaBHOMEPHO pa3pyllaloT OKpPaWHBI pycia: B
onuH Oeper OHM yIapsioTcs, M OH OTCTYIaeT, Ipuood-
peTast BOTHYTYI0 ¢hopMy. Pa3sMBITEIIT MaTepual mmepe-
HOCHUTCS TeUEeHUEM U OCEJAeT Ha y4yacTKaX MPOTUBO-
MoJioXkHoro 6epera. Baosib Hero o6pa3yroTcs MisKu u
nepekaThl, MOCTEeNIeHHO Oeper 3apacTaeT, oopa3yeTcs
moitMa peku. Yem OoJiee peka «CKJIOHHa» K MeaHIpH-
POBaHUIO, TEM LIIUPE €€ TToMMa.

WMHorna uznyuynHa npuodpetaeT GopMy NeTau, U TOTAA
B ITABOJOK WJIM P HABOTHEHUU MOXET IMPOU30UTH
cOpsiMJIeHUE pyciia, U peka nNpoduBaeT cebe HOBBII
KOpOTKUi1 myTh. [IpexxHee pycyio mpeBpalaeTcs B cTa-
pHUILy, CTOsTdee 03epo, IIOCTETICHHO 3apacTaeT v IMpeod-
pa3yeTcs B 00JI0TO, MOKPBIH JIYT MJIN BBICHIXACT.

B npoiiecce MeaHIpupoBaHu s B oiiMe 0Opa3yeTcs ye-
penoBaHUE Y3KUX TPUB M IMTMPOKMX JIOXKOUH, perbed
MMeET XapakTep TohpHpPOBaAaHHON IMOBEPXHOCTH, Ha-
noaodue «CTUupajbHO JocKMU». CBEpXy BUIHO, YTO
TPUBBI CEPITOBUIHO U30THYTHI, a JOXKOMHBI 3aHSTHI CTa-
PUYHBIMH 03epaMM. DTU MOHWKEHUS U BO3BBIIICHU S
JnaHamagdTa — cBoeoOpas3HbIil «Beep OyKIaHUS» PEKU
B IpejaenaxIosicaee MeaHapupoBaHusl. OHU OTpaxaloT
CPaBHUTEJLHO HEaBHUE U3BUBBI PEKU U UCTOPUIO UX
nmpeononeHus. Teppachl, pacmojoXeHHbIe BBIIIIE 10
CKJIOHY, — 3TO YPOBEHbB 00Jjice IPEBHUX MONM.

CueHapuii pa3BUTHS Pyciia U TIOMMBI MOXET ObITh He-
CKOJIbKO MHBIM. Peka pasnesisieTcst Ha pyKaBa, Haripumep
B JI€JIbTaX PEK B pe3yJIbTaTe «HaMbIBAaHUS» OCTPOBOB WJIA
KaK CJIeACTBUE CIPIMIIEHUS U3Iy4rH. Takoe siBleHUe
Ha3bIBaIOT MHOTOPYKAaBHOCTHI0. OOpa3zoBaHUe Ha peKe

In general, the permanent shift of a stream’s course is due
to the impact of water flow and solid matter. Uneven flow
of a river alters the channel unevenly: the waters hit the
shore of one bank and it “retreats”, producing a concave
shape. Eroded matter is transferred over to the opposite,
convex bank, where it is trapped. Along this bank, beaches
and shoals form, and gradually the overgrown bank forms
a floodplain. The more a river is «inclined» to meander,
the wider its floodplain.

Sometimes, the bend forms a loop, and in this case a
section of river can be cut off during a flood after the
river’s course shifts to occupy the new shortcut. This
severed former channel turns into an oxbow lake that, if
overgrown, turns into a marsh, wet meadow, or dries up
entirely.

When meandering in the valley the flowing water forms
alternating narrow ridges and wide ravines, and the
relief acquires the character of a corrugated surface,
like that of a washboard. Seen from above, manes
appear falcate and hollows are occupied by oxbow lakes.
These depressions and elevations of the landscape form
a «fan-like walk» of the river within its meandering
range. They reflect both relatively recent twists and
turns of the river, and the overlapping history of these
paths. Terraces that exist upslope indicate the level of
older floodplains.

However, there are other patterns of channel and
floodplain development. The river can be divided into
branches, such as in river deltas due to shifting island
formations or as a consequence of shortening the course
along its bends. This phenomenon called a “braided”
river. Branch- and bend-formation are not mutually
exclusive processes, and can be found on a single fairly




PYKAaBOB WJIY U3JTyYMH — HE aJIETepHATUBHBIC TTPOIIECCHI,
OHHU MOT'YT BCTpeYaThCsI M Ha OTHOM, TOBOJIIBHO KPYITHOM
peKe, IV COBEPIIIEHHO OTCYTCTBOBATh, KaK y peK ¢ Bpe-
3aHHBIMU pyciaMu. Takux Ha CaxajrHe O4eHb MHOTO.

Ho B TunmnuHOM cityuyae pyciio peku, TeKyliei mo pas-
HUHE, IPeJCTaBIsgeT co00ii uepenoBaHe OOPBIBUCTHIX
Y BOTHYTHIX, T.€. pa3pyliarouiuxcs 6eperos u 6eperon
BBITTYKJIBIX, HA KOTOPBIX TPOUCXONUT HAKOTLJIEHUE Pa3-
MBITOTO BOJIOI MaTepuana.

B Kpyrosoporte Boj,

Ecnu nocmotpeTs Ha ocTpoB CaxaJinH C TOUKU 3pEHUS
HeOeCHOM KaHLEeIsIpUuU, TO ero 00ecIeueHHOCTh Ipe-
CHOW BOJIO UMEET BbIPAXKEHHbBI MOJIOXKUTEBHBIN Kpe-
IUTHBIN 6anmaHc. OCTPOB HE YCIEeBAET UCTIAPUTH U OT-
NPaBUTh B IIJITAaHETAPHBIMA KPYTOBOPOT TO KOJIUYECTBO
BJIaTY, KOTOPOE OH ITOJIy4aeT ¢ aTMOC(hEePHBIMU Ocal-
KaMu, U, €CJIU ObI HE TycTasl peyHasl CeThb, €ro prl00o-
Opa3Hoe TeJl0, HABEPHOE, MOTJIO COBCEM «PaCTBOPUTHCS»
BIIyUYMHAX MOPCKUX BoA. PeK1 BBIHOCSIT M3IUIIKY BOIBI
B MUPOBOI1 OK€aH, XOTSI BMECTE C BOIOIM OHU BBIHOCST
YacThb CaXaJUHCKOU CYIIU, HO 3TO YK€ IpyTrasi UCTOPUS.

Kimmar CaxaanHa BO MHOTOM OIIPEACIISIETCS €To T10-
JIO)KEHUEM Ha TpaHUIE MEXIY KOJI0OCCAJIbHBIMU Mac-
caMU MOPCKMX BOJ Ce€BepHOil yacTu Tuxoro okeaHa u
OTPOMHBIM MacCCUBOM CYIIIM ceBepHOI A3uu. OKeaH
U Cylla, KaK 1Ba aHTarOHUCTAa, HAXOJSTCS MEXIY CO-
00l B BEUHBIX TPOTHBOPEUUSIX U B MOCTOSIHHBIX CITO-
pax mopoXAalT YCTOWYMBBIE BeTpa. DTU MPOXJaJaHbIe
MYCCOHBI ITPUHOCAT OGI/IJII)HI)IG ocaaku ¢ MOp4d JICTOM
U XOJIOJ, € 3aCTYKEHHOM Ccylliu 3uMoil. B pesyabraTe
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large river, or instead can be completely absent, as they
are in rivers with stable and embedded courses. There are
many of the latter on Sakhalin Island.

Typically, however, the channel of a river flowing through
the plain alternates steep and concave, i.e. eroding,
banks and convex banks, on which eroded material is
accumulated.

In the great aquatic cycle

If you look at Sakhalin Island as a whole, its supply of
fresh water has a strong positive balance. The island
does not have time to evaporate the amount of mois-
ture it receives from atmospheric precipitation in or-
der to return it to the planetary water cycle, and if it
were not for its dense river network, its fish-like body
might have dissolved into the sea’s depths. Although
their flowing waters shape the land through erosion,
rivers also protect landmasses by carrying excess wa-
ter to the sea.

The climate of Sakhalin Island is largely determined
by its geographical location, a place where the vast wa-
ters of the northern Pacific Ocean meet the expansive
and varied lands of northern Asia. Like two antagonists,
Ocean and Land exist in a state of eternal conflict, and
their continual friction generates steady winds. In sum-
mer, winds from the sea bring Sakhalin Island the heavy
rainfalls of cooling monsoons, while the winds of frozen

B. Tutos / V. Titov




KJIMMAT Ha OCTPOBE ropasno 6oJiee MpOXJaaHbIN U Cy-
POBBIIi, 4eM OH MOT OBITh MpPU reorpacryeCcKo Mu-
poTe, COOTBETCTBYIOIIEH TeppuTopuu Mexay Tysoil u
Opeccoii. B pasHbIX yacTsIX OCTpoBa KJIMMaTUYECKUE
YCJIOBHS 3aMETHO Pa3IMYaroTCsI. DTOMY CIIOCOOCTBYET
0oJbllIas MPOTSIKEHHOCTb TEPPUTOPUU C CEBEPA HA IOT,
0COOEHHOCTU PACTIOIOXKEHU I TOPHBIX XPeOTOB U BIUSI-
HUE MOPCKUX TEUEHU: C OMHOU CTOPOHBI, — TEILJIOTO,
C IPYrom, — XOJIOAHOTO.

CeBepHas 4yacTh OCTPOBA U €ro BOCTOYHOE MoOepexbe
OTKPBITHl BeTpaM U TyMaHaM X0JIOAHOTO OXOTCKOTro
mopsi. KimMmar 3aech HapuT o4ty NMoJisipHblit. Boonb
3amagHoro 6epera CaxaJimHa IIPOXOIUT OTPOT TETIJIOTO
Ilycumckoro TeueHus AnMOHCKOTO MOpsl, cOrpeBalo-
LU I0ro-3amnajaHoe mobdepexbe ocTpoBa. Bnoab Boc-
TOYHOTO IMOOEpeXkbsI C ceBepa Ha 10T IPOTEKaeT XOIOI-
Hoe BocTouHo-CaxalmHCKOE TeUeHHEe, KOTOpOe elle B
WIOHE MOXET MPUHOCUTH K Oeperam CaxaJinHa JbIbl.
LleHTpanbHbIe paliOHBI OCTPOBA OT BAUSIHUI MOPS 3a-
IIUIIEHBI TOPHBIMY XpeOTaMM, TO3TOMY KJIMMAT 31eCh,
B CPaBHEHHUH C KJIMMAaTOM ITO0EepeXMil, 3aMETHO KOH-
TUHEHTaJbHee: IETHUEe TeMIlepaTypbl BO31yXa 3HaUU-
TEJIBbHO BbIIIIE, a 3MMHUE — HUXKE.

CaxajIuH IefiCTBUTEIHbHO HAXOMMTCS TOI OTIpeaes-
OIIUM BIUSHUEM BOOHOU CTUXUU. CTOMPOLIEHTHAS
BJaXXHOCTh BO3[yXa — JOBOJIbHO 3aypsIAHOE SIBJIC-
HUe, HO aTMOC(epHBIe OCAIKN U CBSI3aHHAs C HUMU
HAIOJTHEHHOCTh PEK MOABEPXKEHBI CE30HHBIM M3-
MEHeHHMSIM. B cpegHeM, B TedeHHE TOla Ha ceBepe
Caxanuna BeinagaeT 500—600 MM BOABI B BUAC JI0-
KJIST A cHera, 0KoJ10 600—700 MM — B LIEHTPaJIbHBIX
paiionax octpoBa u 10 800—1200 mm — Ha 1ore. Ha
KypuabcKux ocTpoBax 3TOT ITOKa3aTeb KOJIeOIeTCsS
B npeaenax 1000—1400 mm.

inland regions bring frigid weather in winter. As a result,
the island’s climate is much cooler and more severe than
areas on the same latitude between Tula and Odessa.
However, the climate varies substantially between dif-
ferent parts of the island. The island’s extensive reach
from north to south contributes to this variation, espe-
cially with respect to the influence of mountain ranges
and the effects of ocean currents, warm on one side and
cold on the other.

The northern region of Sakhalin Island and its eastern
coast are exposed to the Sea of Okhotsk’s winds and
cold mists. Here, the climate is almost polar. A seg-
ment of the Sea of Japan’s Tsushima Current warms
the southwestern coast of Sakhalin Island, while
the cold East Sakhalin Current flows north to south
along the island’s east coast, bringing ice until June.
Mountain ranges protect central regions of the is-
land from oceanic effects, and so if compared with
Sakhalin’s coastal climate the weather there is more
continental, with air temperatures higher in summer
and lower in the winter.

Sakhalin certainly experiences the controlling influ-
ences of water. Hundred-percent relative humidity levels
are commonplace, but precipitation and associated river
levels are subject to seasonal changes. On average, annual
precipitation (rain or snowfall) is approximately 500-600
mm in the north of Sakhalin, 600-700 mm in the island’s
central regions, and up to 800-1200 mm in the south. On
the Kuril Islands, the precipitation ranges between 1000-
1400 mm.

Each year some one-hundred cyclones swipe over

Sakhalin Island, and the typhoons of late summer
and early fall often bring heavy rains accompanied
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B Teuenue roma Han CaxaIHOM IIPOXOIHUT B CPEIHEM
OKOJIO CTa IIMKJIOHOB, a B KOHIIE JIeTa M Hayajle OCCHU Ha
CaxaJuH HepeJKO HamaaaloT TaiichyHbI, KOTOPbIE MPU-
HOCST CUJIbHBIE JOXIHU U COMPOBOXIAIOTCS ITOPMO-
BBIMH BETPaMU, TOCTUTAIOIITUMHE CKOpOCTH 601ee 40 M/c.
Terutelit mepyon ¢ ampesst IO OKTSIOPh IPHHOCUT HOYTH
B IBa-TPpU pa3a OoJIbIlE OCaAKOB, YeM XOJIOJHbI — ¢ HO-
s10psi o MapT. beiBaeT, KOHEUHO, YTO CHEromnajibl, Co-
MIPOBOXJAIOIIVE 3SMMHUE ITUKJIOHBI, 00 9TOM CTaTUCTUKE
3aCTaBJISAIOT 3a0BITh, KOTMIA 3a ABAa-TPU IHS CHEXHBIN
MOKPOB JOCTUTAET OTPOMHO TONIIUHBI, C TOP CXOAST
MOIIHBIC CHEXXHBIC JIAaBUHbI, a JOPOTH T10CJIE paCYUCTKHN
WMEIOT BUJI TPAHIIIEH ITyOrHOM B HECKOJIbKO MeTpoB. Ho
BCe-TaKM HamboJiee BrIpakeHHas! IIMKJIOHNYecKas akK-
TUBHOCTb, & BMECTE C Heil U MAaKCUMaJIbHOE KOJIMYECTBO
0CaJKOB HaOIIONAIOTCS B aBI'YCTE—CEHTI0pe, a MUHU-
MYM aTMOC(EpHBIX 0CAJKOB IMTPUXOIUTCI Ha (DeBpab.

BoAHbIN pexum

BonHoe nmuTaHue caxaIWHCKUX peK MPOUCXOIUT Tpe-
MMYIIECTBEHHO 3a cUeT aTMOC(hEpHBIX OCaIKOB; BEC-
HOH GOJIBIIIast YaCTh BOIBI IIOCTYIAET OT CHeTa, Talo-
IIeTO Ha TJIOIAau BOAOCOOPHOTO bacceiiHa, JIETOM U
OCEHBIO PEKU IMUTAIOT NOX AW U TUBHU, U TOJTBKO 3UMOIM
WM OCTaeTCsI HCM3MEHHBI ICTOYHUK ITPECHOM BOIXBI —
I'PYHTOBBIC BOIHI.

Oco06eHHOCTHY BOMHOTO MUTAHU S al0T CBOE0Opasue Th-
MAYHBIM CTAAUSM BOTHOTO IIMKJIA B PEUHBIX CUCTEMAX.
IMonoBonwke Ha CaxanvHe — IIUTEIbHOE, 3HAYUTEI b-
HO€ YBeJIMYeHNE BOOHOCTH IIPUXOAUTCS Ha allpesib—
WUIOHb, OHO MOXeT IuThcsd oT 40 1o 75 nHeii. MexXeHb
— HU3KUH YPOBEHbB BOJBI — CIIYYaeTCS ABAXKIbI B TOMY.
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by storm-force winds reaching speeds of 40 mps (144
kph). The island’s warm season occurs from April to
October, bringing two to three times more precipi-
tation than the cold period between November and
March. Sometimes, however, the snowfalls accompa-
nying winter cyclones render statistical forecasts in-
valid when, over the course of two or three days, snow
accumulation reaches tremendous depths, causing
mighty avalanches to descend mountains and burying
roads so heavily that, when finally cleared of snow, they
look like tunnels winding between several-metre em-
bankments. Still, Sakhalin’s highest precipitation lev-
els are observed alongside the severest cyclonic activ-
ity of August and September, while lowest precipitation
levels occur in February.

River flow

Most of Sakhalin’s water supply is from precipitation: in
springtime, snow melting in the catchment is the major
water source; in summer and autumn, rivers are fed by
showers and rainfall; and, in winter, groundwater supplies
a constant source of fresh water.

Peculiarities of water supply define particular stages
of the water cycle in the island’s river systems. Floods
on Sakhalin Island are long-lasting, spanning 40 to
75 days, and significantly increase water saturation
levels between April and June. Low water levels occur
twice each year, and the dry period of summer — from
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Ilocie neTHE# MeXXeHM, KOTOPasT ITUTCS C UIOJIS 10 aB-
T'YCT, IIPUXOIMT ITOpa OCCHHUX MaBoAKOB. [TaBogKm OT-
JINYAIOTCS OT MOJOBOAbSI KPATKOBPEMEHHOCTBIO U He-
peTyJasIpHOCTBIO, ofHaKo sl CaxajluHa MaBOAKU B
ceHTs10pe — HosIOpe, BbI3BaHHBIE Tali(hyHAMU U LIUKJIO-
HaMH, — caMoe 3aypsimHOe sIBJieHre. MaKcuMaibHBIE
00BEMBI CTOKA BOIBI BO BPEMSI IAaBOJAKOB YaCTO IIPEBBI-
LIAI0T TAKOBEIE BO BPEMSI IIOJIOBOAM M, U, €CJTU LIUKJIOHBI
CJIEAYIOT ONMH 3a IPYTUM, Ha OTIAENbHBIX PEKaX CIyya-
eTcsl HaBOTHeHUe. 3UMHSS MEXEHb JITUTCS ¢ AeKaops
Mo anpeJib. Meakue peku, Iiolaab BOgoCOOPHbIX O6ac-
CEeHOB KOTOPBIX MeHbIlle 50 KB. KM, MHOTAA IIpoMep-
3af0T IO THA B OYCHB XOJIOTHBIC 3MMBI M TIEPECHIXAIOT B
3aCyIIJINBbIC TIEPUOIHI.

BaxkHo#l xapakKTepuCTUKON pek SIBJIseTCS Mmokas3a-
TeJdb CTOKAa — KOJIMYECTBO BOABI, CTEKAIOIICIH C BO-
ITOCOOPHOI MolIaau 3a OoNpeaeleHHbIII NHTepBa
BpeMeHU. MaKCUMalbHBIN CTOK AJisI OOJBIIMHCTBA
pexk CaxanuHa Haba0gaeTCs B TEIJIOe BpeMs roja,
a ¢ mexa0ps 1o anpesb oH He npesbimaeT 10% rompo-
Boro oowbema. MckiaoueHuem siBisoTcst peku CeBepo-
CaxaJauHCKON paBHUHBI, KOTOPHIE MOJIYYalOT 3HAUYU-
TEJbHYIO IMTOATUTKY 3a CYeT TPYHTOBBIX BOJ, X 3MUMHU 1
00bEM CTOKA IOCTUTAET YeTBEPTHU IT'OJJOBOIA BEIUYUHBI.

HamnojsHeHHOCTh caXaJIMHCKUX PEK BOAOU TOBOJBHO
CUJIBHO MEHSETCSI OT Ce30Ha K ce30HYy. B KauecTBe 1o-
Ka3areJist 9TOM XapaKTePUCTUKU UCTIONb3YIOT Pa3HUILY
MEXIYy MaKCUMaJbHBIM 1 MUHUMAJIbHBIM 00BEMOM
ctoka. Ha pexax CeBepo-CaxaluHCKONH HU3MEHHO-
cTu U xHoro CaxajiMHa 3TU MoKa3aTeau pa3inda-
I0TCS C1ab0 — BCETO B HECKOJIBKO ECSITKOB pa3. 31ech
MPOSIBASIOTCS (GaKTOPHI, BAUSIONINE Ha aKKyMYJIs-
LU0 IMTOA3eMHBIX BOI U yaepXXaHUe BJIaru B IIOYBE, YTO
obecreyuBaeT paBHOMEPHOCTh PEYHOro cToka. B To

July toAugust — is followed by autumn floods. Flash
floods are known for their brief and unpredictable
appearance, yet those cause by typhoons and cyclones
from September to November are a regular occurrence
on Sakhalin Island. Flash floods often produce higher
water levels than during springtime floods, since
cyclones can hit one after the other, overflowing some
rivers. The winter dry period lasts from December to
April. Smaller rivers, with drainage areas less than
50 sq km, can sometimes freeze solidly to the bottom
during a very cold winter, or dry up entirely in the dry
season.

The rate of river runoff, i.e. the amount of water
flowing from a drainage basin over a certain period
of time, is an important index. Sakhalin Island rivers
exhibit highest runoff rates during the warm season,
while from December through April runoff does not
exceed 10% of annual volume. The rivers of the North
Sakhalin Lowland are an exception, however, as they
derive significant replenishments from groundwater
and their winter runoff rates reach a quarter of the
annual volume.

The water levels of Sakhalin Island rivers vary greatly
from season to season, indicated in each river by the
difference between maximum and minimum runoff
volumes. Rivers of the North Sakhalin Lowland and
southern Sakhalin show slight variation between these
figures, as factors affecting groundwater accumulation
and soil saturation provide stable levels of river runoff.
At the same time, the rivers that flow into Terpeniya
Bay and the tributaries of the Poronai can have winter
runoffrates hundreds of times smaller than those during
high water periods. An important factor in maintaining
stable water levels is the preservation of forests in the
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XK€ BpeMs Ha peKax, BIaJaloluX B 3a1UB TepIieHns,
¥ Ha JICBBIX IIPUTOKAX peKu [lopoHali BeTUIMHA 31M-
HETo CTOKAa MOXET ObITh B COTHM pa3 MEHBIIIE, YeM B ITe-
PUOIBI TTOJIOBOAbS. BaxkHBIM hakTOpOM IS IO Aep-
J)XaHWS BOTHOCTH PEK SBISIETCS COXPAaHHOCTH JIECOB
Ha BogocOopHoit uromanu. Jleca 0Ka3bIBalOT MPSIMOE
BJIIMSTHHE HA BEIMYUHY UCITAPEHHU ST, TOBEPXHOCTHOTO 1
BHYTPUTPYHTOBOI'O CTOKA, B LIEJIOM Ha BOAHBII Oaj1aHC,
a TaKXe Ha THAPOJIOTUUECKHU I PEXKUM PEK.

PeyHble 6oraTcTBa

Pexu CaxanuHa oTiiM4aioTcs OOJBIIUM pa3HOOOpa-
31eM, OOraTCTBOM M HEOObIYaiiHOI KPacOTOM, B XKU3HU
JIT0OOro caxaJJMHIIA OHU UTPAIOT UCKJIOUUTETbHO BaX-
HYI0 POJIb: AAIOT BOAY, ITUILY, CEPbE3HO BJIUIOT HA KO-
HOMUKY OCTPOBa, MPUHOCST 3CTETUYECKOE yIOBOJ b-
ctBUe. [IpoBecTH HECKOJBKO YaCOB Ha peukKe, MOJIOBUTh
PBIOY U TTOTI000BaThCSl HA YHUKAJbHO KpacHBble MECTa
— Mo0uMoe 3aHSATHE CaXxaJUuHIIEB.

B HapoaHOM X03S1iCTBE peKM 3TO, MPeX e BCEro, — UC-
TOYHUK MPeCcHOU Bonbl. YTO KacaeTcsi BOAHBIX PECYPCOB,
TO OCHOBHBIE TAaHHBIE MOCTABJISIET HayKa TUIPOJIOTUS,
KOTOpas ONUCHIBAET BOAHBIN PEeXUM U BOAHBII OaJilaHC,
CE30HHbIE KOJIeOaHWs1 ypOBHS BOIbl, U3MEHEHU I PEK MOJ,
BJIMSIHUEM MPUPOIHBIX U AHTPOIIOT€HHBIX (DAKTOPOB.

JApeBHelnM pa3iesioM FMIPOJOTUY SABJISIETCS TUPO-
rpadusi, u3yyaromuiasi OTaeAbHbIe BOAHbIE OOBEKTHI,
BKJIIOYAs YACTH MOpeii K oKeaHOB. CUMTAETCS, YTO Iep-
BbIM rusiporpacgom Poccun 6b11 KH3b [71€6, 0 ero padoTe
COXpaHUJIACh HAAIKCh, CCIAHHAS HA MPAMOPHOM KaMHe
M BBINOJIHEHHAsI Ha CTaApOPyCCKOM si3bike. Hanmmuch

catchment area. Forests have a direct impact on the
amount of surface evaporation and soil runoff, and
also ensure balance in the water table and the river
hydrological system in general.

River riches

The rivers of Sakhalin Island are known for their great
variety, natural richness and unparalleled beauty. Playing
a vital role in the daily life of the local population,
they provide water and sustenance, influence the
local economy, and provide an aesthetically pleasing
environment. To spend a few hours by the river, fishing
and enjoying its unique beauty, is a favourite pastime of
all locals.

For the national economy, the river is foremost a
source of fresh water. As for water resources, hydrology
measures basic indicators that track the balance of the
water cycle and table, as well as seasonal water level
fluctuations and river changes due to natural and
anthropogenic factors.

Hydrography, the oldest area of study in hydrological
science, examines individual bodies of water, including
features of seas and oceans. Prince Gleb is considered
the first Russian hydrographer, and a preserved marble
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mIacur, 4to emie B 1068 rogy kHa3b 710, Mepsist CBOM
BJIaicHUS B paitoHe TaMaHCKOTO ITOJIyOCTPOBa, HACUH-
TaJI Mo JIbAY Ha obepexbe oT TMyTopokaHu a0 KopueBa
(aerHemHs A Kepub) 14000 caskeHeit, To ecTh 0Ko10 30 KM.
KameHb ¢ HaEnmuCho 00 3TOM COOBITUM MPU3HAH MO~
JIMHHBIM U XpaHUTCS B [ocymapcTBeHHOM DpMHUTaXe B
Cankr-Iletepoypre. CoBpeMeHHbIe ruaporpadsl Mpo-
JOJIKAIOT JIEJIO KHA3S U TOXKE CTapaTesIbHO U3MEPSIOT U
OTMCHIBAIOT TUIPOJIOTMIECKHE OOTaTCTBA CTPAHEI.

C Touku 3peHus ruaporpaduu, Ha CaxaJuHe MOXHO
BBIJICTUTh YEThIpE paiioHa, KOTOPHIE OTIMYAIOTCS Xa-
pPaKTEepOM, CIOCOOOM MUTAHUS U TUIPOJOTUUECKUMU
XapaKTepUCTUKAMU PeK. DTO CEBEPHbIi1, THIMOBCKMUI,
MOPOHANMCKU I U I0XKHBIH ruaporpaduyeckue paiioHsbl.

CesepHblii rugporpaduyecKmii paifon HaXOOUTCS B TIpe-
nenax Cesepo-CaxallMHCKONM paBHUHBI, Iie Npeoo-
JIagaloT MSITKUE MOPOAbl TPYHTA ¢ OJU3KUM 3aJjera-
HUEM TPYHTOBBIX BoJ. PeuHas ceThb pa3BuTa XOpOIIIO,
KO3(PPULIMEHT TYCTOTHI cOCTaBIsIeT 1,2 KM Ha KB.KM.
BoNBIMIMHCTBO 3MEITHNUX PeK MMEIOT HEBBICOKME Oe-
pera v IMPOKUE, MecTaMu 3a00104eHHbIe oMbl 1o
CPaBHEHUIO C APYTUMHU CaXaJUHCKUMU PeKaMU, peKu
CEBEPHOTO paiioHa OTAMYAIOTCS MEHBITUM 00BEMOM
TOZOBOTO CTOKA, paHHUM 3aMep3aHHUEeM U IMO3ITHUM
BcKkpbITHEeM 0To Jbaa. Ha CeBepo-CaxaanHCKOM paB-
HUHE peKU CUJIBHO U3BUJIUCTHI U JIETKO MEHSIIOT PYCJIO,
00pa3zysi MeaHpbl B IIpeieiaX CBOMX IIIMPOKHMX 3a00J10-
YEeHHBIX ITOWM. Hepenko K m3MeHeHU 0 pyciia TPUBOIST
3aTOpPHBI, CO3IaBaeMBbIe JIbIOM M KPYIHBIM IPEBECHBIM
MycopoM. bosbliast yacTh peK OTHOCUTCST K TUTTMYHO-
HU3WHHBIM peKaM, 3TO Takue peuyku, kak Occoi,
HytoBo, Tanayna, Ban ¢ nputokamu. Becrpeuarores
TOPHBIE PEKH WJIU PEeKU CMEIIaHHOT'O THITa, HAaIIpuMep
Ackacaii, aru, 9Baii, Umunn u Basu. B nutanun
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inscription in the Old Russian language testifies to
his work. The inscription states that Prince Gleb,
in the year 1068 and while measuring his realm on
the Taman Peninsula, calculated that the ice along
the coast between Tmutorokan and Korchev (now
Kerch) extended 14,000 yards, about 30 km. The stone
bearing the record of this event in hydrographical
history has been confirmed as genuine by the State
Hermitage Museum (St. Petersburg) where it is stored.
Modern hydrographs continue the work of the prince
as they carefully measure and describe the country’s
hydrological resources.

In terms of hydrography, Sakhalin Islands can be divided
into four different areas that differ in the natural features,
water supply, and hydrological characteristics of their
rivers. These are the Northern, Tymovsk, Poronaysk, and
Southern hydrographic areas.

The North Hydrographic Area is located within the North
Sakhalin Lowland, and is dominated by soft mineral soils
and shallow waters. The river network is well-developed
here, with a density of 1.2 km of watercourse per sq km.
Most local rivers have banks that are low and wide, and
sometimes swampy floodplains. Compared with other
Sakhalin Island rivers, rivers of the Northern Area have
lower annual runoff, freeze earlier and thaw later. The
rivers of North Sakhalin Lowland meander significantly,
easily changing the direction of their course and forming
meanders within broad swampy floodplains. Oftentimes,
blockages caused by ice and woodland debris lead the
channel to direction change. Most area rivers are typical
lowland rivers, such as the Ossoy, Nutovo, Tapauna,
and the Val with its tributaries. There are also mountain
streams and mixed-type rivers, such as the Askasay, Dagi,
Evai, Imchin and Vazi.
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pPEK 3TOro paifoHa OCHOBHYIO POJIb UTPAIOT ITOA3EM-
HBIe BOOBI, KOTOpHIe obecneunBaioT 10 60 % romo-
BOTO CTOKA, B TO BpeM$ KakK cHera jgatot Toibko 30 %,
a noxjeBbie Bogbl — Bcero 10 %. BeceHHee mosioBo-
Ibe BBIPaXXEHO YETKO, OHO HAYMHAETCS B Havaje Mas
¥ 3aKaHYMBaeTCs B KOHIIC MIOHS. JICTHSIST MeXXeHb He-
yCTOMUYMBASI, TIPEePhIBAETCS JOXIEBHIMU MABOJKAMU,
OCEHbBIO JOXIAEBbIC BOAbI IMOIMOJHAOT ITOA3EMHbBIC UC-
TOYHHUKH, 1 33 CYET BTOTO 3UMOM peKU MMEIOT TOCTa-
TOYHOE TMTMTaHWE 1 He TiepeMep3aloT. JlemocTap IIponc-
XOMUT B KOHIIE OKTSIOPSI MU Havyalie HOSIOPS ¥ JTUTCS
oT 155 mo 185 nHeit. JIEm «BrIpacTaeT» 10 MaKCMMyMa B
Maprte 1 gocturaet ToamuHb 60—90 cM. BckpbiTue pex
ITPOMCXOIUT B Mae U B HUXXHEM TeUeHUN THIMU MHO-
rla COMPOBOXAAETCS JIENOBBIMU 3aTOPAMU U Pa3py-
IIUTEJbHBIM JIenoxoaoM. Ha ManbIx pekax jiea 00bI9YHO
TaeT Ha Mecte. OCBOOOXIEHNE PEK OTO JIbIa B 1IEJIOM
3aBepIacTcs K TpeTheil Helelre Masl.

ThIMOBCKHIi THAPOJOTHYECKHIl PAilOH 3aHUMAET LICH-
TpanbHyl0 YacTh CaxaamHa ¢ oOWUPHONH THIMb-
Iloponaiickoit nonuHoit. JlonuHsl 3Tux pexk CaxaanHa
C BOCTOKA U 3arajia orpaHM4eHbl TOPHBIMU XpeOTaMu,
MO3TOMY XapakTep OOJBIIMHCTBA PEK CMEIIaHHBI I
TOPHO-HU3UHHBIA. PEKM HAYMHAIOTCSI TOPHBIM MTOTO-
KOM, a 3aTeM, «CITyCKasICh», CIIOKOMHO TEKYT I10 paB-
HUHe. PeyHasi ceTb 31€Ch TOBOJILHO MJIOTHAs, ¢ KO3(-
¢duIMeHTOM TYyCTOTHI 1,5 KM Ha KB.KM. B muTanum pex
peuamliylo pojib UTPAIOT TaJible BOMbl, OHU obecmne-
YKMBaIOT 0K0JI0 60% rogoBOro CTOKa, BKJaa I'PYHTOBBIX
BOJI cocTaBseT 25%, a JOXAeBBIX — Bcero 15%.

3aech 6epyT Hauano caMbie OOJIbIINE KU OCTPOBA —
TlopoHaii (B mepeBoae ¢ allHCKOTO «00JblIast peKar») u
TeiMb (B TTepeBoie C HUBXCKOTO «HEPECTOBasI peKa»).
Peka TeiMb HeceT CBOM BOJIbI B CEBEPHOM HAIlpaBJIEHUH,

Rivers in this region are primarily fed by groundwaters,
which account for up to 60% of annual runoff, while snow
provides 30% and rainfall only 10% of yearly volumes.
Springtime is expressed clearly, starting at the beginning
of May and ending in late June. The summer’s low water
levels are interrupted by flood rains, and in autumn
rainfall replenishes underground sources, which provide
rivers with sufficient water supply for winter so that they
do not freeze through. The first freeze occurs in late
October or early November and continues afterwards
for 155 to 185 days. Ice reaches its maximum thickness
of 60-90 cm in March. The rivers thaw in May, when
the downstream Tym occasionally bears witness to ice
jams and the devastating debacles they create. On small
rivers, however, ice usually melts where it is formed. By
the third week of May, the area’s rivers are normally free
of ice.

The Tymovsk Hydrologic Area occupies the central part
of Sakhalin Island and the vast Tym-Poronaisk Lowland.
The river valleys of Sakhalin Island are confined by
mountain ranges in the east and west, so most rivers
have mixed mountain-lowland characteristics. These
rivers begin as mountain streams, which then quietly
flow down towards and across the plain. Here the river
network is very dense, with an index of 1.5 km per sq
km. Meltwater plays a crucial role in feeding these
rivers, providing about 60% of the annual runoff, while
the contribution of groundwater is 25% and that of rain
only 15%.

The largest rivers of Sakhalin Island originate here —
the Poronai («Big River» in the Ainu language) and the
Tym («spawning river” in the Nivkh language). The Tym
River flows towards the north, where the middle and
lower reaches of its channel have a width of 60 m and
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B CpEeIHEM M HIKHEM TCUCHUH €€ PYCJI0 MMEeT ITUPUHY
6ostee 60 M, a MaKCcHMaJibHas IITyOMHa BO BpEMSI BECEH-
HMX HABOJIHEHU I U TOXK I€BBIX TABOJKOB MOXET JOCTH-
ratb 4—7 M. JIpyrue OoTHOCUTEbHO KPYITHBIEC PEKU B
3ToM paitoHe — HabGunb, Manas Teimb, [Iunenra,
Vrneropka, Apru.

CKOpOCTh TEUEHUSI peK B TOPHBIX U PaBHUHHBIX
y4acTKax CUJIBHO pa3nuyvaercs. B TOpHBIX BEPXOBBSIX
pPeKU TEKYT B y3KUX V-00pa3HO BPE3aHHBIX NOJTUHAX
U HECYT CBOU BOJbI C OOJIBIION CKOPOCTHIO, HUXE TIO
TEYEHU IO OHU «ycnokauBatoTcsi». Ha 3a0o0ueHHOI
paBHUHE HEPENKO 00pa3yloTCsa MeaHIphI, a TAKXKE 3a-
poclIne pacTUTENbHOCTHIO CTapUIIbl. [IpeBecHbIe 3a-
BaJibl BBI3BIBAIOT pa3pyllieHue 0eperoB U U3MEHEH e
pycia pek.

JlemoBHIi peXXUM peK 3TOTO pailoHa ONpeHesIeTCs
OYEHB CYPOBOIl M OTHOCHUTEIBHO CHEXHOI 3UMO, He-
napoM Teimb-TlopoHalickasi HUBMEHHOCTh Ha3bIBAeTCS
caxaJIMHCKWM ITOJTI0COM Xojiona. [TepBhIif Jien Ha pekax
OOBIYHO TOSIBIISIETCS B HaYaJie HOSIOPS, OMHAKO B OT-
JeJIbHBIC TOIBI JIEAOCTAaB MOXET HauaThCsT PaHbIIE WU
CABUHYTHCS Ha IeKaOpb. Yalle Bcero K Hauay aekaops
pPeKH 3aMep3afoT IMMOJTHOCTBIO M HAXOMSTCS TTOMO JIHIOM
ot 150 mo 180 gHeii. [lepuon 3uMHel MeXXeHU XapaKTe-
pU3yeTcsa HU3KUM CTOKOM. MaKcrMaJjbHas TOJIIINHA
JIbJa Ha KPYMHBIX pekax Kojebaercs oT 40 1o 70 cM B
Teruibie 3uMbl ¥ oT 90 o 135 cM — B cypoBbie. TassHuE
JIbJIa HAYMHAETCS Cpa3y Mocie HadaJlia IIJTFOCOBBIX TeM-
Teparyp, pa3pylIeHue JIeAOBOr0 IOKPOBAa HAYMHAETCS B
cepelrHe U KOHIIE anpeJisi, a OCBOOOXICHNE PEK 0TO
JIbJIa 3aBepIIaeTcs K Hayary Masi. BeceHHee MoJioBO-
Ibe HAYMHACTCS B KOHIIC aITpeJIsl ¥ IUTUTCS IO UIOJIS, 3a
5TO BpeMsI HabJIoIaeTcs IBa—TPHU MaBOJOYHBIX ITUKA,
KOTOpbIE 00pa3yTCs B pe3yJbTaTe CHErOTassHUS U
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a maximum depth that can reach 4-7 m during spring
floods and inundating rainfalls. Other significant riversin
the area include the Nabil, the Malaya Tym, the Pilenga,
the Uglegorka, and the Argi.

The flow rates of rivers in mountains and plains differ
dramatically. In the upper mountain reaches, rivers flow
in narrow V-shaped valleys and carry their waters at great
speed until, downstream, they «settle down.» The wetland
plains here often contain meanders and oxbow lakes that
are overgrown with vegetation. Woodland debris causes
obstruction along banks, thus resulting in river channel
alterations.

Ice development on rivers in the area is defined by
harsh and snowy winters. It is no wonder that the Tym-
Poronay Lowland is nicknamed the Sakhalin pole of
cold. The first ice on the rivers usually appears in the
beginning of November, but in some years freezing
can begin earlier or delay until as late as December.
Generally, the rivers freeze at the beginning of
December and remain frozen over for between 150 and
180 days. Winter dry periods have reduced runoff. The
maximum ice thickness on larger rivers varies between
40 to 70 cm in warm winters and up to 90 to 135 cm in
harsher years.

The thaw begins once temperatures hit zero, and the
ice cover disintegrates in mid to late April so that, by
early May, rivers are completely free of ice. Spring
flooding begins in late April and lasts until July,
with two or three peaks caused by melting snow and
rain. The summer dry season is relatively stable but
sometimes interrupted by minor floods, especially
closer to autumn.

K. MacnoBckuit / K. Maslovsky




Joxaei. JIeTHsIsI MeXeHb CpaBHUTENbHO YCTOMUYMBasl,
HO MHOTIA IIpepPbIBAeTCI HEOONBIIMMHU MaBOIKAMU,
0COOEHHO OJIMKe K OCEHU.

Iloponaiickuii rugporpacdudecknii pailoH oXBaTbIBacT
bacceiinbl pek I[loponaii, KpacHoropka u IlapycHas,
a TaKXe peK BOCTOUHOTO MOOEepexXbsl B CPEAHEN YacTu
ocTtpoBa: MakapoBa, Hutyii, [lopHas, JlecHas, JlazoBasi
u ap. JoMuHUpYyIOIIei pekoil paiioHa SIBJISIETCS peKa
IMopoHaii ¢ MpUTOKaMH, CTEKAIOIIMMU B OCHOBHOM C
3ananHo-CaxaJMHCKUX rop. boJibIliast 4acTh peK 3TOro
pailoHa OTHOCHUTCS K TOPHOMY TUIlY, U TOJIBKO Ha ce-
BEPHBIX yJacTKaxX Te4eT HECKOJIbKO HU3MHHBIX PEK.
B nmuTtaHuM pex Tajbple, FPYHTOBBIC U TOXICBBIC BOIBI
UMEIOT IPUMEPHO OAMHAKOBOE 3HaueHue. ['yctora peu-
HOIi CEeTU B TOPHBIX YUacTKax BbIcOKasi — OT 1,5 10 2 KM
Ha KB. KM, a Ha paBHUHE OHA 3HAYUTEITbHO HIXE — Me-
HEe OHOTO KMJIOMETpa Ha KB.KM.

CKOpOCTb peK, TeKYIIUX M0 HU3UHE, AaXKe B TIEPUOIbI
MHOTOBOJIbS HE TIpeBHIIIacT 1,5 M/C, a B TOPHBIX paiio-
HaX MOXET IOCTHTaTh 2,5 M/c. B paBHUHHOI YacTH paii-
OHa JOJIMHBI peK LU POKHUE, pyclia MeaH Ipupyloliue. B
TOPHBIX paiiloHaX U3BMEHEHUE pyCceJ TPOUCXOAUT MyTEeM
MOCTENEeHHOro yriyoseHuss. MHOrOYMCIeHHbIE PEKH,
crexatomme ¢ KaMpImoBoro xpe6Ta Ha BOCTOK U BIIa-
Jalolue B MOPe, XapaKTepu3yIoTcsl HaJlu4ueM Iiy0o-
KuX V-00pa3HbIX T10JUH, OOJBIINM IeperaaoM BhICOT.
WM HTeHCHBHAS 9p0O31 ST Ha KPYTHIX CKJIOHAX BIOJb PyCeT
PEK IIPUBOIMUT K KaMHETIalaM 1 OTIOJI3HSIM, KaK 3TO ObI-
BaeT Ha pekax KopMoBoii, BugHoii u Kpunka.

JlenoBbiii pexxuM pek, KaKk U B THIMOBCKOM paii-
OHe, OIIpeneIsIeTCs CYPOBOM 3UMOI, HO ¢ HECKOJIBKO
MEHBIIUM KOJMUYECTBOM cHera. Pexu 3nech 3amep-
3a10T 0OBIYHO BO BTOPOI MOJOBUHE HOSIOPS, MEPUOS,

The Poronaysk Area covers basins of the Poronai,
Krasnogorka, and Parusnaya, as well as east coast rivers
of the central parts of the island: the Makarova, Nituy,
Gornaya, Lesnaya, Lazovaya, etc. The Poronai River
and its tributaries, generally flowing down from the
West Sakhalin Mountains, dominates the area. Most
rivers in this area are characteristic of the mountain
type, with only a few lowland rivers flowing in the
north. Here, rivers are supplied equally by meltwater,
groundwater, and rainwater. The density of the river
network in the mountainous areas is high, from 1.5 to
2.0 km per sq km, but much lower at 1 km per sq km
on the plain.

The speed of rivers flowing through the valley, even
during periods of water surplus, does not exceed 1.5 mps
(5.4 kph), reaching 2.5 mps (8.6 kph) in mountainous
areas. Riversin the lowlands are wide, with meandering
channels. In mountainous areas, channels changing
through gradual deepening. Numerous rivers here,
flowing from the Kamyshovy Ridge eastwards to the
sea, are characterized by deep V-shaped valleys and
steep gradients. Intense erosion on the steep slopes
along river channels causes rockfalls and landslides,
and this is the case on the Kormovaya, Vidnaya, and
Krynka rivers.

The ice pattern of rivers, as in the Tymovsk Area, is
determined by the harsh winters, but with slightly less
snowfall. Here, rivers usually freeze during the second
half of November, and remain frozen over from, in
warmer winters, 140 to 160 days, and up to 185 days in
the harsh years. The ice reaches maximum thickness in
March, in some years reaching over 2 m on the Onorka
and Orlovka rivers. The ice cover begins to thaw in late
March or early April, and is complete by the end of April
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nemocTaBa npoposkaercs ot 140 10160 gHeit B cpaBHU-
TeJIPHO TeTLJIbIe 3UMBI U 10 185 mHeil B cypOBBIe 3UMEL.
Jlen nocTuraeT MakcumMyMa K MapTy, B OTI€JIbHBIE TOJbI
Ha pekax OpaoBka 1 OHOpKa ero TOJIIMHA TOCTUTAET
6osee nByX MeTpoB. Pa3pyIneHue JiemoBoro moKpoBa
HauMHaeTcsa B KOHIIE MapTa — HadaJlie alpess U MoJI-
HOCTBIO 3aKaHYMBAETCS K KOHIY ampeJisl, XOTs Ha OT-
JeJIbHBIX peKaX IO BIAUSHUEM XOJOIHBIX TPYHTOBBIX
BOJ Jie MOXET JIepKaThCs U B Mae. B mmepmon BeceH-
Hero maBoAKa HepeaKo 00pa3yloTcs 3aTOPHI, B pe3yiIb-
TaTe 3TOr0 YPOBEHb BOIBI B peKaX MOXKET MOBBIIIATHCS
JIO TPEX METPOB.

BecenHee 1ojioBoabe 4€TKO BbIpa’k€HO, HAYMHACTCA B
CCpEeaAMHE anipejada U JJUTCA 1O KOHLIA NIOH. B Teue-
HUEC JIETA MCKCHDb ITPOABJIACTCA cna6o, HCOOJHOKPATHO
IpepbIBACTCA JOXKACBBIMU ITAaBOJAKaAMMU. ,Z[JI}I paI710Ha Xa-
PAaKTCPpHbI OCEHHUE NOXKACBLIC ITaBOAKHM, KOTOPLIC ITO
pacxogaM BOABI CpaBHMUMBI C BECCHHUM ITOJIOBOALEM,
a B p€Kax, BliagarolXx B 3aJIMB TepneHm{, BbIPpa’kKC€HbI
JaXeE CUJIbHEC.

IOxmubiii ruaporpaduyeckuii pailon 3aHUMAET IOXHYIO
OKOHEUYHOCTb ocTpoBa. B 3amagHoi 1 BOCTOYHOI Ya-
CTU pailoHa pacmnoJIOKEHbl TOPHbIE XPEOThI, HA I0Te —
KopcakoBckoe niaro, Mexay HuMu — CycyHarckas
HM3MEHHOCTb, KOTOpasi MPOTSIHYJIACh OT 3a71MBa AHUBA
Ha tore 10 ycTbd peku Haliba Ha cesepe. B uuciio rinas-
HBIX pek paiioHa BxoaaT Haiiba, Hecyiast Boabl Ha ce-
Bep, B3anuB TepneHus u peku Cycys u JItoTora, Briaga-
Iolve B 3aJJUB AHUBA. ['ycTOoTa peyHoit ceTu TaHHOTO
paiioHa 1oBOJIbHO BbicOKas (1,5 KM Ha KB. KM), HO He-
ONIHOPOJHAs, B 3aMaJHOM YaCTU OHA BbIIIIE, 4 B BOCTOY-
HOl — HuXe. 3aboloueHHasi HUBMEHHOCTb I'yCTO Ha-
ceJieHa, 3aHsTa IOJ CeJIbCKOE X035 UCTBO U Mpope3aHa
TYCTOM CEThIO0 MEJTMOPATUBHBIX KAHAJIOB.
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or, on some rivers with cold groundwater supplies, in
May. Spring floods often create congestions of broken
ice that cause river water levels to rise up to three
meters.

Spring flooding begins in mid-April and continues
until the end of June. During summer, the dry period
is repeatedly interrupted by flooding rainfalls. The
area is characterized by the flooding of autumn rains,
comparable to spring in terms of water flow, which have
marked impact on rivers flowing into the Terpeniya
Gulf.

The South Hydrographic Area occupies the southern tip of
Sakhalin island. Its western and eastern parts are defined
by mountain ranges, and in the south by the Korsakov
plateau, with the Susunai Lowland between, stretching
from the Gulf of Aniwa in the south to the mouth of the
Naiba Riverin the north. Major riversin this area include
the Naiba, flowing northwards into the Gulf of Terpeniya,
as well as the Susuya and Lyutoga rivers, both flowing
into Aniva Bay. The density of the area river network is
quite high, at 1.5 km per sq km, but unevenly distributed,
with density higher in the west and lower in the east.
The marshy lowlands are densely populated, used for
agricultural purposes and marked by a dense network of
drainage canals.

Here, rivers are characteristic of mountain or mixed
mountain-lowland origins. They are supplied largely
by meltwater, with snowmelt provides 50-60% of the
annual runoff volume, and the rest equally divided
between groundwaters and rainfall. The spring
snowmelt is the most active period of the water cycle
here, which begins in early April and can continue
until the end of June. Flooding, however, is rare during
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Pexu paitloHa OTHOCSITCSI K TOPHBIM MJIA CMELTAHHbIM
TOPHO-HU3WHHOTO TUIa. B X muTaHuuU 60JbIIYIO
JIOJII0 COCTABJSIIOT TajJble BOIbI, CHETOTasiHUE JaeT
50—60% o0beMa romoBOro CTOKa, OCTaJIbHOE 00¢-
CIIEYMBAIOT IPUMEPHO B PABHBIX AOJSIX TPYHTOBBIE
U poxaeBbie Boabl. CaMoli BogHO# (a3oil Tuaposo-
TMYECKOro LUKJIa SIBASIETCS MepUo]l BECEHHErO CHe-
roTassHus, KOTOPbIIi HAUMHAETCS B TIEPBOM AeKaae
anpeJsis U MOXET MPOAO0JIXAThCS 10 KOHLIA UIOHS. TeM
He MeHee, HaBOJTHEH U sI B IePUOJ CHETOTAasIHU S SIBJISI-
I0TCS peAKUM SIBJIEHMEM, OHU Yallle CAy4yaloTcs oce-
HbIO B MEPUOJ PE3KOTO YBEJIUUEHUS CTOKA B TTEPUOI
JIUBHEW M OOMJIBHBIX J0XIei. Bo BpeMs «00bInoit
BOJIbI» CKOPOCTb TEYEHU I HA HU3MEHHBIX y4acTKax
pek He mpeBbilIaeT 1,5 M/c, a B TOPHBIX palioHaX —
3,0 m/c.

IupuHa caMbIX GOJBIINX PEK B 3TOM paiioHe HaX0-
auTcd B mpenenax ot 20 1o 60 M, a MaKCMMaJIbHas I1y-
OVHa B MEPUOJ CHEroTasiHUS U JOXKIEeBbIX MTaBOJIKOB
MOXET AOCTUTATh 2 — 5,5 M. OCHOBHYIO JOJIIO COCTaB-
JISTIOT MaJible M OYeHb MaJible peKH, IUpUHA pyclia KO-
TOpBIX He TpeBbImaeT 20 M, a MAaKCMMaJibHas NTyOonHa
COCTaBJISIET He OoJiee IBYX METPOB.

TlepBolii Tem 0OBIYHO MOSBISIETCS B CEpeIUHE HOS-
Ops, OJHAKO 4Yallle BCETO pPeKU ITOJTHOCTBIO 3aMep-
30T TOJIBKO K HaJyaJly AeKaOps, a MHOIIA U K SHBapIo.
JlenoctaB gyutces oT 105 go 150 gHei, MakcuMabHas
3a(MKCUpOBaHHAS MPOAOJIKUTEILHOCTh 3TOT'O TIepU-
ona — boJiee OATU MecsiLeB — 163 nHs. B Terible roasl
HanOOJIbIIAs TOJIIMHA JIbJA HAa pa3HbIX peKaX COCTaB-
nsieT ot 20 10 60 ¢M, HO B HEKOTOPBIE CYpOBbBIE OBl B
MapTe MOXET JOCTUTAaTh MeTpa. BckpbiTHe pek mpouc-
XOIMT C HayaJia anpesisi, U K KOHIY arpesis 3aBeplia-
eTCs1 OCBOOOXIEHME PEK OTO JIbJa.

this snowmelt, and is more likely to occur during the
autumn when runoff levels increase dramatically due
to heavy torrential rains. During this flooding, the
flow of low-lying parts of rivers here does not exceed
1.5 mps (5.4 kph), with speeds of 3.0 mps (10.8 kph) in
mountainous areas.

The width of the area’s largest rivers ranges from 20 to 60
m, and maximum depths during snowmelt or flooding
rainfalls may reach 2.0-5.5 m. The majority of these rivers
are small, with channel widths not exceeding 20 m and
maximum depths of about 2 meters.

The first freeze usually occurs in mid-November, but it
is not until the beginning of December, and sometimes
January, that most rivers are completely frozen. The
freeze lasts from 105 to 150 days, with a maximum
recorded length extending more than five months, to 163
days. In warmer years, the maximum thickness of ice on
various rivers is between 20 and 60 cm, but in harsh years
it can reach a meter by March. Ice breaks with the thaw
beginning in April, and by the end of April the rivers are
flowly free of ice.

Most river valleys in the Southern Area are narrow and
sharp and, with the exception of the freely wandering
Susuya and Mereya in its lower reaches, very few
meanders.

In summary of the hydrographic features of Sakhalin
rivers, we can add that, according to the classification
method adopted in Russia, there are no large rivers on
the island. Only two rivers, the Tym and the Poronai,
each with a drainage area of about 8000 sq km, can be
classified as average-sized rivers. A little more than a
dozen rivers have catchment areas of around 1000 sq
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BobIIMHCTBO peYHBIX JOJMH I0KHOTO TuAporpaduye-
CKOro palioHa y3Kue U Bpe3aHHble, MEaHJIPOB Ha 3TUX
peKax Majo, 3a UCKJIIOUEHUEM CBOOOITHO MEAH IPUPY IO-
meit peku Cycysa 1 peku Mepeu B ee HUXKHEM TEUSHU .

IMonsITOXWBasT TUAPOrpadUICCKYIO CBOIKY O peKax
CaxallHa, MOXHO CKa3aTh, 4TO 10 IIPUHSATON B Poccun
knaccuukanuu, 6oapinx pek Ha CaxaluHe HeET.
Tonwko nBe pexu: Teimb 1 [TopoHaii, ¢ moIaabio BOIO-
c6opa 0KO0JI0 8 THIC. KB. KM Y KaXXI0if, MOXXHO OTHECTH K
cpenHUM pekaM. Ele yyTh GoJiblIe OecsITKa peK NMEIOT
BOIOCOOPHBIM OacceitH okoyio 1000 KB. KM, BCe OCTallb-
HBIe PEKH He BBIIEISIOTCS HU IJIMHOM, HU I prHOM. 1
x0Ts1 98% caxaTMHCKUX peK — HEOOJIbIINE U HETJTYOOKHE,
GOJIBIIIE TTOXOXM Ha PYYbH, 3aTO TYCTOTa PEYHOI CETH Ha
CaxajnHe TakKas, YTO Ha KaxKJIOM KBaJpaTHOM KUJIOMe-
TPe B CPEeIHEM HAXOTUTCS OTPE30K PEKH IUTMHOM 1,3 KM.
Ins cpaBHeHM, B 1IeJioM 1o Poccnut aToT mokasaresb
3HaYuTebHO HIXe — 0,49 KM Ha KB. KM. I, KOHeUHo, ca-
MbI€ INTaBHBIE TOCTOMHCTBA CaXaJUHCKMX PEK JieXKaT He B
00J1aCTH X TUIPOJIOTU U, HO 00 3TOM OTIEIbHBIN paccKas.

Boaonaabl

N3 Bcex NOCTOMHCTB, KOTOPBIMU O0OJIafaeT peka, ca-
MBIM 3PEJIUITHBIM, HECOMHEHHO, MOJIXEH OBITH MPH-
3HaH Bogonaa. Hem3BecTHO, YTO BJIEKJIO K BOgOIamaM
JIloel MpeXXHUX 310X, HO HBIHEIIHUX MPUBJEKaeT
BO3MOXHOCTb MPEOI0JEHUSI MOHOTOHHOTO TEYEHMU ST
JKW3HM, KaX1a COBepIIaTh COOCTBEHHBIE Teorpacuie-
CKMe OTKPHITHUSA M CTABUTh Ha KapTy NaMsITH (hJIaXKH
He3abbIBaeMbIX BIleUaTJeHuil. boablIMHCTBO BogoOMa-
noB CaxalvHa B CUJY UX TPYAHOMOCTYITHOCTHU U CY-
POBOCTH KJIMMaTa TOPHBIX MECT HEYACTO TOCEIIaeTCs

68

km, while all other rivers present are neither sizeable
nor long. Although 98% of Sakhalin Island rivers are
small and shallow, thus more like streams, the density
of the river network here is such that for each sq km of
terrain there is an average river length of 1.3 km. For the
sake of comparison, in Russia as a whole this figure is
much lower, at 0.49 km per sq km. Yet the greatest value
of Sakhalin Island rivers is not in their hydrology, as we
shall see.

Waterfalls

A waterfall is an undoubtedly spectacular feature of
any river. Nobody knows what attracted people of
previous eras to waterfalls, but today we are attracted
to their suggestion of possibility, in overcoming
the monotonous flow of everyday life, in the desire
to make our own geographical discoveries, and in
seeking unforgettable experiences. Because of their
remoteness and the harsh climate in mountainous
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HaceJIEHMEM, 3aTO 9TO MECTa «IIOKJIOHEH U sI» IeHCTBH-
TEJIBHO OIEPXKUMBIX MYTEHIECTBUSIMU OCTPOBUTSH.
sl TYpUCTOB IIpUpPOJIa — 3TO XpaM, U 4eM OoJiee Bbi-
COKOOPTaHM30BaH YJIEH 9TOI0 «KyJIbTa», TEM MEHEe 3a-
METHBI CJIeIbl €ro IPUCYTCTBUS. HacTosammii TypucT
BCera YHOCHT CBOI Mycop ¢ co00ii, a 3a CITy:KeHUE «B
XpaMe» He TpeOyeT HU CJIaBbl, HU HAarpaabl, CKPOMHO
OOHOBJISIET KaHATHI HAa TPYAHBIX y4acTKax MapIipy-
TOB, CTPOUT OMBAaKU WJIX YOMpaeT gaxke TyKOoi Mycop
u3 npexae YucTeiXx MecT. Ha CaxanumHe Takue JTOIU
He TTepeBEINCh, J0KA3aTeJIbCTBO TOMY — TOPHBIE 10-
POXKHM K BOAOMAAaM, MPOJOKEHHBIC IOPOA B TAKUX
MeCTax, B KOTOPBIC M MEABEIb 0€3 OOIBIITON HYXK I OBl
HE CYHYJICA.

Bonomnanos B CaxaJIMHCKOI 00J1aCTU MHOTIO, 3/1€Ch Ha-
XOIWTCSI M OMWH U3 CAMBIX BBICOKUX B Poccum — Mnpst
Mypowmen, ero Beicora 141 M. [IpaBga, oH pacrioyioxxeH
He Ha CaxajnHe, a Ha KYpHJIbCKOM OCTpoBe UTypyi.
[Toxanyii, caMbiii ToceniaemMblii Bononan CaxajimHa
— AJiXop — HaAXOAUTCS HeAAJIeKO OT 00JJaCTHOTO IIeH-
Tpa Ha mpuToke peku Komuccaposke. [I0TOK BOIHI Ia-
IaeT C BOCBMIUMETPOBOTO YCTYIIA M YCTPEMJISICTCSI BHU3,
o0pa3ys Ha npoTskeHuu 200 M Kackaa 6oJiee METKUX
BOIIOITA0B. DTOT BoMOITa ele Ha3pIBaloT BecTa, HO
HE 10 UMeHU PUMCKOM OOTMHM JOMAITHEeTO oJara, a
110 UMeHU Tocesika BecTouka, oT KOTOpPOro oH ymajieH
npuMmepHo Ha 4,5 kM. OT mocejika mpoJoXKeHa 3KOJ0TU-
yeckKad TpoIria K Bogornanay U ApyruM rmpmuBJI€KaTCJIbHbIM
MecTaM B bacceifHe peku. Kcratu, peKy B Hapomie Ha3blI-
BaioT He KomuccapoBkoii, a AiM4Koil. MecTHBIE XKHU-
TCJIU YTBEPKAAKOT, YTO BOoAAa PEKU UMEET YANUBUTEb-
HBIe LIeJIeOHbBIE CBOMCTBA, OCOOCHHO ITOJOXUTEIbLHO
BIMSIOIINE Ha XeHITWH. Bo BcakoM ciydae, 3Ta BKyC-
Hasl BoIa IPeKpacHO YTOIAET XKaXIy U CHUMaeT Ha-
MPSIKEHUE TOCJIE TOPOJACKOM CYETHI.

areas, most waterfalls on Sakhalin Island attract only
a few rare tourists. But they are places of «worship»
for the island’s travel-obsessed locals. For these
tourists, nature is a temple, and the higher the order
of a member of this «cult», the less visible his traces.
Devoted tourists always take their garbage with them,
and require neither fame nor reward for their ministry
in the “temple of nature», but instead humbly fix
ropes on difficult spans of the route, build protective
bivouacs, and even remove others’ rubbish from these
once-pristine places. On Sakhalin Island, such people
are not extinct, and proof of this exists in the wilderness
tracks to the falls, sometimes treading through such
thickets even a bear would not venture.

Sakhalin Oblast is rich in waterfalls and even has
one of the highest waterfalls in Russia, the 141-metre
Ilya Muromets. True, this waterfall is not located on
Sakhalin Island, but instead on Iturup Island in the
Kurils. Perhaps the most visited waterfall on Sakhalin
Island is Ayhor, located close to the regional centre on a
tributary of the Komissarovka River. The flowing water
falls from an 8-meter ledge and rushes downwards,
forming over 200 m of smaller cascading falls. This
waterfall is also called Vesta, not after the Roman
goddess of the hearth but rather the nearby village of
Vestochka (4.5 km) from which it can be accessed via a
scenic nature trail. Locals believe the water of this river
possesses mysterious healing properties, especially
beneficial for women. In any case, this perfectly tasty
water quenches thirst and relieves the stress of frantic
urban life.

The Makarov District seaside area is especially rich in

waterfalls that cascade into the ocean. The Zhdanko,
Klokov, and Karakulchan ridges are intersected by
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[To o6unmio HUCAZAIOIINX C BEICOTH B MOPE PEUYHBIX
CTPYH Ha OCTPOBE BHIIENIACTCS IMTPUMOpPCKaAs 9acTh
MakapoBckoro paiioHa ot 0yxTel Tuxoll Ha ore 10
craHuuu I'pebeHckolt Ha ceBepe. XpeOThl 2KaaHKo,
KiokoBa, KapakyinpuaH 3mech Ipope3aHbl TOTUHAME
MEJIKUX PeK U PyYbeB, MHOTHE 13 KOTOPBIX 0OPHIBAIOTCS
B MODE XXHUBOMUCHBIMU BogonagamMu. K THITMYHBIM 151
CaxanuHa, T.e. OOpBIBAIOIIMMCS B MOp€, OTHOCUTCS U
TJIaBHBIY MPETEHACHT Ha 3BaHME CaMOTO BBICOKOTO 13
HBIHE OITMCAaHHBIX BOTOMNAI0B 0cTpoBa — KIJIOKOBCKHIA.
DTOT Bojomnaj 00pa3oBaH 0€3bIMSIHHBIM pyYbeM, cOe-
raloirM B MOpe MOOIU30CTH OT MbICa, OT KOTOPOT'O OH
W MOJIYYMJ Ha3BaHue. [TocKobKY B «Tabesie o paHrax»
IUJTST BOIOTIAIOB YYTh HE TJIaBHBIM ITOKa3aTesIeM SIBJIsI-
€TCs1 BBICOTA, TO HYXKHO OTMETUTh, YTO OH COCTOUT U3
TPEX OTACIBbHLIX BOAOIIAA0B, HO CHU3Y CMOTPUTCA €U~
HBIM ToToKoM. CyMMapHas BBICOTa TOCTUTACT MMOYTH
50 M, omHaKO BUAMMAs YaCThb — BCero 35 M, ocTajbHast
CKpbITa AepeBbsiMU. B 0MHOAHEBHBINM MapLIPYT C OC-
MOTPOM KpPYMHEHR X BOIOag0B MaKkapoBCKOro paii-
OHa MOXHO BKJIIOUYUTDH BOIOMANBI HA peKe YTliemapKe,
Hwuxunii u Bepxuuii.

C KJioKoBCKMM BOAOMAOM 32 MMajbMy MEPBEHCTBA IO
BBICOTE KOHKYPUPYET BOAOMNAJA, HAXOASIIUICI B TOM
’Ke MakapoBCKOM paiioHe B TpeX KUJIOMETPaX K CEBEPY
ot Mbica KpacHblii, Bomomnan Ha peke Tykcnu-Mamy
Ha BOCTOYHOM Mobepexbe m-oBa llImuara, a Takxke
BOJOMNajJ Ha 3amagHOM Tobepexbe m-oBa KpuiaboH,
B KMJIOMETPE K CEBEPY OT YCThs peKr 3aMUpPaIOBKU
U BoJoImaja, oOphIBAIOUIMIACS CO CKJIOHA T. 3eJIEHOI B
Tarapckuii TpoJuB B MSITU KUJIOMeTpax loxxHee c. J1ya.
Nx BeicoTa koebseTces ot 30 mo 35 M.

2KMBOINUCHEII BOAOIAAHBIN paiioH HAXOAUTCS Ha ce-
BEPO-BOCTOUYHOM Mobepexkbe TOHMHO-AHUBCKOTO

72

the valleys of small rivers and streams, many of which
conclude their course in picturesque seaside waterfalls.
While terminating at the sea is a characteristic general
to Sakhalin Island features, the waterfall of Marakov
also include the top contender for the title of island’s
tallest waterfall. Klokovsky waterfall is formed by
an unnamed creek as it cascades into the sea near
Klokovsky Cape, from which the waterfall got its name.
If ranking waterfalls, as in a «table of ranks», the main
parameter would be height, and it should therefore be
noted that, although it has the appearance of a single
stream when viewed from the bottom, Klokovsky is
composed of three separate waterfalls. Its total height
is almost 50 meters, but only 35 m is visible as the rest
is hidden behind trees.

A one day tour of the largest waterfalls in Makarov
District can include visits to the lower and upper
waterfalls on the Ugledarke River. However, there
are two other waterfalls located in the same area to
compete with Klokovsky waterfall, one of which is
located at the eastern coast of the Schmidt Peninsula,
on the Tukspi-Mam River three kilometres north of
Krasny Cape, the other of which is on the western
coast of Crillon peninsula, one kilometre north of the
mouth of the Zamiraylovka River. Their heights are
between 30 and 35 m. A scenic waterfall area is located
on the northeast coast of the Tonino-Aniva Peninsula.
Sixteen kilometres north along the Zhelezny Cape, one
can find 14 waterfalls ranging in height from 5 to 15
meters.

The public has saved one waterfall from destruction,
Nituysky. In the early 1990s, under the pretence of
facilitating the passage of salmon to the river’s upper
reaches, this waterfall was slated for destruction.
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nosyocrpoBa. Ha mporskenun 16 KM K ceBepy OT MbIca
Kene3Horo HeHNTEIN HACYUTHIBAIOT 14 BOJOMAIOB BhI-
COTOM OT 5 10 15 MEeTpOB.

Ecth Ha oCTpOBE BOmOIIAI, CITaCEHHBIN OOIIIECTBEHHO-
CThIO OT pa3pyleHus. B Hauane 1990-x ronos ero xoreau
B30pPBaTh IO IIPEIJIOrOM O0JIErYeHH S IIPOXO0Ia KPacHO
PbIOBI B BEPXOBbS pEKU, HO OJ1arofapsi CONpOTUBJIEHU IO
TYPUCTCKOI OOIIECTBEHHOCTH €T0 CIeai MTaMsITHHU-
KOM TIprponbl. DTo HuTyiickuii Bomoram, BO3MOXHO,
CcaMbIii MOLITHBIH IO PacXOAy BOIBI, a TOTOMY HAIIOJTHEH-
HbIH 1 3penuiHbIii. OH HaXOAMTCS B CPeIHEM TEUSHU U
pexu Hutyii, B 10 kM ot cena BaxpyieB, Ha KUIOMETP
BBIIIIC BIIAJICHUS IIPABOTO IIPUTOKA peKu MHU.

K caMbIM 3HAaMEHMTBIM Ha OCTPOBE OTHOCSTCS
lyiickue Bogomnaabl, HAXOASIIIIUECS B BEPXOBbSIX TOPbI
YexoBKH, B YeThIpeX KUJoMeTpax oT ropsl Cnambepra.
B aToM MecTe Boabl peku YeXOBKHU U €€ JIeBOro MpUTOKa
HU3BEPraroTcs ¢ 25-MeTPOBOI BBHICOTHI ABYM S MOIII-
HBIMU OTBECHBIMU MMOTOKaMU. PaccTosiHue mex iy Oyp-
JISTIIUMU U pOKOYYIITMMU «ITIOJJOTHAMW» PEKH U €€ TIPH-
TOKa He 6oJbiie 20 M, 3a 3TO BOJIOMA ITOJIy4UJ BTOPOE
Ha3BaHue — [IByriaBbIid.

Ectb Ha CaxaiuHe Leblil psia KpacuBbIX BOJOIAA0B,
KOTOpBbIE JaBHO OLIEHEHBI TYPUCTAMM HECKOJbKMX MO-
KOJICHUIi: BOJOMaa B BEpXOBbsiX peku OJbXOBAaTKU, B
BEPXOBbSIX PEKU Yialb, PaBblii IPUTOK peKr MaJibiit
Taxoit, Ha mbice Cnoga B KopcakoBCKOM paiioHe
U B ycThe peKu, Bs3oBku BOaAM3U Mbica JlaMaHOH.
IToapoOHbBIE TEXHUYECKHE XapaKTEePUCTUKHU MapIIpy-
TOB, KOOPAWHATHI BOIOTIAIOB BhIIOKEHBI B UHTEepHETE
9HTY3MAaCTaMU U LEHUTEJNSIMU KPAacOThl Maaalolei
Bonbl. K ckazaHHOMY CTOUT 100aBUTh, YTO CPEIU BO-
JIOTIAJIOB €CTh TaKKE, BEJIUKOJIENUE KOTOPBIX OCOOEHHO

However, due to resistance by the local community,
it was preserved as a natural monument. Nituysky is
probably the most powerful and spectacular waterfall
on the island. Located in the middle reaches of the
Nituy River, 10 km from the village Vakhrusheyv, it
stands above the confluence of the Ini River’s right
tributary.

Shuisky Falls are among the most famous on the island,
and are located in the upper reaches of the Chekhovka
River, four kilometres from Mount Spamberg. Here, the
Chekhovka River and its left tributary cascade down the
25-meter slope in two powerful streams. The distance
between raging and roaring cascades of the river and
its tributary is less than 20 m, and so the site received a
second name — Two-Headed Falls.

On Sakhalin Island, there are a number of scenic
waterfalls that have been frequented by tourists for
several generations: those of the Upper Olkhovatka, the
right tributary of the Many Takoy, at Korsakov District’s
Sliyda Cape, and at the mouth of the Vyazovka River
near Lamanon Cape. Detailed maps of nature trails, with
locations of waterfalls, have been posted to the internet
by enthusiastic fans of the beauty of such natural sites.
To this we should add that there are some waterfalls that
are particularly splendid when streams of water freeze in
elaborate sculpted ice columns.

Waterfalls, by ionizing the air and dispersing water

particles, have a proven revitalizing effect on human
health.
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OYCBHUIHO ITOCJIC 3aMEP3aHM A ITIOTOKOB BOABI B ITPUYY -
JIMBBIX JICAAHBIX KOJIOHHAaX 1 HApOCTax.

CuyuTaeTcs, 4TO Y BOIOIAA0B €CTh HAyYHO-TOKa3aH-
HBII 0370paBIUBaIOMNi 3¢ HeKT, KOTOPHI 3aKt0va-
€TCsl B 3JIEKTPU3allMM BO3JyXa U KarlejJb BOJIbl BOKPYT
MEHHOT0 IPOXOYYIIEro MoToKa.

3eneHble 6epera

Kaxnapiit, KTo 0611 Ha CaxaJiuHe, MOT 3aMETUTb, YTO
TPaBSTHUCTBIE PACTEHUS 3[IeCh PACTYT HE MO AHSM, a
OyKBaJIbHO IT0 YacaM. ECTb YeMy yauBUThCS, TeM OoJiee
YTO caxaJMHCKUE TTOYBHI HeOOoraThle, C TOBBIIICHHOM
KHCJIOTHOCTDIO, a KJIMMAT AOBOJBLHO MPOXJadHbIN, U
COJIHEUHBIX [He# Masio. Peunble nonurHbl Ha CaxajnHe
4acTo OBIBAIOT TPYAHOIIPOXOAMMBIMHY M3-3a I'YCTHIX 3a-
poceit pa3TUIHBIX TpaB. XOTS TPYIHO Ha3BaTh TPAaBOM
pacTeHMe BBICOTOM IO TPEX-YeThIPEX M JasKe 10 ISITH Me-
TpoB. OCOOeHHO MOpaxkaT CRBOUMU pa3MepaMU TaKue
TpaBbl, KaK rpeynxa caxaJuHcKas u ropell Beiipuxa,
OCJIOKONBITHUK MHUPOKHIA, IIeIOMaliHUK (J1aba3HUK
KaMUaTCKHit), OOPIIEeBUK MEePCTUCTHINA, TYTHUK MEJI-
BeXUil, Hegocnenka MoniHas. Ho naxe oOblyHas Kpa-
M1Ba Ha Oeperax peK BrIpacTaeT BBIIIIE YEJI0BEYECKOTO
pocTa, a HEKOTOphIe BUIBI OOPIIOB JOCTUTAIOT 3,5 Me-
TPOB B BEICOTY. [10MMBI peK ¥ py4beB 1 000OYMHEI TOPOT
YacTOo 3apacTaloT BHICOKUMU PACTEHUSIMU TaK TycToO,
YTO YEJIOBEKY JIETKO 3a0JIYAUTHCS B 3TOM «JIECY».

CaxaJIMHCKas Tpeynxa, Wiu ropel cCaxaJuHCKUI — 3TO
MHOTOJIETHEE paCTeHUE BBICOTOM 10 3—4 M, ¢ OrpoM-
HBIMU AWLEBUIHO-CEPALIEBUIHBIMU JIUCTbIMU Pa3Me-
pom 6onee 20 cMm. Ha CaxannHe ee Ha3bIBalOT KMCIULICH
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Green banks

Any visitor notices that herbs and grasses grow to wild
proportions on Sakhalin Island, despite poor soils, high
acidity and a cool climate with little sunshine — although
it is difficult to reconcile our notions of “herbs” or
“grasses” with plants that reach heights of three, four,
or even five metres. River valleys on Sakhalin Island
are often impassable because of such dense thickets
of some species. Of particularly striking proportions
are Sakhalin buckwheat (Polygonum sachalinense),
Polygonum weyrichii, Petasites japonicas, Filipendula
camtschatica, cow parsnip (Heracleum lanatum),
Bear’s Angelica (A. ursina), and Cacalia Hastata. On
riverbanks, even ordinary nettle grows taller than a
man, and some Aconitum species attain heights of 3.5
metres. Often, roadsides and the floodplains of rivers
and streams are overgrown with tall vegetation forming
such dense “forests” that a person can easily lose his
way.

Sakhalin buckwheat is a perennial and grows up to
3 or 4 metres, with ovular cordate leaves over 20 cm.
The soft succulent stems of young plants taste similar




32 COYHBII U MSITKU I CTe0e b MOJIONOrO PACTEHU S, HATIO-
MMHAIOIIKH 10 BKYCY peBEHb, KOTOPBII C BO3PaCTOM CTa-
HOBUTCS TOJIBIM 1 3aMETHO TpybeeT, 0COOEHHO Y OCHO-
BaHusl. [11oabl — TpexrpaHHbIE TEMHO-0ypbIe OPELIKHU,
MOXOXXHE Ha CUJIbHO yBEeJMYCHHbIE IPEYUIIIHBIE 3epHa.

BeoKOMBITHHK CTal CBOSOOPa3HOI BUBMTHOM KapToU-
Kot CaxaJWHCKOI 00J1acTU. DTO ABYyXJIETHEE pacTeHUE
LIKMPOKO PACIIPOCTPAHEHO HA OCTPOBE BIOJIb AOPOT U B
noiimMax pek. PaHHeil BECHOI IOSIBIISIIOTCS €70 HEBBICOKHE
HeB3payHbIe IIBETOHOCHI, a I0CJIe OKOHYAHWS LIBETCHUS
M3 MMOYBLI BbLJIC3AOT U HAYMHAIOT 6I)ICTpO pPacTu JUCTbA
— OKPYIJIblE «30HTUKMW» Ha JJTMHHOM I10JIOM YEPEILKE.
MoJtoibie YepeIKy aKTUBHO UCIIOIb3YIOTCS B IUIILY U
3aroTaBJIMBAIOTCS BIPOK MECTHBIM HaceJleHneM. B aB-
TyCTe IUAMETP JIMCTHEB 3TON TPaBbl JOCTUTAET MOJIyTOpa
METPOB, IIPH BHICOTE PACTEHMsI 10 TPeX MeTPOB. Kak ablit,
KTO BIiepBble nomnagaet Ha CaxaiuH, crapaercs choTo-
rpachUpoOBaThCS IO STHM HEOOBITHEIM 30HTHUKOM.

JyaHWK MeABEXUIl — IIMPOKO pacrpocTpaHEeHHOE B
Hallleil cTpaHe TpaBSIHUCTOE pacTeHUe ceMelicTBa 30H-
TuuHbIX. Ho Ha CaxanvHe ero MOXHO IIPUHAITD 3a Je-
peBO — BTO CTPOIHOE, TTOX0Xee Ha MaJibMy, paCTeHHE
¢ BbicOTOM ¢Te0J1s1 10 3—4 M. CTebenb o TOIIIMHE He
YCTYTaeT MOJIOABIM JePEBbSIM, JIMUCTOBBIE TIACTUHKU
1o 60 cM B JJIMHY, a colBeTHe B fruameTpe 10 40 cM.
MenBenu ¢ yIoBOJIbCTBUEM BHIKAIMBIBAIOT U MOEAAIOT
€T0 KOPEHb paHHEH BECHOM.

®deHOMEH TMTaHTU3MAa CaXaJIMHCKHUX PACTCHUI JaBHO
npuBJeKaeT BHUMaHue YueHbIX. CTpaHHOCTh COCTOUT
ele U B TOM, UTO Jaxke MpuBe3EHHbIe C MaTeprKa ce-
MeHa OOBIYHBIX ITO pa3MepaM pacTeHU, OyIyUH BBI-
CaXXeHHBIMM 3J€Ch, YEPE3 HECKOJbKO MOKOJEHUM
Jal0T ropasno 0oJiee BBICOKMX MOTOMKOB. A U3 CEMSTH

to rhubarb, and become hollow and considerably
coarsened with age, especially at the base. The fruits are
dark brown and triangular nuts that look like enlarged
buckwheat grains.

The biennial Petasites japonicas — a variety of butterbur —
is an iconic Sakhalin Island plant, common along roads
and in floodplains. Its low inconspicuous flower stalks
appear in early spring and, after flowering, the leaves
emerge from the soil and begin to grow rapidly in a round
«umbrella» formation of long hollow stalks. Young stalks
are a widely used foodsource, harvested for preserves
by locals. In August, P. japonicas reaches a height of 3
metres with leaves of 1.5 metres in diameter. All first-
time tourists of Sakhalin Island photograph this unusual
umbrella-foliage.

Bear’s Angelica is a widespread member of the
Umbelliferae family. On Sakhalin Island, however, it can
be taken for a tree, with slender palm-like stems attaining
a height of 3-4 metres. Indeed, the stems can grow as thick
as those of saplings, while its leaf blades extend as much
as 60 cm alongside inflorescence up to 40 cm in diametre.
Bears will gladly unearth the plant’s root for food in early
spring.

The phenomenon of plant gigantism on Sakhalin
Island has long attracted the attention of scientists.
Strange is the fact that even seeds from plants of
normal size, brought from the mainland and grown
on Sakhalin, produce much larger descendants after a
few generations. And, while seeds gathered on Sakhalin
Island produce giant plants if grown on the mainland,
after two or three years they diminish to normal size.
Multiple hypotheses have been proposed to explain the
extraordinary gigantism present in Sakhalin grasses, a
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T.3Be3g08 / T. Zvezdov

CaxXaJWHCKUX PACTEHUI Ha eBPONEHCKUX 3€MIISIX BbI-
pacTaloT TUTAHTHI, HO Yepe3 ABa-TPU rofa 3TO yxke
pacTeHUs1 OOBIYHBIX Pa3MEPOB. DTa yIUBUTEIbHAS U
JI0 CUX TTOp HepasrajaHHasi 0COOEHHOCTb OMHOJIETHUX
TpaB NOPOJMJIA yXKE HEMAJIO TUITOTE3 IJ151 OOBSICHEHU S
TUTAaHTU3Ma PACTEHUI, KOTOPHIi, KpoMe CaxalinHa,
BCTpevaeTcs Takxe Ha KypujabCcKUX OCTpoBax U Ha
Kamuarke. Beicka3blBaeTCs MHEHHUE, UTO OYPHBINA pOCT
BBI3BaH BJIAXHBIM KJIMMAaTOM, HAJIMYMEM MUKpPODJIe-
MEHTOB B MTOYBE, BIUSIHUEM BYJIKAHOB U TEKTOHUYE-
CKMX Pa3JIOMOB, HAKOILJIECHUEM TOPMOHOB POCTA, BJIU-
SIHUEM MUKPOCKOMUYECKUX ITPUOOB U T.[I. YUEHBIE
OTMEYaloT, YTO BBICOKOTPaBbe (hOpMUpyeT 60Jiee phIX-
JIbIE Y TLJTIONOPOJHBIE 36MJIU, C MEHbLIEH KMCIOTHOCTBIO
U MOBBIIIEHHBIM KOJIMYECTBOM MUHEPATbHBIX 2JIEMEH-
TOB, 0OCOOEHHO a30Ta U MapraHua. B pesysnprare B noi-
Max PeK MNOCTENMEHHO HaKaIJIMBAETC MOIIHBIH IJIONO-
POIHBI CJIOV MOYBHI, 2 TPABSIHUCTHIE PACTEHUSI UMEIOT
BO3MOXHOCTbB 32 OJMH BET€TALlUOHHBI CE30H JOCTUYb
TUTAaHTCKUX PA3MEPOB, MOPAXAIOIINX BOOOPAXKEHUE.

MoxHaTble x0351eBa peK

Ha Caxannne obutatot 6osee 40 BUIOB MJIEKONTUTAIO-
LIUX, TISITh U3 HUX 3aB€3€HBI Ha OCTPOB C LIEIbIO MTOITOJI-
HEHU S OXOTHUYbEl 6a3bl. Ha pekax BcTpedaloTcs ame-
pUKaHCKas HOpKa, OHJaTpa, Beiapa. Cpeay ppl6akoB U
OXOTHUKOB IIMPOKO PACIIPOCTPAaHEHO MHEHME O BpeI-
HOCTH BBIAPBI, HO TIATEAbHBIE MCCIEAOBAHU S BUIA MO~
Ka3aiu, YTO B MeCTax, TJe MOCEeNISIeTCS BhIAPA, YJIOBBI
PBIOKI OBICTPO Bo3pacTaioT. OHa «yOupaeT» U3 BogoeMa
0OJILHBIX U OCJIa0JIEHHBIX PLIO U B MAacCe YHUUTOXAET
COPHYIO PBIOCIIKY, TEM CaMbIM 3alllUILAasl OT MOeAaH U S
HWKpPY ITPOMBICIIOBBIX BUJIOB.

phenomenon also observed on the Kuril Islands and
Kamchatka Peninsula.

It has been alternately suggested that such rapid
growth is due to the humid climate, the presence of
trace minerals in the soil, the influence of volcanic
and tectonic activity, the accumulation of growth
hormones, the influence of microscopic fungi, etc.
Scientists note that the tall grasses contribute to
more aerated and fertile soils, with lower acidity and
increased levels of mineral elements, particularly
nitrogen and manganese. Because of this, floodplains
gradually accumulate rich and fertile topsoil, and
grasses can reach mind-boggling proportions over the
course of a single season of growth.

Furry lords of rivers

There over 40 species of mammals on Sakhalin Island,
five of which were introduced to the island to replenish the
hunting base. Along rivers one can find American mink,
muskrats and otters. Fishermen widely believe otters to
be competition, but detailed studies have demonstrated
that in areas where otters settle, fishermen’s catch rapidly
increases. The otter cleanses its habitat of sick, weakened
fish, as well as rough fish, thus protecting the eggs of
commercial species from predation.
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OnHaKo TMOIMHHBIM XO3SIMHOM CBOOOMHBIX OT YeJIO-
BeKa TepPUTOPHUI OCTPOBa SIBISICTCS MenBenb. JleToM
M OCEHBIO BIOJb OEPETOB «JIOCOCEBBIX» PEK MEIBEIN
MIPOKJIaABIBAIOT TPOIIBI, MHOTAA OOJIBIIIE TTOXOXKME Ha
IIOPOTH, BIOJIb TPOIT YCTPAaUBaIOT MHOTO CITYCKOB PEKe,
B 9THUX MeCTaX OHHU JIOBAT U CKJIaIBIBAIOT 3aI1aChl CBO-
€ro rJIaBHOro 60eJ1KOBOro KopMa, o0ecreuynBaloliero
HAKOTIJICHUE XUpa IJ151 3UMHEN CIISIUKU, — JIOCOCEM.
MenBenb, Kak U3BECTHO, BCESIACH, OMHAKO PACTUTEIb-
HBIE KOpMa B €T0 pallioHe BCe XKe 3HAUUTEIbHO ITPeoo-
JNagaroT. BecHoli MeaBeau BbIKAIbIBAIOT B MOMMe pek
KOpHEBUIIlA paCTeHUI, B HavaJe JeTa OHU KOPMSITCS
BHUIaMH1 BBICOKOTPABHOTO KOMIIJIeKCa, TOCTUTAO-
IIUMHU 0COOEHHOM MSICUCTOCTU I10 Oeperam pek. K oe-
JIOKPBUILHUKY, OOPLIEBUKY, MeIBEXbell 1yKE B pacTH-
TEJILHOM pallMOHe MeABeeH UyTh M0o3XKe 100aBsieTCs
BeChbMa MUTATEbHASI KpAallMBa, a OCCHBIO TIJIOMBI PsI-
OMHBI, KSIPOBOTO CTIIAHWKA, OPYCHUKU, IMUKIIIN, MO-
POLIKHU, YEPHUKU U TOTYOUKMU.

B nouckax 6€JKOBbIX MPOAYKTOB MEIBEAU aKTUBHO
MpPOYECHIBAIOT NPUJIUBHYIO IMOJIOCY, Pa30PSIIOT Mypa-
BEMHUKU U THe31a 1mMeeil. Bo BpeMs HepecTa j0co-
CEeBBIX KOcoJlanble epedupaloTcs 0JMXKe K peKaM U
MePEKIJII0YAIOTCS Ha PhI0aJIKy. DTUM IIPOMBICIIOM OHU
NpennoyuTaloT 3aHUMAThCS B BEYEPHUE U YTPEHHUE
Yyackl, M 60jie€ OXOTHO MUILIKU pbl0ayaT Ha HEOOIbIIMX
peukax. B Hauase xona jjococeil MenBeaU MOTJIOMIAIOT
pBIOY LIETMKOM, HO TOTOM OOpallialoT 00Jibllie BHUMA-
HM S Ha caMble IeJIUKATECHbIE YACTU: UKPY U MOJIOKH.
IlonneBast korrem pelOMHY 3a OpIOX0, MeABEAb BCIa-
pBIBaeT ee, Kak HoXkoM. Hepenko MOXHO BUIETH Jie-
XKalux Ha 6epery Jjococeid, HaKyCaHHBbIX B paiioHe
rOJIOBbI, — 3TO MEABEIb HE B CUJIAX ChECTh BEChb CBOM
YJIOB, U TTIO9TOMY OepeT JaKoMble, OoraTbie XpsiiamMmu
KYCOUKHU.
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However, bears are the true masters of human-free
wilderness. In summer and fall, bears break trails along the
riverbanks where they catch and collect their primary source
of protein — salmon — which provides fat accumulation
for winter hibernation. Although bears are omnivorous,
vegetation is their predominant source of food.

In spring, bears dig up plant roots on the floodplains, and
in early summer they forage in tall grasses, particularly
lush along rivers. In addition to calla, cow parsnip, and
Angelica ursina the bear diet is supplemented by highly
nutritious nettles and the fruits of mountain ash, stone
pine, cranberries, crowberries, cloudberries, the common
bilberry, and bog bilberry.

In search of protein sources, bears actively scour tidal
strands and pillage anthills and beehives. During salmon
spawning season, bears move closer to rivers and switch to
fishing. Morning and evening are their favourite fishing
hours, and they generally prefer smaller streams. At the
beginning of the spawning period, bears will gulp down
entire fish, but later in the season they prefer daintier
morsels, such as milt and roe. One often finds headless
salmon carcasses along riverbanks, left by bears unable
to consume their entire catch and instead eating only the
tastier cartilages.

In late autumn, when a bear accumulates enough fat, it
retreats to its den. Dens are located in dry areas up to 200
m above the waterline, in cavities protected by wind-fallen
trees and roots, in shelters dug into the ground, or in caves
or rock crevices. Depending on the severity of the winter,
bears remain in their dens until March or April. Males are
the first to leave their dens, while a female with cubs stays
in the protective shelter longer. During hibernation, bears
lose up to 80 kilograms of fat.




B xoHIIe 0OceHM, KOTIa MeIBeIb HAKaTTMBACT JOCTATOTHO
ITOIKOXXHOTO XMpa, OH 3ajieracT B 6epiory. bepioru Ha-
xonsrcst 1o 200 M BbIIIE ype3a BOIbI Ha CyXUX y4acTKax,
B sSIMax IO 3aIllUTOI OypesoMa UJIU MO BRIBOPOUYEH-
HBIMU KOPHSIMU IEPEBbLEB, PEXE YOEXKUIIIE BHIKATIbIBAETCS
B 3eMJIe WJIH pacliojiaraeTcs B Iellepe WIN pacIleInHe
ckajbl. B 3aBUcMMOCTH OT yCIOBUI1 3MUMOBKY, MEIBENN
HaxoAsTCs B GepIiorax 1o MapTa Wiy anpeJisi. PaHbiiie Bcex
13 OepIIoT BBIJIC3aIOT CTaphle CAMIThI, B TO BpeMsI KaK Me/I-
BEIUIIBI C MEIBEXXKaTaMU OCTAIOTCS B YOSKHMIIIE TOJIbIIIE. 3a
TepUoJ 3MMOBKY MeIBE/Ib TepsieT 10 80 KT Kupa.

Bonpeku pacripocrpaHéHHOMY MHEHUIO, 3MMHUI COH
y Oyporo MeaBest Herayook. B ciyyae onacHocTH XKu-
BOTHOE MPOCHINAETCs U MOKKIaeT OepJiory, OTIpaBJsi-
sICb Ha MIOMCKU HOBOTO yoexuia. MHorna meaBenb He
ycIieBaeT 3a OCEHb KaK CJIeyeT OTKOPMUTHCS, TPOCHITIa-
eTcs Cpey 3UMBI 1 HAYMHACT OPOIUTH B IOMCKAX ITUIIH,
HO M3-3a OOMJIUSI KOpMa OCEHbIO TaKue «IIaTyHbl» Ha
CaxaJIuHe BCTpeYaloTCsl CpaBHUTEIBHO peaKo. 3UMHee
MHOTOCHEXbe TOXKE HE CITOCOOCTBYET OpOISIXKHUYECTBY.
Ha KOxHb1x Kypuiax HeKoTophle 3Bepy BOOOIIIe He 3a-
JleraloT B 6epjioru. Oouine priObl, KOTOPOil OHU MOTYT
nuTaThes A0 deBpass WIu MapTa, AeiaeT ux «100po-
IYITHBIMU», U Ha JTIOAEH U CKOT OHU He HallagaoT.

MenBexaTta poxXaal0Tcs B Oepiiore OueHb MaJeHbKUMHU,
BecoM 0koJi0 500 r. bosbliie Mecsilia OHU OCTAaIOTCH CJie-
MBIMU, U MEIBEANIA KODMUT UX HECKOJIBKO pa3 B IEHb.
Ho yxe yepes Tpu Mecsilia MeIBeXaTa MMEIOT TOJTHBI
HaboOp MOJIOYHBIX 3y0OB U MOTYT ITUTATHLCS 3€JIEHBIO
M HACEKOMBIMU, a KO BPEMEHH 3ajieraHUsI Ha MEePBYIO
CIISIUKY OHM BECST yKe 0KoJo 20 KT.

Ha CaxanuHe MegBeau MpeUMYIIeCTBEHHO HACETSIOT
JIOJIMHBI peK B TOPHBIX paiioHax CaxasinHa. JJoBOJIBHO

Contrary to popular belief, the winter sleep of brown bears
is not deep. If there is danger, the animal wakes up to
leave the den, setting out to seek new shelter. Sometimes
the bear does not have enough time to fatten adequately
in autumn, and so it awakens during winter to search for
food. However, thanks to an abundance of food available
in autumn, such wintry wanderings are relatively rare on
Sakhalin Island — and the island’s heavy winter snowfall
is not particularly conducive to such vagrancy, either. On
the Southern Kuril Islands, some bears do not hibernate
at all in the winter. There, the abundance of fish that
they continue to consume until February or March gives
them «good-natured» dispositions, and they do not attack
humans.

Inside the den, cubs are very small at birth and weigh
about 500 grams. For more than a month they remain
blind, dependent on their mother as she feeds them several
times a day. However, within three months each cub
develops a full set of milk teeth and can then eat greens
and insects. By the start of their first winter, they enter
hibernation weighing some 20 kg.

On Sakhalin Island, bears mainly inhabit those river
valleys of mountainous regions. They are quite numerous
in the valleys of the Pursh-Pursh, Venger, and Malaya
Langer rivers, in the East Sakhalin Mountains, and on
the eastern slopes of the Crillon Peninsula.

D. Sokolov’s book, «Russian Sakhalin» (1912), describes
the Sakhalin taiga as a true realm of bears, the number of
which stood, in the author’s opinion, a few times higher
at that time than that of the local human population.
Indeed, it is not so anymore, and the hunting of bears
was encouraged by offers of monetary incentive between
1955 and 1971.




MHOTOYMCJIEHHBI OHU B OacceiiHax pek Ilypu-Ilypi,
Benrepu u Mamnoii Jlanrepu B Bocrouno-CaxaamHCKUX
ropax v Ha BOCTOYHBIX CKJIOHaX ITo1yocTpoBa KpuiboH.

H.B. CokonoB B kHure «Pycckuit CaxanuH», BbIIIEI-
et B 1912 r., nucan o caxaAMHCKOM Talire, Kak 0 Ha-
CTOsIIIIeM LIapCTBE MeJBeAeH, KOJMUYECTBO KOTOPHIX, 11O
€ro MHEHUIO, B T€ TOJIbI B HECKOJIBKO pa3 MPEBbIIIAI0
KOJMYECTBO Jojaei. Tenepb OCTpOB TPYIHO HA3BaTh
MeIBeXbUM YIJIOM. YHUCIEHHOCTh OCTPOBHON MOMYJISI-
LI CUJIBHO yTlaja, KOraa uX OTCTPeJI MOOLIPSIJICS BbI-
riaToi npemuii, B CaxaauHCKOM 00J1aCTH 3TO MPOI0-
xkaJjioch ¢ 1955 mo 1971 rr.

B Hacrosiee BpeMs, 110 JaHHBIM MUHUCTEPCTBA JIeC-
HOT'O U OXOTHUYBETO XO3SIMCTBA, YMCIEHHOCTh ME/IBE IS
B CaxanmHCKO# obJylacTy cocTaBisieT okoyo 3500 sk-
3eMILISIPOB M HAXOAUTCS Ha CTAOMJILHOM YPOBHE.

OTHoIIeHUEe K MeIBeal0 Y KOPEHHBIX HapoAHOCTel
CaxaymHa ObLIO OYeHB ITOYTUTETBHBIM. [IJ1sT MHOTHUX Ha-
ponoB HanbHero BocTtoka MeaBenb ObLT TOTEMOM, Mpa-
ponuTeeM, MOCPENHUKOM MEXIY JIIOAbMU U TIPUPOIOIA.
Haium penku cunTanu, 4to y MEABES «4€TI0BEYbU» [J1A34,
CTYITHU Y TTAJIbLIbI, OH YMEET XOAUTh HA IBYX HOTaX, YMbI-
BaeTCsl, HTHYUT M JIIOOUT CBOMIX IETEM, pATyETCS U TOPIOET,
KaK M JIIOIU, OH HEPaBHOAYIIIEH K MeNy U Boake. MenBenb
ObLJI TOKPOBUTEJIEM MY>KUMH-BOMHOB 1 TOTEMOM Psijia CJia-
BSIHCKUX ILJIEMEH, KpacoBaJicsl Ha (DaMUJIbHBIX TepOax IBO-
DPSTHCKUX pofioB. 1o cuX Mop OH yKpalliaeT repdbl MHOTHUX
POCCUICKMX ropoaoB, BToM uncie u KOxxHo-CaxanunHcka.
N xots ums MenBenst ConepKUTCS B Ha3BaHUSX JIBYX €B-
porieiickux croaull, bepinHa u bepHa, a KyabT ero ObL1
LIMPOKO paclpocTpaHeH 1o Beeli EBpore ele co BpeMeH
HeaHAepTaJbLEB, BCE Xe 7151 BCEX COBPEMEHHbBIX HAPOIOB
MENBEIb — CUMBOJI POCCUIACKOrO MOTYLLIECTBA.
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At present, the Ministry of Forestry and Wildlife Services
has established that the number of bears in Sakhalin
Oblast is stable, with a population of 3500.

Indigenous people of Sakhalin Island have always
treated bears with respect. Indeed, the bear was a
totem ancestor for many Far Eastern native tribes,
representing an intermediary figure between humans
and nature. These natives believed that bears possess
human eyes, feet, and fingers, and just like people are
able to bathe themselves, walk on two legs, love and
care for their children, rejoice and grieve, and are
especially partial to honey and vodka.

The bear was a patron of male warriors and, as a totem
for a number of Slavic tribes, it adorned the coat of arms
of noble families. It is still found on the coat of arms of
many Russian towns, including Yuzhno-Sakhalinsk.
Although the word “bear” is found in the name of two
European capitals — Berlin and Bern — and its cult has
been widespread throughout Europe since the days of
Neanderthals, for all modern nations the bear is a symbol
of Russian power.

v




[.3aBap3uH / D. Zavarzin

PeyHble obutartenu

CuutaeTtcs, uto uxtuodayHa CaxaamHa obegHeHa 110
CpaBHEHUIO C MaTEepUKOBBIMU pernoHamMu JlaibHero
BocToka, HO Bce-Taku pa3HOOOpa3ue pbld Ha OCTPOBE
JIIOBOJIBHO BBICOKOE. DTO CBSI3aHO, C OMHOMW CTOPOHHI,
¢ reorpadryecKMM MECTOMOJOXEHUEM OCTPOBa Ha
rpaHulie 6opealibHOI 1 CyOTpONMMUYecKOl obnacTeit, ¢
JIpyroit, — ¢ OJM30CcThIO MaTepukKa. ['eorpacduueckue,
KJIMMaTUYeCKEe U TeOJJOTMYeCKe OCOOEHHOCTH Tep-
PUTOPHUH, a TAKXKE BJIUSIHUE BOAHBIX Macc A MOHCKOro
1 OXOTCKOIo MOpeii onpeaeauan Kak xapakTep pa3Bu-
TUS PEYHOI CETU U YCI0BUS (DOPMUPOBAHUS UXTUO-
(bayHBI B re0JIOrMUECKOM ITPOIIJIOM, TaK U OCOOEHHO-
CTU €€ pacnpeieieHUsl Ha OCTPOBE B HACTOSILIIEE BPEM L.
Hanpuwmep, cBoeoOpasue ¢ayHbI peIO Ha ceBepo-3a-
nagHoOM Mmobepexkbe OCTPOBa OMpeesieTCs cylie-
CTBEHHBIM BIIMSTHUEM PEKU AMYD.

B omHoit u3 nocneguux pador C.H. CadpoHoBa ykasbi-
BaeTCs, YTO CIUCOK PbIO, OOUTAIOIINX B TPECHBIX U CO-
JIOHOBATBIX Bogax (peKu, o3epa, JJaryHbl) HACUMTHIBACT
89 BunoB u ¢hopM, oTHocsAIuMxcs K 12 oTpsanam, 28 ce-
MeiictBaM u 60 ponam. HanGonee 6oraThl Mo BUTOBOMY
COCTaBY IBa CEMEMCTBA: KapIOBbIE, KOTOPhIC BKITIOUAIOT
21 Bu, v 10coceBble, o0benuHgomue 12 Bugos. 13
IPYTUX CEMENCTB MOXXHO OTMETUTH OBIYKOB M KOPIOIIIEK
(110 BOoceMb BUIOB), KEPYAKOB (IISITh BUIOB), KOJIIOIIEK
¥ KambaJ (1o yeTslpe Buaa). Cpenu Bcero MHOrooopa-
3US PbIO MOXXHO BBIAETUTD 42 TUTTMYHO MTPECHOBOIHbBIC
(bopMBI, KOTOPBIE BCIO CBOIO XKM3HD ITPOBOMSIT B ITPECHOM
Boze, 27 BUIOB — COJIOHOBAaTOBOMHBIEC, BCTPEUYAIOITHAECS
Ha yJacTKaX ¢ HU3KOM COJICHOCTBIO, B JIarYHAaX M YCThSX
pek. U emte 20 BUI0B — aHaAPOMHBIE, KOTOPbIE HATYJIU-
BalOTCS B MOpE, a IJIsI PAa3MHOXEHU S IIPUXOISIT B PEKH.

River inhabitants

It is believed that Sakhalin’s fish diversity is not as
rich as that of continental regions of the Far East,
but nonetheless the variety of fish found on the island
is impressive. This is due to the island’s geographical
location, which is in close proximity the continent and
borders both boreal and sub-tropical ecosystems. The
geographic, climatic, and geologic features, including
the influence of the Sea of Japan and the Sea of Okhotsk,
that determined the nature of Sakhalin Island’s river
network also defined the development of its fish species
over time and their distribution to the present day. The
particularities of fish fauna on the island’s northwestern
coast, for example, have been significantly influenced
by the Amur River.

One of S. Safronov’s latest works lists 89 species that
inhabit Sakhalin’s fresh and brackish waters (such as
rivers, lakes, and lagoons), belonging to 12 orders, 28
families, and 60 genera. Those families with greatest
diversity represented on the island are Cyprinidae, with
21 species, and Salmonidae, with 12 species. Other
significant families present are bullheads and smelts, each
with 8 species, sculpins, with 5 species and, with 4 species
each, sticklebacks and flounders. Among Sakhalin’s fish,
42 species are fully freshwater, 27 species inhabit brackish
waters, areas of low salinity such as lagoons and estuaries,
and 20 species are anadromous, i.e. they spend their lives
in the sea and return to rivers for breeding.

Interestingly, the rivers of northern and central Sakhalin
Island contain fauna akin to that of the Amur River




WNHTepecHO, 4TO B peKax CeBEpHOUN U LIEHTpaJbHOM
yacTeil ocTpoBa MOXHO BCTPETUTH MpeacTaBuTe e
aMypCKOil ¢hayHBbI, TP 3TOM HEKOTOPHIE BUJIBI OOU-
TAlOT B BOJOEMAaX, HAXOMSIIIUXCS HA COBPEMEHHBIX BO-
nmopasznenax. [1o ogHoI 3 Tunores, Korna-to CaxaauH
ObIJI COEAMHEH C MATEPUKOM, U TEPPUTOPU ST COBPEMEH-
Hoil TeiMb-TlopoHaiickoil HUBMEHHOCTHU B CPEHEM U
MO3/IHEM TJIMOLIEHE SIBJISIJIACh IEJbTON Najieo-Amypa.
YcrbeBast yacTh najeo-AMypa, Kak mpearojaramoT
yuyeHble, HaXoAMuJach B Te JaBHUE BpeMeHa Ha Me-
cTe coBpeMeHHoro 3aauBa TepneHus. Huskoe moio-
KEHHE YPOBHS MOpSI U YMEPEHHBII KJMMaT TOro Bpe-
MEHU, OYEBUHO, CO31au OJaronpusITHbIE YCIOBUS
IUIsI MPOHUKHOBEHU S Ha CaxajMH 2JIEMEHTOB aMyp-
CKOM1 6MOoThl. BO3MOXHO, 3TUM U OOBSICHSIETCSI HAU-
YHre aMypPCKOTO 51351 U aMYPCKOil IITyKu B 03epe HeBckoe
B [lopoHalickoM paiioHe.

B pexax CaxanuHa nuluei peioam ciayxaTt amduouno-
TUYECKMEe HAaCeKOMBIE: IBYKPHIIbIe, pyYeHUKU, MO~
JIEHKU U BECHSIHKU, — & TAKXXE MEJIKUE paKOOOpas3HbIE:
OOKOTJIaBbl, BECIOHOTHE U PABHOHOTHUE PAKU, MU3UIbI.
3HauuTedbHbIE BKJIa1 B 00pa3oBaHue obl1eit OnomMacchl
JIOHHBIX 0€CIMO3BOHOYHBIX BHOCAT TaK:Ke MaJIOIIeTUH-
KoBbIe uepBU. M3 KpynmHbIX 0€CMO3BOHOUYHBIX B peKax
BCTPEYAIOTCSI MOJIJIIOCKY, B TOM YMCJIE MPeACcTaBU-
TEeJIU ceMeiicTBa MPEeCHOBOAHBIX XKeMUYKHUI, KOTO-
pble 3aHeceHbl B KpacHyto kHury CaxaJMHCKOM 00J1a-
ctu. ['mankas, uau caxaJumHcKas XeMUyXHUIA — 3TO
KPYOHBIN IBYCTBOPYATHIM MOJUIIOCK, C IJIMHOMU paKo-
BUHBI 10 136 MM, OH 0OMTaET Ha TTeCUYaHBIX U IIeCYaHO-
rajJe4HbIX y4yacTKaX peK C ObICTPBIM TeUeHUEM U YU-
CTOI, 6oraToii KUCJI0pOAOM Booil. PakoBrHA CHapyXu
TEMHO-KOpPUYHEBAs UM YepHas, YIJIMHEHHO-0BaJb-
Hasi, yMepeHHo B3ayTasi. U3HyTpu paKoBMHA MOKPbHITA
MepJIaMyTPOBBIM clioeM 0esioro, 6€J0-po30BOro UK
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basin. One hypothesis suggests that Sakhalin Island
was once connected to the mainland, and what is now
Tym-Poronaisk plain was, in the mid- to late-Pliocene
period, the Amur River delta. Then, the mouth of the
Paleo-Amur River occupied the site of the present Gulf of
Terpeniya. The lower sea level and the moderate climate
of the time created favourable conditions for Amur River
fauna to migrate to Sakhalin Island. This can explain the
presence of Amur ide and Amur pike in Lake Neva in the
Poronajskiy District.

Sakhalin Island fish fauna feed on semi-aquatic
insects, such as Diptera (true flies), caddisflies,
mayflies, and stoneflies, as well as small crustaceans,
such as amphipods, copepods, isopods, and mysids.
Oligochaetes are a significant proportion of the
total biomass of benthic invertebrates. Among large
invertebrates in the benthic zone, one finds shellfish,
including freshwater pearl mussels that are listed in the
Sakhalin Oblast Red Book.

The Sakhalin freshwater pearl mussel is a large bivalve,
with a shell length up to 136 mm. It lives on sandy and
mixed sand and gravel riverbeds with clean fast-flowing
and oxygen-rich water. Their outer shells are dark brown
or black, oblong, and moderately bulbous. The shell’s
interior is coated by a layer of mother-of-pearl, white
with pink or lilac hues. These mussels can form dense
populations of up to 60 individuals per sq m. The Kuril
pearl mussel is a closely related species, and grows up to
120 mm. The lifecyle of both species includes a larval
stage of development. The larvae, called glochidia, are
parasites on salmon gills.




H. Pom3aes [/ N. Romzaev

CHUpPEHEeBOro 1BeTa. MoJIIIOCKU MOTYT 00pa30BbIBaTh
ILUIOTHBIE MMOceleHuss — 00 60 ocoOeil Ha OMMH KB.M.
Bauskuii Bua — KypuIbCcKasi XKeMUyKHUIA UMEET pa3-
Mep pakoBUHBI 10 120 MM. O6e KeMYy>KHUIIbI UMEIOT
JUYMHOYHYIO CTAIUIO Pa3BUTUSA. JIMIMHKY KEeMUYK-
HUII, KOTOPBIe HAa3bIBAIOTCA TJIOXUAUSIMHU, ITapa3uTH-
PYIOT Ha XXabpax JOCOCEBbIX PbIO.

Jlococu

HeBo3MOXHO MpeacTaBUTh TUKYIO IIPUPOAY CEBEPHOTO
MnoJiylapus TjiaHeTsl 6e3 jococei. DTu pridbI, 0bJa-
NaroIIre PsSaoM MPUMUTUBHBIX YePT, BOSHUKIIM €IIIe B
MeJIOBOM Itepuone. biaromapst cBoeit HCKITIOUMTEIBHOMN
9KOJIOTMYECKOM MIACTUYHOCTU JIOCOCH MEPEXMIU XO-
351€B IPEBHUX BOJIOEMOB — MPUMUTUBHBIX PbIO acmu-
JMOPUHXOB, UXTUO3aBPOB U IPYTUX MEHEE M3BECTHBIX
XUBOTHBIX. Hamboee mpruMeyaTeIbHBIM M3 IPEBHUX
IpeacTaBUTENICH JIOCOCEBBIX PHIO ObLI cabJie3yOblil JI0-
cocb, octurapiuii 180 cM B IJIMHY Y UMEBILIUI TTapy
OTPOMHBIX U30THYTHIX 3y00B. UHTepecHO, UTO 3TOT CBU-
peTIBIil BUI MMeJia phli0oa, KOTopas B OCHOBHOM ITMTAaJIach
uTaHKToHOM. CabJ1e3y0bIii IOCOCh He TIePeHEC STIOX BYII-
KaHWYECKOW aKTUBHOCTU, MPEOOPa30BaHU S MATEPUKOB,
00pa30oBaHUS OCTPOBHBIX OYT U MOCIEIHUI JIeTHUKO-
BbII iepuo. Jlpyrue, 6ojee MeKue ero poaCTBEeHHUKH,
IIPONOJIKAJIH 3aCEISITh BCE IOAXOMSIINE IJII HUX PEKH,
03epa U OKpauHHbBIE MODS U B pe3yJbTaTe pacnpocTpa-
HUJIMCh Ha TJIOIIAIU, HE TPEB30M IEHHOM, TTOXaJIy i, HU
OJTHUM JIPYTUM BOJIHBIM KIBOTHBIM.

Jlococu, HepecTsIuecss B pa3iuvyHbIX Teorpaduue-
CKMUX paiioHax, B MOPCKOU Iepuoa XU3HU HaryJIMBa-
IOTCS1 B Pa3HbIX MECTax, HO BO BpEMSI MUTPALLUI B THICYA

Salmon

It is impossible to imagine wildlife of the northern
hemisphere without salmon. These fish have a number
of primitive features developed during the Cretaceous
period. Thanks to its exceptional adaptability,
Salmon outlasted its ancient competitors, such as
the aspidorhynchus, ichthyosaurs, and other, lesser-
known creatures. The most noteworthy representative
of these ancient salmon species is the sabre-toothed
salmon, which was 180 cm in length and possessed a
pair of huge curved teeth. Perhaps surprisingly, this
ferocious-looking fish fed mainly on plankton. The
sabre-toothed salmon did not survive later periods
that included extensive volcanic activity, continental
transformations, and the formation of archipelagos
in the last ice age. Related smaller species continued
to colonize suitable rivers, lakes, and marginal seas,
resulting in a distribution that was unsurpassed by
other aquatic animals.

Individual salmon species spawn in different
geographical regions, and feed in different places in
the ocean, but salmon shoals are mixed in wintering




KHUJIOMETPOB, 1 0COOEHHO B paliOHAX 3MMOBKH, CTaJa CME-
IIMBAIOTCSI. AMEPUKAHCKHE 1 a3MaTCKIE JIOCOCU MOT'YT
BCTPETUTHLCS U TTOJETUTHCS HOBOCTSIMU». Bo BCsikoM cty-
yae, 00 3TOM MOBECTBYET ONMH U3 MU(OB CeBEpoaMepu-
KaHCKMX UHael1eB. Mug packpblBaeT TaliHy paccee-
HUWSA OTUX XUBOTHBIX. KaskIblil U3 natH neteit «Beaukoit
matepu Jlococu» H0JKeH ObLI YIJIBITh AaJEKO 3a MODS,
YTOOBI TAM OCHOBATh HOBbIE AePEeBHU. Pa3 B )XU3HU Kax-
IIBIF JTOCOCH 00sI13aH BEPHYTHCS B MECTO CBOETO POXIe-
HUS Y BBITIOJIHUTD JOJT — OTAATh CBOIO KM3Hb APYTUM
JroasiM Jjococst. Krkyd, Hepka, ropOyiiia, KeTa 1 yaBblua
MOoJy4YrJIn OT MaTepu elie oHO HacTaBJIeHUe — IO MyTH
JIOMOIA, Yepe3 MOpsl, «IIpeayTpexaaTh J0Aei JIococs» 00
OIACHOCTSIX, BCTPEYEHHBIX UMY Ha JOJITOM ITyTH.

HeiicTBUTENbHO, B XU3HU Jlococeit nHpopManus
WUTPAET CYLIECTBEHHYIO POJIb, MBI HE 3HAEM, «pa3roBa-
pUBAIOT» JIX PHIOBI, HO UMEHHO y PbIO U3 3TOTO CeMENi-
CTBa €CTh OJJHA OCOOEHHOCTb NaMSITU, KOTOPAs 10 CUX
nop He pasragaHa. OHU «3alIOMUHAIOT» HETIOBTOPUMbIE

XapaKTEPUCTUKU BOIbI, CBOMCTBEHHBIE POAHOM PEKE
M, KaK OyaTo 1o HacTaBlieHHnIo «Matepu Jlococn», BO3-
BpalllaloTcs Tyaa, Iie BUIYNUIUCH U3 UKPUHOK. DTO
SIBJIEHHE Ha3bIBa€TCSI XOMUHIOM. YUeHbIe CKJIIOHSIIOTCS
K MBICJIM, YTO UMEHHO IMaMTh 00 YHUKaJIbHBIX CBOM-
CTBaXx BOIBI, IPUCYIINX KaxK 0l HEPECTOBOM peke, 3a-
kpenuserca B JIHK ckaTwsiBaromumxcsi MaJabKoB. DTa
SBOJIOLMOHHAS «[IPUAYMKa» MO3BOJISIET ONTUMAJIbHO
pacrpenensTh TUTAHTCKUE CTana JJococel bomee nin
MeHee paBHOMEPHO T10 HEpeCTOBOMY apealry.

CyuTaeTcs, YTO U3 TUXOOKEAHCKUX JIOCOCEH MEHbIITUM
XOMUMHTOM 00J1aaeT ropOyliiia, ocTajbHble BO3Bpallia-
IOTCS B PEKY CBOEIr0 POXAEHUS C BEPOSITHOCThIO 92% 1
Boile. Ho v muist ropOyiu oTMevaiu nopasuTebHbIe
cJyyau MpegaHHOCTU POAHBIM OeperaM. OMuUcaHbI
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locations and during migrations of thousands of
kilometres. American and Asian salmon can meet
and «share the news» — at least, this is what North
American natives describe in their myth about the
mystery of salmon distribution. Each of the Great
Mother Salmon’s five children was to sail beyond the
sea, to found a new village. And, at least once in life,
each salmon was to return to the place of his birth,
and fulfil their duty to give their lives to other salmon.
The coho, sockeye, pink, chum and chinook salmon
received another instruction from their mother, on
the way home across the sea: to “warn salmon people»
about the dangers encountered on the long road.

Indeed, information plays an important role in the
life of salmon, and while we do not know whether fish
communicate such information, the fish in this family
have a particular memory feature that has not been
fully explained. They somehow «remember» the unique
characteristics of the water of their native river and, as if
by admonition of «Mother Salmon», return to where they
hatched. This phenomenon is called homing. Scientists
think that this memory of the unique properties of water,
specific to each spawning river, is embedded in the DNA
of hatchling fish.

Amongst Pacific salmon species, it is believed the
humpback salmon has the weakest homing instinct,
but others return to their particular birth rivers with a
probability greater than 92%. However, even humpback
salmon display striking instances of devotion to
their native shores. There are documented cases of
humpback salmon, unable to reach the river «smell»
sensed beyond obstructions such as logs and gullies,
laying their eggs in the sea, at the delta of their native
rivers.

A



clIy9am, KoTaa ropoyIra He MOIJIa IPOWTH BBEPX IO
peKe, «3alrax» KOTOPOI OHa Uysiia Yepe3 «3aBalibl» Ope-
BEH MJIM IIPOMOMHBI B 3aHOCAX, TOIIa OHA OTKJIaIbIBajia
HMKpY IPSIMO B MOPE, Y BBIXOJIa BOJI €€ PEKH.

Jlococu HecyT CyIIeCTBEHHBIN BKJAlI B 9KOHOMUKY
CaxaJIMHCKOI 00JacTH, a UX poyib B GOPMUPOBAHUU
01OJIOTMYECKOI TTPOAYKTUBHOCTU PEK TPYIHO Tepeo-
IIeHUTh. TUXOOKEaHCKUE JIOCOCH OTHOCSTCS K TIPOXOJI-
HBIM aHAJAPOMHBIM PHIOAM, HAT'yJI ¥ TIOJIOBOE CO3PEBaHIUE
KOTOPBIX MMPOXOAUT B MOPCKOI Cpefie, a pa3MHOXEHUE B
pekax, KyJa OHU COBEpIIAIOT HEPECTOBbIE MUTPAIIUH.
IIpuxomst Ha HepecT, OHM HECYT B PEKM XMBOE Belle-
CTBO M OMOTeHBI, HAKOIJICHHBIC BO BpeMsI HaryJia B OKe-
a”e. OTMUpas MOCJie HepecTa, OHU He TOJIbKO 00ecIeyu-
BAaIOT 3HEPTUEN PEUYHBIE IKOCUCTEMBI, HO Y OKa3bIBAIOT
OrpOMHOE BJIMSTHUE Ha OKOJIOBOAHY1O hiiopy 1 payHy. Ha
CaxannHe 1 KypHIJIbCKMX OCTpOBaXx 0JIarornoxyJmue MHO-
TUX XXUBOTHBIX, OT HACEKOMBIX JIO OPJIAHOB U MEIBENeii,
TECHO CBSI3aHO C HEPECTOBBIMU MUTPALIMSIMU JIOCOCEH.
Peunple 6eCrIO3BOHOYHBIE: TUNTAHKTOH, TUINMHKY HaCEKO-
MBIX, MEJIKIE pAKOOOPA3HBIC B CBOIO OUePEIb CTAHOBATCS
TUIIIEi MOJIOMY HOBBIX reHepaiuii tococeit. CepebpsiHast
JlococeBasi HUTh TYCTO MPOHU3BIBAET TOOEIEH XKU3HU
PEYHBIX M OKOJIOBOITHBIX 9KOCUCTEM, €€ HEJb3sI U3bSITh
6e3 pa3pyIIeH!S] MIJIJTHOHOB TOHKHX CBSI3€H, 10 CHX ITOP
ele He 10 KOHIIA TOCTUTHYTHIX YeJIOBEKOM.

fop6Oyuwa

T'opOy111a — 3TO MOMCTUHE HAPOAHBII TIOCOCh. 3HAYECHUE
ropOyIIIU IS 5)KOHOMUKU, PABHO KaK U JJIs 9KOJOTUU
CaxanuHa u Kypui, HeBO3MOXKXHO MEePeOIIeHUTh, 3TO ca-
MBI MHOTOYMCJIEHHBIM BUJ KpaCHOI pPhIObI B pEeTHOHE.

Salmon provide a significant contribution to the economy
of Sakhalin Oblast, and their role in the stability of
biological productivity in rivers is crucial. Pacific salmon
are anadromous, and therefore their development and
sexual maturation occurs in marine environments while
they migrate to rivers to reproduce. As they arrive to
spawn, they bring organic matter and living organisms to
the river, accumulated while foraging in the ocean. Dying
soon after spawning, they thereby provide energy for the
river ecosystem and have a huge impact on its flora and
fauna.

On Sakhalin Island and on the Kuril Islands the
wellbeing of numerous animal species, from insects
to eagles and bears, is connected to the spawning
migrations of salmon. River invertebrates, such
as plankton, insect larvae, and small crustaceans,
in turn provide food for new generations of young
salmon. Salmon are thus deeply integrated in the dense
tapestry of life in river and wetland ecosystems, and it
is impossible to remove them without effecting millions
of intricate ecological ties not yet been fully understood
by the scientists.

Humpback salmon

The humpback salmon is an icon. It is the most abundant
salmon species in the region, and its value for the economy,
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B cBOEM polme THXOOKeaHCKUX JIOcOcel ropOyIia — ca-
MBIl MEJIKUI TIpeACTaBUTENb, e cpeaHuii Bec 1,3—1,4
KT. JI0BOJIbHO peliKo B3pOCible 0COOM MOTYT IPEB30UTU
B AJuHY 70 CM 1 OTKOPMUTHCS 10 Beca 6oJiee 4 KT. DTO
HUCKJITIOUYMTETBHO IIPOXOMHOM BUI, HO TJIaBHOE, YTO OT-
JIMYAET 3TY PHIOY OT COOPAThEB IO CEMEMCTBY, — CaMbIi
KOPOTKUH XXKU3HEHHBIN [IUKJI, He TIPEBHIIIAIONINHI, KaK
MTpaBuUJIO, IBYX JIET.

[IpuHSATO TeTUTH CaxXaJIMHCKYIO TOpPOYIITYy Ha IBa cTaaa:
SITOHOMOPCKOE U TUXOOKEaHCKOE€, — B COOTBETCTBUU C Me-
cramu Haryna. Ha mobepexbe Tarapckoro mposiuBa Mac-
COBBI X0 TOpOY 111 HAOTI0AAETCS B MIOHE—MUIOJIE, HA BOC-
TouyHOM CaxaJInHe B MI0JIe—aBrycTe, Ha FoXKHBIX Kypritax
B aBrycTe—ceHTs10pe. MaccoBblil HEpECT MPOUCXOIUT Ha
1—1,5 Mecsiiia To3xe 3axofa peiObl B peKU. Y TopOyIn
TaKke pa3IMJaloT MOKOJIEHUS ¢ BBICOKOW YMCIIEHHOCTHIO
B HEUYCTHBIC TOIBI U ¢ 60JIee HU3KOI — B YCTHBIC.

TopOy11a 3aX0AUT Ha HEPECT MPaKTUIYECKU BO BCE BO-
nmotoku CaxallmHa, 32 UCKJIIOUSHUEM BOJI C CUJIbHOMU
MUHepaau3zanueir. B Mopckux Bomax oHa UMEET ce-
pedpUCTyI0 OKpacky O0OKOB U YUEPHYIO CITUHKY, TaKyI0
pHIOY Ha3bIBalOT cepebpssHKoil. [Ipu epexone B mpe-
CHYIO BOLY, KaK U Apyrue BUAbI IPOXOIHBIX JIOCOCEH,
ropOylia nepecTaeT MUTAThCS U «IIepeoeBaeTCsI» B
OpauHblii Hapsaa. TeJlo caMIIOB TEMHEET M yIIolla-
eTCsl, YEeJIOCTU UCKPUBJISIOTCSI, HA HUX BbIPAacTaloT
OosblIre 3yObl, Yellysl MOrpykKaeTcs B KOXY M Bpa-
CTaeT B Hee, Ha CITMHe 00pa3yeTcst 00JIbIIoi rop0, KO-
TOPBIA U naj pycckoe Ha3zBaHue Buay. CaMKU TOXe
MEHSIOT OKpacKy, HO U3MeHEeHU s (popMBbI Tesia BbIpa-
KEHbI TOPa3/10 MEHBIIIE.

IMocne 3axoma B peKU, MOBUHYSCh NHCTHHKTY, TOP-
Oylla IBUKETCS BBEPX IO TEYCHUIO, IPEOIOICBasT
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as well as for the ecosystems of Sakhalin and the Kuril
Islands, cannot be overstated.

It is the smallest Pacific salmon species, and weighs just
1.3 to 1.4 kg. Very rarely do adult fish exceed a length
of 70 cm or reach a weight of 4 kg. However, within the
salmon family, the distinguishing feature of this species
is its very short life cycle, which does not usually exceed
two years.

Sakhalin humpback salmon is divided into two
populations, according to their feeding grounds: that
of the Sea of Japan and that of the Pacific. There are
massive salmon migrations along the coast of the Tatar
Strait in June and July, near eastern Sakhalin Island
in July and August, and by the southern Kuril Islands
in August and September. Mass spawning occurs 1 to
1.5 months after these fish enter their respective rivers.
Humpback salmon generations are also distinguished
by their biannual breeding cycles, with higher numbers
spawning in odd years and with lower numbers in even
years.

Humpback salmon spawn in nearly all watercourses
of Sakhalin Island, though not in those with strong
mineralization. The species displays a black dorsal
area and silver sides in marine waters, where it is
nicknamed “silverfish”. When in fresh water, like
other anadromous salmon, humpback salmon stop
eating and display their mating “attire”. Male bodies
darken and flatten, they develop bent jaws bend and
large, their scales become embedded into their skin,
and their backs develop a sizeable hump, which
inspired the Russian name for this species. Females
also change colour, but their visible changes are much
less pronounced.

T —— —
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pa3IUYHBIE IPETISITCTBUS Ha Ty TH (3aTOPHI, 3aBaJIbI,
noporu). HepecTuTcsa 3ToT B 0ObIYHO KaK B OCHOB-
HOM pycJie peKH, TaK ¥ B HUKHUX Y4aCTKaX IPUTOKOB
B MeCTaX C JOBOJbHO OBICTPBIM T€UEHUEM, Ha Tepe-
KaTax ¢ He3aMJeHHBIM TPYHTOM U3 TaJIbKU U TPaBUS
¢ mpuMeckhio mecka. HezaBucuMo ot reorpaduu u mo-
KOJICHU S «TE€XHOJIOTUSI» HepecTa ropOyIIIy Be3 e ONu-
HakoBa. CaMKHU POIOT XBOCTOM JIBE-TPU SIMBI IJ1yOU-
Hoi okoJio 30 cM, mtomanbio 1 — 2 kB. M. [Toka camka
3aHMMAaceTCSI YTOMUTEJIbHON MOATOTOBKON THe3/a,
caMIIBI IepXXaTcs OKOJIO Hee B MepapXUIeCKOM I0-
psiKe, yCTAaHOBJIEHHOM B pe3yJbTaTe KOHKYPEHTHOM
60pbObI. JIOMUHUPYIOIIMI caMell BBITIOJTHSET Psi
OpayHBIX IBUXKCHUM, MTPOIIBIBAS BBEPX M BHU3 HAJ
XBOCTOM CaMKH, a BTOPOCTEIIEHHBIE CAMIIbI, YUCJIO
KOTOPBIX MUHOTIA AOCTUTAET MSTU, HAXOASATCS PSIAOM.
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After entering the river, salmon instinctively move
upstream, overcoming various obstacles such as river
congestion, obstructions, and rapids. Humpback usually
spawn in both main river channel and lower reaches of
tributaries, in the pebbly and sandy shallows of areas
with fairly rapid current. Regardless of geography and
generation, the «technology» of spawning is the same
everywhere. Using their tails, females dig two or three
pits, each about 30 cm deep, covering 1 - 2 sq m. While
the female is engaged in this tedious nest preparation,
males remain nearby, arranged in a hierarchical order
established through competition. The dominant male
performs a number of courtship manoeuvres, floating
up and down above the female’s tail, while subordinate
males, sometimes as many as five, remain close by. As

B MOMeHT, KoTja caMKa BIMEThIBA€T UKPY, CAMIIbI
HEMeAJEeHHO BBIIYCKAIOT MOJOKHU, U BOAAa BOKPYT
HHX OKpallluBaeTcs B 6¢blil HBeT. OTMETaB MOPIIUIO
MKpPBI, CAMKa 3achilaeT THe310 U GOpMUpyeT Hepe-
CTOBBII OYrop BbicoTOM 10 40 CM, a caMIIbl YILJIBIBAIOT
B IMOMCKAaX APYTUX LIAHCOB OTAATh CBOIl reHeTuYe-
CKUI MaTepHaJl MAKCUMaJIbHOMY YUCIIY IIOTOMKOB.

3aKphIB IEpBOE THE30, TOPOYIIIa-caMKa IMTPUCTYIAaeT K
CTPOUTENBCTBY BTOPOT'0, OTHAKO CKOPOCTh CTPOUTEITb-
CcTBa ero HamHoro Huxe. Ellle B TeueHne Heneau oHa
OXpaHSIET OTJOXEHHYI0 UKPY OT APYTUX PHIO, HO 3aTeM
ee YHOCUT TeueHue, 1 oHa morubaet. Bcero omHa camka
ropOYIIY MOXET MOCTPOUTH IO TPEX THE3M Y OTIIOKUTh
B cpeaHeM oT 600 g0 2400 nkprHOK. B rombl MOITHBIX
MOAXOA0B K HEPECTUIUIIAM, TJIOAOBUTOCTb OTACTbHBIX
0co0eit 3aMeTHO BBILIE U, TT0 HEKOTOPHIM JaHHBIM, 10-
cturaeT 3000 MKpUHOK.

UYepes mBa—Tpu Mecslia ocie HepecTa U THOeIN POIU-
TeJIel N3 MKPUHOK BBUTYTUISTIOTCS TMIMHKU. B TeueHme
3UMHUX MECSIICB OHU OCTAIOTCS B TPYHTE, ITUTaHUE T10-
JIy9aloT U3 CBOETO XKeJITOYHOr0 Mellrka. BecHOI MOJIoIb
ropOyIIY IIePEXOAUT Ha BHELIIHEE TUTAHKE, U C anipesst
JI0 HavaJia UIoJisl, IOCTUTHYB IJIMHBI 3 — 3,5 cM, cKa-
TBIBAETCS B MOpE, Tlie HAUMHAETCS MOPCKOM TTepHOJ ee
KK3HU. B mpubpexHoii 30He cerojieTK1 ropOyIIu aep-
JKaTcsl HEOJITO, OHU OTKOUEBBIBAIOT B 00Jiee TTyOOKHe
YYaCTKU Mops 1 najee — B Tuxmii okeaH.

B Mope rop0Oyiira muTaeTcs INITAaHKTOHOM, B OCHOBHOM
MEJIKUMU pakooOpa3HbIMHU, OBICTPO PACTET U CO3pe-
BaeT. YXe yepes Toj Iocjie cKaTta MOJIOAY B MOpe cTaja
ropOyIIIM BO3BpaIaloTCs B POIHBIC PEKHU, YTOOBI 3aBep-
IIUTH CBOIO XN3HEHHYIO MUCCHIO U IaTh XXU3Hb HOBOI
reHepalum Jococei

the female releases her eggs, these males immediately
produce milt, turning the surrounding waters white.
Having spawned, the female builds a mound up to 40 cm
on the top of the nest, while the males swim away in search
of other opportunities to maximize the dissemination of
their genes.

After covering this nest, the female starts building
another, but at a much less vigorous pace. For a week,
the female remains to protect her eggs from other fish,
but then she is taken away by the stream and dies. A
single female salmon can build up to three nests, in
which she deposits between 600 and 2,400 eggs, while
more fecund individuals can produce as many as 3000

eggs.

Salmon fry emerge from the eggs two or three months
after the death of their parents. During winter months,
fry remain protected within the riverbed, sustained
by the nourishment of their yolk sac. In springtime,
with their yolk depleted, salmon fry begin to obtain
nutrition from food in their environment, Between
April and early July, fry grow to a length of 3.0-3.5
cm, and then migrate to the sea. They do not remain
in coastal areas long, however, and continue their
migration to deeper parts of the sea, until finally they
reach the Pacific.

In the ocean, young humpback salmon grow and mature
rapidly as they feed on plankton and small crustaceans.
After one year away the sea, shoals of humpback salmon
return to their native rivers to complete their life cycle and
give birth to a new generation.
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Keta

B nococeBoii nytuHe CaxaJuMHCKOI 00JlacTy KeTa 3a-
HUMaeT BTOPOE MECTO ITOCJIe TOPOYIITH 10 yJI0BaM, HO IO
MIPENCTaBUTEIILHOCTH B MUPOBOM OKeaHe — 3TO CaMbIit
pacmpocTpaHeHHBIM THXOOKeaHCKM i Tococh. B Tuxom
OKeaHe KeTa UMeeT MPAaKTUUYECKU CIJIOIIHOI apeas OT
bepuHroBa rposuBa 1o rora noxyoctposa Kopest v iieH-
TpaJbHOM YacTu ocTpoBa XoHcto (SImoHus) Ha a3uar-
cKoit ctopoHe u 10 pekn CakpamenTo B KanudopHuu
— Ha ceBepoaMepuKaHCKo. B ApKTUKY KeTa 3aXOaUT
3HAYUTEIBHO JaJIbllle, YeM IPYTHe TUXOOKEAHCKHUE JIO-
cocH, 31ech ee apealt poTsaHycda nmout Ha 4000 kM ot
pexu MakkeH3u Ha Asicke 10 peku JleHsl B SIKyTuu.

Keta siBnsieTcsl o4eHb LIEHHOU MPOMBICTIOBOI PHIOOI,
ITO3TOMY AeJIaINCh MHOTOYMCIICHHBIC TTOTBITKH PaCIII-
peHus apeajia ee oonTaHus. MIcTopus akKInMaTU3alluu
KeTHI HACUMTHIBAeT yke 0Kojio 100 JieT, ee B pa3HbIe TOIBI
MBITAJUCh 3acCeIUTh B OacceiitHbl benoro, bapeHiena,
Kacnuiickoro Mopeii, a Takxe B o3epo baiikai, HO HU
OIlHA U3 STHUX IOITBITOK TaK M HE YBEHYAIACh YCIIEXOM.

B ominuue ot ropOy1iiu, HaryjabHas KeTa mpeacTaBjieHa
HECKOJBbKMMU BO3PACTHBIMU MOKOJEHUsIMU. Bpemsi,
MIPOBEAEHHOE B MOPE, TOBOJIBHO CMJIBHO OTJINYAETCS Y
OTJIEJIBHBIX 0CO0Ei1, HO OCHOBHASI MacCa KeThI JOCTUTAET
0JIOBOM 3PEJIOCTU U UJIET HAa HEPECT B PeKU B BO3pacTe
Tpex—ueThIpex JieT. B Mopckoil mepuon K3HU OHa 1I1-
POKO paccesieTcsl B ceBepHOi yactu TUXoro okeaHa u B
BepuHTrOoBOM MOpe. DTOT MOABUXHBIM U TITACTUYHBIA
BUJI MOKET KUTh B IIMPOKOM IMANIa30HE TEMIIEPATYD OT
1,5 C no 19 C u coBepIiaTh ThICSYEKMIOMETPOBBIC M-
LIeBbIe ¥ 3UMOBaIbHBIE MUTpalinu. K MOMEHTY Hepe-
CTa cTaja KeThl pacCXOASITCS I10 TeorpaduecKuM peru-
OHaM MPOUCXOXIEH U, YaCThiI0 — B AMEPUKY, 4acThIO B
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Chum salmon

Chum salmon are the most widespread of Pacific
salmon. On Sakhalin Island, however, the chum is
second to hunchback salmon in terms of importance
to the local salmon industry. In the Pacific Ocean,
chum salmon habitat stretches from the Bering Strait
to central Honshu (Japan) and the southern Korean
Peninsula in Asia, and up to the Sacramento River
in California in North America. In the Arctic, chum
salmon are much rarer than other Pacific salmon
species. Here, its range stretches almost over 4000 km
from the Mackenzie River in Alaska to the Lena River
in Yakutia.

Chum salmon is a valuable commercial fish on
Sakhalin Island, and numerous attempts were made
to expand the range of its habitat. The history of chum
salmon introduction spans some 100 years, and over
the course of this period the species was introduced
to regions of the White, Barents, and Caspian seas, as
well as to Lake Baikal. However, none of these attempts
were successful.

Unlike humpback salmon, the life of an individual
chum salmon spans the course of several generations.
Chum spend their adult lives in the North Pacific and
Bering Sea. Generally, chum salmon reach sexual
maturity and set out to spawn in rivers at the age of
three or four years.

This adroit and adaptable species can survive in a wide
range of temperatures, from 1.5-19 C, as it migrates over




Asmio. B 3aBucuMocTr ot reorpacdhr HEPECTOBBIX PEK,
XOII KeThI MOXXET HAUMHAThCS B MIOHE—UIOJIC U 3aKaHUH-
BaThCsA B aBrycTe—HOs10pe. UeM 103k Hee HaXOaUTCs peKa,
TeM B OoJjiee TTO3MHU TTepUOo ITPOUCXOIUT HEPECT, a B
peku SImoHCKUX U F0XXHBIX KyprIIbCKMX OCTPOBOB 3a-
XOIIBI KeTHI MOT'Y T HAaOJIIOmaThcs 10 THBaps. [1o BpeMeHn
3aX0JIa B PeKU MIOBCEMECTHO BBIACIISIOT IBE SKOJIOTHYe-
ckue HOopMBbI KEThl — PaHHIOK (JIETHIOW) U TTO3JHIOI
(OCEeHHI010), TP 3TOM OCEHHSSI KeTa MUMeeT OObIINe
pa3Mepsl, TUIOAOBUTOCTD M 00JIafgaeT 00jice BHICOKUM
TemroM pocta. B CaxanuHckoit ooiactu mpeobaanaeT
OoCeHH s (hopMa, OCHOBHYIO Maccy KOTOPOil BbIJIaB-
JINBAIOT y I0r0-3amaTHOTO ¥ BOCTOYHOTO MOOEpeX Ui
CaxanmHa 1 'y 10XXHBIX KyprIbCKHX OCTPOBOB.

DTo KpacuBas U KpymnHas cepedbpucTtas poidoa. Teso ee
UMeEeT Toprea000pa3Hyio opmy, roioBa Ooblias, ye-
IIysI CpPaBHUTENILHO KpYyITHasl. BeleMKa B XBOCTOBOM
IJIaBHHUKE, B OTJIMYME OT TOPOYIIH, BhIpaXkeHa OTUYET-
JINBO. CaMleI U CaMKHM OYCHDb IMOXOXKU, BU3yaJIbHO pa3-
JIMIUTD UX OYeHB CIIOXKHO. BpauHble n3MeHeHM I OOBIYHO
HAYMHAIOTCS Y KeTHI TIOCJIC BO3BPAIICHUS B PEKU IS
pPasMHOXEHMsI, HO Y IPOU3BOIUTENICH, 3aXONIIINX Ha
HEPECT B KOPOTKHUE PEKU, UBMEHEHU S OKPACKU MOTYT
HayuHaThcs elle B Mmope. Kak u y ropOy1iu, y caM110B
KeTHI M3MeHsIeTesI hopMa Tera — OHO YILIONIaeTcs, 00-
pa3yeTcs HeGOJIBIIION rop0d, YeTIOCTH YIJIUHSIIOTCSI 1
U3rubaloTcs, Ha HUX U Ha SI3bIKe BbIPAcTaloOT ycTpalla-
olIMe KproukooOpasHbie 3yobl. Ha Tese nosBasitoTes
KPYITHBIE ITOTTEPEUHBIC TTOJIOCH HETTPAaBUIBHOI (hOPMHBI,
TEMHOTI'0 U JIMJIOBO-MaJMHOBOTO 1IBETOB, OJIMXKE K XBO-
CTY — I'PA3HO-CEpPhIC UJIU YEPHbIE, HU3 XUBOTA CTAHO-
BUTCSI KPaCHO-(DHOJIETOBBIM. Y CAMOK ITPOITOPIIUH Teia
MIPaKTUUYECKU HE MEHSIIOTCS, YSTIOCTU HE UCKPUBIISI-
I0TCSI, HO OKPacKa CTAaHOBHUTCS XKEJITO-CePOii C TeMHBIMH
nosiocamu. Bo BpeMs HepecTOBOI MUTpallM U B peKe KeTa
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thousands of kilometres to find food or reach its wintering
areas. By the time of spawning, salmon shoals travel to
their geographic region of origin in America or Asia.
Depending on the location of their spawning grounds,
the chum run may begin in June or July, and ends
between August and November. The farther south the
river is located, the later spawning occurs. In the rivers of
Japan and the southern Kuril Islands, migrating salmon
can be observed until January. The time chum enter the
spawning river determines which of two phenotypes is
observed, the early (summer) or late (autumn) form. The
autumn form is larger, more fertile, grows more rapidly,
and isdominant in Sakhalin Oblast. Fishermen obtain the
bulk their catch on the southwestern and eastern coasts of
Sakhalin Island and in the southern Kuril Islands.

This is a beautiful, large silvery fish, with a torpedo-
shaped body, a large head, and rather large scales. The
tail indentation is prominent in chum, unlike that of
humpback salmon. Males and females are very similar
in appearance and difficult to distinguish. Physical
developments for mating usually occur upon returning
to their river spawning grounds, but those fish returning
to shorter streams may already display altered colouration
at sea. Like humpback salmon, the body shape of male
chum salmon changes, with general flattening, formation
of a small dorsal hump, and development of an extended
jaw with fearsome hook-like teeth. Mating colouration
includes large and irregular transverse bands of dark
purple-crimson, approaching a dirty gray or black shade
closer to the tail, and the stomach area turns a reddish-
purple. Female body proportions show little change,
and their jaw shape does not alter, but they do develop a
general yellow-gray colouration with dark stripes. During
spawning, the chum salmon does not eat and the fat

HE IMUTAETCA U CONEPKAHME KMPa B MBILLILIAX CHUXKAETCS
¢9,2—11,3 % 10 0,2—0,5 %, nepes HEPECTOM MSICO JeJia-
eTcs 6€J10BaThIM, BOISHUCTHIM YU HEBKYCHBIM.

KeTa — nocTatouyHo KpyIHbIi 10coch. B AMype neTHss
KeTa TocTUTaeT 77 ¢M B AJIMHY U 5 KT, B cpeAHeM 58 —
61 cm u 2,4 — 3,1 Kr, oceHHsIs KpymHee, 10 96 cMm u 10
KT, BcpenHeMm 72 — 75 cmu 4,1 — 4,9 xr. Ha Caxanune
KeTa MeJibue: JISTHS sl KeTa — J10 63 cM, OCEHHSISl KeTa —
no 85 cm. Ha KamuaTtke ee pasmep 52 — 78 cM, Macca
1,7 — 5,4 xr. CuuTaeTcs, 4TO caMble KpyIHasi KeTa 00u-
TaeT Ha AJISICKe, TaM BCTPEYaloTCsl 9K3eMILISIphI 0oyiee
MeTpa B JJIMHY 1 0KoJio 15 kr. Ho ecTh cBUIETENBCTBA,
yTo Ha CaxauHe B HelnaJeKOM MPOIIIOM BCTPEYaINCh
9K3EMIISIPbl U TIOKPYITHEE.

HepecT keThl cusibHO pacTaHyT. OTneabHbIe 0COOU
BCTPEYAIOTCS B peKax Jaxe B MapTe. Kak mpaBuio, B
HayvaJie MUTpallMy UAYT 0ojiee KPYIHBIE 0COOU, OHU
IIPOXOISAT B BEPXOBbs peK. B 3T0 BpeMst (aBrycr-ceH-
Ts10pb) Ha CaxaquHe OObIYHBI LIUKJIOHBI U Tal(yHBI,

10. laBasTwmt / Yu. Davlyatshin

content of its muscles plummets from 9.2-11.3% down to
0.2-0.5%, and so its flesh turns whitish in colour, and is
watery and tasteless.

Chum is a large salmon species. In the Amur River,
summer chum salmon is 58-61 cm in length and 2.4-
3.1 kg in weight on average, but reaches up to 77 cm and
5 kg; the autumn chum is larger — up to 96 cm and 10
kg — with an average length of 72-75 cm and weight of
4.1-4.9 kg. On Sakhalin Island, however, the species has
smaller proportions. Here, summer chum reaches 63
cm, and autumn chum 85 cm, while on the Kamchatka
Peninsula, summer chum averages 52-78 cm and 1.7-
5.4 kg. The largest chum salmon inhabit Alaska, where
specimens can reach over one metre and 15 kg. However,
there is recent evidence that even larger specimens inhabit
Sakhalin Island.

Chum salmon have an extended spawning period, with

individuals found in rivers as late as March. Typically,
larger individuals are first to migrate, and travel to
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T.3Be3108B / T. Zvezdov

YPOBEHD BOIBI B peKaxX MOBBIIIACTCS, 3TO IeaeT BO3-
MOXHOCTB IIPOX0Ja CHJIBHEIX 0cO0eil Ha BepXHHE He-
pectunuma. [Ipu mepexome peK K 3MMHEN MEXECHU
— TepUuoay C HU3KUM YPOBHEM BOJBI B peKax — Ha He-
peCcTUIININA UACT OoJiee MeJIKasl pplda, KOTopast OTKJIa-
IBIBaeT MKPY B HUXKHEM TCYCHUU PEK.

CueHapuii HepecTa KeThl aHAJIOTUYeH OMMCAHHOMY TSI
ropOy1In. OMOPMOHAITBHBIN TTEPUOM JUTUTCS IO TISITH Me-
CAIIEB, 3aTeM ITOSIBJISICTCS IMIMHKA C OTPOMHBIM OTHOCH-
TeJIbHO pa3MePOB TeJla KeJTOUHBIM MEIIKOM. 3UMOii JIu-
YMHKH MaJIONIOABUKHbI, 5KOHOMAT SHEPI'UI0 KECJITOYHOT'O
MellIKa U AepKarcst B HepectoBoM Oyrpe. Korna Bona cra-
HOBUTCS TeTlIee, MaJIbKU TIOMHUMAIOTCS K TIOBEPXHOCTH,
3ar1aThlBalOT BO3IYX, HATIOJHSIOT IJ1aBaTeIbHbIH Iy3bIph
Y TIepEXOISIT K OOMTaHUIO B TOJIIIIE BOABL. MOJIOH HE Cpasy
MUTPUPYET K MOPIO, OHA JICPXKUTCS CTalfKaMM Ha y9acTKax
€O cJTa0BIM TeYCHHEM Y ITUTACTCS MEIKMMU TOHHBIMH Op-
raHM3MaMM ¥ TMYMHKAMU HACEKOMBIX. YKe uepe3 OnuH
—JBa Mecs1ia ITOoCJie BEIXOA U3 TPYHTA, KOrIa MaJIbKU Ha-
OMpaIOT BEC OKOJIO TIATU T'PaMMOB, OHM HAaYMHAIOT CKa-
ThIBaThCSl B MOpe. B 3T0 BpeMsI U3 «IeCcTpsATOK» ¢ OpaH-
JKeBO-KPACHBIMU TJIaBHUYKaMU, 9—14 nmonepeyHbIMU
MOJ0CKaMU Y TEMHO CITMHO, OHU MPEBPaIlaloTCs B Phl-
00K, TTOXOXXUMX Ha B3poc/ylo KeTy. Bee msiTHa u monocku
HCYE3aI0T, MOJIOIb IIPHOOPETAIOT CEPEOPUCTYIO OKPACKY,
MPOrOHUCTYIO (pOpMYy TeJia, MOSIBJISIETCS Yellysl, YAJINHSI-
€TCs PbLIO U IUIABHUKY, B OpraHM3Me ITPOUCXOAST CIOXK-
HbIe (DMBMOIOTUUYECKIE TIEPECTPONKH TSI KU3HU B MOP-
CKoii Bore. B TeueHme mepBhIx 3—4 MecsIIeB IoCIIe cKaTa 3
PEK CEroyIeTKM KeThl HaryJIMBaroTCsl BOJU3U Oeperos, Mo-
TOM OTKOYEBBIBAIOT B 00Jiee ITyOOK1E MOPCKHE YUaCTKHU, a
Ha 3UMY YXOIST B OTKPBITHIE YacTH TuXoro okeaHa.

B Hacrosiee BpeMsA UUCICHHOCTDb KEThI JOBOJILHO BbI-
cokasi. DTO MOXET OBbITh CBSI3aHO C 6J'IaI’01'[pI/I$ITHbIMI/I

the river’s upper reaches. During this period, between
August and September, cyclones and typhoons are a
common occurrence on Sakhalin Island, causing the
water levels to rise in rivers and making it possible for
strong individuals to reach such upstream spawning
grounds. In the dry winter period, smaller chum
specimens set out to spawn in the lower reaches of
rivers.

Chum spawning behaviour is similar to that of the
humpback salmon. The embryonic period lasts up to
5 months, after which fry emerge with a sizeable yolk
sac. In winter, these fry are inactive, using the energy
stored in this yolk while staying within the protective
spawning mound. As the water grows warmer, fry come
to the surface, gulping air to fill their swim bladders
and commence their life in the water column. Juvenile
salmon do not immediately migrate to sea, but instead
establish schools in areas with weak currents, where
they feed on small benthic organisms and insect larvae.
One or two months after emerging from the mound, the
fry have grown to weigh about 5 grams, at which point
they set out to the sea. Young fish, with their orange-
red fins, 9-14 transverse stripes, and dark dorsal side,
develop their adult salmon appearance once at sea.
Spots and stripes disappear and their colouration
turns silver as they develop scales, an elongated snout
and fins, and oblong body, along with other complex
physiological adjustments to life in the sea. During
the first 3 to 4 months after leaving the river, chum
salmon juveniles fatten near the coastline, and then
migrate into deeper seas, migrating to the open Pacific
for winter.

Currently, the population of chum salmon is high.
This may be due to favourable ocean conditions, and
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YCIIOBUSIMU B OKeaHe, a TAKXKe CO 3HAYUTETbHBIM POCTOM
HMCKYCCTBEHHOTO BOCITPOM3BOACTBA KeThI. PEIOOBOIHEIE
3aBoabl CIIHA, Kanaapl, Sdmonnu u Poccuu exeromHo
BBIMTYCKAIOT B OKeaH 6oJsiee 2 MJIPA IITYK MOJIOAU KETHI,
Takue 00bEMBI YKe CPAaBHUMBI C €CTECTBEHHBIM BOC-
TMPOU3BOJICTBOM BO BceM apealie. M 1o KeThl 3aBOJI-
CKOTO pa3BelieHUs B yJIOBaX ITOCTOSIHHO PacTeT, TOJBKO B
AnoHuM mocjie MacCoBOTrO CTPOUTETBCTBA PHIOOBOTHBIX
3aBOJIOB YJIOBHI YBEJIMYMJIMCH Ha TTOpsiaoK ¢ 20 mo 200—
250 Thics4 TOHH KeThl B roa. [lo MHEHUIO yUeHBIX, TaKOe
MAacCOBO€ UCKYCCTBEHHOE BOCIIPOM3BOICTBO HECET B cebe
yIrpo3y AJsl AUKUX jococei. KonmyecTBo ecTeCTBEHHbBIX
HEPECTUJINII HEYKJIOHHO COKpaIlaeTcsi, Mep T10 UX 3a-
IIUTE OT aHTPOIIOTEHHOTO BO3AEICTBUS HEAOCTATOUHO,
UAET IPOLECC 3aMelleHUS JUKUX JIOCOCE 3aBOICKUMMU.
Mexay HUMM 000CTpsieTCs TTUIeBast KOHKYPEHLIMS B pe-
KaX 1 OKeaHe, 3aBOICKME JIOCOCH 3aIIOIHSIOT €ECTECTBEH-
Hble HEPECTUJIHIIA, YTO BEET K CHUKEHUIO ITPUPOTHOTO
O1opa3HOOOpa3usI 1 XKM3HECTOMKOCTH BUA.

Knxxyy

CepeOpsIHBIN KpacaBell KUKyd — ONMH U3 CAMBIX 3aBET-
HBIX TpOoeeB Y TaIbHEBOCTOYHBIX CIMHHUHTUCTOB. OT
JIPYTUX BUIOB TUXOOKEAHCKUX JIOCOCE! OH OTINYaeTcs 00-
Jiee MEJIKOM CepeOpUCTOI Yelryeid, KOpOTKUM M TOJICTHIM
XBOCTOBBIM CTE0JIEM M TEMHOM CITUHOM C OKPYTIIBIMU Uep-
HBIMU IISITHBIIIKAMU U CHHE-3¢JICHBIM OTJIMBOM.

Kukyu pactipocTpaHeH, TJ1aBHBIM 00pa3oM, IO ce-
BepoaMepUKaHCKOMY Mmobepexbio TUXOro okeaHa,
rae oH obutaer ot Ansicku n1o Kanudopuuu (peka
CakpameHTo). [1o azuarckomy nodepexxblo apeas mpeai-
CTaBJICH OTAEIbHBIMU YYaCTKAMU, PACTIJIOXKEHHBIMHU OT
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to a significant increase in artificial salmon hatcheries
that, in the USA, Canada, Japan and Russia, annually
release more than two billion juvenile chum into the
seas, an amount comparable to the natural reproduction
of this species throughout its entire habitat range. The
proportion of artificially hatched chum salmon has
increased in fishermen’s catch. In Japan, for example,
after the extensive construction of hatcheries catch has
increased from 20,000 to 200-250,000 tons per year.
However, scientists believe that such extensive artificial
breeding poses a threat to wild salmon. The number of
natural spawning areas has been steadily decreasing,
and measures to protect them from human impact
are insufficient. However, wild salmon continue to be
crowded out by those raised on farms, and severe food
competition in rivers and the ocean occurs between these
populations. In addition, factory salmon occupy the
natural spawning grounds of wild salmon, which leads to
a decrease in natural biodiversity and species resilience.

Coho salmon

Coho salmon, or silver salmon, is among the favourite
trophies of Far Eastern amateur fishing enthusiasts. Coho
salmon differ from other Pacific salmon species in their
smaller silver scales, shorter, sturdier tail base, and darker
dorsal side, with black spots and a blue-green tint.

The Coho salmon primarily inhabits the Pacific coast
of North America, from Alaska to the Sacramento River
in California. On the Asian Pacific coast, their habitat
includes several distinct areas, such as between the




peku AHaabipb Ha T-Be UykoTka, B1oab KamMmuyaTku u
nobepexbs ceBepo-3arnaaHoit yactu OXOTCKOro Mops,
0 peK, BMAaJAalOlIMUX B I0XHYIO 4acTb AMYpPCKOTO
aumaHa. Kuxyu 3axonut B peku KomaHmopckux,
Aneytckux, Kypunbckux octpoBoB u CaxaianHa, enm-
HUYHO BCTpeyaeTcs B peke AMyp, B pekax [Ipumopbs u
CEeBEPHOTro Mo0epexXbs SIMOHCKOT0 0. XOKKa10.

Kuxyd — nmeHHasi TpoMBICIIOBasI peida, HO, TT0 CpaBHE -
HUIO ¢ TOPOYIIIeH 1 KeTOM, YMCICHHOCTh €€ HeBeIrKa.
YucieHHOCTh a3MaTcKoro craaa kuxyda B Poccuu B
HacTosIIee BpeMs HaXOAUTCS Ha OUYeHb HU3KOM yPOBHE.
B oTmenbpHBIE TOOBI TMTPOIIJIOTO BeKa YIOBHI JOCTUTAN
12—14 ThICSIY TOHH, a B OCJeAHUE AECITUIIETUSI OHU
KOJIeOMI0TCS 0KOJIO 1,5 ThICSIY TOHH, YTO HE MPEBBI-
I1aeT OJTHOTO MPOIIEHTA OT 00IIIETO BHIJIOBA JIOCOCEeit Ha
HanbHem BocToke. Ha CaxanmHe KMXYyY pacceaucs
IIPMMEPHO IT0 TeM K¢ peKaM, KOTOPhIC IIPEATIOUNTACT 1
oceHHSS popMa KeThl. OH BCTPeJaeTCs 10 BOCTOYHOMY
nmo0Oepexbio, ENMHUYHO U He KaXXIbIil TOJ 3aXOAUT B
DPEKU I0TO-BOCTOKA U 3ajinBa AHUBA. bojee BrIcoKas
YHUCICHHOCTD KMXXYyda OTMEYaeTCs Ha CeBepO-BOCTOKE
ocTpoBa — B pekax Jlaru, Teimb, HaOunb u npyrux.

Ha Gonbieii yactu apeasia KUKy IMpeAaCcTaBIeH JETHEH
n ocenHei popmamu. OgHako Ha CaxanunHe 6onee 80 %
MMPOU3BOAMTEIEH 3aX0AST HA HEPECTUINIIA, HAUMHAs
C KOHIIa CEHTS0pPS, TO €CTh B CPOKU, XapaKTepHbIE AJIs
oceHHel GopMbl. KMXXy4 HEPECTUTCS MO3XKE APYTUX
TUXOOKEAHCKU X JIOCOCEH, €ro HEPEeCT CUIbHO PACTIHYT
U MPOJOJIXAETCS 10 CEPEAUHBI AeKa0psl.

Kaxk u npyrue nmococu, KMXyd BO BpeMs IIPOIABUXKE-
HUS K HepPEeCTUJINIIAM IpuodpeTaeT OpadyHBIi Ha-
psII: y caMIIOB Ha 60OKaX M OpIOIIKe IMOSIBJISIETCS CHa-
yaJjia po30Bble OTTEHKU, a TOTOM 60Ka OKpalluBarOTCs
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Anadyr River and Chukotka Peninsula, along the coast
of the Kamchatka Peninsula, in the northwestern Sea
of Okhotsk, and in the rivers flowing into the southern
Amur estuary. Coho salmon migrate to rivers of the
Commander Islands, the Aleutian and Kuril Islands,
Sakhalin Island, and also occasionally in the Amur
River and the rivers of Primorsky Territory and northern
Hokkaido (Japan).

The coho salmon is a valuable food fish, yet its population
is small compared to those of hunchback and chum
salmon. Currently, the Asian population of coho salmon
in Russia is at an extremely low level. During the previous
century, there were catches of 12-14,000 tons some years,
but in recent decades the catch has plummeted to 1.5
million tons — less than 1% of the total salmon catch in
the Far East. On Sakhalin Island, coho generally inhabit
rivers alongside autumn chum salmon. The species is
spread along the east coast, and occasionally migrates to
Anivo Bay and southeastern rivers. Higher numbers of the
coho salmon are observed in the northeast of Sakhalin in
the Dagi, Tym, and Nabil rivers.

In most of its range, both summer and autumn forms of
coho salmon coexist. On Sakhalin Island, however, 80%
of coho come to spawning grounds after September, when
they are in autumn form. Coho spawns later than other
Pacific salmon species, with its breeding season extending
until mid-December.

Like other salmon, the coho develops mating colouration
during its migration to spawning grounds. Males develop
shades of pink along their stomach and brick-red sides, a
small dorsal hump, and their jaws change shape. Females
display fewer changes, but develop an olive colouring with
reddish tinges.

B KUPIMUYHO-KPACHBIE 1[BETA, BHIPACTAET HEOOJb-
o rop06, n3MeHsoTCs yenoctu. CaMKu MEHSIOTCS
MEHbIIIe, B OKPACKe MPpeo0IagaoT OJIMBKOBBIE TOHA C
KPacHOBATHIM OTTEHKOM.

Buonornueckue rmokasarem KMxKyda, Kak 1y IpyTUX BU-
JIOB THXOOKEAHCKMX JIOCOCEH, 3aBUCST OT IT0JIa, BO3pacTa
U paitoHa pasaMHoxeHus. B Kaname kuxxyu 6ojiee Kpym-
HBII, OH MOXET TIOCTUTaTh ATUHBI 98 cM 1 Macchl 14 kT. Ha
CaxanuHe nj1Ha Tejia Bapbupyet ot 40 10 69 cM, a Macca
ot 1,2 10 6,8 KT, OJHAKO BCTPEYAOTCS OCOOM JITMHOM 10
88 cM. MuHuMMaIbHAsSI aOCOMIOTHAS TVIOAOBUTOCTH CAMOK
a3MaTCcKoro Kuxyva — 1228 MKpMHOK, a MaKCMMaJIbHas
— 9000 nxkpuHoK, B cpenHeM — 4000 UKPUHOK.

V K1Kyda pa3imyaroT IBe SKOJIOTHIeCKUe (POPMEIL: ITpo-
XOOHYIO N KWNJTYI0, KOTOPasd BCIO )KM3HbL ITPOBOAUT TOJIbKO
B nipecHoit Boge. Ho Ha Caxanune xxuias opma He
BcTpeuaeTcs. Kak My HEKOTOPBIX IPYTUX JIOCOCEN, Y HETO
HMeeTCs CBoeoOpa3Hoe pa3ieieHIe CaMIIOB Ha OOBIKHO-
BCHHBIX ITPOXOAHBIX, MEJIKMX 1 KapJINKOB. B nomnyaauugax

T.3ee3pos / T. Zvezdov

Biological parametres of the coho salmon, as with other
species of Pacific salmon, depend on age, sex, and area
of reproduction. In Canada, coho salmon reach 98 cm
and 14 kg, larger than on Sakhalin Island, where mature
specimens range from 40 to 69 cm, and 1.2 to 6.8 kg, with
occasional specimens attaining lengths of 88 cm. Female
fertility levels differ, producing an average of 4,000 eggs
within a range spanning as few as 1228 eggs and as many
as 9000 eggs.

There are two distinct coho forms, anadromous and
non-anadromous, with the latter living exclusively in
freshwater environments. However, the non-anadromous
form does not occur on Sakhalin Island. As observed in
other salmon species, coho salmon have some peculiar
divisions of male type: anadromous males, small, and
dwarf. Anadromous coho males, i.e. those who fully
develop at sea, constitute the majority of the population.
Dwarf males do not exceed 20 cm, as they never enter the
ocean and reach maturity in the river. Small males spend
only 1-2 months in the ocean and return to spawn in rivers
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JOMHUHHPYIOT IIPOXOIXHBIE CAMIIBI C TOJTHOLIEHHBIM MOP-
CKMM TIEPUOAOM pa3BUTHA. ECTh KapJMKOBBIE CAMIIBI,
He npesbilatonue 20 cM B JJIMHY, OHU BOOOILe HUKOI1a
HE BBIXOIST B MOpE, a CO3pEBalOT B peke. BecTpeuarores
TaKKe MEJIKUeE CaMIIbl, MJIA KalOPKH, 3TH B MOPE IIPOBO-
AT Bcero 1—2 Mecsitia 1 BO3BpallaloTcs B peKH JIJIs Hepe-
CTa BIIOJIHE CO3PEBIINMHU 3K3eMILIsIpaMu. 11 pasMHO-
2KE€HU A BCC TPU TUTIA CAMIIOB COBEPIICHHO ITOJHOUCHHEI.
Brosiornyeckuii CMBICI TAKOTO pa3HOO0pa3nst COCTOUT B
TOM, YTO KPYITHBIE PEACTABATEIM CTA] YACTO HE JOXOMAT
B HY>KHOM KOJMYECTBE 10 HEPECTUIIUIL, PACIIOJIOXEH-
HBIX B BEPXOBbAX, 1 TOraa B OIJIOAOTBOPCHU U UKPhI yia-
CTBYIOT KAIOPKH M KapJUKH. YTO KacaeTcst caxaanHCKOro
KMXKY4Ya, TO OH BOCITPOM3BOIUTCS Ha TIEpU(EPUU CBOETO
BHJIOBOT'O apealia, UMeET YIIPOLIEHH Y0 MOMYISIIUOHHYIO
CTPYKTYPY, M [IO3TOMY KalOPOK M KapJIMKOB KMXKy4a B ca-
XaJIMHCKNX PEKax MPaKTHYECKU HET.

JIMYMHKY HAYMHAIOT BBIXOAUTH U3 TPYHTA B TOJILY
BOJIbI B KOHIIE Masi. MoJionb KUXKy4da AepXUTCS cTali-
KaMU U MPEANOYUTAET MEJIKOBOIHBIE 3aUJICHHBIE
YYaCTKU PeK ¢ 3aMeJIeHHBIM TeueHueM. [lepBoe BpeMst
PBIOKHM TTeCTPO OKpalIeHbI: 00NN OJIMBKOBO-3€JIEHO-
BaThIil TOH, TeMHas CIIMHKA, HAa O0KaX MomepeyHbie
TEMHBIC MSITHA, IJIABHUKY CBETJI0-OpaHXeBbie. B peke
MOJIOAB TIPOBOAUT OT ABYX IO TPEX JIET U aKTUBHO MH-
TaeTCs BO3AYIITHBIMU HACEKOMBIMHU, BO BPEMS Hepe-
CTa JIOCOCEBBIX — MKPOIi, a BO BpeMsl cKaTa — MOJIO-
IbIO TOPOYIIU 1 KeThl. JIOCTUTHYB AJWHB 12—14 cMm,
KWXYY CKaThIBA€TCsl B TPUOPEKHYIO 30HY, a 3aTeM MU-
IpUpPYeT B OTKPBITHIE BOAbl OXOTCKOTro Mopst u Tuxoro
okeaHa. Yepes ron c HEOOIBIIUM YKE B3POCIbIE PHIOBI
BO3BPAIIAIOTCS B PONHYIO PEKY Ha HEPECT.

CaxaJIMHCKUI KMKYY B IIPOMBICIE CYIIIECTBEHHOM POJIU
HE UTpaeT, ¥ OOBIYHO OH BbLIABJIMBACTCSI BO BPEMSI JIOBA

112

near maturity. All three types of males are completely
capable of breeding. This diversity has biological
significance, as it ensures that small or dwarf males are
present to fertilize eggs when larger anadromous males fail
to migrate in sufficient numbers to the spawning grounds
upstream. Since Sakhalin coho spawn on the periphery
of the species’ range, its population is less diverse, with
almost no small or dwarf males present.

At the end of May, fry emerge from their nests into the
water column. Coho juveniles establish schools and
prefer shallow slow-flowing stretches of muddy rivers.
Fry are brightly coloured, olive-green with darker dorsal
colouration, and exhibit light orange fins and transverse
dark spots on their sides. Fry spend two to three years in
the river, feeding on flying insects, but also on salmon eggs
during the spawning season, and even humpback and chum
fry as they migrate downstream. Upon reaching 12-14 cm,
coho juveniles migrate to the coastal zone, later continuing
to the Sea of Okhotsk and the Pacific Ocean. A year later,
sexually mature fish return to their home river to spawn.

Sakhalin coho salmon are not important for the fishing
industry, and are instead caught as bycatch while fishing
for autumn chum salmon.

The primary reasons for the poor condition of the coho
population are overfishing and widespread poaching. As
a result, the coho salmon has completely disappeared
in many rivers. While poachers catch large numbers of
spawning fish, many amateur fishermen catch juveniles.
There are successful coho hatcheries on Sakhalin Island,
and when this practice becomes more widespread,
artificial breeding could stabilize the population size if
the rivers containing coho salmon breeding grounds are
granted wildlife refuge status.

.-.B' TutoB / V. Titov
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KEThI B IEpUO OCEHHEro xona. [1aBHbIe TPUYMHBI TLJIO-
XOTO COCTOSIHUS TTONYJSIIUNA KUXYyda — CBEPXJTUMUT-
HBII BBIJIOB U Ype3BbIUaiiHO BHICOKMI YPOBEHDb OpaKko-
HbepcTBa. Ha MHOrMX pekax KMKy4 MPaKTUYECKU UCUE3.
TTpousBoauTenn 10OBIBAIOTCS B OOJBIIIOM KOJUYECTBE
OpakoHbepaMH, a MOJIOAb — MHOTOYUCIEHHBIMU pblOa-
KaMU-TI00UTENSIMU, BbLIABJIUBAIOIIMMU €€ Ha YIOUKY.
Ha CaxanuHe ecTh yoauHble TTOMBITKU UCKYCCTBEHHOTO
pa3BeneHust Kuxyua. Eciiv 3TOT onbIT yaacTcs pacuiu-
pUTB, TO 32 CYET UCKYCCTBEHHOTO Pa3BEeICHUS MOXHO
YBEJIMYUTH YUCTIEHHOCTH MOMYJISILIUU, OTHAKO, TP YCIIO-
BUU, UTO HA PEKAX, TJE PACIIOIOXKEHBI 3aBOBI IJI1 pa3Be-
NEHU S KUXKYy4a, OyIeT yCTAHOBJIEH 3aMIOBEIHbI PEXUM.

Cuma

CurMa TIepBOii U3 HEPECTOBBIX MUTPAHTOB TOSIBIISICTCS
B JAJIbHEBOCTOYHBIX peKaX. Cpenu ApyTux IpeacTaBu-
TeJiel polla OHA OTJIMIACTCS IPEBHOCTHIO ITPOMCXOXKIC-
Hus. CuMa — mepexoHoe 3BEHO B 9BOJIIOLIMHU JIococeit
OT APEBHUX PbIO, MOXOXUX HA OJIarOPOAHBIX JIOCOCEM,
K COBPEMEHHBIM IIPEICTaBUTEIISIM POJia.

Cuma-cepeOpsiHKa OUeHb IOX0Xa Ha ropOy11y, pa3iu-
YUTb UX MOXHO 10 Uelllye, y CAMbI OHa GoJiee KpyITHasi,
TaKXe ee OTINYAeT CUITbHO BOTHYThIN aHAJIBHBI IJ1aB-
HUK ¥ BbIIAIONIasicsa GpayHasi packpacka. Y B3pocoii
CaMKHU, TOTOBOI K HEpeCTy, Ha TeJie TIOSIBISIOTCS T0-
NEPCUYHBIC TEMHBIC ITOJIOCHI M KPYITHBIC KPYTJILIC ITATHaA
MOYTHU YepHOTOo IIBeTa. B Mope aTa okpacka maJio 3a-
MeTHa. HepecToBBI# Hapsia caMiia BKJIo4aeT Bce 60-
TaTCTBO OTTEHKOB OT SIPKO-KPACHOTO O HEXXHO-Ma-
JUHOBOTO, HECJIIYYallHO B MEPEBOJE C AHTJIMICKOTO U
SITOHCKOTO CHMa 03HAYaeT «BUIITHEBBII JIOCOCh».
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Masu salmon

Masu salmon is the first migrant fish to appear for
spawning in Far Eastern rivers. Its ancient origin
distinguishes it from other members of its genus, as it
occupies a transitional stage in the evolution of salmon-
like ancient fish into modern representatives of the
genus.

Masu salmon resemble humpback salmon, but their
mating colouration differs, and they have larger scales
and a concave anal fin. Before spawning, adult females
develop dark transverse stripes and large blackish spots.
At sea, this colouration is not as conspicuous. Male
spawning colouration boasts rich shades ranging from
bright red to pale crimson, and it is no wonder that the
Japanese name of masu salmon literally means «cherry
salmony».




A.
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ITo cpaBHEHUIO C APYTUMU TUXOOKEAHCKMMMU JIOCO-
CSIMU CMa MMeeT HeOOJIBIION eCTeCTBEHHBIN apeall.
ITo KaKMM-TO IPUYMHAM BUIITHEBBIE JOCOCH HE HAIIIJIA
JOPOTU K aMepUKAHCKOMY KOHTUHEHTY U BCTPEYaloTCs
TOJIPKO B C€BEPO-3aIlaTHOM YaCTH a3UaTCKOro Imobdepe-
Xbs THXoro okeaHa.

CuMa — BecbMa TeIJIONIOOUBBIM BUJA, CeBEepHee
Kamyarckoro nmoigyoctpoBa He BcTpedaeTcs. OCHOBHOM
palioH pacnpocTpaHeHUs — OacceitH SmoHcKoro
Mopsi. OHa 3aXOAUT Ha HEPECT B PEKU ceBepa MoJyo-
crpoBa Kopes, [Tpumopbst, peky AMyp, a TAaKXe B pEKU
CaxaJnHa U STIOHCKUX OCTPOBOB XOKKaiI0 1 XOHCIO.
B HeOonbnx KoinyecTBax oTMevaetrcs Ha KOXHBIX
Kypunax.

B pexu 1oxxHOro CaxajamHa cuiMa MacCOBO 3aXOIUT
IBYMsI-TpeMs BOJTHAMM C cepeauHBI Mas. B cepenune
WIOHSI — HavaJje UIoJISl Ha OTY NeJIMKATeCHYIO pblOy OT-
KpbIBAaeTCS JULIEH3MOHHBIM JIOB, KOTOPHII C HETepIie-
HUEM XKAYT ThICIYU pbhI0OAKOB-TI0OUTENEH.

OmHakKo He BCerma M He Be3le K CHMe OTHOCUJINCH TaK
MOUYTUTENbHO, KaK Ternepb. B 1774 rony u3BecTHBII Ha-
typanuct Crennep ornucan Ha Kamyarke 3aragouyHyio
DPBIOY «T'OKCIOC», KOTOpAas, ITO-BUANMOMY, HE YTO MHOE,
Kak cuMa. «B Boubloit peke BoguTcst ppiba, UMeHYe-
Mas UTeJIbMEHaMU “Taxcroc”, pycCKUMU ke “BopoM™. B
WI0JIe OHA OTIETbHBIMH OCOOSIMY TTOMHUMAETCSI BMECTE
¢ nIpyroio peiooto. UTeabMeHbl paccKasbiBaloT, OYATO
OHa BOPOBCKUM CITOCOOOM COCTAaBIISIET CBOE TEJIO IO
4acTsM, 3aUMCTBYS €ro OT BCeX JPYyTuMX MOJIHUMAI0-
LIUXCS IO peKe pbl0, MO3TOMY-TO OHA, KaK 3TO ObIBaeT
¢ BOpaMU, BCTpeYaeTcs pexXe IPYTUX, YeCTHBIX JIIO-
neii. Tak Kak ToJjioBa ee MoXoxXa Ha TOJIOBY TOpOYIIIH,
TO, IO MHEHU IO UTEJIbMEHOB, OHA U 3aMMCTBOBaJa ee

Masu salmon have a smaller natural range than other
Pacific salmon species, and does not occur in North
America, exclusively inhabiting the northwestern
Asian-Pacific coast. Masu is a thermophilic salmon,
and is not found north of the Kamchatka Peninsula.
The Sea of Japan is its main area of distribution. To
spawn, it migrates to the rivers north of the Korean
Peninsula, in Primorsky Territory, the Amur River,
Sakhalin Island, and Hokkaido and Honshu (Japan).
Small numbers are also observed on the Southern
Kurile Islands.

From mid-May, two or three waves of masu salmon
migrate to northern rivers of Sakhalin Island. In mid-
June and early July, thousands of angling enthusiasts
obtain their fishing licenses to catch this delectable
fish.

However, masu salmon have not always been so
respected. In 1774 Steller, the famous naturalist,
described mysterious «gachsus fish” discovered along
the Kamchatka Peninsula, likely to be masu salmon.
‘In a large river,” he wrote, ‘there is a fish that the
indigenous Itelmen call “gachsus” and the Russians
call «thief». In July, individual specimens migrate
upstream, together with other fish species. The Itelmen
believe that this fish thievishly assembles its body piece
by piece, borrowing parts from all other fish coming
upstream.” Stellar continues, ‘Since its head resembles
that of humpback salmon, the Itelmen say that it has
borrowed its head from the humpback. Also, they
say, the masu stole its stomach from sockeye salmon,
its back from dolly varden, and its tail from chinook
salmon. For this reason, the Itelmen do not consume
masu salmon and instead discard it, believing that even
dead it can steal parts of other fish.’
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y TIOCJIeIHEH, YKpaB B TO XXe BpeMs OpIoXo y HepKH,
CIIMHY — y MaJIbMBI, a XBOCT — Y 4aBbIYM. [10 3TOI XKe
MpUYMHE UTEeJIbMEHbl HUKOTA €e He CyIllaT, a BbIopa-
CBIBAIOT, MoJIaras, 4YTO OHA U MEpTBasi BOpyeT y Mpoyeii
pBIOBI €€ MUY ».

Ha CaxanuHe Xon CUMBI MPOAOJIXAETCS C CepearHbI
Masi 10 CepeNuHbI aBrycrta. B peky cuma 00bIYHO BXO-
IUT HEOONBIINMU TpyIIaMu 1o 5—15 ocobeii u riepe-
MelllaeTcsl BBepX 1o peke. B KoHlle Xxona HEeMHOTOYMC-
JIEHHAsI CMa «PacTBOPSIETCS» B KOCSIKaX ropoyu. JIist
Pa3MHOXEHUS 3TOT CUJIBHBIM TOCOCHh MOTHUMAETCS
BBICOKO B BEPXOBbSI PEK U MPUTOKOB, BIJIOTb 10 ObI-
CTPBIX TOPOXUCTBIX PYUbEB, KyJIa He MTPOHUKAIOT APY-
rue Jjococu. Ha moaxomax K MectaM HepecTa cMMa 3a-
JNEPXKUBAIOTCSA Ha TTYyOOKHUX yJacTKax MPOTOK, sIMaxX U
3aBaJiax, IJe HEKOTOPOE BPEMSI XKMBET, BbIXKUAAsI OKOH-
4YaTeJbHOTO CO3PEBAHM ST TTOJIOBBIX MPOMLYKTOB.

Cam mpolecc HepecTa CUMbI IPOXOIUT B CXKaThie
cpoku. B HepecTe ¢ caMKOi 0OBIYHO YUYaCTBYIOT OUH—
IIBa IIPOXOIHBIX caMIla M HECKOJIbKO KapJIMKOBBIX, HO
CaMKY MOTYT OILJIOHOTBOPSITH WJIH TOJIHKO ITPOXOIHEIE,
NJIN TOJIbKO KapJIMKOBbLIC CaMIIbI.

PBIOBI OcTalOTCST HA HEPECTUIMIIAX IO €CTCCTBEHHOM
rubenu, mpuIeM IIPOXOTHbIE CAMKH U CaMIIBI ITOT'H-
0al0T MOJHOCTHIO, a KAPJUKOBBIE CAMIIbI YACTUYHO BBI-
KMBAIOT U yYACTBYIOT B HEpeCTEe Ha CAEAYIONMUA TOI.
[11010BUTOCTH CUMBI 3aBUCHUT OT pa3Mepa caMoK, MaK-
cuMasibHasg — 10 6000 UKPUHOK, B CpeTHEM — OKOJIO
3000 UKPUHOK Ha OTHY CAMKY.

Monoabs CUMBI 3aJC€PKNBACTCA B HpeCHOfI BOJC Ha OJIN-

TeJIbHBIN CPOK, OT OHOro a0 Tpex Jier. Ha Caxanune
OCHOBHasI Macca MOJIOAH CUMBI IIPOBOAUT B peKax OMUH
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On Sakhalin Island, masu salmon migrate from mid-
May to mid-August, when groups of 5 to 15 individuals
enter the rivers and begin their journey upstream. At the
end of the run, the scarce masu mingle with humpback
salmon. To breed, this robust salmon travels as far as the
upper reaches of rivers and small streams, where other
salmon species do not venture. When approaching their
spawning grounds, masu salmon pause in deep river
waters amongst debris, where they spend some time to
fully mature.

Spawning has tight deadlines. For each female, there are
one or two anadromous males and a few dwarf males, but
only one of these groups will succeed in the fertilization
process.

Individuals remain in spawning grounds until their
natural death, and while all anadromous males and
females die soon after mating, some dwarf males survive
to participate in the following spawning season. The
fecundity of masu specimens depends on the size of the
female, each of which releases an average of 3,000, but up
10 6,000, eggs.

Masu salmon juveniles remain in freshwater for a long
time, between one and three years. However, on Sakhalin,
the majority of masu juveniles spend only one year in the
rivers. Unlike coho juveniles, young masu can jump out
of water to catch live insects.

Fishermen often mistake growing masu juveniles
for dwarf males (which can be as small as 19 cm and
170 g). Masu salmon easily acclimate to freshwater
lifestyles, and establish sustaining populations when
living in artificially created environments, such as
in the reservoirs of Primorsky Territory, cut off from
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roa. OT Mmononu KHNXy4da MOJIOAb CUMBbI OTIINYACTCA
yyaCcTKaMun o0UTaHUS U TEM, YTO OHa CrocoOHa JOBUTH
2KNBbIX HACCKOMBIX, BLIIIPbITMBaA 3a HUMU U3 BOJbI.

BrimaBnuBaeMasi B OOJIBITUX KOJTMIECTBAX MOJIOTH CUMBI
MMEET MHOT'O Ha3BaHUM: «IIECTPYIIKA», «KaMEHKa»,
«rmoaKamMeHKa». Ppibaku 4acTo NMpMHUMAIOT MOAPOC-
IIYI0 MOJIOAb CUMBI BMECTE C KapJIUKOBBIMU CaMIIaMMU,
KOTOpBIE MHOTAA NOCTUTAIOT Beca 170 T 1 niauHBI 19 cMm,
3a XUJIYIO TIPeCHOBOIHYIO hopmy. JloKazaTeIbCTBOM
CYLLECTBOBAaHUS MPECHOBOJHON pa3HOBUIHOCTHU 3TOTO
BHUJIa MOTJIO OBITh OOHAPYXXEHUE CaMOK-ITOAKAMEHOK
CO 3peJILIMU TOHaJaM1, OMHAKO TaKas caMKa 3a BCIO
HWCTOPUIO HAOJIONCHM I Oblila BHIJIOBJICHA TOJBKO OJI-
Haxabl B mpuMopckoii peke Kuepke. OmHako Xopo1io
M3BECTHO, YTO CHMa JIETKO 00pa3yeT XXKUJIble IPECHO-
BOIHBIC TTOMYJISIIIUK B UCKYCCTBEHHO-CO3TaHHBIX YCIIO-
Busx. Kiraccmueckuit mpumep — opMupoBaHUe TaKUX
nonyasiuuii B Bogoxpanunaumax [pumopbsi, oTpe3aH-
HBIX OT MOp# MJIoTUHaMU. CpenHue pa3Mephl KUJI0OK
CHMBI MEHBIIIE, YeM Y TPOXOIHON (hOpMEBI, a MSICO 3a-
MeTHO cBeTiee. MHTepecHO, uTo Ha TaliBaHe W I0KHBIX
ANoHCKUX OCTpoBax 0OUTAET TOJbKO XMJast hopMa
CHMBI, a TIPOXOAHOM He 0OHAPYKEHO.

CKar MOJIOn¥ CUMBI HAUMHACTCSI BECHOM M ITPOIOIKACTCS
JIo cepearHbI JieTa. B Mope 3Ta ppiba )KMBET OT OHOTO 10
JBYX JIET, JaJeKMX OKEAHCKMX MUT'PALIMil HE COBEPIIIAET,
JIEPXUTCS B OCHOBHOM paiioHe B LlycuMcKoro TeueHust
SmoHckoro mops u B Oxotrckom mope. IlooBospenoit
CTaHOBUTCS Ha TPETheM—IISITOM TOIaX XXU3HU, B MOPE
MUTaeTCs pakooOpa3HbIMU, peXe METKUMU phIOaMMU.

Ha Caxanune Bec cuMbl KoJiebnercs B ipeaenax 1,3 — 3,7
KT. Hanbonpmmx pa3MepoB 3TOT BUJ JOCTUTAET B AMype
u pekax [TpruMopbs, TIe YaCTO BCTPEeUYatoTCs IK3EMILISIPBI

the sea by dams. The average size of non-anadromous
fish is smaller, while its flesh colour is lighter. It is
interesting that Taiwan and southern Japanese islands
are inhabited exclusively by non-anadromous masu
salmon.

The downstream migration of juvenile masu starts in
spring and lasts until mid-summer. Fish spend up to two
years at sea without any oceanic migrations, remaining
mainly in areas of the Tsushima Current in the Sea of
Japan and Sea of Okhotsk. They become sexually mature
between three and five years of age, feeding on crustaceans
and, less often, small fish at sea.

On Sakhalin Island, masu salmon reach 1.3-3.7 kg. The
largest specimens, of 3-4 kg, are found in the Amur
River and Primorsky Territory. The highest registered
weight of a masu specimen is 6 kg, but unofficial records
describe the historical catch of a giant specimen of 71
cm and 9 kg.

Masu salmon have the smallest population of Pacific
salmon species and, while there have been no scientific
surveys of its numbers in the Far East, experts assume it
is scarce. It constitutes less than 0.01% of the total catch
of Pacific salmon, i.e. less than 50 tons for the entire Far
East. The largest masu quota is allocated to amateur and
sporting fishermen on Sakhalin Island.
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no 3—4 xr u 6osee. MakCMMaIbHBIN BeC COBpEMEHHOM
CHMBI 6 KT, HO B IUTEPAType €CTh YIIOMIHAHMS O TTIOMMKE
TUTAaHTCKOW CUMBI JJIMHOM 71 ¢M 1 BecoM 9 KT.

CuMa — caMBbIil MaJIOYNCJIIEHHBIN U3 TUXOOKEaHCKHUX
nococeii. Criennaan3upoBaHHBIX UCCIEIOBAHU ee 3a-
[1aCOB HE MPOBOJUTCS HU B OJHOM pervuoHe JlajabHero
BocToka, HO 3KCIIepTHBIE OLIEHKM MOKa3bIBAIOT, YTO
oHM HeBequKU. Ee moiis B o611emM o0bemMe yJaI0BOB TH-
XOOKEaHCKUX JIOCOCEH He MPeBhIIIAeT COThIE JOJIU ITPO-
LIEHTA, B a0COJIIOTHBIX BEJIMYMHAX 3TO MeHbIIe 50 TOHH
Ha Bech JlanpHuii Boctok. Hanbonblinas KBoTa BbLJIOBA
CUMBI 17181 TIOOUTENBCKOTO 1 CIIOPTUBHOI'O PhIOOIOB-
cTBa BheIIensieTcst Ha CaxalHe.

CaxaNMHCKUN TauMeHb

CaxalIMHCKMii TaiiMeHb — POACTBEHHUK TUXOOKEAHCKUX
JI0COCEM, KOTOPBIA MOXET JOCTUTATh IIPU OJArONpHUsIT-
HBIX YCJIOBUSIX BHYIIHMTEIBHBIX pa3MEPOB: B INIMHY 0oJice
1,5 M u Becom 6otee S0 KT. DTO cCUJIbHASI M KpacuBasl pbiOa.
B Mope y Hee okpacKka cepeOpucTasi, a B peKe ¢ HadyajaoM
HEPECTOBOIO X0/a TeJIO IPUOOPETAET KPAaCHOBATHIM OT-
TEHOK, a Ha 00KaX MOSBJISIOTCSI CBETIO-MaJIMHOBBIE TO-
IIepPEeYHBIE MOJIOCHL. Y CaMLIOB B 3TO BPeMs Ha CITMHHOM,
aHaJIbHOM M XBOCTOBOM IlJIJABHMKAX 00pa3yeTcs sipKasi
MaJIMHOBAs KaliMa LIUPUHOI OKOJIO CAHTUMETDA.

TailiMmeHb OTHOCUTCSI K MPOXOAHBIM PbIOaM, HO 4acTO
€ro Ha3bIBaIOT NMOJYTPOXOAHBIM, 32 MHOTOUYUCJICHHBIE
HaryJibHble, 3MMOBaJIbHbIE U HEPECTOBbIE MUTPALLUU
13 Mopsl B peKy u oopaTHo. Korga-to apean caxaauH-
CKOTO TaliMEH 51 0XBAThIBaJI MOOEpeEXbe A MOHCKOro MOpst
ot 3anuBa [lerpa Benukoro 1o AMypcKkoro iuMaHa, o.
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Sakhalin Taimen

The Sakhalin taimen is a relative of Pacific salmons.
In favourable conditions, it reaches an impressive 1.5
m in length and can weigh more than 50 kg. Normally
displaying silver colouration, during spawning season it
turns a reddish hue marked by lighter stripes. Males also
develop a 1-cm bright crimson border around their dorsal,
anal and caudal fins.

Sakhalin taimen is anadromous, but is often considered
semi-anadromous since it undertakes multiple
migrations, back and forth, between sea and river. Once,
its range included the shoreline of the Sea of Japan
from the Gulf of Peter the Great up to the Amur delta,
Sakhalin Island, the southern Kuril Islands, Hokkaido,
and northern Honshu.

T.3Be3p08 / T. Zvezdov
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CaxanmH, 0. XOKKai10, CEBepHYIO YacTh 0. XOHCIO K
IOxubIe Kypunbckue ocrpoBa. B HacTosiiee Bpemst —
9TO SHJAEMUYHBINM BUJ C OUaTOBBIM apeasioM, U JaHHbIE
MO €0 pacnpeaeJeHUIO0 U YUCIEHHOCTU HYXJAAI0TCS B
yrouHeHnH. CaMble YCTOMYMBBEIC U KPYITHBIE 3a11achl
TalimeHst Ha CaxanHe — B peKax ceBepo-3anaaHoro rno-
o0epexbs octpoBa (Buaxty, Teik, Jlax u 1.4.). B ocTanb-
HBIX palilOHaXx, Te TAUMEHbD €11€ BCTPEYAETCs, OH UCTIbI-
THIBA€T MOIIIHBIM aHTPOIIOTEHHBIN ITPeCcC, KOTOPBIN B
psiae pek MpUBOAUT CHavajda K CHUKEHUIO YUCIEHHO-
CTH, a 3aTEM U NMOJHOMY UCYE3HOBEHU IO TaiiMEH .

I'naBHbIE MECTOOOUTAHU S TAMMEHSI — 3TO HUXKHEE Te-
YeHHE U YCThEeBBIE YIaCTKH OOJIBIINX PEK, COJIOHOBATHIC
JIaTYHBI, YCTbeBbIE MPOTOKU U OYXThI. [Tocie 3uMOBKU
B3pOCJIbIe 0COOM YXOISIT B MOPCKOE TTPUOPEXbE 4151 BOC-
CTaHOBJICHUS CHMJI M BO3BPAIAIOTCS B PEKU IJIsI Hepe-
cra. Hepect coBnagaeT ¢ BECCHHUM IMaBOIKOM B KOHIIE
anpess Wiv cepenuHe Mas. HepecTuiuiina HaXonsTcsl B
CpeaHeM U HUKHEM TeUYeHU U MEJIKMX PEK UJIU B BEPXHEM
TeYCHUM OOJIBIINX PEK, Ha yJacTKaX ¢ TaJIeTHBIM TPyH-
TOM U riryouHoi 0,3—1 M. [11000BUTOCTD KOJIEOIETCSI OT
3380 mo 17680 UKpMHOK, cocTaBJIsisl BcpemHeM 8300 mTyK.
IMocne HepecTa MPOU3BOAUTENN OTKOUYEBBIBAIOT U3 PEK B
3CTyapyM U TIpUJIeTaloiie K HUM yJ9acTku Mopst. Haryn
oco0eli B IIpeTHePECTOBOM BO3PACTe TOXE ITPOUCXOINT B
MOPCKOM MpPUOpEKbe, HO B TEUEHUE JIeTa TaliMEHb MOXKET
HEOIHOKPATHO 3aXOAUTH U B IMIPECHYIO BOAY.

JIMYMHKY BBIXOOST U3 6yrp0B B MIOHE — HayaJIC NI0JIisd.
TaitmeraTa pacceAdr0TCA IO MEJIKOBOAbAM ITIOCJIE TOTO,
KaK C HUX OTKOYE€BaJla MOJIOAb I‘Op6y']_l_II/I nketbl. HaunHas
C roagoBaJioro Bo3pacrta, MOJOAb HACEJIAgCT OosblIMe
OMYTbLI UJIN MJIECHI C MEIJIEHHBIM TCYCHHUEM, C 3aUJICH-
HBbIM IIE€ECYAHBbIM MJIU TaJICHHBIM IHOM, C HABUCILINMU NI
ynaBIMMHU ACPEBbAMU. W3 Manbix PEK MOJIOOb TaiMEH 1

Currently, Sakhalin Taimen is an endemic species with
a range limited to separate areas, and the data on its
distribution and population need clarification. Most
large and stable taimen populations are in the rivers of
northwest Sakhalin Island (the Viakhtu, Tig, Lakh, etc.).
In other areas, the taimen is under strong anthropogenic
influence, which in a number of rivers has led to its
decrease, then complete disappearance.

Major taimen habitats include estuarine and lower
regions of large rivers, as well as brackish lagoons,
estuary canals, and bays. After wintering, adults go to
coastal marine areas to recuperate. They then return
to rivers for spawning, which coincides with the spring
floods of late April or mid-May. Spawning grounds are
in the middle and lower reaches of small streams and in
the upper reaches of large rivers, in areas with pebbly
riverbeds and depths between 0.3 and 1.0 m. Females
produce from 3,380 to 17,680 eggs, with an average of
8,300. After spawning, taimen migrate downriver into
estuaries and adjacent sea areas. Taimen also prepare for
spawning by storing energy while in in coastal marine
waters, but during summertime they are frequent visitors
to freshwater.

Fry emerge from the nesting mound in June or early July
and settle in shallow waters after juvenile humpback and
chum salmon migrate downstream. Upon reaching one
year, juveniles inhabit large pools beneath over hanging
or fallen trees, or river stretches with a slow current and
a silty, sandy, or pebbly bottom. At two to four years
of age, they travel downstream to settle in larger river
channels. Juvenile taimen feed on benthic invertebrates
and insect larvae. Once they attain a size of 20 cm,
however, they switch to a predatory lifestyle and begin
hunting other fish.
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CKaTBIBAETCST B BO3PACTE IBYX—YETHIPEX JIET M pacces-
eTcs I10 pycily 00abIINX peK. Mojonbsie 0coOu 00bIYHO
KOPMSITCS TOHHBIMU O€CITO3BOHOUHBIMU U TUYMHKAMU
HAaCEeKOMBIX, TOKa JTUHA TeJia PHIObI He JOCTUTHET MpPU-
MepHo 20 cM, TOrIa TaliMeHb TIEPEXOIUT Ha XUIITHBIN 00-
pa3 XXU3HU U HAUMHAET OXOTUTHCS Ha IPYTUX PHIO.

TaiimMeHb MMeET HU3KU I TEMI pOCTa U MO3IHEE CO3pe-
BaHMe, IEPBbIiA pa3 3TU PhIObI HEPECTSATCS TOJIBKO B 6—8
JIET, ¥ 3TO OAWH 13 (haKTOPOB, AEJIAIOIINX STOT B OCO-
O0eHHO ysI3BUMbIM. CaxaJlWHCKUH TaliMeHb BKJIOUYEH B
KpacnHyto kHury CaxaJIMHCKOI 00J1acTH KaK JIOKaJb-
HBIM 9HAEeMUYHBIH Bua JlanbsHero BocToka ¢ cokpaiia-
IOLIENCSl YMCIEHHOCTDI0, Hy XK natoiuiics B oxpaHe (111
KaTeropus), a Takxke B KpacHyto kHury Poccuiickoit
®enepaunu. C Hauana 2006 roga caxaJuHCKUAM Taidi-
MEHb BKJIIOYEH TaKX€ B MEXIYHAPOIHBI KPaCHBIA
CITMCOK OXpaHsSIeMBIX BUIOB.

CrnenunaaucThl CXOASTCS BO MHEHUU, UYTO OCHOBHAS
yrpo3a TaliMeHI0 CETrOJHS UCXOIUT OT TIOOUTETbCKOTO U
MPOMBILIJIEHHOr0 pbI00JOBCTBA. HEKOHTpOIUpPYEeMblii
OpakKOHbEPCKUU BBIJOB MPOUCXOMAUT MPEUMYIIE-
CTBEHHO BECHOM BO BpEM I CKaTa U OCEHbIO B [IEPUO/I 3a-
X0J1a pBIOBI B peKU Ha 3MMOBKY. CaMbIif MOIITHBIN IIpecc
TMPUYPOYEH K 3MMOBAJIbHOM MUATPAallMU, KOT/1a TANMEHb
WHTEHCUBHO OTKAPMJIMBAETCS B HUKHUX ydyacTKax
pex. bosbllioe KoIM4ecTBO MOJIOABIX TaliMeHel OT1aB-
JIMBAETCS BO BpEM I MOAJIEAHOM PbIOAJIKU HA sIMaX.

OauH pbIOOJIOB C YAOUYKOM BHIJIABJIMBACT B TOJ IECSATKU
ocobeit TaiiMeHsI B BO3pacTe A0 ABYX JieT u 0oJee. [1o pas-
HBIM OLIEHKaM, OpMEHTUPOBOYHAST YUCJIEHHOCTh phl0a-
KoB-moouTeseit Ha CaxajiiHe cocTaBiIsgeT 0Koao 50—60
ThICSY YeJIoBeK. ECIIN B3I Th OT 3TOr0 KOJIMYeCTBA XOTSI ObI
TPEThIO YaCTh, TO MOJYYaeTCs, YTO 3a IO KPIOUKOBBIMU

Taimen grow slowly and have late sexual maturity.
They first spawn at 6-8 years of age, which heightens
the vulnerability of the species. Sakhalin taimen is
listed in the Red Book of Sakhalin Oblast as a species
endemic to the Far East with a declining population
that requires conservation (category 3). Sakhalin
taimen is also listed in the Red Book of Russia, and
since 2006 has also been present on the international
list of endangered species.

Researchers agree that amateur and commercial fishing
is the main threat to Sakhalin taimen. Poaching occurs
in spring, during downstream migrations, but especially
in autumn when taimen return to winter in the rivers. Ice
fishing also inflicts considerable harm on the juvenile
taimen population in winter.

One fisherman, equipped with a simple rod, can catch
dozens of young taimen under two years old. It is
estimated that there are 50-60,000 amateur fishermen
on Sakhalin Island. Even if we consider only a third of
this number, this would indicate that approximately
200,000 young taimen are caught here annually.
Although many of these fish are released, their further
survival remains questionable. The Sakhalin Fishery
and Oceanography Scientific Research Institute has
found that an optimistic estimate places the total adult
population at 10,000 individuals. Since this is the adult
breeding population sustained with an estimated annual
birth of 500,000 juveniles, the long-term survival of the
Sakhalin taimen population is clearly jeopardized.
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cHacTIMM u3biMaeTcs He MeHee 200 TeIcs g ocobeid. [dazke
€CJIM IOMYCTUTh, UTO OOJIbIIASI YACTh PhIO OTIYCKAETCSI,
TO BOIIPOC UX BBIXKMBAHUS MOCJIE TIOUMKU OCTAETCS OT-
KpbIThIM. [Ip1 3TOM 00111231 YUCAEHHOCTh OJIOBO3PEBIX
0oco0eli 3TOro KpaCHOKHUKHOTI'O JIOCOCSI BO BCEX peKax
CaxanuMHa, 10 CaMOMY ONITUMUCTUYHOMY CLIEHAPUIO,
oueHusaercs corpyaHukamu CaxHPO B 10 Teicsa4 oco-
Oeii, a BeposiTHasl YMCJAEHHOCTh MOJIOIU B OJMKai e
rofbl €XerogHo MoxkeT nocTurath 500 ThICSY IK3eMILISI-
POB, UYTO HEAOCTATOYHO JIJIs1 OJIATOIOTY Y ST OMYJISILIU .

TpybonpoBoabl nepexoaaT
peKu

Hns peanuzauuu npoekra «CaxajanH-2» KOMIaHUU
«CaxanuH DHepIXU» MPEICcTOsSTI0 MOCTPOUTH Ha-
3€MHYI0 YacThb Ta30MpoBoaa U HedTenpoBoOaa MOUTU
yepes3 BeChb OCTPOB — B Kopuaope minHoi 800 KM ot
3ajuBa AHUBA Ha lore 1o 3ajuBa YaiiBo Ha ceBepe.
Ocob6eHHOCTH penbeda OCTPOBa Ieaald CTPOUTETb-
CTBO TaKOW TPyOOIPOBOAHON CUCTEMBI HEIIPOCTOM
3aja4yeii, a ¢ y4eTOM HeOOXOAUMOCTHU MepeceyeHus
OI'POMHOT0 KOJIMYECTBA BOAOTOKOB, B KOTOPHIX Hepe-
CTUTCS JIOCOCh, TaK U TOMCTUHE YHUKAIbHOM. BaxHo
ObIJIO TaK CHJAaHUPOBATb U OCYIIECTBUTH CTPOUTEN b-
HbIE pabOThI, YTOOKI yiIepO OT HUX O0Ka3ajacs MUHHU-
MaJIbHBIM, YTOOBI BCE MepeceKkaeMble peKU U PyUbU CO-
XPaHWJIY CBOIO PhIOOX0O3AMCTBEHHYO LIECHHOCTD, YTOOBI
Ka4eCTBO HEPECTUJIUII OCTAJIOCh MPEXHUM U YTOOBI
DBIOBI B peKax He CTajlo MEHbIIIE.

[TosTOMyY mepen CTpOUTENbCTBOM OBIT NJIUTEIbHBII
TIepHOJI TIOATOTOBKH, OH BKJIIOUMJI B Ce0sT 60JIee COTHU
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Pipeline river crossings

During the course of Sakhalin-2 Project, Sakhalin
Energy constructed the land-based portion of the oil and
gas pipeline across nearly the entire island, a stretch of
800 km from Aniva Bay in the south to Chaivo Bay in
the north. Considering the topology of Sakhalin Island,
constructing a pipeline was itself a complicated task,
and the fact that this pipeline had to cross numerous
rivers of all sizes, and take into account local salmon
spawning areas, presented a challenge truly unique in
its complexity.

Thus, the construction stage was preceded by a long
period of preparation that included more than a hundred
surveys and studies in the development of documentation
on the hydrology, water chemistry, fish fauna, ecology,
and commercial fisheries of those rivers crossed by
pipeline.




C.Nobko / S. Lobko

ChEMOK U MCCIIEIOBaHU, pa3paboTKy MHOXECTBA J10-
KYMEHTOB M0 TUAPOJIOTUU, TUAPOXUMU U, UXTUODayHE,
9KOJIOTUU U PIOOX03SICTBEHHOMY 3HAUEHUIO TIepece-
KaeMbIX TpyOOIIpoBOJaMu peK. DTa uHbOpMaIus Obliia
HeoOxoarMa, YTOObI CleIaTh OLIEHKY BO3ACHCTBUS HA
okpyxatomyio cpeny (OBOC) B pamkax TeXHUKO-3KO-
HoMUYeckoro obocHoBaHus ctpoutenbeta (TOOC).

BecripetieneHTHBIT 00beM TEXHUUYESCKHUX MCCIIEIOBA-
HUU ¥ TIPOCKTHBIX pabOT Kacajcs BOIIPOCOB CTPOU-
TeJIbCTBA TPYOONPOBOMOB M JIMHUI BOJIOKOHHO-OII-
TUYECKOM CBSI3U, OLEHKU 3KOJOTMYECKUX PUCKOB U
CTeTIeHW YYBCTBUTEIBHOCTU BOTOTOKOB K BO3IEii-
cTBUI0. Bee aTU aHaIU3bI, MOKYMEHTHI, UCCIICIOBAHU S
OBLIM TOITOJTHEHBI JTYYIITM MEXIYHAPOTHBIM OITBITOM,
B pe3yJibTare Bo3HMKJa CTpaTerust CTpOMTEIbCTBA I1e-
pEeXomoB yepe3 BOIHBIC 0OBEKTHI.

OcHOBHaZ 1eJIb pa3pabOTKM 3TOr0 JOKYMEHTA COCTO-
sila B MAKCMMaJIbHOM CHMXEHUM HeOJIarornpusiTHOro
BO3ICHCTBUS Ha MepecekaeMble peku. KoHKpeTHO
3TO 03Hayvano, yTo «CaxajauH DHepIXW» MOCTaBHUJIa
nepen coboil cepuio 3aga4 ¥ NPUOPUTETOB: MUHHU-
MU3UPOBATh U3BMEHEHU I PEYHOTO nHa, (hOpMBI Oe-
peroB u pycen pek, 3¢pHeKTUBHO KOHTPOJIUPOBATH
KOHIIEHTpAalNIO B3Beceil B BoJe M HAKOIJIEHUE MeJI-
KUX (ppaKIUii TPYHTA Ha JHE BOJOTOKOB, YTOOBI 13-
0exaTh HeraTUBHBIX U3MEHEHU I OMOTOINOB U MECT He-
pecra poi0. [1pu pazpaborke Ctparternu B «CaxaauH
DHepAXU» UCTOJIb30BaIU COOCTBEHHBIE (POHOBBIE
JaHHBIE, a TAKXe WHOOPMAIIUIO, MOATOTOBJIEHHY O
CaxaJUHCKUM yIIpaBJeHUEM 10 TUAPOMETEOPOJIOT U
1 MOHUTOPUHTY OKpy:Katolei cpenbl 1 CaxaJIMHCKUM
HayYHO-UCCIEN0BATEIbCKUM NHCTUTYTOM PBIOHOTO
X03s1iicTBa U okeaHorpaduu. @rHaTbHAS BEpCUsI 10-
KYMeHTa OblJla pacCMOTPEHA U TMoJIyunja ogoopeHue

A great deal of technical research and design planning
was needed to address issues of pipeline construction,
fibre-optic communication lines, environmental risk
assessment, and the degree of local sensitivity and
potential impact. This research, documentation, and
analysis was executed according to international best
practices, resulting in the formation of the Strategy for
Construction of Pipeline Water Crossings.

The major objective of the Strategy was to minimize adverse
impact on the environment. Accordingly, Sakhalin Energy
set a number of related goals and priorities: to minimize
changes to the riverbeds and the courses and shapes of
riverbanks and channels; and, to effectively monitor the
concentration of suspended matter in river waters and the
accumulation of silt at the bottom of streams, in order to
avoid adverse changes in spawning habitats.

In developing its strategic approach, Sakhalin Energy
used its own baseline data and information produced by
both Sakhalin Administration for Hydrometeorology and
Environmental Monitoring and Sakhalin Research Institute
of Fisheries and Oceanography. The final version of the
document was reviewed and approved by the Federal State
Body Sakhalinrybvod (Fishery Management Department).

A work plan for construction at river crossings was compiled
in order to ensure implementation of these strategies. Each
watercourse crossing was assigned a precise location, specific
details of construction technology, and measurements to
undertake for impact minimization. Also crucial was a
monitoring plan that enabled tracking of the quality and
effectiveness of the implementation of these individual
measures. The monitoring plan included steps to establish
control, distribution of responsibilities, and requirements for
all participants in the construction process.
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bemepanbHOro TOCyIapCTBEHHOTO YUYpeXXKIeHUS
«CaxanuHpbIOBOIY.

st ocyniecTBIEHU I OTUX CIOXHBIX 3a7a4 OblLJ1 pa3pa-
00TaH MJjaH paboT IO CTPOUTEILCTBY ITepexonoB. s
KaXXI0T0 BOIOTOKA OB yKa3aHbl KOHKPETHBIC MECTa,
JIleTaju TEXHOJIOT MY CTPOUTEbCTBA, a TAKKe IJIaHUPY-
e€Mble MEPHI IO CMSITYEHUIO TToceacTBU. Eiie oqgHuM
BHYTPEHHUM «3aKOHOM», TTO3BOJIMBIITM OCYIIIECTBUTH
MOCTaBJICHHBIC 3a/1a4y, ObIJ TUIAaH MOHUTOPUHTA, T.C.
MJiaH MPOBEPKU KayecTBa padoT U 3¢ HEKTUBHOCTU
BHEIpPEeHUS KOHKPEeTHBIX Mep. [1naH MOHUTOpUHTA
BKJIFOYaJI MEPHI 110 OpTaHW3alMU KOHTPOJIS, pacmpe-
nelleHre 00sI3aHHOCTEe U TpeOoBaHUS K OTUETHOCTHU
LIS BCEX YYACTHUKOB Mpoliecca CTPOUTENbCTBA.

MeTtoabl «nepexofoB» yepes
peKku

B MupoBoil nmpakTuke AJis1 CTpOUTENIbCTBA TPYyOOIIpo-
BOIHBIX IIEPEXOIOB Yepe3 PEeKU MPUMEHSIOTCS pa3HbIe
BapHaHTHI: HaI3¢MHasI IIPOKJIaKa C ITOMOIIBIO MOCTOB-
TpyOOIPOBOIOB, TOPU3OHTATBHO-HAIIPaBJIeHHOE Oype-
HUe, MOKPBIf MeTOA (ITONBOAHAS MPOKJIagKa B TpaH-
mee), cyxoir Meton (IIpoKJjaagKa 4yepe3 CyXoe pyclo).
Kaxmplit M3 3TMX METOIOB MMEET CBOU IIPEUMYIIeCTBa
W HEOCTATKU, KOTOPbIE ObLIU TILATEIbHO MPOaHaJInu3u-
pOBaHbBI Ha ATATle aHaJIM3a PUCKOB U IJIaHUPOBaHU S pa-
60T. B pe3ynbrare ObLJIO IPUHSITO PELIEHUE OTKA3aThCs
OT HaJ3eMHOTO METONA B CBA3U C TEXHUUYSCKUMU TPYII-
HOCTSIMU, CBSI3aHHBIMU C OCOOEHHOCTSIMU CaXaJIMHCKUX
PEK M TIOTOHBIX YCIIOBU I, a TAKKE B LIEISIX 00€CTIeYeH U ST
06e30IMacHOCTH TPYOOIIPOBOAHOMN CUCTEMBI.
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Methods of pipeline crossing

There are different methods of constructing pipeline river
crossings that can be implemented: an elevated pipeline
with pipeline bridges; horizontal directional drilling; the
wet method (laying the pipe in a trench underwater);
and the dry method (laying the pipe in a dry bed). Each
of these methods has its advantages and drawbacks,
which were carefully analyzed during the stage of risk
analysis and planning. In the end, the project decided
against the elevated method, due to technical difficulties
associated with weather conditions and the peculiarities
of Sakhalin rivers, and also to ensure protection of the
pipeline system.

T.38e3a08 / T. Zvezdov




CyXoif METOII CTPOMTENILCTBA IIEPEXOHAOB UYepe3 PeKH
npearnoJaraeT NepekpbiTie BOIOTOKA UM OTBOJ PEKU
C TIOMOIIbIO MJOTUHBI UJIU IPYTUX CPENCTB IS OCY-
1LIECTBJIEHU S pabOT Ha «CyXoM» pyciie. Mcrioib3oBaHue
3TOr0 METO/A BO MHOTMX CJy4asiX MO3BOJISIET CHU3UTh
PUCK HapyIIEHU S peUHbIX 9KOCUCTEM, O1HaKo B Poccun
9TOT METOJ He PACIPOCTPAaHEH, U Ha UCIOJb30BaHUE
9TOr0 BapuaHTa CTPOUTEIHCTBA MEPEXONOB HE OBLIO
noJy4yeHo paspelieHue. TeM He MeHee, B HEKOTOPbIX
ciydasix repexojl OblJ OCYyIIECTBIIEH «IIOCYyXYy» U3-3a
MPUPOIHBIX SIBJEHUI, KOT[la peka oKa3ajaach MOJHO-
CTBHIO 3aMeP3LIEH 3MMON UJIU NIEPECOXILIEH JIETOM.

TexHoNOTHSI MOKPOTO METOJa IMPOKO UCTIOIb3YETCS
BO BCEM MUPE, OHA BKJIIOYAET PhIThE TPAHIIIEU, YKJIAAKY
Tpy0O 1 00paTHYIO 3aChINKY TpaHIieu. OOBIYHO TPy0OO-
MPOBOJHBIE TPAHIIEW POIOT C MOMOINIBIO 9KCKaBaTOPa
WV JparjiaiiHa, Korna 30Ha 0CSIraeMOCTH 9KCKaBa-
Topa HefpocTaTouHa. M3BieKkaeMblil TPYHT MOMEIIAIOT
B KOHCTPYKIIUH, B KOTOPBIX 00ecIiedrnBaeTcs ero ooe-

3BOXWBaHWE, UJIU XK€ YKJIAABIBAIOT B TPAHIIICIO, KOTO-
pPYIO CO3MalOT Ha I0JI0Ce 3eMJICOTBOAA, Ha TOCTATOU-
HOM pPacCTOSIHUU OT Oepera peku, 4TOOBl BHIHYTHIM
TPYHT ¥ I'PSI3eBBIN TOTOK He Monagaau B peky. B TpaH-
IIIe0 YKJIAABIBAIOT MOATOTOBJICHHBIM OTPE30K TPYOHI,
TO €CTh TOT, YTO OBLI 3apaHee CBApeH M ITPOIIe] TH-
IPOCTaTHYECKOE MCHBITAHKE, TPAHIIEes 3aChIIIacTCs
BBIHYTBIM TPYHTOM. ECJIM BBIHYTBIN TPYHT OKa3aJjcs
HETIPUTOIHBIM JJIsI UCTIOJIb30BAHUSI, BMECTO HEro MC-
MTOJIB3YIOT MaTepHrall, B3SITBIN C IMOJIOCH 3eMJICOTBOA
WM U3 KaKOTO-HUOYAb Kapbepa. B 3aBUCHMOCTH OT
CKOPOCTHU TEUEHU S BOJbI U XapaKTepa BBIHUMAaeMOTro
TPyHTa, HapyIlleHWe TOHHBIX OTJIOXEHUN U MMePEeHOC
B3BEIICHHBIX BEIIECTB MOXET JOCTUTHYTH 3HAUNTEIIb-
HBIX MaciITaboB. Eciiy He IpUMEHSITh CITeHaIbHBIX
Mep IO CHUXEHUIO BO3IEUCTBUS HA PEKY, 3TO MOXKET

The dry method involves blocking the waterway, or
river diversion by dams or other contraptions in order
to complete the pipeline construction process in the
«dry» channel. In many cases, this method allows ways
to reduce the risks of upsetting the river ecosystem. In
Russia, however, this method is not widely used, and
so the option did not receive approval. Despite this, in
some instances the dry land method was nevertheless
possible due to natural phenomena, such as when the
river was completely frozen in winter or dried up in the
summer.

The wet method is widely used around the world, and
involves trenching, pipe installation, and backfilling.
Usually, underwater pipeline trenches are built using
an excavator or, when use of the former is restricted, a
dragline. Extracted soil is either placed in tanks to dry,
or held in the river at a sufficient distance so that the
trench is not refilled by soil and debris. A pre-welded
pipe segment has passed the hydrostatic test is then
laid in the trench, after which the trench is filled with
excavated soil. Ifthe excavated soil isunsuitable, material
taken from the ROW or any quarry is used instead.
Depending on the speed of water flow and the nature of
the excavated soil, large-scale disturbances of sediment
and the dispersal of suspended particles can occur. If
steps to reduce impact on the river are not taken, these
disturbances can negatively effect fish, invertebrate, and
aquatic plant communities, both directly and indirectly.
Thus, to minimize their negative impact, such pipeline
crossings should be constructed within a short period
of time, ranging from a few hours for small streams to
several days for large rivers.

With horizontal directional drilling, pipes are laid
beneath the watercourse. When drilling the well,
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0Ka3aTh MPSIMOE ¥ KOCBEHHOE OTPUILIATETbHOE BT SI-
HUE Ha COO0IIEeCTBa PbI0, 6ECITO3BOHOYHBIX W BOJHBIX
pacteHuit. YTOObBI MUHUMU3UPOBATh HETATUBHOE BO3-
HeﬁCTBHe, TaKUE MEPEXOAbI JOJIKHBI OBITH MMOCTPOCHDLI
B KOPOTKHE CPOKU: BPEM I, OTBOAMMOE Ha TIPOBENECHU I
CTPOUTENBHBIX PA0OT, KOJEOIETCSI OT HECKOTbKUX Ya-
COB JIJIS1 HEOOIBIIUX PYYbEB, 0 HECKOJbKUX AHEU A5
0oJsiee MIUPOKUX PEK.

ITpu ncnonb30BaHM U METOIa TOPU3OHTAJIbLHO-HAIIPaB-
JIEHHOT0 OypeHUsI MpOoKJiaaKa TpyOornpoBoaa OCyIecT-
BJISIETCSI IOJI AHOM BOAOTOKA. [Tpr OypeHU U CKBa>K MHbI
OypoBOI1 pacTBOp MomaeTcs Moj AaBJeHUEM AJs yaa-
JIeHUsI OypoBOTro ILilJlaMa U o0ecrieyeHu sl LIeJJOCTHOCTU
ckBaxkMHBbI. [Tociae okoHUaHUS OypeHU s yepes 3aroJ-
HEHHBIM pPaCTBOPOM CTBOJI CKBaXUHbI MPOTACKUBA-
€TCs MpeIBapUTEIbHO CBAPEHHAs U ONPECCOBAHHAS
maeth TpyO. I1py TakoM MeToAe CTPOUTENbCTBA Tepe-
XOJIOB Uyepe3 peKr He MPOUCXOIUT HapyIeH U yJyacTKa
pycja U He BO3HUKAET HETaTUBHOTO BO3JIEMUCTBUS HA
pPeKY, OHAKO 3TOT cIocob Aoporoit u TpedyeT 00J1b-
IIKUX 3aTpaT BpeMeHUu. Kak u J100bie MHXEHEPHbIE
paboTHI, OH TaKXe COAEPXKUT B cede ornpeaesieHHbI i
puck. Hanpumep, npu CTpOUTENBCTBE MEPEXOAA Ye-
pe3 peky Haiiby, mmpuHa KoTopoii 661i1a Bcero 50 m,
MPUIIJIOCH BHITIOJHUTD OypeHre U IPOTSIHYTh CBApEH-
HYIO TIJIETh TPYO Yepe3 CKBaXXMHY IJIMHON 6ojiee KU-
JloMeTpa. DTOT BapuaHT MPOKJIaaAKU TPyOOIPOBOIOB
yepes3 peku 1eaecoo0pa3Ho UCIOJIb30BaTh TOJBKO B
cllyyae puckKa Cepbe3HOIo 3KOJOTMYECKOro yuiepoa
U TIPU YCJIOBUM, YTO Takue PaKToOphbl, KaK IIMPUHA U
r1yOuHa pycjia, CBOHCTBaA IOHHOTO TPYHTa U Ipyrue
reoMopdoorudyeckue GakTopsl AeJIal0T 3TOT Bapu-
aHT TEXHUYECKU BO3MOXHBIM. st CaxanunHa xapak-
TePHO HaJIMYKE PEK C 'PaBUITHBIM CyOCTPATOM U BbICO-
KOl sHeprueii notoka. B Takux ciyvasix mpuMeHeHue
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drilling fluid is piped in under high pressure to remove
drilling fragments and to maintain the integrity of
the well. After drilling, a pre-welded network of
pipes is extended through the borehole filled with
drilling fluid. This method therefore leaves the river
channel undisturbed and, while it is expensive and
time consuming, produces no negative effects on the
river. As with any engineering work, some risks might
be incurred. For example, during construction of the
Naiba River crossing, which is only 50 meters wide,
drilling and extending of the welded pipe through the
borehole needed to be carried out over a length of more
than 1 km.

This crossing option is chosen only when there is risk
of grave environmental damage, provided that such
factors as channel width and depth and the properties of
riverbed matter and other geomorphological featuress
make this option technically feasible. As Sakhalin
Island rivers have gravel substrate and high-energy
flow, use of horizontal directional drilling was not
always an option.

When laying the pipelines, construction workers needed
to cross 1084 watercourses. This number includes both
small streams, rivers of value to commercial fisheries,
and canals of the reclamation system. Therefore, when
planning construction works and identifying steps to
reduce impact, all streams were categorised on the basis
of their size, hydrological and biological characteristics,
and importance to fisheries.

The first group included rivers of the highest value to
fisheries, and these accounted for approximately 44%
of the total number of pipeline crossings. Large and
medium-sized rivers, as well as small streams, belonged

TrOPU30HTAIbHO-HAMPABJIEHHOTO OypeHM s BOBMOXHO
JAJIeKO HE BCerna.

ITpu mpokitaake Tpaccsl TPyOOIMPOBOIOB CTPOUTEISIM
MPUIILIIOCH Mepeceyb B ob1ieit cioxHocTtu 1084 Bomo-
ToKa. B 3TO KOJIM4YeCTBO BXOAAT KaK HEOOJBIINE PY-
YbM U KaHaJIbl MEJIMOPAaTUBHOM CUCTEMBI, TaK U PEKHU,
MMeEIOIlle BaXHOE PHIOOXO3AWCTBEHHOE 3HAUEHUE.
[ToaTOoMy NpH MJIAHUPOBAHUU CTPOUTETBHBIX pabOT U
ONPENECIICHUU MEP 10 CHUXKEHU IO BO3IEWCTBUM BCE BO-
JOTOKY OBLIY pa3ieeHbl Ha TPYTIbl B 3aBUCUMOCTH OT
pasMepa, TUAPOJIOTUYECKUX U OMOJIOrMYECKUX XapaK-
TEPUCTUK U UX PHIOOXO35CTBEHHOM BaXXHOCTH.

B mepByto TpyIIy BOILIM PEKU BBHICIIEH pHIOOXO3STii-
CTBEHHOI KaTeropuu, OHU COCTaBHUJIN MPUMepHO 44%
OT 00IIIeTO KOJIMUYECTBA «IepeceKaeMblX» TPYyOOITPOBO-
JaMU peK, Ciofa ObIJIM OTHECEHBI HE TOJILKO KPYITHBIE
¥ CpeIHMEe peKU, HO U HeOOobIIue pyIbd. BaxkxHEIMU
IMOKa3aTeJISIMHU I XapaKTepUCTUKH 3TUX BOIOTO-
KOB OBLJIO HaJIMYHE JJOCOCEH, KOJTMIECTBO, KAYECTBO

to this category. Important parameters included the
presence of salmon species, the quantity, quality and
location of spawning grounds, the presence of protected
species, and whether there was a high level of biological
diversity. The second group accounted for about 22%.
As a rule, these were small streams that do not contain
protected species or salmon spawning grounds, i.e.
streams with poor fishery value. The remaining 34%
were water channel runoffs that are of no interest to the
fishing industry.
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¥ PACIIOJIOXEHUE HEPECTHIIMII, ITPUCYTCTBHUE OXpa-
HSIEMBIX BUIOB PHIO, HAJIMYKE BHICOKOTO YPOBHS OHO-
JIOTUYECKOTO pa3HoobOpa3usi. Bropas rpynmna — pexu
MepBoit ppI0OX0O3IUCTBEHHOM KaTeropuu, KOTOPbIE CO-
CTaBUJIU MPUMEPHO 22%. DTO, KaK IpaBujio, HeGOIb-
I PYYbH, B KOTOPHIX HE OOMTAIOT OXpaHsIeMble BUIBI
U HE Pa3MHOXAIOTCS JIOCOCEBBIE PbIObI, TO €CTh BOMIO-
TOKM, UMeIoLIMe cjlaboe pblI00X03SICTBEHHOE 3Haue-
Hue. OcranbHble 34% cOCTaBUIIM BOAHbBIE KAHAJIbI CH-
CTEeM MEJTMOPAIINH, He TIPEACTaBIISIONIE MHTepeca I
PBIOHOTO X03s1iiCcTBA.

Mepbl no cbepexxeHuio pex

I[IpakTUYecKu mpu J10O0M METOHE CTPOUTEIbCTBA
nepexoja TpyoomnpoBoia yepe3 peKru BOZBHUKAET BO3-
JeiicTBUe Ha MOp(OJOTUIO peKU U ee ouoty. B 3aBu-
CHMMOCTH OT KOHKPETHBIX YCJIOBUI M XapaKTepa pa-
00T, BO3IECTBIE MOXET OBITH BRIPAXKEHO OOJIBIIE NN
MeHbIIe. BrusiHue Ha peKy OKa3blBalOT TaKue (pak-
TOPBI, THOTJA BOSHUKAIOIIUE TIPU CTPOUTEIbCTBE, KaK
W3MEHEHHE pycjia peKd M KOHGUTYpaluu 6eperos,
yBeJIMUYeHUEe MYTHOCTH BOIBI, IIEPEHOC MEJIKUX (hpaK-
LA TPYHTa, OCaXXICHKE B3BEIICHHBIX YaCTUI] HUXE
T10 TEYEHU 0, 3aUJICHUE HePEeCTUIUI U T.I. KoMmaHus
«CaxanuH DHepaxu» pa3pabdboTrajia M BHeAPUIIA LIS
KOMIIJIEKC Mep IT0 IIpeI0TBPaIlcHIN IO HeTaTHBHOT'O BO3-
JIEUCTBHS HAa pEKH, KOTOPOE MOIJIO BO3HUKATh B IIPO-
1Iecce CTPOUTENIbCTBA MEePEXOI0B.

IIpu pa3paboTKe Mep MO MpeaoTBPAIeHUIO HeTa-
THUBHOTO BO3JCHCTBUS CIELIUATIUCTH OCHOBBIBAINCH
KaK Ha MCIIO0JIb30BaHU M PYTUHHBIX METOIOB, TAK M Ha
MPUMEHEHUU JIYIIITMX MUPOBBIX MpaKTUK. KoMIriekc
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River protection

Any method of constructing pipeline crossings always
impacts both the morphology of the river and its biota,
to a lesser or greater extent. Examples of construction-
caused river impact include changes in the river’s bed and
banks, increased turbidity, transfer of soil, sedimentation
from suspended particles, siltation of downstream
spawning grounds, etc. Sakhalin Energy has developed
and implemented a range of measures to prevent adverse
effects that might arise during construction at pipeline
crossings.

In elaborating these measures to prevent adverse effects,
specialists considered both routine methods and the
application of best practices. They prepared a set of
individual guidelines for each crossing, based on the
category and size of the river, terrain, nature of soil, and
other factors. At the rivers of highest fish significance,
all construction activity occurred between December

g'oTaena Tpy6onpoBoos /
Archive of the Pipelines
Department




Mep NOATOTaBJMBAJIM IJI51 KaX0T0 Iepexoaa CTpOro
WHIWBUIAYaJIbHO, OH 3aBUCEJ OT KAaTErOpUU U pa3me-
poB peku, peabeda, XxapakTepa IpyHTa, MOWMBI, 10-
JVHBI PEKU U MHOTUX Apyrux paxkropos. Ha pexax
BBICIIE PhIOOXO3SIAICTBEHHOI KaTeropuu BCe CTPO-
HUTEJbHBIE PAOOTHI MPOXOAUIIHU C 1eKaOps Mo arpeib,
BHE MEPUOAOB HEPECTOBOI'O X0OJa JJOCOCEH UJU MU-
rpaluu ux Moaoau. B aToT nepuon ypoBeHb BOJbI B
peKax CHUXKAeTCsl, CKOPOCTb TEUEHUS 3aMEeIISIeTCS
U, COOTBETCTBEHHO, YMEHbIIIAETCSI BEPOSITHOCTD 3a-
WJIMBAHUS HEPECTUJIMIL, HAXOASIIUXCS HUXKE T10 Te-
YEeHMUIO.

st cokpalleHusl BpeMeHU, 3aTpadyeHHOTI0 Ha CTPOU-
TEJIbCTBO MEPEX0A0B, PAOOTHl HAYMHAJIU TOJLKO MOCIe
OKOHYaHUA BCEX MOATOTOBUTEIIbHBIX MepOHpHHTMﬁ.
MUHUMU3ALMIO CPOKOB CTPOUTEIbHBIX PA0OT UCITOIb-
30BaJIM KaK JOTIOJTHUTEIbHYIO BO3MOXHOCTb CHU3UTH
HeraTMBHOE BO3/IEeCTBHE Ha PEKY.

OrpoMHOe BHUMaHHUE OBLJIO yIEJIEHO TPOTUBO3PO3U-
OHHBIM MEPOIPUSITUIM, KOTOPbIE MO3BOJISIIOT TMpe-
MIOTBPATUTh WJIU CYLIECTBEHHO CHU3UTH MONaJaHue B
peKy MeJIKUX ppakiiuii rpyHTa, BBIMbIBAEMbBIX C Oepe-
roB. g npegoTBpanieHus nonaiaHus UJIUCThIX Yya-
CTUII B PEKY Ha CKJIOHAX yCTaHABJIMBAJIU pacceKaTeu,
WUJI0yJaBJMBalOlIMe dKPaHbl U ApyTrue Mpucnocoodie-
Hus. PazpylieHue nmepeMbluKU, OTASASIONIENH Oepero-
BYIO TPaHIIEIO OT PEKU, MPOU3BOAUIU TOJBKO MOCJE
TOTO, KaK MOJHOCTbIO 3aBeplliajii MOATOTOBKY TPaH-
1IIeW B pycJie PEKH, 3TO TaKXKe COKpaIlaao BpeMs BO3-
NIEVCTBUS Ha peKy U MPensTCTBOBAJI0 BO3pACTaAHUIO
MYTHOCTHU BoJibl. BepXHuii cyioil TpaHIlIen B peKe 3aChl-
MaJii YUCTHIM TPAaBUMHBIM TPYHTOM, KOTOPbIN HE CO-
Jepxaj MeJKUX Gpakiuii, 4TO CocoOCTBOBAJIO BOC-
CTAHOBJIEHUO HEPECTOBBIX YUACTKOB PEK.

and April, outside periods of salmon spawning or the
migration of their juveniles. During the construction
period, the water levels in rivers go down and their flow
rate slows, thereby decreasing the probably of siltation of
downstream spawning grounds.

To reduce construction time, work began only after the
completion of all preparatory stages, since minimizing the
period of construction activity was another opportunity to
reduce its impact on the river.

Great emphasis was placed on anti-erosion activities
to prevent, or significantly reduce the extent to which,
fine silt particles from washing into the river from
soils held onshore, such as through the installation of
silt screens and other devices. Bridges separating the
connecting trench from the river were dissembled only
upon full completion of the river trench, to reduce the
impact on the river and prevent increased turbidity. The
top layer of the river trench was also filled with clean
gravel, which contributed to the restoration of river
spawning areas.

The removal of mechanical dams and temporary
bridges was carried out immediately upon the
completion of the transition, and the excess soil
and wooden structures were taken away from the
floodplain. Much attention was given to waste
disposal. All unused materials, excess soil, remnants
of blocks, pipes, and debris were removed from the
right of way in a timely manner so as not to pollute the
river channel or floodplain.

Vehicles were refuelled outside the water protection zone

of rivers, on special agreed sites. Each team had a supply
kit of sorbents to handle accidental fuel spills, and special
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JIMKBUIAIINIO TEXHOJOTUICCKUX TaMO 1 BpeMEHHBIX
MOCTOB BHITIOJIHSIJIA Cpa3y MOCJe 3aBepIICHUS CTPOU-
TeJIbCTBA Mepexoa, UCTIOJb30BaHHBIN TPYHT U Jiepe-
BSIHHBIC KOHCTPYKIIMY BBIBO3UJIM 3 TIPEACIIbI IOWMBI.
MHoro BHUMaHUS OBLIO YOEJIEHO YTUIN3AINK OT-
xomoB. Bce HencImonb30BaHHBIE MaTepUabl, JTUIII-
HUI TPYHT, OCTaTKU TUIUT, TPYO U CTPOUTEbHBIN MY-
cop OBLJIM BBIBE3EHBI C MOJIOCH OTBOJIAa CBOEBPEMEHHO,
YTOOBI HE 3aTPSI3HSTH Pyciia U TIOMMBI peK.

3anpaBKy TEXHUKU Ha Tpacce MPOU3BOIUIM 3a Mpejie-
JJaMU BO}Z[OOXpaHHOﬁ 30HBbI P€K, HA YIIJIOTHCHHBIX I1J10-
manakax. B kaxmoit 6puranae umescs 3amnac CoOpoeHTOB
IIJIs1 00pabOTKHU CITyYalHBIX Pa3JIMBOB FOPIOYETO, a TAKKE
crieliaJbHbIe eMKOCTH JJ151 COOpa 3arpsiI3HEHHOTO I'PyHTAa
M BbIBO3Aa €0 AJIA JIMKBU AU HA pa3pCIICHHBIX MECTax.

Cpa3y mocjic OKOHYaHHUSA paboOT MO CTPOUTEIb-
CTBY Iepexolia MPOBOIMIN TEXHUUYECKYIO PEKYIIb-
TUBAlLMIO YIaCTKOB TPACChl, MPUJIEralolInX K peKe.
PexynpTuBanus mpenmosaraia He TOJHKO BOCCTAHOB-
JICHWE W YKpeIUIeHUe 0eperoBoii IMHUM, HO U TTIOCEB
TpaB, 9YTOOBI IPEIOTBPATUTH IPO3UIO ITOYBHI U MOIIa-
JaHKe B PeKY MEJIKUX YaCTUII TPYHTAa.

Hns ykpenneHust 6eperos ObIJIM UCIIOJIb30BaH BECh
CHEKTP TEXHOJIOTMYECKUX MPUEMOB: MaTpalibl PeHo,
rabMoHbl, KaMeHHasl HabpocKa U WHbIe MEphl, TTO3BO-
JISTI0IIMe CTabMIM3MpoBaTh 6epera pek. Martpaiibl PeHo
¥ TaOMOHBI TIPEACTABISIOT COO0 eMKOCTH U3 OIIMH-
KOBaHHOW CTaJbHOM CETKHU, UMetolire hopmy mapa-
nenenunena. OTneaeHus, UK SYEKU MaTpaleB U
rabMoOHOB UMEIOT PaBHBIE pa3Mepbl U paBHOMEPHO 3a-
MOJTHSIOTCS KaMHEM. DTU KOHCTPYKIIMH 00ecIedn-
BaeT rMOKYI0 U JOJTOBPEMEHHYIO 3alIUTY OT Pa3Mbl-
BOB U CIIOCOOCTBYET cTabuiusanuu oepera. KameHHas
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containers for the collection of contaminated soil to
transport it to the designated locations.

Immediately after completing a crossing, restoration
activities were carried out on sections of the route
adjacent to the river. Restoration involved strengthening
the shoreline and planting grasses.

Reno mattresses, gabions, ripraps, and other
techniques were implemented to strengthen riverbanks.
Reno mattresses and gabions are containers made of
galvanized steel mesh. The cells inside these structures
are of equal size and can be evenly filled with stones.
This design provides flexible and long-term protection
from erosion and helps stabilize the bank. Riprap are
separate stones placed in order to protect banks from
erosion and are a very common way to strengthen
slopes, especially when the river is rapid and turbulent.
Stones are also suitable for filling in small bank areas,
to ensure transition from artificial structures to the
natural channel.

One of the issues worrisome to environmentalists was
that the construction of access roads could increase
public access to rivers previously difficult to reach, thus
increasing the presence of poachers. Therefore, after the
completion of construction works most new access roads
were reclaimed and restored to their natural state, while
pipeline maintenance roads were equipped with gates to
control access.




HabpocKa — 3TO OTHCTbHBIC KAMHU, KOTOPBIC YKJIaIbI-
BafoTCA IJIST 00ecIiedeHN s 3allUTHI Oepera OT pa3Mbl-
BaHMS U SABJISIOTCA OMHUM U3 IIMPOKO UCHOIb3YeMbIX
crnoco00B yKperieHus oTKocoB. KaMeHHast Habpocka
HCIIOJIB3YeTCS, YTOOBI YKPEITUTh O€PETOBYIO TMHUIO 1
MpeaoXpaHUTh ¢€e OT pa3MbIBaHUSA, OCOOCHHO KOTaa
peKa oTIMYaeTcsl BHICOKON CKOPOCThIO U TYpOYyJIeHT-
HOCTBIO TToTOKa. KpoMe Toro, KaMHsIMU yTOOHO 3a110JI-
HSITh MaJIble y9acTKU Oepera Heya00Ho popMbI 1 000-
PYIOBATh IEPEXO OT MCKYCCTBEHHBIX KOHCTPYKIINIA K
€CTeCTBEHHOMY pyCIy.

OnHUM M3 BOIIPOCOB, KOTOPHI BOJTHOBAJI 9KOJIOTOB,
OBLIO TO, YTO CTPOUTEIHCTBO MOABE3THBIX TOPOT yBe-
JIMYUT AOCTYIT HACEJIeHU S K yyacTKaM peK, Ha KOTO-
phIe TIpexie ObII0 TPYAHO A0OPATHCS, U 3TO MOXET yCH-
JINTh BO3ACHCTBUE HAa PEKH CO CTOPOHBI OPaKOHBEPOB.
ITosToMy mocJie OKOHYaHUS CTPOUTEIBCTBA MEPEXO0-
JIOB 0OJIBILIMHCTBO HOBBIX MOABE3AHBIX ITYTEH ObLIN pe-
KYJIBTUBUPOBAHBI, a TOPOTU, HEOOXOIMMBIE 1JIsT 00CITY-
XKMBaHUS TPyOONPOBOIOB, CHaOXEHBI IIJIarbayMaMu
IUJTST KOHTPOJIS TIpoe3a.

KoHTponb KayecTBa

I'pannmo3Has cTpoiika, pa3BepHYBIIAsICS HA OCTPOBE
B 2004 — 2009 rr., TpeboBasia OpraHU3alUU CTPO-
TOro KOHTPOJISI HaJ COOJI0eHUEeM TeXHOJOTU mpo-
KJIAAKY TPYyOOIPOBOJOB Yepe3 peKU U BHEAPEHUS Mep
110 CMSITYeHU IO Bo3aeicTBUS. [ToaTOMY OBLIIa BEICTPO-
€Ha CJIOXHas uepapxmueckasi CHCTeMa MOHUTOPWHTA
¥ KOHTPOJIsI, KOTOpas MOo3BOoJisijia OTCAEXKUBATh MPO-
1IeCC, BBISIBJISITD U 00CYKJaTh HEIOCTATKHU U BOBpEM S
BHOCHUTH KOPPEKTHUBHI.
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Quality control

The grand construction project witnessed on Sakhalin Island
in 2005-2007 required rigorous control on the compliance
of construction activity with prescribed technologies, as well
as implementation of steps to reduce the impact on rivers.
Therefore, Sakhalin Energy elaborated a multi-tiered system
of control and monitoring to both control the process and
identify and correct problems in a timely manner.

AHO «Caxanutckoe

ruapomeTeposornyeckoe
areHcTBo» / Sakhalin
Hydrometeorological Agency
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Ha kax oM yyacTKe CTpOUTENbHBIN NOAPSIAUNK UMET
rpynny cneuuajinucToB, OTBETCTBEHHbBIX 3a TPOBEIEHUE
9KOJIOTUYECKOTO KOHTPOJISI U TPAaBUIBHOCTb 00yCTPOIi-
CTBa PEYHBIX MEePexonoB. BTopoii ypoBeHb KOHTPOJIS
OCYILECTBJISIJICSI CO CTOPOHBI AKOJIOTOB OTAeNa TPpyOo-
MIPOBOIOB KoMIaHWHU «CaxaauH DHepIKN», KOTOPHIE
MPOBEPSIK COOTBETCTBUE MTPOBOAUMBIX pabOT pa3pa-
OOTaHHBIM MJaHaM U cTaHAapTaMm. TpeTuit ypoBeHb —
OTCJIEXKMBAHUE COCTOSIHUS PEKU BO BPEMSI CTPOUTEI b-
CTBa HA OCHOBE U3MEPEHU I U 0TOOpa Mpol BOAbL. DTy
paboTy OCYILIECTBISIU HAYYHbIE OpraHu3aluu (cre-
nuaauctel CaxHUPO u 3A0 «3BepuHa»). [Iporpamma
MOHUTOPUHIA BKJIlOYaJa U3MEPEHUE IMPUHBI, TJ1Y-
OMHBI U CKOPOCTH PEKU, a TaKKe OIpee/eHre Koauye-
CTBa B3BeIIEHHbIX (ppaK1LIMii U HEDTEMPOTYKTOB B BOJIE
JI0 HayaJjia paboT, BO BpeMsl CTPOUTEJILCTBA Mepexoaa u
nocJe ero 3asepieHus. [IpoOGsl 0oTOMpau Bblllle MECTA
MpoBeneHUsI paboT, Ha CAaMOM IepeXoe U HUXE I10 Te-
YEeHU 10, YTOOBI OLIEHUTh CTeNIEHb MYTHOCTHU, YPOBEHb
3arpsI3HEHUS U XapaKTep pacipoCcTpaHEHUST MEIKUX
dpaxkiuii rpyHTa B peKe.

Kpome sToro, 6bls1a cpopMupoBaHa rpynmna He-
3aBUCUMBIX Habytonareneil (pOCCUUCKUX U UHO-
CTpPaHHBIX), 3aJa4eil KOTOPBIX ObIJIO MMPOBEPUTH CO-
OTBETCTBUE BBINIOJHSIEMbIX paOOT COr1acOBaHHBIM
MpoeKTaM U CTaHAapTaM, OTCJAECAUTh U 3aJOKYMEH-
TUPOBaTh BeCh Mpoliecc. Pe3yabrarel 3T0oi pabOTH U
BBIBOI bl HE3aBUCHMBIX 9KCIIEPTOB PETYJISIPHO My 0N -
KOBaJIMCh Ha BHEIIHEM caiiTe KomnaHuu «CaxaluH
DHepAXU».

Bce HenocTaTKM, KOTOpbIE ObIJIU BbISIBJIEHBI HA JTIOOOM
U3 YPOBHEN CUCTEMBI KOHTPOJISI, PyKOBOIUTEIUN paboT
TILIATEIbHO U3yYaju, B HEOOXOAMMBIX CIIy4asiX B XOJ
CTPOUTEJILHBIX Pa0OT ObLJIM BHECEHBI MONpaBKU. Takoii

Ecological and pipeline construction monitoring agents
were assigned to each construction area.

At the second level, Sakhalin Energy environmentalists
were in charge of ensuring compliance of all operations
to the predetermined plan and set standards.

The third level involved monitoring the river throughout
construction with measurements and water samples.
This work was carried out by research organizations
SakhNIRO and CJSC Averina. The monitoring
programme included taking measurements of the width,
depth and velocity of the river, as well as determining the
presence of oil and suspended particles before, during,
and after crossing construction. Samples were taken
along a river’s span upstream of the construction site,
at the site, and downstream in order to assess the degree
of turbidity, pollution, and dispersal of silt particles in
the river.

In addition, a group of Russian and foreign third-party
observers was established both in order to verify that work
was performed according to the required specifications
and standards and to monitor and document the entire
process. The reports and conclusions of these independent
experts are regularly published on the Sakhalin Energy
website.

All problems identified at any level of control were
carefully considered and discussed in groups and, if
necessary, construction activity plans were altered.
This multi-stage control allowed for the completion
of this extensive construction project with minimal
errors.
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MHOFOCTYHCH‘iaTI:IfI KOHTPOJIb ITO3BOJIMJI B KOHCYHOM
HWTOIC 3aBEPIIUTDL CTPOUTEIIBbHBIC paﬁOTBI B COOTBET-
CTBUU C MUPOBLIMU CTaHAAapTaMHU.

JKOJIOrMYeCKMil MOHUTOPUHT

Bo BpeMs cTpouTeIbCTBa, IOMUMO KOHTPOJS Ham
COCTOSIHUEM DPeK, Obljia BHITIOJTHEHA MHOTOJIETH S
ImporpamMma Imo u3y4eHHWIo XapaKTepUCTUK pPeK, Te-
pecekaeMBIX Tpaccoi Tpydomposona. I[Iporpamma mc-
CJIeIOBaHMIA OBLJIa COTIAaCOBaHa C KOHTPOJIUPYIOITUMH
OpraHaMu U COCTOsIJIa U3 HECKOJIbKUX YaCTeil: MOHUTO-
pUHTa OKpPYXaIoIIeit cpeabl, MOHUTOPUHTA COCTOSTHU ST
MOHHBIX COOOIIECTB M MXTUOMAYHBI M PEKOTHOCIIMPO-
BOYHBIX CbeMOK. MOHHTOPHHT OKPYXAaOIIeH Cpebl
ObLJI TpOBeeH Ha 32 peKkax v BKJII0YaJ orpeieieHue re-
oMOPGhOJTOTUIECKUX ITAPaMETPOB JIOKA PEKU Y IO MBI,
aHAJIN3 XapaKTEePUCTUK TCICHUS M IPO3UU OEPETOBBIX
CKJIOHOB, OTCJICXKWBaHME XapaKTepa IPyHTa 1 ero pac-
MpeesieH s, a TAKXKe CIeXeHHNe 3a XUMUYECKUMM T10-
Ka3aTeJassMU BoAbl. MOHUTOPUHT COCTOSIHUS TOHHBIX
0€CMO3BOHOYHBIX M MXTUOMaYyHbI BHIMOJIH SLJIW Ha 29 pe-
KaX, OH IIpeaIoiarai ompeaecHue KOJuIecTBa U BU-
JIOBOTO COCTaBa phIO M MX KOPMOBO1 Oa3bl HA y4yacT-
Kax, IpuJieTalolnX K Tpacce Tpybomnposona. Ha 432
pekax ObLiIa IIpoBeneHa PeKOrHOCIIMPOBOYHASI CheMKa
10 BEISIBJICHUIO HEPECTUIIMIIL JIOCOCS B 30HE Iepeceye-
HUs peK TpybonpoBogamu u Boau3u Hee. Ha 84 pekax,
e ObLIU BBISIBJICHBI HEPECTUIIHMIIA JIOCOCEi, ObLa clie-
JIaHa OIIeHKAa KOJIMIEeCTBAa HEPECTOBBIX OYTPOB, MX pac-
MOJIOKEHUE, pa3MePhl M Ka4eCTBO HEPECTUIIMIIL.
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Ecological monitoring

During construction, in addition to monitoring river
conditions, a multi-year programme for studying the
characteristics of each river crossed by the pipeline
route was carried out. The research programme was
agreed with regulatory authorities and included several
parts: environmental monitoring; monitoring of benthic
communities and fish fauna; and reconnaissance surveys.

Environmental monitoring was conducted on 32 rivers
and included documentation of geomorphological
parameters of the riverbed and floodplain, analysis of
the characteristics of water flow and the erosion of bank
slopes, tracing the nature of soil and its distribution,
and tracking the chemical composition of waters. The
monitoring of the conditions of benthic invertebrates
and fish fauna was completed on 29 rivers, and involved
determining fish species communities and their food
resources in areas adjacent to the pipeline route. On 432
rivers, reconnaissance surveys were conducted to identify
salmon spawning grounds near pipeline river crossings
and in adjacent areas. On 84 rivers where salmon spawning
was identified, the number of spawning mounds and their
location, size and quality were examined.

In order to assess the actual impact on rivers caused
by pipeline crossings, it was necessary to continue
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TepEeX0a0B, HEOOXOTMMO TTPOAOJIKUTH CICXKECHUE 32 UX
coctostHueM. JIJ11 MOHUTOPUHTA Ha BCEM ITPOTSIKEHUH
Tpacchl ObLIO OTOOPaHO 27 TUITUYHBIX IOCOCEBBIX PEK.
B xax0it u3 BBIOpaHHBIX peK, B IBYX MeCTax, BBIIIIE 1
HUXKE 10 TeYCHHUIO0 OT KOPUI0pa TpyOoompoBoa, Ipo-
BOISITCS U3MEPEHUS TJTyOMHBI, IITUPUHBI, CKOPOCTH Te-
YEHU S U OINpenelisieTcs: TpaHyJIOMeTPUUYECKUil cocTaB
IPYHTa U XUMUYECKHe TTapaMeTphl BOABI, BKII0Uas 3a-
TPSI3HSONINE BellecTBa. Pe3yrbTaThl MOHUTOPHUHTA
B nepuo nepsbix Tpex jet (2009 — 2012) skcnyara-
LIUU Tpacchl TPyOONMPOBOJA MOATBEPAUIU, UTO MEPHI
M0 CHUXXEHU IO BO3AeHCTBUS ObLIN 3(PHEeKTUBHBIMU.
CpaBHeHMe MoKa3areseil, MMoJIydeHHBIX Ha yIacTKax
BBIIIIC U HUKE TIEPEXOIOB PEK TPYOOIIPOBOIAMH, HAeT
OCHOBaHUE CYUTATh, YTO BO3ACUCTBUE HA PEKU OT MPO-
XOXICHW S Yepe3 HUX Tpacc TPyOOIPOBOIOB MTpaKTHUye-
CKH HE TIPOSIBIISIETCS.

BmecTo 3aKnyeHusa

Bo3MoxxHO, cOBceM He Clly4yaiiHO B pYCCKOM U SITIOH-
ckoM HazBaHUAX CaxaJMHa IMPOCIEXUBAETCS pedHast
cuMBosInKa. [1o 0aHO 13 pacIpoCTpaHEHHBIX BEPCUIA,
CaxalsgsHyJla — MaHBYKYPCKH I THAPOHUM, 0003HaYa-
fomuit peky Amyp. M3-3a omn6ku TonorpadoB «peka
YepHOI BOIBI» 0Ka3aJIOCh HaBCeTIa «BIIMTa» B CeMaH-
THKY Ha3BaHUS OCTPOBA.

ITpo pexy roBopsT, UTO €€ TeUCHHE He 3aBUCUT OT TOTO,
YTO OTpaXkaeTcs B €€ BOJIHAX — UYeJIoBeUecKas XXKMU3Hb
unu obnaka. Ceifyac 3TO TOJIBKO MO3TUYECKU I 00pa3s,
HO JIIOIY MPOIILJIBIX 310X HaAedsIJIM BOAHBIE apTePUU
MOTYYUM 3HAUY€HUEM U CMBICJIOM. B yTepsiHHOM pae
MpOTeKaJIM YeThIpe peKH, OHM IMUTAJI KOPHH JApeBa
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monitoring their condition. For this, 27 typical
«salmon» rivers were selected. In two places in each
of these rivers, upstream and downstream from the
pipeline corridor, measurements of the depth, width,
and velocity of water current were taken alongside
analysis of the particle distribution size and water
composition, including any chemical contaminants.
Monitoring results during the first three years of
operation along the pipeline route have confirmed that
impact minimization measures have proven effective.
Comparison of the figures obtained upstream and
downstream of pipeline crossings indicates that there
is reason to believe the pipeline’s impact on rivers can
hardly be observed.

Rather than conclude...

Perhaps it is no coincidence that both the Russian and
Japanese names for Sakhalin Island contains river-
related symbolism. According to one popular version,
“Sahalyanula” is the Manchurian hydronym designating
the Amur River. Due to observational error, the “river
of black water” was eternalised in the semantics of the
island's name.

They say that a river’s course does not depend on
what its waves reflect — be it human life or the sky.
Nowadays, this is only a poetic image, but people of
past eras endowed waterways with a powerful sense of




KU3HU U HECJTW AYXOBHYIO CUJIY Ha YeTBIPE CTOPOHBI
cBeTa. Y MHOTUX HapOJOB peKa CUMBOJIM3UPOBaa Mo-
TOK XXU3HU. By iucThl Bepuiau, 4To, Mpexae 4eM oope-
CTU ITPOCBETIICHUE, HYXKHO ITPOCIICAUTD PEKY XKMU3HU 10
CaMBbIX UCTOKOB. ¥ CKaHIWHABOB B IIEHTpE JIeTeHIap-
HO CTOJTUIILI ACTap/ TEKJIN YeThIpe MOJIOUYHBIX peKU. Y
CJIaBSIH MOJIOYHbIE PEKY PAiCKOTI0 U300MJIU S «YTEKIJIU»
B IIPOCTPAHCTBO CKA30K, TJI¢ BEUHO IOHOE YEJIOBEYECTBO
He 3HaeT 3a00T.

Mudosorust v peaurus JUlllb MOATBEPXKAAET OTPOM-
HOE 3HaUE€HME PeK B Pa3BUTUU LIMBUINU3ALMI, HO KaXK-
nast HacTosIIas peka MHAWBUIAyaJlbHa, UMEET CBOM
XapaKTep, UCTOPUIO POXICHUS, «IIPUBBIIKHI» U3MEHE-
HUIi, CBOIO OCOOEHHYIO CYIbOY.

Ha Caxanune 6osee 60 ThICSIY peK, BCE OHU pa3HbIE
¥ II0-CBOEMY HeOOBIKHOBEHHBIE. [Ipo KaXayro pexy
MOXXHO TOBOPHTB ITOYTH TaK 3Ke JOJTO, KaK M1 CMOTPETh
Ha ee BOIy. DTOT (pOTOATBOOM — IOMBITKA OTPA3UTh
HEKOTOphIe M3 OECUYMCICHHBIX MTHOBEHUI KPaCOTHI,
KOTOpBIE €XECeKYHIHO MOPOXIAET «KuBasi» peka.
ellle 3TO IIAaHC paccKa3aTh O TOM, YTO MOXKHO CEJIATh,
YTOOBI COXpPAaHUTh KPAacOTy U OOraTcTBO peK, 3aaeii-
CTBOBAaHHBIX B IIPOIECCE peasn3alluy I'PaHINO3HBIX
CTPOUTEITBLHBIX ITPOCKTOB.

meaning. Four rivers flowed in our lost paradise, and
they nourished the roots of the tree of life and delivered
its spiritual vitality to the four corners of the world.
For many peoples, rivers symbolized the flow of life.
Buddhists believe that before gaining enlightenment
one needs to follow the river of life to its very source.
Scandinavians once believed that four rivers of milk
flowed in the centre of their mythical capital, Asgard.
And among Slavic peoples, rivers of milk flowed away
to the realm of fairy tales, where an eternally youthful
humanity knows no worries.

Mythology and religion prove the essential role rivers
have played in the development of civilizations, yet each
earthly river is unique, with its own character, historic
origins, changing «habits», and special destiny.

There are over 60,000 rivers on Sakhalin Island, and each
of these is unique. Of every river one can speak nearly as
long as one can contemplate its current. This album is an
attempt to capture some of the many moments of beauty
that a «live» river generates each second. And it's a chance
to discuss what can be done to preserve the beauty and
richness of rivers involved in the process of constructing
grand feats of engineering.
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