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B pesynbrare aHanm3a KOCMOCHHUMKOB U HAaTYPHBIX UCCIIEOBAaHUN HapyIIEHHBIX 30JI0TOA00bIUECH PEYHBIX JOJIMH BBIAEICHO
JIBa THIIA TEXHOTCHHBIX JIAHIIIA(TOB: JICHTOYHBIH TPAaHIICHHO-OTBAJIBHBIN IIPpU pa3paboTKe POCCHINEH AparaMu M KOTIOBaHHO-
OTBaJIbHBINA NIPU IPOMBIBKE THMIpOMOHUTOpamMH. [IpuBeneHb! qaHHBIE 110 3arps3HEHUIO BOJbI OAHOM M3 Hanbojee HapyLIeHHBIX
TOPHOI TPOMBIIUIEHHOCTBIO peK. IIpeyioKEeHBl OCHOBHBIE HAINPABICHUS HCCICAOBAHUM IO OIEHKE BIUSHHSA DPa3pabOTKH
pocchlineii Ha MPUPOHbIE KOMILJIEKCHI PEUHBIX JJOJIMH U BOCCTAaHOBJIEHHIO PACTUTEILHOCTH.

Kntouegvie cnosa: poccoinnas 3010mo0oodwiua, peunsie 00IUHbI, MEXHOSEHHbIU Tanowagdm, 3azpasnenue 00vl, Bocmounoe

Rabatikanve.

Beenenne

30JI0TOHOCHBIE POCCHINN PEYHBIX JOJUH pa3pabaThi-
BaroTcs B BoctouHoMm 3abalikanbe co BTOPOW MOJIOBHHBI
XIX cromeTuss U B HACTOSIIEE BPEMSI BHOCST 3HAYH-
TENBbHBIM BKIaa B J00bMYy 3050Ta B 3abalikainbcKOM
Kpae. Bonee mosoBUHBI JOOBITOTO B PETHOHE 30J0Ta
MIPUXOJUTCA Ha POCCHIHOE. TeppuTopus Kpasi OTHOCUT-
cs K Oacceitnam pek AMyp, Enuceit (03. baiikan) u Jle-
Ha, a TaKke K Yiaza-Topelickoi 001acTH BHYTPEHHETO
cToka. OCHOBHBIE IIPUUCKU COCPENOTOYEHBI B BEpPXHE-
amypckoM Oacceline, B cyObacceitnax pek Llnika u Ap-
T'YHB, CIIUSIHUE KOTOPBIX JaeT Ha4ajao cOOCTBEHHO AMy-
py. IlepBeiii peuHoil OacceiiH MOYTH MOJHOCTHIO H Jie-
BoOepekHass 4YacThb BTOPOrO IO aJMHHUCTPATUBHOMY
JENICHUIO0 OTHOCSTCS K 3abaiikanbckomy kparo (Boctou-
Hoe 3abaiikanbe). HekoTopble acmekThl MOCICICTBHUMA
POCCHIITHOM 30JI0TOA00BIYM Ha STOW TEPPUTOPHH pac-
CMOTPEHHI B JAHHOM COOOIICHUH.

OrneHKa SKOJOTMYECKUX TOCTEACTBUM J0OBIYM pOC-
CBIITHOTO 30J10Ta B OacceiftHe p. AMyp, BKIIOYAsl TEPPUTO-
pun Poccrn, Kurast 1 MoHTomiH, Ha YpoBHE Cy00acceitHOB
OCHOBHBIX TIPUTOKOB jaaHa B pabore [Egidarev, Simonov,
2015]. o stum naHHBIM, B Oacceitne p. [unka pa3padboT-
KamHu 3aTpoHyTO 137 BOJOTOKOB Ha Iiommany 345 KM, 4TO
coctraBister 10,9% oO0mer mion@an BOJHBIX OOBEKTOB.
Cymmapno HapyieHo 975 kM, unu 2,4% Bcel IMHbI BO-
noTokoB. Ha poccuiickoli dyactu OacceliHa p. ApryHb
Hapytero 11% muromnaaym BomHBIX 00beKTOB U 3,3% JuTH-
HBI peyHol ceTu. HYucio U IrHa pek ¢ HapyIIEHHBIMU J10-
JMHAMU He yka3aHbl. Cy/isd 0 cxeMme, IPUBEICHHO! B YIIO-
MSHYTOH CTaThe, B OOIIIIE pacUeThl BOIDIN TAKKE YIaCTKH
JIOOBIYM POCCHIITHOTO OJioBa B OacceiiHe p. OHOH (AHra-
Tylckas, Hanexxnuackas u npyrue pocewiu). [lo apyrum
JIAHHBIM, CyMMapHas MPOTSHKEHHOCTh HApYIIEHHBIX B pe-
3yJbTaTe 30JI0TOJ00BYH JTaHIIIaTOB B OacceiHax Apry-

Hu 1 Hwmku cocraBnser 1076 kM, wm 1,55% cymmaphoi
JUMHBL peunoii cetu [konpubiid, Yanos, Edumos, 2017].

BrimosTHEeHHBIE B pa3IMYHBIX PETHOHAX HCCIICIOBAHMS
MOKA3aJIH, YTO B PE3yNbTaTe pa3pabOTKU POCCHINEH Ipo-
HCXOJUT TONHAS TpaHCchopMarus reoMophoIorHIecKoro
CTPOCHUSI PEYHBIX JIOJMH, OOpa3yrOTCA TEeXHOTCHHbBIE
dopMmsbl permbeda, GOPMUPYIOTCS HOBBIC pyciia, aKTHBH-
3UPYIOTCS PYCIIOBBIE MPOLIECCHI, YHUUYTOXKAETCS Ha3eMHast
U BOIHASI PACTHTEIHHOCTH, CYIMICCTBEHHO M3MEHSICTCS U
obemHseTCs BoHAs OMOTa, 3arpsA3HACTCS BOIHASI cpena U
T.1. [MaxuHoB, MaxunoBa, 2006; Worash, Tamiru, 2006;
Konnos, 2008; Nelson, Church, 2012; Thorslund et al.,
2012; Awnomkun, 2017; Ilpioexmurosa, 2017]. Bo3neii-
CTBHE POCCHIITHON 30J0TONOOBIYN HA TPHPOAHYIO CpEIy
HE OrPaHIMYMBACTCS] HEMTOCPEACTBEHHO IUIOMAABIO pa3pa-
0OTOK, a pacHpOoCTpaHsACTCs] BHU3 10 BOZOTOKAM BCIICII-
CTBUE TPAHCIOPTUPOBKH BOJHBIMU ITOTOKAMH JOHHBIX
(BIEKOMBIX) HAHOCOB, MEJIKOAUCIIEPCHBIX B3Becei U pac-
TBOPEHHBIX BEIIECTB, BKIIOYAs TOKCUYHBIC TSDKEIBIC Me-
tauel [Yanor u ap., 2015; Chalov, 2014]. Ha paccmart-
pHBacMOi TEPPUTOPHN TAKWE HCCICIOBAHUS ITIPAKTHUC-
CKH HE IPOBOIIIIICH, HECMOTpPS Ha 3HAYHMTEIHHBIC Mac-
mTabbl POCCHITHOM 30JI0TOI0OBIYH.

Lenb paboThl — IOKa3aTh BIUSHUE POCCHITHOM 30J10-
TOMOOBIMY HA MPUPOAHBIC KOMIUICKCHI PEYHBIX IOJUH
bacceiina p. AMyp B rpannnax Boctounoro 3abaikaibs.

MarepuaJ 1 METOABI HCCIeI0BAHUS

B naHHOM COOOLICHUH MPEACTABICHB! KOJINYECTBEH-
HBIE XapaKTepPUCTHKU NOJIMH KOHKPETHBIX BOJOTOKOB,
HapyIIEeHHBIX B pe3yJbTare JOOBIYM POCCHITHOTO 30J10-
Ta, U3MEPEHHBIE MO KocMOocHMMKaM u3 Google Earth,
TIOKa3aHbl OCHOBHBIE ()OPMBI TEXHOTEHHBIX JIaHImIad-
ToB. KpoMe MCIonp30BaHKsS MaTepUaoB IHCTAHIHOH-
HOTO 3OHAMPOBAHHS BBIIIONHEHBI TAaKXe HATypHbIC
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HAOIOJICHUS W THAPOTCOXMMUYECKOE OMPOOOBaHUE 110
HECKOJIbKUM BOJOTOKaM B Pa3IMYHBIX YacTSIX TEPPHUTO-
pun (pexu [apacyH, dynna-XonropyH, Kapa, Hmwknss
u Cpennsist bopss u ap.). Ilo p. Cpennsis bopssa, Bnana-
foleil B norpaHuuHyio ¢ Kuraem p. ApryHb, B KauecTBe
IpUMepa 3arpsi3HeHHs MPUBEICHBI HEKOTOpBIE THIPO-
XUMHUECKUE XapaKTEPUCTUKU.

Pe3yabTaThl u uX 00cyKaeHHne

B 0Oacceitne p. Illunka pa3paboTka pocchineil B Toi
WIM WHOW CTETIEHW OXBATWIAa BCIO BOAOCOOPHYIO ILIO-
1aib, 0COOEHHO MO JIEBOOEPEKHBIM MPUTOKAM B HU30-
BbC pEKU. 3/1ech M00bIYa 30JI0TAa MPOUCXOIMIA TI0
OonbIMHCTBY TpuTOKOB IIIMIKK TIEpBOrOo U BTOPOTO
nopsakoB. Ocobo Beigensercs p. UepHbld Ypiom, M0
JONUHE KOTOpOU, He CUMTas MPUTOKOB, OOIIasl MPOTS-
JKEHHOCTh MepepabOTaHHBIX POCCHITICH JTOCTUraeT 58 KM,
a IMUpUHA JAPaKHBIX 0TpaboToK — 1 kM. Ha KocMocHHM-
Kax IO 3TOW U JAPYTUM MOJMHAM OTYCTIHBO BHIHBI Kak
TPSMOYTOJIBHUKA JIPXKHBIX TOJMTOHOB pa3MepaMHu OT
0,11x0,22 mo 0,25x0,56 KM2, TaK U OTAEJIbHbIE TIPOXOIbI
npar. JlnnHa Hamboiee KPYIHOTO TEXHOTEHHOTO O3epa
nocturaet 1,3 kv npu mmpune 10 0,55 kM.

[To HEKOTOPBIM IpyTrUM JIE€BOOEPEKHBIM MPHUTOKAM
unku TpaHchOpMHUPOBaHHBIE 30JI0TOAOOBIUECH yuacT-
KA JIONMUH HMEIOT CICAYIONYI0 MPOTSHKEHHOCTh, KM:
p. Kapa — 26, p. Kyneda c mpaBbIM NPUTOKOM — 22,
p. HaBenma — 15,3, p. Topbuma — 13,6, p. Xuma — 13.
3omorono0BIYa Benmach, KPOME TOTO, Kak IO MPUTOKAM
VIOMSIHYTBIX PEK, TaK U 1O ApYruM pekam. Ilepepabo-
TaHHBIC OTPE3KH, OCOOCHHO IO MPUTOKAM, MECTaMHu
MPEBBIIIAIOT MTOJIOBHHY OOIICH JUTMHBI PEUHBIX JOJIHH.

B 0Oacceline p. ApryHb BCIEACTBHE pa3pabOTKH 30-
JIOTOHOCHBIX POCCHINEH HapyIICHHOCTh PEYHBIX JOIHH
OCHOBHBIX TIPUTOKOB APTyHH, OIpe/IeIeHHAas 10 KOCMO-
CHUMKaM, cocrtaBiser, kM: Cpenneit bopsu — 60, ["a3u-
mypa — 36, Huwxkneit bop3u — 20, Yposa — 20, Ypromka-
Ha — 16 [3amana, AGakymoBa, 2014].

e

Poccembs mo p. Cpennss bop3ssi paspabarbiBaeTcs ¢
koHI1a XIX B. OCHOBHO#1 c1t0c00 TPOMBIBKH POCCHITICH B
HEaBHEM TIPOIIIOM — JIPaXKHBIH, B HACTOAIICE BPEMSI —
THIPOMOHHTOPAMHU, B CPEIHEM TCUYCHHU PEKH TaKKe
pabotaer apara. 31ecy 0oOpa3oBajicsi OJUH U3 Hambolee
MPOTSDKEHHBIX B BocTouHoMm 3abalikanbe JTONMHHHBIX
TEXHOTCHHBIX JaHmmadToB. J[nmHAa O0TpaboTaHHBIX
Y4aCcTKOB MO0 OCHOBHOHM JIOJIMHE IOCTUTAET 45 KM, IIH-
puHa AapaxkHbeIx nonuroHos — ot 0,3 go 0,8 kM. Ha ot-
JIEMBHBIX YYACTKaX POCCHINb MOBTOPHO OTPadaThIBANIACH
THIPOMOHHTOPHEIM CIIOCOOOM, YYACTKH MOCIEIHUX JIET
PEKYIbTUBHPOBAHBI HA TEXHUIECKOM dTalle — BHITOJTHE-
Ha IUTAHWPOBKA OTBAJIOB. 3apacTaHHE Ha HENABHHUX OT-
paboTkax (mo 10-15 5meT) maeT NMperMyInecTBEHHO PYy-
JIepaJbHON pacTUTEIbHOCTHIO, cllaboe, ¢ HU3KUM MPOEeK-
TUBHBIM TOKPBHITHEM. KOTIOBaHBI 3aIlONHEHBI BOJOWM,
Hanbosee KPYIMHBIH TEXHOT€HHBIH BOJOEM BBITSHYT Ha
1,2 xm ipu mmpure 110 0,53 kM.

B cocennem Oacceitne p. Huxnss Bopsst pocchinb
paspabarbIBaiach THAPOMOHHUTOPHBIM crocodom. U3
0011ell MPOTSHKEHHOCTH Pa3pabOTOK OKOJIO MOJOBUHBI
MPUXOJUTCS HAa OCHOBHYIO JOJHHY, IIUPUHA OOBOJ-
HEHHBIX KOTJIOBAaHOB 31ech coctaBisier 0,7—0,8 kM, ux
nnuHa Bapeupyet ot 1,3 mo 1,8 xm. Ilpupoansiii Tep-
PacoBbIil KOMIUIEKC JOJHHBI B MPUPYCIOBON YacTH Ha
OTIETBHBIX yYacTKax MpeoOpa3oBaH B €MHYIO TEXHO-
TEHHYIO Teppacy ¢ BHIPOBHEHHOH MOBEPXHOCTHIO U OJI-
HOpPOITHBIM (0€3 MOKPOBHBIX CyIIeCeil) IUTOJOTHYe-
CKHM pa3pe30oM CPaBHHUTEIBHO MPOMBITHIX TaJCUHIKOB.

TexHOTeHHBIH penbed, 00pa3yIMUHCS TpPH POc-
CBHIMTHOK 30JI0TOI00bIYE, OTIUYAsICh B JIETANSIX pa3Me-
pamu, codeTaHHeM M HabOpOM Me30- U MHKPO(pOpPM B
pasHBIX JOJHMHAX, B IEIOM cXOJeH. B 3aBucuMoCTH OT
crocoba pa3pabOTKH POCCHITIEH BBIACISAIOTCS IBa THIA
TEXHOTEHHBIX JIAHAMA(TOB: JICHTOYHBINA TpaHIICHHO-
oTBaNbHBIN JlaHmmadt (puc. 1), dopmupyrommiics B
pesynbTate paboTHl Jpar, U KOTJIOBAHHO-OTBAJbHBIN
(puc. 2) npu NpoMBIBKE THAPABINIECKUM CIIOCOOOM.

b

Puc. 1. JIeHTOYHBII TPaHIIEHHO-0TBATBHBIH JaHAA(T 0TPAGOTAHHBIX IPAKHBIX MOJMIOHOB, K10J1UHA P. CpenHas
Bopss: a — kocMocHMMOK, b — Ha3eMHasn (oTorpadus

Fig. 1. Band trench-dump landscape of spent by drags polygons, Srednyaya Borzya river valley:
a — space image, b — ground photography



BJIMSIHUE POCCHIITHOM 30JIOTOOBbIYU HA ITPUPOIHBIE KOMITJIEKCHI 85

Puc. 2. KoT10BaHHO-0TBAJILHBIN JaHAIIAPT Y4aCTKOB IHAPOMOHUTOPHON 0TPA0OTKH POCCHINM, T0JIUHA
p. Huxknss Bop3s: a — kocMocHUMOK, b — HazeMHas hoTorpadus

Fig. 2. Pitted-dump landscape of plots of hydromonitor mining of the placer, Nizhnyaya Borzya river valley:
a — space image, b — ground photography

TexHoreHHsle NaHAMIA(TH pa3pabOTKH pocchineid,
HECMOTPsI Ha WX HEOOJBIIYI0 OO B BOXOCOOPHBIX
OacceifHaX, UTPAIOT, TEM HE MEHEe, 3HAUUTEIBHYIO POJIb
B ()OPMHPOBAHUHU U, OCOOCHHO, B PETYJIHMPOBAHUHU PEU-
HOT'O CTOKAa. BiusiHUE PUPOIHBIX JTaHTIAGTHRIX yCII0-
BUH Ha (OPMHUPOBAHUE CTOKA, OCOOCHHO JAHIIIA(PTHBIX
SIMHUIl MaKpOYpPOBHs (TIPOBUHIIMS, 30HA), MOKA3aHO B
cratbe [AHTUNOB, ['arapunoBa, ®&nopos, 2007], npe-
HMMYIIECTBEHHO Ha YPOBHE JIaHAMAa(Ta OIEHEHO B My0-
nukanuu [["arapunosa, 2012]. J{ns paifloHOB pOCCHITHON
30JI0TOJIOOBIYM Takas OIEHKa COJEPKHUTCI B padboTe
[EnpuannnoB, Konnos, Muxaitnos, 2013].

E.A. EnpbuanoB u coast. [2013] npuBenu pacyeTsl 1o
p. barmapus, pacrnonoXeHHOW B COCEAHEM C paccmart-
puBaeMoi TeppuTopueii Oacceitne Butuma—Jlensl, mo
KOTOPOH POCCHININ pa3pabaThIBAIUCh APAKHBIM CIIOCO-
6oM. CpeaHeroqoBoil WU MHHUMANBHBIA 30-CyTOYHBII
CTOK pPEKH, [0 MX pacueTaM, YMEHbBIIAeTCd COOTBET-
ctBeHHO Ha 21,5 n 60%, Torma Kak MaKCHUMAaJIbHBIH CTOK
yBenuuuBaercs Ha 25%. K coxxanenuro, IpUYMHbBI TaKKX
W3MCHEHHWI aBTOphl He 0O0bsicHWIM. [lo-BuauMomy,
MIPOUCXOMAT OHM B OCHOBHOM 3a CHET peryJHpyromei
pONM TEXHOTEHHBIX BOAOEMOB. [lJisi CTENMHON 30HBI C
MaJbIMi MOAYJISIMU PEYHOI'O CTOKa OmpelesieHHOe 3Ha-
YeHHe IS MAIBIX PEK MOKET UMETh HCIIapeHHe C BOA-
HOU MOBEPXHOCTH, KOTOPOE B CYOAapHIHBIX M apUIHBIX
yCIOBUAX Oojiee 4eM B JIBa pasza IPEBBIMIACT KOJIHYe-
CTBO aTMOC(EPHBIX 0CAJIKOB.

OTpaboTka pOCChINEl MPUBOJUT K CMEHE JIUTOTEH-
HOW OCHOBBI JIaHAMA()Ta U PACTUTEIBHBIX COOOIIECTB,
0c00EHHO HavaJbHBIX cykneccuil. [Ipu mpaxkHO#l mpo-
MBIBKE MEJIKOINCIIEPCHBIE YAaCTHIIBI BBEIHOCSATCS, JHTO-

JIOTUYECKUH pa3pe3 OTBAJIOB YCPETHSAETCS MO MEXaHHU-
YyecKoMy cocTaBy. Tak, Ha Apa)KHBIX OTBaJiaX B JOJUHE
p. YHOa, CIIOXEHHBIX MPOMBITHIM IE€CYAHO-TPABHITHO-
rajeyHblM MatepuaioM, 3a 30-metHuil mepuoj cdop-
MHPOBAIIUCh JAPEBECHO-KYCTAPHUKOBBIE COOOIIECTBA
noutu 0e3 TpaBsSHOW PacCTUTENBbHOCTH C MpeodialaHu-
eM YO3CHUH TOJIOKHSIHHOJTMCTHOM (Chosenia
arbutifolia (Pall.) A. Skvorts.), B eCTECTBEHHBIX YCIIO-
BUSIX IIPEACTABICHHOW EIWHUYHBIMU HK3EMIUIIpaMu.
[Tpu TpoMEBIBKE NECKOB IPOMIIPHOOpaMH MPOUCXOTUT
npocTpaHcTBeHHas auddepeHanysi TEeXHOTCHHBIX
TPYHTOB IO COCTaBY — B OTBaJNax CKJIAJUPYIOTCSA KPYII-
HOOOJIOMOYHBIE Pa3HOCTH, B OTCTOWHUKAX HaKaIlJuBa-
IOTCS TIECYaHO-TIIMHUCTEIE (ppakiui. COOTBETCTBEHHO,
pa3nuyHbl (OPMHUPYIONINECS HA 3TUX I'PYyHTaX pacTh-
TeJbHBIC TPYNITHUPOBKH.

Co BpeMeHeM MPOUCXOIUT 3apacTaHne OTBAJIOB, TEM
HE MeHee, KPYIIHBbIe OTBaJbl MPOCIEKUBAIOTCS Ha KOC-
MOCHHUMKAaxX JIOCTaTOYHO HAJEXHO. PacTUTENbHOCTD
3/1eCh OOBIYHO pa3peXeHHast, COCTOSIIAs U3 JPEBECHBIX
IIOpPOJ UM KycTapHUKOB. CKIIOHBI OTBAJIOB, KaK IpaBU-
710, MEHee MOKPBITHl PACTUTENLHOCTHIO U UMEIOT Ooee
3aMETHBIE CIIe/Ibl BOJHOM PpO3uM B (OpME MPOMOWH U
MEJIKMX OBpParoB, 0COOEHHO XapaKTEPHBIX AJIS OTBAJIOB C
MEIKOOOJIOMOYHBIM COCTaBOM CKJIAAWPOBAHHBIX TPYH-
TOB, OoJIee MOBEPKEHHBIX PA3MBIBY.

Bonnast spo3ust Hambojee CHIBHO IPOSBIEHA MpPU
(hopMUpPOBaHNH HOBBIX PYCeEl, HEPEJKO C JIEIEHUEM BO-
JIOTOKA Ha HECKOJIbKO PYKaBOB (MHOTOPYKaBHOCTh), KaK
9TO BUAHO Ha puc. 3, a. 3 MHKEHEPHO-T€0IOTHIECKIX
nporeccoB B gonuHe p. JyHna-XonropyH B Jlro6aBuH-
CKOM pyaHoM mone [3amana, Baxuuna, 2010] otmedeno
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o0pa3oBaHHe OMOJI3HS B OJHOM M3 BBICOXIIUX OTCTOM-
HUKOB (pHc. 3, b).

Boganas spozust GopMupyronmxcs pycen 1 0COOEHHO
cOpOC TEXHOJOTHYECKHX BOJ OT M3BJIEYEHHS 30J10Ta U3
MIECKOB MPHUBOAT K 3arpsA3HCHUIO peuHOi ceTn. OCHOB-
HBIM 3arps3HSAIOIIAM KOMIIOHEHTOM TIPH  POCCHITHOM
30JI0TOZIO0BIYE  SIBJISIOTCS  B3BEIICHHBIC  BEIECTBA.
B pesynbrate B3auMOICHCTBUS PEYHONM BOJBI CO B3BE-
CSIMHM ¥ BJICKOMBIMH HAaHOCaMH 3HAYUTEIHHO BO3pacTa-
10T KOHIICHTPAIIUH PACTBOPCHHBIX B BOJIC KOMIIOHCHTOB,
BKJTIOYAsT TsDKENTbIe MeTaubl. [ mpumepa MBI IPHBO-
UM gaHHBIE orpoOoBanus p. Cpemssist Bop3s, BeImon-

RN

HEHHOTO B MeEXeHHbIN mepuon B utone 2013 r. Mecra
oTOopa BOJHBIX MPOO yKa3aHbl Ha puc. 4. BausHue pas-
pabOTKH POCCHITU HA TUAPOXMMHUYCCKUE IMOKA3aATENN
peku Haubojee BBIPAXKCHBI B BBICOKOM COJCPIKAHUU
B3BEIICHHBIX BemiecTB (Mo 278 wmr/m), sxerne3a (1o
6,5 Mr/m) u obmieit MuHepaIu3anuyu Bosl (Tab.). Boma
XapaKTePU3YyeTCs IOBBIIICHHBIM CONEPKAHUEM CYIb-
(haTHOTO MOHA, YTO YKa3bIBACT HA OKUCICHHE CYIbQHI-
HBIX MHHEPAJIOB, COIEPXKAIIMXCSI B 00JIOMOYHOM Mare-
puane aTIOBHAJBHBIX OTIOXKeHUH. M3 MeTamnoB mo-
BEIIICHHBIE KOHIICHTpPAIMH, KpOME JKelle3a, WMEIH
(8 mxr/m) Cr (o 28,3), Cu (24,3), Co (40,7), Ni (48,7).

b

Puc. 3. MHoropykasHoe pycJio p. Jlynaa-XoHropyH (a) u onojasHeBble AedopmManun
OTJIOJKEeHHH OTCTONHUKA B ee noJiuHe (b)

Fig. 3. Multi-branch Dunda-Hongorun river («) and landslide deformations of sedimentation tanks in its valley (b)
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Fig. 4. Water sampling scheme in the Srednyaya Borzya river basin
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Tabnuma
Hexoropsie pu3zuko-xuMHYECKHE XaPAKTePUCTUKH Boabl p. Cpennsas bopss
M IPYTUX MYHKTOB ONMPOOOBAHMS B ee 10/ IHHe
Table
Some physical-chemical characteristics of the Srednyaya Borzya River water
and other sampling points in its valley
Homep B3Berennbie >
Mecrto or6opa pH Eh, mV [SO , mr/n| Fe, mr/n TDS, mr/n
poOBI BEILIECTBA, MI/JI 4
1 p. KyTromapa, Ha ycthe <16 6,90 302 7,6 0,191 66,7
2 p- Cpenusst bop3s, Ha BBIXO/IE U3 OTCTOHHHKA 167 7,30 290 42,8 2,955 170
3 p- Cpenusist bopast 35 7,23 295 19,8 0,272 109
4 O3epo B ApaskHOM TTOJTUTOHE 16 7,83 274 75,2 0,084 284
5 p. Cpenusis bopas 16 7,35 288 41,2 0,403 160
6 O3epo B Kapbepe M0 LUEHTPY JOJIHHbI 16 8,16 259 58,7 0,051 272
7 p. Cpennsist bop3st 278 7,50 270 33,5 6,529 163
8 p. Cpennsist bop3st B 6 kM HUXKe 263 7,56 281 27,2 5,712 148
9 p. Cpennsist bop3s 190 7,53 274 38,4 3,972 196
1 |P Cpenusist bopss B 1,5 kM HubKe ycTbs 146 7,55 265 459 3.200 216
p. Unbaukan

3aki0uenue

B paccmotpennsix Oacceitnax pek Ilunka u ApryHs
peuHas CeThb B TOW WJIM MHOM CTEeTEeHH MOJIBEPKEHA U3Me-
HEHISIM B pe3yibTaTe 30JI0TOAoOBH. B mommHax ot-
JETBHBIX WX MPUTOKOB MPOTSDKEHHOCTD MepepadoTaHHbIX
y4acTkoB gocturaetr 58—60 kM. Bunsl dpopmupyrommxcs
TEXHOTEHHBIX (hOpM penbeda U NaHIma(TOB HAIPAMYIO
3aBUCAT OT croco0a pa3paboTku pocceineil. Haubonee
OTYETJIMBO Pa3/IMYalOTCs J[BAa THUIA TEXHOTCHHBIX JIAHJI-
mapTOB POCCHITHOM HOOBMH 30JI0Ta — JICHTOYHBIN
TPaHIICHHO-OTBAJIBHBINA MPH pa3paOdO0TKe POCCHINEH Jpa-
raMH ¥ KOTJIOBaHHO-OTBAJIBHBIN JIaHAmA(T, XapakTepu-
3yromuiica Oonee KpynmHeIMU (opMamMu penbeda u aud-
(epeHIMPOBaHHBIMU 110 MEXAaHUYECKOMY COCTaBY TpPYH-
TaMu, MPU TUAPOMOHUTOPHOH oTpaboTke. B ToM U mpy-
I'OM ClIyyae Ha HapyLIEHHbIX TEPPUTOPUSX 3aTPyIHIECTCS
BOCCTAHOBIICHHE PACTUTEILHOCTH, OCOOEHHO Ha CKIIOHAX
OTBAJIOB, IIOJBEP>KEHHBIX BOJHON U BETPOBOM 3po3uu. B
pe3ynIbTaTe BOAHOM 3pO3UM U cOpoca TEXHOIOTMYECKHX
BOJI MHOTOKPAaTHO YCHUJIMBAETCs BBHIHOC B3BEIIEHHBIX Be-
LIECTB, PACTYT KOHIIEHTPAllMd METAJUIOB, 3arpsA3HSIOILNE
BEIIIECTBA PACHPOCTPAHSIOTCA IO BOJOTOKAM JAJEKO 3a
IpeIeIIBl 3010TOPa3padoToK.

Hecmotpst Ha TO, 4TO pa3paboTKa 30J0TOHOCHBIX
pocceineit B Boctounom 3abalikaibe HacUMTHIBAaET 00-

Jiee YeM IOJyTOPABEKOBOH MEPUO M OKa3bIBAeT 3HAUYH-
TCIIbHYIO HAarpy3Ky Ha NPUPOAHBIC KOMIIJICKCHI PEYHBIX
JOJIMH TEPPUTOPHUH, IMPOIECCHI, MOCICICTBHI H Mac-
mTadbl 3TOr0 BO3JACHCTBUS A0 CUX MOP M3YyUYECHBI CIado.
K Haubosee BaKHBIM HAMPABICHUSM HCCIIEIOBAHUI
Y4YaCTKOB Pa3pabOTOK 30J0TOHOCHBIX POCCHITECH aBTOPBI
OTHOCHT:

— U3YUCHUC FeOMOp(bOJIOFI/II/I U BJIIUAHHUSA TCXHOI'CH-
HBIX JaHAMA(PTOB HA (OPMUPOBAHUE U PETYIUPOBAHUEC
BOJIHOTO CTOKA,;

— OLIEHKY TEXHOTEHHOI'0 MacCOIEepPeHOca W POJH B
HEM aKTHUBH3AI[MU BOJHO-3PO3HOHHBIX IPOIIECCOB;

— OLCHKY 3arpsA3HCHUSA BO}IHLIﬁ Cpe€abl U €ro BJIHA-
HUSI Ha BOJHYIO OMOTY, B OCOOCHHOCTH Ha UXTHO(AYHY;

— M3yYEHHE €CTECTBEHHOTO BOCCTAHOBJICHHS PaCTH-
TENPHOCTH Ha HAPYIICHHBIX 3EMJISIX, BKJIFOYAS PEKYJIb-
THUBHPOBAHHBIC;

— pa3paboTKy METOI0B OMOJIOTUYECKOH PEKyJIhbTHBA-
UK 3eMeJb C MOJ00POM PaiOHHUPOBAHHBIX OMTHMAIIb-
HBIX BUJIOB PACTECHHI W UX COOOIIECTB.

Hamypneie uccnedosanuss u eudpoceoxumuyeckoe
onpobosanue npogedeHvl NO NPOEKMAM OHONCEMHBIX
uccneoosanuti UIIPOK CO PAH, ananus KoCMOCHUMKO8
ocywecmenen npu QuHancosol nodoepaicke Poccuiicko-
20 HayuHnozo ¢onoa (npoexm Ne 19-14-00028).
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THE INFLUENCE OF ALLUVIAL GOLD MINING ON THE NATURAL COMPLEXES OF RIVER VALLEYS
OF AMUR RIVER BASIN (EASTERN TRANSBAIKALIA, RUSSIA)

The article presents the qualitative and quantitative characteristics of violations of natural complexes of river valleys resulting from
placer gold mining in the Shilka and Argun rivers basins, from the confluence of which the Amur River itself begins, obtained by ana-
lyzing satellite images and field studies. In the placer mining areas, which has been going on in Eastern Transbaikalia since the second
half of the 19th century, the geomorphological structure of river valleys is completely transformed, new stream channels are formed,
channel processes are activated, anthropogenic relief forms are formed, land and water vegetation is removed, aquatic biota is substan-
tially changed and depleted, contaminated water environment. Two main types of technogenic landscapes are distinguished: a tape
trench-dump landscape during dredging of placers and a practically disordered pitted-dump landscape when washing gold-bearing sands
with water monitors. Spent dredged polygons in the Shilka river basin reach a size of 0.25 x 0.56 km?, and the length of the largest man-
made lake is 1.3 km with a width of up to 0.55 km. In the Argun basin, the length of flooded pits is up to 1.3—1.8 km, and their width is
up to 670-800 m. The length of individual sections of disturbed valleys in both basins reaches 58—60 km. The impact of alluvial gold
mining on the natural environment extends downstream of the watercourses beyond the development area due to the transport of bot-
tomset beds, finely dispersed suspended solids and dissolved substances by water flows. On example of river Srednyaya Borzya, whose
valley is most disturbed by the exploitation of placers in the Argun river basin, including modern mining by both methods, shows the
main components of water pollution. The most significant of them are suspended solids and iron, the content of which in water reached
278 and 6.5 mg / L respectively. Elevated concentrations also had (in pug / L) Cr (up to 28.3), Cu (24.3), Co (40.7), Ni (48.7).

The reclamation of disturbed lands is been carried out in recent decades, mainly after the development of placers by hydromonitors, but
is limited to the technical stage - the leveling of dumps. Vegetation is poorly restored, especially on the slopes of dumps devoid of soil
cover and susceptible to water and wind erosion, and is represented by a limited number of mainly tree-shrub species. Due to the poor
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knowledge of the impact of placer gold mining on the environment in the region, the main directions of further research are proposed.
They include the study of the influence of anthropogenic landscapes on the formation and regulation of water flow, assessment of pollu-
tion of the aquatic environment and its impact on the aquatic biota, primarily on the ichthyofauna, development of methods for the bio-
logical restoration of disturbed lands.

Keywords: alluvial gold mining, river valleys, anthropogenic landscape, water pollution, Eastern Transbaikalia.
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