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Nd - As - S UCLU SISTEMININ
MUXTOLIF KOSIKLOR UZRO TODQIiQi

A.Q.XUDIYEVA, T.M.ILYASLL, i.i.OLIYEV
Baki Doviat Universiteti
aynur.khudiyeva@yahoo.com

Fiziki-kimyavi analizin kompleks metodlart ila (diferensial termiki, mikroqurulus va
rentgenfaza analizlori, mikrobarkliyin tayini) aparilan tadgiqatlarin naticalorina asason, demaok
olar ki, As,S; — Nd (0,5 at% Nd qatiliq intervalinda), As,S; — NdS (022 qatiliq intervalinda),
As,S; — Nd,S; (20 mol%) kasiklorinin niimunalari siisadirlor. Miiayyan olunmusdur ki, siisalorin
makroskopik xassalori Nd, NdS va Nd,S;-in qatiliglarinin artmasi ilo artir vo makroskopik
xassalara, asasan demak olar ki, siisalorda yeni tetraedrik strukturlar — NdAs,, (yoni trigonal
AsS;), tetraedrik NdAs,,-a kegir).

Acar sozlor: fiziki-kimyovi analizin kompleks metodlari, orintiler, nadir torpaq ele-
mentlori, iglii sistem, sligooamalogalma, kasik

Oldo edilmis f-elementlorinin istiraki ilo maqnit ionlu bu materiallar
teoretik vo praktik ohomiyyato malikdirlor [35, 7].

Arsenin xalkogenidlori osasinda siisoomalogatiron xalkogenid yarimke-
ciricilorin optiki, fotoelektrik, fiziki-kimyavi xassolorinds doyisikliklor bag
verir ki, bu doyisikliklor onlar1 mikroelektronikanin ehtiyaclar iigiin yeni tip
fotorezistorlarin hazirlanmasinda osas materiallara ¢evirir [4, 8]. Siisoomoalogo-
tiron xalkogenid yarimkegiricilorin optiki vo fotoelektrik xassolorinin doyisil-
maosi yetorinco dyronilmisdir.

Torkibinds miioyyan gador galavi va nadir torpaq elementlari olan slige-
omologatiran xalkogenid yarimkegiricilor ion kegiriciliyo malikdirlor (bu keci-
ricilik elektron kegiricilikdon yetarinca iistiindiir) [7].

Isin osas mogqsadi siisoomologolmo sahosinin miioyyonlosdirilmosi vo
alinmig fazalarin bozi fiziki-kimyovi xassolorinin todqiqidir. Nd — As — S iiclii
sistemindo kimyavi qarsiligl tosirin xarakterinin miioyyonlosdirilmasindo Nd —
As, Nd — S va As — S binar sistemlori haqqindaki oadabiyyat materiallarindan,
eloco do bizim torofimizdon aparilmis todgigatlarin naticolorindon istifado edil-
misdir.



Tacriibi hissa

Niimunoslorin hazirlanmasinda As — B5, Nd vo S-don istifado edilmisdir.

Orintilor As,S;, NdS, Nd,S; ligaturalarindan vo Nd elementindon sintez
olunmusdur. Ligatur vo {i¢lii arintilorin sintezi birbasa ampul metodla pillsli
sokildo aparilmisdir: ilk 6nco pecin temperaturu 450°C-o qodor qaldirilir. Bu
temperaturda metallar kiikiirdlo qarsilight tosirdo olurlar. Orintilorin orimasi
liciin pegin temperaturunu 900-950°C-o qador galdirilir. Bu temperaturda 2 saat
saxladigdan sonra orintilori saatda 100°C-don otaq temperaturuna qodor
soyudulur. Alinmis orintilor sarimtila ¢alan tiindqirmizi rongo malik olurlar.
As,S3 osaslt orintilor slisovari gokildo alinir. Stisoomologalms sahasi soyudul-
manin 2 rejiminds Oyronilmisdir. Havada tablama vo suda As,S; — Nd, As,S; —
NdS, As,S3; — Nd,S3 kasiklarinin arintilori, eloco do AssS; va S asaslt arintilori
siisovari sokildo alinmisdir.

Orintiler fiziki-kimyavi analizin kompleks metodlari ilo tadqiq edilmigdir.
Diferensial termiki analiz termoskan tipli termoanalizatorda, rentgenfaza analizi
Cua stialart altinda “Broker” firmasmin XRDD — 8 difraktometrinds, mikroqu-
rulus analizi MIM — 7 vo MIM — 8 mikroskopunda aparilmisdir. Mikroborklik
tocriibi miioyyan olunmus yiiklomolorlo PMT — 3 tipli aparatda yoxlanilmisdir.

As>S3 — Nd Kasiyi. Kasiyin arintilori yuxarida gostarilon iisulla sintez olunur
vo saatda 100°C siiratlo soyudulma zamani siisovari tipdo almirlar. Todgiqatlar
zamani miioyyon olundu ki, qatiliq intervali 0,5at% Nd oldugda niimunslor siiso
halinda olur. Siisolorin bozi fiziki-kimyavi xassolori cadval 1-do, As,S; — NdS; vo
As,S; — Nd,S3 sisteminin xassalori iso codval 2 va 3-do gostorilmigdir.

Cadval 1
As,S3-Nd sistemili siisolorin bazi fiziki-kimyoavi xassalori
(otaq temperaturunda)
Torkib Termiki effektlor, K Mikroborklik, | Sixhq, Mikroqurulus
As;S; | Nd | T, K | T\, K | T,, K MPa q/sm3 analizin noaticalori
100 0 440 510 590 11800 3,58 Siiso, tiind faza
99 1 445 515 580 12000 3,61 —
97 3 455 520 575 12500 3,70 —
95 5 460 528 565 12000 3,83 —
90 10 455 530 570 11500 3,90 Siiso, kristal
Cadval 2
As,S3-NdS sistemili siisolorin bazi fiziki-kimyavi xassalori
Tarkib Termiki effektlor, K Mikrobar Sixhq, Mikroqurulus
As;S; [NdS | T, K | T\, K | T,,K | klik, MPa g/sm’ analizin naticalori
100 0 440 510 590 11800 3,58 Siigo, tutqun faza
99 1 450 518 585 12300 3,69 —
97 3 455 530 575 12800 3,74 —
95 5 464 525 590 13500 3,82 —
90 10 475 530 550 14000 3,92 —
87 13 483 535 595 14300 3,95 —
80 20 495 540 605 13000 3,93 —
75 25 490 545 615 10500 4,15 Siigo, kristal




Cadval 3

As,S3-Nd,S; sistemili siisolorin boazi fiziki-kimyavi xassalori

Tarkib Termiki effektlor, K Mikrobark |Sixhq,| Mikroqurulus analizin

As;S; [ NdsS; | T K | T K | T,, K | lik, MPa | g/sm’ naticalori

100 0 440 510 590 11800 3,58 | Siise, tutqun faza

99 1 443 520 585 12300 3,76

97 3 450 528 580 12800 3,80

95 5 455 532 550 13500 3,89

90 10 467 540 535 14000 3,95

85 15 475 546 547 13500 4,01

80 20 480 550 570 14500 4,05

78 22 485 550 575 11000 4,05 Siiso, kristal

Cadval 1, 2, 3-don goriiniir ki, slisolorin xassolori Nd, NdS vo Nd,S;-iin

gqatiligimin artimi ilo artir. Makroskopik xassolorin qiymaotino osason, demok
olar ki, siisods yeni tetraedrik strukturlar amals golir (triqonal AsSs), tetraedrik
NdAsS4, -2 kegir.

Odabiyyat materiallar1 vo aparilan tocriibalorin naticolorine osason

stisoomologolmonin sorhodi miioyyon olunmusdur. Bu saha {icbucagin iimumi
sahoasinin 9,23 vo 13,85%-1 toskil edir. Havada tablama (dogigads 7-10 dor. vo
suda 10°derkan-o uygundur.

9,23% - yavas
soyudulma (¢aki)

13,85%—- suda
tablama (¢aki)

Sak. 1. Nd-As-S iiglii sistemindo siisoomoalogalmo sahosi.

Sl — NdS S4 - Ast3
Sz - Nd3S4 S5 — AsS
S3 - Nsz3S6—NdAS
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UCCJIEJOBAHME TPOMHOM CUCTEMBI Nd-As-S IO PA3JIMYHBIM PA3PE3AM
AI'XYJUEBA, T.M.MJIbsCJIbI, N.N.AJTHEB
PE3IOME

Pesynmbrartel  MccnenoBaHMS  KOMIUIEKC — METO/IOB  (DMBHMKO-XMMMYECKOTO — aHajn3a
(InddepenimanbHO  TEPMUYECKUH, PEHTTeHO(]A30BbIH, MUKPOCTPYKTYPHBIA aHaiu3 W OIpe-
JIeJIeHNe MUKPOTBEPIOCTH) TTOKA3aJIM, YTO 00pasipl pa3pe3 As,S;-Nd B MHTepBasie KOHLICHTPALMU
0-5 at% Nd, paspe3a As,S;-NdS 0+22, pazpe3a As,S3-Nd,S; 20 mol% sBistorcst cT€KIaMu.
YCTaHOBIIEHO, YTO 3HAYEHHST MAKPOCKOIIMUECKHX CBONCTB CTEKOJ YBEIMUHBACTCS C YBEINUCHHEM
koHneHTpau Nd, NdS u Nd,S;. m mo pe3ynbraraM MaKpOCKOITMYECKHX CBOMCTB MOXKHO
Hpeonarartb, 4To B CTEKJIaX 0Opa3yloTCs HOBBIE TETPadAPUUYECKHE CTPYKTYPHBIC CIWHHIIBI
NdAsSy, T.e. TpuroHanbHbIe AsSs3, TepeXoaaT Ha TeTpadapudeckyro NdAsS .

KiroueBble c10Ba: KOMILICKC METOA0B (1)I/I3I/IKO-XI/IMI/I‘~I€CKOI‘0 aHajm3a CIIJIaBbl,
PCAKO3EMEIIbHBIC DJICMCHTEI, TpOﬁHaH CHUCTEMaA, CTeKJ’IOO6pa3OBaHI/I€, paspes.

INVESTIGATION OF Nd-As-S TERNARY SYSTEM AT VARIOUS SECTIONS

A.G.KHUDIYEVA, T.M.ILYASLY, LLLALIYEV
SUMMARY

The results of the research by complex methods of the physical and chemical analysis
(Differential thermal, X-ray phase, microstructure analysis and determination of
microhardness) have shown that samples As,S;-Nd coal mine in the concentration range of 0-5
at % of Nd, As,S;-NdS 0+22 coal mine, As,S;-Nd,S; 20 mol% coal mine are glasses. It is
established that values of macroscopic properties of glasses increases with an increase in the
concentration of Nd, NdS and Nd,S;. and according to the results of macroscopic properties it
is possible to assume that new tetrahedral structural units of NdAsS,,, are formed in the glasses
i.e. trigonal AsS;), passes to tetrahedral NdAsS,,.

Key words: complex methods of physical and chemical analysis, alloys, rare-earth
elements, a triple system, glass formation, cuts.

Redaksiyaya daxil oldu: 01.06.2017-ci il
Capa imzalandi: 24.10.2017-ci il
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INPEBPAIIEHUE NTPUPOJJHOI'O 'A3A 1 METAHOJIA HA
BUMETAJ/IVIMYECKUX KATAJIM3ATOPAX THUIIA LIBM,
MOINPUIINPOBAHHBIX HAHOITIOPOIIIKAMU XPOMA U
MOJIMBJEHA

E.ATAHBAPOBA, H.M. AJUTIA30B, T.A.ABAEBA, C.2.MAME/IOB,
H.®.AXMEJIOBA, C..ACMAMJIOBA
bakunckuii I'ocyoapcmeennulit Ynueepcumem
sabit_ m@mail.ru

H3yuenvr kamanumuyeckue ceoucmea MOHO- U OUMEMANTUYEeCKUX Kamaiu3amopos Ha
ocHose yeonumos L[BM, moouguyuposanuvix HaHOROPOWKAMU XPOMA U MOAUOOEHA 8 npes-
pawjeHuu npupooHoeo easa u memanona. Ioxkasano, umo dobaska nanonopouika Cr Kk MOHO-
Memannudeckomy kamanuzamopy 6,0%Mo/HL[BM npusooum Kk nosviuteHuro aKkmueHOCmu u
CeneKMUBHOCMU Kamaiu3amopa 6 oOpazo8anul apoMamuieckux y2neeo0opooos. Ycmanos-
JIEHO, YMO MAKCUMATbHOE KOIUYECMBO APOMAMUUECKUX Y2e6000p0008 U3 NPUpoOHO20 2d3d
obpasyemcsa una xamanuzamope 1,0 % Cr - 6,0 % Mo/[IBM, a u3 memanona — Ha xama-
auzamope 1,5% Cr - 6,0% Mo/L[BM.

KiiroueBble cjI0Ba: METaHOJ, KaTalw3aTop Ha OCHOBE IICOJIUTOB, apOMATHUECKUE
YTIIEBOAOPOIEL.

ApomaTH4ecKre YTIeBOJAOPOJIbI BaKHEHIIEEe ChIpbe He(PTEXUMHUECKOU
MPOMBIIUIEHHOCTH TMOJY4YaloT B OCHOBHOM, B IPOLIECCaX MUPOJIU3a, aTKWIIU-
poBaHus, pudopMuHra U TUIpONIepepadOTKH HePTIHBIX (pakiuit HeGTH [1].
OpnHako orpaHWYCHHBIE 3aMackl He(PTHU 3aCTaBISAIOT UCKATH JIPYroe yrieBOJIO-
poaHoe chippe. OJHUM U3 pelieHud MNpoOJIeMbl MOUCKA albTEPHATUBHOTO
CBIPBSL JJI TIOJIy4EHHUs MPOAYKTOB HE(OTEXMMHYECKOH MPOMBIIUICHHOCTH,
MOJKET CTaTh BOBJIEUEHHE B IepepabOTKy MPUPOIHOTO ra3a U METaHOJIA.

B nauane 90-x rr. mpouuioro cTrojeTus MOSBUIMCH COOOLICHHS O BO3-
MO>KHOCTH OCYILIECTBJICHHS KaTaTUTUYECKON apoMaTH3alui HU3KOMOJIEKYJISp-
HBIX MapaduHOBBIX YTaeBoaopoaoB C,-Cs, mpeacTaBisionuil OONbIION WH-
TepEC C TOYKU 3PEHHS PaCIIMPEHUs ChIpbeBOM 0a3bl [1-3].

UccnenoBanus nocineaHux JET MOKa3aId TaAKKe BO3MOKHOCTh KaTaaUuTH-
yeckol apomatuzanuu MetaHousa. [Ipouecc apomatuzanuu ankaHoB Cr-Cy
MPOTEKAET B MPUCYTCTBUM PA3TMYHBIX KATATUTUYECKUX CHUCTEM, CPEIU KOTO-
peix HamOosiee 3P(HEKTUBHBIMU CUHTAIOTCS BBICOKOKPEMHE3EMHBIC I1COJTHTHI
TUna nenracuia, moauduuupoBanusie meraamu 11, III u VIII rpynn [4-7].



[IpyMeHeHne TaHHBIX KaTaJlu3aTOPOB, OTIMYAIOUIUXCS BHICOKONH aKTUBHOCTBIO
" CCJIICKTUBHOCTBIO, ACJIACT MPOUCCC apOMaTU3aAlUU JICTKUX YIJICBOAOPOAOB U
MeTaHOoJIa MEePCIEKTUBHBIM ISl HCTIOIb30BaHUS B POMBIIIIEHHOCTH.

Henpto maHHOW pabOTHI SBISIIOCH HUCCIECOBAaHHE BIUSHUS 100aBOK
Hanopa3MepHbix nopomkoB (HPIT) Cr u Mo Ha KMCIOTHBIE U KaTaTUTHYECKUE
CBOMCTBA II€0JIMTA TUIA MEHTacWia B IMPOILECCe apOMaTHU3alMU MPUPOJIHOTO
ra3za ¥ METaHoJIa.

JKCNepUMEHTAIbHAA YaCTh

Hanopa3smepneie nopomku Cr 1 Mo nomydanu pacnblIEHUEM MeTall-
JUYECKON TPOBOJIOKHU JICKTPOUMITYJIbCaMHU O0JbIoi MomtHoCcTH [5]. KaTtamm-
3aTOpPBl TOTOBUJIM MYTEM CYXOTI'0 MEXaHHMUYECKOTO CMELIEHHs B BUOPAIIMOHHON
MeJIbHHIIE Ha BO3/1yX€ HAaHOMOPOLIKaMU METAJJIOB M II€0JIUTa C MOCIETYIOIINM
IIPOKAJIMBAHUEM IIPUTOTOBIICHHBIX CMECEU IIPU TeMIIepaType 550°C B Teuenue
34. KoHueHTtpanus HaHonopomka Mo B katanu3aropax cocrasisuia 6,0 mac.%,
a xkoHueHtpauus Cr Bappuposanacs ot 0,5 1o 3,0 mac.%.

KucnotHble cBOICTBa KaTaqu3aTopa U3ydalad METOJIOM TE€PMOIIPOrpaMm-
mupoBaHHo# necop6ormu (TTIJ]) ammuaxa [5].

OO6pa3oBaHre KOKCOBBIX OTJIOXKEHUN U UX MPUPOTY U3YHall C TOMOUIBIO
METO/1a TEPMUYECKOT0 aHanu3a Ha JepuBarorpade dupmsr MOM (Benrpus) B
unTepBaite Temmeparyp 20-800°C. O6pasers (300-400 Mr) B ILIATHHOBOM THIJIE
HarpeBajH Ha BO3/ayXe co ckopocThio 10 rpan/mus.

B kayecTBe HCXOIHOTO ChIpbS MCIOJIB30BAIM CBEXEMeperHaHHbIN
Mmetanoi (uuctota 99%) u nmpupoaHbIil raz cocraBa (Mac.%: meran —84,1; 3tan
- 4,5; nmpomnian — 6,7; 6yransl — 4,2; nenransl — 0,5).

KonBepcuto nmpuposHOro raza M MeTaHojJa NPOBOJWIM Ha YCTAHOBKE
POTOYHOrO THITA B KBAPIIEBOM PEAKTOPE C 3arpy3KOil 5 CM® KaTaTH3aTopa MpH
aTMOC(EepHOM JaBJICHUH.

KonBepcuio nmpupogHOro rasza uszydyaiad MpU TEMIIEpAType 600-750°Cu
00BEMHOI CKOpOCTH mojaun ceipbs 1000 u', a MeTaHONa TIpU TeMIepaType
300-450°C 1 06BEMHOIT CKOPOCTH TIOaYl METAHOIIA PABHOIM 24 .

Pe3ysabTarsl M UX 00Cy:KIeHHE

Hemonuduuuposanusiii neonut HIIBM nposiBiisieT HEBBICOKYIO KaTaju-
TUYECKYI0 aKTUBHOCTh B KOHBEPCHUHU MPUPOTHOTO ra3a B apOMaTUYECKUE yTJe-
BOJIOPOJIbl: KOHBEPCHS Ta3a MpHU 700-750°C u 10004 cocTapnser 13,2-14,0%,
a BBIXOJ] apOMaTUYECKHUX YTIeBOA0pOaAOB — 6,1-6,2% (Tabdum. 1).

Benenune B cocraB meonura 2,0-3,0 mac.% wmonuOpeHa NPUBOIUT K
MOBBIIICHUIO KOHBEPCUHU MPUPOJHOTO ra3a M BbIXOJa apOMAaTUYECKUX YIIIEBO-
noponos. [Ipu 750°C BBIXOS apOMAaTUYECKUX YIJIEBOJOPOAOB BO3PACTACT N0
8,1 % (puc.l). [Ipu yBenuueHun KOHLEHTpALUKU MOJIUOIeHa B 1eonute 10 6,0
Mac.% HaOmoaeTcs TanbHelIIee yBeIMUeHne KOHBEPCUHU TPUPOJHOTO ra3a U
apoMaTH3UPYIOLEeH aKTUBHOCTH Karanu3aropa. Haubosnblas KoHBEpcHs MpH-
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POMHOTO Ta3a HAOIIOJAETCS MPU TEMIEpaType 750°C. IIpu Temmneparype
peakuuu 750°C yBEeITMYEHUE KOHIEHTpauuu monubaeHa no 6,0mac.% mnpu-
BOJMUT K TOBBIINIEHUIO BbIXona Oen3ona 1o 11,2%, a vadrammua ¢ 1,94% no
18,8%. YBenmueHnue KoHIEHTparuu monubaeHa B neonure ¢ 6,0% mo 8,0%
3aMETHO CHIYKaeT apOMaTH3HPYIOIIYI0 aKTUBHOCTH KaTanu3atopa. Bo Bcem
UCCIIeTyeMOM MHTEpBaje TeMIepaTyp MPOUCXOAUT CHUKCHHUE BhIXo/a OeH301a
u HadranuHa (puc 1).

20
Y .
SQL _=18-
H ",,_;16-
: fu}
g Suf
I Elu.
° L8t
g !
E -
3 4
z 2
0 - - - =0 : : ' :
0 2 4 ﬁmac.% 8 0 2 4 6 I'|.|'1ac:.9€|8

== G50'C == 700°C =4 750°C

Puc.1. 3aBucumocTs Bixona Oenzoua (a) 1 HadranuHa (0) OT KOHIEHTpAlMK MOJIMOIEeHa B
COCTaBe 11€0JINTA IIPH PA3INYHBIX TEMIlepaTypax.

Takum o0Opa3oMm, cpeau UCCIeNyeMbIX O00pa3lloB HAHUOOJBIIYIO AKTHUB-
HOCTb B IIPEBpALIEHUH NMPUPOAHOTO Ta3a npossiate HIIBM, coaepxammii 6,0
mac.% momubaena. Ha stom o6pasue npu 750°C Brixox Gensona i Hadratnua
coctapisaeT 11,2% u 18.8%, COOTBETCTBEHHO.

B Tabn. 1 mpuBeneHsl JaHHBIC MO BIMSHHUIO TEMIIEpaTypbl Ipolecca Ha
COCTaB MPOAYKTOB IpEBpalieHusi mpupoaHoro rasa Ha Cr-Mo-comepxammx
neosmtax. C pocToM TemIiepaTypbl TMpolecca Ha Bcex oOpasiax Halmogaercs
YBEJIMUYCHUE CTETICHW IPEBPAICHUST HMCXOMHOTO CHIPbS M BBIXOJA apOMaTH-
YEeCKUX YIJIEBOJOPOAOB. B cocTaBe *KMIKMX MPOJYKTOB PEAKIUH OCHOBHBIMU
SBISIFOTCSL OCH30JI M HAa()TAIMH, OS] KOTOPBIX YBEINYHUBACTCS C POCTOM TEM-
neparypsl mporecca. B ra3000pa3HbIX MPOIyKTax ¢ MOBBIIIEHUEM TEMIIEPATYPhI
peaKIuy pacTEéT KOHIIEHTPAIUS BOJIOPOIa M YMEHBIIACTCS] KOJMYECTBO HHU3IIUX
ankaHoB U ankeHoB Cr-Cs.
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Tabauma 1
Bausinusi TeMnepaTypbl mIpoiecca Ha COCTAB MPOAYKTOB NMpeBpallleHus
NMPUPOTHOro ra3a Ha MOAN(PUIMPOBAHHBIX MEHTACUJIAX

T KOHBepCI/Iﬂ HpOZ[yKTI)I peaKHI/II/I lé[ o\cn S
°c MpHPOIHOTO An- | A APY | 5E | %
rasa,% H CeHs |CHg | CroHg| Cpp- | B | @
2 | KaHbl KCHBI 6le | L7Mg | Liohlg 11
Ci-C4 | GGy Cp
HLBM
650 13.9 1,70] 86,10 | 7,10 |2,97]0,71] 0,74 | 0,68 | 5.1 [36,7
700 14,0 1,65| 8640 | 575 [3.28(054]1,53| 085 | 62 [443
750 13,2 1,52| 86,85 | 553 |3,12]041] 194 0,63 | 61 |462
6,0 % Mo/LIBM
600 6,9 0,65] 93,14 | 1,67 |1.58] - |294] 0,02 | 4,54 658
650 19,64 3,12| 8036 | 134 | 4388005996 | 029 | 1518 |77.3
700 25,37 3,88| 74,63 | 098 |667]0,10[12,74] 026 | 19,77 {77.9
750 37,91 6,58 62,00 | 082 |11.23]0,12[18.84] 032 | 30,5 |80,0
0,5 % Cr - 6,0 % Mo/LIBM
600 7.7 074] 923 | 146 |1,74]001]3,68] 007 | 55 |71.4
650 21,53 3,52| 7847 | 121 |5,12]006|1123] 039 | 16,8 |78,0
700 26,92 4,54 73,08 | 0,96 |7,12]0,10]13,95| 0,41 | 21,58 |80,1
750 393 6,78| 60,70 | 0,75 |12,54]0,11[18,56| 0,56 | 31,77 |80.8
1,0 % Cr - 6,0 % Mo/LIBM
600 8,47 0,85] 91,53 | 1,19 |1,91]001] 443 ] 0,08 | 643 [759
650 23,1 3,75 769 | 098 |879]005]|9,18| 035 | 18,37 |79,5
700 28,39 468| 71,61 | 0,82 | 10,8008 |11,74| 027 | 22,89 |80,6
750 41,39 728| 58,61 | 0,69 |1436]0,12]17,86| 1,08 | 3342 |80,7
1,5 % Cr - 6,0 % Mo/LIBM
600 748 071] 92,52 | 1,34 [2,12]002]326] 0,03 | 543 |726
650 19,59 323| 8041 | 1,16 | 564 (009932 0,15 | 1520 |77.6
700 26,29 432| 7271 | 097 |11,07]0,12] 9,68 | 0,13 | 21,04 |79.8
750 37,11 6,57| 62,89 | 088 |13.47]0,16|15,74] 029 | 29,66 |79,9

Hcxonnpiit o6pazert, MoauUIIMPOBAaHHBIN TOIBKO MO, MIPOSIBISET OTHO-
CUTEJIBHO BBICOKYIO KATaJIUTHYECKYI0 aKTUBHOCTb. C pOCTOM TeMmeparypbl
npouecca Ha karaimuzatope 6,0 % Mo/LIBM konBepcusi mpupoOgHOro rasa u
BbIX0Jl APY MOBBIIIAIOTCS U AOCTUTAIOT TIPU 7500C, COOTBETCTBEHHO, 37,91 n
30,5 %. CenextuBHOCTh OOpazoBaHusi APY Ha 3TOM 00pasue B HWHTepBale
TeMIlepaTyp 600-750°C m3mensiercs o 65,8% 1o 80,0%. JoGaBieHue K Ka-
tanuzatopy 6,0% Mo/IIBM 0,5% xpoma mpuBOIUT K MOBBIIIEHHIO KOHBEPCUU
npUpoaHOro raza u Bbixona APY, a cenektuBHOCTH oOpazoBanus APY mpu
750°C cocrasmser Gomee 80%. [Ipu yBenmuueHun conaep’kaHusi HAHOMOPOLIKA
Cr B karamm3atope mo 1,0 mac.% HaOmomaeTcs NalbHEWIee MOBBIIICHHE
o0mield 1 apomMaTU3HUpYIOel akTUBHOCTH. [Ipu TemmepaType peakiuuu 750°C
KOHBepcHUsl pupoaHoro ra3za u Beixox APY nocturaror 41,39 u 33,42 % npu
cenexktuBHocTu 80,7%. Cremyer OTMETHTh, COJAEp)aHWE Hambojee IEHHOTO

12




npoaykra 6ensosna Bo3pactaer ¢ 11,2% no 14,3%. [loBeieHue conep:kanus
xpoma B obpasie 10 1,5 Mac.% NpUBOAUT K CHIDKEHUIO, KaK CTETIEHH MpeBpa-
IIEHUS] TPUPOJIHOTO ras3a, Tak v Beixoaa APY.

Takum 00pazom, Hanboee BBICOKOM AKTUBHOCTBHIO M CENIEKTHMBHOCTBHIO B
oTHomIeHNH oOpazoBanusi APY w3 mpupomHoro raza o0JagaeT IeOJUTHBIN
KaTajm3arop, cojaepskamuii Hanonopomku Cr 1 Mo B KOJIMYECTBE, COOTBETCT-
BeHHo, 1,0 u 6,0 mac.%.

MonudunupoBanre neHtacuia HaHomnopomkamu Cr u Mo oka3biBaeT
IIPOMOTHPYIOLIEE NEHCTBUE HA €r0 KAaTAIUTUYECKUE CBOMCTBA B IPEBPALICHUN
MeraHona B APY.

B 5
20 — 100
12 — 80
4|— - 60
o
0.5 1.5 3.0
Cr, mac.%

Puc.2. Biusane koHIeHTpaun xpoma (Mac.%) Ha BeIxon B (mac.%) kcuioioB u
cenekTHBHOCTH S (%) 10 m-kemmony (T=400°C, V=2 u™)

Kak BugHO M3 puc.2 yBenuyeHuWe KOHUEHTpauuu HaHomopomika Cr B
coctaBe 6,0 % Mo/LIBM gm0 1,5 mac.% mHoBbIIIaeT BBIXOH KCUIO0JIOB 10 18,0
Mac.%. IIpu 3TOM copepkaHue M-KCUJI0Ja B CMECH KCUJIOJIOB tocturaet 74%.
HanbHeiimee yBenuuenne koHnentpauuu Cr B obpasue 10 3,0 mac% 3ameTHO
camkaer Beixog APY ¢ (18,0 mo 13,0 mac%), HO HECKOJIBKO TOBBIMIACT
CEJIGKTHBHOCTH M0 TI-Kcuinony (¢ 74,0 no 76,5%).

Pe3ynbrarhl nccnenoBaHus KUCIOTHBIX CBOMCTB MOJTYYEHHBIX KaTalu3a-
TOPOB TpeACTaBleHbl B Ta0On. 2. M3 Tabn.2 BHIHO, YTO BBEICHHUE B COCTAB
HIIBM w™monmnbaeHa TpUBOAUT K CHIDKCHHUIO KOHIIGHTPAIIMM CHJIBHBIX KHC-
JOTHBIX LeHTpoB. [Ipu yBenmmueHnH KOHUEHTpanuu MonubneHa mo 6,0 mac.%
o0I11as8 KUCIIOTHOCTb CHMJKAeTCsA MOYTH B 2 pas3a, a KOHIEHTPALUs CUIIbHBIX
KHCIIOTHBIX HEHTPOB € 542 MKMOJIB/T 10 198 MKMOJIB/T.

Bce uccrnenyembie o0pa3iibl UIMEIOT /IBa THUIAa KHCIOTHBIX LIEHTPOB. Jlo-
OaBienne k katanmzaropy 6,0 mac.% Mo/IIBM wnanomopomka Cr B KOJH-
yectBe 0,5 Mac.% NpUBOIAUT K YBEIHUEHUIO CUJIbl M KOHIIEHTPAIMH KHCIOTHBIX
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1eHTpoB oboux TuMoB. [ oopasna 0,5% Cr — 6,0% Mo/LIBM konteHTparus
CJIa0bIX KHCIOTHBIX LIEHTPOB cOCTaBisieT 368 MKMONIb/T, a CHIbHBIX 230
MKMOIJIB/T, YTO, COOTBETCBEHHO, Ha 38 M 32 MKMOJB/T BBIIIEC, YeM IS KaTa-
mu3atopa 6e3 Cr. C pocToM copep:kaHus XpoMa B KaTaln3aTope HabIoqaeTcs
YMEHbIIIEHNE KOHILIEHTPAIlMH KUCIOTHBIX LIEHTPOB O0OMX THUIIOB M MOCTEIEH-
HOE CTIKMBAHUE BBICOKOTEMIIEPATYPHOTO MaKCHMYyMa.

HccnenoBanue KHUCIOTHBIX CBOWCTB KaTajau3aTOPOB TOKa3aliH, 4YTO
moaudunmposanne 6,0% Mo/IIBM XxpoMoM MPUBOAUT K TIEpepacipeelIeHUI0
KHUCJIOTHBIX IIEHTPOB IO CHJIE M KOHIIEHTpauuu. B pesynbrare mpoucxoaut
W3MEHEHUE COOTHOIICHUS CIIA0BIX U CHIJIBHBIX KHCJIOTHBIX IIEHTPOB IICOTUTA,
YTO CKa3blBaeTCd Ha €ro KaTaJUTHUYECKUX CBOICTBaX B MpEBpallCHUU
MPUPOIHOTO Ta3a U METaHoJA.

Tab6muna 2
Kucaorubie xapakrepuctuku Cr- Mo-coaep:kaniux neHTacujaoB
Konuenrpanus
T yax POpMBIL, °c KUCJIOTHBIX
Karanuzarop
IEHTPOB (MKMOJIB/T)

Tl T2 C1 C2 C3

HIIBM 198 415 520 542 1044
2,0 % Mo/lIBM 194 394 401 320 721
6,0 % Mo/lIBM 188 390 330 198 528
8,0 % Mo/lIBM 183 376 324 189 513
0,5 % Cr - 6,0 % Mo/LIBM 195 395 368 230 598
1,0 % Cr - 6,0 % Mo/lIBM 200 405 340 205 545
1,5 % Cr - 6,0 % Mo/lIBM 210 402 295 110 405

C| — cnabble KuCIOTHBIE TIEHTPBI, C, — CHITbHBIE KUCIOTHBIC IIEHTPHI,
C; — 00mast KHCJIOTHOCTb.

OueBUHO, WU3MEHEHHUE AaKTHUBHOCTH M TMapa-celekTuBHOCTH 6,0 %
Mo/IIBM katanu3aropa mpu €ro MOAU(UIMPOBAHUU XPOMOM BBI3BAHO IIE-
pepacnpeneneHueM KHUCIOTHBIX LIEHTPOB U U3MEHEHUEM MOJIEKYJISIPHO-CUTO-
BEIX CBOMCTB II€OJINTA.

TakuM 00pa3om, MOKa3aHa BO3MOXKHOCTH MPUMEHEHHs IICOJHTA THUIIA
neHTacuiaa, MoauduimpoBanHoro HaHomopomkamMu Cr u Mo Uil CeleKTUB-
HOTO CHUHTE3a apOMaTHYECKUX YIJIEBOJAOPOJIOB M3 MPUPOIHOIO raza U Me-
TaHoJIA.
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TOBIii QAZIN VO METANOLUN XROM VO MOLIBDEN NANOHISSOCIKLORIi
ILO® MODIFIKASIiYA OLUNMUS IIBM SEOLITI 9SASINDA BIMETALLIK
KATALIZATORLARIN iSTIRAKINDA CEVRILMOSI

E.A.QONBOROVA, NNM.ALLAZOV, T.A.BABAYEVA, S.EMOMMoODOYV,
N.F.OHMODOVA, S.B.ISMAYILOVA

XULASO

Tobii qazin vo metanolun ¢evrilmasinds xrom vo molibden nanohissaciklori ilo modifi-
kasiya olunmus [IBM seoliti osasinda mono- vo bimetallik katalizatorlarin katalitik xassolori
Oyronilmis vo gostorilmisdir ki, monometallik 6.0% Mo/IIBM katalizatorun xrom hissaciklori
ilo modifikasiya olunmasi aromatik karbohidrogenlorin amoalo golmasinds onun aktivliyinin va
seciciliyinin artmasina sabab olur. Miioyyan olmusdur ki, tobii gazdan vo metanoldan aromatik
karbohidrogenlorin maksimal ¢iximi uygun olaraq 1.0% Cr-6.0% Mo/LIBM va 1.5%Cr-6.0%
Mo/IIBM katalizatorlarin istirakinda alinir.

Acar sézlar: Metanol, seolit asasli katalizator, aromatik karbohidrogen

TRANSFORMATION OF NATURAL GAS AND METHANOL
ON THE BASIS OF BIMETALLIC IIBM TYPE CATALYSTS MODIFIED
WITH CR AND MO NANO POWDERS

E.A.GANBAROVA, NNM.ALLAZOV, T.A.BABAYEVA, S. EMAMMADOYV,
N.F.AHMADOVA, S.B.iISMAYILOVA

SUMMARY

Catalytic properties of mono- and bimetallic catalysts on the basis of IIBM zeolites
modified with Cr and Mo powder in the natural gas and methanol transformation have been
studied. It has been shown that the addition of Cr nano powder to the monometallic catalyst
6,0% HLIBM leads to an increase in the of activity and selectivity of catalysts in aromatic
hydrocarbon formation. It was confirmed that the maximum amount of aromatic hydrocarbons
from natural gas was obtained on the basis of 1,0 % Cr - 6,0 % Mo/LIBM and from methanol —
on the basis of 1,5% Cr - 6,0% Mo/LIBM catalysts.

Key words: methanol, catalyst based on seolit, aromatic hydrocarbons.

Ilocmynuna 6 peoaxyuro: 08.06.2017 2.
Iloonucan x newamu:24.10.2017 e.
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Uszyueno xomnaexcoobpaszosanue Cu(ll) ¢ 1-ghenun-2-[2-eudpoxcu-genunaso]byma-
ouon-1,3 (OI'DAB) 6 npucymcmesuu yemuanupuoun xiopuoa (UTICl) yemunnupuour 6pomuda
(II1Br) u yemurmpumemunammonuii opomuda (UTMABT). Yemanosnenvr onmumanvhuie yc-
JI08USI KOMNIEKCO0Opazo8anusl. Buluucienvt ochognble chekmpogomomempuieckue xapakme-
PUCMUKU KOMIIEKCO8. H3yueno giusHue HeKomopbix NOCMOPOHHUX UOHO8 U MACKUPYIOWUX Ge-
wecme Ha obpazosanue OUHAPHO2O U PA3HOIULAHOHLIX Komnaekcos meou(ll). Paspabomannas
MemoouKa npumerena 01 onpeoeneHusi MUKPOKOIUYecms meou 8 banaue, 20poxe u cpeyxe.

KaioueBble ciioBa: OIMpCACIICHNUA MHUKPOKOJMYCCTB MCIU, KOMHHeKCOO6pa3OBaHI/Ie,
CHEKTpO(l)OTOMETpI/ILIeCKI/Iﬁ METOA aHalJin3a, 6aHaH, ropox, rpcuka

[MpuMeHeHWe a30MPOU3BOIHBIX [3-IUKETOHOB M HM3YyY€HHE HX KOMII-
JIEKCO0Opa30BaHMs C MOHAM MeTajlla CUUTACTCS aKTyalbHBIM [ 1-6]. MeTtoauku
doromerpuueckoro ompeneneaus menu(ll) B Buae pasHOMMTaHIHBIX KOMII-
JIEKCOB C ATHUM PEareHTOM B MPUCYTCTBUU TPETHUX KOMIIOHEHTOB PA3JIMYHOTO
KJ1acca 00JIaaf0T BBICOKOM YYBCTBUTEIHHOCTHIO U M30MpPATENbHOCTRIO. Mcxo-
ISl U3 OTOTO aKTYyaJbHBIM SBIISICTCS M3ydeHne komruiekcooopaszoBanus Cu(ll) ¢
1-pennn-2-[2-ruapokcu-penmnazo] OyragnoH-1,3 B HPHUCYTCTBUH TPETHETO
KOMITOHEHTA.

ens nHacTosmel paboThI—pa3paboTKa BBICOKOM30HMpATEIHLHON METO-
muku Gotomerpudeckoro onpeneneaus meau(ll) B 6anane(I'po-Murens), ro-
poxe(I'erbman) u rpeuke(OpaHTa), C TPUMEHEHUEM a30COCTMHEHUSI HA OCHOBE
oenszomnanerona—1 -penun-2-[2-ruapokcu-denunazo| oyraauon-1,3 u ruapo-
($oOHBIX a30TCONEpKAIINX COeNUHEHUN—LETUINUPUINH XJIOPUAA, LETHIIN-
punuH OpoMHIa ¥ LETHITPUMETHIAMMOHUI OpomMuIa.

JKCNepUMEHTAIbHAS YaCTh
ITo mu3BecTHOM MeTomuke [7] ObLT cuHTE3MpOBaH peareHT @I DPAS n meTogom
aneMeHTHoro anammsa, VK, SIMP-cnekTpockonuy U peHTTeHOCTPYKTYPHBIM aHaJIH-
30M YCTaHOBJIEH COCTaB U CTpoeHue [7].
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YucroTa CHHTE3MPOBAHHOTO COESAMHEHMS ObLIa IMPOBEPEHa METOAOM OyMaxk-
HOit xpomarorpaduu. CTpykTypHast popMyria peareHra:

C.H
1°° OH
C—=0 N

HC —N=N @
?:O
CH,
IIpuroroBJ/ieHUue peareHTa U paCTBOPOB
OI'OAB xopomo pactBopuM B 3TaHoiie. Mcnonb3oBaim 1:10° M ora-
HOJIbHBIN PacTBOp peareHTa, 1 -10° M BOZHO - STAHONBHBIIT PacTBOpP UETUITTUPUANH
XJOpUIa, UETWINUPUAWH OpoMuia M UETHITPUMETUIAMMOHUN Opomuza.
PactBop menu (II) (1x10°M) roroBuin u3 Merammdeckoil Memu (99,9%) 1o
meroauke [8]. Ins cozmanust HEOOXOAMMOM KHCIOTHOCTH MCITONIBh30BaIu (PUK-
canan HCI (pH 1-2) u ammuauno-anerarusie pactopsl (pH 3-11).
Anmnaparypa.
pH pacTtBOpOB KOHTpOIMpPOBaNIH ¢ MoMoupo HoHomepa PHS-25 co crek-
JSHHBIM 3JIeKTpoJIoM. ONTHYECKYIO TUIOTHOCTh M3MEPSIU Ha CIEKTpodoTo-
metpe Lambda 40 (Perkin Elmer) u ¢porokanopumerpe KOK-2 (I =1cm).
Pe3yabTarsl M UX 00Cy:KIeHHE.
N3ydenne 3aBUCUMOCTH KOMILIEKCOOOPA30BaHUS OT KUCIIOTHOCTH CPEIIbI
ITOKa3aJI0, 4TO MaKCUMaJIbHBIN BbIX0o kKoMmruiekca CuR-IITMABr mabmronaer-
cst iput pH 4 (Amax=452 HM), cooTBeTCTBEHHO (pHC. ).

A
04

0.3 1
0.2 4

01 1

o 4 . AHM
400 450 500

Puec.l. CrnexTphl nornoleH A pacTEOpa PEareHTa H ero KOMIUIEKCOE C
meaeo(Il) B npucyreteny ¥ otcyteteuu IIIC], ITIIBr u ITMABYr npu

ONTHMANTBPHOM 3HAYEHHH pH COOTBETCTBYIOLUIHE CHCTEM.

1.Cu-R, 2.CuR-IIIICI, 3.CuR-IIIBr, 4 CuR-IITMABr.
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VYcraHoBneHO, 4TO B MpUcyTcTBUU TpeThero kommoHeHTa L{IICI, I{I1Br u
LTMABr o0pa3yioTcss pa3HOJUTaHAHbIE KOMIUIEKCHI, IPH O0OPa30BaHUM KO-
TOPBIX HaOJIO/aeTCs OATOXPOMHBIA CABUT IO CPABHEHHUIO CO CIIEKTPOM OH-
HApHOTO KOMILIEKCA U ONTUMAIbHBIA pH KoMIiekcooOpa3oBaHus CIBUTAETCS
B Oonee kucnyio cpeny pH=4 (CuR-LIICIl), (CuR-IIIBr u CuR-ITMABr
(puc. 2)

04
0.3
0.2

0.1

Pr1c.2. 3aBHCHMOCTE ONITHYECKOH MIIOTHOCTH PAcTBOp OB
xonmnexcos Megu(Il) otpH mpu Ay .
1. CuR, 2. CuR-LIICY, 3. CuR-L{[IBr, 4. CuR-LITMABr

HccnenoBanHble KOMIUIEKCHBIE COCTUHEHHUS 00pa3yloTcs cpa3y Ioclie
CMEIIIMBAHUS PACTBOPOB KOMIIOHEHTOB.

CrexnoMeTpusi 1 KOHCTAHTHI YCTOMYHMBOCTH. COOTHOILIEHUE pearu-
PYIOIIMX KOMIOHEHTOB B KOMIUIEKCAX YCTAaHOBJIECHO METOAAMU HM30MOJISIPHBIX
cepuii, oTHOcHTEeNnbHOTO BbIxona Crapuka-bapOanensi, caBura paBHOBECHSL.
Meton Crapuka-bapbaHensi mO3BOJSIET TOYHO OMPEACIUTh CTEXHOMETpUUEC-
ke Kod((DUIIMEHT U He 3aBUCUT OT YCTOMYMBOCTH KOMILIEKCA, OT MHTEpBala
KOHIICHTpAIlUX B3aMMOJICHCTBYIONINX BEIIECTB U MPUMEHSETCS K JIFOOOW CTeX-
noMeTpuuecKko peakuuu. s onpeneneHus coctaBa KOMILIEKCAa STUM METO-
JIOM, COXpaHssI TIOCTOSIHHBIM KOHIIEHTparuio Meramia(Cye=const) U U3MEHss
KOHIIEHTPALUIO PEAKTUBA, TOTOBAT CEPUI0 pACTBOPOB. Eciau ypaBHEHUE peak-
uu cooTBeTcTBYyeT Me+R—MeR,, To cornmacHo kpuBoit 3Ha4ueHHe “ n “Oyner
BBIYHCIIATHCS IO HIXKECTEAYIOIIEMY BhIPaXKEHHIO:

— A
n=T_=& XCR=ma.x
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Bce Meroapl mokasany, 4TO COOTHOILIEHHE KOMIIOHEHTOB B OHOPOHO-
JUTaHTHOM KOMIUIEKCEe cocTaBisieT | : 2, a B pa3sHONHMTaHIHBIX KOMILJIEKCaX
CuR-LIICI=1:2:2, CuR-UIIBr=1:2:1 u CuR- ITMABr =1:2:2.

[To MeTony mepecedeHus: KPUBBIX OIMPEAETICHBl CTEXHOMETPHSI B YCIOB-
Has. KOHCTaHTa YCTOMYMBOCTHU OJHOpoaHosmranaHoro komruiekca Cu(Il)-R.
Pe3ynbTarhl, MONyYeHHBIE YKa3aHHBIMH METOAAMH, TIOITBEPKICHBI TIPH OTIpe-
JIEJICHUU CTEXMOMETPUH | HaiaeHo, uTo 1gPf =4.36+0.03. YuutsiBas MoysipHOE
COOTHOIIIEHUE KOMITIOHEHTOB B Pa3HOJIMTAH/IHBIX KOMILIEKCAX, OMPEICeIICHbI UX
YCIIOBHBIE KOHCTaHTBl YCTOMYMBOCTH. ¥YCTaHOBJIEHO, YTO B MPUCYTCTBHUH
KaTHOHHBIX TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB MPUMEPHO HA JIBa MOPSAKA TO-
BBIIIACTCS YCTOMUMBOCTh KoMmIuiekcoB: 1gB(CuR-IIICI)=8,91+0,05; 1gB(CuR-
HI1Br)=8,95+0,03 u 1gf (CuR-LITMABr) =9,26+0,04.

Monsipable KO3(QGUIUEHTHI CBETOMOTIIOMEHUSI KOMIUIEKCOB BbIUMCIICHbI
U3 KpUBBIX HacellleHUs [9]. YcraHOBIIEHBI MHTEpBaJIbl KOHIEHTpALMil, e
cobmomaercs 3akoH bepa (Ta6..1).OcHOBHBIE CIEKTPO(POTOMETPHUIECKHE
XapaKTepUCTUKHU JaHbI B Ta0wIe 1.

Tab6muna 1
OcHoBHbIe GoTOMeTPUUYECKHE XapaKkTepucTukn kKomiiekcoB meau(Il)
Kowmmnexcsr | pHonr | Aonr | € lg B CootHomenue | MaTepBan

KOMIIOHEHTOB | MTOJAYUHEHUS

3.bepa,

MKT/MJIT
Cu-R 5 434 | 15000 | 4,36+0,03 | 1:2 0,25-3,74
Cu-R-IIICI | 4 463 | 18000 | 8,91+0,05 | 1:2:2 0,13-2,56
Cu-R- 4 447 | 17000 | 8,95+0,03 | 1:2:1 0,15-2,56
L{I1Br
Cu-R- 4 452 | 22500 | 9,26+0,04 | 1:2:2 0,13-2,56
I[ITMABr

N3yueHo BiIMsHME MMOCTOPOHHUX MOHOB M MAaCKHUPYIOIIMX BELIECTB Ha
doromerpuueckoe ompenenenue meau (II) B Bume OMHAPHOTO M CMEMIAaHHO-
JIUTaHJIHOTO KOMILIEKCOB.

CpaBHuTenbHass W30UPATETLHOCTh CUCTEM BBIYHCISICTCS 1O HUXKecTe-
IYIOIIEMY BBIPRXKEHUIO U MTPUBEACHA B TA0I. 2.

vHDC — vHDC AHDC CHDC
vme vme A]\‘IE CME
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Tabmauma 2

JlomycTHMBbIe KPaTHBIE KOJIUYECTBA MOCTOPOHHUX BElIECTB M0 OTHOILIEHH IO
Kk meau (II) npu ero onpenesieHuu B BUae OMHAPHOIO U
CMEIIAHOJMIAHIHBIX KOMILIEKCOB (morpemHocTs 5%)

Wou nnu BemecTBo Cu- | Cu-R- Cu-R- Cu-R- 1-Oxkcn-4-cynbdo-2-
R TIICI LI1Br IITMABr HadraTHas kucyioTa [10]

Illemounsie MeTaabl | *

[llemouyHo-3eMenbHBIE | *

METaJUIBI

Ni(IT) 910 | 1155 922 1152 100

Co(I) 900 | 1152 922 1152

Zn(I) 730 | 1270 780 1270 100

Mn(II) 485 1076 516 1074

Cd(r) 1000 | 2100 1650 1220 100

AI(IID) 100 | 675 600 606 100

Cr(III) 139 155 158 140

Sn(IV) 120 | 180 175 165 150

W(VI) 387 | 594 575 720

Mo(VI) 135 147 150 188

V(V) 30 100 80 45

Sb(V) 16 40 25 30

F 200 | 310 220 500

JlumoHHas KuCIoTa 260 345 350 370

Bunnas xkucnora 580 | 720 1000 900

Na,HPO, 720 | 828 855 816

TuomoueBrHa 109 150 145 139

PazpaGoTtannas MeToAuMKa MpPUMEHEHA [UIA ONpPEACTCHUS MHKpPOKOJIH-
YEeCTB Meau B OaHaHe, ropoxe | rpeuke [11].

Metoauka ananu3a. HaBecky oOpasua ropoxa u rpeuku maccoit 300r,
400r u 300r 6aHaHOB TOCJI€ BHICYIIMBAHUS TOMEIIAIOT B TPaUTOBYIO YAIIKY,
ckuraior B MmydenpHoW meun mpu 550-750°C 10 MONTHOTO Pa3IOKECHHS
oprannyeckux BemecTB. [lomydeHHyto 3011y pacTBOpsitoT B cmecu 15 mim HCI
u 5 ma HNO; B yamke U3 cTekioyriepoaa u oopadaTeiBaloT TpH pasza 4-5 mi
HCI1 mpu 60-70°C mo moJiHOM OTIOHKH OKCHIIOB a3oTa. Jlamee cmech pacT-
BOPSIIOT B AUCTHIIMPOBAHHOM BoJie, GMIBTPYIOT B KoiOe eMkocThio 100 Mt u
pa3z0aBisAIOT A0 METKU. AJMKBOTHYIO 4YacTh PacTBOpa MEPEHOCAT B MEPHYIO
KOIOY eMKOCTBIO 25 M, go6aBisor 2 M 1x10° M pacrtBopa pearenta, 1 m
10°M pactBopa LITMABTr u 1oBOAST 00bEM 10 METKH aMMHAYHO-aIll€TaTHBIM
O0ydepubiM pactBopoM pH=4. OnTHuecKyro IOTHOCTh PacTBOpa U3MEPSIOT Ha
npudope KOK-2 mpu A=440 uM Ha (oHE KOHTPOJIHHOTO OIMBITA B KIOBETE C
TOJIIMHON morioraonero cger cios | =1 cm. CoxepkaHue Meau HaXOIAT 1O
MpeBapUTEbHO MOCTPOCHHOMY TpagyupoBoYHOMY rpaduky. IlomyueHHbie
pe3yNbTaThl MPEACTABIEHB B TaON. 3 W COMOCTABIEHBI C JAaHHBIMU aHAJIH3a
aTomMHo-a0copOrmonHoro meroaa (AAC). PesynbpTaThl penaraeMoi METOIN-
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ki 1 AAC X0poIo cornacyroTcs Mexay coboil. Takum oOpazom, mpesiarae-
masi metonuka onpenenenus wMeau(ll) ¢ 1-penwn-2-[2-ruapokcu-pernnaszo]
OytanuoH - 1,3 nmpucyrctBuu [ITMABr npocTta, skcripeccHa U 1aeT HaICKHBIC
pe3yNbTATHI.

Tab6muna 3
PesyabrTarsl onpenesenuss Meau (II) B nuieBbIX MPOAyKTAX
(n=5, P=0.95)

AHanu3upyeMblil 00bEKT Haiineno Cu, % mac.
R-+uetmrpumernnammonnii opomun | AAC
Banan (Ipo-Mumens) (3,47+0,03)x10™ (3,49+0,05)x10™
I'peuka (Opanra) (2,40+0,02)x10~ (2,4620,06)x10~
Topox (TeTbMan) (3,3440,06)x10~ (3,38+0,03)x10~
JUTEPATYPA

1.9cmanmn ©., Anmmesa P.A., Amuesa @.C., Usiparo .M. M3ydeHne KOMIUIEKCOOOpa30BaHHS
xkene3a(Ill) ¢ 3-(2-ruppoken 3-cynpdo-HUTpOhEeHMTa30)-IeHTaH-2,4-TH0Ha B TPUCYTCT-
BHUW AMAHTHIAPHUI MeTaHa U ero romojioros // Bectauk BY.EctectBennsie Hayku. 2012,
Ne3, ¢ 30-37.

2T'amxueBa C.P., UpiparoB ®@.M., Maxmynos K.T. KomrurekcoobpazoBarne memu(1l) ¢ azompo-
W3BOJIHBIM OeH3omnaneToHa. // XKypaan Ananurideckas xumun, 2007, T.62, Nell, c.1-4.

3.Ypiparos ®.M. KoMIUIeKCHBIC COCAMHEHHS METaNIOB C MPOM3BOJHBIMHU [-IHKCTOHOB:
CUHTE3, CTPOCHUE, CBOMCTBA U aHAJIUTUYECKOE NpuMeHeHue. Juc. nok. xuM. Hayk. baky,
2003, 264 c.

4.Singh K., Barwa M. S., Tyagi P., Synthesis and Characterization of Cobalt(Il), Nickel(II),
Copper(Il) and Zinc(IT) Complexes with Schiff Base derived from 4-amino-3-mercapto-6-
methyl-5-oxo0-1,2,4-triazine // Eur. J. Med. Chem., 2007, 42(3), 394-402.

5.Ferrari M. B., Capacchi S., Pelosi G., Reffo G., Tarasconi P., Albertini R., Pinelli S., Lunghi
P. Synthesis, Structural Characterization and Biological Activity of Helicin Thiosemicar-
bazone Monohydrate and a Copper(Il) Complex of Salicylaldehyde Thiosemicarbazone //
Inorg. Chim. Acta, 1999, 286, 134-141.

6.Canpolat E., Kaya M. Studies on Mononuclear Chelates derived from Substituted Schiff-base
Ligands (part 2): Synthesis and Characterization of a New S-bromosalicyliden- p -
aminoacetophenoneoxime and its Complexes with Co(II), Ni(II), Cu(Il) and Zn(II) // J.
Coord. Chem., 2004, 57(14), 1217.

7.M.N.Kopylovich, K.T.Mahmudov, M.Haukka, K.V.Luzyanin, A.I.L.Pombeiro. (E)-2-(2-(2-
hydroxyphenyl)hydrazono)-1-phenylbutane-1,3-dione: Tautomery and Coordination to
C2* 1 opper(Il) // Inorg. Chim Acta. 2011, 374, P.175-180.

8.Kopoctenes ILII. IlpuroroBneHue pacTBOPOB ISl XUMHUKO-aHAINTHYECKHX pPadboT. M.:
Xumus, 1964. 386 c.

9.bynaros M.M., Kammukua W.I1. IlpakTiueckoe pyKOBOACTBO 1O (DOTOMETPHUYECKHM H
CIeKTpo (hoToMeTprUecKuM MeToaaM ananusa. JI.: Xumus , 1972, 407 c.

10.Harnes X.[. HoBple npou3BOgHBIE NHUPA30JOHA, KaK AaHAJIUTUYECKHE PEareHThl i
CHEKTPO(HOTOMETPUUECKOTO U OIKCTPAKIIMOHHO—ATOMHO-a0COPOIIMOHHOTO OTPEISIICHUS
xenesza(Ill), kobansTa(ll) m meau(Il). duc. kana.xuMm.Hayk. baky, 1997, 207c.

11.Harues X.J1., Ocmangu @.93., Anmesa P.A., I'omsapiu V. A., UsiparoB ®@.M. Onpenencnare
MHKPOKOJIMIECTB Kene3a B Ppykrax. // AHanutuka u koHTposs 2013, T.17, Nel, c.107-
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SPEKTROFOTOMETRIK METODLA MiS(II)-iIN MIKROMIiQDARININ
BANAN, NOXUD VO QARABASAQDA TOYINi

A.V.AAYVAZOVA
XULASO

Spektrofotometrik metodla Cu(I)-in setilpiridin xlorid, setilpiridin bromid va setiltri-
metilammonium bromid istirakinda 1-fenil-2-[2-hidroksi-fenilazo] butadion-1,3 ilo kompleks-
omologolmasi Oyranilmisdir. Kompleksomologalmonin optimal soraiti todqiq edilmisdir. Kom-
plekslorin osas spektrofotometrik xarakteristikalar1 hesablanmigdir. Cu(II)-in binar vo miix-
tolifligandli komplekslorino konar ionlarn vo pardoloyici maddolorin tosiri dyronilmisdir. Is-
lonmis metodika misin mikromiqdarlarinin banan, noxud vo garabasaqda toyini {igiin istifado
edilmisdir.

Acar sozlar: misin mikromiqdarinin toyini, kompleksomalogalma, spektrofotometrik
analiz metodu, banan, noxud, qarabasaq

METHOD OF SPECTROPHOTOMETRIC DETERMINATION OF COPPER(II)
IN BANANA, PEA AND GRUECIA

A.V.AYVAZOVA
SUMMARY

By the spectrophotometric method the complex formation of copper (II) with 1-
phenyl -2-[2-hydroxy - phenylazo] butadione - 1,3 in the presence of cetylpyridinium chloride,
cetylpyridinium bromide and cetyltrimetylammonium bromide has been studied. The optimal
conditions of the complex formation were established. The main spectrophotometric character-
ristics of the complexes were calculated. The influence of interfering ions and masking agents
to the complex formation of binary and mixed ligand complexes has been studied. The method
was also applied for the photometric determination of copper in the banana, pea and gruecia.

Key words: determination of microamounts of copper, complex formation, spectro-
photometric metod of analysis, banana, pea, gruecia

Hocmynuna 6 peoakyuro: 22.06.2017 e.
Toonucana x nevamu: 24.10.2017 2.
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OINIPEAEJIEHUE BEPOATHOCTHU PACIHHPEAEJIEHUSA
MOHOMEPOB B ITPOLHECCE COOJIUI'OMEPU3ALINN
BYTEHA-1 C IPOIIMJIEHOM
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H3yuena xunemuyeckas 3aKOHOMEPHOCMb npoyecca cooaucomepuzayuu oymena-1 c
NPONULEHOM 6 NPUCYMCINBUU KAMATUMULECKO20 KOMIIEKCA HA OCHO8E XA0pUOa AmMOMUHUS,
moayora u smunaxaopuda 6 uumepeane memnepamyp 313-393K 6 meuenue 10-60 mumn.
Cocmasnena xunemuyeckas mooenv npoyecca. Onpeodenenvl 8epOSMHOCIU PACNPEOeneHUs.
nponuiiena u 6ymena-1, ¢ cmpykmypHuiX Qpacmenmax CURMe3UpOSaAHHbIX COOULOMEPOS.

KiroueBble cjioBa: cooJiMromMepusanu, KHHETHYECKass MOICIb, BEPOSATHOCTH pac-
MpCaACICHUA.

[Tpouecc coonuromepusaniy HU3MUX OJe(UHOB JAaBHO M3BECTEH Kak
Croco0 MOTy4YeHUs] KOMIIOHEHTOB TOIUIMB M Macel C IMOBBIIICHHBIMH YKCILTya-
TallMOHHBIMU XapakTepuctukamu [1,2]. CTpykTypa U CBOMCTBA 3TUX MPOAYKTOB
3HAYUTEIBHO 3aBUCAT HE TOJILKO OT YCJIOBHHM MpOIEcca, HO U OT aKTUBHOCTU
UCXOJHBIX MOHOMEpOB. W Mpou3BOJCTBA LENEBBIX MNPOAYKTOB 3HAYUTEIHHO
MEHSIOTCSI ¢ M3MEHEHHEM J3THX IOKa3aresieil. B0 BBIABIEHO, YTO CKOPOCTH
cooyiroMepu3anuu OyreHa-1 u mponmiieHa pe3ko pasnmuarotcs [3]. Ha ocHoBe
pE3yJAbTaTOB MOXHO CJIENIaTh BBIBOJ, YTO CBOMCTBAa COOJMroMepoB OyTeH-1 ¢
MPOMMJIEHOM M YIIPABJISIOIIME TMOKA3aTeNU IMpoliecca MEHSIOTCS C U3MEHEHUEM
cooTHomeHnn OyteHa-1 u mpommieHa B ucxomHou ¢pakium Cs-Cy. C mensio
OTIpEIENICHNsI OTKPHITOM (POPMBI ATHUX 3aBUCHUMOCTEH IIMPOKO MPUMEHSIOTCS
pe3yIbTaThl KHHETHYECKUX JAHHBIX OMMCHIBAEMBIX MPOLIECCOB.

Hacrosmas pabota nmocpsiiieHa onpeneaeHH0 BEpOSITHOCTU pacipee-
JeHus mporuieHa u OyTeHa — 1 B COOTBETCTBUM KWHETHYECKHX 3aKOHOMEp-
HOCTEH B MPOLIECCE COOUTOMEPHU3ALIUU.

CornacHo pesynbratam [4] mporecc coonuromepu3saiuu oyrena-1 (M)
¢ mpormusieHoM (M;) TpoTeKaeT o MEXaHU3MY:

M, +C) L smt
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M,+C)—LsM]

3nech, MoJiydeHHbIE KapOKaTHOHBI (M; M M) MMEIOT aHaJOTHYHBIC
CTPYKTYpBI ¢ M| 1 M. [Ipu TOM KOHCTaHTBI CKOPOCTH HHUITUUPOBAHKS TIPHUO-
JIM3UTENBHO paBHBIE 3HAYCHUH W MOITOMY MOKHO mnpusate K, =K, =K,.
CoriacHo CTepEOXMMHUYECKIM 0COOEHHOCTSIM OyTeHa — 1 M mpornuieHa HuxKe-
yYKa3aHHBIE MPOIIECCHl MPUCOCINHEHUS KapOKaTHOHOB C MCXOJIHBIMH pearcH-
TaMH MIPOUCXOJIAT C PA3INIHON CKOPOCTHIO:

M+ M, —1s - M,

M +M,—52 5 M,

O6pa3yroniue noJuKapOKaTHOHBI (OJTUTOMEPHI) YACTUIHO OOPBIBAIOTCS
CIeIyIOIUM 00pa3oMm:

~M —Las 5 M, +C,
+ Kog >
~Mlz ~M12+Ck’

rae K, — koHcTranTa ckopoctu uHunuupoBanusd; Ki; u Kj» — KOHCTaHTBI CKO-
pocTteit pocra neneit 0yrena-1 — 6yren-1 u 6yren-1 — mpormien; Ky — KoH-
CTaHTa CKOPOCTH 0OpbIBa 1enu; C| —HCXOomHas KOHIEHTPAIMs KaTaau3aTopa;
Cy —KOHIIEHTpAIlUs OTPABJICHHOTO KaTanau3aropa; ~ M, —coonuromep OyTeHa
— 1 ¢ nponuneHom.

Kunernueckas mozennb mponecca OMUChIBACTCS CIEAYIONIMMH ypaBHE-
HHSIMM:

_d[Ml]_|:K11([M1]+[M2])+Kll[Ml]+K12[M2]+K06]ﬂK C0 M
- u-—k 1

du K, (M 1+[M, 1)+ K [M, 1+ K, [M,]+ K 5 i

K,C.-[M,]

_d[Mz]:[K,Z([M]J+[M21)+K..[M11+Ku[M21+K05“
dt K, (M 1+[M,11)+ K\ [M,]1+ K, [M,]+ K 5 |

3HaYeHHS KMHETHYECKUX KOHCTAHT, BXOASALIUX B HPEMLIOKEHHYI MO-
ACJIb, OMPCACIICHBI HA OCHOBC JKCIICPUMCHTAJIBHBIX NAHHBIX PCAKIUU COOJIN-
romepusanun OyreHa —1 ¢ IPOMMJIECHOM. DKCIEPUMEHTHI MPOBENEHBI B MH-
tepBanax temnepatyp 313 — 393K B teuenun Bpemenu - T=10-60myn. Bruto
YCTaHOBJICHO, YTO TPH ONTUMAIbHON KOHICHTPAI[MHM KaTalln3aTopa, paBHOMN

0 -3
Ce=19-107 = yiom AICL [ mome (€, +CH) B UCCIIEYEMOM HHTEpBaAJIe

Temreparyp B TeueHue 35 — 40 MHH., yyacTBYIOLIME OJe(PUHBI MPAKTUYECKU
IIOJIHOCTBIO MPEBPAILAIOTCS B OJINTOMEPATHI.

bbutn onpeneneHsl 3aBUCUMOCTH IIpeBpalleHust OyreHa—1 U mponusieHa
BO BPEMEHHU IIPY Pa3IMYHBIX TemnepaTypax (tadm. 1.).

24



Tabmuma 1
3aBucuMocTH ckopocTeii npespamenusi 0yreHa—1 u npomnesiena
OT BpeMeHH NPH PAa3JMYHbIX TeMIIepaTypax

CkopocTh npeBpaiieHus oyteHa -1 u nmpomnuiena (MoJb/1) pu
[IpogomxuTenbHOCTD temmneparypax, K
peaknuu (T), MUH. 313 343 393

Ml M2 M1 M2 M1 M2

10 0,6 2,1 0,2 1,6 0,16 1,4

20 1,36 3.4 1,22 2,8 0,82 2,2

30 2,3 4,6 1,84 3,8 1,4 3.4

40 2,8 5,2 2.4 4,6 1,6 3,8

50 2,81 5,4 2,6 4,2 2,2 3,82

60 3,2 5,6 2,75 4,0 2.4 4,2

[TapameTpsl COCTaBICHHOM KWHETHYECKONW MOJIeTH OBLIM OILICHECHBI
METO/I0M YHCJICHHOTO MHTEIPUPOBAHMS M MAKCHUMAIBHOTO IpaBaononoous [4]
¢ ucnosib3oBaneM ainroputmel IBM CSMP (1a6:m1.2).

Tabmuma 2
KuneTnyeckne KOHCTAHTBI COOJTMIOMepHu3annu 0yTeH-1 u
NPONUJICHA IPU Pa3JIHYHBIX TeMIepaTypax

Temmneparypa, K KoHcTaHTBI CKOPOCTH, MOJIb./JT.© MUH.
I<u I<l 1 K12 Ko6
313 16.4022 2.4842 6,8140 0,0101
343 22.2082 1.2840 5,6640 0,0121
393 28.5654 0, 2672 3.9042 0,0114

Hcnone3yst pe3ynbTaThl KUHETHUECKHUX HCCIEIOBaHUN ObUIM OIpene-
JICHbI BEPOSATHOCTD pacipeseneHus OyreHa -1 u nponuieHa, KOTopble XapaKTe-
PHU3YIOTCSl YUCIIEHHBIMH 3HAUEHUSIMU KOHCTAHT COOJUTOMEPH3aIUH, OIHCHI-
BAaEMbIX YPaBHECHHEM:

VYuuteiBasg, 4To MpH cooJauroMepusanuu OyTeHa -1 W mponmieHa ux
B3aMMO/ICHCTBHE C aTaKyIOUIMMU KapOOHUI-HOHOMHU HE 3aBUCHMO OT IIPUPOIBI
IIOCJICHETO 3B€HA B LIETIH, TO MOKHO 3aIMCaTh:

ki =ky
k = k . =
22 12 ynm No * 1y 1.

[Mpunumas [M;]+ [M;] = 100% MOXHO ONpeAeIUTh BEPOSITHOCTD
pacripeielieHue Y9acTBYIOITUX KOMIIOHEHTOB (Ta0u.3):
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Tabomuma 3
BeposiTHOCTH pacnpeiesieHlsi MOHOMEPOB B Mpolecce COOJIUTOMePU3anNu
Oyrena-1 [M;] u nponwien [M,] npu pa3an4HbIX TeMieparypax

BepositHocTn Temneparypa, K
pacnpeneneHye 313 343 393
MOHOMEPOB
I 0,367 0,380 0,4120
I 0,650 0,4210 0,3680
I 0,2410 1,120 0.018
Iy 1,5383 12110 14312

AHanu3upys MOJy4YEeHHbIE PE3yNbTaThl MOXKHO CHAENaTh BBIBOJI, YTO MpHU
coouromepusanun OyreHa-1 ¢ MponuiIeHoM HaOMIoNaeTcs pe3Koe OTIMYUE
MEXIY CKOPOCTSAMH TpeBpaiieHus 0yreHa—1 u nponuieHa. C sHEpPreTHYecKon
TOYKHU 3PEHUSI BEPOATHOCTh 00pa3zoBaHus OyreH-1 — OyreH-1 u OyTeH-1— mpo-
NWIEH CBA3U B 3-5 pa3 Oouiblie, YeM BEpOSTHOCTh OOpa30BaHUS IMPOIUJICH-
IIPOIUJIEH CBA3H.
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BUTEN-1-iN PROPIiLENLO SOOLIQOMERLOASMOSi PROSESINDO
MONOMERLORIN PAYLANMA EHTIMALININ TOYINi

N.Y.ZEYNALOV, M.9.CAVADOV, R.A.HUSEYNOVA, AM.AGAYEV
XULASO
Buten 1-in propilenls aliiminium xlorid, toluol vo etilxlorid asasinda katalitik kompleks-
lorin istiraki ilo aparilan sooliqomerlogmasi prosesinin kinetik modelinin parametrlori giymot-
londirilib. Proses 313-393K intervalinda 10-60 doq. miiddstinds dyronilib. Propilen vo buten-1-

in sintez olunan sooliqomer fraqmentlori lizro paylanma ehtimallar1 toyin olunub.

Acar sozlar: sooliqgomerlogmo prosesi, kinetik model, monomerlarin paylanma ehtimali
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PROBABLE DISTRIBUTION OF MONOMERSIN IN THE PROCESS
OF SOOLIGOMERIZATION OF BUTEN-1 AND PROPILEN

N.U.ZEYNALOV, M.A.JAVADOV, R.A.HUSEYNOVA, AM.AGAYEV
SUMMARY

The kinetic law of the process of sooligomerization of buten-1 and propilen has been
studied by the presence of catalytic complex on the basis of aluminium chloride toluene and
etlhychloride in the temperature interval 313-393K and 10-60 min. The kinetic model of the
process has been composed. The estimation of kinetic model's parametrs has been determined.

In the structural fragments of the synthesized sooligomers the probable distribution of
propilen and buten -1 has been determined.

Key words: the sooligomerization process, kinetic model, probable distribution of
monomers.

Hocmynuna 6 pedaxyuro: 08.06.2017
Toonucan k newamu:24.10.2017 2.
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KIiF GOBOLOKLORI KULTURALARININ AQARLI MUHITDO
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Dovri akilma metodu ila aqarl gidali miihitda saxlama zamamni kif gébalaklorinin hayat
qabiliyyati saxlanilmis hiiceyralorin migdart 3 va 6 ay miiddatinda kontrolla miigayisada
nisbaton azalmisdir. Qliserin mahlulunda 6 ay saxlandigdan sonra kif gobaloklarinin hayat
qabiliyyati kontrolla miigayisado 2-3 dafs azalmas: miisahida olunmusdur. 12 ay qliserin
mahlulunda saxladigdan sonra aksar stamlar talof olmuglar. Hor 2 metodun miiqayisasi zamani
goriiniir ki, dovri akilma metodu ilo aqarli gidali miihitds kulturalar: saxlayarkan hiiceyralarin
hayat qabiliyyati ikinci metodla miigayisads daha yiiksok olur. Lakin tadgiq olunmugs kif
gobaloklorinin gliserin mohlulunda uzunmiiddat sag qalmasi iigiin -20°C  temperaturda
saxlamagq tovsiya olunur .

Acar sozlor: kif gobaloklor, hoyat qabiliyyati, mikroorqanizmlorin saxlanmasi,
kulturalar kolleksiyasi

Goboalok kulturalarinin qorunmasinin daha genis {isulu tozo hazirlanmis
qidali miihitlora dovrii olaraq okilmaesidir. Lakin kolleksiyanin hacmi artdiqca
mosalo daha da ¢otinlosir. Bundan olavo, malumdur ki, bu tisullarla saxlanilan
gobalaklor onlarin bazi xiisusiyyatlorinin itmasino gatirib ¢ixaran doyisiklora
moruz qalirlar. Buna goro do novboti todqigatlarda; torpaqda, mineral yag
altinda, gliserin molulunda, dondurulmus, qurudulmus voziyyatlordo uzunmiid-
dotli saxlanma metodlar totbiq olunmaga baslandi (2).

Qidali miihitdo dovrii okilmo tisulu ilo kulturalarin saxlanmasi zamani
cox vaxt vo zohmaot itkisindon basqga kulturalarda vacib morfoloji vo fizioloji
doyisikliklor bas verir. ©lamoat vo xiisusiyyatlorin itmosi kulturanin okinlarinin
say1 artdiqca ¢ox olur. Lakin Fusarium cinsindon olan goboloklor iigiin oks
naticalor alinmisdir (1,3).

Buna baxmayaraq, diinyanin nohong kolleksiyalarinda goboloklor mohz
bu yolla uzun illor orzinds saxlanilib. Masalon, Schizophyllum commune stami
37 il orzinds igarisindo aqar miihiti olan sinaq siisosindo himenoforlu mohsul-
dar cisimciklor omolo gatirirlor. Penicillium cinsdon olan P.camembertli vo
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P.roqueforti novlorinin kulturalar1 40 ildon ¢oxdur ki, morfoloji xiisusiyyatlo-
rini doyigmirlor. Kartoflu—dekstroza vo saman aqarinda okilmado Chaetomium
globosum (QM459) 30 il vo Gliocladium sp. (QM365) — 20 il arzindo fizioloji
va morfoloji xiisusiyyetlorini itirmoadon saxlayir (4).

Dovrii okilmo tsulu ilo kulturalarin uzun miiddst saxlanmasi tigiin
miivafiq kultural miihit, temperatur, pH, isiqlanma va s. soraitlorin olmasi
tovsiyo olunur. Oksor kulturalar ildo 2 — 3 dofos okilir. Okinlor aras1 vaxtda kul-
turalar 4-5°C vo ya 18°C — yo qodor temperaturda saxlanilir. 4-5°C temperatur
oksor goboloklorin saxlanmasi iigiin olverislidir. Pythium, Phytophthora, mik-
somisetlor, oksor bazidiomisetlor kimi bazi qruplar dovrii okilma lisulunu tolob
edirlar (5).

Asagl temperaturun mikroorqanizmlors tosirinin Oyronilmasi tizra ilk
islor gostordi ki, gobaloklor dondurulmus voziyyotdo saxlanila bilor. Miixtalif
gobaloyin stamlarinda bu qabiliyyat miixtolif ciir 6ziinii biiruzo verir. Iki
sutkaliq kulturalar, bir sutkaliglara nisboton donmus voziyyotdo daha yaxs1 qala
bilirlor. Basqa s6zls, sporlarin miqdar1 ¢ox olan iki giinliik Schizosaccharomy-
ces octosporus maya goboloyi kulturasi, cavan halo sporlari omoalo gotirmoyon
bir giinliik kulturalara nisbaton dondurulmaya daha davamli olurlar (5).

Molumdur ki, miixtalif mikroorqanizmlorin, o ciimlodon kif géboloklorin
dondurulmaya davamlili§1 bazi qoruyucu maddslarin: qliserin, gliikkoza, saxa-
roza, polietilenglikol, demetilsulfoksid, dimetilformamidin alavo olunmasi ilo
bir xeyli artir. Qliserinin qoruyucu tosiri daha somarilidir. Maya goboloklorinin
dondurulmasi1 zamani 15% qliserin olavo etmok tovsiyo olunur. Qliserinin
miqdarinin artiq (20%) gotiiriilmosi, Endomyces magnusii maya gobaloyinin
hiicoyrolorinin daha ¢ox zodolonmasino sobab olmusdur (6).

Qliserinin va bazi digar birlosmalorin miidafis funksiyasi onlarin asagi-
daki fiziki-kimyovi xiisusiyyatlori ilo olagolidir: hidratlagsma gabiliyyati, su-duz
mohlullarinda hall olma, soyuma, suyun donma noqtesini azaltmaq, onun
kristalizasiya siiratini longitmok, kristallarin omolo golmo xarakterini doyismaok.
Son illards ¢ox siiratli dondurma iisiilu tatbiq olunmagla (saniyads -100°C)
Pennicilium fluorescens, P.aeruginosa, kif goboloyinin yasama qabiliyyati
42%-a catdirilmigdir. Dondurmadan sonra sag qalan maya goboloklarin koskin
morfoloji vo sitoloji xiisusiyyatlorinin doyisilmosi askar olunmur. Bas veron
bazi ciizi doyisiklar bacarilme zamani reaktivasiya prosesinda itir (7).

Togdim olunan todqiqgat isinin magsadi kulturalar kolleksiyasinda saxlan-
ma zamant kif goboloklorin hoyat qabiliyyatinin Oyronilmosi vo optimal

metodum secilmosindon ibarat olmusdur.

Material vo metodlar
Tadqiqatin obyekti Baki Ddvlot Universitetinin Mikrobiologiya kafed-
rasinin kulturalar kolleksiyasindan gotiiriilmiis kif goboloklorinin 10 stami
olmusdur. Bu stamlar Azorbaycanin miixtolif rayonlarinin meyva agaclarindan
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vo torpaqlarindan ayrilmisdir: Aspergillus cinsinin UB7 vo FI8 stamlari,
Pennicillium cinsinin AB2, A10-2, N4-4, vo L13 stamlari, Fusarium cinsinin
VI, A-Z, Q7 vo N4-1 stamlari.

Kif gobaloklori 3, 6 vo 12 ay orzinds 2 metodla saxlanilmigdir:
a) agarh qidali miihitdo dovri okilmo metodu;
b) gliserin mohlulunda saxlama.

Dovri akilma iisulu il agarh qidal miihitds saxlama:

Bu metodun totbiqi zaman1 okilmis materialdan tozo aqarl qidali miihito
28-30°C temperaturda 3-7 hofto orzindo becormo mogsadilo kogiirma
aparilmigdir. Bu mogsodlo asagida gostorilon torkibo malik Capek-Doks qidali
miihiti istifado edilmis vo 30 doqg. orzindo 1 atm. tozyiqdo 117°C temperaturda
sterilizasiya aparilmisdir (qr): gliikkoza — 40,0; K, HPO4 — 1,0; MgSO4 — 0,5;
NaNO; — 3,0; KCl1 - 0,5; aqgar-aqar — 2%; pH — 6,8-7,0; su — 1000 ml. Be-
corilmis stamlar 4-6°C temperaturda 3 vo 6 ay miiddotindo saxlanmisdir (4).

Qliserinli mohlulunda saxlama:

Asag1 temperaturda saxlanilmasi tigiin kulturalar sinaq stigesindo Capek-
Doks agarli miihitdo 3-7 giin orzindo 28-30C temperaturda becorilmisdir.
Becorilmis kukturalarin biokiitlesi Capek-Doks aqarli miihitdean 20% qliserin
mohlulu ilo yuyulmus vo homin suspenziya 5 ml steril sinaq silisosino tokiil-
miisdiir. Sonra sinaq stisolori 6 vo 12 aya -25°C dondurucu kamerada saxlanil-
migdir. Saxlama miiddati bitondon sona onlarin hoyat qabiliyyati 6yronilmisdir.
Bunun iigiin donmus kulturalar 40°C temperaturda su hamaminda 5 doqiqo
orzido oridilmis vo homg¢inin orimo miiddstindo sinaq siigasindo kulturalar
periodik calxalanilmigdir (4).

Mikroorqanizmlorin sag qalma doracasi, hoyat gabiliyyatini saxlamis hii-
ceyralarin say1 ilo ilkin (saxlanmadan avvalki) hiiceyralorin sayimin miinasibe-
tino oasason toyin edilmisdir. Belo ki, hoyat gabiliyyatini saxlamis hiiceyralorin
saymi 100 %-a vurub ilkin mikroorqanizmlarin sayma nisbati hesablanmigdir.
Kontrol kimi 1 ay orzindo kolleksiyada saxlanilan kulturalar istifado edilmisdir
(3).

Biitiin tocriibalor 4 tokrarda aparilmis vo statistik islonmisdir (4).

Naticalar va onlarin miizakirasi

Kif gobalaklorin kulturalarinin kolleksiyada saxlanma prosesinds hansi
doyisiklikloro ugramasi dyronilmisdir. Miioyyon edilmisdir ki, hom 3 vo hom 6
ay arzindo dovri okilme metodu ilo aqarli qidali miihitde saxlama prosesinda
kif goboloklorinin inkisafinin longimasi (10-15 sutka) miisahido olunmusdur.

Dovri okilme metodu ilo 3 ay saxladiqdan sonra kif gobaloklorinin hayat
gabiliyyatinin azalmasi miisahido olunmusdur. Kontrol kulturalarla miigayiso-
do kif goboloklari hiiceyralorinin miqdar1 asason 1-2 dofo azalmigdir. Onlardan
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Pennisilium cinsinin 1 stam1 FI8 hoyat qabiliyyoti saxlamigdir. Lakin Fusa-
rium cinsinin 2 stam1 A-Z va Q7 hayat qabiliyyati 4 vo 7 dofs azalmigdir
(cod.1). 6 ay dovri okilmo metodu ilo saxladigdan sonra kif goboloklorinin
hayat qabiliyyatinin cox azalmast miisahido olunmusdur. Onlardan Pennisilium
cinsinin F18 staminin vo Fusarium cinsinin Q7 staminin,iimumiyyatlo, inkisafi
miisahido olunmamisdir. Fusarium cinsinin 3 staminda - UB7, A-Z vao N 4-1,
kontrol ilo miiqayisado hiiceyralorinin miqdar1 daha cox (15, 15 vo 28 dofo)
azalmigdir. Kif gobaloklorin galan stamlarinda isa hoyat qabiliyyetinin 1-5 dofo
azalmasi1 miisahido olunmusdur (cad.1).

Alman naticalars asaslanaraq bels noticoye galinir ki, tadqiq olunmus kif
goboloklorinin 10 stamdan 2-si 6 ay miiddotindo, qalan 8 stami iso 3 ay
miiddatindo dovri okilma iisulu ilo saxlamaq olar.

Dovri okilmo ilo aqarli gqidali miihitdo saxlama metodu kif géboloklorinin
hayat gabiliyyatini saxlamaga imkan verir. Bu metod vasitasilo xiisusi okilma
tisullarima gagmadan kif goboloklorin morfo-kultural xiisusiyyetlorino nozarot
etmok miimkiindiir. Anabioz halinda hoyat qabiliyyeti asagi olan kulturalarin
saxlanmasi li¢lin ovozedilmoz metoddur (2,5).

Cadval 1
Dovri akilms metodu ils saxlanma zamam
kif goboaloklorin hayat gabiliyyoti

. Hiiceyrolorin say1, 10° KOV/ml
Cinsin vo stamin 3 av saxl d 6 ] q
adi Kontrol y saxlanmadan ay saxlanmadan
sonra sonra
Pennisilium sp.:
F 18 7+0,05 60,1 -
UB7 285+12,6 126+6,6 18+0,5
Aspergillus sp.:
AB?2 68+3,2 49+2.5 21+0,1
N 4-4 178+8.,4 136+7,1 96+4,1
A 10-2 94442 7243,1 43+£2.0
Li3 112+45,0 94+4.1 83+3,6
Fusarium sp.
A-Z 78+3,3 18+0,6 540,1
Vi 147+£7,6 96+3,2 27+1,2
Q7 96+3,3 13+0,6 -
N4-1 86+4,2 77+0,8 3+0,06

Kif goboloyi kulturalarinin 20% gliserin mohlulunda -25°C temperaturda
saxlanmas1 zamani miioyyon edilmisdir ki, oksor stamlarinin hoyat qabiliyyo-
tindo hom 6, hom do 12 ay orzindo azalma miisahido olunmusdur. Aspergillus

31




cinsinin AB2 vo LI3 stamlari bu metodla saxlandigda 6z hoyat qabiliyyatini
tamam itirmislor. 6 saxladigdan sonra kif goboloklorinin digor stamlarda hoyat
gabiliyyoti kontrolla miigayisodo 2-3 dofo azalmigdir. ©On cox azalma
Aspergillus cinsinin A10-21 staminda (31 dofa) vo Fusarium cinsinin A-Z sta-
minda (10 dofo) miisahido olunmusdur (cod.2). Kif gobaloklorini 12 ay gliserin
mohlulunda saxladiqdan sonra yalniz 4 kulturada inkisaf miisahido olunmus-
dur, bunlar Pennicilium cinsinin UB7, Fusarium cinsinin VI va N4-4,
Asprgillus cinsinin N4-1 stamlaridir. Onlarda kontrola nisboton hiiceyralorinin
miqdar1 osason 1-3 dofo azalmisdir. Qalan kif goboloklori stamlar1 gliserin
mohlulunda 12 ay orzindo saxladiqgda hoyat qabiliyyotini tamam itirirlor
(cad.2.).

Alinan noticoloro osaslanaraq belo demor olar ki, todqiq olunmus kif
gbboloklorinin gliserin mohlulunda 6 ay miiddotindo saxlanmasi moslohatdir.
Bu kulturalarin 12 ay saxlanmasi stamdan asili olaraq forqli olmusdur.

Cadval 2
Qliserin mahlulunda saxlanma zamamni kif gobsloklari kulturalarimin hayat
qabiliyyati
Hiiceyralorin say1, 10° KOV/ml
Cinsin veo stamin adi 6 ay saxlanmadan 10 ay saxlanmadan
Kontrol
sonra sonra
Pennisilium sp.:
F18 7+0,05 2+0,1 -
UB7 285+12,6 268+6,6 207+10,2
Aspergillus sp.:

AB?2 68+3,2 - -

N4-4 178+8.4 60+3,0 43£2.1
A 10-2 94+4.2 3+0,02 -

Li3 11245,0 -
Fusarium sp.

A-Z 78+3,3 8+0,2 -

Vi 147+7,6 12146,1 50+2,5
o7 96+3,3 54422 -

N4-1 86+4,2 5542,1 26+1,2

Beloaliklo, miiayyon edilmisdir ki, dovri akilmo metodu ils aqarli qidal
mithitdo kif goboloklorinin saxlanmasi zamani hiiceyralorin hoyat gabiliyyoti
gliserin mohlilinda saxlanma ilo miigayisado daha yiiksok olur. Lakin todqiq
olunmus kif goboloklorini uzun miiddat (6 ay) saxlamagq iiciin gliserin mohlu-
lunda -25°C temperatura qoymaq moslohotdir. Qeyd etmok lazimdir ki, kif
goboloklorin kulturalart Aspergillus cinsinin 2 stam1 AB 2 va L13 6 ay gliserin
mohlulunda saxlandigdan sonra 6z hayat gabiliyyatini tam itirmis olurlar. Buna
gora do bu kulturalarin kolleksiyada saxlanmasina fordi yanasmaq tolob olunur.

32




ODOBIYYAT

1.Aptysiau A.1O., Beicekanues N.I1 CoxpaHHOCTh TeHETHYECKUX CTPYKTYP APOAIKETIONOOHBIX
rpuboB Candida Albicans mocinie gonrocpoutoro xpauenus mpu — 196° C / Joxi. (Hayunast
KOH(epeHIUsT ¢ MEKAYHapOAHBIM y4acTHeM, THocBsuieHHass 40-JeTHI0 CO31aHHI0
WHcrtutyra mpobieM KpUOOHOJIOTMH M KpuoMenuiuHbl, XapbkoB 2012)«IIpoGiema
kpuobunosorum» 2012. 22, Ne3, ¢.360.

2.Anansuna A.E., lllernos A.B., Bricekanues W.II. KpuokoHcepBupoBaHue MpOU3BOAUMBIX
mramMmMoB pobuotukoB Bifidobacterium bifidum 1 u Lactobacillus bulgaricus IZ 03501 B
pa3nuuHbIX 3ammTHEIX cpemax / Joxi. (Haydnas koH(epeHIHsS ¢ MEXTyHApPOIHBIM
ygacTtreM, mocBsmeHHas 40-metnro co3maHuio WHCTHTYyTa TpoOieM KpHOOWOJOTHH |
kpuoMeanuuHbl, XapbkoB 2012) «[Ipobmema xprobuomorumy», 2012, 22, N3, ¢.359.

3.MaxomoB IO.M., Biunkosa JILII., Hukudoposa O.B. XKu3zHecmocoOHOCTh YCIOBHO-
MATOTEHHBIX U Canpo(UTHBIX MUKPOOPTaHM3MOB B YCJIOBHSIX crpecca // Bopa: xumus u
axonorus, 2012, Ne 12, ¢. 75-79.

4 Tlonukcenosa B./I., Xpammos A.K., [Tuckyn C.I'. / Mukonorusi. MeTo/pl SKCIIEpUMEHTAIb-
HOT'O M3Yy4YEeHHUsl MUKpOCKONMYecKuX rprbos // Munck: BI'Y, 2004, 36 c.

5.Homosurko I'.I1. XXu3HEecrmocoOHOCTE M BHPYICHTHOCTh CHOMPCKHAX H30JIATOB YHTOMOIIATO-
rerHoro Tpmba Bcanveria bassiana Vuill. B 3aBucHMOCTH OT cpoka XpaHEHHS NpHU
MTOJIOXKUTENbHON Temmeparype // Cubupckuii sxomormdeckuit xyprai, 2013, 20, Ne3,
c.313-319.

6. Strasser S., Neureiter M., Geppl M., Braun R., Danner H. influence of Lyophilization,
Fluidized Bed Drying, Addition of Protectants, and Storage on the Viability of Lactic Acid
Bacteria // J.Appl. Microbiol., 2009, v.107, No 1, p.167-177.

7. Zhu S.C., Ying D.Y., Sanguansri L.,Tang J.W., Augustin M.A.Both Stereo-Isomers of
Glucose Enhance the Survival Rate of Microencapsulated Lactobacillus Rhamnosus GG
during Storage in the Dry State // J.Food, 2013, 116, No 4, p.809-813.

N3YYEHUE )KU3HECHIOCOBHOCTH IIJIECHEBBIX 'PUBOB ITPU XPAHEHUU
HA ATAPU30BAHHOM CPEJIE Y HA TJIMIIEPUHE

C.M.IIADUEBA, X.I''AHBAPOB, ®.P.AXMEJ/IOBA
PE3IOME

B mporiecce XxpaHeHUs TIJIECHEBBIX TPHOOB Ha arapmM30oBaHHOW cpejie B TE€UCHHE 3 U 6
MECSILIEB JKU3HECHIOCOOHOCTh COXPaHHMBIIMXCS KJIETOK HE3HAYMTENLHO YMEHBIIWIACH 10
CPaBHEHHIO C KOHTPOJIBHBIMHU. [Ipy XpaHEHNH TUIECHEBBIX IPUOOB B PACTBOPE TIUIICPHUHA OBLIO
BBISIBJICHO, YTO IMOCTE 6 MECAIEB XPAaHCHUsS JKU3HECIIOCOOHOCTh KJIETOK YMEHBINWIACH B 2-3
paza. A mocie 12 MecsmeB XpaHCHHS B pacTBOpPE DIIMIEPUHA OOJNBIIMHCTBO INTAMMOB
MOTEPSUTH KU3HECTIOCOOHOCTD.

Ilpu cpaBHEeHUHM IBYX METOAOB BHIHO, YTO NpPU XPAHCHWHU IUICCHEBHIX TI'PHUOOB Ha
arapu30BaHHON Cpelie KOJIMYECTBO JKU3HECIOCOOHBIX KJIETOK HAMHOTO BBINIC KOJMYECTBA
JKH3HECTIOCOOHBIX KJIETOK ILIECHEBBIX TPUOOB, XPAHUBIIUXCS B pacTBOpe riuiepuHa. OqHako
Ke, JUISl JUTMTENIbHOTO COXPAaHEHMS BBIKMBAEMOCTH HCCIIEAyeMbIX TI'PHOOB B pacTBOpE
TIIMIEPHHA PEKOMEH/TyeTCs XpaHeHH e HX npu Temmepatype -25°C.

KroueBble cjioBa: miecHeBble IpUOBI, BBDKUBAEMOCTb, XpaHEHHE MHKPOOPIaHU3MOB,
KOJUICKIHS KYJIbTYP
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STUDYING OF VIABILITY OF MOLD FUNGI DURING STORAGE
ON THE AGAR MEDIUM AND ON GLYCEROL

S.M.SHAFIYEVA, Kh.G.GANBAROYV, F.R. AHMADOVA
SUMMARY

During storage of mold fungi on the agar medium within 3 and 6 months viability of the
remained cages slightly decreased in comparison with control. It was revealed that after 6
months of storage viability of cages decreased by 2-3 times. And after 12 months of storage in
glycerol solution the majority of strains lost viability.

Comparing the two methods it is visible that at the storage of mold fungi on the agar
medium the quantity of viable cages are much higher than the quantity of viable cages of the
mold fungi stored in a glycerol solution. However, for the longtime preservation of survival of
the studied fungi in the solution of glycerol a temperature — 25° C is recommended.

Keywords: mold fungi, survival, storage of microorganisms, collection of cultures
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Elektron Paramagqnit Rezonans (EPR) iisulu ilo Lankaran arazisinda bitan bir ¢ox sitrus
bitkilari vo bu bitkilorin bitdiyi yerdan toplanmis torpaq niimunalori oyronilmigdir. Niimu-
nalorin EPR spektriari geyda alinmigdir. Bu niimunalarin aksariyyatinin (80 %) EPR spektr-
lorinda magqnit sahasinin geniy intervalinda manbayi domirtarkibli magnit nanohissaciklorinin
oldugu ehtimal olunan signallar (g=2,32; AH=320 Qs) askar edilmisdir. EPR spektrilorinda
bucaq variasiyalart qeyda almmigdwr. Damir oksidi magnit nanohissaciklorinin magnit
xassalarinin temperaturdan va tezlikdon asililigi 6yranilmigdir. Todqiq olunan bitkilorin EPR
spektrlorinin temperaturdan asiliigt oOyranilorkon magnetitda Vervey kegidi fazasi iigiin
xarakterik 120-125 K temperaturda anomal hallar miisahida edilmisdir. Alinan naticalor digor
tisullarla aparilan tocriibalarin naticalori ilo uygun olmusdur (SEM, Messbauer spektro-
skopiyasi).

Acar sozlor: EPR signali, maqgnit nanohissaciklori, biominerallasma, sitrus bitkilori,
identifikasiya

Bakteriyalardan tutmus insanlara qador biitlin canli materiya biomineral-
lagma proseslori noticosindo yaranan tobii domir oksidi nanohissaciklori ilo
zongindir. Canli orqanizmlorde on ¢ox yayilan maqnit nanohissaciklori maq-
netit, magemit vo ferrigidritdir (ferritin ziilalinin niivesinds). Bu nanohisso-
ciklor hom canli sistemlorin funksionallagsmasinda, hom do beyin xorgangi, sis
proseslorinin inkisafi vo basqa patoloji voziyyotlorin inkisafinda miihiim rol
oynayirlar. Adi ¢okilon nanohissociklor biosistemlordo maqgnit xassalorinin
omolo golmoasing vo EPR signalinin yaranmasina gatirir [1].

Nanosoviyyado magqnit materiallarinin sintezi miiasir dovrdo intensiv
todqgiqat sahosidir. [2]. Nanometr miqyasl hissaciklorinin maqgnit xassalorinin
Oyronilmasi vo dork edilmesi maqnit materiallarda mithiim yer tutur. Maqnit
nanohissaciklorindon miixtolif mogsadlorlo, o ciimlodon do biotibdo genis
istifados olunur [2,3,4].

Biz ovvalki iglorimizdo Abseron yarimadasinin miixtolif orazilorindo
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biton agac vo kol bitkilarinin yarpaqlarinda EPR spektrlorini todqiq etmisik. ilk
dofo olaraq EPR iisulu ilo bitkilordo domir oksidi maqnit nanohissaciklorinin
formalagmasini gostormisik [5]. Bir qayda olaraq todqiqatlarimizda ekoloji
tomiz va ekoloji cohoatdon ¢irklonmis orazilordon, mosslon, miixtalif zavodlarin
yaxinliginda, intensiv nagliyyat yollarinin konarlarinda va s. biton bitki niimu-
nalorini EPR {iisulu ilo dyronmisik. Eyni zamanda ilin miixtalif fasillorindo do
eyni orazido biton bitkilorin EPR spektrlori torofimizdon arasdirilmisdir [6].

Aparilan ¢oxsayli tadqiqatlarimiz gostorib ki, stress amil bitkilorde mag-
nit xassolorinin yaranmasina sobab olur. Alinan noticolor laboratoriya sorai.
tindo miixtolif dozalarda slialandirilmis bitki toxumlarinin ciicortilori ilo
apardigimiz tocriibolordon alinan naticoalorlo korrelyasiya etmisdir.

Materiallar va tadqiqat iisullar

Verilmis isdo iso biz Lonkoran orazisindo biton 5 nov sitrus bitkilarinin
yarpaglarinda (limon, magnoliya, naringi, feyxoa, kinkan) EPR signallarini tod-
qiq etmisik. Paramaqnit rezonans spektrlorinin temperaturdan asililiglarini
miloyyon etmisik. Homc¢inin homin bitkilorin yarpaqlari ilo yanasi, onlarin bit-
diyi sahalordon toplanmis torpaq niimunalarinin do EPR spektrlori torafimizdon
oyronilmisdir. Olgmolor EPR spektrometrindo (Bruker - Almaniya) aparilmis-
dir. EPR spektrlarinin 6l¢malari temperaturun genis diapazonunda, otaq tempe-
raturundan (297 K) 4 K -a godoar aparilmigdir.

Natica va miizakiralor
Sakil 1 da limon bitkisinin qurudulmus yarpaqlarindan (A) ve onun yetis-
diyi yerdo torpaq niimunasindon (B) aliman EPR signallar1 verilmisdir. Hom
bitki, hom do torpaq niimunolori yay aylarinda tobii yolla laboratoriya sorai-
tindo qurudularaq EPR todqiqatlari ti¢lin hazirlanmaglar.
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Sak.1. Limon bitkisinin qurudulmus yarpaqlarindan (A) va onun yetisdiyi yerds torpaq
niimunosindan (B) alinan EPR signallart. Mod. Amplitud 10 Qs, sahonin morkozi 3480 Qs.

Miiayyon edilmisdir ki, yarpaq niimunalorinin EPR spektrinda (sokil 1,
A) iki tip signal miisahido olunur. Bunlardan biri g=2,0 — yo uygun olan dar
signaldir vo sorbost radikallarin signalina uygundur. Digori iso g=2,32 — ya
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uygun olan intensiv signaldir vo demok olar ki, bu oarazidon yigilan biitiin bitki
niimunalarinds geyda alinib. Limon bitkisinin yarpaqlarindan aldigimiz signa-
lin parametrlori (g=2,32, AH=500 Qs) bu yarpaqglarda domir oksidi maqnit na-
nohissaciklorinin movcud oldugunu ehtimal etmoyo imkan verir. Belo ki, para-
metrlorino goro aldigimiz signalin (sokil 1A) magnit nanohissaciklorine uygun
golmosi agkar olunur. Bozon otaq temperaturunda bu signal patrametrlori
21=2,34; AH;=260 Qs vo g,=2,22; AH=380 Qs olan iki signalin superpozisiyasi
olur. Eyni zamanda bitkinin bitdiyi sahadan toplanan torpaq niimunalarinds do
domir komponentlorini xarakterizo edon paramagnit morkozlorin EPR signallari
miisahido edilmisdir (sokill B).

1- Fevuoa
2-Naringi
3-Limon

4-Magnoliva
5-Kinkan

M agnaticie (G5

Sok.2. Lankaran arazisinds biton bazi bitkilorin qurudulmus
yarpaglarindan alinan EPR signallar1.

Limon bitkisi ilo yanas1 Lonkorandan y181lmis feyxoa, naringi, magnoliya
va kinkan bitkilorinin do yarpaqlarinin EPR signallar1 torafimizdon arasdiril-
migdir. Onlarda da domir oksidi maqnit nanohissaciklorini xarakterizo edon ge-
nis EPR signalinin alinmas1 (sokil 2) miisahido edilmisdir.

Magnoliyanin yarpaqlarinin vo onun bitdiyi sahads torpagin EPR spektr-
lori (sokil 3) todqiq edilmisdir. Miioyyon olunmusdur ki, yarpaqlarin spektrlo-
rindos ii¢ tip signal geydo alinir. Sokildon goriindiiyii kimi bu spektrdo asas yeri
genis EPR siqnal1 tutur (g=2,4).

Eyni zamanda bir ¢cox niimunoslorde geyds alinan iigvalentli domir komp-
lekslorino moxsus olan (g=3,4) zoif signal vo g=2,0 — yo uygun olan sorbast
radikallarin signal1 da miisahido edilir.

Domir oksidi nanohissociyini xarakterizo edon moxsusi genis EPR sig-
nalmin xiisusiyyotlorini 6yronmok {i¢ciin maqnoliya bitkisinin EPR signalini
radiospektrometrin parametrlorini doyigorok tadqiq etmisik vo miisyyan etmisik
ki, bu signal maqnit anizotropiyasina malikdir.
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Field center 2800G

Field scan 4000G

MW Power 10mW
Modulation amplitude 4G

1 - Magnoliya, yarpag
2 - Magnoliya, torpag

1 " 1

1000

2000

4000 5000

Maqnit sahasi (Qs)
Sak.3. Magnoliyanin yarpaqlarinda (1) vo hamin arazinin
torpaq niimunalarinds (2) alinan EPR siqnallart.

Belo ki, rezonatorda bucagin variasiyasini miioyyon etmak ii¢iin niimu-
nalorin yerlosdiyi siiso ampulant miixtslif bucaqlarda (90°, 180°) tadqiq edon
zaman EPR signalinin formasinin miisyyan qader doyisdiyini miisahids etmisik
(sokil 4). Spektrometrin rezonatorunda niimunoalor 90° dondorilon zaman EPR
signalinin bir qodar sola siiriisdiiylinii, 180° dondordikds iso yenidon 6z ovvalki
voziyyetino qayitdigini miisahido etmisik. Signallarin belo davranisi Fe203 vo
Fe304 superparamaqnit nanohissaciklor ii¢iin [7] askar edilmisdir. Bu onu gos-
torir ki, EPR signalina cavabdeh paramaqnit moarkozlor miirokkob qurulusa ma-

likdirlor.
Magnolia leaf G i sl ow
1_leaf_80 ASC Field center 2800G
Field scan 4000G
10000 < 1
f M_leal_1T_2sc_ASC 9=2.3 MW Power 10mw
./ . Modulation amplitude 4G
weak angular dependence?
.-’\‘I 1
o) o

T
5000
Field

T
10000

Field (G)

Sok.4. Magnoliyanin qurudulmus yarpaqlarinda alinan EPR signallar1.

Aldigimiz signallarin identifikasiyasi ti¢lin torofimizdon spektrlorin in-
tensivliyinin temperaturdan asililigt Oyronilmisdir. Malum olmusdur ki, bu



spektrlor temperaturdan asili olaraq doyisirlor (sokil 5).

1 i 1 i 1
2000 3000 4000

Sak.5. 60K — 260K diapazonunda maqnoliya yarpaqlarinin
EPR spektrlorinin temperaturdan asililig

Temperatur otaq temperaturundan 120-125 K-o godor azaldigda signalin
amplitudu siirotlo artir vo T = 120-125 K oldugda 6z maksimumuna catir.
Temperaturun sonraki azalmalar1 zamani iso signalin amplitudu koskin azalir.

EPR signalinin intensivliyinin temperaturdan asililifini qrafik olaraq
sokil 6-da gostormisik. Intensivliklorin giymotlorinin (bu giymotlor magnitlos-
moyo miitonasib olmalidirlar) doyismosino gors, demok olar ki, Fe;O4 tigiin
magqnitlosmo 120 K-o godor xotti artir. Lakin temperaturun sonraki azalmasi ilo
magqnitlogsmo todricon azalmaga baslayir. Sokildon goriindiiyti kimi maqnitlos-
mo ayrisi 6z maksimum giymatino 120 K-do ¢atir. Sonra iso kaskin azalir.

Signalin eninin temperaturdan asililigini dyronarken arasdirma apardigi-
miz temperatur diapazonunda superparamaqnit nanohissacikloro moxsus olan
davranig miisahido edirik bels ki, 120-125 K temperaturunda signalin eni mi-
nimuma yaxinlasir.

Asag1 temperaturlarda g-faktorun analoji azalmasi avvallor polimer mat-
risdo yerlosdirilmis maqnetit nanohissaciklorindo miisahids edilib vo sistemin
spin siigosino uygun hala kesmosi ilo izah olunub [8]. Belo asagitemperaturlu
anomaliya ilo yalmz kifayot godor boyiik oOlciilii (10 mkm-don boyiik) his-
saciklor xarakterizo olunublar [9]. Parametrlorin doyismo davranisi gostorir ki,
sistemdo ola bilsin ki, dl¢iilorino gors forqlonon iki tip hissociklor var [10].
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Sak.6. Fe;O, ii¢iin EPR signalinin intensivliyinin temperaturdan asililig1

Hor iki tip hissacik {igiin kritik temperatur = 125-130 K-dir. Bu tem-
peraturda g-faktorun davranisinin doyismosi, signalin intensivlik xarakterinin
doyismosi, homg¢inin signalinin eninin minimuma ¢atmast miisahido olunur.
Molumdur ki, temperaturun azalmasi zamani1 EPR signalinin genislonmasi vo
daha kicik maqnit sahasino yerini doyigmosi superparamaqnit nanohissaciklor
ticlin xarakterikdir [11]. EPR signalinin uygun davranisi insanin saglam toxu-
malarinda olan ferritinin maqnit rezonansi signallarinda da miisahids olunub
[12].
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IMPOBEJIEHHBIE HCCJIEJOBAHUA JITP C PACTEHUSMHAX
JJEHKAPAHCKOI'O PETHOHA

N.1I0.9PUJJYHBEKOB, A . HHACHBOBA, P.1.XAJINJIOB
PE3IOME

Metogom OnextponHoro [lapamarautHoro Pesonanca (DIIP) m3ydeHBI HEKOTOpEIE
IUTPYCOBBIC PACTEHHUS M 00pa3ipl Mo4B JIeHKapaHCKOTO pernoHa. by 3aperucTprupoBaHbI
cnektpel DIIP obpasmos. B ciektpax OI1P 6onpmmacTBa 00pasnos (80%) ObLTH 0OHApPYKEHBI
curHanel OIIP B mmpokom namamazoHe MaramtHoro momst (g = 2,32; AH = 320 Qs).
IIpennonaraercs, 4To 3TH CHEKTPhI MPUHAJIEkKAT MATHUTHBIM HaHOYACTUIIAM OKCHJA jKeje3a.
B cnextpax DIIP peructpupoBanuch yrioBble Bapuaiuu. M3yueHa 3aBUCUMOCTh MarHUTHBIX
CBOMCTB MarHUTHBIX HAHOYACTHI[ OKCH/A JKeJle3a OT TeMIIepaTypbl U 4acToTbl. OOHApyKEHBI
QHOMAJIMK B TEMIIEPaTypHBIX 3aBUCHUMOCTSIX crmekTtpoB OIIP mpu temmeatype 120-125 K,
KOTOpBIE XapaKTepHBI AJ1s (pa3oBoro nepexona Bepses maraerura.

KnaioueBbie cnoBa: curnansl OIIP, mMarHWTHBIE HaHOYACTHUIIBI, OMOMHHEPAIM3ALMS,
IIUTPYCOBBIC PaCTEHUS, NICHTUDHUKALIU.
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CONDUCTED EPR STUDIES ON SOME PLANTS OF THE LENKARAN REGION
LY.FRIDUNBEKOYV, A.N.NASIBOVA, R.IL.KHALILOV
SUMMARY

Some citrus plants and soil samples of the Lankaran region have been studied using the
Electronic Paramagnetic Resonance (EPR) method. EPR spectra of the samples were
registered. In the EPR spectra of most samples (80%) were detected EPR signals in a wide
range of magnetic field (g = 2,32; AH = 320 Qs). It is assumed that these spectra belong to the
magnetic nanoparticles of iron oxide. Angular variations were registered in the EPR spectra.
The dependence of the magnetic properties of the magnetic nanoparticles of iron oxide has
been studied on temperature and frequency. Anomalies in the temperature dependences of the
EPR spectra at a temperature of 120-125 K, which are characteristic for the phase transition of
Verwey magnetite have been discovered.

Key words: EPR signals, magnetic nanoparticles, biomineralization, citrus plants,
identification.

Redaksiyaya daxil oldu: 07.06.2017-ci il
Capa imzalandi: 24.10.2017-ci il
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B cmamve paccmampusaemcest memannozenuyeckas cneyugpuxa Aoxcapo-Tpuanemckoi
PpUuhmozenHoll 30Hbl, U MEOHO-NOPPUPOSLIE CUCMEMbL 8 Hell, KOmMopble, N0 MHEHUIO A8Mopos,
OYCHUBAIOMCSL KAK COOCMEEHHO 30]I0MOPYOHbLE MECTOPONCOCHUSL.

OCHOBbIBAACL HA MEOPEemUYecKUx NPeOCMAGIeHUsX NO U3YYAeMOU 30He, a MAaKdice
yuumleas paxmel pacnpocmpanenHoCmu 8 PatloHe ONPeOeleHHbIX 2e002UNEeCKUX Gopmayull
U NPAMbIX PYOHBIX NPUSHAKOG HAUOOJIee PeaybHblMU MeCmamu JOKAIUAYUU NPOMBIULIEHHO
SHAYUMBIX CKONMACHUU 30]I0MbIX PYO MONCHO CHUMAMb HU3bL NPOOYKMUBHBIX GYIKAHUYECKUX
CMPYKMYP—KOHMAKMOGble 30HbL MENCOY GePXHEU MEePPUSCHHOU U HUNICHeU—MPaxXuaHoe3um-
0ayumosol Moauamu.

KroueBsie cioBa: Amxapo-Tpuanerckas pudToreHHas 30Ha, MeAHO-TIOP(HHUPOBEIE
CHCTEMBI, 30JI0TOPY/IHBIE MECTOPOXKICHUS

Ha cxeme metammorenndeckoro paitonupoBanus Manoro Kakaza o60-
3HayeHa pU(TOreHHas 30JO0TOHOCHAas MajeoreHoBas Ajmxkapo-Tpuanerckas
3oHa (puc. 1). B 30ne Beigenensl BakumkBapckuii, 30Tckuii, Mepucckuii u
[3ama-I'yxkapeTckuii pyIHbIE y3JIbL.

Axapo-Tpuanerckas ckiaaadaras CUCTEMa 3apOJIMIIACh Ha KOJUIM3WOH-
HOM JTarle TeoJIorn4eckoro passutus KaBkasa u BHavase mnpejacrasisiia coooit
pUGTOreHHYI0 BHYTPUKOHTHHEHTAJIbHYIO BYJIKAaHOTEHHYIO jAenpeccuio. B An-
Kapo-TpuaseTny BbIIEICH MAICOLICH-)0LICHOBbIM TEPPUICHHO-BYJIKAaHOTCHHBIN
KOMIIJIEKC, KOTOPBIN MOACTUIAETCS] KapOOHATHBIMU OTJIOKEHUSIMU Mena. BuyTpu
KOMIUIEKCa OTMEYEHBI MOTECHIMAIBHO PYIOHOCHBIE OOpa30BaHUs JOLCHA: JIBE
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BYJKAHOT€HHO-OCAJIOYHbIe  (HIDKHSSI — TpaxWaHJEe3WUT-AllUTOBAs,  BEPXHAS—
aHne3uTo-0asanbToBas) (opManMd W OJHA BYJKAHOTCHHAs TpaXUaHIE3UT-
OazanmpToBast. D¢ dy3uBHBIE (OpPMAIMUA COMPOBOKIAIOTCS HWHTPY3UBHBIMU KO-
MaFMaTaMI/I—Fa66pOI/I,Z[aMI/I, CUCHUTAMU U MOHIIOHUTaMH. ILJIH 30HBI Xapak-
TE€pPEeH aHTUIPOMHBIN XapaKTep BYJIKaHU3Ma, KaK U3BECTHO OOBIYHBIN AJIs pUd-
TOT€HHBIX CTPYKTYP.

3nech ecnu BHayaje HAKOIUJIEHHE BYJIKAHMUYECKOTO MaTepHaia Ha OOJbIION
miomanu 6]:1)10 BBI3BAHO ACATCIIBHOCTBIO BYJIKAHOB TPCUIMHHOI'O THUIIA, TO B
JaNbHEWIEeM, B pe3ysibTaTe MepeMelleHus] BYJIKaHUYECKUX I[EHTPOB Ha 0T U
Ha CeBEp OT OCEBOW 30HBI PUPTOTCHHOW CTPYKTYPbI, U3HMSIHUSA JIaB CTAIH HO-
CUTb JIOKAJIbHBIN XapakTep. Ha nmpumepe Mepucckoro pyaHoro ysijia BHAHO,
YTO MarMaTu4deCKass akTUBHOCTb, CBS3aHHAA B Ha4daJIC C pa3jioMaMU, IMpoaOJIb-
HBIMHU IO OTHOIIECHHIO K OCEBOI 4acTH pU(PTOreHHOW JENpecCuu, CMEHSETCs
AaKTUBHOCTBIO BJOJIb IONEpPEYHbIX pa3pbiBoB. Ha 3anane Amxapo-Tpuanerun
BBIPHCOBBIBAIOTCS JIBE MOJIOKUTEIbHBIE BYJIKAHOCTPYKTYpHBI: NepBasi—Ha CKIIO-
HE TPEUIMHHOrO ByJKaHa BakumkBapu-30THu u r0KHEE, BOJIM3U OCEBOW 4acTH
pudToreHHo CTpyKTYyphl BTOpas—Mepucckas. O0e 3TH BYJIKaHOCTPYKTYPHI
BMEILAIOT PYJHYI0 MUHEPAIU3AIUIO, KOTOpask XapaKTepHa JIJIsi BEpXHEPYIHOTO
ypoBHS U (hJIAHTOB, HAXOSIIUXCS HA TIIyOMHE MEIHO-MOJIUOJEHOBBIX IITOK-
BEPKOBBIX Pyl HOPGHUPOBOTO THIIA.
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Puc. 1. Cxema metanmioreHuueckoro paiionupoBanusi Manoro Kaskaza. MeTtanmiorenuueckue
30HBL: [-Amxkapo-Tpuanerckas maneoreHoBas pudTOTeHHas, 30J0TOHOCHAs;, [I-BomHuUCcKo-
Kazaxckas, MmenenocHas u 3omotoHocHas (CTpyKTypa pa3BHIIACh 3aJyTOBOTO MEJIOBOTO Ta-
neobaceitna); III-Comxuro-Kapabaxckas MeneHOCHass C 30JI0TOM, paHHEIOpCKas-paHHe-
MenoBas ((parMeHT ManeoocTpoBHOM Manokaskascko-Ilontuiickoi ayru); ITI* "Kadanckuit
omox—cmeménnas K ory gacte Comxuro-Kapabaxckoil 30HBI, MEIEHOCHBIH ¢ 3010TOM; [V—
I'eiiua- AxepuHCKas CyTypa, HEOT€HOBAs, 30JI0TOHOCHASI U PTYTOHOCHAs (MECTOPOXKACHHUS pas-
MEIICHBI B 00IyIIMPOBAHHBIX M aKTUBU3UPOBAHHBIX B HEOI'CHE OKCAHCKHUX OCAlIKaX; paHHEME-
JIOBBIC YJIbTa0a3UThl BKIIOYAKOT M XPOMHUTOBBIC pynbl); V—[lapamarésckuit 050k (ceBepHas
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yacTh MpaHCKOr0O MHKPOKOHTHHEHTA TOHIIBAHCKOTO MPOUCXOXKICHHUS), 30JI0TOHOCHBIH, 3/1€Ch
pa3MelleHbl KPYIMHbIE MEIHO-MOIUOIeH-TOPGHUPOBBIC MECTOPOXKIICHHS. |1-TOHEOTCHOBBIC BYJI-
KaHOTCHHO-0CAIOYHbIE KOMILICKCHI; 2-HEOTCH-YCTBEPTUYHBIC AHIIC3UTOBBIC W 0a3ajbTOBBIC
JIaBbI; 3-TPaHUIIBI METAJUIOTCHIYCSCKUX 30H; 4-TPaHUIIBI MEKIY FOKHOKABKa3CKUMHU PECITYOITH-
KaMH; 5-TreoJIorH4ecKue rpaHubl. Pyousie ysv: 1-Bakumkapckuii (Au, Cu, Mo), 2-3oTckuii
(Au), 3-Mepucckuit (Au, Cu, Pb, Zn), 4-H3ama-I'ymxaperckmii (Fe, Au, Cu), 5-Man-
Heynbsekuit (Cu, Zn, Pb, Au), 6-Anasepackuit (Cu, Zn, Pb, Mo), 7-Kazaxckuii (Au, Pb, Zn), 8-
Merpamzopckuit (Au), 9-Kenabexckmii (Au, Cu, Mo), 10-[damxecanckuii (Fe, Co, Au), 11-
3oxnckwii (Au, Hg), 12-Opay6anckuii (Cu, Mo, Au), 13-Kadanckwuii (Cu, Zn, Au).

OO6napyxeHre TOCIeIHUX B IMpeAenaax OTMEUEHHBIX CTPYKTYp IMpen-
CTaBJISIETCS BIOJHE peaibHbIM. C y4eToM KOHKPETHOM T'e0JIOTMYecKoil 00cTa-
HOBKHU B TaKUX pyJaxX, KOTOPbIE MOXKHO OTHECTH K AMHUKPATOHHOMY THUITY MEJ-
HO-TTOP(UPOBON PYIHON MUHEpATU3AlNU, COACPKAHUE MEIU CIEAYeT OXKH-
nathb B ipegenax 0.3-1.0%.

[IpoaykTHBHBIE BYJKaHO-ILTYTOHUYECKHE ACCOLMALIMM, KaK MPABUIIO, pac-
MPOCTPAHEHBI B HIDKHUX CTPYKTYPHO-(DOPMAIIMOHHBIX ATa)KaxX aH/I€3UTOUIHBIX
nosicoB. B cnmabo 3poaupoBaHHBIX MOTEHIIMAIBHO PYJOHOCHBIX pailoHax Ha
MPUCYTCTBUE MPOMBIIUIEHHBIX CKOTUIEHUH MEAHO-MOPGUPOBBIX Py yKa3bIBa-
I0T pa3BUTHIC 37I€Ch MaJlble MarMaTH4ecKre mop(UpoBbIE Tena, COMPOBOKIAC-
MbI€ JKHJIBHOH MEIHO-MOJHMOJICHOBOM, CBHHIIOBO-IIMHKOBOH, KBapIIEBO-
MEIHOM, MEAHO-TYPMAIMHOBON M OapUT-NIOJUMETAIITNIECKON C 30JI0TOM MH-
HEepaTu3alusIMU.

HecMmotpst Ha oTHOCUTENbHO HEOOJNBIIUE pa3Mephl, Amkapo-TpuaneTckas
30Ha OOHAPYKUBAET Ie0JIOTMYECKOE CXOJCTBO ¢ TeMu paroHamu Ywmim u Ka-
HaJbl, TJI€ OTKPBITHI KPYMHEHIHEe M0 MacmrTady MeaHO-TIOp(GUPOBBIE MECTO-
poxnenus (Yykukamarta, Jloc-bemamOpec u np.). B Ununm HekoTopsie mposiB-
JeHUST MEAHO-TIOP(GUPOBBIX PY, MOJTYYUBIINE OTPUIATEILHYIO OIICHKY B OT-
HOIIIEHUE 3alacoB MEH, IMOCJe JOMOJHUTEILHOTO W3Y4YCHUS ObUTH TepeBe-
JIEHBI B pa3psii COOCTBEHHO 30JI0TOPYIHBIX MecTopoxkaeHuil. [Ipumepom 3to-
My MOXET CIIY’)KUTh MECTOpOXKJeHHne Dib-UuBaTo, rjae 00OoraleHHbBIME 30J10-
TOoM (CpenHee coaepkanue 4 T/T) SABISIOTCS XaJIbKOMUPHUT-TYPMAIMHOBBIC
OpekuneBbie «TpyOKn» [8].

Kak wu3BecTHO, pyaHbIe paillOHBI OrpaHUYMBAIOTCS apeajaMH paclpocT-
paHEHUs PYAOHOCHOTO BYJIKAHO-IUTYTOHHYECKOro komruiekca. s moarsep-
KACHUSI UX MEPCIIEKTUBHOCTU HEOOXOIUMO HaJM4YMe B UX Mpelenax Cieryro-
mux (haKTOPOB: CYIIECTBOBAHUE MHOT0()a3HOTO MUHTPY3HMBA, BXOJSIIEIO B CO-
CTaB PYJOHOCHOTO KOMILIEKCA; PAa3BUTHUE IMOJIOKHUTEIbHBIX BYJIKAHOCTPYKTYD,
TPACCUPYIOIIUX PA3TIOMBI TITYOOKOTO 3AJI0KCHHSI; JIOKATU3AIMs B HIDKHUX Yac-
TAX BYJIKAHUYECKHX TOPJIOBUH MOP(UPOBBIX TET U OPYIACHEHHS; XapaKTepHbIe
Ui TOpUPOBON MUHEPATU3AlUK T€OXUMHUYECKHE, IIJTMXOBbIE U Teodu3nye-
ckue (a3pod3eKTpopasBeika) anoManuu. CaMu jke MOTEHIMAIBHO PYJOHOCHBIE
MOJISL TIPE/ICTABIISAIOT MOBEPXHOCTHOE BBIPAXKEHHUE METHO-MOP(UPOBBIX Malieo-
CUCTEM U UJICHTU(DUIUPYIOTCS CIEAYIOUUMH NMPU3HAKaMH: BEPXHEPYIHbIE 30-
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HbI—METHO-MBIIIbSIKOBBIM OPYIE€HEHHEM B aCCOLIMALIUU C 30JI0TOM, CEpeOpoM U
noJIMMeTAJlJIaMU, TeOXUMHUeCKUMU anoManusiMu Au, Ag, Cu u As, Meracoma-
TUYECKUMHU W3MEHEHMSAMM BYJIKAaHUTOB—apruUIM3allMed W allyHUTH3ALMEH;
(1aHTOBBIE 30HBI—OPEOIAMHU MUPUTU3ALUH (C XAITBKOMUPUTOM), KUIBHBIM T10-
JUMETAIIMYECKUM C 30JI0TBIM OpYJE€HEHHEM, TYPMAIMHOCOAEPKAIIUMHU (C
MEJIbIO M 30JI0TOM) OpeKYMEeBBIMH TellaMH, TeOXUMUYECKMMHU aHoMmanusmu Cu,
Mo, Pb, Zn, Au, Ag, Ba, Mn, nponunuTu3anuei mopo; 1eHTpabHasl YaCTh—
c;1ab0 OpYACHENBIM KBaplLEBBIM SIPOM M KBapIl-TOJIEBOIINATOBEIMUA METACO-
MaTUTaMH; BHYTPEHHHUE 30HBI-IIPOMBIIIJICHHBIM MEIHO-MOJINOAEHOBBIM OpY-
JNEHEHUEM U KBapL-CEPULIUTOBBIMHU (C aHTUAPUTOM) METACOMATUTAMH.

B Hamewm ciydae, onpenensercsa 4eTKO BBIpaKCHHBIMU NTPU3HAKAMH, XapaK-
TEPHBIMU JJIS1 BEPXHEPYIHBIX U (PIIAHTOBBIX 30H MEIHO-MOPPUPOBBIX CUCTEM.
[TpumedaTenbHO, 4TO KBapU-CyIb(UIHBIE KUIbI (IAHTOBBIX 30H MepucH, 1o
KOTOpPBIM IOJCYMTAHbl 3amachl, NpuHamiexar, cormacHo A.W. Kpusnony
(1987), kO BTOpOMY T€OJIOTO-ITPOMBIIIUICHHOMY THITY MEIHBIX MECTOPOXKIe-
Huil. MX 3kcmyaTtanus 1enecooOpas3Ha JIMIIb B TOM Cllydae, eciid BOTU3U Ha-
XOJUTCS TOPHOOOOTraTUTENIBbHOE PEATIPHUSTHE.

He uckmtoueno, uro B 3amagHoi yactu Apkapo-Tpuanerckoil 30HbI coOCT-
BEHHO NOPGUPOBBIE Pybl pa3MeIleHbl HAa HEJOCATAEMBIX AJI UX Pa3paboTKu
riyOuHax, TeM OoJee, 4To Haubosiee peaJbHBIMU MECTaMHU JIOKAIHU3AlUU 3THUX
pYyA SABIAIOTCS, IO HAIlEMy MHEHUIO, HHU3bl NPONYKTUBHBIX BYJIKaHUYECKUX
CTPYKTYP—KOHTAKTOBBIE 30HBl MEXKIY BEPXHEM TEPPUICHHOM M HUKHEH—
TpaxuaHJE3UT-JalUTOBOM Toimamu. IloaTomy ciexyer oOpaTuTh BHUMaHHE
Ha T€ NpPU3HAKU, KOTOPBIE XapaKTEPU3YIOT BEPXHEPYAHBIE 30HBI MEIHO-
HOpQUPOBBIX CUCTEM U YaCTO YKa3blBAIOT HA BO3MOXHOCTb CYILECTBOBAaHUS
3/1eCh COOCTBEHHO 30JI0TOPYIHBIX MECTOPOKICHUI.

[IponykTuBHBIE HA 30JI0TO METAUIOTEHUYECKUE 30HBI, PA3MEIICHHBIC HA
MHKPOIUIUTaX, M0A00HBIX KOXKHOKaBKa3CKOM, pacrio3HAIOTCS 110 apeaiaM pa3BH-
TUSl BYJIKAHUTOB TPAXMAHIE3UTOBOM (popMalyy, ManbIM HHTPY3MBHBIM TelaM
CyOIIEIOYHOT0 M IIEIOYHOTO COCTaBa, TEPPUTCHHO-TY(H(HUTOBBIM U KapOOHAT-
TEPPUICHHBIM  TOJIIAM, HPOAYKTAM BTOPUYHOTO HM3MEHEHHUS IOpPOI—
NpONMWINTaM, KBapuuTaMm, Oepe3utam. [loTeHIMaIbHO 30J0TOHOCHBIE PYIHBIE
palioHbl TaKkKe HUACHTHU(DULIUPYIOTCS MPUCYTCTBUEM HPOIYKTUBHBIX BYJIKaHO-
IUTyTOHUYECKUX (hopMmanuii, MPUIOTHATHIMU OJOKaMH, OOIIMPHBIMHU TOJISIMHU
BTOPUYHO M3MEHEHHBIX MOPOJ, MUPUTOBBIMUA OPEOJIAaMU M MUHEpAJIN3aLUEN Me-
JI1, TIOJIMMETAJIIOB, MBIIIbSKA U PTYTH; PyIHBIE Y3JIbI-KYIIOJIbHBIMHU BYJIKaHUYE-
CKHUMHM TOCTpOIKaMH, pa3MEIIEHHBIMH B MeCTax MepeceueHus pa3ioMoB (yH-
JJaMEHTa; COBMELIECHUEM B IIpeleiax OAHOM BYJIKAHMYECKON IOCTPOMKHU IOPOJ
Pa3HOBO3PACTHBIX (hopMaIiii, YeTKO BBIpaKEHHOW auddepeHnnanieil Byika-
HUTOB; IPOAYKTAMHA BTOPUYHOIO M3MEHEHUSI TOPOA—TIPONUINTAMHU, BTOPUYHBI-
MU KBapLUTaMH, KBAPIL-CEPULIUTOBBIMU M KBapL-ayIsIpOBBIMA METACOMATHUTA-
MH ¥, KOHEYHO, XapaKTEPHBIMH T'€OXUMHUYECKUMHU U T€O()U3NUECKUMHU aHOMa-
JVSIMH; JUI PYAHBIX TI0JIEW XapaKTEPHBI TE YaCTH BYJIKAHUYECKUX CTPYKTYP, TI€
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oOHaxeHBI TUMabuccanbHbIC WHTPY3UBHBIC W CYOBYJIKaHHYECKHE Tela, MO
THIPOTEPMAIBHO U3MEHEHHBIX MOPOJI, IINXOBBIE U TEOXUMHUUYECKHE aHOMAJINH.
B npenenax pyaHbIX moJjieli MOIIHOCTD (PJIAHTOBBIX PYIHBIX KU COCTaBisAeT 1-3
M, IPOTSHKEHHOCTH 110 IPOCTUPAHUIO—COTHU METPOB, Mo mnageHuo—200-400 m,
conepkanus 3050ta 10-12 r/t. OpyneHeHre CKOHIIEHTPUPOBAHO B BHUJIE CTOJI-
00B, TIOJIOTUX JIEHT ¥ KPYTOMAJAIOIIUX «IIOTOKOBY». B Takux permoHax kak Ajn-
xapo-Tpuanerusi xapakTepHble NPU3HAKKM BEPXHUX 30H METHO-TOPPHUPOBBIX
NAJIEOCUCTEM HUYEM HE OTIIMYAIOTCS OT MPU3HAKOB, XapaKTEPU3YIOIUX YPOBHH,
BMEIIAIOIIIE OpYyJIEHEHHE 30JI0Ta. M3BECTHO, YTO OOJBIIMHCTBO MOPPHUPOBBIX
MECTOpOXICHUN chopMHUpOBaHO Ha TiayouHe B 1.5-3.0 kM, TOraa Kak 30510TO-
PYAHBIE U TIOJMMETAJUIMYECKHE «CaTEJUIMThD» STHUX CHCTEM 3aHHUMAIOT Oojee
BbICOKH ypoBeHb (1.0-1.5 kM). MOXKHO C MOJTHBIM OCHOBAHUEM IPEIIOJIOKHUTD,
YTO UMEHHO B AJlKapo-Tpuanerckoi 30He pyJAOHOCHBIC ()JIFOMIHBIC CHCTEMBI B
CHJTy OTpEJEIEHHBIX OJIArONPHUATHBIX YCIOBUN (DYHKIIMOHMPOBAJIM Ha ypOBHE,
COOTBETCTBYIOILIEM BEPXHEPYIHOM 4YacTU MOP(UPOBBIX CHUCTEM, B pe3yJibTaTe
Yero UMEHHO 3/1eCh IPOUCXOIMIIO HAKOIIJICHUE 30J10Ta U 00pa30BaHUE KHUIbHBIX
noJUMeTalInueckux pyn. IlpumedarensHo, YTO B yCIOBHSAX, MOAOOHBIX TEM,
KOTOpbIE UMEIOTCA B Ajkapo-TpHaneTckol CKIaa4aTol CUCTEME, pa3MEIIEHBI
MectopoxaeHus MuorosepmimaHoe U Kusbuianmcait B Poccun [6], barno—na
OumunnuHax, nb-Opo u I'yaHoxyaro—-B Mekcuke [7]. 3nech Takke MOJIOKU-
TEJIbHBIE BYJIKAHO-KYIOJIbHBIE CTPYKTYPbI OCIOXKHEHbI HAIMYMEM runaduccalib-
HBIX CYOIIENIOYHBIX HHTPY3HBOB.

N3BecTHO, YTO B TMAPOCUCTEMAX C HU3KUMHU COJEPKAHMSAMHU 30JI0TA €ro
KOHLEHTPUPOBAHNUE 3aBUCUT OT MOBEJEHUS B pACTBOPE HEKOTOPBIX MaKPOKOM-
noHeHTOB [4[. CunTaercs, 4TO BBHIMAJACHHUIO 30JI0Ta U3 PACTBOPA CIIOCOOCTBYIOT
pE3KO€ MaICHUE NABJIEHUSA U BBICOKUN OKUCIUTENbHBIN nmoTeHuain. [Ipu atom
OKHUCJIUTEIbHBIE Oaphepbl BOSHUKAIOT TaM, TJ€ THAPOCUCTEMA MPUXOIUT B CO-
IIPUKOCHOBEHHUE C MOJ3EMHBIMU BojaMu. Ha ypoBHE MaccoBOro ocaxacHHs
BMECTE C 30JIOTOM HAKAIUIMBAKOTCS CBHHEL], LIMHK, MBIIIbSIK, PTYTh U ApPYyrue
Mmetayuibl. B Havane mporecca, npu (OPMHPOBAHUU METHO-MOJIHOCHOBBIX
Py, OTMEYEHHBIE METAJUIBI B PACTBOPE MPUCYTCTBYIOT B BUJAE XJOPHUJIOB, B
JAIBbHEHIIEM € HX TPAHCIIOPTHUPOBKA BEPOSITHEE BCErO OCYILECTBISETCS B
dbopme TuapoCcynbGUIHBIX KOMIUIEKCHBIX COETMHEHUH.

OcHOBBIBasACh Ha NPUBEACHHBIX BBIIIE TEOPETUYECKUX IPEJICTABICHUAX, A
TaKk)Ke Y4UThIBas (pakThl pacIpOCTPAaHEHHOCTH B pailoHE OIpe/eseHHBIX I'eo-
JOTUYeCcKNX (opMaIuii U MPSMBIX PYIHBIX IPU3HAKOB (IILTUXOBHIE aHOMAIIUH,
PYAOIIPOSIBICHUS) B 3alaJHOW YacTH AJDKapo-TpHAIETCKOW CHUCTEMBI ObLIH
BBIJICJICHBI CEBEPHAs U I0XKHAs PYJOHOCHBIE 30HBL. B ceBepHOU 30HE, Ie BO3-
MOKHO OTKPBITHE COOCTBEHHO 30JIOTOPYAHBIX MECTOPOKIEHUH, BbIACIEHBI 3
PYIHBIX Y3714, I0XKHAasl e 30Ha IMPEICTaBIISIET JOCTATOYHO YETKO BBIPAKEHHYIO
30JI0TO-MEHO-MOJINOICH-TTIOPPUPOBYIO MaIeOCUCTEMY (pHC. 2).

Kak 6bu10 0TMEueHo Bbllle, Mepucckuid pyIHbIN y3en (puc. 2) XapakTepu-
3yeTcsl TUIMOBBIMH MpPHU3HAKAMU BEPXHEPYIHOTO YpPOBHS U (DJIAHTOBBIX 30H
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MeAHO-MOJUOIeHTOP(PHUPOBOro OpYyJAEHEHHS, T/Ie B MEPBYIO O4Yepedb CIEIyET
OXUJATh OOHAPY)KEHUE MECTOPOXKIEHUH 3070Ta. TakuMu MpU3HAKAMU SIBIISI-
IOTCS Y4acTU€ B CTPOCHHMH KYIOJbHOW MOCTPOMKH MOPOJA Pa3sHOBO3PACTHBIX
dopmanuii, aHTUAPOMHBIN XapaKTep BYJIKaHU3Ma, IPUCYTCTBUE CYOLIETOUHBIX
WHTPY3UBHBIX TEN M, HAKOHEI, pynonposBieHus—Bepxnana, Bemubypu, [{kain-

e

Puc. 2. CrpykrypHO-JTONnorndeckas kapra Mepucckoro pyaHoro y3na (Ampkapust). 1-naBbl Tpa-
X10a3aIbTOB; 2-J1aBbl TPAXHAHJE3UTOB; 3-yeperoBanue TyQQUTOB, TpaxuaHIE3NTOB U 0a3alIbTOB;
4-ropusoHT TydduTOB, NaBoOpeKunii 6a3aILTOB M TpaxUaHIE3UTO-0a3aIbTOB; S-JIaBbl 0a3aIbTOB;
6-11aBbl TpaxuOa3aIbTOB; 7-TPaXxUaHJIE3UTOBBIE JIaBbl M MX TY(bI; §-uepesioBaHNE TPaxuIallUTOB,
TpaxuaHae3uToB M Ty(PHUTOB; 9-CHEHUTO-TAIUTOBBIC JIaBbl; CyOBynKaHudeckue Ttena: 10-
TpaxuaHae3uToBble NoppupuThl; 11-TpaxudazanbsToBble NOpGUPUTHL; 12-0a3aibToBbIE MOPHUPH-
TBI; HHTPY3UH: 13-KBaplieBble CHEHUTHI, 14-CHeHNTHI; 15-KBapIieBbIe MOHIIOHHUTHI; | 6-MOHIIOHUTHL;
rAnaduccatbHble  JalikooOpasHele Tema: 17-cueHuT-iopdupsr; 18-mMoHIOHUT-IOpOHPE]; 19-
namMrpodupsl; 20-TpaHHUIBI METACOMATUTOB; 30HBI KHCJIOTHOTO BBIICTAYUBAHILL 2 1-BTOpHUYHBIC
KBapIUTHl; 30HBI INEJIOYHOTO BBIMIENAUUBaHILT; 22-amsoutodupsr; 23-demsammaropupsr; 24-
KWUJIbHBIE KBApL-CYJIb(UIHbIE 30HbBI; 25-pa3pbIBHBIC HAPYIICHHS.

Mepucckuil y3en npeacTaBliseT BYJIKaHO-UHTPY3UBHOE mojHsATHE (puc. 1),
pacroioKEHHOE B 3amaJHON 4YacTh AJpkapa-TpuaneTckoil CUCTEMBbl U C OoTa
IIPUMBIKAIOIIEE K ITIaBHOMY OCEBOMY pa3jioMy, KOTOPBIM B palOHE ITOCENIKA.
Kena npencrasien B Buje rpabeHa, 3aloIHEHHOTO JUCIOIUPOBAHHBIMU BYII-
KaHOMUKTOBBIMHU OCaJIKaMU cpefHero 3o1eHa. Camo mogHsATHe ObUI0 ChopMHU-
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POBAaHO TaK)Ke€ B CPEJAHEM DJ0IleHE B pe3ysibTaTe (hpaKUHOHUPOBAHUS ByJIKaHa
TPELMHHOIO TUIIA, B IIpeJielax KOTOPOro MOJyUnIN pacpOCTPAaHEHUE BYJIKa-
HUTBHl U UHTPY3UBHBbIE 00pa3zoBaHUsl aHTUAPOMHOro psjaa. [lo Hamemy mHe-
HUIO, OJHATHE ObUTO 00pa30BaHO B TEUEHUHU JBYX BYJIKAHMYECKUX PUTMOB,
NEPBBIA M3 KOTOPHIX IPEJCTABICH TPaxUaHAE3UT-TPAXUAALUTOBBIMU 00pa3o-
BAaHUSIMU M UX UHTPY3UBHBIMU KOMarmMaTaMU—CHUEHUTAMHU U KBAapLEBBIMU CHE-
HUTaMH, BTOpOW—TpaxuaHae3uT-0azaibTaMu M MoOHLOHUTamMH. CoO BTOpBIM
PUTMOM CBSI3aHO 00pa30BaHUE MEIHOTO M MEIHO-TOIMMETATTHNYECKOTO JKUITb-
HOT'O OpYJECHEHUS B I0’KHOM 4acTu y3ia, a Takke MeTHO-1opdupoBoil MuHepa-
nu3anuu yyactka Hamonactpesu (puc. 3).

[lo mpenBapUTENbHHBIM JaHHBIM C TEPBBIM PUTMOM CBSI3aHO 30J0TOCO-
Jepkaliee 0apuT-MoJIMMETAUINYECKOe OpyAeHeHue ydacTkoB Baito u Cypna-
71, KOHTPOJIUPYEMOE CUEHUT-TOPGUPOBHIM ILITOKOM U OCHOBHBIMU IO COCTaBY
naiikamu. [IpuMedarenbHO Takxke, YTo (opMUpOBaHHE MEPUCCKON BYJIKAHOCT-
PYKTYpBI IPOUCXOIUIO Ha (DOHE MUTPALIMH TOPJIIOBUHBI TPEIIMHHOTO BYJIKaHA
B I0I'0-3aI1aTHOM HaIlpaBJIEHUU.

B pe3yinbraTe npoBeIEHHBIX UCCIEI0BAaHUI YCTAaHOBIIEHO, YTO:

1) B mpeaenax y3na [uid MOPOJ, Y4acTBYIOIIMX B CTPOEHUM OTMEUEHHOM
BYJIKAHO-UHTPY3UBHOM CTPYKTYpPBbI, XapakTepHa ILIOIIAIHAs TPONMIATH3ALM.
B nponunuTtax oTmeuaroTcs y3KHE 30HKHM 30JI0TOCOJEPKAlINX KBapll-IIOJIEBO-
[ITIaTOBO-CEPUITUT-KApOOHATHBIX MeTacoMaTuToB (yudactku Baito, CypHanm,
WNuamapunzeedu, puc. 3);

Puc. 3. I'eonoruueckas xapra Hamonactpesckoro pynonpossienus (Mepucckuil pyaHslil y3en,
maciutab 1:10 000). 1-anne3uTs! 1 Tpaxuanae3uTsl; 2-HamMoHacTpeBCKUit MHTPY3HB: MOHIIOHUTEI
Y MOHIIOIMOPUTHL; 3-MOHLOHHUT-TIOP(UPBI ¥ MOHIIOIMOPUTOBBIE TOPGHUPHUTHI; 4-IKCIIO3UBHBIC
Opekunn (C KBapl-TypMaJIMH-XaJIbKOIIMPUT-MOJIHOICHUTOBOH MHHepaiu3alyei); S-kpapi-
CEPHIIMTOBBIC U MOJIEBOIINATOBBIC METACOMATUTEHI (Ha pa3pese); 6-HapyILeHUsL.

2) Ha yvactke HamonacTpeBH 0OHaXXKArOTCS 30JI0TOCOJEPIKAIINE IKCILIO-
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3UBHBIE OPEKUYNU C TYPMaJIMH-KBAPLEBbIM [IEMEHTOM (BEPXHEPYIHBIH YPOBEHb
MEIHO-MOJTUOICHIOP(PHUPOBBIX CUCTEM), B KOTOPBIX YaCcTO JIOKAIU3YIOTCSI 000-
raiieHHbIe 30JI0TOM PYyIHbIE 00pa30BaHNUS;

3) UHTPY3UBBI XapaKTepU3yloTcs noaudaszHeiM crpoeHreM. K no3nnum ¢a-
3aM MPUHAJIEKAT Tab0pPO-MOHIIOHUTHI, CUEHUT-TIOPGUPHI U THaba30BbIe TTOP-
bupuUTHL

B ceBepo-3anaaHoi 4acTH y3ia BbIACICHBI 4 T€OXUMHYECKUX Opeosia 3010-
Ta, BHEIIHUH KOHTYp KoTopbix cooTBercTtByeT 0.01 r/T. Omuu u3 opeonon
momansio B 0.6 KM® BKIIOYAET 3010TOCOACPIKAIINE OapHT-KBApI-KapOOHAT-
cynb(huIHBIC KUIbHBIC 30HKBI yuacTKa Baiio (puc. 4 u 5). 3nech aHOMaTbHBIMU
conepxanussmu 3osota (0.1-1.0 1/T) TpaccupyeTcss 30Ha KOHTAaKTa CHEHHUT-
nop(UPOBOTO Tella C BYJIKAHUTAMH, YTO MOBHIIIAET MEPCIICKTUBLI y4acTKa B
CEBEPO-BOCTOYHOM HarpapiieHUuU. pyroil opeos miomaasio B 2.4 KM pacro-
noxeH y nocénka Kena, rae panee B aIioBUU ObLIO 3aMKCHPOBAHO CaMO-
poaHoe 30510T0. Tpetuit opeon mion@aasio B 3.1 KM pacIooXeH B 3aMaHOM
KoHTakTe Yanmarckoro mHTpy3uBa. UerBepThlid, miomans koroporo 0.7 KM,
pa3menieH Ha ydactke HamoHactpeBu. 31ech, B y3koMm yuenbe p.TuBHape-
lene oOHaXarOTCS TypMaaWH-KBapIeBble OpPEKYUU, YACTHUYHO TEPEKPHITHIC
Bynkanutamu. ConepskaHue 3010Ta B HUX kosebnercs B peaenax 0.1-1.0 /1.

B ceBepo-3anagHoii yacTu y3ia BblAEIEHBI 4 TEOXUMHUUYECKUX OpPE0JIa 30J10-
Ta, BHEIIHUNA KOHTYp KOTOphIX cooTBeTcTByeT 0.01 1/T. OmmH M3 opeosioB
mromaapio B 0.6 KM® BKITIOYAET 30/10TOCOAEPIKAIIAE OapUT-KBAPI-KapOOHAT-
cynb(pUIHBIC )KIIIbHBIC 30HBI YdacTka Baiio (puc. 5). 3mech aHOMaJIbHBIMU CO-
nepxanusmu 3o1o0ta (0.1-1.0 r/T) Tpaccupyercss 30Ha KOHTaKTa CUEHHT- ITOP-
¢bupoBoro TENa C BYJIKAaHUTAMH, YTO MOBBIIIAET NEPCIEKTHUBBI yYacTKa B CEBE-
PO-BOCTOYHOM HarpaBieH:N. JIpyroif opeol mIomagsio B 2.4 KM> pacIioIokeH
y nocénka Kena, rae panee B aJuiioBUM ObUIO 3a)MKCHPOBAHO CaMOPOJIHOE 30-
noto. TpeTuii opeon mIomaapio B 3.1 KM® PACIIONOKEH B 3aIa{HOM KOHTAKTE
Yanarckoro uHTpy3uBa. YeTBepThid, miomaas koroporo 0.7 KM, pa3MeleH
Ha ydyactke HamonactpeBu. 3aech, B y3koMm yenbe p.TuBHape-I'ene oOHa-
JKAIOTCS TypMaJMH-KBapleBble OpEeKYnHU, YaCTUYHO IMEPEKPHIThIE BYJIKaHUTA-
mu. Coneprkanue 30J10Ta B HUX Koseonercs B mpenenax 0.1-1.0 /1.

B npenenax Mepucckoro pyHOro y3ia ¥ Ha MPHUJIETAIOMUX K HEMY y4acTKax
NaJICOreHOBbIE BYJIKAHOTEHBI MEPECEKatOTCs] MHOTOYMCIICHHBIMH, OoJblIel ya-
CTBIO IITOKOOOpa3HBIMM HMHTPY3UBHBIMU TE€JIaMH, C KOTOPHIMH, 1O MHEHHUIO
OOJIBIIMHCTBA HCCIIEIOBATENCH, CBA3BIBAIOTCA W3BECTHBIC B pailoHe MeIHO-
MOJIMMETAITTNYECKHE, CBUHLIOBO-LIMHKOBBIE U 30JI0ThIE PYIONPOSIBICHUS.
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3econenu

Mynetu

Puc. 4. Cxemartndeckas CTpPyKTYpHO-TeOJIOTHYecKasi KapTa ydactka Babio (macmrad 1:10 000). 1-
Uepei0BaHHE TPAXUAH/IE3UTOBEIX J1aB 1 Ty(dutoB (P,7), 2-CHeHUT-IIOpQUpBI, 3-6a3aTbTOBbIE TOPhH-
puUTHI, 4-KBapL-CEpULIUT (aIBOUT, KaIHUILIIAT)-XJIOPUT-IMPUTOBBIE METacOMATUTHI, S-HapyIleHus, 6-
KBapI-30J10TO-CYJIL(UIHbIE JKIIBHBIE 30HBI, 7-IUIOIIA/Ib YacTH MIOBEPXHOCTH ydacTka Baiio, ornpoGo-
BaHHas1 IIpy (PUHAHCOBOI IOJUIEPKKe OpUTAHCKIX HHBECTOPOB (B 1998 rony).
(Macwrat 1 : 2 000)
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Puc. 5. Teonornueckas kapra uactu (0,2 km”) yuacTka Baiio ¢ pe3yIbTaTaMi reOXUMHYECKOTO
ornpobosanust (Macmrab 1:2 000). 1-UepenoBanue nponmiIMTH3UPOBAHHBIX TPAXUAH/IE3UTOB H
Ty(hduUTOB, 2-rHIPOTEPMATLHO U3MEHEHHBIE CUEHUT-NIOpdUpEL, 3-conepkanue 3o0Ta r/T (1)—
HHTEpBa OnpoOoBaHus (B M), 4-pa3pbiBbl ¢ OapuT-cyiabduaHol MuHepann3anueil. PaboTs
ObLTH BEITTHEHBI B 1998 rony npu pnHaHCOBOW NOAJEepKKe AHITTMHCKOW KOMITAaHUU. ATOMHO-
abCcopOIMOHHBIN aHATN3 TIPOBEIeH B Jaboparopuu [Jenapramenta ['eomoruu ['py3um.

Cpenu MHTPY3MBHBIX T€J MO BEJIWYMHE BbLIENA0TCS Mepucckuii, Hamona-
cTpeBckuid M YanaTcKuil MacCUBBI, KOTOpPBIE pacCMaTpPUBAIOTCS OO KaK OT-
JIeTIbHBIE BBIXOJIbl PACIOJIOKEHHOIO Ha INIyOMHE Me30a0MCCalbHOTO IUTyTOHA
1160, Ha00OPOT, B KadecTBE «KOpHEW» 3((y3MBOB—IIPOIYKTOB KpUCTAITU3A-
M OJIM3MOBEPXHOCTHBIX MArMaTHUECKUX 04aroB MaleoreHOBbIX BYJIKaHOB [5].
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Boszpact uHTpy3uBOB OmNpeesieH Ha OCHOBE UX B3aMMOOTHOILIEHUN C BMe-
jarouMMu BynkaHoreHamMu U K-Ar natupoBOK Kak MO3JAHHMM 30LIEH-paHHUN
OJIUTOLIEH.

Crpoenne MepHcCKOro HMHTPY3MBHOTO KOMILIeKca IByXx(asHoe. B mepByro
dba3y chopMHUpOBaHbI CYOIIETIOUHBIC U KAIUIIIATOBBIC TA0OPOUIBI, KOTOPHIE yda-
CTBYIOT B cTpoeHMH HamoHacTpeBckoro u HanaTcKoro MHTPY3MBHBIX, a TaKXKe
NPUCYTCTBYIOT B BUJIE MEJIKHX U30JMPOBaHHBIX MITOKOB (y mocénka Kena). ['nas-
Has MHTPY3UBHas (paza rmpeacTaBieHa HopoJaMu CyOIEeIOYHOTO psijia.

B MepucckoM unTpy3uBe (ero miomnaab 9 KMZ) JTOMUHUPYIOT MOHIIOHUTHI,
MOHILIOJUOPUTBI, CUEHUTHI. OTMETHM TakXke, 4To B oTiinune or HamoHCT-
peBckoro U Yanarckoro MHTPY3MBOB, B MEpUCCKOM UHTPY3MBE 3HAUMTEIbHbBIN
00BbEeM 3aHMMAIOT U3BECTKOBO-IIEIOYHbIE KBAPLIEBbIE TUOPUTHI U IPAHOIUOPH-
Tel. Kak npeamnonaraioT HEKOTOpbIE UCCIIEAOBATENH, INTYOMHHON acCCUMMIISIHU-
el TpaHUTHBIMU pacIUIlaBaMHi KapOOHATHOTO MaTepualia MeJIoBOro (GpyHaamMeH-
Ta 00YCIIOBJIEH CYOIIETOYHONW (MECTaMHU—IIEI0YHON) METPOXUMHUECKUH TPO-
e UHTPY3UBHBIX TopoJ pernona. K 3-peil paze HHTPY3MBHOTO KOMILIEKCa
IMpUHAJJIeKAT Mallble ITOKooOpa3Hble Mop(UpoBbIE Tea, KOTOPhIE CEKYT Kak
(aHepuTOBBIC MTOPOJIBI TIIABHOM MHTPY3UBHON (pa3bl, Tak M ByIKaHUTHL. WX co-
CTaB KoJIeOJIeTCsl B JWaIa3oHe: CyOIIenouyHON rab0poui—CcyOnienouyHoi rpa-
HUT, OJHAKO OOJBIIMHCTBO COCTABOB INPEACTABICHO MOHIIOHUT- M CHEHHT-
nopdupamu. Mx wmetamoreHuudeckas creuunduka MOATBEPKAACTCA TECHOU
CBSI3bIO 30JI0TOPYIHOTO MposBIeHHs Baiio ¢ cueHUT-nmoppupoBsIM MTOKOM. B
pe3ynbTaTe BO3JEHCTBUS MHTPY3UH HAa BMEIIAIOIINE BYJIKAHUTHI, BOKPYT IO-
CJIEHUX 00pa30BaH OPeoJI OPOrOBUKOBaHMS MOITHOCTHIO OT 50 10 300 M.

OcHOBHOM MapareHe3uc POroBHKOB—IIarMOKIA3+HIUPOKCEH+ poroBas 00-
MaHKa. Mecramu Habmromaercs meracoMatudeckuii Omorur. Ha Yamarckom
y4acTKEe OTMEYAIOTCS BBICOKOTEMIIEpAaTypHble AMCTEH- WU CHJLTUMAHHUTCO-
JieprKaliie poroBuKy. B HenmocpeaCTBEHHOM KOHTaKTe ¢ MHTPY3MBaMU B pOro-
BHKaX pa3BUBAIOTCS B BUJIE MPEPBHIBUCTHIX MOJOC 30HKH, CIOKEHHBIE MOJe-
BOIIINATOBBIMU M KBAPII-CEPUIIUTOBLIMH, YaCTO CYIb()UAN3HPOBAHHBIMUA METa-
COMAaTHUTaMH, MHOTJA XK€ TYpMaJlMH- U TOMAa3COoJEpKallUMH Tpei3eHon1aMu
(Hamonactpesu). B camMmux MHTpy3uBax OTMEUAIOTCS KBapIl-aJbOUTOBBIE U Op-
TOKJIa3-aJIbOUTOBBIC XKHIIIONO00HBIEe Tenma (Yamatu, HamonactpeBn), a B 30Hax
TPEIIMHOBATOCTH U OPEKYMPOBAHUS KaK BYJIKAHUTHI, TAK ¥ HHTPY3UBHBIC I1O-
poJsl mpeoOpa3oBaHbl B MUPUTU3UPOBAHHBIE BHICOKOTTIMHO3EMUCTHIE BTOPUY-
HbI€ KBAPLUTHI, IPEBPALIEHHbIE MECTAMH B apTUJIITU3UTHI.

H3BecTHO, 4TO TeppuTOprs MepuCCKOro y3ia TEeKTOHMYECKU MPEACTaBIsSET
CETMEHT I0KHOIO KpbUIa AJKapUCLUKAIBCKON CUHKIMHAIU—OJHOIO U3 OCHOB-
HBIX CTPYKTYPHBIX 3JIEMEHTOB AJKapCKOT0 PYJHOIO pailoHa. XapaKTepU3ysacCh
nojoruM (< 10-30°) ceBepHBIM MaJeHHEM, KPBUIO 3TO OCIO0XHEHO OpaxucK-
nankamu 2-ro nopsaka. OgHa U3 HUX—CUHKJIMHAIb, B MYJIbJE KOTOPOIl pa3me-
meH HaMoHacTpeBCKU MHTPY3UB. Y CEBEPHOM TpaHUIIbl PYJHOTO y3ja Mpo-
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XOJIUT PETHOHAIILHBIN CyOITUPOTHBIN AKapUCIKAIBCKUN Pa3ioM.

B nHacrosimee BpeMs 3€MEHTBI T€OJOTHYECKOTO CTPOCHUS U OCOOCHHOCTH
MUHEpAareHUH TEPPUTOPUH MepHCCKOro pyIHOTO y3Jla MOTYT paccMaTpH-
BaTbCsl KAaK IMOBEPXHOCTHOE BBIPAXKEHUE BEPXHEPYIHOIO YPOBHS MEIHO-
nop$uUpoBOl pyaHO-MAarMaTHUECKOH CHUCTEMBI T.H. JUOPUTOBOrO THIIA, OT-
JIelIbHbIE KOMIIOHEHTBI KOTOPOM CUMTAIOTCSI BEChbMa MEPCIIEKTUBHBIMUA B OTHO-
IeHUU 00HAPY>KEHUsI MPOMBIIIJIEHHOTO OpyACHEHUs 30710Ta [3].

Takoe npencraBiaeHue 0 BO3MOXKHOM MPUHAUICKHOCTH MepuccKoro ysina K
PYIOHOCHBIM O0BEKTaM MOP(UPOBOTO TUIIA OA3UPYETCS HA PsOE CICTYIOIINX
MPEANOCHUIOK:

1) HachimeHHocTh TeppuTOpuu Mepucu MHTPY3UBHBIX MTOPOJ B COYETAHUU
C MHOTOYHCIIEHHBIMH CEKYIIUMHU TellaMU MX MOPPUPOBLIX aHAIOTOB, YacTh U3
KOTOPBIX MOXKET MPEJCTABIATH BEPXHUE OKOHUAHUS NMPOYKTUBHBIX Ha Opye-
HEHUE MOP(UPOBBIX WHTPY3UBOB. V3BECTHO, UTO BO MHOTHUX PETHMOHAX MHpa
MECTOPOXKACHHS 30JI0Ta aCCOLMUPYIOTCS MMEHHO C IMPOU3BOJIHBIMH CyOIIe-
JIOYHOT'O CPEAHEKUCIIOT0 HHTPY3UBHOTO MarMaTu3Ma.

2) Hanuuue B ceBepO-BOCTOYHOM YAaCTH TEPPUTOPHUM PYIHOIO y3ja Xapak-
TEPHOTO JIT MEAHO-TTOP(HUPOBBIX CHCTEM JJIEMEHTAa—IKCILUIO3UBHBIX OpEeKUYui,
¢dparMeHT Tena KOTOPBIX OOHa)KaeTcsl B I0’KHOM 3K30KOHTakTe HamoHacTpes-
ckoro umHTpy3uBa. OOIOMKHU OpeKduu, MpeACTaBICHHbIE HAMOHACTPEBCKHMHU
MOHIIOHUTAMH M BMEIIAIOLUIUMU HHTPY3UB TPaxUaHAE3UTOUIAMH, CLEMEHTH-
pPOBaHbl TYPMAJIMHU3UPOBAHHBIM, YaCTUYHO apTrUUITM3UPOBAHHBIM, TOHKO3Ep-
HUCTBIM KBapIl-CEPUIUT-XJIOPUTOBBIM arperatoMm, CoJepKalliM BKpaIljieH-
HOCTbH MUPHUTA, XaTbKOMUPUTA, PEKE—MOIUOJICHNUTA U KACCUTEPHUTA. 31IECh KeE,
Ha ydacTke HamoHacTpeBH, oOHapyKeHbl TaKKe MPUCYIIUE chucTeMaM mopdu-
POBOTO THUIIA TAWKOBBIE M MUKPOIITOKOBBIE TeJIa MOJEBOIINATOBBIX (OPTOKJIA3-
anbOUTOBBIX) METACOMAaTUTOB, Pa3MEIICHHBIX B OCHOBHOM B MOHI[OHHUTax. B
pe3ynbTaTe OnmpoOOBaHUsS HAa yYaCTKE OTMEYEHHBIX BhIIIE Mopoj (Opexuuw,
MOHIIOHUTBI, METACOMATHUTHI) BHISIBJICHBI MOBBIIICHHBIE B HUX COJIEP)KaHUs 30-
nora B kommuecTBax oT 0.8 1o 1.9 /1.

3) CokpailleHHasi cXeMa METacOMATHYEeCKOW 30HAJIbHOCTH, BBIPAKEHHAS B
cMeHe (UIUTM3UTOB (KBapIl-CEPULIUT-XIIOPUTOBBIX METACOMATUTOB) apTHILIH-
3uTamMu Ha (OHE TUIONIAJHON MPOMMIMTU3AIMN BYJIKAHUTOB. [10m00HBIN CO-
KpAlllCHHBII BapUaHT 30HAJIBLHOCTH, BBIABICHHBIM Ha ydyacTke HamoHnacTpesy,
TaK)Ke XapakTepeH I pyTHOOP(PHUPOBHIX 0OOBEKTOB TUOPUTOBOTO MPOQHIIS.

KunpHble kBapu-cynb(UIHBIE PYAbI pa3MelIeHbl Ha nepudepun Mepuc-
CKOTO y3Jla W paccMaTpHBaeMmble B KayecTBE T.H. ()JIAHTOBOTO OPYACHEHMUS
MeaHO-TIophupoBoii cucreMbl. K Takomy Tumy mopduUpOBBIX PyA B HaIleM
Clly4ae MOTYT OBITh OTHECEHbl MHOTOYHUCIIEHHBIE KBapIl-MeIHO-IIOJIMMETal-
JTUYECKHEe KUIIbI, paclipeie]ieHHbIe 10 OTACIbHBIM yuacTkam (Bapaza, L{kan-
ookena, Obomna-Kannsikas, Bepxnana u np.) Ha 10xxHOM ckiioHe [llaBmerckoro
xpeOTa. B pe3ynpTare monckoBoO-pa3BeOYHBIX PabOT, TPOBEICHHBIX HA OTMe-
YEHHBIX PYJIONPOSIBICHUSIX BO 2-Oi MOJOBHHE MPOILIOrO CTOJETHSI, ObLIN yC-
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TaHOBJICHBI TAPAMETPBI PYAHBIX TEJI, COAEPKAHUS U 3aI1aChl OCHOBHBIX KOMIIO-
HeHTOB pyn. CpemHee copepKaHne MeIu B XKWIax Konebiercs B mpeaenax 1.5-
3.03%, cBunua—1.02%, nuaka—0.34%; 3amacel MeH, MOJICYHUTAHHBIE CyMMap-
HO 1o yuactkam (mo B + C;), mocrurator 80 ThIC.TOHH. B Hacrosiiee BpeMs
PYIOTIPOSIBICHUS 10KHOM nepudeprun Meprucckoro y3jia He SBISIOTCS WHTe-
PECHBIMH C MPAKTUYECKON TOUKHU 3peHUs. B oTiiMune oT mocineaHux, pacioso-
JKEHHOE Ha ceBepHOU mepudepun Mepucckoro ysia pyaornposiBieHue Baiio
(cM. puc. 5, onmpoOoBaHHas 4acTh), MpEICTaBICHHOE Cepueil KBapi-Oaput-
CBHUHIIOBO-IIMHKOBBIX W, MPAaKTUYECKH C CaMOro K€ Hadajga pa3BelOYHBIX
paboT OBUIO MPHU3HAHO B KAYECTBE MEPCIEKTUBHOTO 30JI0TOPYIHOTO OOBEKTA.
Y4acTok pynoOnposIBICHUS CIOXKEH IITOKOM CHUEHUT-MOPPHUPOB C COXpaHUB-
mieiicst (4acTUYHO) KPOBJIEH BYJIKAaHOTEHOB TPaxMaHAE3UTOBOrO cocraBa. Ma-
TepHall PYIHBIX XKW 3aJ€UYMBAET KOHTPAKIMOHHBIE TPEUIMHBI MOPPUPOBOTO
IITOKA C BBIXOJOM B HAJIMHTPY3UBHbBIEC BYJIKAHOTEHBI. Py1oBMeniatonme nopo-
JIbl, UCTIBITaB THAPOTEPMAIbHBIN MeTaMopdu3M, NpeBpalleHbl B aprujUTH3UpO-
BaHHbIC (DUIUTH3UTHI U BTOPUYHBIE KBAPIIUTHI.

OTHOCUTENBHO BBICOKME KOHLEHTpAlMU 30J10TAa BBIABICHBI B PYyAOBME-
HIAIOIIUX METacoMaTHTaxXx—B cpeqHeM 3.5 r/T. OTMeuaeTcsi YMEHBIIICHHE ero
COJIepXaHUsI HETIOCPEACTBEHHO B 3abOanaax »ui a0 1.2-1.4 r/t. [IpornosHbie
3amachl 30J10Ta MO Y4acTKy ONpeaesieHbl B 17 TOHH.

Hpyrum cermMeHTOM 3amagHoM 4YacTtu Ajpkapo-Tpuanerckoil MeTaioreHu-
YEeCKOM 30HbI, PaCIOIOKEHHBIM CEBEPHEE TEPPUTOPUN MEpHUCCKOro y3ia, SBIseT-
cs1 ['ypulickuil pynHbIA paiioH, crierupuKa KOTOPOTO OIPEIeNIeTCs HATNIUeM
3[IeCb MHOTOYHCJICHHBIX TPOSBICHUI 30JI0TO-CYIb(DUIHON MHUHEpAIU3aIH, JIO-
KAJIM3UPOBAHHBIX B Tpefenax BakumkBapckoro m 30TCKOro pyAHbIx mojed. B
T€0JIOTMYECKOM CTPOEHUM ['ypHUICKOro pyAHOro paiioHa, TakKe Kak U B AJpka-
pHUM, BEAYLIYIO POJIb UTPAET CPEIHEIOLECHOBBIM BYJIKAHO-IUTYTOHHUUYECKUI KOM-
IUIEKC, BYJIKAHOT€HHAs! COCTAaBJISIIONIAs KOTOPOTOo, MOApa3efieHHas Ha Pl CBUT
[1], B HMKHEN CBOEW YacTH MPEACTABIIEHA M3BECTKOBO-IIEIOYHBIMU MOPOJIaMHU
(METPOXMMUYECKH HOPMATIBHOTO, MECTAMH K€ CYOIIEIIOUHOTO psia)— Oa3zanbra-
MM, aHJe310a3aIbTaMu, aH/IE3UTAMH U UX MHPOKIACTOIUTAMU.

Kak usBecTHO, A uACHTHU(PHUKAIIUIN MarMaTU4ecKuX, B OCOOCHHOCTH BYII-
KAaHUYECKUX MOPOJ, MUCHOJIB3YIOTCS, MPEKIE BCETO, UX NETPOXUMUUYECKHUE Xa-
PaKTEpUCTUKH, B YACTHOCTH, TAKOW BAKHEHUIIMN IapaMeTp Kak COOTHOILIEHUE
coJlep’KaHu KpeMHe3eMa, HaTpHs U Kallus, 0TOOpaKeHHOe Ha Kiaccu]ukaiu-
OHHOH auarpamme (puc. 6).

BepxHsig 4acTh pa3pe3a KOMIUIEKCA XApaKTEpU3YeTCs IOSBICHUEM 3/1€Ch
[IENIOYHBIX BYJIKAHATOB—OJUBHUHOBBIX 0a3albTOB, JTUMOYPTrUTOB, Te(HPHUTOB,
¢doHonMTOB U Np. IHTpYy3MBHHAs cOCTaBisIONIas KOMIUIEKca B paiioHe cop-
MupoBaHa B B¢ (a3bl. K mepBoii OTHOCATCS MENKHUE MTOKH U TaHKOBBIEC Tela
nruaba3oB, rab0po-1rada3oB, a TaKkKe CyOIIeTIOYHbIC Ta0OPOUIbI, JUOPUTHI U
MOHIIOHUTBL. BO BTOPYI0O—OCHOBHYIO (hazy oOpa3oBaHbl CPaBHHUTEIBHO KPYII-
HbI€ IITOKOOOpAa3HbIE MACCHBBI, CIIOKEHHbIE TJIaBHBIM 00pa3oM CHEHHTaMU
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(BakmmxkBapckuit, bxxyxcknii, 3orckuii, CyliCHHCKHI), B CTPOCHUH KOTOPBIX
NPUHUMAIOT y4acTue U mopojsl [-oit ¢a3el. UHTpy3uBHBIE 00pa3oBaHus pac-
CMaTpPUBAIOTCS B KAYECTBE BAKHEWILIETO KPUTEPUS MPOTHO3UPOBAHMS U OLIEH-
K{ 30JI0TO-CYJIb()UIHOTO OPYJCHEHUS, TaK KakK MOJaBisiioliee OOJIbIINHCTBO
MPOSIBJIICHUH MocaeaHero B ['ypuiickom palioHe MPOCTPAHCTBEHHO TECHO CBS-
3aHbl C MAaCCMBaMU MHTPY3UBHBIX IOpPOJ, B YACTHOCTHU, C UX KOHTAaKTOBBIMU
30HaMH, T'ZI€ B OKOJIOMHTPY3UBHOM MPOCTPAHCTBE B PE3yJIbTaTe MOCTMAarMaTu-
YEeCKOro Meracomaro3a ObLIH C(OPMHPOBAHBI MOIIHBIE 30HBI THAPOTEPMAIIb-
HO-METaCOMAaTHYeCKuX o0pa3oBaHMil. B ToM uncie—30710TOHOCHbIE CYIbGUIN-
3UpOBAaHHBIE METACOMATHUTHI.

ITo nanaeimM B.W.I'yrymBunu [2], cpeiv OKOJIOMHTPY3UBHBIX METACOMAaTH-
Yyeckux (haruil BRIACISIOTCS KanuimnaroBas (¢ anp0uToBoil cyodanueit), cepu-
LUT-MyCKOBUTOBAsA, KBapLEBO-APT UILNIU3UTOBASI.
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Puc. 6. Pazmemenue ¢purypaTHBHBIX TOUEK XHMUYECKHX COCTABOB MarMaTu4eckux mopox I'y-
puiickoro pyaHoro paiioHa Ha guarpamme SiO, (Na, + K,O). 1-HmwkHsAS TpaHuIa pacnpocTpa-
HEHHOCTH XMMHYECKHX COCTABOB MarMaTHYECKHX IOPOJ; 2-TPaHHUIBI MOAPA3AEICHHS TOPOL
Ha TPYOIBl W MOATPymIEl (1o coaepkaHuio B HuX Si0,); 3-rpaHumBl 00JaCTH pacmpocT-
paHeHus CyOIEIOYHBIX TIOPOJ; 4-TpaHUIA PACIIPOCTPAHEHHOCTH MOPOJI C COJIEPIKAHUEM KBap-
na Oonee 5%; 5-6-purypaTvBHBIC TOYKH XMMHUYECKHX COCTaBOB MOPOJ: S5- BYJIKAHUYCCKUE
nopojsl, 6-uHTpy3uBHbIe nopoabl. [-VIII-moms auarpammser: [-6azanbTel, Tadb0pounasr; 11—
aHye3uba3abThl, TUOPHUTHI, [11-aHme3uThI, KBapIeBble TUOPUTHI; [V-Tpaxuba3anbThl, cyOre-
JIOYHBIC Ta0OpOUABI, V—IalMThl, CYOIIeIOYHBIC HOPUTHI-MOHIIOHUTHI; VI-KBapIieBbIC JaTH-
Tol: VII-TpaxuTsl, cueHutsr;, VIII-menounsie 6a3anbTou sl U rabOpOHIBL.

[Ipu onenke pyaHoro noreHnuana ['ypuiickoro paiiona B kadecTBe Oiaro-
HNPUATHOTO (PAKTOpa MUHEpAIM3alMU pacCMaTpUBAETCs HAINpsDKEHHasl OJI0KO-
Basi TEKTOHMKA TEPPUTOPUH, OOYCIOBJICHHAS HAJIMYUEM 3[1€Ch MHOT'OYHCIICH-
HBIX B3aHMMOIIEPECEKAIOIINX IPYr Apyra pa3joMOB CEBEPO-3allaHOrO U CEBe-
pO-BOCTOUHOTO HarpaBieHu. [lepBbie U3 HUX, MpeCTaBIsIomue co0oi cOpo-
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CO-CIBUTH, TIEpPEeCceKaloT pa3BUTHIC B pailoHe OpaxuOpMHBIE CKIAJKU CEBEPO-
BOCTOYHOT'O TpOCTUpaHus. [lnMkaTuBHAs TEKTOHWKA BOJIM3M CEBEPHOTO pe-
TMOHAJIBHOTO CYOIIMPOTHOTO pa3jioMa BBIpaKEHA 37eCh CHKATHIMH H30KIIH-
HATBHBIMU CKJIQIKAMH.

Mertannorennueckas cnenuduka BakuxBapckoro pyaHOro ysija ornpeje-
JSETCSI MHOTOUMCIICHHBIMU TIPOSIBICHUSIMU 30JI0TO-CYIb(DUIHON MUHEpaIn3a-
I[UH, JIOKaJTM30BaHHBIMU B KOHTAKTOBBIX 30HaX BakukBapCcKOro CHEHUTOBOIO
UHTpY3uBa (puC. 7), TAe TUAPOTEPMATUTHI MO BYJIKAHUTAM U CHEHUTaM, IPO-
SBJICHHBIE, B OCHOBHOM, apTrHJUTM3UPOBAHHBIMU KBapll-CEPUIIUTOBBIMU MeETa-
COMAaTHUTaMH, BKIIIOYAIOT B CEOS MPOKHIIKOBO-BKPAIICHHYI0 MUHEPATU3AIIUIO
NUPUTA, XaJbKONHUPUTA, pEKe—MOINOAeHUTa. MecTaMu BCTPEYarOTCs TaleHUT
u caneput. Cpenu TakKuX y4acTKOB, MOIIIHOCTh KOTOPBIX Koseousercst oT 20 10
80-100 M, a mpOTSKEHHOCTh OKOJIO 1.3 KM, BBIAEIAIOTCA pyaonposiBieHus [ o-
mu, Xobuckapu, Kopuc-0yne, Hacaxie6bu u [lamnaneru. Conepxanue Meau B
HUX nocturaet mectamu—17.1%, mombaena—0.07%. Uto xe xacaercs cojaep-
JKaHMS 30J10Ta, TO €r0 3HAYCHHS MO yyacTKaM Kojebmorces B mpenenax ot 0.3-
0.6 T/T mo 6-7 1/T (B KBAPI-MUPHUT-XATHLKOMUPUTOBOM XuJje ydu. Hacaxmapn).

[E] )] =] s [= B =] =] o [=] =2 o[

<R o[E]
Puc. 7. Cxema reosiormueckoro ctpoeHus BakwmkBapckoro pyaHoro yzna (Iypus). 1-
YETBEPTUYHBIC OCAJIKK; 2-1T03/IHEIAICOTCHOBBIC KOHIIIOMEPATO-0pEKYNH, IECUAHUKYU ¥ [JINHBI;
3-nayieoreHoBasi OalIaeBCcKasi CBUTA: BYJIKAHOOPEKUUH, TY(DBI, Mepreniu; 4-majJecoreHoBasi 3¢HO-
yOaHCKasi CBUTA: BYJIKAaHOOPEKYUH, KBAPIHUTHI, TYPQUTHI, TIMHBI U MEPrelid; S-cpeIHedore-
HOBasi TYpUICKas MOJCBUTA: BEPXHHUIl TOPU30HT TPAXHUAH/IC3UTOB, TPAaXrnOa3albTOBBIC U IIC-
JIOYHBIC 0a3aJbTOBBIC JIABBI U MX MHPOKIIACTOUTHL; O-CPEIHEIONCHOBAS TYPUUACKAS MTOJICBUTA:
HIDKHUE TOPU3OHTHI TPAXMAHJC3UTOB, MICIOYHBIC 0a3albThl; 7-CPEIHEIOLCHOBAs HAIOIBAP-
CKasi TOJCBHUTA: BEPXHHE TOPHU3OHTHI 0A3albTOBBIX JIaB M WUX OpEKYHH; 8-CpeaHE’OIEeHOBas
HaTIoOI[BapcKasi TOACBHTA: CpPEeIHHE TOPH3OHTHI 0a3albTOB M Tpaxuba3anbThl, 9-cpemHe’o-
[IEHOBAsl HATIOI[BAPCKasl ITOJICBUTA: HIDKHUE TOPU3OHTHI TPaxXru0a3aJbTOBBIX JIaB H UX OPEKUHU;
10-cuenutsl; 11-MOHIOHUTHI, 12-pa3peIiBHBIE HapymieHUs; |3-KBapI-Cynb(UAHBIEC >KUIBHBIC
30HBL 1-Bxyxa, 2-1{xunkana, 3-I'oneduc kapu, 4-/Ixaxya, 5-I'sepaa, 6-[lannanern, 7-Huxuc
y6anmu, §8-Jlakmrec remne, 9-Umayac rene, 10-Uxuksa, 11-Hacaxneou, 12-Kopuc Oyne.

Pynnbie 30m0TOCOACpKATIIHE TTPOSIBIICHUST OBLTH BBISIBJICHBI Takke U B LleH-
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TpaJbHOM cerMeHTe Amkapo-TpuanieTckoro ropHo-CKIaadyaToro coopyxe-
HUs. PygonposiBneHus crpynmupoBaHbl Ha ABYX PYIHBIX MoJsx: J[3amcko-
I'aprckom n Pexa-XaukoBckoM. CkapHOBO-MarHeTUTOBBIE pynbl J[3amckoro
PYIOTIPOSIBIICHHSI XapaKTEPU3YIOTCS TMOBBIIICHHBIMUA COJICPKAHUSIMH 30J10Ta,
KoJeOmomumMucs B uHTepBasie 1.6-9.1 1/T, a B OTACIBHBIX PYIHBIX CEUCHUSIX
(ckB. Nel1) mocruraromux 16.5 1/T.

MaruneruroBasi MuHepanu3zanus J[3aMbl Halo)XKeHa Ha 30HY CKAapHOB, BO3-
HUKIIAX B KOHTAKTe TUOPUTOB KBUPAHCKOTO MHTPY3HMBA M MX JAMKOBBIX aHAIIO-
roB ¢ KapOOHATHO-TEPPUTECHHBIMH U BYJIKAHOT€HHO-0CAJA0YHBIMU 00pa30BaHus-
MU MEJIOBOTO U NaJIEOr€HOBOr0 BO3pAcCTOB. J[3aMCKHE CKapHOBO-MarHETUTOBBIE
pyasl 00pa3yroT psiz Tell, U3 KOTOPhIX camoe KpymHoe (yuactok CaTepaze, MOIl-
HOCThIO 710 300 M) MpoCeKeHO Ha PaCCTOSIHUU OKOJIO 1 KM. 371eCh TPOrHO3HbIE
pecypcsl 30510Ta (1o kateropuu Pp) coctaBumm 15.2 T.

JpyruM pymHbIM OOBEKTOM SIBIIIETCS pynomnposiBienue [apra, mpenacras-
JIEHHOE JBEHAIaThi0 y3kuMH (1-12 M) cyOmapaienbHpIMUA 30HAMU TTPOTIHITH-
TOBO-BKPAIJICHHONW MEIHO-MOJINOIEHOBOW MUHEpATU3allui JIUHOO 10 1.1 KM,
3aKJIIOUEHHBIMH MEXAY aiikooOpa3HbIMU anoduzamu KBupaHckoro maccusa.

B oTMeueHHBIX pYIHBIX 30HAX, XapaKTEPU3YIOIMIUXCS B OOIIEM HETPOMBIIII-
JICHHBIMU COJIEP’KaHUSMU MEAW U MONHOJeHa, 3aQUKCUPOBAHbI MOBHIIICHHBIE
KOHIIEHTpaluu 3010Ta B quana3one 0.5-2.9 r/r. Conmepkanue 3010Ta BO3pac-
taet (10 13-27 1/T) B OKMCIAECHHOMN MPUIIOBEPXHOCTHOM 30HE. OOMINiA MOTEHIIN-
aJl 30JI0Ta Ha PYJOIPOSBICHUN ompeaeseH (mmo kareropuu Py) B 18.3 r/T.

IOxnee [[3ama-I"'apTckoro pyaHoro moiisi B CpE€IHEIOLUEHOBBIX BYJKAHUTAX
PacToNOKeHbl HECKOJIBKO MPOSBICHHUN MPOKUIKOBO-BKPAIIICHHON CyIb(UI-
HOM MuHepanu3zanuu—I ymkapetn Pexa u XaukoBu. OHn 00beHeHBI B Pexa-
Xa4KOBCKOE pyAHOE Ioje. PynonposBiieHNs MpeaCcTaBlIeHbl JIMHEUHBIMUA 30-
HaMH KBapl-CEPULIUT-XJIOPUTOBBIX METACOMATUTOB BHYTPH IUIOMIA/IHBIX MPO-
MUIATOB. 30HBI COJIEPKAT OOMIBHYIO BKPAIIEHHOCTh U PEAKUE TTPOKIIIKH TTH-
puTa, XaJbKONupuTa, chanepuTa U rajieHuTa 1, Kak MpaBujio, XapaKTepU3yroT-
Csl TIOBBILLIEHHBIMU COJIepKaHUsIMU 30710Ta. [lokazareneH B 3TOM OTHOLIEHUU
Y4aCTOK pYJIOMNPOSIBICHUS, PACIONOKEHHBIH B 3-X KHJIIOMETpax IOro-Boc-
ToyHee cenl. ['ymkaperu.

3nech 3aQUKCUPOBAHBI JIBE MPOTSDKEHHbIE pyAHble 30HBL. CeBepHas IMpo-
taruBaercsd Ha 2 kM. Ee MmomHocTs okosio 100 M. FOkHast 30Ha mpociiexeHa Ha
pacctosiHuM B 2.5-3 KM npu MOIIHOCTH npuMepHO B 200 M. OT™Meuaercs, 4To
30JI0TOCOJIEpIKAIINE UHTEPBAIbl B OCHOBHOM (PUKCHUPYIOTCS B CEBEPHOU 30HE—
B KBapI-MOJUCYIbPUIHON kujie MOIHOCThIO B 0.8-1.2 M u omepsrommx ee
MPOXKUJIIKAX TOrO0 € COCTaBa. MOIIHOCTh 30JIOTOCOJEPKAILErO0 HHTEpBajia
(pynocoaepkariero tena) konebnercs ot 1.0 10 9.0 M; mpOTSHKEHHOCTD TOCTH-
raer 300 m. CpenHee conepkaHue 3070Ta B HEM—6.8 1/T. BTOpol >KUIBHBIMA
MHTEPBAJl CO CPEIHUM COJIEpKaHUEM 30J10Ta B 2.5 I/T MPOCIEKEH Ha paccTosl-
Hue B 1.3 kM. Takue e 30HBI THAPOTEPMATBHOTO U3MEHEHUS U CyIb(uansa-
I[UU BYJIKAHOTEHOB XapaKTepHBI U i pyaonposisieHus Pexa. Tak Hanpumep,
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pyaHoe Teno Ne4 MOITHOCTBIO B cpeilHEM—1.5 M Ha 3TOM y4acTKe MPOCIEKEHO
Ha paccrosiaue 350 M. CynbduaHas MUHEpaIH3alus 3/eCh MpEACTaBIeHA B
OCHOBHOM XaJIbKOIIUPUTOM, YacCTO O0O0pa3yIOIIUM I'HE31000pa3Hble BbIICICHUS
uHorga BenuuuHou 10 10 cm. CpenHee conep)kaHue 30J0Ta B 3TOM Teye—2.2
I/T.

Taxkum 006pa3om, IPUBEACHHBIN BBIIIE PYJHO-TEOJOTHUYECKUN MaTepuall 00-
Ha/&KMUBAET B CMBbICIE OOHAPYXEHHS NPOMBIIUIEHHO 3HAYMMBIX CKOIUIEHUH
30JI0THIX pyA B Ajxapa-Tpuaneruu.
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QIZIL FiLiZi YATAQLARI, ONLARIN OMOLOGOLMO SORAITI VO
GEODINAMIK iNKiSAFININ SOCiYYOVi XUSUSiYYOTLORI
(Ki¢ik Qafqaz, Acar-Trialet zonasi)

III maqals

V.M.BABAZAD®O, S.A. KEKELIYA, S.F.ABDULLAYEVA,
T.H.TOHMOZOVA, N.O.IMAMVERDIYEV, M.A.KEKELIiYA,
B.H.QOLONDOROV, M.I.MANSUROV, A.M.ISMAYILOVA, U.l. KORIMLI

XULASO

Mogqalads Acar-Trialet riftogen zonasinin metallogenik xiisusiyyatlori, miialliflor torafin-
don burada moxsusi qizil yataqlar1 kimi qiymotlondirilon mis-porfir sistemlori nozordon
kegirilir.

Tadqiq edilon srazi lizra nazari molumatlara asaslanaraq, hamginin srazids miisyyan geoloji
formasiyalarin yayilmasi vo birbasa filiz olamotlori barodo faktlari nozors alaraq, demok olar ki,
sonaye ohomiyyotli qizil filizi toplularinin lokallagsmasinin real yeri mohsuldar vulkan
strukturlarinin alt hissasi, yani iist terrigen va alt-traxiandezit-dasit qatlarinin tomas sahslsridir.

Acar sozlar: Acar-Trialet riftogen zonasi, mis-porfir sistemlori, qizil filizi yataqlari
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GOLD ORE DEPOSITS, CONDITIONS OF THEIR FORMATION
AND CHARACTERISTIC FEATURES OF GEODYNAMIC DEVELOPMENT
(Lesser Caucasus, Adzharo-Trialeti zone)
Article III

V.M.BABA-ZADEH, S.A.KEKELIYA, SHF.ABDULLAYEVA,
T.HTAHMAZOVA, N AIMAMVERDIYEV, M.A.KEKELIYA, B.H GALANDAROYV,
M.I.LMANSUROV, AM.ISMAYILOVA, UILKERIMLY

SUMMARY

The article considers the metallogenic specificity of the Adzharo-Trialeti rift zone, and
copper-porphyry systems in it, which, in the opinion of the authors, are estimated as proper
gold deposits.

Based on the theoretical views of the study area, and taking into account the prevalence of
certain geological formations and direct ore features in the area, the most real places for the
localization of industrially significant accumulations of gold ores can be considered the
bottoms of productive volcanic structure-contact zones between the upper terrigenous and
lower-trachyandesite-dacite strata.

Keywords: Adzharo-Trialetian rift zone, copper-porphyry systems, gold deposits

Hocmynuna 6 peoaxyuro: 12.09.2017 e.
Ioonucano x neuamu: 24.10.2017 .
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GUMBULCAY-MEKIQANCAY ARASI SAHODO QARA SIST TiPLI
NOCIB METAL FiLiZLORININ ASKAR EDILMO
PERSPEKTIVLIYININ QISA TOHLILI
(Boyiik Qafqazin Azarbaycan hissasinin conub yamaci)
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Moaqgalada Gumbulcay-Mekiqancay arasi sahada aparimis geoloji-axtaris islarinin
naticalari tohlil edilmis, qizil saxlayan mis-polimetal va polimetal filizlagmasi, nacib metallarin
minerallasma zonalarimin filizlorinda Cu, Zn, Pb, Co, Au, Ag asas faydali komponentlor kimi,
Se, Te, Bi isa miisayiatedici elementlor kimi ayrilmigdir.

Miiayyan edilmisdir ki, qizil-sulfid, kvars-qizil-sulfid minerallagmasi olan va xatti uzan-
maya malik téramoa sistlasmanin filiz zonalarinin lokallasmasi qurilma pozulmalari ila alaga-
dardir. Tadgiqat sahasinda conubdan simala dogru getdikca qizil-giimiis saxlayan sinkli-qur-
gusunlu mis filizlagmasi zonalarmin qalinliglarimin va onlardak: asas faydali komponentlarin
faiz migdarinin artmasi bu sahalori perspektivli sahalor kimi geyd etmaya imkan verir.

Acar sozlor: nacib metallarin minerallagsma zonalari, faydali komponentlar, kvars-qizil-
sulfid minerallagmas1

Son illordo Boylk Qafqazin Azorbaycan hissosinin conub yamacinda
Duruca antiklinal vo Katex-Vondam qirisiqliq zonalarinda miixtolif filiz toza-
hiirlori ilo yanasi, qara sist formasiyasina monsub qizil tozahiirlori agkar edil-
misdir. Tfan antiklinoriumu vo Katex-Gumbulgay orazisinin xatti qirisiglarinda
toromo sistlilik zonalarinda askar edilon qizilliliq boyiik ohomiyyat kosb edir
[1,2,7].

Osason sistli ¢okiintlilordon ibarot olan Duruca antiklinali Bas Qafqaz
silsilosini vulkanogen monsoli Katex-Vondam zonasindan ayirir. Bu ¢okiintiilor
ticlin ritmik qurulus, bozi hallarda vulkanizm prosesi ilo ¢okiintiitoplamanin
sinxronlugunu ifado edon vulkan materialinin olmasi, sulfid minerallarinin,
xUsusilo singenetik piritin vo bu mineralla assosiasiya toskil edon pirrotin, arse-
nopirit, xalkopirit, qalenit, sfalerit, markazit vo s. genis yayilmasi sociyyavidir
[3, 6].

Qizil-sulfid minerallagsmasi olan vo xotti uzanmaya malik téromo sistlos-
monin filiz zonalariin lokallagsmasi qirilma pozulmalari ilo olagodardir. Pirit
va pirit-siderit konkresiyalarinda qizilin yiiksok miqdar1 gqeyd olunur. Orazids
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kvars-qizil-sulfid minerallagsmas1 da maraq dogurur. Bu formasiyanin ayrilmasi
qara sistlorin yiiksok metamorfizlogsmo dorocasi, metasomatizmi ilo alagodardir.
Litoloji vo stariqrafik amillor filizlosmoya nozarst edon amillordir [1, 4, 5].

Quzilsaxlayan mis-polimetal filizlosmosi zonalar1 axtaris sahasindo genis
yayllmig Alt Siderit lay dostosindo formalagsmislar. Bu tip filizlosmo iimum-
qafqaz istigamatli tektonik pozulma sahslori boyu Alt Siderit lay dostesi
stixurlarinin hidrotermal doyismo zonalarinda omolo golmisdir. Bu filizlosma
mohtavi-damarciq kompleks-qizilsaxlayan mis-polimetal (mis, sink, qurgusun,
kobalt) filizlosmosi zonalari ilo tomsil olunmusdur.

Axtarig sahasindo Latifolan, Quzey Salban vo Salban qizil-giimiis sax-
layan qurgusunlu, sinkli mis filizlosmasi zonalari, Bagirmahamsu, Salbandag,
Salbangay, Adsizsu, Gliney Adsizsu vo Gilimbulcay giimiis saxlayan qurgu-
sunlu sink filizlosmosi zonalar1 vo Giimbuldora vo Tuxabgay qizil-glimiis
minerallagmasi zonalar1 agkar edilmisdir.

Lotifolan zonasi kvarslasmis siixurlardan vo narin donsli pirit-xalkopirit
minerallagsmasindan ibarst brek¢iya teksturlu mohtovi-damarciq filizlosmo-
sindan ibaratdir.

Orta hesabla filizdo mis 9,08%, sink 0,24%, qurgusun 0,0095%, kobalt
0,0096%, olmusdur. Latifolan zonasimin filizlorinin torkibindo nacib metallar —
qizil vo giimiis do vardir. Bu filizlordo qizilin migdar 0,1 g/t-la 1,0 g/t arasinda
doyisorak, biitovliikdo zona iizro 0,6 g/t toskil edir. Glimiislin miqdar1 iso daha
cox diqgoti colb edir. Belo ki, ayri-ayri sinaglarda 12,0 g/t-la 44 g/t arasindaki
miqdarla saciyyalenir va biitovliikde zona tizro iss 25,33 g/t miqdarda qiy-
motlondirilir.

Quzey Salban filizlosmo zonasi hidrotermal doyismis siixurlarin igo-
risindo kvars vo narindonali dispers sokilli pirit-xalkopirit minerallasmasindan
toskil olunmus damarciql filizdon ibarotdir. Bu filiz damarciglarinin qalinligt
1-3 mm, uzunlugu iso 10-15 sm arasinda doyisir. Bu damarciglar filizlosmo
zonasinin morkoz hissosindo six, morkozdon konarlara getdikco seyrok yer-
losirlor.

Ayri-ayri sinaqlarda misin miqdart 0,18%-1o 4,72% arasinda doayisorak,
biitovliikds zona tizro 1,523% toskil edir. Filizdo sinkin miqdar1 da genis inter-
valda doyisir vo biitovliikkdo zona iizra 0,47% toskil edir. Lotifolan zonasinin
filizlorindo oldugu kimi, Quzey Salban zonasi filizlorindo do qurgusunun
miqdar1 zona {izra 0,02% toskil edir. Bu filizlords kobalt 0,0094-0,0324%, orta
olaraq 0,02% miqdarindadir.

Quzey Salban zonasmin filizlorinde qizilin miqdart <0,1 g/t-la 0,8q/t
arasinda doyisir vo zona iizro orta olaraq 0,3 g/t toskil edir. Giimiisiin miqdari
159 bu filizlordon gotiiriilmiis ayri-ayr1 sinaqlarda 7,2 q/t-lal7,6 g/t arasindadar.

Salban filizlosmo zonasi Lotifolan vo Quzey Salban zonalar1 kimi, sii-
xurlarin hidrotermal doyisikliys moruz qalmasi naticosinds omala golmisdir.
Burada qara gil sistlori giiclii silisiumlasmis vo kvars-gil sisti brek¢iyasi omoalo
gatirmisdir. Bu kvarsin igarisinda seyrak, kicik yuvaciglar vo narin damarciqlar

61



yayilmiglar ki, bunlar da narindonali pirit-xalkopirit minerallagsmasindan togkil
olunmuslar.

Buradaki filizlordo misin tutumu 0,68-1,74%, orta olaraq 1,21% qo-
dorindadir. Bu filizlordo sink 0,16%, qurgusun 0,04%, kobalt 0,004%, qizil
0,45 g/t, glimiis 9,2 g/t miqdarindadir.

Latifolan, Quzey Salban vo Salban zonalarmin filizleri kvars-sulfid
geoloji-sonaye tipino aid edilirlor. Adoton bu tip filizlosmo bir ¢at miistovisi
lizra yaranir vo onun yerlasdiyi damar tipli kvarslagsma zonalarinin uzanma va
yatim istigamatlords uzunlugu onlarla metrdon bir nego yiiz metrodok, qalinligi
isa 1-10 m toskil edir. Bu qizil-giimiis saxlayan qurgusunlu-sinkli mis filiz-
lorindo mis, sink, qurgusun, giimiis vo qizil osas faydali komponent hesab olu-
nurlar. Selen, tellur vo bismut iso yanas1 komponent kimi istirak edirlor.

Quzey Salban zonasi filizlorindo orta qiymotlo mis 1,76%, sink 0,47%,
qurgusun 0,03%, kobalt 0,009%, qizil 0,3 g/t, glimiis iso 12,4 g/t miqdarinda,
Salban zonas1 filizlorinds i1s9 orta qiymatlo mis 1,21%, sink 0,16%, qurgusun
0,04%, kobalt 0,004%, qizil 0,45 g/t, glimiis 9,2 g/t miqdarindadir.

Polimetal filizlor do damarcig-mohtovi filizlosmo zonalari ilo tomsil olun-
muslar. Axtaris sahosindo Glimbulgay, Bagirmahamsu, Salbangay, Salbandag,
Adsizsu vo Giiney Adsizsu polimetal filizlogsmasi zonalar1 miioyyon edilmisdir.

Bagirmahamsu polimetal filizlosmasi zonasi ilkin qara qil sistlorinin
igarisindo higrotermal doyisorok, tamamilo kvarslagmis siixurlarda kigik vo six
filiz moéhtovilarinin vo damargiglarinin yayilmasi ils saciyyslonir. Mdhtavilorin
Olciisti 1 mm-don bir ne¢o mm-dok, damarciqglarin qalinligi 1-2 mm, uzunlugu
159 3-5 sm toskil edir. Bu filiz mdhtovilori vo damarciqlart narin pirit-sfalerit-
xalkorit-qalenit minerallasmasindan ibaratdir. Filizlosmo zonas1 gorbdon sorqo
uzanan tektonik pozulma zonasi ilo nozarat olunur. Filizdo mis 0,40%, sink
0,97%, qurgusun 0,11%, quzil <0,1 g/t, giimiis iss 3,60 g/t olmusdur (cadval
4.6).

Goriindiiyti kimi Bagirmahamsu zonasi filizlorindo misin, qurgusunun,
qizilin va glimiisiin miqdar1 az, sinkin miqdar1 (0,97%) ise shamiyyatlidir.

Salbandag polimetal filizlosmosi zonasinda kvarslasma sahosindo omolo
golmis mohtovi-damarciqli polimetal filizlosmasi do tektonik pozulma zonasi
ilo miisayiot olunur. Filizlosmo zonasi limonitlogsmis pirit-sfalerit-qalenit-xal-
kopirit minerallagmasi ilo tomsil olunmusdur. Filizlosmo zonasinin goriinon
galinligi 0,70 m, hoqiqi qalinligt iso 0,60 m-dir. Filizdo misin tutumu 0,087%,
sinkin tutumu 5,535%, qurgusunun tutumu 3,09%, kobaltin tutumu 0,0192%,
qizilin tutumu 0,6 g/t, glimiisiin tutumu iso 14,40 g/t olmusdur.

Salbancay polimetal filizlosmasi zonasinda mohtovi-damarciq filizlogsmo
qara gil sistlori icorisindoki kvarslasma zonasinda omolo golmisdir. Bu filiz-
losmo zonast qirilma zonasinda yerlosorak, buradaki hidrotermal doyigmis sii-
xurlarin torkibindo formalagmigdir. Filizlosmo seyrok vo narin mohtovilor vo
damarciglar soklinds tozahiir olunur ki, bunlar da pirit-sfalerit-qalenit mine-
rallagmasindan toskil olunmusdur. Mis 0,05%, qizil <0,1 g/t, glimiis iso 3,8 g/t
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miqdarinda miioyyon edilmisdir.

Adsizsu polimetal filizlosmosi Malkamud dorin qirilma zonasinda,
hidrotermal doyismis siixurlarin igorisindo omolo golmis, ki¢ik damarciqlar
soklindo tozahiir etmis, pirit-sfalerit-qalenit minerallagmasindan toskil olunmusg
bu damarciglarin gqalinligi 1-2mm, uzunlugu iso 3-5sm bazon 8-10sm qodordir.
Filizda sink 0,50%, qurgusun 0,45% miqdarinda miisyyonlogdirilmigdir. Misin
(0,08%), qizilin (< 0,1qg/t) vo glimiisiin (4,8q/t) miqdar1 azdir.

Giiney Adsizsu polimetal filizlosmoa zonast Balakengay yataginin yaxin-
liginda, tektonik pozulma zonasinda omolo golmis vo bu tektonik pozulma zo-
nast boyu yaranmis hidrotermal doyismis stixurlarin igorisindo formalagmigdir.
Filizlosmo pirit-sfalerit-qalenit minerallagsmasindan toskil olunmus kicgik da-
marciqlar soklindadir. Bu filiz damarciglarinin galinligi 1-3 mm, uzunlugu isa
5-10 sm toskil edir.

Filizde osas faydali komponentlor sayilan sinkin miqdar1 0,50%, qur-
gusunun miqdart 1s9 0,49%, misin miqdart 0,09%, qizilin miqdar1 <0,1 g/t,
giimiislin miqdari is9 4,0 g/t qaderinde miioyyon edilmisdir.

Gumbulgay polimetal filizlosmo zonasi eyniadli ¢ayin yuxari axini
hovzosindo agkar edilmisdir. Burada gil sistlori gatinin i¢arisindo omalo golmis
kvarslasma zonasinda qalenit-sfalerit minerallagsmasi1 ayrilir. Bu kvarslagsma
zonast kvars damart zonast olaraq, morkozi hissodo kvarsdan, konarlara
getdikdo iso kvars damarciglart vo doyismis gil sistlori qirintilarindan ibarot
toromo siixurdan togkil olunmusdur.

Filizlosmo kvarslagsma zonasit boyu mohtovilor vo damarciglar soklindo
yayilmigdir. Qalenit-sfaleritdon ibarat filiz mohtavilori vo damarciglar1 zonanin
morkozi hissosindo nisboton six, konarlarinda iso nisboton seyrokdirlor. Bu
mohtavilarin dlgtileri 2-5 mm, damarciglarin qalinligt ise 1-3 mm qodoardir.

Asag1 Giimbulgay polimetal filizlosmasi zonasi eyniadli ¢ayimn orta axini
hovzaesindo askar edilmis vo az qalinlighh hidrotermal doyisilmis siixurlarda
seyrok moéhtovi-damarciqli sfalerit-qalenit filizlogsmosindon togkil olunmusdur.
Filiz mohtavilorinin vo damarciqlarinin 6lgiilori kigikdir. Zona iizro qalinliq vo
faydali komponentlorin miqdarlari azdur.

Glimbuldors qizil-glimiis minerallagsmasi zonasi axtaris sahoasinin gimal-
gorb qurtaracaginda miioyyon edilmisdir. Burada, Homzodag dorin qirilib-
diismosinin qorb davami boyunca alt qubax lay dostosinin kobudritmli flisoid
dostalorini koson kvars damar zonasi omolo golmisdir. Qizil-giimiis minerallas-
mast bu damar zonasinda bas vermisdir. Bu damar zonasi morkozi hissado
kvarsdan, konarlarda iso hidrotermal doyismis téromo silixurlardan togkil
olunmusdur.

Burada kvarslagsma zonasimin qalinligi 0,80 m, kvarslasmis siixurda qi-
zilin miqdart 0,4-1,0 g/t arasinda doyigorak, orta 0,8 g/t, glimiisiin miqdar1 iso
4,8 g/t-la 16,8 g/t arasinda doyismoklo orta hesabla 9,3 g/t toskil edir. Basqa
metallarin — misin, sinkin, qurgusunun, kobaltin vo s. miqdar1 iso azdir.

Tuxabgay qizil-glimiis minerallagsmas1 zonast Tuxabgayin asagi axini
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hovzasinds yerlosir vo kobudritmli qumdasi-alevrolitli gil sisti qat1 kvars da-
mart ilo kosilorok miirokkoblogmisdir. Minerallasma kvars damart vo damar-
otrafi yan siixurlarla tomas zonasinda bas vermisdir. Bu minerallasma zonasi
Malkamud derin qirilma zonasi ils nazarat olunur.

Tuxabgay minerallagma zonasinda qizilin orta miqdar1 1,2 g/t, giimiisiin
orta miqdari is9 3,95 g/t toskil etmisdir.

Lotifolan vo Quzey Salban qizil-giimiis saxlayan sinkli-qurgusunlu mis
filizlosmasi zonalarinin parametrik gostoricilori nisbaton yiiksakdir vo bu zo-
nalar iizro faydali komponentlorin prognoz resurslari nisboton digqetolayiqdir.

Lotifolan zonasinin axtaris sahasindon simala dogru vo Giimbuldors
zonasmin gimal-qorb istigamotlordo qalinliglarinin artmasi vo osas faydali
komponentlorin miqdarinin artmasi da perspektivli sahslorin olmasini gliman
etmoyo 9sas Verir.

Tadqgiqat sahasinds conubdan simala getdikco qizil-glimiis saxlayan sink-
li-qurgusunlu mis filizlosmosi zonalarinin qalinliglarinin artmasi vo onlarda
osas faydali komponentlorin — misin, sinkin, qizilin vo glimiisiin miqdarlarinin
artmast aydin goriiniir. Bu da onu gostorir ki, axtarig sahesindon simalda
yerlogon Seltiqcayin asagi axini hovzasi vo Qaragayin monbolorini toskil edon
orazilor qizil-glimiis saxlayan sinkli-qurgusunlu mis filizloasmasi {igiin miioyyon
perspektivo malikdirlor.

Gumbuldors minerallasma zonasinda da conub-sorqdon simal-qarba
getdikco hom zonalarin galinliginin artmasi, hom do glimiisiin miqgdarinin
artmasi vo eloco do Giimbuldoro zonasinin simal-qorb uzanma istigamatindo
Mazimgay giimiis (qizil-giimiis) zonalarinin moévcudlugu axtarig sahosindon
simal-qorbdo yerloson orazilorde qizil-giimiis filizlosmasino perspektivliyin
oldugunu gostorir.

Axtarig sahasi vo vahid geoloji struktur soraitdo axtaris sahasine yaxin
orazilor lizro P; kateqoriyasi ilo qizil, giimiis, mis, sink, qurgusun vo kobaltin
ohomiyyotli miqdarda resurslart prognozlasdirilir. Bununla birlikdo axtaris
sahosindon gimaldaki orazilordo sonaye ohomiyyotli, kigcik qizil-giimiis sax-
layan sinkli-qurgusunlu mis filizi yatagimin agkar edilmesi vo axtarig saho-
sindon simal-qorbdoki orazido quzil-giimiis filizi yataginin agkar edilmosi
perspektivlori do gozlonilir.

Daha doqiq vo etibarli naticolor almaq {igiin qara sist ¢okiintiilorinin
formalagsma goraitinin barpa edilmasi litoloji-fasial xiisusiyyatlorinin toyin
edilmosi, maddi torkibinin kompleks todqiqi, arazidoki ¢okiintiilorin torkibinin
miiqayisali analizi, metalligenik xiisusiyyatlorinin miioyyon edilmasi va bu
osasda filizlosmonin askar edilmo perspektivlorinin qiymotlondirilmosinin ho-
yata kecirilmoasi mogsodouygun hesab edilir.
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KPATKWI AHAJIN3 IEPCIIEKTUBHOCTH BbISIBJIEHUS
BJIATOPOJHOMETAJIBHOU PYJOHOCHOCTHU YEPHOCJ/IAHIIEBOI'O TUITA
HA MEXJIYPEUYBE I''OMBYJIbYAN-MEKUT AHYAM

T.I.TAXMA30OBA
PE3IOME

B cratbe mpuBOIATCS pe3ydbTATHI T€OJIOTO-MIOUCKOBBIX paboT Ha ydactke [tomMOyIib-
yaii-MeKuranJuai, BBIIEISIOTCS OCHOBHEIE IMOJIE3HBIE KOMIOHEHTHI, kak Cu, Zn, Pb, Co, Au,
Ag, u conytctBytomue Se, Te, Bi B 3010T0COIEp)KaIMX METHO-TOJIUMETAIITMYECKUX 30HAX, U
30HaX MOJMMETAJUIMIECKOTO OPYACHEHMSI 1 MUHEPATU3allii OJIarOPOTHBIX METAJLIOB.

YcTaHOBIIEHO, YTO JIOKATHU3ALMS PYIHBIX 30H BTOPUYHBIX CIAHUEB MPOAOIBHOTIO MpOC-
TUPAHUS C KBapI-30J0TO-CYIb(PUIHON MUHEpATH3aUeH CBsA3aHa C PAa3pPHIBHBIMU HAPYIICHUS-
MU. YBEIMYCHHUE C FOTa Ha CEBEpP MOIIHOCTEH 30H 30JI0TO-cepeOpO COACPIKAIIETO IUHK-CBHH-
LOBOT'O MEIHOT0 OPYJEHEHHS] U MPOLEHTHOTO COAEPKaHUS B HUX OCHOBHBIX IMOJIE3HBIX KOM-
MOHEHTOB Ha MCCIIEAYEMOM TEPPUTOPUH TO3BOJISIIOT BBIAECIUTH 9TH 30HBI KaK MEPCIEKTUBHBIE.

KuoueBble ci10Ba: 30HBI MUHEpaIU3aIUH OJaropoaHBIX METAJUIOB, TIOJIE3HBIE KOMITO-
HEHTBHI, KBapIl-30JI0TO-CYIb(UIHAS MIHEPATH3AIH
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A BRIEF ANALYSIS OF THE PROSPECT OF DISCOVERING BLACK SCHIST
TYPE NOBLE METAL ORES IN THE AREA BETWEEN
GUMBULCHAY AND MEKIKANCHAY
(The southern slope of the Azerbaijani part of the Greater Caucasus)

T.HTAHMAZOVA
SUMMARY

The article analyzes the results of the geological exploration conducted in the area of
Gumbulchay-Mekikanchay, gold-bearing copper-polymetallic and polymetallic mineralization,
Cu, Zn, Pb, Co, Au, Ag highlighted as essential components of noble metal mineralization
zones, as well as Se, Te, Bi accompanying elements.

It has been established that the localization of the secondary schistosity ore zones which
have gold-sulphide, quartz-gold-sulphide mineralization and linear extension are associated
with faults. The increase in the thicknesses of the gold-silver bearing zinc-lead copper minera-
lization zones and the percentage of major beneficial components in them from the south to the
north in the research area, allow them to be regarded as promising areas.

Key words: noble metal mineralization zones, beneficial components, quartz-gold-
sulphide mineralization

Redaksiyaya daxil oldu: 06.09.2017-ci il
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B cmamve usnazaiomces pezynrbmamolr npumenenus OUCMAHYUOHHBIX OAHHBIX NPU  U3Y-
yeHuy pyOOHOCHbIX cmpykmyp 6 npedeiax CapbldauicKoli cmpyKmypHo-popMayuoHHOU 30Hbi.
H3zeecmuvle Ha niowaou nposeienus KOI4eOaHHOU U KOTYeOAHHO-NOTUMEMALIUYECKOU MUHe-
Panu3ayUL XapaKxmepusylomcest 0OWUMI YepmaMil 2e0I02UNEeCK020 U CIPYKIMYPHO20 Cmpoe-
Hust. CmMpyKmypHvlm (hakmopom, KOHMpPOIUPYIOUUM pasmeuyerie pyoHol MUHEPAIu3ayull, 6
OONLUIUHCIBE CYHAEE OKAZBLIBAIOMCSL PA3LOMbL 2YOOK020 3AN0INCEHUSL U CONPINCEHHBLE C HU-
MU 30HbL 830pPOCO-HA0BU208. [pyeue 8mopocmenenuvle CMpYKmMypbl KAK makosvle, useubul
CKIIAOOK MAKJICE GIUSIOM HA pa3Meujenue opyOeHeHUs..

Ha ocnoge ananusa mamepuanog OUCMAHYUOHHBIX UCCIEO0B8AHULL 8 COBOKYNHOCMU C
2€01020-2e0QUULECKUMU U 2eOXUMUYECKUMU OAHHbIMU, BbISIGIEHbI HOBble NOMEHYUATbHbIE
nepcnekmughvle niowjaou 6 npeoeiax Capvlbauickou cmpyKmypHO-gOpMayuOHHOU 30He

Kawuesble ciaoBa: Capoidanickas CTpyKTYpHO-(hopMaIiioHHas 30Ha, JUCTAHIIMOHHBIC
HCCIICJ0BaHusA, CTPYKTYPHBIC q)aKTOpI)I, PYAOHOCHBIC 30HBI, IEPCIICKTUBHBIC ITIOIAAM.

CapsiOamickas cTpykrypHo-dopmarnmontaas 3oHa (CD3) boxbmoro Kas-
Ka3a XapaKTepu3yeTcsl pa3BUTHEM KPYIHBIX Opaxu(OPMHBIX CKIIAOK, OCI0XK-
HEHHBIX JUCTaPMOHUYHOM CKJIAT4aTOCTbIO BBICOKOTO MOPSAKA, U MEHbIIEH
POJIbI0 MarMaTHYeCKUX oOpazoBaHWil. B mpenenax 3amagHoi YacTd 30HBI JIO-
Kanu3oBaHbl duinzyaiickoe u Karexckoe MeCTOpOXACHUSA, a TakXKe Pl
MPOSIBJICHUHN KOJIYEJaHHO-TIOIUMETATNINYECKUX PY/I.

[To xapakTepy AMCIOLHPOBAHHOCTH, MOP(OIOrHUECKUM THUIIAM CTPYK-
Typ ¥ BO3pacTy NOpOJ, CJIaraloluX TeOJOTUYECKU pa3pe3, 30Ha BKPECT
MPOCTUPAHUS paclaiaeTcss Ha JIB€ HEpaBHO3HAUHBIE M0 3aHMMAEeMOMl TeppH-
TOPUM TEKTOHUYECKHE YElIyW WM TUIaCTUHBL: ceBepHyro Duinzvail-Atra-
raiickyto u toxayto Karex-I'tomOymuaiickyro, pazaenennbie ['am3arop-Capsbi-
Oamckum qu3bioHKTHBOM (Kenrepmnm, 2005).
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B reonmornyeckoM CTpO€HHMM 30HBI y4acTBYIOT 0Opa30BaHMs HMKHEH U
CpedHel IOpbl, MPEACTABICHHBIE TEPPUTCHHO-(DIUIIONIHONW CHASPUTOHOC-
HOH (popmarueld B acconuanuu ¢ 0Opa3oBaHUSAMHU (CHUJUIBI, JAWKH) PEIyIH-
poBaHHOU HeAu(hEepPEHIIMPOBAHHON TOJIEUTOBON 0a3anbTOBOM (hopManuy HaT-
poBoii cepun. Haubonee npeBHUMU, U3 OOHAKAIOLIUXCS B YPO3UOHHOM Cpe3e,
SBIISIIOTCS OOpa3oBaHMsl HIDKHEH OanmakeHvaiickon (J 1p21) Y BepXHeH (umms-
qaiickoit (J1p,’) CBUT BepXHEro IUIMHCGAXa, BBICTYIAIOLINE B OCHOBAHHH TEO-
jorudeckoro paspesa Ounmnzyail-Arraraiickol MIaCTUHBI.

OcobennocTu reosiorudeckoro crpoenusi Capoioamckoini C®3. Asep-
Oaifkanckas yacth FOxHoro ckiona bonbimoro KaBkasza, Kyja ¥ BXOJUT HC-
ClIieIoBaHHAsl TEPPUTOPUS, MPEICTaBIsET co00 BechMa CIOKHOMOCTPOEHHOE
B I€0JIOTUYECKOM OTHOILIEHUHU TOPHOE COOpykeHue. B mpenenax 3toro peruo-
Ha BbIIEJIEHBl HECKOJBKO CYOLIMPOTHO-OPUEHTUPOBAHHBIX CTPYKTYpP IEPBOIO
nopsiaka. B gucie 3TuX CTpyKTyp, ONpenesSoUINX Ipeieibl JaHHOIO PETUOHA,
Ha ceBepe BhIJEAETCS KpymHbIN TydaHCKHil aHTUKIMHOPH, a Ha tore - Kaxe-
TUHO-BaHIaMCKUN aHTUKIMHOPUM U 3aKIIOYEHHBIM MEXIY HUMHU KPYIIHBIN
MesoBoi 3aratano-I'oBmarckuii mporu0, pa3ieieHHbIe pa3ioMaMHu TIIyOOKOTO
3anoxenus [2, 12,13].

OTU CTPYKTYpbI paccedeHbl Ha Psii CTPYKTYpP, OTBEHAIOIIMUX CTYHNEHSIM
6onee HU3KOro mopsaka. Tak, TydaHckuil aHTUKIMHOPHI BKIIOYAaeT B ceOs
ynypckyto u CapblOalicKyro NpUMIOAHSTHIE CTYIEHU U 3aKIIOYEHHYI0 MEXKIY
HUMH XypalCKyl0 ONYIIeHHYIO cTymeHb. Jlamee k 1ory oT mporuba pac-
nonaraercs JlypymKMHCKasi LIOBHAsl 30HA, CJIOXEHHas IOPCKUMHU I€CUaHO-
MIMHUCTBIMU MOpOJaMu. B mpenenax pervoHa BBIIETSAIOTCS KpPYIHBIE IIOTIe-
peunbie Onoku: bamaken-I'axckuit - npunomHateii, [leKuHCKHUI — OMyIIeH-
HbI U ['yTramen-McManimmHCKAi — IPUITOIHATHIN.

OceBas monoca Capsibamickoit CP3 ocnokHEHAa MHOTOYHCICHHBIMU
paspblBaMH THIa B30poca, MOCTENEHHO 3aTyXalOlMIMMU B BOCTOYHOM Harl-
paBJICHUU B CBSI3U C OOIIMM MOTPYKEHUEM IapHUpPA CKIAAKU. 37eCh OTMe-
YaeTcs MOBBIIICHHAS Pa3APO0JIEHHOCTh, Pa3pyIIEHHOCTh U Pa3BaJIbIIOBAHHOCTh
MOPO/JI, COMPOBOXK/IaeMbIe 30HAMH €1a00T0 TUAPOTEPMATIBHOIO U3MEHEHUS, HO
MHTEHCHUBHOTO OKBapleBaHMs. MOIIHOCTh KBapIEBbIX KW U MPOKHUIKOB KO-
nebyercs oT HUTEBUAHBIX 10 25-30 cm. KBapiy 0ObI9HO MOJIOYHO-OEI0TO IIBe-
Ta, HO B 30HaX MECTaMH JMMOHUTHU3UPOBAH U pa3apolieH. O4eHb peiKo B Ta-
KUX KBaplLEBBIX KHJIAX BCTPEUYAIOTCS 3€pHAa MHUPUTA U MHUKPOCKOMHUYECKHE
BKpAIlJICHUs XaJIbKOMIMPUTA, €lIe pexe Manaxut. B mpezaenax 3Toil 30HbI, B OC-
HOBHOM, Pa3BUTHI TTIMHUCTBIE CIIAHIIBI, TOT/IA KaK MecYyaHO-ClIaHLeBbIe 00pa30-
BaHMs HIKHETO aajieHa BCTPEUEHBI JIMIIG 10 p. ['apacy, 4To mnpeonpenenuio
OKOHTYPUBAHUE JIOKAJIbHOU CTPYKTYpHI [2, 12,13].

Pa3pbiBHBIE HapylIEHUS SIBIAIOTCS ONEPSIOIIMMU CTPYKTYpaMH OCHOB-
HBIX PETMOHAJIBHBIX PA3JIOMOB TIyOOKOro 3aloXeHHs. Baonb BbIIEICHHBIX
HapYILIEHUN, OCIIOKHSIOIIUX OCEBBIE U KPBUIHEBBIE YAaCTU CHKATHIX JIOKATbHBIX
CKJIa/IOK, TOPOJbl TMOABEPIIINCH HHTEHCUBHOMY THUIPOTEPMAIBLHOMY H3Me-
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HEHUIO, O0KEJIE3HEHUIO, JIMMOHUTH3AIMM U OKBAPLEBAHHIO, YTO IO3BOJIUIO
BBIICTIUTH PsI TIEPCIEKTUBHBIX 30H. Hambonee xapakTepHble THIPOTEp-
MaJlbHbIE€ U3MEHEHHUS Ha0II01al0Tcs B BepXoBbsx p. CyBarmibuail u B pyciie p.
lapacy. OTu 30HBI TPUYPOUEHBI K OCEBBIM YaCTsIM aHTUKJIMHAIIBHBIX CTPYKTYP,
CJIOKEHHBIX MeTaMOp(H30BaHHBIMU INIMHUCTHIMU CIIaHLIAMH, a KPBLIbs — Tec-
YaHO — CJIAHIIeBBIMU 0Opa3oBaHusMu [2,12] .

['ereporeHHsle  KOJIYEAAHHO-TIOJUMETAIUNINYECKUE U MEIHO-IIUHKOBO-
NUPPOTHHOBBIE MecTOpoXkIeHus: Bocrounoro Kaskasa, ¢opmupoBaBimiuecs B
YCIIOBUSIX IIMPOKOM BapHaluu (HU3HKO-XMMHYECKHX MapaMeTpoB Ipolecca
MUHEPATO0pa30BaHMs, XapaKTEPU3YIOTCS CHEIU(PUISCKIMH MUHEPAIOro-Teo-
XUMHYECKUMH OCOOCHHOCTSIMH, PYAHBIE 3aJI€KH KOTOPBIX MMEIOT IIAcTO00-
pa3Hylo, JTUH30BUIHYIO M KHJI000pa3Hyo ¢popMy. MHOTOUYHCICHHbBIE UCCIIEN0-
BaTeJIM 3TU MECTOPOXKICHUS CUUTAIOT CTPaTUQOPMHBIMU O0Opa3oBaHusAMU. B
azepOaiimxanckoir yactu FOxuoro ckiona bonbmoro KaBkaza k HUM OTHO-
carcs mectopoxaeHuss Ounmnzvai, Karex, Kaugar, xuxux-Caratop 1 MHO-
TOUYMCIIEHHBIE pynonposiBiaeHus, MmecTopoxkaenue Kuzumn-Jlepe na FOxunom [la-
recrane [1,5,6,7, 12].

B npenenax u3ydaeMo# MIomIaay BBISIBICH W U3YYEH PNl PYIONPOSB-
JIEHUN CEPHO-KOJYEaHHOW W MEIHO-MOJUMETAINYECKON MUHEpaau3alui,
YYaCTKU M 30HBI THAPOTEPMANIbHO-U3MEHEHHBIX mopoj. Huke kpaTko naercs
XapaKTEPUCTUKA ITUX MPOSBICHUN.

B reonoro-cTpykKTypHOM OTHOLIEHUH 3TH MPOSBICHUS W 30HBI MpH-
ypodeHbl K ceBepHO yactu CapblOamickoil TEKTOHHYECKOW 30HBI U Jlypy-
JOKUHCKOMY aHTUKJIMHOPUIO. M3BecTHbIE Ha TUIOMIAAN POSIBICHUS KOJTYeIaH-
HOM M KOJYETAHHO-IOJIMMETANINYECKON MHUHEPAIU3ALNN XAPAKTEPU3YOTCS
OOIIMMH YepTaMH TeOJOTUYECKOTO U CTPYKTYPHOTO CTpoeHus. Hamuuwe rim-
HUCTBIX U NECYAHO-IVIMHUCTBIX TOJI U MOABOJAIIMX TPEUIMHHBIX CTPYKTYP,
0 KOTOPHIM HUPKYJIHPOBAIUCH PYIOHOCHBIE PACTBOPHI, SIBISIOTCS OCHOBOM
MPEANOCHUIKOM SISl CKOIUICHHS! KOHIIEHTPAIlMU PyAHON MUHEpalu3aluu |5, 6].

['muHUCTBIC CAHIBI U (PIIMIIOUIBI CO3/IA0T 0COOBIE OJIaronpUsTHEIC yC-
JOBUSI Ui CKOIUIEHHS PpyAHONM MuHepanuzanuu. CTPYKTYpHBIM (aKkTopom,
KOHTPOJMPYIOIIUM pa3MelIeHUue PyIHON MUHEpaTU3alud Mpu 3TOM, B O0Ib-
IIMHCTBE CIy4yaeB OKAa3bIBAIOTCS Pa3JIOMbl TNIyOOKOIrO 3ajI0KEHUS M COmpsi-
JKEHHBIC C HUMU 30HBI B30pOCOHAIBUTOB. [1710CKOCTH HAABUTOBBIX HAPYIICHHIA
CIOCOOCTBYIOT HUPKYISIIUN THAPOTEPMANIbHBIX pacTBOpoB. [pyrue BTOpO-
CTETICHHBIE CTPYKTYPHI, KaK TAKOBBIE U3THUOBI CKIIAJIOK TAK)KE BIUAIOT HA pa3-
MelleHne opyleHeHus. Takue U3ruObl COMPOBOXKIAIOTCS OpEKYUPOBAHHEM,
MOBBIIIICHHOW MOPUCTOCTBI0O MU MPOHHUIIAEMOCTHIO PYI000pa3yIOMUX pacT-
BOPOB.

Crnenyer momnaratb, 4yTo CyiabGUAHAS MUHepanu3anus B mnpenenax Ca-
pBIOAIICKON CTPYKTYPHI, KaKk U BO BceM pernoHe KOxkHoro ckiona bombimoro
KaBkaza, mo BuAMMOMY, MMEET KaK THIPOTEPMAIBLHO-OCAJIOYHOE (CYIIeCT-
BEHHO MUPUTOBBIE PYIbI), TAK U THAPOTEPMAIbHO-METACOMATUYECKOE (TUPHUT-
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MOJIMMETAITTNYECKasl MPOKUIKOBO-BKpaIlJICHHAas] MUHEpAIU3alHsl) TPOUCXOXK-
nenue. OJHAKO HE MCKJII0YEHA BO3MOXKHOCTh, YTO MPOKHIIKOBO-BKPAIUICHHOE
OpYyIIeHEHUE-3TO pe3ysbTaT MOCIeIyIoIIero MeraMmoppusmMa u perenepanuu |1,
6, 10].

[Ipn NpoOrHO3MpPOBaHWM M MOUCKAX KOJIYEJAHHO-MOJUMETATUIMYECKUX
MECTOPOKACHUHN (PUITM3YaHCKOTO TUTIA ITUPOKO UCTIOIB3YIOTCS T€OJIOTHUECKHE
IPEANOCHUIKA U TIpPsIMbIE M KOCBEHHBIE MOMCKOBBIE NpHU3HaKkH. [IporoTunom
spisieTcss Ounuzuaiickoe MECTOPOKACHHUE, KOTOPOE M3YUEHO TIIyOXkKe IPYrux
MecTopoxaeHui. [loaToMy Ha ero npuMepe ¢ y4eToM JONOIbHUTENbBHBIX JaH-
HBIX 10 JPYTUM PYAHBIM OOBEKTaM, B MEPBYIO OYepelb, CEPHO-KOTUETAHOTO
npoduis, 1eecoo0pa3HO MPOTHO3MPOBATh BBISIBICHHE HOBBIX MECTO-
pOXICHMA. XapaKTepHOW OCOOCHHOCTBIO KOJIYEeIaHHO-TIOTMMETANINYECKUX
MECTOPOKACHUHN F0KHOTO CKJIOHA SIBIISIETCSI MX MPOCTPAHCTBEHHAS CBS3b C ac-
MUAHOM U TEPPUTCHHO-(PIIUIIOUTHBIMUA TOJIIAMH, MPOPBAHHBIMH JaKaMH U
MHTPY3UBHBIMU 00pa30BaHUAMU. bolbllioe MPOrHO3HOE 3HAUYEHHE UMeeT (haKT
MPEUMYILIECTBEHHON MPUYPOYEHHOCTH OPYJEHEHHUSI K HECKOJIBKUM CTpaTUIpa-
¢udyeckuM ypOBHSM O3THX TOJII: IUIMHCOAXCKOMY, HUKHE- M BEpXHETOap-
CKOMY, HUXKHE- U BEPXHEAJICHCKOMY, IIPUUEM B IpEesiax OTMEUEHHBIX SIPyCOB
ylaeTcsl BBIACIUTH CTPAaTU(ULUPOBAHHBIE PYIHBIE TOPU3OHTHI C KOTYEAAHHbI-
MU 3ajie)KaMU, 3aHUMAIOIIMMH BIOJIHE ONPEEICHHOE 3aKOHOMEPHOE IMOJI0Ke-
HUE B paspe3e. B mpenenax pyloOHOCHBIX TOPU30HTOB INpPU3HAKAMH, MO3BO-
JSOIKUMH BBIICNUTh YYaCTKUA C MPOMBIILICHHBIMU KOHIIEHTPALUSMHU CTPATH-
(GOpPMHOT0 KOJYETAHHOTO OpYJIEHEHUS SIBISIOTCS ITYOOKOBOAHBIE TJIMHUCTHIC
danuu M3TUPOBAHHBIX BMAJIWH C 3aCTOWHBIM PEKUMOM BOJOOOMEHA, HACHI-
meHHbIX Copr (10 5-6%), CHIEPUT-NMUPUTOBBIMH M IIUPUTOBBIMUA KOHKPELIHSAMU
0COZ0YHO-ANAreHETHIECKOTO MMPOUCXOXKICHHMSI, MPpeIcTaBIeHHbIe (hpambouna-
MU, MEJIKUMU MUKPO3E€PHUCTBIMU KPUCTAUIMKAMU B PACCETHHOM WJIM B CI'yCT-
KOBOM COCTOSIHUHM, CTSDKEHUSIMU U T.1. [3, 4, 5].

[IpumeHeHNe TMCTAHUMOHHBIX JAaHHBIX. /lemudpupoBaHue Marepua-
JIOB a9p0- U KOCMUYECKUX (POTOCHEMOK B IMOCIIEIHUE TOBI 3aHSIO BAXKHOE Me-
CTO B KOMIUIEKCE C PErHOHAJbHBIX T'€OJOTUYECKUX, Te€0(U3NYECKUX HCCIIe-
JIOBAaHUM, MTOMCKOB U MPOTHO3a 3aKOHOMEPHOCTEN pa3MEIEHHUs MOJIE3HbIX HC-
KOIMaeMbIX. be3 MCHoab30BaHMs a’dpPOKOCMHUYECKUX MATEPUAIOB HEBO3MOYKHO
COCTaBUTh IOJIHOLEHHBIE I'€0JIOTMYECKUE KapThl Pa3HOIO COJEpKaHus, ILielie-
HaIpaBJICHHO BECTH MOUCK HOBBIX MeCTOpOxAeHui [9,11].

[TonydeHHbIe B X0Jle MCCIEAOBaHUS JaHHBIE MOKa3bIBAIOT, YTO HH(OP-
MaTHUBHOCTb JMCTAHLMOHHBIX METOJIOB 3aBHUCUT OT ILIEJIOro psaa (hakTopos,
CpelM KOTOPBIX BAXKHEUIIUMU SIBJISIOTCS TUI U BO3PACT TEKTOHMUYECKHUX 3Jie-
MEHTOB, UX BHYTPEHHEE CTpoeHHe, reomopdosiorus penbeda nzydaemoi mio-
maay u T.1. [9].

OnbIT mOKa3ai, 4YTo OOBIYHO PYAOHOCHBIE IJIOLIAAN HE MPOSIBISIIOTCS Ha
CHHUMKaX OTYETJIMBO BBIPAKEHHBIMU M OJHO3HAYHO BOCHPUHHUMAEMBIMH AHO-
ManusaMu. M3 W3BECTHOro CnMcKa CTPYKTYPHBIX, JINTOJIOTMYECKHX, Marma-
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TUYECKUX M TEOXUMHUYECKUX KPHUTEPUEB, BBISBICHHBIX NPU TPaJAULMOHHBIX
reoJoro-reo(hU3NIecKuX MCCIEAOBAHUAX, IIPH MPSIMOM aHAIIN3e U300paKeHHIA
nemudpupyercs Tullb He3HaYuTelbHas 4acTh. YacTh mosie3Hoi uHpopManuu
YCTaHABIIMBAETCS C TIOMOIIIBIO KOCBEHHBIX NMPU3HAKOB MOCJE CHEIHATBLHON 00-
paboTKH M300paKeHU WIIM PE3yJbTaTOB MEPBUYHOTO JAeMU(DpUpOBaHUs pa3-
JMYHBIMH KOMIIBIOTEPHBIMM ITporpaMmamu [8, 9,11].

Hcnonp30BaHrne KOCMHUUYECKUX CHUMKOB IIPHU MPOTHO3€ U MOUCKAX HI0-
TEHHBIX PYA ONMUPAETCSs Ha OOIIEU3BECTHHIC T'€OJIOTMYECKUE MPHUHIIMIBL a)
pPa3HOPAHTOBBIE PYJOHOCHBIE IUIOIIATU O0JIaal0T TI'eOJOTHYECKHUMH TpaHu-
[[aMH, KOTOPBIE KOHTPOIUPYIOTCS CTPYKTYPHBIMH (pOpMaMu Pa3aUdHOTO THITA
u macitaba. OHu au0O0 OMpenessioT MOJOKEHUE PYAOHOCHBIX IJIONIAACH B
3eMHOH KOpe, MO0 BBICTYIAIOT B POJIM KOHIICHTPATOPOB OpyIeHEHUs; 0) riry-
OMHHbIE MarMaTHYECKHUE PAcIljIaBbl U MUHEPAIU30BAHHbBIE PACTBOPHI MPHU JIBU-
KEHUHM K TIOBEPXHOCTH HCIIONB3YIOT «OCTIA0IEHHBIC» 30HBI B 3€MHOM KOpE,
BO3HHUKAIOIINE BCIEACTBUM BO3ACUCTBUS SHIOTEHHBIX CHJI; B) MUHEpaJIbHbIC
CKOIUJICHUS PA3JIMYHBIX TUIIOB CBSI3aHBI C OMpPEACIEHHBIMU 10 COCTABY U I€He-
3Ucy TopoaaMu (OCaJOYHBIMH, WHTPY3UBHBIMH, BYJIKAaHOT€HHBIMH, MeETa-
MOP(HUYECKUMU) U COTIPOBOKAAOTCS Pa3HOOOPA3HBIMH KOMILIEKCAMU H3MEHE-
HHH BMeIaomux toim [8, 9,11].

Ha xocmudecknx cHUMKax JI000OTO Macmitaba ¢ pa3iudHON CTENEHBIO
YBEPEHHOCTH AU PUPYETCS HEMAJIO KOJBLEBBIX CTPYKTYP, Pa3IOMHO - 0J10-
KOBBIX CTPOCHUU OTAENBHBIX YYACTKOB, & TaKKe JTUHEHHBIX U JYyrooOpa3HBIX
pa3pbIBHBIX, YaCTO OMPEAEISIONINX OCHOBHOM CTPYKTYPHBIN IJIaH HCCIeaye-
MO TeppuTopun. B pesynbrare aemmppupoBaHUs CpeIHEMACIITAOHBIX KOC-
MHUYECKHX CHUMKOB B benakano-IlIekuH-cKOW MeTauIOr€HUYEeCKOH MPOBUH-
UM I0ro-BOCTOYHOM yacTu bonbmoro KaBkasza BbI-ABj€HBI ['YyTOHCKHI KOJb-
ueBoi, 3araransckuid, Kaxckuii u IIleKMHCKMII TOTYKOJIBLEBBIE CTPYKTYPHI.
HaunbGonee xpymHoil u3 HuX sBiusercs ['yToHCKas, B TMAaMETPE JTOCTUTAIONTUN
40 xM, 3HauuTeNbHas 4YacTb KOTOpPOM pacmonaraercss B npeaenax [la-
rectanckoi AP. K roro - 3amany ot ['yTOHCKOHN KOJBILIEBOM CTPYKTYPHI pacmo-
naraercsi 3aKaTajabCKasl KOJblieBasl CTPYKTYypa, oxBaThiBatoasi benokano - 3a-
raTajJbCKUi pyaHbIM pailoH. B momepeunuke sta crpykrypa gocturaer 10-
12xm [8, 11].

3araTanbckasi CTPyKTypa UMEET MOJYKOJbLEBYIO HE3aMKHYTYIO (opMmy.
HemnocpencTBeHHO B LIEHTpaJIbHOM YacTH 3Ta KOJIbLIEBasi CTPYKTypa B CEBEPO-
3amaJHOM HallpaBJCHUU MepecekaeTcsi | 1aBHOKABKAa3CKUM pa3jioMOM, KOTO-
pBIN JIETUT 3Ty CTPYKTYpPY Ha JBe paBHbIe NoJoBUHBEL. C ceBepo-3amana omnpe-
JENUTh PparMeHTHl JyrooOpa3HBIX CTPYKTYpP HE MPEICTaBISICTCS BO3MOKHBIM.
PacrnonokeHre Bcex HbIHE U3BECTHBIX PYAHBIX MECTOPOKIACHHUM U PYAONPOSB-
JICHUH, a TakKe XOTS W Ciadoe pa3BUTHE MHTPY3MBHOTO Marmarm3ma, oopa-
3YIOIIETO JTaWKOBBIM TOSIC OOIIEKaBKA3CKOTO MPOCTHPAHUsI, B HEKOTOPOH CTe-
neHu 00yCIIOBIMBAET MarMaTOTEHHYIO TIPUPOY ITOH CTPYKTYPBI, COOTBETCT-
ByIoIIeH c1ab0 3pyAMpPOBAaHHOW YacTH KPYITHOTO TJIYOOKO 3aJieraloiero WH-
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Tpy3uBHOrO MaccuBa. JlemmdpupoBannas Kaxckas u IllekuHCckass ME30KOJIb-
LIEBbIE CTPYKTYPBl OXBaThIBAIOT BOJOPA3JEIECHHYIO 4acTh benakano-lllexun-
CKOM METaJUION€HWYECKON MNpOBUHIUU. ONpenenuTh MEPBUYHYIO MNPHUPOIY
ATUX KOJIBLEBBIX CTPYKTYp NPEABApUTEIbHO 3aTPYJHUTENBHO. BblmeoTme-
YEHHbIE KOJIbLIEBBIE CTPYKTYpPbl T€HETHUECKH 10 BUIMMOMY OTHOCSTCS K TEK-
TOHOT'€HHBIM M YK30I'€HHEIM [ 8].

Ha xocMmuuecknx CHMMKAax BIOJIb CEBEPHOIO U FOKHOTO CKJIOHOB ['naB-
HOKaBKa3CKOTo XpeOTa JO0BOJIBHO 4YETKO Aemmudpupyercs aBa pazinoma. Ha
KPYITHOMACIITAOHBIX KOCMHUYECKUX CHUMKAX 3TU PA3JIOMbI B OTJIMYKE OT Teje-
BHU3HOHHBIX CHUMKOB OTOMBAIOTCS HA 3HAUUTEIHHOM PACCTOSTHUU APYT OT JIPY-
ra, 4ro yKa3blBa€T Ha TO, YTO 3THU pa3JIOMbl, T.€. ceBepHbIM — Ilmexum-
TeipHay3CKUN U FOXKHBINA-JlypYy/OKUHCKUN IIOBHBIE 30HBI MaJal0T HABCTPEUYy
JpYT K Ipyry (CEBEpHBII Ha 10T, a I0KHBIN Ha cesep) [8].

bbulo BBISICHEHO, YTO YCTaHOBJIEHHBIH aBTOpPaMH JHHEAMEHT COOTBET-
CTBYIOT TJIaBHOKABKa3CKOMY ITYOMHHOMY pa3jioMy U BO BPEMsI MOJIEBBIX pabOT
ObLTO OOpalIeHo BHUMaHKWE Ha (PparMeHThI ATOTO JiMHeameHTa. Hanmuuue pyn-
HOW MUHEpaIM3al1H B y3J1aX [IEPECEUEHNUs IMHEAMEHTA C KOJIBLIEBBIMU CTPYK-
TypaMu MOKa3bIBaeT MEePCHEKTUBHOCTh 3TOM 30HBI.

Pa3peiBHBIE HapylleHHs] HCCIEIOBAHHON TEPPUTOPUHM IO MarepHaiam
e prUpoBaHUsl KOCMHUYECKUX, BBICOTHBIX U OOBIYHBIX a3pO(OTOCHUMKOB
pa3HOro maciurtada BbBIACNAIOTCS NMPEKPAaCHO, KOTOPHIM XapaKTEpHBI CIELU-
¢duueckue Gopmel penbeda: CIpsSMICHHBIE TOJMHBI, PACIIONIOKEHHBIE OJHA Ha
MPOJOHKEHUN JIPYTOd, YCTYIBl B pefibee U TPaHuIlbl 30H C Pa3IUYHBIM PH-
CYHKOM penbeda MW XapakTepoM 3SPO3MOHHOTO pacwieHeHus. Kpome Toro,
OOJBIIMHCTBO Pa3pbIBHBIX HApPYIIEHUH BMEMIAIOMIMX MOPOJ OTIUYAIOTCS H3-
MEHEHUEM U MHTEHCUBHOCTHIO (pOoTOTOHA. [ TaBHBIM JeIUPUPOBOHHBIM MPH-
3HAaKOM OOJIBIIIMHCTBA BBIACIICHHBIX PAa3pPbIBOB SIBISETCS UX MPSIMOJIUHEHHOCTD,
YTO YETKO HAOII0AaeTcs Ha a3po(OTOCHUMKAX B BUJIE JIMHEAMEHTOB [8§].

3HauMTeNbHASI YaCTh Pa3pbIBHBIX HAPYIIEHUU Ha BOJOpPA3AEIaX U XO-
po1Io OOHAXKEHHBIX CKJIOHAX JeMmU(pUpyeTcs: OTUETIMBO-IIPSIMBIMU JIUHUSIMU,
PE3KO BBIPAKEHHBIMU CEUIOBUHAMH, JUHEHHO-BBITSIHYTHIMU CBETJIBIMU I10-
JOCaMU COOTBETCTBYIOUIMMH THUIPOTEPMAaIbHO-U3MEHEHHBIM, OKBaplIOBaH-
HBbIM, JUMOHUTU3UPOBAHHBIM MOPOJaM, a Ha YYacCTKaX, MOKPBITHIX PHIXJILIMU
COBPEMEHHBIMH OTJIOXKEHHUSIMH, OHM 3aMacKUPOBAHBI U YCTAHOBIIEHBI MPHU TO-
MOIII KOCBEHHBIX MPU3HAKOB.

B menom, B mpeaenax MCCIeIOBaAaHHONW TEPPUTOPHHU Pa3pbIBBI CEBEPO-
3aMaHOrO HaIlpaBJIEHUs B MaTepUalax a3pOKOCMUYECKUX CHEMOK ITO3HAIOTCA
HAMHOTO JIy4llle, YeM pa3pbIBHbIE HAPYLIEHUS CEBEPO-BOCTOUHOTO HAIpaB-
JICHHUSL.

KpoMe kpynHbIX pa3pbIBHBIX HApyLICHHH B Mpelaenax HCCIeI0BAHHOU
TEPPUTOPUHU, OCOOCHHO BIIOJIb KPYMHBIX TEKTOHMUYECKUX HapymeHui (Kexna-
MEIaHCKOW B30pOCOHAIBUTOBAs 30HA) HA CpeAHE- M KPYHMHOMAacCIITaOHBIX
CHUMKaxX OTYETIMBO JNCMIU(PPUPYIOTCS MEJIKHE pa3phIBHbIC HAPYIIEHUS U Tpe-

72



HIUHBL. B OTIOXeHusX cpeiHel IOopbl 3TH MEJIKHE pa3phiBbl Ha a’podo-
TOCHUMKAaX BBIACISAIOTCS JAa)xe JIydlle, YeM KpPYIHbIe pa3joMbl M Jemud-
PUPYIOTCS B BUJE Y3KHUX MPSMOJUHEHHBIX MOJIOC C TEMHBIM (POTOTOHOM, 00-
PAa30BaHHBIMU 34 CUCT THUAPOTCPMAJIbHO-U3MCHCHHBIX ITOPOJ U OTHOCHUTCIILHO
rycToul pacturenbHoctu [8,11].

Bwmecrte ¢ Tem, aHanm3 MaTepuUaToB a’dpOKOCMUYECKUX B MOPQOCTPYK-
TYpPHBIX HCCIIEOBAHUN B COBOKYITHOCTH C I€0JIOTO-re0(pU3NIECKUMH U Te0XU-
MHYCCKHMMHU JaHHBIMH, HAJIUYUEC KOJIBIICBBIX H JIMHEHHBIX CTPYKTYp, a TAKXKC
6J'IaFOHpI/I}ITHBIX T'€OJIOTUYCCKUX yCJ'IOBI/II\/'I AJI JIOKAJIU3alu SQHAOTCHHBIX pYI-
HBIX CKOIUJICHUH, OOyCIIOBIMBAeT MNOTEHUUAIbHYIO MEPCHEKTUBHOCTh STOU
iomanu. Ecmu YUCCThb, YTO NOCICAHAA HCIIOCPCACTBCHHO SABJACTCA HOTI'O-
BOCTOYHBIM MPOAOJDKEHHEM benokaHo-3aratalibCKoro pyaHOro paioHa, TO
3TOT BBIBOJ UMEET 101 OO0 BBICOKOE OCHOBAHHE.

HeobxoammMo OTMETHTH, YTO HECMOTPS Ha JCTAIbHYIO 00paboTKy Mare-
pUajioB a3pOKOCMHUYCCKUX CBCMOK U MPOBCIACHHBIX ITOJICBBIX HCCHGHOBaHHﬁ,
npeJyiaraéMble BbIBOJIBI O 3aKOHOMEPHOCTU Pa3MEILEHUsl PYAOINPOSBICHUN U
MPOTHO3a TMOJIE3HBIX HCKOMaeMbIX berokaHo-3akaTaabCKOro pyaHOTO MOJs, B
00JIBIIION cTerneHu, 0a3UpPyIOTCs, B OCHOBHOM, Ha JIAHHBIX JEMUGPUPOBAHUS U
MOBEPXHOCTHOTO M3Y4YEeHHsI, KOTOphIE KaK ObLIO yKa3aHO, Jajio 00OCHOBaHHE
YETKO YCTaHOBUTH IIPUYPOUYECHHOCTH PYAOINPOSBICHUNM K ONPEIEICHHBIM TEK-
TOHUYECKUM CTPYKTYpaM U MarMaTu3My.
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SARIBAS STRUKTUR-FORMASION ZONASININ FiLiZ DASIYAN
STRUKTURLARININ OYRONILMOSINDO DiSTANSION MOLUMATLARIN
TOTBIQI

V.M. BABAZADO, M.N.MOMM®ODOV, B.H.QOLONDOROYV, A.i..XASAYEV,
N.O.IMAMVERDIYEV, M..MANSUROV, Z.A.VOLIYEV, A.LLHUSEYNOV,
AM.ISMAYILOVA, U.i. KORIMLI, T.0.MOMMODOVA, E.R.QOMBOROVA

XULASO

Mogqalodo Saribas struktur-formasion zonasi daxilinde filiz dasiyan strukturlarin
Oyronilmoasindo distansion molumatlar verilmisdir. Molumdur ki, Saribas struktur-formasion
zonasinda kolgedan vo kolgedan-polimetal minerallagsmasinin tozahiirii imumi geoloji va
struktur xiisusiyyatlori ilo saciyyoalonir. Filiz minerallagsmasinin yerlogsmosinoe nozarat edon
struktur amillor baglica olaraq derinlik qirtlmalart vo onlarla slagsli olan atilma-iistogalmo
zonalar1 hesab olunurlar. Oyilma qirisighigt kimi diger ikinci tortibli strukturlarda filizlognonin
yerlosmasina tasir gostarir.

Geoloji-geofiziki vo geokimyavi molumatlarla birlikds distansion todqiqat materialla-
rinin tohlili asasinda Saribas struktur-formasion zonasi daxilinds yeni potensial perspektivli
filizli saholor agkar edilmisdir.

Acar sozlor: Saribas struktur-formasion zonasi, distansion todqiqatlar, struktur amillar,
filizli zonalar, perspektivli sahalor

APPLICATIONS OF REMOTE DATA IN THE STUDY OF ORE-STRUCTURES
OF THE SARYBASH STRUCTURAL-FORMATION ZONE

V.M. BABA-ZADEH, M.N.MAMMADOYV, B.H.GALANDAROV, A.ILKHASAYEYV,
N.A.IMAMVERDIYEV, M.I . MANSUROYV, Z.A.VALIYEV, A L.HUSEYNOYV,
A.ML.ISMAYILOVA, U.L.LKERIMLI, T A.MAMMADOVA, ER.GAMBAROVA

SUMMARY

The article describes the results of applying remote data in the study of ore-bearing
structures within the Sarybash structural-formation zone. The manifestations of pyrite and
pyrite-polymetallic mineralization known on the area are characterized by common features of
the geological and structural structure. The structural factor controlling the location of ore
mineralization is, in most cases, deep-lying faults and associated zones of upslope thrusts.
Other secondary structures, as such, folds of folds also affect the placement of mineralization.
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Based on the analysis of remote research materials in conjunction with geological,
geophysical and geochemical data, new potential promising ore-bearing areas have been
identified within the Sarybash structural and formation zone

Key words: Sarybash structural-formational zone, remote studies, structural factors,
orebearing zones, perspective areas.

Hocmynuna 6 peoakyuro: 07.09.2017 .
Hoonucano xk newamu: 21.10.2017 2.
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VOLVOLOCAY-QUSARCAY CAYLARININ YUXARI
AXARLARINDA DAG-COMON CiMLi TORPAQLARDA
AGIR METALLARIN (V,Cr,Mn,Co,Ni,Cu,Zn,Pb)
YAYILMA XUSUSIYYOTLORI

I.LF.QULIYEV
Baki Doviat Universiteti
ilgar.guliyevl @gmail.com

Dag-¢coman ¢imli torpaglarin yuxar: horizontunda agir metallarin migdart va paylan-
mast tizra yeni malumatlar alda edilmisdir. Miiayyan olunub ki, torpagin bu horizontu litosfera
nisbatda Ni, V, Pb, Zn yiiksak, Co, Cr, Cu klarkatrafi va klark, Mn asagi klark konsentrasi-
yalart ila saciyyalonir. Humus horizontunda Mn, Zn, Ni, Cu akkumulyasiyas: miisahida edilir.
Bir sira agir metallarin migdarlart arasinda motabar asilihiglar askar olunub.

Acar sozlor: agir metallar, dag-¢omon c¢imli torpaqlar, konsentrasiya klarklari,
korrelyasiya omsallari

Yura dovriinlin gil tobogoli, zaif golovi — neytral (pH 7.0-7.5) qum-
dasilar1 elyiivisi iizorindo formalasmis dag-comon ¢imli torpaqglar qisa profilli
olub, ¢imli tobaganin qalinli1 5-7 sm arasinda dayisir. Torpaqlar ¢inqulli, orta-
yiingiil gilcali olub, yuyulub — ¢ixarilmis karbonathdir. Si0, vo R,0O;3 profil
tizro horokoti agkar olunmur, miqdarlart uygun olaraq 56-66 % va 20-25 %
hiidudlarinda doyisir. Daomirin paymma 20-30 % diisiir. Torpaqglar yiiksok
doymus, miibadilo 6ziillorinin comi yuxar1 horizontda 40-50 mq-ekv edir vo
dorinlik iizro azalir. Bu horizontda torpaq miihitinin reaksiyasi neytral, zoif
golovi hiidudlarda doyisir, asagi horizont iso — golovi (pH 7.9-7.4) miihitlidir.
Yuxar1 horizontda humusun miqdar1 orta hesabla 16,6 % edir va dorinlik iizro
azalir. Humus osason fulvat xarakterlidir (C,/C=0.52-0.63) [2,5]. Bizim mo-
lumatlara goéro humusun yuxar1 horizontda miqdar1 0.34-25.2 % hiidudlarinda
doyisir vo orta olaraq 12.4 % edir, yliksok (>10.0%) kimi tosnifatlanir. Forz
etmok olar ki, humus miqdarlarinda yiiksok variabellik dag soraitindo torpaq
omalogalma ilo olagadardir: yamaclarin dikliyi vo ekspozisiyasi torpaq
Ortiiyiliniin biitovliikk doracosi. Homginin niimunolor daxiline asinmis torpaqlar,
yaxud yliksok tizvi maddeleri qirint1 da diige biler.
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Cadval 1
Valvalacay-Qusarcay caylarinin yuxari axarlarinda subalp qursagin
dag-comoan ¢imli torpaqlarinin iist horizontunda agir metallarin

miqdarlarinin statistik paylanma parametrlori (N=109, x-10°%)

Dayismoa Paylanma X X -in
Elementlor | R;% genisliyi ganunauyg. Orta métobar V, | KK, | KK, | K,
miqdar intervah %
\4 100 1.0-25.0 LN 12.5 9.3-12.9 35 1.3 1.1 | 0.73
Cr 100 3.0-15.0 N 8.5 5.9-9.1 27 1.0 24 ] 0.63
Mn 100 2.0-200.0 LN 80.7 51.1-120.0 | 61 | 0.81 | 0.85 | 4.0
Co 98 A/olm.-3.0 N 1.6 1.4-1.8 30 | 0.89 | 056 | 1.6
Ni 100 2.0-20.0 LN 9.9 9.0-12.4 33 1.7 1069 | 1.8
Cu 100 1.0-10.0 LN 5.0 4.9-5.2 43 1.1 043 ] 1.6
Zn 59 | A/olm.-20.0 N 104 9.8-11.9 41 1.2 1059 | 3.1
Pb 100 1.0-8.0 N 2.0 1.8-24 37 1.3 2.1 | 0.63
Ry 1.2 ] 0.51
Humus, % | 100 0.34-25.2 124

Qeyd: KK, — mikroelementlarin torpaqlarda konsentrasiya klarklari (A.P.Vinoqradov).

Rayonun dag-comon ¢imli torpaqlarint saciyyolondirmadon avval kon-
tinent (quru) torpaqlarinda V,Cr,Co,Ni,Cu,Zn,Pb klark migdarlarinin paylanma
xlisusiyyatlorini nozordon kecirok [3]. Litosfer klarki ilo miiqayisado quru
torpaqglar1 Cu (0.43 KK), Co (0.56 KK), Zn (0.59 KK), Pb (0.63 KK), Ni (0.69
KK) ilo kasibdir. Mn (0.9 KK) vo (1.1 KK) konsentrasiyalari litosferdo olan
miqdarlara yaxindir. Xromun (2.4 KK) boyiik konsentrasiyaya malik oldugu
torpaqlar qeyd olunur. Oyronilon agir metallara goro quru torpaglari, osas
etibarilo, anionogen kimyovi torkiblo (A=1.75, K=0.63; A/K=2.8) sociyyslonir,
onlardan on boylik konsentrasiya ilo Cr (2.4 KK), kationogenlordon iso Mn (0.9
KK) segilir. Bu mikroelementlorin toplanma omsali (R) [1] kontinent torpag-
larinda 0.91-2 borabordir, yoni onlarin litosferds toplanmasina yaxindir.

Subalp qursaginin dag-¢comon torpaqglarmin yuxari horizontda agir me-
tallarin miqdarlarinin 6yronilmo naticolori 1 sayli codvoldo gostorilir. Analiz
naticalarinin riyazi islonilmasi yuxari horizontda praktiki olaraq biitiin Oyre-
nilon mikroelementlorin 100 %-1i rastlagmasini miisyyan edib. Cu vo Zn istisna
olmagqla, onlar uygun olaraq niimunalorin 98 % va 59 %-dos agkar olunub.

Agir metallarin miqdarinin statistik paylanmasi torpagda Mn (61.0 %)
liclin ¢ox yliksok doyismo doracosini vo Zn, Cu {igiin iso 41-43 %-o enmosini
askar etmisdir. Miqdarlarin yaxin toraddiidlori ilo (30-37 %) Co, Ni, V, Pb
sociyyalanir. Cr (27 %) miqdarlari an six olaraq paylanir.

Cr, Co, Zn, Pb miqdarlarinin paylanmasi normal, V, Mn, Cu, Ni iso
lognormal funksiyaya tabedir. Mikroelementlorin hesablanmis orta qiymatlori
miqdarlarin etibarliliq hiidudundadir. Bu, mikroelementlorin dag-comon ¢imli
torpaqlarin yuxari horizontunda geokimyovi paylanma gostaricilorinin mo-
toborliyina dolalst edir. Torpaqglarda mikroelementlorin orta migdarlarinin lito-
sfer klarklar1 ilo miiqayisasi Ni (1.7 KK), Pb,V (1.3 KK), Zn (1.2 KK) klarkdan
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istiin konsentrasiyalarini, Co (0.90 KK), Cr (1.0 KK), Cu (1.1 KK) klark vo
klarkotrafi vo Mn (0.81 KK) klakdan asagi migdarini askar etmisdir.

Torpagin yuxar1 horizontu anionogen vo kationogen elementlorin (A=1.2,
K=1.2; A/K=1.0) borabor giymatlori ilo sociyyalonir. Oyronilon elementlor
lizro toplanma omsali 1.2-yo borabordir; bu, litosfer {i¢iin olan soviyyoni ciizi
suratda listoloyir.

Agir metallarin kontinent (quru) torpaqlarinda vo subalp qursagin dag-
¢omon ¢imli torpaqlarda geokimyovi paylanma parametrlorinin [3] miiqayisesi,
(coadval 1 va sokil 1) onlarin davranisinda mahiyyatli forqlori agkar edilib. Belo
forqlor torpaq omsologatiron siixurlarin element torkibinin xiisusiyyatlori vo
dagliq soraitlordo torpaq omolo-
golmo prosesinin sociyyavi xas- KK
solori ilo olagolondirilo bilor. Belo
ki, dag-comon ¢imli torpaqlar Ni,
Zn, Cu, Co boyiik konsentrasiya-
lar1 ilo xarakterikdir vo Cr, Pb
kimi elementlorlo kasibdir. V vo
Mn miqdarlarinda boytik forqlor
geyd olunmur. Osason anionogen
torkibli torpaqlarin klarklarindan
forqli olaraq, dag-¢comon ¢imli tor-
paqlar anionogen va kationogen
elementlorin borabor konsentra-
siyalari ilo saciyyalonir. Torpaqlar
anionogen va kationogen element-
lorin maksimal miqdarlarina gore
do forglonir: kontinent torpaqla-
rinda bu — Cr vo Mn, dag-¢omon 0,3
cimli torpagda — V vo Ni-dir.
Umumiyyatlo, dag-comon ¢imli
torpagin yuxari horizontuna 6yro- Sok.  Agir metallarin torpaqda (Vinoqradov)
nilon mikroelement qrupunun 1.3 (1) vo V91V919§ay-Qusangy .c;aylarlmn yuxart
dofo viiksok toplanma intensivlivi axa.rlarlnda dag-gsmgn QlH:lll torpaqlarln st

yu p y horizontunda (2) geokimyavi spektrlari.
xasdir.

Agir metallarin torpaqlarda miqdar soviyyasi bir qayda olaraq ana (kok-
lii) siixurlarda elementlorin miqdari ilo miioyyon olunur. Lakin torpaq omalo-
golmo proseslorinin litogen osasla miirokkob qarsiligl tasir proseslori natico-
sindo torpaqglarda moxsusi mikroelement torkib formalasir. Todqigat rayonunda
humus horizontunda alliivial-akkumulyativ omsallarin (K.,) 0yronilmosi noti-
cosindo, miixtalif mikroelement assosiasiyalari ayrilir ki, onlar yuxar1 hori-
zontda toplanir. Bura Mn (K..,=4.0), Zn (K..,=3.1), Ni (K..,.=1.8), Co, Cu
(Ke.a=1.6) aiddir. Kationogen elementlorin akkumulyasiyasi zaif galovi soraitdo
onlarin birlogsmalorinin az miitohorrikliyi (¢evikliyi) ilo sortlonir [4]. Cr, Pb vo

Cr Pb V Mn Ni Zn Co Cu
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V kimi elementlor assosiasiyalar omolo gotirir, lakin onlar belo torpaq
omalagalma soraitlorinds torpagin {ist horizontunda toplanmurlar.

Torpaq omolo gotiron siixurlarin islonilmasi (asinma vo s.) prosesindo
{izvi maddolorin boyiik rolu vardir. isdo humus vo mikroelement kompleksi
arasinda olagolorin qiymatlondirilmaosi iiglin korrelyasiya metodu totbiq edilib.
Yuxarida gostorildiyi kimi, dag-comon ¢imli torpagin yuxari horizontunda
humusun miqdar1 0.34-25.2 % arasinda doyisir. Bu zaman miisbat etibarli slago
yalniz humus vo manqgan arasinda (r=0.32, rs4,=0.31 oldugda) geyd olunur.
Humusla birbasa zoif olagolor Pb, Zn (r=0.09-0.12) vo humusun Cr, Ni, Cu, V
(r=-0.4-0.14) ilo zoif oks slagolori miisahids edilir.

Mahiyyaetli (boyiik) monfi asililiqg humus vo kobalt (r=-0.32) arasinda as-
kar olunub. Qeyd etmok lazimdir ki, dag-¢oman ¢imli torpagin humus horizon-
tunda mikroelementlorin miqdarlar1 arasinda zsif slagolor qeyd olunub. Miisbot
gercok olagolor V-Cr (r=0.38, r54=0.31 oldugda), V-Co (r=0.42), V-Ni
(r=0.40), Cr-V (r=0.38), Cr-Co (r=0.42), Cr-Ni (r=0.60), Co-V, Cr (r=0.42),
Ni-V (r=0.40), Ni-Cr (r=0.60), Cu-Zn (r=0.42), Zn-Cu (r=0.42), Zn-Pb
(r=0.44) miqdarlar1 arasinda movcuddur. Oks mahiyyatli olagolor yalniz Mn-
Co (p=-0.54) miqdarlar1 arasinda miisahido edilib.

Beloliklo, todqigat naticosindo V, Cr, Mn, Co, Ni, Cu, Zn, Pb miqdar-
larinin saviyyalari vo onlarin dag-¢amen ¢imli torpaqlart humus horizontunda
bozi paylanma qanunauygunluglar1 agskar olunmusdur.

Dag-comon ¢imli torpagin yuxart humus horizontunda regional geokim-
yovi xilisusiyyot Ni, Pb, V, Zn klarkdan yuxar1 toplanmalari, anionogen vo ka-
tionogen elementlor qrupunun borabor konsentrasiyalari vo Mn, Zn, Ni, Co, Cu
yuxar1 horizontda akkumulyasiyasidir. Yuxar1 horizontda humus maddslorinin
miqdar1 gergak, birbasa olaraq, manqanin miqdari ils slagali, kobaltin miqdari
ilo 1so manfi xarakterlidir.

ODOBIYYAT

1. AseccanamoBa M.A. ['eoxuMunyeckue mokasaresu 1o u3ydeHuro ganamadros. M.: Mock.
Yuusepcurera, 1987, 108 c.

2. Ammes I'.A., I'acanos LII.T"., AmueBa P.A. 3emenpHbIe pecypchl A3epOaiipkaHa M OXpaHa.
Baky: Azepremp, 1987, 200 c.

3. BoiitkeBuu ['.B., MupomankoB A.E. u np. Kpartkwuii cipaBogank no reoxumuu. M.: He-
npa, 1990, 476 c.

4. Tlepemsman A.U., Kacumos H.C. T'eoxumus masamadTta. M.: Actpes-2000, 1999, 766 c.

5. Camae M.D. JlmarHocTrka u Kiaccupukammsa mouB AsepOaiimkana. baky: Omm, 1990,
240c.

79



COJIEP’KAHUE MUKPOSJIEMEHTOB V,Cr,Mn,Co,Ni,Cu,Zn,Pb
B I'OPHO-J1YTI'OBOM JEPHOBOI [IOYBE BEPXOBBEB
PEK BEJIBBEJIUUAM - KYCAPYAM

N.o.I'YJIMEB
PE3IOME

HccrenoBanus o U3yYEHHIO TSXKENBIX METAUIOB B BEPXHEM FOPU30HTE FTOPHO-IIyTOBOM
JEPHOBOH MOYBHI MO3BOJIMIH MOJYYUTh HOBBIE JAHHBIE O COJAEPHKAHUU M PACIPEIEICHUH Ba-
noBeIx ¢opMm Ni, V, Pb, Zn. B pe3ynpTare uccienoBaHHs yCTAaHOBJIEHA, YTO BEPXHHUH TOpH-
30HT TI0YBbI XapaKTEPU3yETCsl BBIICKIAPKOBBIMI KOHLEHTPALMSIMU (OTHOCUTENILHO JIUTOChe-
pe1) Co, Cr, Cu, oko0OKIapKoBBIMH U KiIapkoBeIMH - Co, Cr, Cu, HIXeKIapkoBbIMH - Mn. B
TYMYCOBOM ropHu30oHTe HaOmojaercs akkymyssiuust Mn, Zn, Ni, Cu. BrisiBieHbl JOCTOBEpHBIE
3aBHCHUMOCTH MEX/Ty BaJIOBBIMH COJICPKAHUSAMHE Psiia TSHKENBIX METaJIOB.

KaioueBble cioBa: TSDKENbIE METAUIBl, TOPHO-JIYTOBBIE JICPHOBBIC ITOYBBHI, KIAPKH
KOHLICHTPALNH, KOAPPHUITHEHTH! KOPPEISIUH

CONTENTS OF THE MICROELEMENTS of V, Cr, Mn, Co, Ni, Cu, Zn, Pb
IN THE MOUNTAIN-MEADOW SOILS OF THE UPPER FLOWS
OF VELVELECHAI - GUSARCHAI RIVERS

LF.GULIYEV
SUMMARY

The study of heavy metals in the upper horizon of mountain-meadow sod soil have
provided new data on the content and distribution of the total forms of Ni, V, Pb, Zn. As a
result of the study, it was established that the upper horizon of the soil is characterized by out-
of-the-center concentrations (Co, Cr, Cu, near-clark and clark concentrations) of Co, Cr, Cu,
and lower-cluster concentrations of Mn. The accumulation of Mn, Zn, Ni, Cu is observed in the
humus horizon. Reliable relationships between the gross contents of a number of heavy metals
have been revealed.

Key words: heavy metals, mountain-meadow turf soils, concentration clarks,
correlation coefficients

Redaksiyaya daxil oldu: 12.09.2017-ci il
Capa imzalandi: 24.10.2017-ci il
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YCI0BUS TOKAJIM3AIIAHN 3010TOT'O OPYIEHEHHWA
B TYJA/IVTIAPCKOM PYJHOM I10OJIE (MAJIBIM KABKA3)

H.HUAUCMANJIOBA
bakunckun I'ocyoapcmeennwiii Ynueepcumem
nara-ismayilova@bk.ru

B cmamve paccmampusaromes ycnogus iokaauzayuy 3010mozo opyoenenus Tynaniap-
cKko20 pyonozo noas Manoeo Kakasa. B pesynomame npogedennvix ucciedosanuii Owiio evlsic-
neno, umo Tyrannapckoe none cocmoum u3 CUIbHO OKEAPYOBAHHLIX U KAOIUHUMOBLIX HOPOO,
20e umeemcs 30J10MOHOCHAA U cepebpenas munepanuzayus. 30ecy codepacanue Au cocmag-
asiem 25-30% npu 0.2-0.5 mm, 75% oce cocmasnsiiom pasmeput 0.05-0.02 mm. Yemanoaneno,
umo npoyecc pyoooopazo8anus bl OTUMENbHBIN U MHO20IMANHBII.

KuroueBble ¢JI0Ba: 30J10TOE€ OpyJeHEHHE, KBapIEBBbIC JKHUIBI, TyJauiapckoe pyaHOe
roJie, Manerii KaBkas.

[efirenbckas rpynma 30J0TONPOSIBICHUIM pacriojaraeTcss Ha IOro-3a-
nane [eifrenbckoro paifona mexny pekamu ['sHmkavail u Kropekuaii, oOpa-
3YIOIIMMH BOJIOpa3/iesl B TOPHOU cucTeMe. B mose B pa3HOM CTeneHr MIUPOKO
pa3BUTHI KBapI-CYJIb(UIHBIE ¥ TUIPOTEPMATbHO-U3MEHEHHBIE XUl OTMe-
YEHHas TpyIa 30J0TO NPOSABICHUN paclpacTpaHseTcs B 3anaqHoN yactu [ ei-
reJIbCKOI0 TOJHATHUS, B 30HE KOHTAaKTa BOCTOYHOHN M IOr0O-BOCTOYHOM YaCTIX
3ypHalaZCcKOro IpaHOJWOPUTOBOTO HHTPY3MBa BEPXHEIOPCKOTO BO3pacTa U
OKPY>KEHBI C 3amaja U CeBepo-3amaja CepHO-KOIUeAaHHBIMU pyaamu Yupar-
nepu-ToraHaauHcKoro nojis. B TeKToHUYeCKOM OTHOIIEHWH YuparaepuHckoe
PYAHOE TOJIE PACTIOJIOKEHO B LEHTPAIBHOW 4acTH ['edrenbCcKoro mogHATUs U
MPEACTABISIET CO0O0M BYJKAaHO-TEKTOHHYECKYIO CTPYKTypy. OcHOBa 3TOH
CTPYKTYpBI OblIa 3aJI0KeHa elle B 0all0CCKOM BEKE B CBSI3M C BOCXOSIIUMHU
KOHCEIMMEHTAllMOHHBIMU TEKTOHHYECKUMH JBHXkeHHsMH. Havano dopmupo-
BaHMIO ['efrenbcKoro ByJIKaHO-TEKTOHHMYECKOTO MOJHSTHS MOJIOKWIM TpyIna
MPOCTPAHCTBEHHO COJMKEHHBIX 0alOCCKUX BYJKAHMYECKUX alNapaToB LEHT-
pallbHOTO THIA, 00pPa30BaBIINX CEPHUIO BYIKAHO-KYIMOJIBHBIX MOCTPOCK, sapa
KOTOPBIX CJIO’KEHBI BYJKAaHUTAMHU KHCJIOTO COCTaBa-pUOJUTAMU. JTU BEPXHE-
Oaiiocckre ByJIKaHHYECKHE MOCTPOiku ¢ mepudepun obnekaroTcs 0aTCKUMU
BYJIKAHOT'€HHO-0CaJJOUYHBIMU OOpa3oBaHusIMH. [1o3ke, B paHHEKOJUTU3UOHHBIH
stan pazButus Comxuto-Kapabaxckoil 30HbI, OHU OBLIM BOBIICYCHBI B CKIIAJI-
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YyaThle TPOIECCHI, ACPOPMUPOBATUCHL M TMPUOOpPETH UYepThl OpaxXWaHTUKIIH-
Haneil. Hanbonee nnTepecHa u sipko BeIpakeHa YuparaepuHcKas ByJIKaHUYEC-
Kasi MOCTPOMKA, K [IEHTPAIbHOM >KEPJIOBOM YaCTHU KOTOPOU MPUYPOUEHBI KPYII-
HbIE IITOKOOOpPAa3HbIe Tejla MAaCCUBHBIX CEPHOKOJYEIAHHBIX DY OAHOMMEH-
HOTO MECTOpPOXKJIeHUs. baTckue ByJlKaHMYECKHE MPOLECChl, HAJIO)KEHHAs MeJ-
Kasl CKJIaJ4aToCcTh U 0COOEHHO CHMHBYJIKAHMYECKHE U 0oJiee MO3/JHUE pa3phiB-
Hble HApYIICHUS pa3HBIX HAMpaBiICHUM CUIBHO M3MeHWIH obOmuk Yuparge-
PUHCKON BYJIKaHUYECKON MocTpoiku. Bee 3T0 co3nmaBano 6iaronpusTHyio 00-
CTaHOBKY JIJIsl IPOLIECCOB METACOMAaT03a B X0JI€ PYJOOTIOKEHHUS, ChITPABILIErO
OCHOBHYIO pOJib IIpH (POPMHUPOBAHUU PYIHBIX 3anexeil. Moponoruuecku py-
JIbl OMHCHIBAEMOT0 PYIHOTO TOJS, HECMOTPS Ha OTHOCHTENIBHO MPOCTOMl Cco-
CTaB, CYIIECTBEHHO OTJIMYAIOTCS MEXAY COOOW Kak B CTPOCHHMH, TaK U IO-
COJIep’KaHuIo0 cephl B pyaax. B kauecTtBe Mopdonoruueckux pasHOBHIHOCTEH
CYIb(QHUIHOTO OPYACHEHUS MOTYT OBITh BBIIEICHBI CIEAYIOMINE TUIIBL: 1) 1mTO-
KM ¥ IITOKOOOpa3HbIC Tela; 2) JTMH3BI U JTUH3000pa3HbIC Tela; 3) BKPAIUICHHOE
U TPOXKUIKOBOE opyAeHeHus [6]. IHTpy3uBHBIE U CyOBYJIKaHUYECKHE MAaCCHI
AaKTUBHO BO3JCICTBYsS Ha OKpYXalOUIMe MOPOJbl CTaIM MPUYMHOW HUX MeTa-
COMATHYECKOT0 M3MEHEHHs. DTa 30Ha M OOJBIIMHCTBO XHJI B Pa3sHOM KOJIH-
YECTBE HOCHUT 30JI0TYIO, CEpEOPEHYI0 WHOT/a JaKe MOJUOICHOBYIO MHHE-
panmuzanuro. Takxke oTMeuaeTcs ciiadasi MUPUTOBAs U XaTbKOMUPUTOBAS MUHE-
panuzanus. B rpynmne 'edrenbCckux 30JI0TONPOSBICHUM, 3aHMMatommX S50 KB.
KM oTMedeHo Oonee 60 3omotoconepkamux xui. OHU, B OCHOBHOM, PacIio-
naratotcs B 4 pynsbsix nonsx: [lant, Tynammap, Capeiuyxyp, Arcy.

Cpenu HUX caMbIM NEPCIEKTUBHBIM siBisieTcs Tynamiapckoe nose. OHO
pacmojoKeHO Ha CeBepOo-BOCTOYHOM ckjioHe Manoro KaBkasa u Haxoaurtcs B
BYJIKaHOTEHHBIX MTOPOJIaX BEPXHEro 06aioca u KUMEpUpKa. ITa 30Ha IPOXOAUT
yepe3 AepeBHIo Tynamnap, nepecekas mpapbiid Oeper ['ssHpKavail 1 10XOIUT 10
okpyra nepeBHu Yuparisl (puc.l).

Puc.1. O630pHas xapta I'eifrensckoro paioHa.
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B reonorn4eckoM CTpOEHHU MECTOPOKICHMS Y4aBCTBYIOT IOPOJIBI BO3-
pacrta BepxHero 0Oaifoca, 6ara u BepxHel ropbl. [Iopoabl BEpXHErO CTPYKTYp-
HOTo 3Taxka 0ailoca COCTOSAT M3 JIaBbl PUOJIUTOBOTO COCTaBa U MHMPOKIIACTOB,
pacripacTpaHeHHBIX, B OCHOBHOM, B ceBepHOi yactu. [Topoasr 6arta mpencras-
JIEHHbIE aHJAE3UTaMH, aHJe3u-0a3zanbTaMu M MX TydamH, B OCHOBE KOTOPBIX
NPUCYTCTBYIOT Oa3albHbIE KOHIJIOMEPAThl TIOKPBIBAIOT OCAIKU BEPXHEro Oaii-
0ca, a caMHu TOKPBIBAIOTCS OCaJKaMH BepxHeH 1opbl. [lopoabl cpenHei 1opbl
KEJJIOBEs paclpacTpaHeHbl OTPaHUYCHO, IIIABHBIM 00pa3oM COCTOSIT U3 KOHT-
JIOMEpaTOB, YaCTUYHO BYJKAHWYECKHUX OTIOXKEHUN M OAaTCKUX HOpOJ, a caMu
MOKPBIBAIOTCS KUMEPUNCKUMU OTIIOKEHUSIMHU.

C IUTONOrMYECKONM TOYKHM 3PEHHUS 3TH IMOPOABI COCTOST M3 KPYIHBIX
CPEIHUX KHUCIBIX U KUCIBIX MOPOJ, a TAaKK€ M3 MEIKO3EPHHUCTHIX MHUPOKIac-
trueckux Tydos [5]. Tynmammapckas 30Ha obnagaeT OONBIION MOIIHOCTHIO U
NOJIBEP)KEHA MHTEHCUBHBIM THAPOTEpPMaibHBIM H3MeHeHUsM. Ha BocToke u
I0T0-3amajie ATOM 30HbI MOIIHOCTh 30HBI JocTuraer 20-90 merpos. Tynamiap-
CKas 30Ha COCTOUT M3 CWJIBHO OKBAapLIOBaHHBIX M KAOJIMHUTOBBIX mopod. Ha
TEPPUTOPUH, '€ MOPOJBI CHIBHO OKBapIlOBAHBI MOKHO BCTPETUTH XaJIbKO-
OUPUT, OOPHUT U Apyrue. B CUIBHO OKBApIIOBaHHBIX YACTAX MMEETCS 30J10-
TOHOCHAas M cepeOpeHHas MHUHepanu3anus. [IpucyTcTByIoT pyaHble U HEpYA-
Hble MUHEpaNbl. PyqHble MUHEpalbl - MUPUT, XAIBKONUPUT, cpajaepuT, raie-
HUT, TEHHAHTUT, TETPa’JpUT, reccutT. HepynHsle — kBapl, OapuT, XajleloH,
XJIOPUT, CEPULIUT, MUIO0T, pyTHI. OHU Takke MOAPA3AEISAIOTCSA 10 paclpacT-
PaHEHHOCTH.

[Muputr - rnaBHBIA pyIHBIA MHHEpas, KOTOPBIA MOXET 00pa30BHIBATH
kpuctauibl. Pazmepst ux 0.02-0.5 mMm, 0.2-0.5 mm. B penkux ciaydasx pazmepbl
ObiBatoT Oosibiie 15 MM. Pa3mepbl XanbKONMpUTa M €ro KPHUCTAIIOB JI0C-
turatoT 0.05-0.1 mm, 0.15-0.2 MM, a B penkux ciaydasx 0.25-0.3 mm.

KoBemnun nabmtomaercst B Bue KUJIOK B GopMe cdaleputa U MeIKo-
3EPHUCTBIX arperaTos.

BopuuT HabmonaeTcs B BUAE KHUIOK, TPOKUIIOK U TOJIOC.

CaMopoaHOe 30JI0TO B MAJIBIX pa3Mepax BCTPEYAETCs BMECTE C KOBEJ-
JIMHOM U XaJIbKOIIUPUTOM.

TerpasapuT npu B3aUMOJEHCTBUM C MUPUTOM O0pa3zyeT CTPYKTYpy 3a-
MEIIEHNUS.

Penbepur Berpeuaercs peaxo. 1log MUKpOCKONIOM IIBET 3TOr0 MHHEpalla
CXOJ/IEH C IIBETOM OOpHMTA W XalbKomupuTa. MHBIMH cllOBaMM 1O LIBETY pe-
HEPUT 3aHMMaET NMPOMEXKYTOUHOE MOJIOKEHUE MEX1y OOPHUTOM M XaJIbKOIH-
PUTOM, a TaKXKe MOKET npeBpamaTsesi B MOyHCOHUT (CugFe;SnSg-opanskeBblii
OOpHUT).

PasiomHBIE CTPYKTYpBI MECTOPOKIAEHHUS IIPOCTUPAIOTCS, B OCHOBHOM, B
CEBEPO-3allaJHOM HAMpaBICHUU MU COMPOBOXKAAIOTCA T'MIPOTEPMAIbHO-U3ME-
HEHHBIMU IIOPOJAMH, KOTOpBIE IPEICTABIEHBI, B OCHOBHOM, BTOPHUYHBIMH
KBapLUUTaMHU ¥ YaCTUYHO NPONWINTAMHU U KAOJTUHUTAMH.
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[IpencraBnena cxema mpoduiei IEHTPATLHON YacTH MECTOPOXKICHUS
(puc.2). ITokazaHsl ero mpojaoJIbHBIE U IONEpeyHble pa3pesbl. Ecnu paccmat-
pUBaTh NMPOJIOJIBbHEIN pa3pe3 Tynanaapckoro MECTOPOXKACHUS 10 IJIMHE, TO OH
OyZeT BBITTISAAETh Kak Obl B BUJE JABYX KIMHBEB, OCTPUEM K CEpEMHE MOJIOCHI
B CTOpoHY oBpara. [Ipu 3ToM MakcuMmanbHasi BbICOTa OJHOTO KJIMHA MO OTHO-
LIEHUIO K cpeAHel yacTu MecTtopoxkaeHus cocrasisieT 200 — 220 M, a gpyroro
— 70 m.[4].

A\ U3km

. T 18340

Puc.2. Cxema npoduiieii eHTpanbHoi yactu MectopoxkaeHus (Kamkaitn op., 2007)
a) TIOTIEPEUHBIH, CO MTOJIHHEH-KOJUIEKTOPOM U CKBaXUHAMHU; 0) TIPOJOILHBIN

Otmetum, uto 10 2002 roma reosiornueckue 0COOCHHOCTH IEHTPaTbHON
yacTu Tynamrapckoil 30HBI M3y4Yajduch B HEOOJBIIOM MacmTabe u He OBLIO
TOYHON MH(POPMAINK O MEPCIEKTHBHOCTH 30JI0TOT0 opyAeHenus. [locne cos-
nannsi MunucrepcrBa Jkonorun U [Ipupogneix PecypcoB co ctoponsl ['ocy-
napctBeHHO 'eonornueckoit Ciry>k0p1 BO30OHOBHUIICS MPOLIECC U3YUCHUS T'€0-
noruueckux ocobennocrelt Tynammapckoro pyaroro nodst. B 2004-2006 romgax
B pe3yJbTaTe MPOBEIECHHBIX AETATbHBIX I'€OJIOTUYECKUX PabOT BOKPYT IEHT-
pansHOM vactu Tymnammapckod 30HBI ObUTH OOHApPYKEHBI THAPOTEPMAIBLHO-
W3MEHEHHBIE 30HBI, 4 TaK)KE OMPEACNICHO, YTO BCE OOHAPYKEHHBIC 30HBI SIB-
JISIFOTCS 30JI0TOCOIEP KAILIUMH.

B 2007-2012 rogax ¢ 1enpro M3ydeHusl LEHTpajabHOUW yactu Tynammap-
CKOT'O T0JIsl OBLIIM BO30OHOBIIEHBI IOMCKOBBIE PaOOTHI U MTPOBEEHBI] IITONIbHS,
5 kanaB, 1 ckBaxkuna. B nepuoa 2011-2012 rogosco cropons! ['ocynapcTen-
Hoil ['eonoro-Paspenounoit Ciy:kObl OBLIM HCCIEAOBAHBI TEXHOJIOTHYECKHE
ocobeHHOCTH Tynmaniapckoro 30J0TOPYIHOTO MECTOPOXKIACHHS. Bo BpeMs Tex-
HOJIOTUYECKUX HCCIIEIOBAaHUI Py B3STHIX C JAaHHOTO MECTOPOXKAEHHUS OBLIO
BBISIBJIEHO, UTO OHU, B OCHOBHOM, TOJIBEPKEHBI OKUCIICHHUIO.

B pesynbrare reosoro-pa3zBeouyHbBIX pabOT MpoBOAMMBIX ['eomormyec-
kuM Jlemapramentom MunHucrepctBa Okojoruu U I[lpuponssix Pecypcor
Azep0aiikana, B IIEHTPAIbHOM YacTH TynamiapcKoro 30J0TOPYIHOTO MPOSIB-
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JIeHUs1 OBUTM TIOJICYMTAHBI MPOTHO3HBIC PECypChl, B mpeaenax 69.10 ToH mms
3010Ta ¥ 296.8 TOH nmns cepebpa. Bo BpeMsi TOUHBIX MCCIIEJOBaHMIA MPOBO-
muMbIx B Tynamnape BHepBble ObUTH OOHApYKEHbI 2 T€Hepalud KBaplLEBBIX
*Kuia. OHU OTIIMYAIOTCS APYr OT JApyra Kak BHEIIHE, TaK U COCTaBOM YacCTHIL
cnararomux MuHepanbl. llepBas reHepalnMoHHash KBapleBas >KUJIa TEMHOTO
nBera. TeMHasi OKpacka CBs3aHA C MapareHeTHYeCKO# accomuanuen ¢ ceped-
pPOM, 30JI0TOM, JKEJIe30M U ApyruMu. B pesynbTare mpoBeAEeHHBIX HCCIENO-
BaHUi ObLIO BBISICHEHO, uyTo Tymamnap compepxut Au 25-30% npu 0,2-0,5 mm,
75% xe cocraBisaoT pasmepbl 0,05-0,02mm. Ha ngomro pyaHbIX MHHEpanioB
npuxoautcs 15-20% npouentoB. Pazmepsl BTOpoil reHepaliui KBapleBo Ku-
76l 1107, MUKpockoniom goxonar g0 0,05- 0,2 mm, a unorna gaxe 0,3-0,5 mm
pa3MepoB XaJbKOMUpUTA, OOpHUTA, KoBelUTMHA.HaOmronaTcs BHITIHYTBIC U
miockue ¢hopmsl. [Iporecc pynoodpa3oBaHust JIUTETbHBINA, MHOTOATAITHBIM.
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TULALLAR FiLiZ SAHOSININ QIZIL FiLiZLOSMOSININ LOKALLASMA
SORAITI (KICIiK QAFQAZ)

N.N.ISMAYILOVA
XULASO
Mogqalodo Kigik Qafqazin Tilallar filiz sahssindo qizil filizinin yerlogsmo soraiting
baxilir. Tadgiqatlar naticesinde miioyysn olunmusdur ki, Tiilallar sahasi giiclii kvarslagmis va
kaolinitlogmissiixurlardan ibarat olaraq, qizil vo giimiis minerallagmasi saxlayir. Burada qizil
0.2-0.5 mm-da 25-30%, 0,05-0,02 mm &lgiilordos iso 75% toskil edir. Miioyyan edilmisdir ki,

filizlogsmo prosesi uzunmiiddatli vo ¢oxmarhalsli olmusdur.

Acar sozlar: qizil filizlosmasi, kvars damarlari, Tilallar filiz sahosi, Kicik Qafqaz.
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CONDITIONS FOR LOCALIiZATION OF GOLD MINERALIZATIiON
IN THE TULALLAR ORE FiELD (LESSER CAUCASUS)

N.NJISMAYILOVA
SUMMARY

The article deals with the conditions of localization of gold mineralization of the
Tulallar ore field of the Lesser Caucasus. As a result of the conducted studies it was found out
that the Tulallar field consists of strongly silicified and kaolinite rocks, where there is gold-
bearing and silver mineralization. Here, the Au content is 25-30% at 0.2-0.5 mm, 75% are
between 0.05 and 0.02 mm. It was established that the process of ore formation was long and
multi-stage.

Key words: gold mineralization, quartz veins, Tulallar ore field, Lesser Caucasus.

Tlocmynuna 6 peoaxyuio:15.09.2017 a.
Tloonucano x newamu: 24.10.2017 2.
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Tabii komplekslorin antropogen transformasiyasimin ¢oxsahali yiiklari Samur-Davagi
diizanliyinin hidromorf komplekslorini kaskin dayisdirmisdir. Sath sularimin ¢irklonmoasi da
landsaftin ekoloji tarazligini pozan asas amillordon biri sayuwr. Son illords Davagi limani
goliina antropogen tasirin daha da giiclonmasi askar olunmusdur. Maqaloda ¢oxillik miisahida
malumatlar: asasinda goliin suyunun hidrokimyavi tarkibinin dayismasi miiayyan edilmis,
yertistii sularin keyfiyyat gostaricilarina gora ekoloji tasnifatina uygun olaraq analiz olunan bir
sira parametrlorin orta ¢oxillik migdari asas gotiiriilarak suyun keyfiyyati giymoatlondirilmigdir.

Acar sozlar: Samur-Davagi diizenliyi, transformasiya, tobii landsaftlar, coman-bataqliq
va diizen-¢omon komplekslori, hidromorf komplekslor, hidrokimyovi, mikroelementlar, ¢irk-
londirici inqrediyentlor, suyun keyfiyyastinin qiymotlondirilmasi.

Samur-Dovaci diizenliyinds ¢aman-bataqliq vo diizon-comon kompleks-
lori asason Samur gosobasinin conub qorbindos vo orazinin conub-sorqinds, Do-
voei limani otrafinda vo Taxtakorpii orazisindo yayilmisdir.

Orazidoki hidromorf komplekslorin strukturunda tobii vo antropogen
amillarin tosiri altinda xeyli dayisikliklor bas vermisdir. Keg¢on asrin avvallarin-
do ¢comon-bataqliq vo diizon-¢comon komplekslori Samur-Dovagi diizonliyindo
genis massivlari shato edirdi. 1926-c1 ildos tortib edilmis 1:200000 miqyasl to-
pografik xaritoya asason ¢comon-bataqgliglar diizonliyin 20%-ni ohato edirdi [2].

Xazar donizinin soviyyasinin toraddiidlori vo Xudat-Miiqtedir hiidudla-
rinda, Qusargay vo Sollarsu caylar1 arasinda ovaliq zonalarinda orazinin kond
tasarriifatinin inkisafi liclin qurudulmasi ile slagadar ¢oman-bataqliq ve diizon-
comon komplekslori osasli sokildo doyisilmisdir. Sonda geyd olunan orazilor
tamamilo aqrolandsaftlarla ovoz olunmusdur. Biitiin bunlarla yanasi son illordo
Taxtakorpii su anbariin 2013-cii ildo tikilib istifadoyo verilmosi ilo olagodar
hidromorf komplekslarin arazisinin xeyli hissasi su altinda qalmisdir.
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Hal-hazirda tobii ¢omon-bataqliq komplekslori Sabran rayonunda Agzi-
birgala golii (Dovagi limani) atrafinda vo Xa¢gmaz rayonunda Qaracayla Caqa-
cuqeay arasinda yerlogon Kalogan kondi otrafinda saxlanilmigdir [6].

Biitovliikds gotiirdiikds ¢aman-bataqliq komplekslari regionun an kaskin
antropogenlosmis vahidlorindon biridir. Bu kompleksin orta antropogenlosmo
omsal1 0,7-0,8 olsa da Agzibirgala golii otrafinda bu gostarici 0,2-0,4 arasinda
doyisilir [2].

Samur-Davaci diizenliyindoki dayaz gol - Davagi limani g6liiniin nisbe-
ton dorin daxili hissasi bitki ortiiyiindon mohrum olub, dayaz sahalori, xiisusilo
sahilyan1 orazilorinds seyrok qamighiqlar yayilmigdir. ©razide qrunt sularinin
vo miivafiq olaraq goliin soviyyasi qalxan zaman buradaki sular hidromorf
komplekslor areallarindan konara ¢ixaraq, kollardan va otlardan (qaragan, yov-
san vo i. a.) ibarot yarimsohra komplekslorinin rejimino ciddi tosir gostorir [4].

Molumdur ki, suyun hidrokimyavi rejimi formalasdigi miihitdon, yoni
suyun tomasda oldugu torpaq vo siixurlarda olan maddonin torkibi vo hall ol-
masindan asilidir.

Insanin tosorriifat foaliyyati gaylarin va gollorin hidrokimyavi rejiminin
formalagsmasina shamiyyatli doeracads tosir gostorir. Yaradilan suvarma sistem-
lori, kanallar vo su anbarlar1 ¢aylarin vo eloco do gollorin kimyovi torkibino
ohamiyyatli doracadas tasir gostarir. Caylara qayidan suvarma sulari kond tosor-
rifatinda islodilon giibrolorlo zonginlogir. Bu sular sonaye miiassisolorinin ¢ir-
kab sulart ilo birlikds caylar1 v gollari ¢irklondirarak onlarin kimyavi torkibini
doyisdirir.

Cadval 1
Dovaci limaninda suyun hidrokimyavi tarkibinin
vd minerallasmasinin orta coxillik gostaricilori
Anionlar Kationlar
Su obyekti - - HCOs3 [SO4*| CI- |Ca?*|Mg?*|Na*+K* | ionlarin comi, mq/l
montaqd Illor mq-ekv %
1966-1986
Davaci 5,8 122,6 |21,6]/33 | 7.4 39,1 1855,0
limani 2000-2016 | 9,1 19,1 (21,8 11,1 | 10,2 | 28,7 2054,2

Samur-Davaci diizonliyin conub-gorb hissasindo yerlogon Dovogi limani
goliino aid toplanmis miisahido molumatlar1 2 dévrii ohato edir: 1) 1966-1986-
ct illar; 2) 2000-2016-c1 illar.

Homin miisahido molumatlar sistematik olaraq analiz olunmus, gosto-
ricilorin orta illik molumatlar1 osasinda onlarin goxillik orta qiymaotlori hesab-
lanmis vo miigayisali tohlil olunmusdur. Miisahido molumatlarina goro Dovagi
liman1 g6liiniin su kiitlosinda golovi miihit inkisaf edib [3], pH=7,8,1-8,7, timu-
mi codluq nisbaton yiiksok olub, 5,1-23,5 mq-ekv/l arasinda toroddiid etmisdir.
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Go6ldo suyun coxillik orta giymatino gors codlugu 14,4 mqg-ekv/I-o bora-
bar olmugdur. Azorbaycan Respublikasinin Dovlot Standartina (AZS 751.8-
2013) osason bu sular homin gostariciyo gors ¢ox cod sular adlanir.

Dovagi limant goliiniin suyu kimyavi torkibina gore sulfat sinfinin nat-
rium qrupunun II tipine aiddir, HCO3 <Ca**+Mg**<HCO;+SO4, Bu sular sul-
fatli-xloridli-natriumlu sulara, iimumi minerallasmasina gors sirintohar, tor-
kibinds olan duzlarin migdarina gors [8] iso az duzlu sulara aiddir.

Go6lda suyun hidrokimyavi torkibini oavvalki illarin orta ¢oxillik malu-
matlaria goro Kurlov formulu ilo agsagidaki kimi gostormok olar:

M, s S0:226C12L6HCO,5.8
Na39,1Mg7,4Ca3,3

Son illorin malumatlarindan oldo etdiyimiz naticolora gors iso, asagidaki

kimi gostormak olar:

Mo 15 CI21850,19,1HCO,9.1
Na28,7Cal 1,1Mg10,2
Formulalardan goriindiiyii kimi diizonliyin c¢aylarindan tamamilo forqli
olaraqg, 1966-1986-c1 illarin coxillik orta gostaricilorino asason, Agzibirgala go-
liindo anionlardan sulfatlarin vo xloridlorin miqdari iistiinliik togkil edir. Belo
ki, suda sulfatlarin miqdart 22,6 mq-ekv%, xloridlerin miqdar1 ise 21,6 mq-
ekv%-o barabardir.

2000 -
1500 -
1000 -
500 -
0 )
» o & O & Q N M e o
Q—Xlorid -Iﬂ'Sulfat Hihrok}rbonqét Illar

Sak. 1. Davagi liman: g6liinds kimyavi maddalarin ¢oxillik deyigmasi

Homin illorin gostoricilorine gora gdlds xloridlorin vo sulfatlarin migdari
bozi hallarda YVQH-don miivafiq olaraq togribon 1,5-6 dofo yiiksok olmusdur.
Cadval 2-don goriindiiyii kimi sulfatli-xloridli-natriumlu vo xloridli-sulfatl-
natriumlu birlogmolor Sabran orazisinin landsaftlar {i¢iin tipomorf makroion-
lardir.

Goliin suyunda kationlardan, asason maqneziumin miqdari 39,6 mq-ekv
% boyiik tistiinliik togkil edir (codval 1).
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A.A.Abdullazadonin hesablamalarina géro [7] Dovagi limaninda 1966-
1986-c1 illar tizra sulfatlarin (SO4’) orta ¢oxillik miqdar1 602,4 mq/1, xloridlaerin
(CI') orta coxillik migdar1 iso 423,7 mqg/l toskil etmisdir ki, bu gostoricilor do
Azorbaycan Respublikasinda hal-hazirda istifads olunan «CanutapHubie nmpaBu-
Jla ¥ HOPMBI OXpaHbI MMOBEPXHOCTHHIX Box OT 3arps3Henus CanlluH Ne 4630-
88. MockBa-1988 r.» normativ sonadlorinds gostorilon YVQH-don 1,2 dafa
yiiksokdir.

Son miisahido (2000-2016-c1 illor tizro) molumatlarindan oldo etdiyimiz
naticolora goro goldo sulfatlarin (SO4') orta ¢oxillik migdar1 608,0 mq/1, xlorid-
lorin (CI) orta ¢oxillik miqdar1 iso 514,6 mq/l-o barabor olmusdur ki, bu gos-
toricilor do YVQH-don xeyli yiiksokdir.

Coxillik gostaricilori tohlil edondo gdlde suyun hidrokimyavi torkibindo
bas veron doyisikliklori aydin goéro bilorik. Belo ki, goldo suyun hidrokimyovi
torkibi geyd olunan ¢oxilliklor orzinds sulfatli-xloridli-natriumlu sulardan xlo-
ridli-sulfatli-natriumlu sular qrupuna dogru doyisilib (cadval 2; sokill).

Goliin suyunda xloridlorin vo sulfatlarin yiiksok miqdarda olmasi orazi-
doki tossorriifat-moisot vo osason kond tosorriifati saholorinin sularinin golo
axidilmast ilo baglidir.

Molumdur ki, sularda sulfatlarin yiiksok migdarda olmasi onun orqano-
leptik xassolorini pislogdirir vo insan orqanizming fizioloji tosir gostorir. Ona
goro do su tochizati mogsadilo istifado olunan sularda onun miqdar1 100 mq
SO, /1-5 godor mohdudlagdirilir. [10].

Cadval 2
Davagi limaninda suyun hidrokimyovi torkibi
Su obyekti — illor Suyun kimyavi tarkibi Tipomorf makroionlar
montaqd (Kurlov formulu il9)
mq-ekv %

M, 5 S0,22,6CI21,6HCO,5,8 . .

1966-1986 " Na39,1Mg7,4Ca33 Na™ SO, ~-Cl
Davaci limani

M, CI21850,19,1HCO,9.1 . N

2000-2016 " Na28,7Cal1,1Mgl10,2 Na’- CI-S0,

Tobii sularda xloridlorin yiiksok miqdarda olmast isa suyun keyfiyyot
gostaricilorindon biri olan dadin1 va s. pislosdirir. Belo sulardan su tochizatinda,
hom da texniki vo tosarriifat mogsadlor iiclin, habelo kond tasarriifati torpag-
larinin suvarilmasinda istifadoe olunmasi mohdudlasdirilir.

Goldos suyun keyfiyyatini, hidrobiontlarin yasayis soraitini vo biokimyovi
cohotdon foal iizvi maddoslori giymatlondirmok mogsadilo [10] aparilan ana-
lizlarin ¢oxillik orta gostaricilarin tohlilindon goriindiiyii kimi Davagi limanin-
da suda OBSs-in miqdar1 1,06-4,59 mqQO,/1 arasinda doyisorok, onun orta gati-
l1g1 2,37 mq/l toskil etmisdir. Azarbaycan Respublikasinin Dovlet Standartina
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(AZS 751.4-2013) osaslanaraq OBSs-nin ¢oxillik orta miqdarina goro goliin
suyunun miilayim cirklonmis sular qrupuna aid oldugunu deys bilorik. Bununla
yanasi homin parametr iizro bozi illorin orta gostoricilorine (mos., OBSs-nin
orta qatiligr 2004-cii ilds 3,82 mgq/l; 2007-ci ilds 3,53 mg/l; 2006-c1 ilds 4,59
mq/l togkil etmisdir) goro goliin suyu cirklonmis vo cirkli sular qrupuna aid
olunmalidir.

Coxillor arzinds suda hall olmus oksigenin (O,) orta qatiligt 6,52 mq
O,/1-5 barabar olub, 4,13-10,25 mq O,/1 arasinda toraddiid etmisdir. Suda holl
olmus oksigenin miqdar1 no gqadar yiiksok olarsa, suyun keyfiyyati do bir o go-
dar yaxsi1 olar. Bu parametrs gora hamin sular yeriistii sularin keyfiyyat gostori-
cilorino goro ekoloji tasnifatinda miivafiq olaraq zoif ¢irklonmis vo tomiz sular
qrupuna aid olunur [9].

Goliin suyunda OKS-in orta ¢oxillik migdar1 28,0 mq/l, biogen maddo-
lordon olan nitritlorin (NO;) miqdar iso 0,016 mqg/l toskil etmisdir ki, bu
gostaricilor do YVQH-do olmusdur.

Davagi limani goliinds analiz olunan mikroelementlordon (mkg/1-1s) yal-
niz Cd (7,5) miqdar 8-22 dofo YVQH-ni keg¢mis, Cu (1,9), Mn (5,8), Ni (1,4),
Ti (1,7), Cr (0,5) vo Pb (0,2) migdari iso YVQH-do olmusdur.

Goliin suyunda mikroelementlorin azalma siras1 (mg/l-1o) asagidaki ki-
midir:

Cd Mn Cu,Ti Ni,Zn Cr Pb
- - - - -
0,008 0,006 0,002 0,001 0,0005 0,0002

Su niimunslorinds aparilmis hidrokimyavi analizlorin naticalorinin tohlili
gostorir ki, goliin suyunda azot birlosmolorindon olan ammonium ionlarinin
(NH;") va nitratlarin (NO3") miqdar1 asason YVQH-da olmusdur. Bununla bela
ammonium ionlarinin (HNy4") orta ¢oxillik migdar1 osason norma daxilinds olsa
da, bazi illordo onun orta illik migdar1 YVQH-don 1,8- 2,7 dofo yiiksok olmus-
dur.

Biogen maddolordon fosfatlarin (PO43'), silisiumun (Si) vo iimumi domi-
rin (Fe**+ Fe*) qatilig1 norma daxilindo olmusdur.

Aparilmig analizlorin naticalarini tohlil etdikds 1966-1986 va 2000-2005-
ci illerin naticolorinin oksariyyatinda nitritlorin (NO;) miqdar1 da sath sularinda
gobul olunmus YVQH-do olsa da, son 2006-2016-ci illorin noticolorindo onun
qatilig1 0,03-0,25 mq/l arasinda (sokil 2) toraddiid etmis vo hamin gostericinin
miqdar1 YVQH-ni miivafiq olaraq 1,5-12,5 dofo kegmisdir.

Biogen maddolordon olan nitrit ionlarmin normadan artiq olmasi golde
cirklondirici amillorin olmasi ilo alagadar ola bilor. Bununla yanas1 ammonium
ionlar1 xiisusi nov bakteriyalarin (Nitrosomonas) tasiri ilo oksidlosarak nitrit
tonlarma cevrilirlor [10].

Dovagi limant goliinds homin illorin orta ¢oxillik gostaricilerindon olan
kationlardan maqneziumun (Mg>"), agir metallardan misin (Cu®*) vo eloco do
neft mohsullarinin miqdar1 Azarbaycan Respublikasinin Nazirlor Kabinetinin 6
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sentyabr 1999-cu il 146 Ne-li gorari ils tosdiq edilmis «Baliq¢iliq shomiyyatli
su obyektloring zorarli tosirin yol verilon normalariynda gostarilon YVQH-do
olmusdur. Bununla yanasi ayri-ayri illordo goliin suyunda neft vo neft mohsul-
larinin miqdar1 0,063-0,19 mg/1 arasinda geyds alinmis vo bu da Azaorbaycan
Respublikasinda tosdiq olunmus baliggiligla bagli boazi normativ hiiquqi akt-
larda gostorilon YVQH-don miivafiq olaraq 1,3-3,8 dofs yiiksok olmusdur. Son
illordo gldo kationlardan maqneziumun (Mg>*) qatilig1 da xeyli yiiksolmis vo
onun orta miqdar1 81,5 mq/l, 2006-c1 ilds iso maksimum qgiymoato 188,5 mq/1-o
catmigdir. Bu da normativ sonadlordo gostorilon YVQH-don miivafiq olaraq
1,6-3,8 dofo ¢ox olmusdur.

Goldo detergentlorin - sonayedo vo moisotdo yuyucu vasito kimi istifado
olunan sathi sintetik aktiv maddoslorin (SSAM-1n) miqdart 0,01-0,09 mq/1 ara-
sinda toroddiid edorok, onun orta qatiligi 0,04 mq/l-o borabor olmusdur. Sutu-
tarlarin osas kimyavi ¢irklondiricilorindon olan SSAM mikroorqanizmlor to-
rofindon ¢otin parcalanir [1].

Bununla bels goliin suyunda sistematik olaraq benzolhidrooksid, ononovi
olaraq iso fenol, karbol tursusu adlandirilan (CcHsOH) fenollarin geyd olunan
coxilliklor orzinds orta miqdar1 miivafiq olaraq 0,003-0,006 mq/l arasinda te-
roddiid etmis vo bu gostorici YVQH-don 3-6 dofas yiiksok olmusdur (codval 3).
Son 17 il arzindo goliin suyunda fenollarin coxillik orta gatiligi toxminan 2
dofo artmisdir. Hotta son illordo onun orta illik gatiligr 0,014 mq/l-togkil et-
misdir ki, bu da YVQH-don 14 dofo yiiksokdir (sokil 2).

Sututarlara vo suaxarlara fenollu sular axidilanda onlarin timumi sanitar
voziyyati koskin pislasir, suda olan canli orqanizmlors 6ziiniin zoharli tasirini
gostarir, biogen elementlorin vo hall olmus qazlarin (O,,CO;) rejimini doyis-
dirir [10].

Fond materiallarin1 analiz etdikdo, bu orazilorin yeraltt sularinn
minerallagma daracasi, hatta 2,7-4,2 q/1-9 yiiksaldiyini gorarik. Zoif tabii axima
malik grunt sular1 yaz yagislarindan sonra sotho yaxinlasir, bazi hallarda iso,
hatta yer sothina ¢ixaraq tasarriifat vo naqliyyat islorine mane olur [2,5].

Cadval 3
Davaci limaninda suyun Kkeyfiyyatinin orta coxillik gostaricilori
Su obyekti | Mg**|SO/>| CI Uzvi Biogen Agir Neft |Fenol-
-mantdqd maddslar |elementlor, | metallar, | mahsul- lar |HXSH
(OKS) NO,, Ccu™ lar1
mq/1 mq N/1 mq/1
1966-1986-c1 illor
Davaci 49,51602,4]1423,7] 280 [ 0016 [ 0003 | 001 [0,003] yox
limani 2000-2016-c1 illor
81,5 [608,0[514,6] | 009 | 1,92 | 0077 ]0,006 ]
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Sath sularinin ¢irklonmosi landsaftin ekoloji tarazligin1 pozan asas amil-
lordon biridir [5]. Biitlin bunlar1 nozors alaraq deyas bilorik ki, goliin ekoloji vo-
ziyyatinin toxirs salinmadan saglamlagdirilmasi tolob olunur.

mgq/1

0,26 1

0,24

0,22

0,2

0,18

0,16

0,14

0,12

0,1

0,08

0,06
0,04
0,02

0

7
%

H Neft vo neft mahsullan

B SSAM

Fenollar

>
N
D

® Nitritlor

q?x lor

Sak. 2. Dovagi limaninda asas ¢irklondirici inqrediyentlorin illor iizro doyismasi

Umumiyyatlo, X.Mancak vo basqalarmin (1982) toklif etdiyi yeriistii su-
larin keyfiyyat gostoricilorino goro ekoloji tosnifatina uygun olaraq analiz olu-
nan bir sira parametrlorin orta ¢oxillik miqdarini asas gotiirarok goliin suyunu
asagidaki kimi (cadval 4) qiymatlondirs bilarik:

Cadval 4

Davaci limaninda suyun Kkeyfiyyatinin giymatlondirilmasi

Analiz olunan Olcii vahidi | Coxillik orta migdari | Suyun keyfiyyoat gostaricisi

gostaricilorin adi Min-max |Ortalama
Hidrogen gostoricisi, pH |pH vahidi  |7,8-8,7 8,1 Cox giiclii ¢irklonmis
Hoall olmus oksigen, (O,) |mg/l 4,13-10,25 |6,52 Miilayim ¢irklonmis, tomiz
Minerallagmasi mgq/1 700- 4300 [2000 Cox giiclii ¢irklonmis
Umumi codluq mgq-ekv/l 5,1-23,5 14,4 Zaif ¢irklonmis, tomiz
Xloridlar (CI') mgq/1 39,7-1804 [514,6 Cox giiclii ¢irklonmis
Sulfatlar(SO,) mgq/1 63,4-1129,2(608,0 Cox giiclii ¢irklonmis
Umumi domir(Fe”*+ Fe’") [ mq/I 0,061-0,064 0,062 Tomiz
Umumi mangan (Mn) mgq/1 0,001-0,02210,006 Cox tomiz
Azot ammoniumu (HN,") | mg/l 0,10-1,35 10,43 Zaif ¢irklonmis
Azot nitriti (NO,) mgq/1 0,01-0,25 10,10 Cox giiclii ¢irklonmis
Azot nitrat1 (NO3) mgq/1 0,25-5,55 3,33 Zaif ¢irklonmis
Fosfatlar (PO43') mgq/1 0,02-0,66 (0,19 Zaif ¢irklonmis, tomiz
OBS; mgq/1 1,06-4,59 2,37 Tomiz
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Kadmium (Cd) mkq/1 0-21,83 7,45 Miilayim ¢irklonmis, tomiz
Qurgusun (Pb) mkq/1 0-0,37 0,21 Cox tomiz
Mis (Cu) mkq/1 0,06-4,33 1,92 Cox tomiz
Sink (Zn) mkq/1 0,02-2,31 1,10 Miilayim ¢irklonmis, tomiz
Umumi xrom (Cr) mkq/1 0-1,58 0,54 Cox tomiz
Detergenetlor mq/1 0,01-0,09 0,04 Cox tomiz
Ucucu fenollar mq/1 0-0,014 0,006 Miilayim vo zoif ¢irklonmis
Neft mohsullar mq/1 0,01-0,19 0,08 Miilayim vo zoif ¢irklonmis

Daovagi limaninin tasorriifat vo ekoloji shomiyyati boyiikdiir. Goldon ba-
ligeiliq yaratmaq moqsadilo do istifado etmok miimkiindiir. Lakin geyd etmok
lazimdir ki, bu goliin ekoloji siginacaq kimi shomiyyati avazsizdir. Qis ayla-
rinda bir ¢ox qus novlari bu goldo siginir, burada balalayib artir. Buradaki bozi
heyvan novlari Azorbaycanin ¢ox mohdud orazilsrinds (gol ve bataqliqlarda,
hidromorf komplekslordo) yayilmisdir.

Azorbaycan Respublikast Prezidentinin 18.02.2003-cii il tarixli 1152
sayl formanina asason “Ekoloji cohotdon dayanigli sosial-igtisadi inkisafa dair
Milli Program” islonib hazirlanmigdir. Milli Programin moaqgsadi Azorbaycan
Respublikasinda hazirki vo golocok nosillorin ehtiyaclarinin tomin edilmasi na-
mina movcud ekosistemlarin, iqtisadi potensialin qorunub saxlanmasi vo tobii
ehtiyatlarin somorali istifado edilmosindon ibaratdir.

Landsaftlarin ekoloji potensialini qorumaq mogsodilo Samur-Dovagi dii-
zaonliyindo tokco bir xiisusi miihafizo olunan tobiot orazisi, Samur-Yalama Milli
Parki yaradilmigdir. Lakin miiasir antropogen yiiklonmo soraitindo bu voziyyat
diizonliyin ekoloji tolabatina uygun deyildir.

Natico

1. Orazidoki hidromorf komplekslorin strukturunda tobii vo antropogen amil-
lorin tosiri altinda xeyli doyisikliklor bag vermisdir. Bu kompleksin orta an-
tropogenlosmo omsal1 0,7-0,8 olsa da Davogi liman1 golii otrafinda bu gos-
tarici nisbaton asagi haddo, yani 0,2-0,4 arasinda doyisilir.

2. Dovagi limaninda suyun torkibindo osas ionlardan sulfatlarin, xloridlorin,
mikroelementlordon kadmiumun, eloca ds fenollarin va son illords aparilan
analizlordo nitritlorin vo neft mohsullarinin miqdar1 YVQH-don yiiksok
askar olunmusdur.

3. Son illordo goldo suyun minerallasmasi yiiksalmis vo suyun hidrokimyovi
torkibindo doyisikliklorin olmast miioyyon olunmusdur. Biitiin bunlara osa-
son, demok olar ki, son illordo Dovagi limani géliino vo tobii olaraq otraf
landsaftlara antropogen tosir giiclonmisdir.

Takliflor
1. Davagi limani goliino otraf orazilordon axidilan vo sizan ¢irkab sularin mon-
balori agkar olunmali vo homin axintilarin qarsisinin alinmasi1 mogsadils ora-
zido monitoringin aparilmasinin togkili, géldo ekoloji voziyyotin vo hidro-
biontlarin yasayis soraitinin olverisli olunmasini tomin etmok, eloco do su-
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yun keyfiyyatini yaxsilasdirmaq mogsadilo kompleks todbirlorin, o ciimlo-
don meliorativ todbirlorin goriilmasilo yanasi, goliin otrafinda asason kol
bitkilorindon ibarat olan yasilliq zolaglarinin salinmasi da olduqgca vacibdir.
2. Heyvanat alominin barpasi, onlardan samarali istifads olunmasi va qiymatli fau-
na novlorini qorumaq iiciin bu arazilors yasaqliq statusu verilmasi ¢ox vacibdir.
3. Yuxarida qeyd olunanlar1 vo orazinin gorgin ekoloji soraitini nazors alaraq
Dovagi limani golii vo onun otraf orazilorindo hidromorf komplekslorin mii-
hafizasini giiclondirmok vo comon-bataqliq komplekslorini tobii voziyyatds
saxlamaq mogsadilo burada qoruq yaradilmasini magsodouygun hesab edirik.
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PE3IOME

Pa3HooOpa3HbIe HArPy3KU HAa MPUPOIHBIC KOMIUICKCHI, MPUBEIIINE K UX aHTPOIIOTCH-
HOU TpaHC(OpMAIIUH, PE3KO U3MEHWIN TUApOMOpdHBIe KoMIuieKchl Camyp-/leBeunHCKON paB-
HUHBI. 3arps3HEHHE OBEPXHOCTHBIX BOJ| SBJSCTCS OCHOBHBIM (DAKTOPOM, HAPYIIAFOIIUM KO-
Joruyeckuil Oanmanc nangmadTa. B mocneanue roasl ObUIO OOHAPYKEHO Bce OOJbIlee YBe-
JMYEHUE aHTPOIOICHHOTO BO3JCHCTBHsA Ha 03epo [leBeumHckmii iuman. Ha ocHOBe aHanm3a
JIAHHBIX MHOTOJICTHHX HAOJIO/IeHNI ObLIO BBISBICHO U3MEHEHUE MIPOXMMHUYECKOr0 COCTaBa
03€pHOI1 BOJIbI, OIICHKA Ka4yecTBa BOJbI OblIa MTPOM3BECHA HAa OCHOBE MMOKa3aTelieil KauecTBa
MOBEPXHOCTHBIX BOJ| B COOTBETCTBUH C IKOJIOTHYECKON KilaCCU(HUKALUEH CPEIHEMHOTOJIET-
HEro 3HAYCHMSI B3STHIX ISl aHAITU3A U MPUHATHIX 32 OCHOBY LIEJIOTO Psijia apaMeTpoB.

KuroueBbie cioBa: Camyp-/leBeunHCKass HU3MEHHOCTh, TpaHCc(opMarys, MpUpOIHBIH
naHquadT, TyroBo-00JOTHRIC U HU3MHHO-TYTOBBIC KOMIUICKCHI, THAPOMOP(HEIC KOMIUICKCHI,
TUAPOXUMUYECKUHN, MUKPORJIEMEHTBI, 3arpsI3HSIOLINE BEILIECTBA, OLIEHKA Ka4eCTBa BOJBI.
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ECOGEOGRAPHICAL PROBLEMS OF DEVECHI PORT LAKE AND ADJACENT
LANDSCAPES AND WAYS OF THEIR ELIMINATION

Y.A.GARIBOV, E.S.SULTANOV
SUMMARY

The diversified loads of anthropogenic transformation of the natural complexes
dramatically changed the hydromorphic complexes of Samur-Davachi plain. Pollution of
surface waters is one of the main factors that disturbs the environmental balance of the
landscape. In the recent years there has been established an increase in the anthopogenic
impacts to Devechi port lake. According to the analysis of the long term observation data, there
have been defined changes in the hydrochemical composition of the lake water, water quality
was estimated on the basis of average perennial amount of some parameters analysed in
accordance with the ecological classification of surface waters due to their quality.

Keywords: Samur-Devechi lowlands, transformation, natural landscape, meadow-
marshy, and lowland-meadow complexes, hydromorph complexes, hyrochemical, micro

elements, pollutants, water quality

Redaksiyaya daxil oldu: 08.06.2017-ci il
Capa imzalandi: 24.10.2017-ci il

96



BAKI UNIVERSITETININ XOBORLORI
Ne3 Tabiat elmlori seriyast 2017

UOT 551.4

KUR COKOKLIYI LANDSAFTLARINDA SOHRALASMA
PROSESININ YARANMASINA iQLIM AMILLORININ TOSIRI
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Moagqalada tadqiq olunan arazinin iglim xiisusiyyatlarinin coxillik gedisi tohlil olunmag-
la, sohralasma prosesina tasiri aragdirimisdr. Miiayyan edilmisdir ki, iqlim iinsiirlorindo bas
veran dayisiklik, landsaftlarda aridlogsmanin artmasina, biokomponentlorin mahsuldarliginin
azalmasina va sahralasma ocaqlarinin genislonmasina zomin yaradir.

Acar sozlar: iqlim, landsaft, aridlosmo, deqradasiya, sohralagnma.

Kiir ¢cokokliyi landsaftlarinda sohralasma ocaqlarinin yaranmasinda vo
sohralasmanin inkisafinda orazinin iqlim xiisusiyyatlorinin x{isusi rolu vardir.
Bu baximdan ¢okoklik orazisinin iglimine dair melumatlar tohlil edilmokls
sohralagsma prosesinds rolu aragdirilmisdir.

Orazinin iqlimi miixtalif illords ayri-ayn todqiqateilar [4, 7, 8, 9, 10, 11]
torofindon 6lko miqyasinda hartorofli 6yronilmis, coxsayli xaritalor tortib olun-
musdur. Lakin orazide iqlim xiisusiyyatlorinin sohralagma prosesi ilo slaqosi
Kigik Qafgazin simal-sorq yamaci vo ona yaxin orazilor istisna olmaqla [3]
timumi sokilds indiyadok Oyronilmomisdir.

Cokoklik daxilindo iglim xiisusiyyatlorinin sohralagsma prosesino tosiri
orazinin ayri-ayr1 rayonlar lizro relyef soraitindon, cografi yerlosmasindon, sat-
hin litoloji torkibindon vo antropogen tosirlorlorin noticosindon asili olmagla,
miixtalif doracadadir. Bu xiisusiyyatlor orazi landsaftlarinin diferensiasiyasinda
da oksini tapmisgdir.

Iglim materiallarin tohlili gostorir ki, sohralasma istonilon iglim soraitinda
bas vero bilor. Lakin arid xiisusiyyatlora malik rayonlarda bu proses daha asan
vo siiratli inkisaf edir. Tosadiifi deyil ki, hazirda sohralagmanin intensivliyi vo
genislonmosi arid iglim xiisusiyyatlorino malik orazilordo daha qgabariq oks
olunmaqdadir.

Tadqiq olunan orazi yarimsohra vo quru-¢ol iglimi (Kiir-Araz, Ceyrancol,
Acmohur al¢agdagligimin conub yarisi, Kigik Qafqazotoyi maili diizonliklori)
vo qis1 quraq kecon miilayim-isti iglim tiplori (Qanix-Oyricay, Kigik Qafqazda
400-500 m yiiksokliklor) ilo saciyyolonir. Umumi orazinin istor diizonlik, istor-
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so do dagotayi hissalari bol giinos enerjisinin olmasi ilo digor rayonlardan forq-
lonir. Orazinin diizonlik hissasi-Kiir-Araz ovalig1 vo Kigik Qafqazin dagatoyi
sorq vo conub, conub-sorq, Araz ¢ayiboyu orazilorindo imumi giinos radiasiya-
siin illik komiyyoti 125-135 kkal/sm?, Qanix-Oyricay vadisindo 125-145
kkal/sm?, Ceyrancdl-Acinohurda 125-130 kkal/sm?, Mingacevir Bozdag saho-
sindo 124-128 kkal/sm? toskil edir.

Cokoklik orazisindo iglimin diizonlikdon dagotoyino dogru doyisilmosi
yagintilarin geyri-borabor paylanmasina sobob olmusdur. Belo ki, Kiir-Araz
ovaligr daxilindo yagmtilarin illik migdar1 300 mm-don az olmagla, orazinin
sorq hissasi on az yagintilarin diismasi ilo saciyyalenir va illik kemiyyati 100
mm-don azdir. Bu komiyyot Ceyranc¢ol-Acimohur alcaqgdaghginda vo Kigik
Qafqaz dagotoyi diizonliyindoe 200-400 mm, Qanix-Oyrigay vadisinda iso 400-
600 mm toskil edir. Burada ayri-ayr1 orazilor daxilindo yer sothi hava gatinin
orta illik temperaturu Kiir-Araz ovaliginda daha yiiksok olub 14,5C’-don artig-
dir. Orta illik temperatur Ceyrang¢dl-Acmohurda 12-14 C°, Qanix-Oyricay va-
disindo 10 C°, Kigik Qafqazin dagotoyi, diizenlik orazilorindo10-14 C° togkil
edir.

Orta illik miitlog maksimum vo minimum temperaturlar da miixtaliflik
toskil edir. Miitloq maksimum temperatur Kiir-Araz ovaliginda daha ¢ox ol-
magqla +43 C-5 catur. Miitlog minimum temperatur iso bu orazido -22C° toskil
edir. Qanix-Oyrig¢ay vadisi Ceyrangol-Acimohur algaqdagligl vo Kigik Qafqaz
dagotayi vo diizonlik orazilorinds iso bu gostaricilor miivafiq olaraq +37+40C°,
-18C°, +37+42C°, -20-22C°, +35+40C°, -14-22C"-5 barabardir.

Cokoklik iizro havanin 10C%n yuxar orta sutkaliq temperaturlarimin
comi Kiir-Araz ovaliginda 4500 saata qodor toskil edir. Yalniz Ceyrang6liin si-
mal-qorb qurtaracaginda vo Qanix-Oyricaym 300-500 m-o qader yiiksoklikle-
rindo 3000-3800C° toskil edir.

Todqiq olunan orazido biitiin diizonlik vo dagotoyi orazilorindo tempe-
raturu 5C"-don yuxari olan giinlorin say1 260-290 giin, 10C"-don yuxari olan
giinlorin say1 200-220 giin, 15C°-don yuxari olan giinlorin say1 150 giin, 20C°-
don yuxar1 olan giinlorin say1 100-125 giin, 25C°-den yuxari olan giinlorin say1
65-75 giin, 30C°-don yuxari olan giinlorin sayi iso 25-35 giin arasinda toroddiid
edir. Temperaturu 15C°-don yuxari olan giinlorin minimum komiyyati yalmz
Kiir-Araz ovaliginin morkozi vo gorq, cenub-gsorq hissasindo miisahido
edilmoklo 175 giindon ¢oxdur [2, 6, 7, 8, 9, 10, 11]. [llik riitubot catismazhigi
tohlillora osason, biitiin saholordo miisahido olunmaqla, miixtolif giymaotlora
malikdir. Bels ki, Kiir-Araz ovaliginda il orzinds riitubat ¢atigmazligr 700-900
mm togkil etmaklo conub-gorq hissads bu godar artaraq 1200 mm-o qadar catir.
Ceyrangol-Acinohur algagdagliginda bu komiyyot 500-900 mm, Qanix-Oyri-
cay vadisinde 300 mm, Kicik Qafqaz dagatoyi va diizonlik orazilorinds ise 500-
900 mm toskil edir.

Cokoklik daxilinde quraqliq giinlorin say1 biitiin orazi lizra osason iyun-
sentyabr aylarinda olmagqla asason bitkilorin daha ¢ox riitubat tolob etdiyi dovrii
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ohato edir. Quraq giinlorin say1 on ¢cox Kiir-Araz ovaliginin morkozi hissosindo
Kiiriin sol sahilinds miigahida edilmakls, 25-50 giin togkil edir. Quraq gilinlorin
say1 ovaligin digor orazilori daxil olmaqla, Qanix-Oyricay, Ceyran¢ol-Acino-
hur, Kicik Qafqazin dagotayi vo diizenlik arazilorinda 10-25 giina barabar olub,
yalniz Kiirlin delta hissosindon Oloto godor nazik zolaq soklindo doniz sahili
boyunca vo Ceyrancgoliin gqorb qurtaracaginda 5-10 giin togkil edir [4].

Orazido illik termiki rejimin, giinos radiasiyasinin, miimkiin buxarlanma
komiyyatlorinin yiiksok olmasi, yagintilarin azligi, isti quru kiilokli giinlorin
olmas1 timumilikdo torpag-bitki ortiiyiiniin zoif dayanigligina zomin yaradan
amillordondir. Biitiin ¢okoklik orazisinde yagintilarin ilin osasen yaz-payiz ay-
larinda diismosi, quraq dovriin ¢ox olmasi vo buxarlanmanin yagintilarin miq-
darindan togribon iki dofoyadok ¢ox olmasi, torpaqda riitubot g¢atismazliginin
yaranmasina sabab olur.

Sohralagma prosesi bilavasits iqlim iinsiirlori vo onlar1 amolo gotiron
amillarlo s1x baghdir. Iqlimdo bas veran istonilon istiqamotli doyiskonlik orazi
landsaftlarinin biitiin komponentlaring, o climlodan sohralagma prosesinin gedi-
sino aparict amil kimi tosir gostorir. Lakin iglimin aridlosmo tomayiilii ilo soh-
ralasma prosesi daha six baglidir. Iqlimin ¢oxillik gedisinin istigamatini miioy-
yon etmoklo, sohralagsmanin tozahiir xiisusiyyotlorini agkara ¢ixarmaq miim-
kiindiir [3]. Respublikamizda da bu istigamatli tadqiqatlar ilk dofo NMR-nin
arid geokomplekslorindo (Quliyeva S.Y., 1992) vo Kigik Qafqazin simal-gorq
yamaci va ona yaxin arazilorde (9sgorova H.H., 1999) aparilsa da, Kiir ¢okok-
liyi orazisindo holo do todqiq olunmamisdir. Bu baximdan orazinin landsaft
komplekslorindo sshralgsma prosesinin inkisafinin iglim doyiskenliyi ilo ola-
gosinin tadqiqi boyiik elmi-praktiki ohomiyyat kasb edir. Bu mogsadlo, ilk dofo
olaraq, Kiir ¢okokliyi orazisinds ETSN-nin MHD-nin ayri-ayri meteoroloji
montogalor {izro ¢oxillik dovr molumatlar1 vo oadobiyyat materiallart imumi-
likda tohlil olunmagla, iqlim insiirlorindo bas veran komiyyat doyisiklorinin
landsaftlarin sohralagsma prosesine tosiri agkara ¢ixarilmisdir.

Cadval 1
Temperaturun coxillik dovrlor iizrs orta illik giymotlori (C°).

I dovr. 1891-1960

Orta ¢oxillik | Goycay | Yevlax | Kiirdomir | Zardab | Haciqabul | Salyan | Mingagevir
14,7 14,6 14,5 14,3 14,5 14,5 14,8

II dovr. 1961-1990

Orta ¢oxillik | Goycay | Yevlax | Kiirdomir | Zardab | Haciqabul | Salyan | Mingagevir
14,6 14,9 14,9 14,8 15,0 14,8 15,0

III dévr. 1991-2005

Orta ¢oxillik | Goycay | Yevlax | Kiirdomir | Zardab | Haciqabul | Salyan | Mingagevir
15,3 15,5 15,7 15,4 15,5 15,4 15,5
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Cadval 2

Temperaturun coxillik dévrlor iizra toraddiidlari (C°)

II dovriin I dovra nisbaton toraddiidlori
Orta Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
coxillik -0,7 0,4 0,5 0,5 0,5 0,2 0,7
III dévriin I dovra nisbaton taraddiidlori
Orta coxillik | Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
0,6 0,9 1,2 1,2 1,0 0,9 0,7
III dévriin IT dovra nisbaton toraddiidlori
Orta coxillik | Goycay | Yevlax | Kiirdomir | Zordab | Haciqabul | Salyan Mingagevir
0,7 0,6 0,7 0,6 0,5 0,7 0,5
Cadvel 3
Yagmntilarn dévrlar iizra orta ¢oxillik qiymatlori (mm)
I dovr. 1891-1960
Orta coxillik | Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
444 283 325 300 220 246 304
II dovr. 1961-1990
Orta coxillik | Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
466,7 | 325,1 350,2 305,4 249.9 285,2 347.8
III dovr. 1991-2005
Orta coxillik | Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
359,6 | 2575 302,7 295,2 209,6 2253 328,5
Cadvel 4
Yagmtilarin dovrlar iizrs orta ¢oxillik qiymatlorinin taraddiidlori (mm)
II dovriin I dévra nisbaton toraddiidlori
Orta ¢oxillik | Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
22,7 42,1 25,2 54 29,9 39,2 43,8
III dévriin I dévra nisbaton toraddiidlori
Orta ¢oxillik | Goycay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
-844 | -25,5 -22.3 -4,8 -10,4 -20,7 24,5
III dévriin IT dovra nisbaton toraddiidlori
Orta ¢oxillik | Goygay | Yevlax | Kiirdomir | Zordab | Hacigabul | Salyan Mingagevir
-107,1 | -67,6 -47,5 -10,2 -40,3 -59,9 -19,3
Cadvel 5

Ceyrangol va Sarica montaqalorindas temperaturun dévrlor iizra orta coxillik giymatlori,
onlarin taraddiidlori (CO)

1961-1990 [ 1991-2005 | Toroddiidlor | 1891-1960 | 1961-1990 | Toraddiidlor
Sarica diizii Ceyrangol diizii
Orta ¢oxillik 132 | 134 0.2 128 | 133 0,5
Cadval 6

Ceyrancol va Sarica mantagalorinds yagintilarin dovrlar iizra orta coxillik
qgiymatlori, onlarm taraddiidlori (mm)

1891-1960 | 1961-1990 | Toraddiidlor [ 1961-1990 [1990-2005 | Toroddiidlor
Sarica diizii Ceyrangol diizii
Orta ¢oxillik 375 1439,1 64,1 357,8 1297,9 -59,9
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Cokoklik orazisindo ¢oxillik iglim molumatlarinin tohlili noticosindo
miioyyon edilmisdir ki, son 100 illik dovrds qlobal miqyasda bas veron istilos-
mo Azorbaycan orazisinin iglimino do tosir gostormoklo, arid xiisusiyyotlorilo
saciyyolonan Kiir ¢okokliyinds bir sira iqlim {insiirlorindo 6z oksini tapmisdir.
Orazi lizro temperatur vo yagmtinin dovrlor tizra (1890-1960; 1961-1990;
1991-2005) orta giymatlorinin (codval 1) tohlili gostorir ki, son dovrdo bas
veran istilosma orta ¢oxillik temperaturun artmasina (codval 2,5), yagintilarin
iso azalmasina (cadval 3, 4,6) sobab olmusdur.

Diaqram 1

Temperaturun coxillik dovrlar iizrs taraddiidii (C0)

o

Goygay Yevlax Kur;ieml Zordab Ha011qabu Salyan Mlgﬁage

=3 Alldovrinldovio ) & 9,5 1 09 07
nisbaton toradiidii

ME2 L dovrindldvro 0 6 0 06 05 07 05
nisbaton toradiidii
» 1.1II dovriin I dovra

nisbaton toraddiidii 0.7 0.4 05 0.5 0.5 0.2 0.7

Diaqram 2

Yagintinin ¢oxillik dovrlar iizra toraddiidii (mm)

Mingag
evir

. Kiirdo Haciqa
Goycay Yevlax mir Zordab bul Salyan

@3 111 dSvriin 1T dovra
nisbaton toraddiidii

b2 11T dovriin I dovra
nisbaton toraddiidii

-107,1  -67,6  -47,5 -102 -403 -59,9 -193

-844 255 223 -4.8 -10,4  -20,7 24,5

v 1. 1I dovriin I dovra nisbaton

toroddiidii 22,7 421 252 54 299 392 438

Bu proses orazi landsaftlarinda riitubot ¢atismazliginin, aridliyin artmasi-
na, ¢aylarin su ehtiyatinin azalmasina, qrunt sularinin minerallagma doracosinin
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yiiksalmasino, movcud meso vo kolluglarin deqradasiyasina, arid-denudasiya
proseslarinin daha da intensivlogsmasina, albedonun artmasina, zoif dayaniqliga
malik landsaft komponentlorinin bioloji mohsuldarliginin azalmasina va s. zo-
min yaratmagqla, natica etibarilo sohralagsmaya birbasa tasir ederok prosesin in-
tensivlogsmasing, genislonmosing sobab olur.

Molumatlarin tohlili gostarir ki, ayri-ayri illorlo miiqayisada 1995, 1998,
2000, 2003, 2010-cu illar on siti illor kimi forqlonmoklo, koskin quraqliglarin
olmasi ilo saciyyalonmisdir[5].

Bununla belo ¢cokoklik orazisindo mikroiglim soraiti, imumi iglim doyis-
konliyi fonunda antropogen tosirlorlo do koskin doyisikliyo moruz qalir. Orazi
godimdon insanlarin tosirino moruz qalmaqla, hazirki dévrdo do, respublikami-
zin on intensiv istismar olunan regionudur. Insanlarin miixtolif istigamotli ni-
zamsiz tosorriifat foaliyyoti noticosindo torpaq sothinin pozulmasi, bitki Ortii-
yiiniin deqradasiyasi, meso vo kolluglarin qirilaraq yox edilmasi, yollarin, ka-
nallarin, kollektorlarin, yasayis moskunlarinin salinmasi, faydali gazintilarin
istismar edilmasi, sonaye, tikinti obyektlorinin genislondirilmasi, mal-qaranin
sistemsiz otarilmasi vo s. biitovliikdo mikroiqlim soraitinin doyisilmasina sobob
olur. Naticodo iso torpaq qati daha da aridlosir, bir sira ekzogen proseslorin
(eol, eroziya, arid denudasiya vo s.) intensivliyi artmaqla, sohralasma prosesi
daha da intensivlosir.

Mikroiqlim goraitinin doyisilmasi osason yay aylarinda miisahido olunur.
Yiiksok temperatur vo nisbi riitubatliyin az olmasi, buxarlanma qabiliyyatinin
artmasi bitki Ortiiylindo donmoyon doyisikliklorin yaranmasina, zoif dayaniq-
liga malik populyasiyalarin mahv olmasina, miixtslif formasiyalarin nov torki-
binin doyisilmasina, onlarin saymin azalmasina, quraqliga davamliliginin va ro-
qabotetmo qabiliyyatinin azalmasina va s. sabab olur. Iqlimda bas veren iimumi
doyiskonlik iinsiirlordo oksini tapmaqla sohralasma meylinin artmasina zomin
yaradirsa, antropogen tosirlor do, mikroigqlimin dayisilmasine tokan vermakls,
timumilikdo sohralagsma prosesinin inkisafina vo intensivliyino potensial zomin
yaradir.
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AM.MUKANJOB
PE3IOME

B crathe OBUIM PAacCMOTPEHBI BIMSHHEC KIMMAaTHYECKHX (DAKTOPOB Ha OCHOBE MHO-
TOJIETHETO aHaJM3a. BBITI0 TakXkKe BBISBICHO, YTO M3MEHEHUS, IPONUCXOSIIHIE B KINMATE, BIHS-
IOT Ha YBEJIIMYCHHWE APWUAHOCTH JAHAMA(PTOB M YMEHBIICHHWIO NMPOMYKTHBHOCTH OMOKOMIIO-
HEHTOB, B PE3YJIbTATE YETO OBIIM YBEINYEHBI OYaru OMyCTHIHUBAHHS.
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INFLUENCE OF CLIMATIC FACTORS TO DESERTIFICATION
OF KURA LOWLAND LANDSCAPES
AM.MIKAYILOV
SUMMARY

The publication investigates the impacts of the considered territory’s climatic characte-
ristics to the desertification process. It’s established that, changes in climatic factors increase
landscape aridization, decrease productivity of biocomponents and broaden desertification
centers.
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BOYUK QAFQAZIN SIMAL-SORQ YAMACINDA OHALININ
LANDSAFT SEKTORLARI UZR9 MOSKUNLASMASININ
COGRAFI XUSUSIYYOTLORI
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Moaqalads tadgiqat naticasinda Boyiik Qafqazin simal-sarq yamacinda submeridional
istigamatda iglim tinsurlorinin, relyef formalarinmin va hipsometrik gostoricilorin xiisusiyyatlo-
rinin tasiri ila formalagmig 3 landsaft sektoru, 2-si asas - (Samur-Valvalacay-humid va Atacay-
Sumgqayit¢ay-arid), 1-i isa kecid (Valvalocay-Atacay-semi-humid) miiayyon edilmisdir. Boyiik
Qafqazin simal-sorq yamact dag geosistemlarinda ayrilmis sektorlar daxilinds yasayis man-
tagalorinin va onlarda maskunlagmis ahalinin sayi, magguliyyati, tasarriifat sahalarinin paylan-
mast isiglandrimusdir.

Ayrilmug sektorlar daxilinda formalasmus landsaft-ekoloji saraitin tasirilo yasayis mon-
tagalarinin va ahalinin maskunlagsmasi kaskin dayisir. Samur-Valvalocay -397 (75%) yasayus
mantaqasinda 399.544 (79,4%) nafar; Valvalacay-Atacay -103 (19,5%) yasayis mantagasinda
89.187 (17,7%) nafor; Atacay-Sumqayitcay - 29 (5.5%) yasayus mantagasinda 14.731 (2.9%)
nafar ahali maskunlagmisdur.

Acar sozlor: sektorluq, antropogen transformasiya, landsaftin yiliksoklik diferensia-
siyasi, dagdaxili ¢okokliklor, landsaft-ekoloji sorait, maskunlagma

Dagliq olkolordo landsaft qursaglari iizro ohalinin vo yasayls montoqo-
lorinin saquli paylanma qanunauygunluglarinin 6yronilmasi aktualligi ilo forqg-
lonir. Bu problemin on miihiim aspektlorindon biri do submeridional sektorlar-
da yasayis moskunlasma ganunauygunluglarini askar etmokdon ibarotdir. Tod-
giq olunan orazinin miiasir landsaftlar1 miirokkob diferensiasiya xiisusiyyot-
lorino malik olub, relyefin miitloq yiiksokliyinin, siixurlarin litoloji substrati,
dag yamaclarinin ekspozisiyasi, iqlim vo ekzogen geomorfoloji proseslorin
qarsiliglt alago vo tosirinin noticosindo formalagsmisdir. Moagalodo Boyiik Qaf-
qazin simal-sorq yamaci geokomplekslorinin yiiksoklik-mokan diferensiasiyasi
fonunda ohali moskunlagsmasinin cografi xiisusiyyatlori vo onlarin funksional
tasarriifat faaliyystinin yerlosma qanunauygunluqlart aragdirilmigdir [2,8,9].

Boylik Qafgazin simal-sorq yamaci landsaftlarinin yiliksoklik-mokan
diferensiasiyasi relyefin miitloq hiindiirliiyiiniin tadricon yiiksalmosi fonunda
bas verir. Orazidoki landsaft komplekslorinin ekoloji-cografi soraitin tohlilino
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osason ilk dofa olaraq Boyiik Qafgazin simal-sorq yamacinda submeridional
istiqgamotdo 3 landsaft sektoru miioyyon edilmisdir [5,6]. Bu sektorlardan 2-si
osas (Samur-Voalvologay-humid vo Atacay-Sumqayit¢ay-arid), 1-i iso kecid
(Valvalagay-Atacay-semi-humid) sektordur. Samurgay-Valvalagay arasi sektor
Oziiniin ekoloji-cografi xiisusiyyatlorino géro ondan conub-sorqds yerloson sek-
torlara nisbaton yeni tektonik morholads intensiv qalxmaya moruz galmis vo bu
sektorun dagliq hissosi miiasir relyefdo maksimal gqalxma saholori (Bazardiizii,
4466m; Tufandag, 4193m; Sahdag,4243m; Qizilqaya (3724m) kimi tozahiir
edir. Boyiik Qafqazin simal-sorq yamacinin landsaft sektorlar1 {izro ohalinin
paylanmasi cadval 1-do verilmisdir.

Cadval 1
Boyiik Qafqazin simal-sarq yamacinin landsaft sektorlar iizra
dhalinin paylanmasi
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Qeyd: ET- daglq tundra iqlimi; Dwcx- qis1 quraq kecon soyuq iqlim; Cs”a — yay1 quraq
kecon miilayim-isti iglim; Cs”b — yay1 quraq keg¢on miilayim-isti iglim, Cfa — yagintilart
toxminon borabor paylanan miilayim-isti iqlim, CBSsa — yay1 quraq keg¢on miilayim-isti
yarimsohra vo qurugdl iqlimi. a - on isti ayn temperaturu +22 °C; b - on isti ayin temperaturu
+22 °C, 4 aymn temperaturu +10°C-don ¢oxdur; ¢ — 1-ci ayin temperaturu +10°C-den coxdur; s
— yay fosli daha quraqdir; w - qis fosli daha quraqdir; x — maksimum yagint1 yayin avvealindo
diisiir; f — homiso riitubatlidir.
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Samur-Valvalocay sektorunun dagliq hissesi 6ziintin koskin iqlim vo si-
noptik hava soraitino vo morfoiqlim qursaqlarinin sayinin ¢oxluguna goro forq-
lonir. Burada bulud omologolmo soraiti on ¢ox Sahdag yastaninin simal-gorq
yamacinda Siyozon tektonik yarilma xotti izorindo formalasir vo sektorun dag-
l1iq hissasina dogru artir. Bulud ortiliylintin amalo golmasi agiq havada har giin
sohor saat 9-10 aras1 miisahido olunur vo bu Ortiik sixlagaraq Sahdag sinklinal
yastaninin simal-sorq yamacinda conub—qorb istigamotindo Qusarcay dorasino
torof horokot edorok, biitiin dagliq orazini ohato edir. Miiasir relyefdo Yan
silsilonin simal-gorq yamacinda Siyazan tektonik sinma xatti vo ona kondalon
istigamotdo ¢ay doralori boyu kosilon dik vo ugurumlu qayali yamaclar (300-
500 m) tstiinliik tagkil edir. Samurgay-Valvalacay sektoru yeni tektonik marha-
lodo, maksimal galxma sahosi caylarin maksimal kosilmosi ilo sociyyolonir.
Burada cay doralorinin relyefi kosmosi 1800-1900 m togkil edir (xarito 2).

Samurgay-Volvalogay sektorunun dagliq hissosi maksimal tektonik gqalxma
zonasi olmagqla, burada formalasmis Samur, Qusarcay, Qudyal¢ay kimi gursulu
dag caylarinin gotirmo materiallarint Samur-Dovogi ovaliginin - Xozor donizi
sahilino godor uzun mosafoys aparir vo Sollar diizonliyi sahasinds galinligr 100
m-don artiq Ortiik yaradir [3,5]. Bu da Sollar diizonliyindo landsaftin litoloji vo
hidrogeoloji goraitinin doyisilmasine vo hidromorf landsaftlarin omalo
golmasino sobob olur. Buna goro do Sollar diizonliyindo diizonliklorin meso
landsafti birbasa doniz sahillorino kimi inkisaf edir. Olverisli litoloji soraitlo
olagodar olaraq Sollar diizonliyinin qorb yiiksok dagliq sahosindo ke¢misdo
movcud olmus meso Ortiiyii intensiv antropogen tosirlora (80-90%) moruz
qalaraq, diizonliklorin ¢6l landsaftlarina transformasiya olunmus vo burada
bag-seliteb vo bag sahalori yaradilmisdir [9]. Bu landsaft sektoru daxilindo Bag
Qafqaz vo Yan silsilolor arasinda bir sira dagdaxili ¢okokliklori (Sahnabad,
Xinalig, So6hiib, Yerfi, Qonagkond) yerlosir. Bu ¢okokliklorin hor biri gimal-
gorbdon conub-sorq istigamotindo 6ziindon ovvalki ¢okoklikdon 400-500 m
alcaqda yerlosir vo bir-biri ilo kicik dag tirolori ilo ayrilir. Sahnabad, Xinaliq
vo Sohiib c¢okokliklori uygun olaraq 2700, 2210, 1600 m yiiksokliys uygun
galir. S6hiib (1600m) va Yerfi (1200 m) ¢okokliklorini bir-birinden ayiran vo
miitloq yiiksokliyi 1400-1500 m olan tironin conub yamaclarinda subalp ¢o-
monliklori yovsanl ¢dllorlo ovoz olunur. Bu kegid zonada atmosfer yagintila-
rinin miqdar1 nisbaton az oldugundan yovsanl ¢éllor inkisaf edir. Iqlimin Qo-
nagkond, Yerfi ¢okokliklorindo aridlogsmasi ilo olagadar olaraq ¢ollorin areal
nozorogarpacaq dorocods genislonir vo meso zonasini 2 hissoyo ayirir. Vol-
valagayin sol sahilindo yerloson Qonagkond ¢okokliyinds lokal riitubotlonmo
ilo alagodar olaraq hidromorf ¢omonlor formalasir. Landsaft komplekslorindo
kegid sarhadlerin diizxatli olmadigina isars edon V.V.Dokucayev gostorirdi ki,
“Tobiot riyaziyyat deyil”. Ona goro do komplekslorin sorhadi diizxotli deyil,
zolaq soklindos kegir. Gostarilon dagdaxili ¢okaokliklorin coanub-gorq davaminda
Xaltan (800m) vo Dohno (400m) cokokliklori yerlosir vo onlar daha arid
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Sok. 2. Boyiik Qafqazin simal-sorq yamaci landsaft tiplori iizro ohalinin vo yasay1s
moantagalarinin paylanmasi xaritasi

Landsaft tiplori: 1.Nival landsaft kompleksi, 2.Subnival landsaft kompleksi, 3.Alp co-
manliklori, 4.Subalp comonliklori, 5.0rta daghigin fisdig-valos mesolori, 6.0rta dagligin palid-
valos mesoloari, 7.Arid-denudasion ortadagligin arid mesolori, 8.Algaqdagligin palid, valos, qis-
mon fisdiq mesolori, 9.0rtadagligin meso kollu ¢omanliklori, 10.Algaq dagligin meso kollug-
lar, 11.0rta vo algaqdagligin humid ¢6lleri, 12.Algaqdagliq ve gismen ortadaghgm kserofit
kollu quru ¢olleri, 13.Arid-denudasion algaqdaglhigin yarimsshralari, 14.Alliivial-prolliivial dii-
zonliklorin quru ¢olleri, 15.Alliivial, alliivial-prolliivial, prolliivial-delliivial diizenliklorin ya-
rimsohralari, 16.Abrazion-akkumulyativ diizoenliklorin yarimsohralari, 17.Alltivial-prolliivial
diizenliklorin enliyarpaqli introzonal meso komplekslori, 18.Alliivial-prolliivial diizenliklorin
kolluglar1 vo mesa kolluglari, 19.Akkumulyativ diizonliklorin bataqlig-cala-comon kompleksi,
20.0rta dagligin kserofit vo yarimkserofit kollu quru ¢ollari.

Bu landsaft sektorunda moskunlagsmis ohali funksional tosorriifat saho-
lorinin miixtalif istiqgamatlorilo mosguldurlar. Orazinin Sollar diizenliyindo
taxil¢ilig, bostangiliq, torovozeilik, bagciliq, yem okingiliyi vo maldarliq tosor-
rifatlar1 inkisaf etmisdir. Samur-Abseron kanalindan qorbds osas funksional
tosarriifat saholori baggiligdan ibarotdir.

Baggiliq tosorriifat sahosi ¢ay dorslori boyu algaqdagligin icarilorino dogru
genis areala malikdir. Baggiliq tosarriifat saholori Samurgay dorasi boyu Zuxul
kondina (800 m-2 gadar), Qusarcay darasi boyu Zindanmurug-Caqgar kondle-
rino (1000-1100 m-9), Valvalocay darasi boyu iso Qonagkond (1100-1200 m)
yasayls montoqosing qador genis sahoni ohato edir. Orazinin dagliq hissosindo
heyvandarliq tosarriifat saholori do genis inkisaf areala malikdir.
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Valvologay-Atagay arasinda yerlogson landsaft sektoru 6ziiniin ekocografi
xtisusiyyotlorine gors yarimarid xarakter dasiyir. Samur-Valvalogay vo Atagay-
Sumgqayitcay sektorlar1 arasinda kecid toskil edir. Kecid sektorun simal-qorb
yarisinin landsaftlart Samur-Valvalacay sektoruna, conub-sorq yarisi iso Ata-
cay-Sumgqayitcay sektoru landsaftlarina uygun golir. Valvologcay-Atagay sek-
toru arasinda dagliq relyefin algalmasi vo iqlimin aridlogmasile alagodar olaraq
donizsahili diizonliklorin yarimsohra komplekslori dagotoyi algaqdagligin
simal-sorq yamaclarina torof areallarini genislondirir. Sektor daxilindo landsaft
komplekslori dagliq vo diizonlik hissolordo aridliyi ilo segilir. Valvolocay-
Atacay sektoru daxilindoki dag mesolori arid vo yarimarid xarakter dasiyir.
Sektorun dagliq hissasindo yerlogson Qonagkond, Xaltan vo Dohno c¢okoklik-
lorinds arid landsaft komplekslarinin formalagsmasi sabobindon dag mesalorinin
biitovliiyii pozulur. Megolor yalniz Yan silsilonin simal-sorq vo Bas Qafgaz
silsilosinin gimal-gorq yamacinda formalasmisdir. Beloliklo, dagdaxili meso
landsaftlarinin biitovliiyli pozularaq genis arealli quru ¢ollorlo avoz olunur vo
yalniz onlar gostorilon 2 areal daxilinde 6z inkisaf xiisusiyyeotlorini yaxsi
saxlayir.

Atacay—Sumgqayitgay arasinda yerloson conub-sorq landsaft sektoru o6zii-
nilin daha arid xarakter dagimasi ilo sociyyolonir. Bu sektor daxilundo hom dii-
zonlik, ham do dag landsaftlar yiiksok aridliyi ils segilir. Atacay-Sumqayitcay
sektoru daxilindo Gilgilcay, Atacay ¢okokliklorfinin formalagsmasi ilo dag land-
saftlari, xiisusilo Diibrar dag1 sahasinds yerli hava dovranimin tesiri ilo land-
saftin inversion xarakter dasimasina vo tikanli yastigcalilarin-govon kollarinin
genis saha tutaraq, congollik yaratmasina vo dag-comon ¢ollorinin yaranmasina
sabob olur. Orazidoki landsaft komplekslorinin funksional inkisafini yaxsilas-
dirmaq magsadilo ¢omon-¢ollorini govon vo tikanl kollardan tomizlomok daha
mogsodouygundur.

Samur-Dovogi zonasinda iqlim soraiti hor bir landsaft sektorlari {izro
forglonir. Ogor Sollar montaqasindo orta illik temperatur +11,9°S, Qizilburunda
(Gilgilcay) +12,5°S, Nasosnida +13,9°S, Sumgayit montagasinda iso 13,6°S-dir.
Buna miivafiq olaraq atmosfer yagintilarin miqdar1 da azalir. Sollar moantogo-
sindo atmosfer yagintilarinin illik miqdar1 324 mm, Qizilburunda (Gilgilcay)
308 mm, Sumqayit montoqgosinds iso 200 mm-o boraboardir. Atmosfer yaginti-
larinin gostaricilorine asason Sumgqayit montaqasinds yagintilarin illik miqdari
Sollara nisboton 120 mm azalir. Orta illik riituboatlonmo sektorlar iizro simal-
gorbdon conub-sorqo dogru doyisir. 1-ci sektor daxilindo yerlogon Xagmazda
78%, 2-ci sektorda Qizilburunda (Gilgilgcay) 76%, Sumgayit montogosinds is9
73% toskil edir [2,10].

Olverisli ekoloji-cografi soraito malik olan Samur-Valvologay sektorunda
yasayls montogolori daha six yerlosmoklo sayr 397-a barabordir. Bu yasayis
montogalorindon 242-si Samur-Dovagi ovaliginda yerlosir. Birinci sektor
daxilindo maskunlasmis ohalinin timumi say1 399.544 nofar togkil edir. Diizon
orazido yerlogon 242 yasayis montoqosindo 242.071 nofor, dagliq orazidoki 155
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yasayls montogosindo 157.483 nofor ohali moskunlasmisdir [1,6,7]. Bu sektor
daxilinds biitovlitkdo todgiqat orazisindoki yasayis montogolorinin vo onlarda
moskunlagmigs ohalinin 2/3 hissosi comlogmisdir vo 6z yiiksok sixligr lia digor
sektorlardan koskin forglonir. Son dovrlorde ohalinin tassarriifat foaliyotinin
genislonmosi ilo olagodar dagotoyi saholordo Baki-Daorbond magistral yolunun
kenarlarinda, Vladimirovka, Kuzunqislaq kondlori orazisinds, Quba Talabiqis-
laq kondlori arasinda yeni alma baglari, Sirvanovka, Zuxul kondlori sahasindo
findiq baglar1 salinmigdir. Orazide emal sonaye miiassisalorinin miixtalif
istigamotlori foaliyyat gostarir.

Valvalocay-Atacay sektorunda yerloson 103 yasayis montoqosindon 67-si
diizon, 36-s1 iso dagliq orazinin payina diisiir. Bu sektorun diizonlik vo dagotoyi
hissasindo 83.301 nofor, dagliq hissosindo iso 5.886 nofor ohali moaskunlas-
migdir. Bu yasayls montogolorinin boylik oksariyyeti ¢ay dorolorindo vo dag-
aras1 ¢okokliklords (Xaltan, Dohno) yerlosir.

Valvologaydan conub-sorqdo yerloson diizonliklords iso iqlimin aridlogmosi
ila slagadar otlaq heyvandarlig: Gstiinliik togkil edir. ©razinin dagliq hissasinda
iso baslica olaraq baggiliq (alma,armud, gilas va s.), bostangiliq (esason kolom,
kartof), orta vo yiiksok dagliq orazilorde asason heyvandarliq vo gismon bos-
tangiliq tosarriifat saholori formalagmisdir.

Atacay-Sumgqayit¢ay sektoru daha slverigsiz ekoloji-cografi soraiti ilo so-
ciyyalonir vo burada iglim kaskin aridlosmoys moruz galir. Bu sobobdon sektor
daxilindo yerlogon yasayis montogolori vo onlarda moskunlasmis ohalinin say1
koskin azalir. Buradaki 29 yasayis montogosinin 13-ii diizon, 16-s1 dagliqda
yerlosir. Sektor daxilinde diizenlikde 10.873, dagliqda iso 3.858 nofor ohali
moskunlagsmigdir [1]. Bu landsaft kompleksindo hoyotyani saholordo seliteb-
bag vo okin sahalori (kolom, kartof, qargidali vo s.) inkisaf etmigdir. Burada
bostan, torovoz bitkilori kicik areallarda yetisdirilir. Landsaft komplekslori
daxilindo moskunlagan ohali osason heyvandarligla mosgul olur vo heyvan-
darligin inkisafinda dag ¢omonlori miihiim rol oynayir. Yazda vo yayin oavval-
lorindo orta dagliq zonada mal-qgaranin biitiin ndvlorindon, xiisusilo qoyunguluq
ticlin otlaq kimi istifado olunur.

Tadqiq olunan rayonun iqtisadiyyatinin saho strukturunda kond tasorrii-
fatinin inkisafi eyni zamanda emal sonaye saholorinin, o ctimlodon yiingiil vo
yeyinti sonayesinin inkisafina tokan vermisdir. Regionun aqrar-sonaye komp-
leksinin osasini meyvo-torovoz konservi istehsali (Xagmaz, Xudat, Quba, Qu-
sar), baliq emali (Xudat), xalga toxuculugu (Quba, Xagmaz, Qusar, Qonaq-
kond, Pirobadil, Ci¢i, Xi1z1, Findigan) saholori toskil edir. Xa¢maz, Sabran,
Xizida taxil vo siid mohsullar1 emal edilir. Tosarriifatin dag-heyvandarlq tipi
osason ot-siid maldarligi vo qoyungulugun inkisafi ilo forglonir.

Natica. Miioyyon edilmisdir ki, Boylik Qafgqazin simal-sorq yamacinda
ohalinin moskunlagmasi, yasayis montogolori vo ohalinin funksional tosorriifat
sahalari yiiksoklik qursagligina tabedir vo dagstayindon yiiksok dagliga dogru
azalir. Diizon saholordo, genislonmis cay dorolorindo, terraslasmis alliivial
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diizonliklordo, dagarasi ¢okokliklords vo yastanlarda yasayis montogolorinin vo
ohalinin yiiksok sixlig1 miisahido edilir. Buna miivafiq olaraq orazido antropo-
genlosmo daracosi doyisir. Tobii landsaftlarin 60%-i antropogen tosirlors moruz
qalaraq transformasiyaya ugramigdir.

Gostoricilora asason geyd etmok lazimdir ki, orazido formalasmis land-
saft-ekoloji soraitlo olagodar olaraq, yasayis montogolori vo onlarda moskun-
lagmis ohalinin say1 ayrilmis landsaft sektorlar1 lizro do geyri-barabor paylan-
migdir. Samur ¢ayindan conub-sorgo relyef vo iglim soraitinin doyismosi ilo
olagodar olaraq sektorlar iizro landsaft tiplorinin say1 azalir. Bu hal ayrilmig
sektorlar daxilindo yasayis montogolori vo onlarda moskunlagmig ohalinin
sayinda da Oziinii gdstorir. Daha olverisli ekoloji soraito malik olan Samur-
Valvalocay sektorunda moskunlasma 6z yiiksok komiyyati ilo secilir. Yasayis
montagalorinin 75 % (397), ohalinin iso 79,4% (399.544 nofor) bu sektorda
yerlosir. Olverisli landsaft-ekoloji soraito malik Valvalogay-Atacay sektorun-
da 103 (19,5%) yasayus montoqosinds  89.187 (17,7%) nofor, az olverisli
Atacay-Sumgqayitcay sektorunda iso 29 (5.5%) yasayus montogosindo 14.731
(2.9%) nofor ohali (osason ortadagliq qursaqda) moskunlagmisdir.

ODOBIYYAT
Azorbaycanin statiatik gostaricilori, DSK, Baki, 1999-2009
. Amnac Aszep0aitipkanckoit CCP, Knmnmarnueckue kaptel, baky-MockBa: 1963, 41-63 c.
(Iuxmuuckuit 9.M.)

3. BbymaroB B.A., Mukammos A.A. Pa3sutne u gopmupoBanue nangmagpTo IOro-Bocrou-
Horo KaBkasa B cBsI3u ¢ HOBeWmIeH TeKTOHNKON, baky: Omm, 1985,176 c.

4. Miiseyibov M.A. Azorbaycan regionlarinin landsaft-ekoloji xiisusiyyastlori. “Cografiyanin
miiasir problemlori”, ACC osarlori, BDU filiali, H.9.9liyevin anadan olm. 85 illik yub.hosr
olun. Baki: BDU, 2008, s.31-37

5. Mukamios A.A. PernoHanbpHast BBICOTHO-IIPOCTPAHCTBEHHAS CTPYKTYpa TOPHBIX M PaBHUH-
HBIX JlaHmagToB AzepOaiiakaHa Kak HHIUKATOp AuddepeHIpOBaHHBIX HOBEHIIIMX TEK-
TOHUYECKHX JBIKeHul / CoBpeMeHHbIe reorpadryeckre ucciieoBanus B Azepoaiikane,
Tr'OA, XI tom. baky: Victory, 2007, ¢.13-18

6. Mikayilov A.A., Hosonoliyeva L.H. Boyiik Qafqazin simal-sorq yamaci landsaftlarinin
sektorluq diferensiasiyasina dair // “Qloballasma vo cografiya”, prof. M.A.Miiseyibovun 85
illik yubil. hasr olun. beynslxalq elmi-praktiki konfr. mater., ACC BDU filiali, Baki: 2012,
322-326s.

7. MuxkamnoB A.A., I'acanaimeBa JI.I'. Pa3memenue HaceneHUs 10 BBICOTHBIM JIAHIITAQ THBIM
nosicaM M JaHAmApTHEIM cekTopaM CeBepo-BOoCTOYHOrO CkioHa bompmoro Kaskasa.
xeBck: «IIpuBOmKCKUI HAyIHBIN BeCTHUK», Ne 3, 2014, ¢.143-147

8. Mehraliyev E.Q.,Oyyubov N.H., Sadiqov M.O. Azerbaycan SSR-do ohalinin meskunlas-
mas1 masalalori. Baki: Elm,1988,196 s.

9. Qoaribov Y.O.Azarbaycan Respublikasinin milasir landsaftlarinin antropogen transforma-
siyast. Baki: Mars Print NRF, 2011, 299 s.

10. HIuxnuackuit 9.M. Ternooit 6ananc Azep6.CCP. baky: AH A3.CCP, 1969, 201 c.

DN —

110



TF'EOT'PAOUYECKHUE OCOBEHHOCTHU PACCEJIEHUA HACEJIEHUSA 11O
JAHAIMA®THBIM CEKTOPAM CEBEPO-BOCTOYHOTI'O CKJIOHA
BOJIBIIOT'O KABKA3A

JL.LI'TACAHAJIMEBA
PE3IOME

B craTthe omnmchIBaeTCs HCCIEJOBaHUE NPOBEICHHBIE HA TEPPUTOPHU CEBEPO-BOCTOY-
Horo ckioHa bonbmoro KaBkasa, B pe3ysbTaTe KOTOPBIX BIEPBBIC OBIIM BBIJICICHBI 3 JIaHII-
maTHEIX CEKTOpa: 2 OCHOBHBIX- T'yMHUIHBIH Camyp-BenBeneuaiickuii, apugHblii Artadaii-
Cymrautuaiickuii; ¥ OIUH NepexoHbIH- ceMuapuaHeli Benbpennuaii-Atauaiickuil.

Yka3aHHbIE CEKTOpPHI ObLIM BBIAEIEHBI HA OCHOBAaHMU CPaBHEHUS OCOOCHHOCTEW KIU-
Mmara, GopMm penbeda M TMICOMETPUYECKHX IOKa3aresieil B CyOMEpHUAMOHAIBLHOM HaIpaB-
JeHud. B mpenenax Ka)x1oro U3 BbIICICHHBIX CEKTOPOB OBLINM POaHATH3UPOBAHbI KOJIIMYECTBO
HACEJICHHBIX MYHKTOB, M YHCJICHHOCTh HACEJICHUS B HHX, 3aHATOCTh HACEJICHHUS M CTPYKTypa
XO3SMCTBA.

YCTaHOBJIEHO, YTO B YKA3aHHBIX CEKTOPaX 3HAYMTENIBHO Pa3IM4aloTCs KakK pacmpe-
JIeNIeHNe CaMUX HACENCHHBIX MyHKTOB, TaK M CTPYKTypa 3aHATOCTH HACENCHHsS B HHX, YTO
CBSI3aHO C reorpaguyecKuMy 0COOCHHOCTSMH BBIJICJICHHBIX TEPPUTOPHIL.

KaioueBble cjioBa: cCekTop, aHTPOIOTEHHAs! TpaHC(HOPMAIHs, BBICOTHO-TaHAMAdT-
Hast nud¢epeHnranus, MeXIOpHble BINAAWHBL, JaHAMA(GTHO-IKOJIOTHIECKOE YCIOBHE, pac-
CEJICHUE HAaCceIeHHs

IMPACT OF ENVIRONMENTAL FACTORS ON POPULATION DISTRIBUTION IN
ECOSYSTEMS OF THE NORTH-EAST SLOPE OF THE GREATER CAUCASUS

L.H.HASANALIEVA
SUMMARY

The article is based on the research conducted on the north—eastern slope of the Greater
Caucasus. The author differentiated 3 regions with different ecosystems. There are 2 main
ecosystems: humid Samur-Velvelechai and arid Atachai-Sumqayit and one marginal —
semihumid Velvelechai-Atachai. This differentiation was based on the peculiarities of climate,
landforms, and elevation, changed in submeridional direction.

The author analyzed the number of settlements, the size of population and its
employment structure in each of the mentioned regions. In the conclusion of the research the
author explained the differences in the distribution of the settlements and population with the
geographical peculiarities of the regions.

Key words: sector, anthropogenic transformation, landscape of altitude dfferentiation,
mountain, landscape-ecological conditions, population

Redaksiyaya daxil oldu: 09.06.2017-ci il
Capa imzalandi: 24.10.2017-ci il
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