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ABSTRACT

The article examines the formation of the southeastern area of the Lesser Caucasus and the
distribution of rocks associated with it. The N-Morb and AFC (assimilation-fractional crystallization)
methods were applied to the samples of the mentioned area. Through this, the chemical composition
of the samples and the transformation processes over time were studied.

Based on the data obtained, the initial crystallization of apatite and amphibole in the magma and its
enrichment with rare elements and light lanthanides were determined.

Mineralogical signs of hybridism have been sufficiently manifested for the Neogene volcanic rocks
of the Lesser Caucasus. These signs include the zonation of plagioclase, the erosion of early
crystallized minerals, and the presence of microinclusions containing gabbro, granodiorite, etc. in
medium and acidic rocks.

The replacement of compression with tension created conditions for arch-type uplifts and led to the
formation of poorly differentiated trachybasalt-basaltic and trachyandesite series in intermediate foci.
The southeastern part of the Lesser Caucasus consists of dolomite-calcareous lithofacies of Lower
and Middle Triassic age. Small admixtures of sandy-clayey material in the lower horizons of the
Lower Triassic are explained by the inclusion of terrigenous material. Terrigenous material is
practically absent in the Upper Triassic compared to the Lower Triassic. This situation indicates that
the process of deposition of pure carbonate species in deep basins occurred under relatively mild
conditions. Towards the end of the Lower Triassic period, intensive shallowing of the sea was
observed. In connection with this event, massive oolitic limestones with a thickness of 40 meters were
formed in the upper parts of the cut. In the Upper Triassic, calcareous-shale-sandy (in the
northwestern part of the region) and calcareous-dolomite facies were recorded in the southeastern
region of the Lesser Caucasus.

In the Neogene andesite-dacite-rhyolite formation rocks that formed the central structure of the Lesser
Caucasus, a zonal distribution of minerals such as plagioclase, clinopyroxene, amphibole and
magnetite is observed, which determines that crystallization differentiation plays an important role
with the participation of volcanic rocks. It is possible to separate dark-colored minerals such as
clinopyroxene, magnetite and amphibole, and to separate andesites.

It is clear from the work done in the studied area that the southeast of the Lesser Caucasus is rich in
important elements. Mineralogical signs of hybridism have been proven in the Neogene volcanic
rocks of the Lesser Caucasus. The results obtained in the study area are of great importance in the
preparation of future search and forecasting factors.
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XULASO

Moqalads Kigik Qafqazin conub-gorq sahasinin omalogolmasi vo onunla bagli olan siixurlarin pay-
lanmasina baxilmisdir. Adi ¢okilon sahanin niimunslarinin N-Morb vo AFC (assimilyasiya-fraksion
kristallagma) metodlar totbiq edilmisdir. Bunun vasitasi ilo niimunalorin kimyavi torkibi vo zaman
arzinds ¢evrilma proseslori dyronilmigdir. Alinan molumatlar asasinda magmada apatit, amfibolun
ilkin marhalado kristallagmasi va nadir elementlorla, yiingiil lantanoidlarls zanginlogmasi tayin olun-
mugdur. Ki¢ik Qafgazin moarkozi qurulugunu formalagdirmis Neogen yash andezit-dasit-riolit forma-
siya suxurlarinda plagioklaz, klinopiroksen, amfibol vo maqnetit kimi minerallarin zonal paylanmasi
miigahido olunur ki, bu da vulkanik siixurlarin istiraki ilo kristallasma diferensiyasinin miihiim rol
oynadigini miioyyan edir. Klinopiroksen, maqnetit vo amfibol kimi tiind rongli minerallarin ayrilmasi,
andezitlorin ayrilmasi miimkiindiir. Todqiq olunmus sahonin gdriilon islorindon aydin olur ki, Kigik
Qafgazin conub-sorqi mithiim elemntlorlo zongindir. Ki¢ik Qafgqazin Neogen yasli vulkanitlorinds
hibridizmin mineroloji alamatlori siibut olmusdur. Tadqgiqat sahasindo alinan naticolor golocok
axtarig-proqnozlasdirma amillorinin hazirlanmasinda boyiik shomiyyato malikdir.

Acar sozlor: vulkanizm, fraksion, material, litofasiya, struktur, formasiya, kristallagma.

Giris

Kicik Qafgazin conub-gorq hissasi alt vo orta trias yasli dolomit-ohangli litofasiyalardan ibaratdir. Alt
triasin agag1 horizontlarinda qumlu-gilli materialin kicik qarisiglar: terrigen materialin daxil olmasi
ilo izah olunur. Alt triasa nisbaton {ist triasda terrigen material praktik olaraq istirak etmir. Bu voziyyat
dorin hdvzalards tomiz karbonat ndvlarinin ¢6kma prosesinin nisbaton miilayim soraitdos bas verdiyini
gostorir. Alt Trias dovriiniin sonlarina yaxin denizin intensiv sokildo dayazlagsmasi miisahido olunur.
Bu hadiso ilo oslagadar olaraq, kasilisin yuxari hissolorindo 40 metr qalinlifinda massiv oolitli
ohongdaslarinin yaranmasi bas verir. Ust Triasda iso Kigik Qafqazin conub-sorq bdlgasindo ohongli-
sistli-qumlu (regionun simal-qorb hissasindo) vo shangli-dolomitli fasiyalar geyds alinmisdir.
Kimyavi va fiziki-kimyavi todqiqatlar naticasinds aldo olunan molumatlara osaslanaraq, aragdirilan
regionda c¢okiintiitoplanma hovzoesi giiclii barpaedici geokimyavi soraitlo forqlonir. Bu sorait,
karbonatlarin (shangdasi vo dolomitlor) toplanmasina sabab olmus qgolovi vo duzlagsmis miihit ilo
xarakterizo olunur [1].

Alt trias ¢okiintiilori sey vo kampil martabalari ilo tomsil olunmusdur. Sey martobasi qirmizi rangda,
inca 1ovhali, kriptodonali vo pelitomorf oshongdaslart ilo Ortiilmiisdiir. Mergellor do bu mortabado
movcuddur. Kampil martabasi iso boz rongli, inco va ortalayli, tobagali, fukoidli, tiind-boz incolayli,
kripto vo kigik denavor gilli, qirmizimtil vo yasomon rangli qalinlayli, pizolitli vo boz massivlordon
ibarat olub, hamginin incalayl oolitli shongdaslari ils tozahiir edir. Alt Trias kasilisinds litofasiyanin
doyismosi miisahids edilir (sokil 1).

Trias kosilisinin yuxar1 hissasindo shongdaslar galinlayli, tez-tez gilli massivlor ilo miisayist olunur
vo bozi yerlordo bu tobagolor oolitli névlora gevrilir. Alt Triasin sonlarma yaxin ise daha tomiz
ndvlarin toplanmasi miisahids edilir.

Orta Triasda massiv, inca va galinlayli, brek¢iyabanzar, oolitli va pizolitli ohangdaslart mévcuddur.
Bu tobogalar galinlayli brekgiyasokilli dolomitlor vo qumlu mergellorlo ndvboeloagir. Orta Triasin alt
hissasinds (0-124 m) shangli gillor va inca tobagali pelitomorf gilli shongdaglari {istiinliik togkil edir.
Bir gador yuxarida iso fukoidli vo psevdokonglomeratl shongdaglari vo qalinlayli mergellor miisahi-
do edilir. Lay dostosinin tavaninda gilli shongdaslar1 va bandvsayi-qirmizi pelitomorf gilli dolomitlor
tozahiir edir. Kegoltopa kosilisindo iso orta Trias c¢okintiilorinin yuxari hissalorinda oolitli
ohongdaslarinin laylar1 qeyd olunur.
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Sakil 1. Kigik Qafgazin conub-sorq hissasinin alt, orta vo
tist trias ¢okiintiilorinin fasiya vo qalinliglart
1 — ohangdasili-qumlu fasiya; 2 — ochongdasi fasiyasi; 3 — dolomitli fasiya; 4 — dolomit-ohongdasi
fasiyast; 5 — izopaxit xatlori; 6 — qurunun ehtimal olunan sorhadi

Ust Triasda boz vo qonuru-boz rangli, orta va qalinlayl kripto, inca vo kigikdonover dolomitlor, bozi
hallarda demirlosmis, tez-tez (xiisusilo kasilisin yuxar1 hissasindo) kavernali, zolagh vo ¢atl struktur-
lu dolomitlar, shangli dolomitlar va shongdaslart mévcuddur. Bu dolomitlorin strukturu heteroblastik
olub, ki¢ik miqdarda gilli-ohongli material (10-15%) ilo dolomitin geyri-barabar donsli aqreqatindan
ibaratdir. Kripto va incodonavar gilli-ohongli dolomitlor Ardagh vo Qaraqus kasilislorindo inkisaf
etmisdir. Inco vo kicikdonaver dolomitloer iso Nehrom vo Béyiikdiiz kesilislorinde six qurulusla
xarakteriza olunur (sakil 2).

Sakil 2. Kigik Qafgazin conub-gsorq modeli
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Maqsad

Kigik Qafgazin morkozi qurulusunu formalagdirmis Neogen yaslt andezit-dasit-riolit formasiya
suxurlarinda plagioklaz, klinopiroksen, amfibol vo maqnetit kimi minerallarin zonal paylanmasi
miigahida olunur ki, bu da vulkanik siixurlarin istiraki ilo kristallasma diferensiyasinin miithiim rol
oynadigint miioyyan edir. Klinopiroksen, maqnetit vo amfibol kimi tiind rongli minerallarin ayrilmasi,
andezitlorin ayrilmas1 miimkiindiir.

Andezit-dasit-riolit formasiya siixurlarinda orta vo turs siixurlar istirak edir, ona géro Rb vo Y
elementlori ii¢iin forqli minerallarda paylanma omsali verilmisdir.

Cadval 1. Orta vo turs slixurlarin minerallarinda Rb vo Y-un paylanma omsallar

Orta siixurlar
Mmerallar ~ Hrb Pl Opx Cpx Ol Bi Sn Gr Mt
Rb 0,13 0,1 0,025 025 0,035 3 0,18 0,005 0,06
Y 3 0,06 0,45 12 0,01 0,45 0 12 0,5
Turs sixurlar
Rb 0,15 0,3 0,2 0,1 0,035 45 0,25 0,02 0
Y 9 0,15 1 2.5 0,01 0,8 0,13 35 2

Minerallari isaralori: Hrb-amfibol, Pl-plagioklaz, Opx-ortopiroksen, Cpx-klinopiroksen, Ol-olivin,
Bi-biotit, Sn-sanidin, Gr-granat, Mt-magnetit.

Osasan yiiksok qradiyentlor magnetit, piroksen kimi minerallarin fraksionlagmasi, asagi qradiyentlor
iso amfibol-qranat-biotit assosiasiyalarinin kristalagmasi hesabina omolo galir.

Hal-hazirda kalsiumlu galovili niimunslords andezit-dasit-riolit formasiyasinin ana maqmasi yiiksok
aliminiumlu bazaltlar qeyd olunur.Yiiksok aliminium torkibli bazaltlar maqneziumlu mantiya
maqmasinin kristallasma diferensiasiyast noticosinds, yliksok miqdarda olivin-klinopiroksen
assosiasiyasinin ¢okmasi naticasinds yaranir [2].

Formasiya siixurlarinin yiingiil nadir torpaq elementlari vo bir ¢ox geyri-kovergerent elementlorlo
niimayisi, onlarin omoalogalma prosesinds yenilonmis mantiya maddasiylo ohomiyyastini gostorir
(Cadval 1).

Metodlar

Tadqiq olunan andezit-dasit-riolit formasiya siixurlarinda silisium oksidinin an az oldugu siixurlar,
andezitlor vo onlari miilayim golovi tiploridir. Siixurlarin osasi torkibli olmas1 va ( bigonoak lay daxilsi
- Naxgivanda, Qeqam vo Ayodzor dagliq srazilorinds) bazaltlar, olivinli bazaltlar, bazaltik-andezit-
larin m&vcudlugu formasiyalarimin ilkin bazalt torkibli olmasini siibut edir (sokil 4).

Yer gabigimin dorinlik ocaqglarinda ilkin maqmanin tokamiilii olivin-klinopiroksenin mineral assosia-
siyasiin fraksionlagmasina vo yiiksak aliiminiumlu qaliq srintilorin meydana ¢ixmasina sabob
olmugdur. Sonuncu qaliq orintilorin sotho qalxmasi, otraf siixurlarin arimosi vo qabiq materiali ilo
kontaminasiya olunmus hibrid magmasinin formalagmasi ilo miisayiot olunmusdur. Dekompres-
siyanin hesabina metasomatitlogmis list mantiyada vo bazalt gatinin agagi hissalorinds arimo bas verir
vo bu orinti golovi, goalovi torpaq, ylingiil nadir torpaq elementloriylo zonginlogir. Bu prosesin
naticasinda golovilarle nisbaton zongin olan bazalt arintisi yaranir.

Yer gqabigi vo mantiya mongali magmatizmin zaman vo mokan baximindan yaxin olmasi vo imumi
sixilma da mantiya diapirinin yer gabigma dogru qalxmasi, metamorfizmin qranulit miiddatindo
yaranmigdir. Yer gabiginin (andezit modeli) orimasi bas vermis vo radiogen Sr vo Nd ilo yenidon
qurulmusdur. Sixilma soraitinin dartilma ilo oavozlonmasi ilo tag tipli qalxmalara sorait yaratmis vo
aralig maqmatik ocaqlarda zoif diferensiasiyaya ugramis traxibazalt-bazaltik vo traxiandezit
seriyasinin yaranmasina sabab olmusdur [5].

———
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Sokil 3. Andezit-dasit-riolit formasiyasinin siixurlarinda kogerent vo geyri-kogerent elementlorin
normallagdirilmis spayder diaqrami ( N-MORB-a goro )

Sakil 5. Kigik Qafgazin Neogen-Dordiincii dovr vulkanizminin tokamiil modeli. a - mantiya
diapirinin qalxmasinin erkon marhalosi; b - Gec Miosen-Alt Pliosen morholoasi; ¢ - Ust Pliosen
morholasi; d - Ust Pliosen-Dérdiincii dovr morhalasi. 1-qranit tobaqosi; 2-bazalt tobagasi; 3-
mantiya; 4-astenosfer; 5-metasomatitlogmis mantiya; 6-anateksis sahasi; 7-qismon arimis bazalt
qati; 8-daykalar; 9-qismon orimis qranit-metamorfik qati; 10-list mantiyanin qismon orimis
materiali; 11-mantiya fliiidlorinin qalxan axim
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Noatico

1. Orta vo Turs siixurlar kontinentlorin faal konarinda vs kolliziya zonalarinda genis yayilmigdir.

2. Ilkin bazalt magmasindan olivin, klinopiroksen, magnetit, amfibol, kimi tiind rongli minerallarin
fraksionlagmasi andezitlorin yaranmasina sabab olmusdur.

3. Kigik Qafgazin Neogen yasli vulkanitlorinds hibridizmin mineroloji slamatlori siibut olmusdur.
4. Formasiya slixurlarinin yiingiil nadir torpaq elementlorlo va bir ¢ox qeyri-kovergent elementlorlo
zoangin olmasi onlarin amals golmasinda zoanginlogsmis mantiya maddosinin alagasi oldugunu gostorir.
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PE3IOME

B crathe paccMoTpeHo GopmupoBaHue FOTo-BOCcTOUHOTO pariona Masoro Kaekasa m pacmnpocrtpa-
HEHHUE CBSI3aHHBIX ¢ HUM TOpoJ. it 00pa3ioB yka3aHHOTO paiioHa OBUTM MPUMEHEHBI METOBI N-
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Morb u AFC (accumMmisannoHHO-(paKIMOHHAS KpUCTayuM3anus). braromapst aTomy OblT M3yueH
XMMUYECKHH COCTaB oOOpaslioB W TMporecchl Tpanchopmammu Bo BpeMeHH. Ha ocHoBaHuM
MOJYYCHHBIX JIJAHHBIX YCTAHOBJICHA KPUCTAJUIM3AIMS anaTuta U aMm(puodoia B MarMe Ha Ha4aJbHOM
aTare M OOOTalIeHHWEe PEeIKUMH DJIEMEHTAMH W JIETKUMH JIaHTaHOWAaMHU. MuHepalorndeckue
MPU3HAKK THOPUAN3MA JOCTaTOYHO BBIPAYKEHBI I HEOTCHOBBIX BYJIKaHUTOB Manoro Kaskaza. K
TaKAM TIPU3HAKAM OTHOCHTCS 30HAJBHOCTH IUIATMOKIJIA3a, BBICJAHWE PAHHEKPUCTAJUTN30BAHHBIX
MHUHEpaJIoB, TabOpPOUIOB, TPAHOAUOPUTOB W JIp. B CPEOHHX W KHCIBIX IOPOJNAX JOKa3aHO, YTO
MUKPOBKJIFOUEHUS, CoJepKaliie. B mopomax HEOreHOBOI aHAE3UT-NalUT-PUOIUTOBOM (opMaIuny,
ClIaraloNINX IEHTPaJIbHYIO CTPYKTypy Manoro KaBkaza, HaOmogaeTcsi 30HAIBHOE paclpeieieHue
TaKUX MMHEpaJoB, Kak IUIaruoKja3, KIMHOMHUPOKCEH, amM(uOOa M MarHeTUT, YTO OMpeAesseT
BaXKHYIO POJIb KPUCTATU3ALMOHHOM 1nhepeHanny ¢ yyacTueM ByJIKaHUIECKUX MOpoA. Y aaercs
BBIJICJINTh TEMHOLIBETHBIE MHHEPAJIbl, TAKHE KaK KIMHOMUPOKCEH, MarHeTUT 1 aM(pubdoI1, a Takxke
pa3fenuTh aHne3uTh.M3 npoBeeHHBIX paboT Ha M3Y4YEHHON TEPPUTOPHM BUAHO, YTO FOrO-BOCTOK
Manoro Kapkaza 6orat BaKHBIMU DJIEMEHTaMHU. B HEOT€HOBBIX BYJIKaHMYECKHX Topojax Maioro
KaBka3a nokasaHbl MuHepalornuyeckue Npu3Haku rudpuamsma. I[losyueHHble B HcciiegyeMoi
o0ylacTH pe3ynbTaThl MMEIOT OOJIbIIOE 3HAYEHHE IPU MOATOTOBKE OYyIYyIIMX IOHCKOBBIX H
MPOTHO3HBIX (akTOpoB. 3 paboT, MpoBeIeHHbIX HA HCCIETyEMOM Y4acTKe, BUTHO, YTO FOIr0-BOCTOK
Manoro Kapka3a OoraT BakKHBIMH >J€MEHTaMH. Pe3ynbTaTbl, MOJy4YeHHbIE Ha HCCIEAYEeMOM
y4acTKe, UMEIOT OOJblIOe 3HaueHHE NpU MOATOTOBKE OYyIYyIIMX IMOMCKOB M IMPOrHO3UPOBAHUU
(baxTopoB.

KroueBblie cj10Ba: ByJIKaHNU3M, Gpakiys, MaTepual, TuTodars, CTpoeHne, 00pa3oBaHue, KpUcTal-
JU3aLHs.
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