Geophysical Research Abstracts, ﬂ
Vol. 11, EGU2009-8149, 2009
EGU General Assembly 2009 5

© Author(s) 2009

Granitoid magmatism of Alarmaut granite-metamorphic dome, West
Chukotka, NE Russia

M.V. Luchitskaya (), S.D. Sokolov (), G.E. Bondarenko (), and S.M. Katkov ()

(1) Geological Institute Russian Academy of Sciences, Moscow, Russian Federation (luchitskaya@ginras.ru), (2) Geological
Institute Russian Academy of Sciences, Moscow, Russian Federation (sokolov@ginras.ru), (3) Rusneftegaz company,
Moscow, Russian Federation (bondarenko @rusneftegaz.ru), (4) Geological Institute Russian Academy of Sciences, Moscow,
Russian Federation (sergkat@yandex.ru)

Main tectonic elements of West Chukotka are Alazey-Oloy, South-Anyui and Anyui-Chukotka fold systems,
formed as a result of collision between structures of North-Asian continent active margin and Chukotka micro-
continent [1-3]. South-Anyui fold system, separating Alazey-Oloy and Anyui-Chukotka systems, is considered as
suture zon, formed as a result of oceanic basin closing [4—6]. Continent—microcontinent collision resulted in for-
mation of large orogen with of northern and southern vergent structures, complicated by strike-slip deformations
[7, 8].

Within Anyui-Chukotka fold system several rises, where most ancient deposits (crystalline basement and Paleozoic
cover of Chukotka microcontinent) are exposed, were distinguished [2, 9-11]. Later they were considered as
granite-metamorphic domes [12-14].

Alarmaut dome is located at West Chukotka to the north from Bilibino city and is traced from south to north in
more than 120 km. General direction of structure is discordant to prevailing NW extensions of tectonic elements
of the region. Paleozoic-Triassic deposits are exposed within the Alarmaut dome: 1) D3—-C1 — crystalline schists,
quartz-feldspar metasandstones, quartzites, marbles (700 m) [11]; 2) C1 — marblized limestones, quartz-feldspar
metasandstones, quartzites, amphibole-pyroxene crystalline schists. Limestones contain corals, indicating Visean
age of deposits [11].

Metamorphism reaches amphibolite facies, maximum P-T conditions are 660° and 5 kbar. Migmatites, indicating
in situ partial melting, are observed.

Intensity of deformations of Paleozoic rocks increases at the boundary with Triassic deposits [11]; in the western
part of dome slices of Pz rocks are separated by blastomylonite horizons [14].

Within Alramaut dome granitoids of Lupveem batholith (central part of dome), Bystrinsky pluton (southeastern
part), and small Koyvel’ and Kelil’'vun plutons were studied. New U-Pb SHRIMP zircon data indicate Early
Cretaceous (117-112 m.a.) age of granitoids [15]. Analyses of cores of some zircons from granodiorites of
Lupveem batholith indicate Precambrian age of protolith (717, 1070.4 and 1581.5 m.a.) [15]. 40Ar-39Ar age of
synmetamorphic biotite varies from 108 to 103 m.a. [15].

Intrusive rocks of Alarmaut dome are represented by wide spectrum of rocks: diorites, Q diorites, Q monzodi-
orites, granodiorites, tonalites, granites. Granodiorites and granites contain mafic enclaves of monzonites and Q
monzonites.

Si02 contents in rocks of Alarmaut dome varies from 58,55% in diorites to 71,3% in granites; in enclaves — from
54,6% in monzonites to 61.89% in Q monzonites. Granitoids are normal and subalkaline rocks according to SiO2
vs K20+Na20 and belong to high-K calc-alkaline and shoshonite series according to K20 vs SiO2. They are
mainly metaluminous rocks (ASI < 1.0).

REE patterns of intermediate rocks are characterized by LREE enrichment, HREE depletion and insignificant
negative Eu-anomaly (LaN/YbN=8,42—-15,69; Eu/Eu*=0,66-0,94). Granodiorites and granites REE patterns are
more enriched in LREE, more depleted in HREE and have deeper negative Eu-anomaly (LaN/YbN=11,48-45,6;
Eu/Eu*=0,47-0,81). REE patterns of monzonites from enclaves in granites and granodiorites are similar to
patterns of host rocks. REE patterns of intermediate rocks and granodiorites are well correlated with those of
“mafic root” rocks of K2 Kigluaik pluton from the core part of the same name gneiss dome, Seward Peninsula,
Alaska [16], and K1-2 granitoids of Chauna fold zone, West Chukotka [17].



Spidergrams of granitoids and enclaves are similar and characterized by LILE, LREE enrichment and Nb, Sr, P,
Ti depletion, typical for supra-subduction magmatites.

On F1-F2 diagram [18], separating granitoids by geodynamic settings, granitoids fall in the field of collisional
granites; on Rb vs Y+Nb diagram, along the boundary between the fields of syncollisional granites and volcanic
arc granites, but within the field of postcollisional [19].

Geochronological and structural data indicate temporal relation between magmatism, metamorphism and defor-
mations, accompanying formation of dome structure. Structural data also indicate the dome formation between
two regional strike-slips. Strike-slip deformations of terminal stage of collision might have resulted in local zones
of extensions [6, 8]. Intrusive contacts of studied granitoid plutons with already deformed host deposits indicate
their postcollisional origin.

Wide petrographical spectrum of granitoids, hornblende and biotite existence in granites, metaluminous high-K
and shoshonite character, biotites compositions allow belonging them to high-K granites of I-type.

Appearance of I-type granites in postcollisional setting is usually related to crustal anatexis under the influence
of hot asthenospheric mantle due to delamination of lower parts of lithosphere. At the same time the processes of
mingling of magmas of different composition, assimilation, fractional crystallization take place. Thus, in tectonic
scenario of Alarmaut dome formation except dominating submergence of Chukotka microcontinent margin
beneath the structures of North-Asian craton active margin we should assume slab-breakoff or delamination
of lithospheric mantle which might have facilitated heat transfer, necessary for melting of granite magma.
Aptian-Albian volcanism, localized in postcollisional extensional structures, confirms this assumption.
Interrelations of major oxides in granitoids show that compositions of Alarmaut intermediate rocks fall in the
fields of melts, experimentally obtained during partial melting of amphibolites, and compositions of granodiorites
and granites, along the boundary zone of partial melts of greywackes and dacites, tonalites. Heterogeneity of
granitoids source composition or different level of magma contamination by ancient crustal material is confirmed
by Sr-Nd data. It is expressed in significant dispersal of Nd() and 87St/86Sr values in granitoids.
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