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JNuanazon 2°Pb/**U BO3pacTOB ITUPKOHOB 110 9 OT/IETLHBIM 3¢pHaM cocTaBisieT ot 187 o 147 M net. Paccun-
TaHHBIN CPETHEB3BEIICHHBIN BO3PACT ISl KOT€PEHTHOU Ipynsl u3 6 onpeneneHuii — 152.7 + 3.9 muH ner (26, CKBO =
= 2.73). Cxoxuit cocTaB ICMECHTOB-IIPIMECEH CBUACTEIBECTBYET O TOM, YTO IAPKOHBI KPUCTAJUTU30BAIIUCH U3 OTHOM
MarMel. MoJienbHast TeMIiepaTypa KpucTauin3auni Bapeupyet B naTepBane 840—640 °C. [TonoxuTenbHbIC 3HAYCHUS
H30TOIHOTO COCTaBa raHus MUPKOHOB 3TOH MPOOBI YKAa3bIBAIOT HA MAHTHIHBIA UCTOYHHK (g4(t) OT +4.6 10 +9.2),
MoaenbHbIN Bo3pacT Tpyy, 0.79-0.53 mupa ner.

Takum 00pazoM, yCTaHOBIIEHO, YTO IPAHUTOM bl POPMHUPOBAIIUCEH B O3JHEIOPCKOE BPEMS U3 T€TEPOreHHOIO 110
BO3pACTY U cOCTaBy cyocTparta. brnoturossie rpaanTts KypyH3ymaiickoro MmaccuBa (IraXTaMHHCKHH KOMITIEKC) chop-
MHUPOBAIKCH 160 MIIH JIET Ha3a[ IPH IUIABJICHUH KOPOBOro-MaHTUIHHOTO ((g44(t) +0.82...+3.40) nporosmra ¢ Bo3pac-
ToM 1.10-0.87 Mupy j1eT, aMa30HUTOBBIE TPaHUTHl TyprHHCKOTO MaccuBa (KyKyJIbOeHCKHI KOMIUTEKC) (hopMupoBa-
yuch 152 MUTH JieT Ha3aj, POTOIUT aMa30HUTOBBIX IpaHUTOB Oosee Monoaoi (T, 0.79-0.53 mupx ner) u MaHTHH-
HBIH (g(t) +4.6...19.2).

Hccneoosanus nposooames 6 pamkax npoexkma PODPU Ne 17-05-00275.
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Rare metal granites of the Eastern Transbaikalia have long attracted the attention of researchers due to their high
ore concentrations of rare metals (Ta, Nb, Be, W, Sn, etc.). Within the Eastern Transbaikalia is a wide band of NE
striking intrusive formations represented by granitoids of two complexes — Shakhtaminsky and Kukulbeysky.

There are various interpretations of the genetic relationship of the characteristics of the granitoid complexes and
their ore load. The large volume of petrological-geochemical, geochronological (Rb-Sr, U-Pb) and isotope-geochemi-
cal (Sr, Nd) data accumulated to the present on some of the granitoid massifs suggest that their formation occurred due
to different crustal versus mantle sources [Kozlov, 2011; Kostitsyn et al, 2000; Abushkevich, Syritso, 2007; Zaraisky
et al., 2004].

A feature of the rare-metal granitoids of the Eastern Transbaikalia is the multistage and multiphase nature of
magmatism, the absence of rocks that are more basic than biotite granites (rarely granodiorites), and enrichment in F,
RD, Cs, Li and rare metals. The final differentiates of the complexes are leucogranites and alaskites, which are associ-
ated with W, Mo, Sn, Be, Bi greisen mineralization and lithium-fluorine albite-amazonite granites with Ta-Nb miner-
alization in albitites. Industrial concentrations are characteristic only for final derivatives of granite-leucogranite mag-
ma, which is explained by the consecutive accumulation of incompatible trace elements in the residual melt during
their differentiation and cooling in the upper parts of the earth's crust [Zaraiskii et al., 2004].
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Fig. 1. Spectra of REE distribution of elements in rocks (a), multiclement diagram (b).

The painted triangle — dated granites of Kurunzulaysky massif, unpainted — Turginsky.

This study, conducted in collaboration with G.P. Zaraysky between 2002 and 2008, investigates numerous occur-
rences of granitoids of the massifs. Below we present new data to better constrain the geological position, mineralogi-
cal and petrographical-petrochemical and geochemical features of Kurunzulaysky (Shakhtaminsky complex) and Tur-
ginsky (Kukulbeysky complex) massifs. To determine the age and rock crystallization conditions, we performed U-Pb
isotope (SIMS) measurements, Ti-in-zircon thermometry, the REE in zircon compositions, and the isotopic composi-
tion of hafnium (ICP-MS) in zircons.

Shakhtaminsky complex. The granitoids of Kurunzulaysky massif are typical representatives of rocks related to
Shakhtaminsky complex. Large or medium-grained, massive gray rocks are large-porphyritic biotite granites. Pheno-
crysts are represented by oligoclase, the matrix is composed of feldspar-plagioclase aggregate, and dark-colored min-
erals (up to 10 vol. %) are represented by siderophyllite (Li siderophyllite) and Li-Fe muscovite. Accessory miner-
als include zircon, apatite, titanite, monazite (Th-monazite), and allanite. Ore minerals are rutile (often enriched with
Nb, Ta and W) and ilmenite.

Petrogeochemically the biotite granites of Kurunzulaysky massif are sub-alkaline moderately potassium (wt %),
Si0, — 72, (Na,0 + K,0) — 8, ASI - 0.87,
metaaluminum. The content of REE is
low, light rare earth elements predominate
heavy ones, and a clearly manifested euro-
pium minimum is observed (Fig. 1, a). The
multielement diagrams (Fig. 1, b) show the
predominance of large ionic elements over
the high-charged ones with sharp minima
(Ti, P).

Kukulbeysky complex. The stud-
ied granitoids of Turginsky massif are re-
ferred to as the Kukulbeysky complex (Ka-
menistaya Mountain, "Gidokansky outlet")
and were are selected from the dyke body.
Fine-grained, massive grayish-white rocks

160+09 100 mkm

Fig. 2. Cathodoluminescence images of zircons
with numbers of dated grains, analytical craters,
age and data on the isotopic composition of haf-
nium.

a — zircons from biotite granites of the Kurunzulay-
sky massifs, Shakhtymsky complex, b — from ama-
zonite granites of Turginsky massif of Kukulbeysky
complex.

100 mkm
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are amazonite granites. In thin section, granite microstructures and the development of albitization (lamellar and
chess albite) are observed. Dark-colored minerals (1-5 vol. %) are represented by micas, including Li-Fe muscovite,
zinnwaldite and Fe-polylithionite. Accessory minerals include zircon, xenotime, thorite, thorium phosphates. Ore
minerals include columbite (Mn-and Fe-varieties), fergusonite, uraninite, galena.

Petrogeochemically the amazonite granites are alkaline high-potassium rocks (wt %) SiO, — 73, (Na,0 + K,0) —
10, ASI — 1.01, low-titanium (0.01), low-magnesian (0.1). The REE content is low, with a flat europium minimum
(Fig. 1, a). The multielement diagrams (Fig. 1, b) also show the predominance of large ionic elements over the high-
charged ones, with sharp minima (Ti, P).

We also studied the zirconfor geochronological studies. The zircons of biotite granites from Kurunzulaysky mas-
sif (up to 200 mkm) are straw color, transparent, with a long-prismatic habit, Ku = 1:1, 1:2 with fine black nodules. In
the cathodoluminescent, the magmatic oscillatory zoning is manifested with well-visible central zones (Fig. 2, a). The
contents of U and Th in zircons vary very widely between 157-1422 and 69—1529 ppm, respectively.

The age of the zircons by **Pb/?**U is determined in eight points. The age range is 164—137 Ma. Weighted av-
erage age is 160.2 = 2.1 Ma (MSWD = 2.52). Two points were (2.1 and 4.1) were removed, which we suspect were
younger due to Pb-loss. The trace element concentrations are similar, indicating the zircons are likely from the same
magmatic generation. The calculated Ti-in-zircon crystallization temperatures range from 800 to 670 °C. The posi-
tive values of the isotope composition of the hafnium of zircons of this sample indicate the mantle source (g,(t) from
+0.82 to +3.40), the model age of the protolith Tp,,, is 1.10-0.87 Ga.

The zircons of amazonite granites of Turginsky massif (up to 200-300 mkm) are opaque and translucent dark
yellow with a reddish tint, with a prismatic habit Ku = 1:2. In the cathodoluminescent are black (Fig. 2, b). The con-
tents of U and Th in zircons are extremely high and vary widely — 6334-11919 and 686—18166 ppm, respectively.

The 2°°Pb/**#U range of zircon ages for 9 individual grains ranges from 187 to 147 Ma. The calculated average
age for a coherent group of 6 determinations is 152.7 = 3.9 Ma (26, MSWD = 2.73). The trace element concentrations
are similar, indicating that the zircons were crystallized from the same magma. The model Ti-in-zircon crystallization
temperatures estimated by Ti content in zircon [Watson et al., 2006] range from 840 to 640 °C (at agp,= 1 and aryo, =
= 0.7). The positive values of the isotopic composition of the hafnium of zircons of this sample indicate a mantle
source (gy(t) from +4.6 to +9.2), model age Ty, 0.79-0.53 Ga.

Thus we determined that the studied granitoids were formed in the Late Jurassic time from a substrate, which
was heterogeneous in age and composition. The biotite granites of Kurunzulaysky massif (Shakhtaminsky complex)
formed ~160 Ma during melting of the crust-mantle (g,(t) +0.82...+3.40) protolith with the age of 1.10-0.87 Ga, and
amazonite granites of Turginsky massif (Kukulbeysky complex) formed ~152 million years ago, the protolith of the
amazonite granites is younger (Tpy, 0.79-0.53 Ga) and has mantle origin (g,(t) +4.6...49.2).

The researches are conducted within RFBR project No. 17-05-00275.
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