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Abstract: In order to reveal the relationship between the ore genesis and the evolution of Mongolia-Okhotsk Ocean, we studied
the whole rock geochemistry, U-Pb ages and Hf isotopes of the zircons from the ore-related granodiorite porphyry inthe Haraat Uul
Fe-Zn deposit and biotite monzogranite in theTsahir Fe-Mo deposit. The ore-related granites were formed at ca. 278 Ma for the
Haraat Uul Fe-Zn deposit and ca. 258 Ma for the Tsahir Fe-Mo deposit. The granitic rocks have high contents of K,O and alkali,
enrichments of LREE and LILEs (K, Rb), and depletions of HFSEs (Nb, Ta, Ti), which is indicative of high-K calc-alkaline I~
type granites. The granodiorite porphyry of the Haraat Uul Fe-Zn deposit has positive g,{z) range of 6.6~9.8 with two-stage
depleted mantle Hf model ages of 672~877 Ma; the biotite monzogranite for the Tsahir Fe-Mo deposit has positivee,(z) range of
6.9~11.1 with two-stage depleted mantle Hf model ages of 568~855 Ma, indicating that both of the photoliths were probably

derived from a Neoproterozoic depleted mantle. Fe polymetallic mineralisation at the Haraat Uul and Tsahir areas was intimately
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related to the south-eastward subduction of the Mongol-Okhotsk Ocean, indirectly proved that the Mongolian-Okhotsk Ocean

plate began to south-eastward subduction before 278 Ma.

Key words: U-Pb geochronology; skarn type; Fe-polymetallic deposit; Mongol-Okhotsk tectonic system; Mongolia; geochemistry.
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Fig.1 Location of main ore deposits in Mongolia
Ji§ & 4 Badarch ez al.(2002) ; Tang et al.(2016)



2858 HIERRL2E  http://www.earth-science.net

A7 %

1 Xl o 7 5

SiTEAM TR TGP RE, FEHR &R
G R T A SO A8 8 3R T 2 R, OB oo AR )
=S HIMEAD T 2R Z BHEERS (Ba
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Fig.2 Geological map of the Haraat Uul Fe-Zn ore district
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Fig.3 Geological section along No.AO exploration line of the
Haraat Uul Fe-Zn ore district
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Fig. 4 Geological map of the Tsahir Fe-Mo ore district
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Fig.5 Geological section along No. 100 exploration line of

the Tsahir Fe-Mo ore district
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Fig.6 Petrographic characteristic of the granodiorite porphyry (Sample No. HL.-8)in the Haraat Uul deposit and the biotite monzo-

granite (Sample No. CXE-2) in the Tsahir deposit
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el CXE-2 19 9 A 9% 85 A 1Y HI [6 {7
FHI/HI H i~ T 0.282 802~0.282 942,
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Fig. 7 Zircon CL images (a) and U-Pb concordia diagrams(b) for the granodiorite porphyry in Haraat Uul Fe-Zn deposit; zircon

CL images (c¢) and U-Pb concordia diagrams(d) for thebiotite monzogranite in Tsahir Fe-Mo deposit
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(278+3) Ma, & A /R R0 580 A L0 B =+
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MBI 5% XA 308 114 5 7R 8 5 B 5 78 Cu-Mo &7 IR A IA]
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240 Ma (Watanabe and Stein, 2000; VI & % 4% |

2010) , ¥ T A ST A 5 BBk 2 4 8 T IR 1Y
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6.2 BUH &R E A0 4 Bk
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BB ZKAERASYEASH 558 KO=
4.44%;3.32%~3.69% , F[A) . & ik (K,O+Na,0=
8.91%; 9.41~9.76%) , # 45 (Ca0=2.99%;
1.60%~2.01%) . 3% #% (FeO'™=2.63%; 1.81~
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CNK ff (0.92; 1.00~1.05) . FeO"/MgO 14 (2.68;
2.92~3.21) #l 10 000X Ga/Al f (2.19; 2.12~
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B8 MEHIRF LRI X AL K N BE A T A R X R = B R FE X 45 S10, vs. KO B if O Bl 4 Rickwood , 1989)(a); A/CNK
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g P (d)

Fig. 8 Diagrams for the granodiorite porphyry in Haraat Uul Fe-Zn depositand biotite monzogranite in Tsahir Fe-Mo deposit
showing: (a) SiO, vs. K,O (modified after Rickwood, 1989); (b) A/CNK vs. A/NK (modified after Irvine and Baragar,
1971); (¢) Chondrite-normalised REE patterns; and (d) primitive mantle normalised element spider patterns
Fr AL A I Sun and Medonough(1989)
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Fig. 9 Diagrams for the granodiorite porphyryte porphyry in Haraat Uul Fe-Zn deposit and biotite monzogranite in Tsahir Fe-Mo
deposit showing: (a) 10 000X Ga/Al vs. FeO"/MgO; (b) SiO, vs. FeO"/(FeO"'+MgO)
Ji K Y 5 Whalener al.(1987) 5 Frost et al.(2001)
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Fig. 10 Diagram of Rb versus (Y +Nb) for granodiorite por-
phyry in Haraat Uul Fe-Zn deposit and biotite mon-

zogranite in Tsahir Fe-Mo deposit
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Fig. 11 Cartoon showing the proposed geodynamics-petrogenetic-metallogenic model for the study area
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