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Zhong SH,LiS Z, Feng CY, Tang H J, Zhang Y, He S Y. Proto-Tethys and Paleo-Tethys collisional magmas and porphyry
mineralization: A case study of the Qimantagh area, East Kunlun Mountains. Geological Bulletin of China, 2025, 44(4):
511-533

Abstract: [Objective] Tethys can be divided into Proto—Tethys, Paleo—Tethys and Neo—Tethys according to its evolutionary history,
roughly corresponding to the Early Paleozoic, Late Paleozoic and Mesozoic oceans, respectively. In recent years, a large number of
studies in the southern Tibetan Plateau, Iran, Pakistan and other areas have shown that the (post—) collisional granite formed after the
closure of the New Tethys Ocean is generally characterized by high oxygen fugacity and high water contents, which has led to the
formation of many large to super—large porphyry copper deposits in these areas. How about the metallogenic potential of Proto—Tethys
and Paleo—Tethys porphyry deposits? Does the (post—) collisional stage after the closure of the two paleo—oceans also have the
metallogenic potential of large to super—large porphyry copper deposits? These problems have not been systematically studied before.
The Qimantagh area in the East Kunlun Orogenic Belt records the tectonic evolution and metallogenic history of Proto— and
Paleo—Tethys from subduction to closed stages. Thus, this area is a natural laboratory and excellent place to study the porphyry
mineralization of Proto—Tethys and Paleo—Tethys. [Methods] In this paper, the age and geochemical data of granites previously
reported in Qimantagh area of the East Kunlun Orogenic Belt are reviewed, and the granite characteristics related to porphyrie—skarn
deposits are particularly studied. The purpose of this paper is to reveal the metallogenic regularity of Proto—Tethys and Paleo—Tethys
porphyry and serve a new round of prospecting breakthrough strategy. [Results] The granites in the Qimantagh area of the East Kunlun
Orogenic Belt mainly occurred in two periods, i.e., 435~370 Ma and 245~196 Ma. These granites formed in the collisional stage after
the closing of the Proto—Tethys and the Paleo—Tethys Oceans, respectively. In contrast, the granites related to oceanic subduction were
rarely found. The two stage collisional granites have similar geochemical characteristics, mainly fall into the range of high—K
calc—alkaline and shoshonitic series, belong to metaluminous to weakly peraluminous rocks with depleted Nb and Ta, and display
characterisitics of crustal-mantle mixing in the sources of parental magmas. [Conclusions] Based on the results of previous studies,
this paper proposes that the Proto—Tethys and Paleo—Tethys experienced similar evolutionary processes. (1) During the subduction
stage, the Proto—Tethys and Paleo—Tethys subducted to the continent in the form of flat subduction, which inhibited arc magmatism and
resulted in the scarcity of arc granites in Qimantagh area, East Kunlun. @ During the collisional stage, the subduction plate was
detached which led to the upwelling of the asthenosphere mantle, forming a large number of collisional granites of crustal-mantle
mixing origin. However, compared with the Neo—Tethys collisional granites, the Proto—Tethys and Paleo—Tethys collisional granites
generally have lower oxygen fugacity and water content. These characteristics may explain why no large and super—large porphyry
copper deposits have been found in the northern part of the Tibetan Plateau. In spite of this, the skarn copper polymetallic deposits in
the north of the Qinghai—Tibet Plateau have great prospecting potential and should be the main type and direction of prospecting in the
future.

Key words: Proto-Tethys; Paleo-Tethys; porphyry system; Qinghai; Qimantagh

Highlights: The Proto-Tethys Ocean and Paleo-Tethys Ocean in northern Tibetan Plateau underwent similar evolutionary processes.
The collision-related granitoids associated with both Proto-Tethys and Paleo-Tethys exhibit relatively low oxygen fugacity and water
content, which are unfavorable for the formation of large porphyry copper deposits. Therefore, skarn-type deposits should be

considered as the primary target for mineral exploration in this region.
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Fig. 1 Locations of Paleo- and Neo-Tethys sutures in the Tethys tectonic domain (a) and Proto-Tethys sutures in East Asia (b)
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Fig. 2 Geological map of the Qimantagh metallogenic belt
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Fig. 4 Chematic cartoon showing tetonic evolutionary histroy of the Qimantagh area
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Table 1 Intrusive and mineralization ages for major porphyry-skarn deposits from the Qimantagh area, East Kunlun Mountains
FRE . RIR KR E K4 FE MR EAET Y AT A% /Ma E =P
37°57'36.0"N; 88°56'21.9"E ZRAERA Ba LA-ICP-MS 4295432 /K5, 2013
37°57'30"N; 88°56'23"E IERAER A Mzt Ar-Ar 411.742.6
. 37°57'36"N; 88°56'24"E By -Aaf-Adk ARtE Ar-Ar 412.8+2.4 Zhouetal., 2016
L SR - R, T,
ol AT R R %ﬁf}ﬁ 37°57'28"N; 88°56'26"E BT -Aaf-A5lk At Ar—Ar 413.8+2.6
37°57'31.7"N; 88°56'26.7"E By - ik BH  LA-MC-ICP-MS 426+13 L2018
N Deng et al.,
37°57'31.7"N; 88°56'26.7"E B - Bk ral ID-TIMS 416+1
A A LA-MC-ICP-MS  427+13 KA, 2013
ZRIERA yal LA-ICP-MS  431.3+4.0 Zhengetal., 2018
ey WREY 37°56'18"N; 88°54'21"E ZRAERA ival LA-ICP-MS  428.2+4.2
SR i e . FIEA, 2014
BR 37°5524"N; 88°52'44"E ERAER A A LA-ICP-MS  422.5+2.3
37°56'13"N; 88°54'44"E IERALRE B LA-MC-ICP-MS 413.6+2.4 Zhouetal., 2016
B ZRAERE epe) LA-ICP-MS 433.2+3.4 Zhengetal,2018
FERE N . .
oA R i ZK1202 RET-Ba-An ik Azt Ar-Ar 4227+45
BR B o KRR, 2016
BB a-Astik Aat: Ar-Ar 421.8+2.7
BEihEE WRAEBTIR 37°47'51.3"N; 88°42'25.4"F FRAL A sl LA-ICP-MS  429.5+33 [Ri7/KES, 2012
36°59'27.9'"N; 91°56'51.6"E M3 ZRINKA sl LA-ICP-MS  226.5+3.6  XI&#, 2018
ZK6461 MI3 ZRIERA A LA-ICP-MS  400.5+1.4 Chenetal., 2018
M1 AR Sz A LA-ICP-MS 228+3
M1 BEIRIERINEKA B LA-ICP-MS 225+2 .
e e L At Lo Yin et al., 7
M1 BRIRIERINEK A el LA-ICP-MS 22142
Ml A Grnbk Ar—Ar 225+1.5
ZK11304 M3 KA A LA-ICP-MS  223.5+1.7 Yao, 2015
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Fig. 8 Zircon composition comparisons for fertile rocks from the porphyry-skarn deposits in the Qimantagh area and

the porphyry Cu deposits from the Gangdese Cu belt
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