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Abstract

Dadakenwulashan in the eastern part of the northern margin of the Qaidam Basin had frequent magmatic ac-
tivity in late Devonian epoch, and intrusive rocks exist in the form of small stocks or dikes. Through the study of
the LA-ICP-MS zircon U-Pb dating and petrogeochemical characteristics of diorite rock from Dadakenwulashan,
the authors obtained the age of diorite rock mass of (240.5 £1.7)Ma, suggesting a product of Early Indosinian pe-
riod. Diorite rock has high w (K,0) content of 2.03%~2.30% and low w (Na,O) content of 3.2%~3.2%, being 1
type granite composed of a set of prospective aluminum and weakly peraluminous and high K and low Na type

high potassium calc-alkaline rock masses. The total amount of rare earth elements of rocks is 158.35x 10~
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200.41x10°, the chondrite standardized curve is tilted to the right, the heavy rare earth elements are in horizontal
curve shape, the light rare earth elements are concentrated, the negative Eu anomaly is not obvious, and the mag-
matic differentiation degree is not high. The La/Ta (54.32~68.51), Sm/Nd (0.18~0.19) and Rb/Sr(0.11~0.19) ratio
characteristics of the rock imply that the formation of the magmatic rock had the characteristics of crust-mantle
contamination. Structural discrimination shows that diorite rock was probably formed in a geodynamic back-
ground of continental crust breakup and mantle-derived magma underplating invasion. Under the tectonic regime
of unified plate collision and extrusion in Early Mesozoic in the central orogenic belt and on the basis of Tanjian-
shanophiolite belt,continental crust subduction and breakup took place, which induced mantle-derived magma un-

derplating invasion and partial melting of the lower crust material and formed Dadakenwulashan rock mass along

the volcanism emplacement.

Key words: geochemistry, diorite, zircon U-Pb age, tectonic implications, Dadakenwulashan
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Fig. 1 Distribution sketch of intermediate acid intrusive rocks in the North Qaidam metallogenic belt

1—Triassic intrusive rocks; 2—Devonian, Carboniferous and Permian intrusive rocks; 3—Cambrian, Ordovician and Silurian intrusive rocks;

4—-Sinian intrusive rocks;5—Metallogenic belt; 6—Metallogenic belt boundary; 7—Provincial boundaries; 8—cities and towns;

9—Mountain name; | —South Qilian metallogenic belt; I —Western Qinling Mountains metallogenic belt; ll —Qaidam

Basin metallogenic region; IV —The north margin of Qaidammetallogenic belt; V —Eastern Kunlun metallogenic belt
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Fig. 2 Outline of structure (a) and generalized geological map of the Dadakenwulashan area
(b, after Qinghai No. 3 Survey Research Institute, 2016)

1—Quaternary sediments; 2—Neogene Youshashan Formation; 3—Member 3 of Devonian Maoniushan Formation; 4—Member 2 of

Devonian Maoniushan Formation; 5S—Diorite; 6—Diorite porphyrite; 7—Quartz vein; 8—Rock boundaries; 9—Angular unconformity;
10—Reverse fault; 11—Transcurrent fault; 12—Sampling location; 13—Tectonic unit boundary and number;14—Research area
Tectonic units: | —Central south Qilian block; I 1—Zongwulong Mountain Tianshanchasmic trough; Il —Oulongbruk
micro-block; Ill—Qaidam massif; lll 1—Qaidam Mesozoic—Cenozoic fault basin; I[V—North margin of the Qaidam
basin junction zone in Qilian period; IV 1—Yugqia river-Shaliuh river high-ultrahigh pressure melange zone;
IV2—Tanjianshan ophiolitic melange belt; V—East Kunlun block; V 1—Magma arc in northern
East Kunlun; VI 1—Xinghai-Gonghe Mesozoic—Cenozoic fault basin; VIl—Tarim block
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Fig. 3 The spherical weathering diorite (a) and photomicrographs (b)
Pl —Plagioclase ; Hb—Hornblende ; Qz—Quartz
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Fig. 4 Cathodoluminescence(CL) image of selected zircons of the diorite(D-D7012)
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Fig. 5 Zircon Th-U diagram of the diorite from the
Dadakenwulashan area(D-D7012)
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Table 2 Major element analyzing results of diorite from Dadakenwulashan

w(B)/%

Si0, TiO, ALO, Fe,0; FeO MnO MgO CaO Na,0 K,0 P,05 %t BAl A/CNK A/NK
D-D7011GS1 55.17 1.03 16.88 479 2.84 0.11 430 505 328 203 030 411 9989 1.01 222
D-D7012GS1 57.54 0.87 16.55 3.38 326 010 3.75 6.17 320 210 023 275 9991 088 220
D-D8016GS1 55.81 1.06 16.85 230 4587012 3.61 692 344 230 0.65 1.82 9947 081 207

DML < 7Y g 1 4 B 35

i

Jfo

R3 FAHEBRHLAREFRITREMETESNER

Table 3 Rare earth and Trace elements analyzing results of diorite from Dadakenwulashan

) w(B)/107°
Rl 5
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb
D-D7011GS1 30.10 68.74 ° 7.43 3095 5.65 1.65 465 093 327 089 174 046 147
D-D7012GS1 3221 7096  7.48 30.00 5.47 1.63 442 086 297 082 164 046 136
D-D8016GS1 44.94 8127  9.04 37.16 6.95 1.82 627 1.10 480 113 260 051 234
) w(B)/107
Fedn s
Lu Y Rb Ba Th U Nb Ta K Sr P Nd Zr
D-D7011GS1 0.43 1846 47.81 71448 5.90 1.29 9.84  0.53 16851.64 522.20 1309.38 30.95 164.43
D-D7012GS1 0.42 1523  59.99 706.07 7.20 1.26 1076 0.59 17432.73 548.90 1003.86 30.00 172.20
D-D8016GS1 0.49 2242 7575 646.15 7.51 1.37 1236 0.66 19092.99 471.90 2836.99 37.16 204.27
) w(B)/10°
Fein s - LREE/HREE Lay/Yb, S6Eu  8Ce  La/Ta Zr/Sm Sm/Nd Rb/Sr
Hf Ti  ZREE LREE HREE
D-D7011GS1  4.41 6174.85 15835 144.51 13.84 10.44 1472095 1.09 5701 29.12 0.18  0.09
D-D7012GS1  4.54 5215.65 160.72 147.75 12.96 11.40 1695 098 1.08 5432 3148 0.8 0.1
D-D8016GS1 5.42 6354.70 200.41 181.18 19.23 9.42 1379 083 093 6851 2940 0.9 0.16
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Fig. 9 A/CNK-A/NK diagram of diorite from Dadakenwul-
ashan (base map after Maniar et al.,1989 )
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of diorite from Dadakenwulashan
(Chondrite data after Sun et al.,1989)
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Fig.12  Discrimination diagrams of diorite from Dadakenwulashan (base map after Pearce et al., 1984)

a. Diagram of Y versus Nb; b. Diagram of Y+Nb versus Rb; c. Diagram of Yb versus Ta; d. Diagram of R1 versus R2
WPG—Intraplate granite; VAG—Volcanic arc granite; ORG—Ocean ridge granite; syn-COLG—Co-collision granite
(D—Mantle plagioclase granite; @—Destructive active plate margin granite; @—Uplift period granite after plate collision; @—Late

orogenic granite; (5—Non-orogenic area A-type granite; (©—Co-collision S-type granite;(D—Post-orogenic A-type granite
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