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Abstract: [Objective] It is poorly studied regarding the metallogenic patterns of Qinghai Province, and the metallogenic laws and
characteristics of Qinghai Province are unknown. [Methods] Based on the collection of previous data, this paper systematically
summarizes the characteristics of the spatial and temporal distribution of the major mineral deposits in Qinghai Province and the
metallogenetic pattern, and establishes the metallogenetic pattern of the major minerals in Qinghai Province. [Results] Qinghai
Province is famous for its abundant mineral resources, mainly including Ni, Au, Li, Ag, Cu, Zn and Pb, all of which are superior metal
minerals. The mineralization mainly occurred in Silurian—Devonian, Carboniferous—Permian, Triassic, Paleogene, Neogene and
Quaternary. The types of ore deposits that form main superior metal minerals include magmatic Cu—Ni—Co deposits, carbonatite—type

Nb deposits, porphyry—skarn—type Cu—Mo—Pb—Zn deposits, orogenic—type Au deposits, epithermal Ag deposits, sedimentary
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exhalative (SEDEX) Cu—Pb—Zn—Co deposits, and Mississippi Valley Type (MVT) Pb—Zn deposits. Among these deposits, among

which magmatic Cu—Ni deposits and orogenic—type Au deposits reached world—class large and super—large deposits. According to the

geological environments of their formation, they are divided into 13 secondary tectonic units and 6 metallogenic provinces, which

experienced the tectonic evolution of five periods. [Conclusions| The formation of mineral deposits, which were closely related to the

evolution of Proto—, Paleo— and Neo—Tethys Oceans, These deposits formed under complex environments characterized by the

metallogeny of multiple—stages, multiple ore types, and multiple sources of ore—forming materials.

Key words: Qinghai Province; metallogenic regularity; Tethys; mineral resource; mineralization model; metallogeny

Highlights: For the first time, the relationship between tectonic evolution and mineralization in five periods in Qinghai Province was

sorted out, and the mineralization model was established. It is proposed that the evolution of the (Proto-, Paleo-, and Neo-) Tethys

Ocean is the dominant factor causing multiple phases, types, and sources of mineralization in Qinghai Province.
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Table 3 Age of mineralization of major Nanhua Period—Devonian (780~359.6 Ma) deposits in Qinghai Province

i 7l T A o HOHMA TSGR 4%/ Ma BRI
1 REWREET IR & AR AR HBEArT-Ar 409.4+23  SKIEAAE, 2005
2 Z e SUINARR NN & ABEK HBFAr-Ar 4255421 SK{EAAE, 2005
3 [ZNES SUINAELNN & FRRIB T A AR BE b A A HETFK-Ar 426+1.2 F RS, 2002
4 BRI IN K A A & N #AU-Pb 474124 Lo, 2014
5 BRI G0 IR & INEB A Ik HEFTU-Pb 478357 L@, 2014
6 BATEIIE 807K & AR ARG A HEtEAr-Ar 426+2 FMAEE, 2002
7 B ACTEm I (40 IR h AV B 41SHRIMP 468+9 F R A, 2005
8 EACTEBRIA (40 IR 4 AYRATE R Re—Os 432423 F A, 2006
9 RAOTEHIE LA kil AN £5£1SHRIMP 465.4+3.5  RAKEE, 2008
10 B e Pk L idires HHU-Pb 418,382 TIREELE, 2024
11 BT s B B A A 1 R TRAERE #5 i SHRIMP 394+13 HEEAESE, 2006
12 FL s A o B A A A R MR B5 41 SHRIMP 4033+72 ML, 2006
13 BEEeEHm®mA R e H A U-Pb 415.0+5.5 WIEAF, 2020
14 REeEHBA il N A U-Pb 382.5+2.5 T3, 2014
15 BCEHBA R WA HEFTU-Pb 393.5+3.4 T3, 2014
16 BEeHEHmBA i WA HiAU-Pb 42241 T, 2014
17 ARHET Aot Ak = Bt BE4TU-Pb 449.8+2.4  BREAFESE, 2013
18 WAL EZ3 TRIERA A U-Pb 424133  R=AKAE, 2010
19 ERBIFAE RS EZ TRAER A FA1U-Pb 4285+45  RAKAE, 2010
20 OB ILE R X R Wi BE41U-Pb 514.7+1.1  BETOREE, 2020
21 AR PRI X ] BETRIERS #EAU-Pb 450.2+2.8 XA, 2017
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A (B IRAEAE 2002; X AR S, 2004; B1H
2EEE 20075 KA, 2012), -8R AR H AR
BRI L, W — R 5 Pt s K AEH
A K BEA RV IR i A Rk 2 & @ R &
W R AR IR . SR RS, W T
IR IR B 4R (b)) 55 (5 ER 4%, 2023; X 51
45,2023) =S5 R Y B A i AR
() — IR & Jm A B 1E B B, BT 2 A il v 06
(230~215 Ma #i1 240~230 Ma), JE i K fa 42 il 52 4 G AR
BREREZEImH R (UM -2 05 LB R AET IR L A
MAK R Z SRR | WTF 6 KA H R RS — &R 51
FERHY KA IR) | H KR AVR 2 4 @ OIS 3 Rk
VIR R AR ) Rl — R PO A 48 (K3
MR GT  MGPRHERB ST ), =S KW
cHEATE IR, IR E



658 Moy 18 4R GEOLOGICAL BULLETIN OF CHINA 2025 4

90°E 92°E 94°E 96°E 98°E 100°E 102°E
T T T T I T i
; 1A 1
®
cL wEEl o
182 -1 S T NLoAe
0 %ﬁ X~ e [z % Uk
ot R REVAEN NN e
OZ | ‘-Y y 2 HIX = ] zﬁ
S
Z |
3
Z
§ L 0 60 120km
] Hbst A2k
R S Bl i Fh F Bl
i g L - Ea 2 fi 5 AR >
b ] (] £ 2t i g B
4 A Ly - Bk | Al e w
P i A L - ZRA | A Kl @
i A O % W 4 [ O]
b4 g L - 1K A R YU =
R g L T ° e A =
" S50 PR R o e 2 5 g =
% 3 o] B | vk R G | e
en e PO @ 1654 = P ]
RS o 75 Ji R &
| s 2 A5 R =

K3 A mRL IRy oA
Fig. 3 Mineral distribution map of Qinghai Province during the Nanhua Period to Devonian Period
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Table 4 Mineralization ages of major Carboniferous to Triassic deposits in Qinghai Province
s 7= LD T A A HEHA I R B2 A /Ma Bkl

1 RBEeRG &0 4 MR AR A R HEFEAr-Ar 218.6£3.2 KP4, 2005
2 SRS W AN 4 WA A A R B REAr-Ar 236.5+0.5 TKIEAAE, 2005
3 |EROS WAL 4 S K B U-Pb 242.842.1 PR, 2019
4 |EROR W AKX & B BFAr-Ar 242.72+1.69 EMAMEE, 2010
5 R RS T % MR AR A A A At Ar-Ar 246+3 IRAE 44 2005
6 Lok AR A G RN L 40 & RHAE R TES EU-Pb 350.4+3.2 BUHEFAR, 2013
7 RECPTTIE 40 4 NKE BHU-Pb 243.8+1.2 ZRFUIRAE, 20122
8 KRR ST & A BE BRI 3 ety T HtEAr-Ar 202.6+4.4 LA, 2014
9 CLEE PR Je Al HR RH AR N BAU-Pb 310.0+4.7 FRILAR, 2016
10 CLEE R AR S AR iR P R W fiRe-Os 295.5+7.2 FERENIAE, 2013
11 BAH MR soah & A R AR AHC A BHE A Ar-Ar 207.8+1.9 X4, 2006
12 BB s M4 R TR I ARH A RHCA Ar-Ar 211.13+4.46 X 45, 2006
13 BekkBZemy il PRAE B H:FISHRIMP 219.9+1.3 FIASF, 2011
14 BORLEZ &R kil UBER B K ALK A &4 SHRIMP 227.3+1.8 FRUASF, 2011
15 B HMRBA A ki TRAERE A SIMS 218+2 SAEIIAE, 2011
16 R HALZ 4Ry g2 ERBEA AN KA HEFTU-Pb 116-204 MRS, 2014
17 Bembizamy it TER N KBS B&AU-Pb 234.5+4.8 RIEFAE, 2013
18 BRI~ 24w ol TERINK A % £1SHRIMP 23742 FRAEE, 2009
19 ZIG BT S8 Hil 45 FINZ LA BAU-Pb 242.1£1.2 FRIERAE, 2011
20 ZRIBBITUI 48" 4 AN HEFTU-Pb 243 841 SRIRAE, 2011
21 BB A A g i TERBES EEA1SIMS 244.242.1 XS, 2012
22 BB sk &Ry B L =y BAU-Pb 229.5+0.5 H ESE, 2013
23 BB sk 40 B FlE B U-Pb 227.11.2 R4, 2013
24 BCERENRZ &R B A7 RO E) mEFAr-Ar 229.9+3.5 M 7R%4E, 2013
25 ROERANSREZ &R B A R =HEAr-Ar 230.7£2 H7REESE, 2013
26 RBOAMB %L IR Bz 4w W & = AEAr-Ar 234.1%3.7 T#AF, 2015
27 BARNE REHY # B A T Re—Os 238.8+1.3 A, 2009
28 SR LR RCE =y HREER PRCAE B BEA B SHRIMP 224+1.6 ZE1HE4:4%, 2008
29 R LR OE = HYEFEH D8, INFE | MR W4 Re—Os 226.4+0.4 T3 RAE, 2009
30 T Ak 34 TRAER EATU-Pb 264+1.4 PVINEESE, 2013
31 BeW L R%RL e my 2 rhAhr IR AL RS H& A SHRIMP 204.142.6 X AE4E, 2006
32 ReRZZ&R0 Z&)R [ FEATU-Pb 235.4+1.8 F A5, 2011
33 RemE24my E3 AP B U-Pb 2233+1.5Ma fiilAE, 2018
34 RBEHMEE2ERT S28R WOBUEEMNEE RS FEATU-Pb 259.5+1.7 TR, 2017
35 SRR AL S 2 N 7 2y AP BAU-Pb 246.8+1.8 MBS, 2014
36 ER ARSI NZS BERIR TERINK S B HU-Pb 240.1£0.8 M RHES, 2015
37 ZRUIE FLRR &0 IR & CLE Za v iAstzive A U-Pb 237 ZHEIAE, 2014
38 B2 ey IR AR HEERE™ HESH T Re—Os 236.2+2.1 ZICRAE, 2014
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s 7 Hb b A A HEHGE P STy AE/Ma TR

39 RBOTRANKREZ SRR %EL)R TER N K BES BAU-Pb 236.0+2.3 W45, 2018
40 RAHIAEST & AN B U-Pb 235.8+0.8 245, 2017
41 BAAHARE ST 4 WA AR 2 bk HEBYAr-"Ar 22784113 M5, 2017
4 BCIRLEZEBT itiad BRTRIERERE A U-Pb 234.2+1.5 IR, 2017
43 ZISINE-S0 & RS B HU-Pb 233.4+4.3 FHt5E, 2014
44 B AHE R Z Cu—Au(Mo)i K il (4H) e IR IES BfIU-Pb 232.6+1.2 HBiAE, 2014
45 B AT Z Cu-Au(Mo)i IR il (5H) G BEE KA A U-Pb 232.49+0.93 HBI%, 2014
46 BT OIS 4R IK B Rk ek 4 bk &7 BFAr-Ar 222.0+1.3 XA, 2017
47 [EREUIEEE SR TN B ZRAERA BE£1U-Pb 229.542.2 XA, 2017
48 B OhrBkt iR # FARAE R A B U-Pb 228.49+0.84  JUEIESF, 2012
49 SROTLT PR & BRI N KBES BAU-Pb 225.0-218.6  FaHSE, 2018
50 B CBTHa SR & AN B U-Pb 232.6+1.4 Y4, 2019
51 R BTHIA 45 R & R BES B:f U-Pb 222.143.9 EYEAFAF, 2017
52 B L 2T IR IS G 2 FEA TN A U-Pb 219.4+1.3 KA, 2018
53 Be/NEILgk 2w Bz e)m BERTE RN KA BAU-Pb 217.7%1.1 LS, 2016
54 AR R Wz 4R BB EfIU-Pb 217.443.1 = i 1E 4R, 2019
55 ZRISTLHI S 2 4R AR WEeE R AR AR WD Re—Os 217+1 FEAT4E, 2015
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Fig. 4 Carboniferous—Triassic mineral distribution map of Qinghai Province
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Cretaceous deposits in Qinghai Province
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Fig. 5 Jurassic—Cretaceous mineral distribution map of Qinghai Province
[ 3B | -1—P/REE LA 1 -1-1—Bia-fE g atiR el 12—l i, 1 -2-1—TH U5 &t 1 -2-2—E iR e
SR 1-23—R RIS IR | 2-4—kBUl-EAWEsE,; 13— g LA, [ -3-1—mhaRE a0, 1 -3-2—3Fm 1L -hod il
IpstiR el 1 -3-3—mABiE A, 14—y 1 -4-1—RORME i ghbhizk; 1-5—5dbgaling; 1-5-1—FARJe sels 220,
[ -5-2—EEILEE SRR, 1 -5-3—28db e stiR AT, 1 -6—45A AR T -6-1—48k ARF ARG, 1-7—RECE LA, 1-7-1—48
EBIER-E A EIIN 1 72— FiiestRaeai; 1-73—RIUEGAKI 1 -7-4—SBR00AHOK; 1 -7-5—9- T v atR aem i
[ -8—PEZISE LA 1 -8-1—FEE A TURIRG 2, 1 -8-2—VEmIL -3 RIS W shlhiZk; T —REVE T8I0 - iR se Xt 42, 11 -1—E m i
Al 1-1-1—aR B igstiR Aea; 11 -2—FJE B -0 35 LR mig A= 50 11 -2-1— R gripseiAesir; M— ik, I-1—m i
fig s -1-1—3 2 -0 iR e, T0-1-2—n] Al o B R ;T -2—dbIE3- =0 (il T-2- 11—k CH - 200 g iR ety
M-2-2—45 - G ;T -2-3—38 K] (DY 4 5 22 - D) i g ity T -2-4— RS T -2-5—Jey i - B &R ikl At 11-2-6—
T -2 Z [l alas, M-2-7—7 5 H -2 22 By igstiR 24 a 1y, M -3—dbagdEbe; M -3-1—EA SIS Tk 2, I -3-2—Jb e fioh b



664 o 8 IR GEOLOGICAL BULLETIN OF CHINA 2025 4
*6 BEALEL-FNLEEYKEYT FR
Table 6 Age of mineralization of Paleogene—Quaternary deposits in Qinghai Province
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18 Be—Hi B sk VaEN A EPTh 0.18 MR 4345, 2017
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Table 7 Statistics on the scale of mineralized sites in different metallogenic zones in Qinghai Province
) TR W /N A piil PN WA A7 tb/% TIRETT i H/%

m-20 9 5 1 15 0.58 6 0.76

s Ir-21 198 60 13 6 277 10.71 79 10.00
-22 212 66 44 24 6 352 13.61 140 17.72
I-23 147 39 7 3 2 198 7.65 51 6.46
m-24 212 51 17 17 7 304 11.75 92 11.65

-6 I-25 12 32 19 12 9 84 3.25 72 9.11
II-26 436 129 47 20 3 635 24.55 199 25.19

-7 I-28 177 41 16 8 1 243 9.39 66 8.35
Im-29 40 5 1 46 1.78 6 0.76

II-8 l-30 68 16 6 3 1 94 3.63 26 3.29
Ir-31 53 13 1 1 68 2.63 15 1.90
Ir-32 4 4 0.15 0 0.00

.9 I-33 21 10 5 36 1.39 15 1.90
Im-35 52 5 1 2 60 2.32 8 1.01
l-36 154 11 4 2 171 6.61 17 2.15

Gt 1795 483 181 97 31 2587 100.00 792 100.25

i /% 69.39 18.67 7.00 3.75 1.20 100.00
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Fig. 7 Distribution of mineralization intensity in Qinghai Province metallogenic belt
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Fig. 9 Schematic diagram of tectonic evolution and mineralization in Qinghai Province
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