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Metallogenic Series, Regularity and Prospecting the Direction of the
West Qinling Metallogenic Belt

WANG Lei

The First Geological Exploration Institute of Qinghai Province, Haidong, Qinghai 810600

Abstract: The metallogenic conditions of west Qinling metallogenic belt in Qinghai Province are abundant. Gold,
copper, mercury, tungsten, antimony, arsenic, and limestone are mainly distributed in the Qinghainanshan—Zeku
Au-Ag-Cu-Pb-Zn-W-Sb-Fe-As-graphite-granite-salt-dry-hot ~ rock  metallogenic  subzone(IV-28-2)  and
Kuhai—Zuomugou Hg-Au-Pb-Zn-Sb-W-peat metallogenic Ore subzone(IV-28-3). Predominantly, metal minerals
are produced in areas with strong tectonic, deep and large fault, volcanic, and intermediate-acid magmatic
intrusion activities, as well as deformation-metamorphism transformation of sedimentary strata. Accentuating
characteristics of regional concentration, banded, and equidistant distribution. The main genetic types of 34
minerals within west Qinling are: magmatic and ore-bearing fluid deposits, secondary sedimentary deposits,
metallogenic epoch is mainly Triassic and Quaternary, Carboniferous to Triassic Paleotethyan evolution stage
formed contact metasomatism, magmatic hydrothermal gold (silver), copper, lead-zinc, and tungsten. Epigenetic
meso-cryogenic hydrothermal deposits are abundantly contained Au, Sb, Cu, Pb, Zn, Hg and As, whereas
epigenetic deposits are dominated by chemically deposited limestone. The evolution of geological structure, the
spatial and temporal distribution of mineralization in the area, and the theory of metallogenic series suggest three
metallogenic series groups, nine ore deposit series, 12 ore deposit subseries and 13 ore deposit types are located
in the west Qinling metallogenic belt. Metallogenic prospective areas highlight the prospecting direction in the

district for further explorations.
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Fig. 1 Geological and mineral sketch of West Qinling metallogenic belt
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Table 1 Division of Metallogenic Units in West Qinling metallogenic belt
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Fig. 2 Relationship between sedimentary construction and mineralization in the West Qinling Metallogenic Belt
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Fig. 3 Ideal metallogenic model of west Qinling metallogenic belt

33 HREE RIEREE

YERT KRB —Fh AR08, BT IRM™ R Y&
W IR . B M SRR | A ] S RS A
ZH 5 1A AR T DA 2 1Y TS LR IAE 4% L BT
FF Bl A 5 Y A A DT R A O AR T O, R
M O R RR A o AR A P 2R 0 T A b BOIR
X1 AT R B R AN AR R TR B AR

(1B IR

EHF5E IX 77 H A AR X N, 7 2R 04
R PR B 22 40 B AS) 1 i A 3R B A ikl — — & 20
KIR— RS 28— 28 ] o A A P S A TR R
R RV R Bl TE AR B B T R R, A
REB——BRKEA 4 DU IRET R, 8 MK
B FR A 12 IR

(2)75 [B]FFAE

PR 1 4 A Wk H DL TV-28-2 il
A LU —5 P OB S 3 A1 BT DR B 3 4 o 22 (3t

BT IR R 8 4, BRI 12 1), HikN
IV-28-1 5555 B WAl GEA B IR 241 6 4,
BT R 8 AN o B R A R A AE AN [ B A 1)
23 (0] 43 5 o R 1 PR IR I s 2 A B AR A
BLIEER R o TV-28-1 52 55 W U™ iy P9 32 2 A L BUK
WAVEF U R85 TV-28-2 5 15 7 11— 22 i . )0
R NG IMERK BT VER N E, W& AR
WAEM.

)L 1E R FEAE

DRLAS [ 1) BT b J53 A, 3 B T A5 — ™ By
BERRI e 5 =S Huh, Hob, Awse—=
B 20 LA AL T VE AL Y BOR B T IR R R A 2R
JSLAT™ v WA S R R Ry 25 AR TR &5 0 S AR E T A
Fo HEKMERGXNT 7 A 92 Ab( b By
7 L ) 48.9%), #WACEIRAL | Hidha B
PR | A L BRI A AL A S R
B 1A IR R A, 4 A0 R ZR 51 A



-5 R TR 5

JE B OV BR B BUAR A0 A

656 B = G EH IR RUES
F=2 BAFRERET TR RIIXISE
Table 2 Classification of metallogenic series of West Qinling metallogenic belt
5 GERRTRENA  §RRY RS R R 1) R IR0 RS
j ; A
P SR LA A T A SR 4
E-QIF Sirigza—sm o i ARG R VR 10 4
P BRI R
- 55 R AT 3 R 1
; CHLHETBE B E- A A AR U 20 1 = .
- L B TRIL EQIFRAA (LRI 5 SER BRI BRI SR 1 4
L SR T AR CH BRI s .
» . i {722 3R R ANBUR IR 3 4k
28— 52 EX]| B3 b
il 4 e T 0 — _________ 4
BUR I T M R E-Q2SMPy %4 545 2 SUIEEL I DR PR AT IR | SO B 1 4
VA e SELBUE KM RAAT AR SR R Bt o
B 41 B-Q2S MR e [ et AN 14
T RS RO N B R BB R
By 7 AR UR B RSB K 0D 4 - : 6
E-Q2S o s . RS Jk H 5 4 5
BE-BLTT BBARRKB L
KR RN BT R o R T B AL BT PR 1A
PR E 1 C1VE 5% L SRS A 10 b
F R TR S I oo
e EL B
E-Q3S P %Y 157t i 20— 4 L2 LB FRL AT 2 St )
N il # g i ped 7 b
E-Q3S A ——— gﬁﬁT*HIEEﬁa WAk 7 kb
IKAL PRI SHRBLE JKAL PRI 5 TR LA K R VP EL VDR B 1A
PR
ALTTRLA 4
BEPLVLBYR R | s 0046 5 00 B LB A FEEA WA
JK5S Wmﬁi%%_ﬁ“ﬁﬁkﬁgﬂ . B 3 4k
T Sl &
W F 514
A A R IR % .
C-TOR DT iy 5 = A e JIR LI,
A s . N \A- yﬂ_‘ £ = N5 NN 3 ’ﬁj 3o I‘\
crer i< O BSOS BREAE i, e 1R
e B GG e E . Wk, MEREERr 0 5
BB R T IS ‘“
PR F51 C-TFQP A 5 =R | R LA A B i
e T | TR e
B R T R 5 e
o C-TTM Pi% 541 20— — R AR FIAT Sk Yot 36T 5L v 5 1 R B e b 1 A,
BB T R 551 # DK MR E BB B2 4
4 v T AL £
C-T8SDTT R 575 H 42l K AT B BT
1 A BB X R AT IR KR 3 A
Iy 5 ; s A
b N s W AR R TR T R, BARTACR WA 1
s o — AT X 0T RS VI A BT e
K R ﬁi " ) N
A e Bk
L " 7 51 . A PRUTSSINEY S5
N K A5 =24 X . § N
s g CTSDUEW 5L ks RREMUFKET IR, F NI 1,
S 0 Bk - BB R oo i
AP i ol V30 e BB RS £ 4T 4L R B 12 4
- - - A R I R 51 ‘ !
e Tl B 7 4
—— R TE —
ARG, ARSI TTRES SR
_ A — A& i 5
0K R CTOUDPRS 5~ R B W e bgpoc b ik, 8t IR 5 4,
—ERAPRERASE BAE. W o ‘
5141 N ; T ERF AWM. RN BT 12
KIEBRRBCR- T g kG g  6 4
ERAT RIS f sk R R s A B
% Fa] H SRR AL i) 0 IR
C-TOl Pi%i 15— fti- LS K EA RS | 5
- A5 =34 R
coron g e R T R it 2 SRS KRR L,
%ﬂﬁ%@%@ﬂww-%;;ﬁﬁﬂg%““ 1 WL R S B B S A
-85 KR R = e Bk BAK S 45
C-TIIRWHEIL =54 , ; ,
A B AL BT G 1A
mRA R et SR IR TR AR
i PR T 5 41 e a
C-TOI® TG % U 15 e = 7 VPR B R PR 1A
LB A JC L A B B RS ERRE R . FE NRTTRR 1 4D

B 2 Ab

TE: I A IR, S—UURUE - IR M—A BUE IR F—S 8 i A R, OQO@—miy IR 5145



S5 U Tl PRI RS B S Ty ) 657

TR ST RAARVE R R 65 Ab, ZH AR
1A RBL R4, 2 N0 IR R B0 2 IR
X UURUWERTE A 7= A 27 4b, B RIS F2 5L
AL ZETURR, A 1 AN R R, 2 AR A
WIERSN A 2 AR A8 AR I e 14
AN 44k, DIAS R, O AR A, AL AR
1 AN R R, T 20 5 U 20 & R e T B
B — R T H, (E A R R
—, DUTBER N &, SO S0 mARIER, 4 2
ANIRBA RN, 4 DR RSIA 1 AR
Ko B L — L F LIRS 204 Y T RUE
Y BUED 0 R B 2R 5, 11 20 i AH g sh e
BT R B R

4 BV ERXRERT R

MR VG Z2 04 B B B P IR BUIR, 454
DX 5l o 75 5 AV A SRR AE, ORI A
SR A I 5 X 4 Zb (LI 1)

(1)YJ-28-1 45K Cu-Pb-Zn FH L 5 X

L F IR I AR Y K F—il, AP —pg 4 m)
JEAG, RIGKZ) 58 km, FILTEL 14 km, THIFY
738 km?, J& MR Z B R AT, ST AR R o A4 PR
JUSR & T PR A A AR i b

X N KIEBUR A — =S ik, Ak
Bh ARG R AR G N o AAE R PG St /N TR
W S RS T N Bl A OB, L2 e
. B I b R KA N RHIE . AR ER A /NI
B E=&RZmEi—EX0EE . KLEEE
FIF —p = B Gl 55 T 2 PR v -~ IRV U . PR
EABE B A N RIS & T 8 =

TR X NI 240 1: 20 TALIRLE A 0 B
i AS 2, WSnAsLiBi FIZ L% AS 7° AsBeBiLi.

HAric s X e LI =i 8 &b, A 1 &b/l
WK, B FAM . BV, KSR R HOK S s
RV FE A &=, WO A SR, o i
REFHE =B, XN TIERERM, UF 2 4%
B, HAYONTAE . TAERERME. XN 1
b /N PR A B AR 0 B IR B 0.23x10% t, B AT
0.05x10* to AW 7= BT URIE 1 AN 00 12 X 9% Ui
W1 B 4.39x10%, 0 48.66x10%t, #3577 546,
B 15.02x10%t,

X WA IESmEL, WRAEKE,
FIRAE W IR A A B

(2)YJ-28-2 A4 Cu 24 J@ Wi it 5t X

s XA F R E SN, R R —, Juib
— AR R R A, ARPEKY 16 km, mALTEZ
11 km, THFZ 163 km?, WP ITHRETHEERE S
U i 7 b,

SRR TR

XN EE R E N =S5 IR, A2
SN EE S Je e -1 A B2 -Te A e ib A, 10 b
B R, JE S R TOR, U A 28 2R
Bio =B WIS I RAE TR, B2
SIS S B BE K B b S e K b S b il
FIE ), R TR AR R . s X
A HOB SR AL FE, FEORWA L wOBUE A
AR UCRE R ™= W o 38 55 DX AR P R A 27 4 i —
SRR A SR, R P T
Wb AR . WA R A T, 2 o R
IR ) PR 3 T JE R TR R

P47 AS ?'1613 AuAsHgAgSb 58 i T 5t X N,
SHFEILER Au, FHICREHCHEL, 5 %%,
WEP LT,

XN ZIH KA 71 5 4b, A 1 Ab/N
IR(FMZ B LK), DR &5&RT ™R8 E,
AT IS TRUAT Vg A LA TR B fih s A TR A i -
ORI . 2 =S, ms X NA A
1Ak, AL 1AL, T HE 3 Ab, K T ARSI
FEEEAN R . XN BRI A RG] 4.39%107 ¢,
75t TG IRV PR S % X5 IR
10 W 13.70 t FYH 1.12x10% t; BHAT 2 569.20 t;
B 9.99x10*t; BEH” 3.83x10%t,

P2 DR b 5T S A AT, AR B 2R A
WSS O A R 23 R0 PRI, [R] finsi
XN AR S0 AR T

(3)YJ-28-3 £1 i <F Au-Pb-Zn H{#" it 5 X

T8 55 XA T () 2 EL R AR, 0 AR P ) AN B D0
i, RVEKZ 50 km, FILTE 20~30 km, THIFZY
1461 km?, H4J3 BT S @ 28 B2 A T i Bl 4 1

I X B EE T — = &GS A A —
SO IRIRA, ¥ e PRI TR, A /N
AP G BKITA R . KN ET, 22K
PO AR VG 0] R Al . E G s AR AL, FE LN
BMER, WA FE B A ERHCTE XA Tk S A 5
ko WKIEATE WA 4041 o A Sk S & el
WY), 2B RRA KA S0 R
NG Bt L A - SR R N

s X AL 14 1: 20 THIREEGR 5+
FOM, JLERIN AS Y AuSbAsAg S LA A R
GNE, FETRERSER, RWkEDP LR,
(] 4 A R A AT IR ™ %5 i AR B, MakZ
W H AS Y WAsBI WIAZ &8 k3, S B
AN, SRR A I B2 B H AT

IR XN E R =1 7 4b, R R 1 4,
W R 6 Ao B S SRR AR PR Y, IR
HERPIETY, 7 b0 7 M F =& . KN Bt



658 Mo B

EE

CHLR UL

TSI WEMER: 4:6.77 1, B610.05x10%t, 44,
B 3.7x10% t, fift 1x10* to HIGE O =R S0
TR X RS 1 B0 44.74 t, B0 4 010.78 to

WHEXNWER AN LS, —SithE e LE
G B B PR TR, R TR A - IR A Y
A IR T 4 K 2 4 IR 1A R B

(4)YJ-28-4 PE{Hi 111 Hg-Sb(Au)BLH L 5 [X

6 5 XA T R e AR Ry, L —w
AR AN AT, R PG K2 58 km, FFILTELY 30 km,
ALY 1 698 km?. 3 BT R T8 FE 2 A B Rk
Zh L

TE 5 X b )2 o A W o A%, R TR A
4. R U] NIRRT e Ak 4,
AR R VA AL . e A I 2, R =S
MR i =ik, R =M ELA,
R =FitpEsma . SHRmedl . b =E it
FIA, BT FHA, Jrifad Bt 4y
A—E RN, KNWREELEE, R8I0
Para, woRdb AR . LPUPE AR R T, K. &0
W RARFY  ACAR I HAE R, YW v v ) 24
25 M2 (8] 22 T2 il . AR TE SRS, AR LKA
AR TR .

1: 20 JI ARG A SRR SRR LY AS 3 HeBi,
1R AS° CdMoPAuAg FIHL/REE S AsAgCdMo
SASEEAL TR XN, &S E WA M

XN L TR 25 7= 1 5 4k, & FP AR | B
ENE, ELBERRT WA —EHE . 5 4T
FEHL R NRETR 1AL, 5 4 b, XN BRI
KA GEVEAE R 196 to XN TAEFEEERAR, {0 4
M1 AL, HiAgy 4 Ah¥ R T

2 1) 2 P O AS ) A 1 R a0 45 13k 42 o ok
U8, 52 2% I W 2440 3 T Sy B SR IR A A R], XY
BT HE AP ARG AR | B &0 s DU
A LB

B Bk 4 4b s 5 X A6, M FTARE  Hhas
] oA BUAE T UE— 2B HEWT: OIS sham g, K
WG sl . kLG sh . R ERYE A AR A TE S AL
b2 78 T A8 Jo e A Sy A s 1) b XA AT R R
s R A e e 2 & BT IR R B . @F ATk
W IRAEFE P43 A0 RO FRAE, SFHEHES Y 25 1 X 2
TR AR . @RMKE, WHHEIBET L
HW R AR EHAE 500 m LAY, BIE, EaE
PRI Bk 1) _FATS AT B KR 25 1)

5 %5
(V)T 1648 V4 22 08 B4 N AT )™ b 32 B2 53 A 78
¥R LLI—P% % Au-Ag-Cu-Pb-Zn-W-Sb-Fe-As-£1

AL - RS- R B WA (TV-28-2) Fil v v —A
£ Hg-Au-Pb-Zn-Sb-W-IJé jic A7 My (IV-28-3) 4 ¢
W IR R ER A RL— B4, BIREIN
B BN S R T o 0 sl AR DG R A A AL L A
POREUCH B8 24 R, DAb2Eii iy £ 1k
SR AT AR O R A

(2) LA TG 23 0 B0 40 iy ) s Y A R s Ry
fill, JEE A REE RN 3 A, TIREA RS 9
A, BRI RS 12 4, 7R 13 4~ 5EK
YEHA SR IR 250 2 4 SUTEUWE A &M
WK R 4 4~ 528 BAEHA LT RS &R
G114 5EDE A LT IR 25121,

Q)G G KSR 451k, 72 S50 7 Hh2s (8] 434
AR SR b, RIS TR 4 4, /R T
T VGG L N YR D4 )

Acknowledgements:

This study was supported by China Geological
Survey (Nos. DD20221695-22, DD20190379-23 and
DD20160346), Financial Funds of Qinghai Province
(No. 2021074007ky007).

S5 3R

BREENI, HoE, E5L, ¥ 2016, T KM R —HiE
W AR B R RV R[], HUBREER, 37(5): 519-527.
FReiNl, 3o, T8, M. 2020, i HBR ER 4 04 i &
W IR 24 BF 5% 1) LT IR RT R[] B KT
39(5): 745-753

MR, FERE, TEA, TV, 2015 IR HR DK
—— VU R B R AT R S [A] R []. 8K ML BT, 34(6):
1092-1106

MRim I, B85, FBLL. 2006, =16 KM ST 2 ) 8] B[]
LT 2431, 80(10): 1501-1508

FEMRUL, BRERENI, B —ng, KRB 1983, FiL# KA E &5
[RJRE[T]. v SR BE BE A, (6): 1-64.

TR, BREI, &N, 1979. WIS PR " 2 51 A 5 1.
o [ b BB B B, 1(1): 32-58.

iR, WEE, Sk, s, WM, MES, SR,
ZE3CH. 2003, PG ZE A LT BT AL L AL RS R A B (D]
PHIL LR, 36(1): 1-10.

BRI, 2016, VLRI 1L P BLRY 4 BV (88 R 1 T
e D], dbat: A E R A

W, MR, BEAME, XM, MR, KiefE, KA H,
T E, AR, MEA, SHGT. 2009. HE K 5 R
JERAT ). H EHLT, 36(1): 1-28.

W, 2019. FG KRBT RIGEIT[I]. HBREL 2 5B 244,
41(3): 297-315.

MLERE, FREE, TICA. 2013, FIHA G 2RI N RS
R EIF S IR AT [R]. V6T 5 1 H R A T &
J&

FE BREEIT. 2021, HE O ZOFRFWE T =R
EERRR] PO HiEE HRERT

FFeEE, WA, WIREAR, BREE, TV, B0, ARSI, %
2020. 5 R AR A SR A R A W BN S (8 A ) B A
it a KRR & B & Li-Be BB & X [J]. Kb 5 ps”




S5 U +

e PUZRIG B O AR 8 R L R 5 1) 659

2%, 44(1): 69-79.

FBLL, BN, BRI, FIL, T, EEE. 2020, 7K
ROV —S B R R AR E[T]. H 2=, 94(1):
18-35.

AN, BRI, L, R, )RR
R R IM] dEET: Hs A
WA R, REN, 2K, M, ks, B8 2022. 1

U4 BAT B R R R SIS [J]. VLR, 55(1): 114-128.

SRES, RAT, A, Y PO, 2001, ZE0SEE LA S Kk
J12EM]. dbaG: B R 1-805.

KR K, BRER, R, XIS, R, W/ 2006, ik
%ﬂﬁi&ﬂ%tﬂﬁzﬁﬁ%‘””*%E’Jﬁizﬁl&liﬁﬁ%’x 1. HA

224, 22(12): 2910-2922.

K. 2015, i 5546 K A R ER L
JeaT: v M R 2

REE, A 2007, HiEE R EHR——1: 100 7 HIE
AR BB A M. db et HUs A 1-220.

FRIEH], ESE. 2011, PYZIE 3 LA B - 2 0 L A
U FE A LA-ICP-MS U-Pb 4E 22 29 52 [1].
5 K, 30(1): 37-50.

. 2008. HE X

SEREAE R ILRD” F 51 [D].

References:

CHEN Yu-chuan, PEI Rong-fu, WANG Deng-hong, HUANG Fan.
2016. Minerogenetic series for mineral deposits: Discussion
on minerogenetic series(V)[J]. Acta Geoscientica Sinica,
37(5): 519-527(in Chinese with English abstract).

CHEN Yu-chuan, PEI Rong-fu, WANG Deng-hong, HUANG Fan.
2020. Four-dimensional metallogeny in earth system and
study of mineral deposits: A discussion on minerogenetic se-
ries(VII)[J]. Mineral Deposits, 39(5): 745-753(in Chinese
with English abstract).

CHEN Yu-chuan, PEI Rong-fu, WANG Deng-hong, WANG

Ping-an. 2015. Natutal classification of mineral deposits:

Discussion on minerogenetic series of mineral deposits(IV)[J].

Mineral Deposits, 34(6): 1092-1106(in Chinese with English
abstract).

CHEN Yu-chuan, PEI Rong-fu, WANG Deng-hong. 2006. On
minerogenetic (metallogenetic) series: Third discussion[J].
Acta Geologica Sinica, 80(10): 1501-1508(in Chinese with
English abstract).

CHENG Yu-qi, CHEN Yu-chuan, ZHAO Yi-ming, SONG Tian-rui.
1983. Further discussion on the problems of minerogenetic
series of mineral deposits[J]. Bulletin of Chinese Academy of
Geological Sciences, (6): 1-64(in Chinese with English ab-
stract).

CHENG Yu-qi, CHEN Yu-chuan, ZHAO Yi-ming. 1979. Preliminary
discussion on the problems of minerogenetic series of mineral
deposits[J]. Bulletin of Chinese Academy of Geological Sci-
ences, 1(1): 32-58(in Chinese with English abstract).

Department of Natural Resources of Qinghai Province. 2021. Brief
table of mineral resources reserves of Qinghai Province by the
end of 2020[R]. Xining: Department of Natural Resources of
Qinghai Province(in Chinese).

FENG Yi-min, CAO Xuan-duo, ZHANG Er-peng, HU Yun-xu,
PAN Xiao-ping, YANG Jun-lu, JIA Qun-zi, LI Wen-ming.
2003. Tectonic evolution framework and nature of the West
Qinling Orogenic Belt[J]. Northwestern Geology, 36(1):
1-10(in Chinese with English abstract).

LU Ying-chuan. 2016. Skarn copper (gold) metallogeny and
metallogenic regularities in the west section of the Western
Qinling Orogen[D]. Beijing: China University of Geoscienc-
es(in Chinese with English abstract).

PAN Gui-tang, XIAO Qing-hui, LU Song-nian, DENG Jin-fu,
FENG Yi-min, ZHANG Ke-xin, ZHANG Zhi-yong, WANG
Fang-guo, XING Guang-fu, HAO Guo-jie, FENG Yan-fang.
2009. Subdivision of tectonic units in China[J]. Geology in
China, 36(1): 1-28(in Chinese with English abstract).

PAN Tong. 2019. Discussion on the minerogenetic series of depos-
its in Qinghai, China[J]. Journal of Earth Sciences and Envi-
ronment, 41(3): 297-315(in Chinese with English abstract).

QI Sheng-sheng, WANG Bing-zhang, YU Wen-jie. 2013. Research
report on evaluation of mineral resources potential and
metallogenic geologial background in Qinghai Province[R].
Xining: Bureau of Geological Exploration and Development
of Qinghai Province(in Chinese).

WANG Bing-zhang, HAN Jie, XIE Xiang-lei, CHEN Jing, WANG
Tao, XUE Wan-wen, BAI Zong-hai, LI Shan-ping. 2020.
Discovery of the Indosinian(Beryl-bearing) spodumene peg-
matitic dike swarm in the Chakaibeishan Area in the north-
eastern margin of the Tibetan Plateau: Implications for Li-Be
mineralization[J].
69-79(in Chinese with English abstract).

WANG Deng-hong, CHEN Yu-chuan, XU Zhi-gang, HUANG Fan,
WANG Yan, PEI Rong-fu. 2020. Minerogenetic series group:
discussion on minerogenetic series (VI)[J]. Acta Geologica
Sinica, 94(1): 18-35.

XU Zhi-gang, CHEN Yu-chuan, WANG Deng-hong, CHEN

Zheng-hui, LI Hou-min. 2008. Division scheme of metallo-

Geotectonica et Metallogenia, 44(1):

genic zones in China[M]. Beijing: Geological Publishing
House(in Chinese).

YANG He-qun, ZHAO Guo-bin, JIANG Han-bing, GU Ping-yang,
WEN Zhi-liang, LI Zong-hui. 2022. Discussion on the metal-
logenic series of mineral deposits in the metallogenic belt of
West Qinling, China[J]. Northwestern Geology, 55(1):
114-128(in Chinese with English abstract).

ZHANG Guo-wei, ZHANG Ben-ren, YUAN Xue-cheng, XIAO
Qing-hui. 2001. Qinling orogenic belt and continental dy-
namics[M]. Beijing: Science Press: 1-805(in Chinese).

ZHANG Hong-fei, CHEN Yue-long, XU Wang-chun, LIU Rong,
YUAN Hong-lin, LIU Xiao-ming. 2006. Granitoids around
Gonghe basin in Qinghai province: petrogenesis and tectonic
implications[J]. Acta Petrologica Sinica, 22(12):
2910-2922(in Chinese with English abstract).

ZHANG Tao. 2015. The geochemistry characteristics and metallo-
genic series of Gangcha Pluton in Tongren, Qinghai Prov-
ince[D]. Beijing: China University of Geosciences(in Chinese
with English abstract).

ZHANG Xue-ting, YANG Sheng-de. 2007. The studies of the tec-
tonic plates of Qinghai Province—1:1000000 tectonic map in-
struction in Qinghai Province[M]. Beijing: Geological Pub-
lishing House: 1-220(in Chinese).

ZHANG Ying-li, WANG Zong-qi. 2011. Provenance analysis of
Early Cretaceous Huixian-Chengxian basin, western Qinling
orogenic belt, China: Constraints from zircon U-Pb geochro-
nology[J]. Geological Bulletin of China, 30(1): 37-50(in Chi-
nese with English abstract).



