%36 BE 3 MW
2009 4 6 H

o
GEOLOGY IN CHINA

Moo Vol.36,No.3

Jun., 2009

/

FIRELFTEBRERS SRV REXEKET &5

KEH Eit BERE

(BARPRXGHAFEREZLERE, BLRFHAFEZ EE BL 710069)

RE FIGENATRO S R0 0/ AL b =05 A A TALZR e | LRI 5 O BRI B 9K e 55 78 1 2 i
B ZHRPFING S G i FAE Y TS S KRR G AL IR A S R A DR - S — A i — A R s R
BHANBLRT PR, vl o A T R 2R 0 AL FR SR I B ol R B IR K — 2 K i B BT Jm BR A, S BOK LA R Y
BAOA AR A DUV Gl 2o 280 A R B BT PR A0 AR — 44 3 — AU ol s L R & — LT PR, 1 AT T i 0 T AT
T M B At Zr Sty AR AR TUAR DX R S 0L 7K PR e A S I A M e S ek O — Y B — A L2 A AR TR TR
A P - AT PR AR OK SRR R B FE o — R PR AR A T IR TR A R AT Y S BT PR R AT SRR A
R Ry T R R 2R Sy T R s R AT R B R AT R A

* 8 R BOHRP-S0IRBR-HTR - R T R 8 RIS A

FESES .P618.74 XHRIRER A

20 AR, B F KA EH B 5 $ 8™
FUE AR B 5G| T 2e4F ok | Z2 e i 1Ll R (0
Z PR WA S B A R TR A AR AR LT R
JEL -0 AW ST A R Bl
BB B K IP R H A — RO U R 1
RO E RAEZRIE A A A, 7 H
H, B R PAC R R IR K 5 R B E K
R ZR e L DR I BT, B T JLAR X R e TR
oa R RIS R IR 5 R T A A0

1 FIEHBAA R R R

db B
H 31

BAOE R EZR G LA T R R R
N ¢ R /NP — il A R A S A Bl A3 LD P B
A IRHE B AR R S ST R AR I 5 [ A il
R AR R B SO A Ll R, R B Ak
TEMBEMMER S 2R Zh R L X T
S 3 S I RR IR F 3 T 2R I B L BUR
EEAGERE i 2 RS A RPN G Uk 2 FSYE|

R B H#8.2009-01—03 ; 2 2 H #5 . 2009—-04—09

M EHS . 1000-3657(2009)03—0694—11

TARE A= | il — Bl OFF i G 4 s L EL =PRSS — | B
BIMMESWEIERE A LA, F IR & T s
WAL, FeZ A5 R 3 A — G TT AR R 2% il 4
Zi G se A, RARAL 1 AR R e R5 22 A (1 J5 )
M7 Ok RIS s B LR (B - R (RO 5
(B)—m& (FH)EEAH . — AR50 0 15 WA 4% Gty S [)
B30 A 0 b B 5 I R o 1L, T RO T — ) S A
Je PEG BT T G — 11 R

FEGi— B ARG s i 7E R I8 X & 26 5
s v ) 3 v %) b B AR BR R A OB R L
AW IR A 0 0 X AR T R — TR — i s — S
TR AR IR Y R 4 B A BOK DU s AR - 2 4 R
IR A A & B, BB L A B R0 BT ik
RE— 50 IR 5B A A WA SR 58 -2
K BOERIEY B R-RARSE BOE)E .
SR E R IRERIR ) SR BT RIS X 45 A1 1 2
O RO 7 R 20 oA 1 AL R 7R SR
Pk WG o A R & A R TR P IR T
Jei B PN 3 1L B — ZR 9 el R 4 SR TR

HEEMAB . HRARFER ST H (405720065 ) A E K E K IERATFE LRI E (2006CB403507) % 8l
EEB AN IRE W, B, 1945 484 B2, W AR S0l 07 R0 BT 5 b 3R A6 2 %l s E—mail ; zhangfux@nwu.edu.cn,,



ERIESN KR

KA AEIEE IR ACS RS S BY IRIEA RN R 5 695

2 RO RS

BIGRAAA R KM R IR, ERBK I
T A ARRENEE R R A ad
G EN A AR, BRI I RS J 5
At B AN R A RO DG A R A
21 tFEBER
211 T REEZMAFT T

BAE RN TR -Gz, g+
DX SR B 24 A0 M A JE Z2 08 X 628 08 IX Ml JoT ) 38
SRR, ZIXBREERE B R EIEH (R
1), M FAS 1 Ak B E B JE 2 0% 2 0 1 p o AR
Wi se | Keh i LN X (SR <k TSk SR N
Rhih 2k 0k, BIERL B L eI EZ%E
BiGsh KRB, R4 FA )8 s i Ak il

P2 AR opi vk, (A At Al b B 2 22 B He R 1 AR AR
RN —PHIF opaly | DA ZR 8 2 Ry R 1) B 9K L
S A 2] RS PEIUE S 2 Ay B S 1% sh K
Bl S RIE K AR R | bty B Ess R B ™
XU Shisk s s (1),
2123 ZE B RWEXN >S50

AU b DX 5 0T 7 A 5 LA T 9 Bl R A | i
RS FOE M T R SR i s A B R T
i T 2H A BB (R 1), A A TR 2R )1 X R
WL LhAL AT B 24 R P4 R I | B0 e RN EG R A v
B A AR Al B R — SR e 1 i — R AR
JN—Ji 4 = B B (] 2) 2o A fefedb itk 5
AU ZR USR8 S Z (] (% B bR DURR | BT o i 2 e 11—
KA X A A FR R A T RIS R — ity
TEAEAC X L B SR A fy 3% B i 2 1) 340 S g URR (1]

F 1 LRI XIFTRERI O3 bk GRRES,FEFHO
Table 1 Stratigraphic correlation of Taowan Group in North Qinling belt
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Fig.1 Geological setting of the north belt black rock series in Qinling orogenic belt
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Fig.2 Distribution of the north belt black rock series in Qinling orogenic belt

1—geological boundary; 2—fault; 3—Ordovician black rock series; 4—nickel-molybdenum deposit
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Fig.3 Distribution of intermediate belt black rock series in Qinling orogenic belt
A—Xiajiadian vanadium—gold deposit; B—Zhongcun—Yinhua vanadium deposit; C—Wusegou vanadium

deposit; D—Gangou vanadium—gold ore spot; E—Qianjiaping vanadium deposit
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Fig.4 Distribution of south belt black rock series in Qinling orogenic belt

1—Fault; 2—Geological boundary; 3—Old dome; 4—Gaotan—Bingfangjie stratigraphic unit of black rock series;

5—Ziyang—Pingli stratigraphic unit of black rock series; 6—Nioushan stratigraphic unit of black rock series
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Fig. 5 Geological setting of south belt black rock series in Qinling orogenic belt
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Table 2 Trace element content of north belt black rock series
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Table 3 Trace element content of intermediate belt black rock series
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Table 4 Metallogenic epoch and ore—forming stages of the Xiajiadian gold deposit in Qinling area
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Table 5 X-fluorescence spectral analyses of major components in ores/10~

W HFER (P Si0, A1,05 Ca0
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Table 6 Modes of occurrence of vanadium in host rocks of the Zhongcun—Yinhua vanadium deposit
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Table 7 Genetic types of ore deposits related to black rock series in the
southern part of Shaanxi Province

RIS W1 B AT BAZEN IR
YUB-Fe R RIS OB 15 HAEH IR
ROH AR B A Gl IMALIRINZS
DU B+ RIS OB 1 e LU IR 55T
ARl S A 7 R AT B AR A-E AR
UM i+ FIZIE DU S el 4 1+ e + A 3 LE RGNS
AR B R i ROH AP, B P EH ISESEERNIN
UUB-2 A8 - Ry i+ Jezi U™ R AR 6 1 A BT IR
RN Be R T+ AR O 1 T

REFE R WEE PHOTRImA Wt e)E
55 FRTZ I LAl o R R s 27 B G
WA - AL TR R A R0 R
AIBLET PR A R IR

FFEIX R E R PR A SRR R R TR
A PRI A5 0 T R AR S SR AT ROR UL, BT
T 2 22 b st S A i ISR 4 R 200 -
Z2 Wy BURS R TR AR R AR R0 0 T A A A AL
cE RS AR R J5 B — SO O LA A
548 3 PR TS AN LU S 0T B SR AR T
XF A B TTHR R B R BAT 22 D RHAE #2218
FA R ZR DU R AL~ o R/ R AE Al AR
XA R SRR AT RRI A AR 268 (R 7)),

5% 3k (References) :

[1] sk E A BRUA 582 A A5 25 0 RO b ke 38 1l e 2% s oty 4
A 0 0 AR AT 3R b R I R B R AR, 2004,
23(9/10) :846—853.

Zhang Guowei, Chen Shunyou, Guo Anlin, et al. Mianlue
Palesuture on the southern margin of Central Orogenic of the
mainpart of the contincet of Chian [J].Geological Bulletin of China,
2004, 23(9/10) :846—853(in Chinese with English abstract).

FuEAR, KW, TAEF, 5. RIS EIBT R 5505 KR L
3 2 1 275 5 )] P EHLET, 2002, 29(2):192—196.

Wang Jinhua, Zhang fuxin, Yu Zaiping, et al. Minerogenetic series

2

of metallic ore deposits in the Qinling Mountains and

tectondynamic background of the continental orogenic belts [J].
Geology in China, 2002, 29(2):192—-196 (in Chinese with English
abstract).

TRAETT, R B R RHRBETE (). PE g M T B s
1989, 11(2):1-10.

=

Zhang Weiji, Li Yujing. The stratigraphic sequence of Taowan
group and the time [J]. Journal of Xi'an institute of Geology, 1998,
11(2):1-10.

SKALH, AR w, TKRAFNE, S H N B R A -2
WGV REFEY). HEHT, 2007, 34(6):1062—1072.

Zhang fuxin, Hou Junfu, Zhang Cunwang, et al. Characteristics of

KRMAE A

=

super —large scale Yangshan gold deposit of Carlin —Carlin —like
compound type in Gansu[J]. Geology in China, 2007, 34(6):1062—
1072 (in Chinese with English abstract).

[5] M2k, B, skEZH, % MBERERRABROERTERE S
W DR M 5T b BR AL 2 (7). R ML, 2006, 33(6):1371—1378.
Gao Jusheng, Wang Rueiting, Zhang Fuxin, et al. Geology and
geochemistry of the Xiajiadian gold deposit in Cambrian black rock
series in South Qinling [J]. Geology in China, 2006, 33 (6):1371—
1378(in Chinese with English abstract).

(6] T HE, WA, A5, % b 6 R R IR
AR R, 200414954,
Fa Delian, Zhang Tao, Ye Jie, et al. Chinese Black—rock—series and
Related Deposits]M]. Beijing:Science Presss, 2004:49—54(in Chinese).

[7] Starostin V I, Yapaskurt O V. Au—Cu black shale formations [J]. (%
O TR RS T ), WIS, 2007, 14(6): 1-11.

[8] Coveney Jr R M, Nanskeng C. Ni—Mo —PGE —Au —rich ores in

[M]. -t

Chinese black and speculation on possible analogues in the united

States[J]. Mineral Deposits, 1991, 26:83—88.



704 h [ i 2009 4

=

Black rock series, types of ore deposits and ore—forming systems
in Qinling orogenic belt

ZHANG Fu—xin, WANG Li—she, HOU Jun—tfu

(State Key Laboratory of Continental Dynamics, Northwest University; Department of Geology,
Northwest University , Xi’an 710069, Shaanxi, China)

Abstract: The black rock series of Qinling orogenic belt can be divided into three parts. The north part is located
in north Qinling orogenic belt and is composed of island volcanic rocks, granite zones and Erlangping marginal
basins belt, with the Qinling Complex rock as the basement. There exists the trench—arc—basin system similar to
the active continental margin as well as some small —sized sedimentary —metamorphic —structural —hydrothermal —
reformation type Ni—Mo deposits. The middle part lies in the northern segment of South Qinling Orogenic Belt,
and the profundal to semi—profundal faulted depression basins occur in the paleo—uplift of the surrounding island
chains, in which black rock series related to hydrothermal sedimentation are developed. Superlarge sedimentary—
reformed V deposits and sedimentary —structural —hydrothermal —reformation type V —Au deposits have been
observed. The south part of the black rock series is in southern South Qinling Orogenic Belt, where rift—type
faulted depression basins occur in a local extension environment of Early Paleozoic sedimentary areas. Extensive
thick siliceous —argillaceous —barite interbedded rocks exist together with medium —sized sedimentary —reformed
Mo—V deposits and large—sized hydrothermal sedimentary witherite—barite deposits. This paper has also dealt with
the features and mineralization of representative ore deposits hosted in the black series, distinguished ore genetic
types and established the metallogenic series.

Key words:black rock series; V—Au deposit; Ni—Mo deposit; Mo —V deposit; ore —forming system; Qinling
Orogenic Belt
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