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Fig.1 Map showing tectonic units in the Karakorum area and distribution of Pb —Zn deposits in the Linjitang Basin ( tectonic
units and boundary after Pan et al. ,2004;Li et al. ,2008)
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1 — Linjitang Mesozoic basin;2 — Mesozoic basin in the southern and northern margin of Qiangtang;3 — Tashkurgan — Tianshuihai terrane ;4 — Karako-

ram terrane;5 — Triassic granite ;6 — Jurassic granite;7 — Cretaceous granite ;8 — Cretaceous granodiorite ;9 — Cretaceous diorite ; 10 — sampling location ;
11 - geological boundary ;12 — regional fault; 13 — suture zone; 14 — superlarge lead — zinc deposit; 15 — large lead — zinc deposit; 16 — small and

medium - sized lead — zinc deposit
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Fig.2 Stratigraphic column of the Linjitang Basin ( stratigraphic lithology and thickness after Anhui Geological Survey
Institute ,2005a,2005b)
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1 — conglomerate ;2 — sandstone ;3 — quartz sandstone ;4 — mudstone ;5 — limestone ;6 — sandy limestone ;7 — bioclastic limestone ;8 — micrite ;9 — argillaceous

limestone ; 10 — oolitic limestone ;11 — gypsum;12 — pyrite ;13 — sampling location ;14 — unconformable boundary
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Fig.3 Characteristics of gypsum and limestone at Pinggang and Jinyushan
a = P2 b - SEILATZE o - PR A B AOREERD  d - SAILA T e, f - SEIRE ¢, h - VKA
a - Pinggang gypsum; b — Jinyushan gypsum; c¢ - stellate pyrite in Pinggang gypsum; d — Jinyushan gypsum; e, f — Jinyushan limestone; g,

h — Pinggang limestone
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GHE2.5x107°~5.4%x10"°,F3.51 x10°°; ~454 x10°° SF-14304.96 x 10 °,

Fx1 GKFREIGZTAREMETESTEE

Table 1 Trace — element analysis data of limestone in Jurassic Bagonglulansha Formation

Fe =22 Ba v Ni Cu Cr U Th Co Sr
1 100D5 57.4 6.8 4.3 3.6 11.1 0.74 0.92 1.4 403
2 100D13 67.2 4.3 3.1 2 2 0.48 0.79 0.84 341
3 100D14 76.2 9.4 5.1 3.1 15 0.69 1.2 0.79 194
4 100D15 334 10.7 3.1 2 7.3 0.64 1.1 0.75 402
5 100D16 160 13.3 5.4 4.9 11.3 0.76 1.2 2.5 332
6 112B1 15.4 4.6 2.8 3.4 5.4 0.73 0.3 0.8 261
7 112B2 57.5 8.2 3.9 1.8 10 0.87 0.47 0.6 304
8 112B3 21.7 6.2 3.2 2.7 11.9 0.93 0.61 0.7 272
9 112B4 29.5 5.9 4.1 2.6 6.7 1.2 0.48 1.2 354
10 112B6 37.8 5 3.4 2.8 7.9 1.1 0.36 1.1 419
11 112B7 26.8 5.5 4.3 2.3 3 0.9 0.53 1.1 444
12 112B8 21.1 7 3.6 3.6 5.3 2.2 0.6 1.1 381
13 112B9 34.6 7.1 3.8 3.5 6.1 1.3 0.57 1.3 445
14 112B10 40.9 8.1 4.9 5.5 5.5 1.2 0.84 0.81 454
15 021D1 28.9 10.2 2.8 3.5 3.3 0.69 1.1 0.73 218
16 021D2 12.9 10.5 2.5 2.9 1 1.8 0.46 0.31 202
17 022A1 27.7 8.6 2.7 6.4 11.6 0.67 0.7 0.74 211
18 022C1 41 9.6 3 4.1 3.8 0.59 0.69 1.2 224
19 022C2 51.3 8.6 2.8 11.9 1 0.28 0.56 1.1 244
20 022C3 39.4 8.4 3.1 17.3 5.2 0.34 0.91 1.4 239
21 022C4 18 7.8 2.8 6.3 1.7 0.64 0.64 0.97 208
22 022C5 62.8 9.8 3.2 22.3 6.7 0.6 0.88 1.2 224
23 022C6 28.5 10.2 2.8 11.8 8 1.2 0.8 1.1 238

TE B BRSBTS T 5 I i) - 2018 45,

3.2 mRBEfNE WA B AR R T A R AE AE 11 08%0 ~
M2 AT LIE 5 S 1A B R SR R 7 11. 40%o0z [] 5 42 Fa 111 4 1A 8 5 b At I o2 8 B AE
ZEAE 19.25%0 ~20. 63%02 1] ,3 PE & B SR8 14. 89%0 ~ 16. 84%02 ],
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Table 2 Analysis data of gypsum sulfur isotope in Jurassic Bagonglulansha Formation

5 B 25 A 8S(%o) PR AL SINTE )
1 16PGO8 -1 -1 R R R A 11.28
2 16PGO8 -2 -1 TR ARESRT AT 11.08 B
3 16PG0O8 -3 — 1 RIS A 11.40
4 16PGO7 -1 par s 19.25
4

5 16PGO7 -3 qE 20.19
6 16PGO7 -5 oy 20.63
7 16PGOS -3 R R 20.40 11H
8 16PGO8 -5 PR ORI A 19.83
9 16JYS05 -1 A 15.22
10 16JYS05 -3 Fat 14.89

&tail HH
11 16JYS05 -5 Par 2 15.69
12 16JYS05 -8 HE 16.84
13 HSY10 -1 Fat 1 16
14 HSY10 -2 Fapes 15.1
15 HSY10 -3 oy 16 Kpsz HE
16 HSY10 -4 HE 16.2
17 HSY10 -5 A 15.7

o KBRS Li et al. (2019)

4 g
4.1 EMETLTEMKLEREX

R FE o3 R 2 5 A6 U BR B | 7 e it
B TIAH DG B, 2Ry 9 1l 3R A6 2 1 53 B e 1 e
LE IR IE S TR AL P #% ( Mclennan et al. ,1990;
Jafarzadeh and Hosseini — Barzi, 2008 ; Gabo et al. ,
2009 ) AHITTER M H B AR X iy v K 1) 4 A6 38 I BR
B bR A SRR AR LR AT 19 48 7R A ( Tay-
lor and McLennan, 1985 ; BEFAZE,2011)

— N Ry, St/ Ba LA 2 48 75 DU K AR B B 1Y
FEBREZMERT 1.0 HFAE0IK,0.6 ~1 2
JEOKAH, /INT 0. 6 SBAHIR K ( FA5 45,2005 ; {35
FAE, 20105 B 4245, 2012 5 JH 25 4E 45,2019 ) o KR4
i) Sr/Ba 5y 1.2 ~18.06,FH{H 8.91 (£ 3), F M
AT I HEAHROK PR3

St/ Cu fH AT b AU 25 A0 B 301, =X
A il S AN T B L EFE BR, Se/Cu Kb T 1~ 10 48R
TR, KT 10 5 78 1 RS0 O IR R 2R T
2007 ; BEFAZE,2013) o RESLAY Sr/Cu {H N 10. 04 ~
201,144 90. 07, Sz e B 554 o

®3 HKFREIGZTHEKREMETERILE
Table 3 Ratios of trace elements in limestone of Jurassic
Bagonglulansha Formation

Fe S Sr/Ba Sr/Cu V/Cr Ni/Co U/Th

1 100Ds  7.02 111.94 0.61 3.07 0.8
2 100D13  5.07 170.5 2.15 3.69 0.61
3 100D14  2.55 62.58 0.63 6.46 0.58
4 100D15 1.2 201 1.47 4.13 0.58

5 100D16  2.08 67.76 1.18 2.16 0.63

6 112B1  16.95 76.76 0.85 3.5 2.43
7 112B2  5.29 168. 89 0.82 6.5 1.85
8 112B3  12.53 100. 74 0.52 4.57 1.52
9 112B4 12 136.15 0.88 3.42 2.5

10 112B6 11.08  149.64 0.63 3.09 3.06

11 112B7 16.57 193.04 1.83 3.91 1.7
12 112B8 18.06  105.83 1.32 3.27 3.67
13 112B9  12.86  127.14 1.16 2.92 2.28
14 112B10 11.1 82.55 1.47 6.05 1.43

15 021D1  7.54 62.29 3.09 3.84 0.63
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Continued Table 3

F5 RS Sr/Ba Sr/Cu V/Cr Ni/Co U/Th

16  021D2 15.66 69. 66 10.5 8.06 3.91

17 022A1  7.62 32.97 0.74 3.65 0.96
18 022C1  5.46 54.63 2.53 2.5 0.86
19 022C2  4.76 20.5 8.6 2.55 0.5
20  022C3  6.07 13.82 1.62 2.21 0.37
21 022C4  11.56 33.02 4.59 2.89 1
22 022C5  3.57 10.04 1.46 2.67 0.68

23 022C6  8.35 20.17 1.28 2.55 1.5

A B A F R R AT V/Cr (Ni/Co U/ Th {H
F o WHEIN V/Cr /NT 2 IR 7R & A5 V/
Cr £ 2 ~4.25 NFEIEL, KT 4.25 BHRR KA
- BREEFIAEE ;Ni/Co /NT 5 IHR /R BALIREL,S ~7 2

(B UL A EE , KT 7 48 7R 18 I A 5T 5 — ik U/
Th KF 1.25 , AEHEHREE, T 0.75~1.25 2
], ARR A IREE, /N T 0. 75 AR L FREE (Dill,
1986 ; Algeo and Maynard ,2004 ; $K74 R 45 2008 ; & A&
PEAF,2009; F D7 4E,2014) (£ 4) . HE V/Cr
FABTE 0.52 ~10.5, 5447 2. 17, Hrir 17 {FRE S TE 2
PR, S5 TR BE s NivCo LB AE 2.21 5 8.
06 Z ], 744 3. 81, WA /s K AL IR SR, 43 51 A 2
PR PR 7 A UGE SR A B FIE S A B, A
U/Th HABAE 0.37 53.91 Z[a], ¥4 1.48, Hrf/h
T0.75 A 8 #4F,7E0.75 5 1.25 Z [l A 4 F,
KT 1.25 B GREIRAEE) A 11 (K 4) o =ANFHIE
FEAE A — 2 A, 7R I 2T U 48 AL 38 i
W27, BT T AL EREE , T4 I BOR WL T 1
JEHEE . X5 BB T RKCE 2 A B T A B R
ARBCER AU FREAHST

F4 WETRFELERETHRESHR

Table 4 Sedimentary environments indicated by characteristic ratios of trace elements

EEHR bR JCE A U HAEA R
>1 T AH K
s, FHEE 2005 ;i 2010,
~ . 06 ~1 H—*E&S\ﬂ( Iﬁijjff, ) =] > ’
Sr/Ba H BRAZEEE 2012 Jm 22424 2019
<0.6 2k Rk A
1~10 TR 2]
Sr/Cu XINIZE 2007 ; B %E,2013
>10 TEA
<2 TENER
V/Cr 2~4.25 A S
>4.25 TR BN B IR BT
- Dill, 1986 ;
<5 AL Algeoand and Maynard 2004 ;
Ni/Co 5~7 WK IR MRIAF 2 2008 ;
A Al M A .
>7 PR JEFR S AR HEAE 2009
) FWTFE 2014
<0.75 AR SR
0.75~1.25 TR
U/Th )
>1.25 (&8
100 10 10
N=23 36 N=23 N=23
801 74 80r 80r
s 60F < 60r w2 60
% % % i
=
Ko} By Ky 34.8
20 20+ 20 17.4
13 13 o7
4.3
0
<2 2~4.5 >4.5 <5 5~7  >7 <0.75 0.75~1.25 >1.25
V/Cr Ni/Co U/Th

B4 SREERLETRE

Fig. 4
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Fig.5 &S values of marine sulphate since the Phanerozoic

varying with ages ( base diagram after Kampschulte and

et al. a2019) 551$§ga7kﬁlﬁj,fﬁ%ﬁﬁ@ﬁ#ﬁ Strauss,2004)
(K5 K 6), Fraa®Zhal L E SR ge,3
B ek R SR F L Z(EAE 11. 08%0 ~ 11. 4%0 2. PRGT 3 4 o R R AL B B TR R (E 22

], 5 A KOS S R IR B (Li et al. | SEAER, Li et al. (2019) A A HE 358 [ T4 3% i
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Fig.6 Comparison of sulfur isotope compositions of gypsum in the Huoshaoyun,Pinggang and Jinyushan areas( Ranges of
8>S values are shown by rectangulars. Meteorite or mantle after Ohmoto and Goldhaber (1997). Jurassic seawater data af-
ter Kampschulte and Strauss(2004). A compilation of 5*S values for SEDEX and MVT lead - zinc deposits after Leach et
al. (2005). Basalt data after Hoefs (2009 ). Duobaoshan glenite data after Du et al. (2012 ). Huoshaoyun lead - zinc sulfide
data after Li et al. (2019). Huoshaoyun glenite data after Wu et al. (2019) )
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Ore — Bearing Strata of Lead - Zinc Deposits in the Linjitang Basin of Karakorum in a Marine Sedimentary

Environment ; Constraints from Trace Elements in Limestone and Sulfur Isotope of Gypsum in Jurassic

TANG Junlin'**** | LI Hao’ ,TAN Kebin’ ,KE Qiang® ,DONG Lianhui* XU Xingwang® ,HA Yireti’

(1. School of Earth and Mineral Resources,China University of Geosciences ,Beijing 100083 ;2. Institute of Geology and Geophysics ,
Chinese Academy of Sciences ,Beijing 100029 ;3. The Sixth Geological Brigade ,Xinjiang Bureau of Geological and Mineral Exploration
and Development ,Hami , Xinjiang 839000 ;4. Xinjiang Bureau of Geology and Mineral Exploration and Development , Urumgi,
Xinjiang  830000)

Abstract ; In recent years,a number of Pb —Zn deposits have been discovered in the Linjitang Mesozoic sedimentary basin of the Karakorum area, in-
cluding the Huoshaoyun super — large Pb —Zn deposit. So far there is no detailed study on the sedimentary environment and metallogenic relevance for this
area. This work analysed trace elements in Jurassic limestone and sulfur isotopes of Jurassic gypsum to clarify the sedimentary environment of the ore —
bearing strata and metallogenic relevance. Results suggest that the elements Ba,V ,Ni, Cu,Co,Th,Co and Sr and their ratios show that the limestone in this
area formed in a marine environment. And the §**S value of the gypsum sulfur isotope is between 14.89%o and 20. 63%o, consistent with that of seawater in
the same period. These results indicate that the ore — bearing strata of lead — zinc deposits in the Linjitang Basin of Karakorum formed in a sedimentary en-
vironment of oxidized marine facies under dry — hot climate.

Key words: limestone , gypsum, trace element, sulfur isotope , marine sediment, Linjitang Basin, Karakorum
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