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Fig.1 Geological map of the Tongguanshan copper deposit (modified after [2])

Q-—Quaternary deposits; T—Triassic ; P,/—Shale and Siltstone of the Longtan Formation ; P, g—Siliceous rocks of the Gufeng Formation; Pig—Limestone

of the Qixia Formation ; C;—Limestone of the Chuanshan Formation; C;—Dolostone of the Huanglong Formation ; Dyw’—Sandy shale of the Upper

3
Member of the Wutong Formation; Dyw'— Sandy shale of the Lower Member of the Wutong Formation ; n6O,—Quartz monzodiorite
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Fig.2 Stratigraphic section and sampling location of the Xiaotongguanshan Cu deposit, Tongling, Anhui

1—-Medium—bedded fine and very fine siliceous siltstone ;2—Thick—bedded pyrite—bearing fine and very fine siliceous siltstone ; 3—Magnetite orebody;

4—Pyrite—, chalcopyrite— and magnetite—bearing skarn;5—Garnet skarn; 6—Pyrite—, magnetite— and garnet—bearing fracture zone ; 7—Garnet—bearing

skarnized quartz monzodiorite ; 8—Quartz monzodiorite ;9—Skarn dike ; 10—Monzonite dike ; XI—1~19—Sample No.; I —Ill =Section Line
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Fig.3 Chondrite—normalized REE patterns for rocks and ores of

the Xiaotongguanshan Cu deposit, Tongling, Anhui
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Table 1 REE contents of rocks and minerals from the Xiaotongguanshan Cu deposit in Tongling, Anhui Province(10~*)

K5 R WHBEB Ta C Pr Nd Sm Fu Gd Th Dy Ho Er Tm Yb Iu Y
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Table 2 REE characteristic values of rocks and minerals from the Xiaotongguanshan

Cu deposit in Tongling, Anhui Province

5 =k WA Bt YREE/10° LREE/HREE dEu  dCe (La/Sm)v  (La/Yb)x  (Gd/Yb)w
w55
XI-14 Wkﬁ‘ W E/ﬂi 134.9 5.89 1.03 089  3.98 17.34 2.40
B RENKE sl 4y
XI-19 AR RKNKAE 2226 5.74 085 105 391 16.67 2.94
XI1-7 Vol Vet~ 412 533 3.08 115 741 18.23 1.91
A~ riy
A bk KRE
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XI-13 EXIlA/RIN E?IZ%E; 9.0 9.20 073 083 1048 56.18 242
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Table 3 S isotope composition of the Xiaotongguanshan Cu
deposit in Tongling, Anhui Province
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Fig. 4 Frequency histogram of §*S for sulfides and sulfates from

the Xiaotongguanshan Cu deposit, Tongling, Anhui
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Table 4 Oxygen and hydrogen isotope compositions of the Xiaotongguanshan Cu deposit
in Tongling, Anhui Province

ke = = R FERATR BB vC d"Ovswowl%e d"On, ovswowl%o  dDv-swowl%o  GERHEIE
XI-19 AR _KNKS & A 11.1 '
7-94-83 ARENK A & 9.8 [6]
FEE AN E HII 9.7 [
Li~Z>-1 AR i 9.3 7.5 [17]
X-3 ARENK A AN A 1000 7.0 -52
XI-7 A Vet 2a 720 7.9 10.4 -108
XI-11 aRay K& ayizka) 700 75 9.9 -98
XI-12 TUIH R AORAa Y KA aia 700 8.3 10.7 -88
o ayizka) 700 8.2 10.6 -86
XI-15 EAAKB LS R o “‘ﬁ 20 140 54
XI-16 THWAKBHA Y KA Er oy 11.2 £
XI-11-4 HolR O a b f4 & A . 9.1
XI-17 VLR aia 711 7.0 9.4
XI-4-1-1 LA3 ey Papa & A W 14.9
et EER NRETE i . w0 > -
Pgs—5 SRR PO ~ 11.6 50
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1.215-9 A0 380 11.8 6.8 -62 2l
X[-4-1-2 WS RER BT . 350 8.4 15.9 .
Tgs-5 SRR T T 135 A
XI-4-4 HR T A0 ik b fR A 150 15.3 27 -56
XI_12-2 ARG R R IR A AE-EAE 150 17.4 4.8 -54 £x
A R A VA YbrE: 247 14.7 5.1 -63
Tgs-5 Rl RRRE bk A 150 14.6 2.0
XI-8 DALY Ty Ak IR A AE-RER 150 13.4 0.8 -17 Kx
Tgs—4 Fifb e Fidam a WA BB 150 13.5 0.9 -77
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YL 6 Singsas N —0.3 %o, IR I F40 B 1L AR A 5 KN
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rh ek R U5 L AR R G R

25 LTI | 2 U b /N LR T R OB AR Y HLO
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Table 5 Calculated variation trend of Oy, oy_sow

for ore—forming fluids of the Xiaotongguanshan Cu deposit
in Tongling, Anhui Province
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Table 6 Carbon and oxygen isotope determinations of carbonate rocks

of the Xiaotongguanshan Cu deposit in Tongling, Anhui Province

5 R [REAN BB d"Cyros/%o  d"Ovaros/%o d"Ov-smow*/%o
L~7-1 BRI KA 33 -8.6 22.0
XI-0-1 [EPNiveLva peLibe W 0.1 -85 22.1
TGSP-12 peLibo peLibe ) 0.9 -85 222
Tgs1023-2 IR JABORKI S KA 1.0 -8.2 224
XI-15 TaBANKEEAY R Irfda R -4.6 -20.2 10.1
Tes—4 EfhAYE, a4 LS b e ' 2.1 -15.7 14.6
XI-4-4 W T i ik Irfda 0.9 -15.1 15.3
XI-12-2  AWAELY RARRPRaYE, Fiaiik  ma A 0.9 -13.0 174
Tes—5 MRS A iR -0.2 -15.8 14.6
XI-8 BB I e bk J5 A s LA 0.8 -17.0 13.4
Tas—4 EGaY. Hmana Wl e DO RRREREEL _16.8 135

T # 8"Oy-gvow = 1.03086X8"Oy-ppy + 30.86%1
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Table 7 W/R ratios and 5®Oy._gow values for various
mineralization stages of the Xiaotongguanshan Cu
deposit, Tongling, Anhui
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Cu deposit, Tongling, Anhui
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REE and stable isotope geochemistry of the Xiaotongguanshan
copper deposit, Tongling, Anhui
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Abstract: The Tongguanshan copper field in Tongling, Anhui, is one of the typical skarn orefields in the mid-
dle—lower Yangtze Valley iron, copper, sulfur and gold metallogenic belt of China. The Xiaotongguanshan cop-
per deposit located in the Tongguanshan copper field is related to the Tongguanshan quartz monzodiorite. The
formation of the copper deposit progresses through the skarn stage, quartz—sulfide stage and quartz—carbonate
stage. Based on the geological setting, mineralogy and tectonics of the deposit, combined with the hydrogen,
oxygen, carbon, sulfur and silicon isotopic compositions and REE geochemistry of the ore—forming fluids, this
paper deals mainly with the sources of water, silicon and sulfur in the ore—forming fluids and their evolution. The
results show that the ore—forming fluids were dominated by magmatic water at the early stage, whereas with an
increase in meteoric water entering the mineralizing system, the meteoric water might predominate at the late
stage. Sulfur has two sources, 1. e. strata and magmatic hydrothermal fluids, with the latter predominating. Silicon
shows the features of deep—seated magma or magmatic hydrothermal fluids. Chondrite—normalized REE patterns
are right—inclined, and the REE distribution patterns for skarn and ores are similar to those of the Tongguanshan
quartz monzodiorite, which indicates that the hydrothermal fluids of the skarn deposit in the study area were
mainly derived from dioritic melt.

Key words: geochemistry ; REE ;stable isotope ; Xiaotongguanshan copper deposit; Tongling, Anhui Province
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