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Fig. 1 Tectonic schematic map of Hongtoushan region
(modified from YANG Zhen-sheng, 1986 )
1—IN K334 (diorite—porphyrite ) ; 2—H# 4% % ( diabase ) ; 3—HAR HE LR A (olivine diabase) ;4—7E K b R A (granite—gneiss ) ; S—R = #HE F KA
(biotite plagiogneiss ) ; 6—# [N AHE Bk £ (homblende plagiogneiss ) ; 7—fA 1 FHAZ B Z= FHE A KA (gamnet stralite biotite plagiogneiss ) ; 8—4A5 {4
(copper ore body) ; 9—2REH ™=K (lineation occurrence ) ; 10—{E1%% 7] & ( overturned syncline ) 3 11— BREE = 4R (schistosity occurrence ) ; 12— 244 1

(fracture zone)
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Fig. 2 Geologic map of Hongtoushan deposit
1—B 7= F KA (biotite—gneiss ) ; 2—F [N i Bk & (hornblende—gneiss ) ; 3—47 & A Bk % (sillimanite—gneiss ) ; 4— i BRIR7E B9 & (gneissic granite) ; 5—H
NR = R BR%EJZ (anthophyllite biotite —gneiss layer);6— b i [N K Bk & J2 (upper rock formation of hornblende —gneiss); 7— 2 H. 2 # (flag
interbedding zone);8—F A [N F k& & J2 (underlie orck formation of hornblende —gneiss);9—2 = H Fk & J2 (biotite —gneiss layer) ; 10—¥E 4% 3
(diabase ) ; 11—#"{% (ore body ) ; 12—f815 5 £} (overturned syncline )
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Testing result of homogeneous temperature of inclusionin quartz
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Table 2

Com position of gas and liquid inclusion in quartz from Cu- Zn ore in and around Hongtoushan deposit
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( X M/Pco,) it 8, PK, &R 7.01, X M=I M-I M=
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BFHETESE RO B L RET B a8 pH HHh
6.56.
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2 Na/(Ca™+Mg*) > 4 J& T H RV 23 4K ; T NavK*
> 10 . Na"/( Ca®+Mg>) < 1.5 J& LB P p 7K ; A F
HZEHTUR Mg RoK. 298I, B
BB AT IR, BEAR R T HURLA S HGR, tR 8 F
RIS K, 4 Na/K* 2y 3.21, B H T Ui MR
PR, T Na/(Ca™+Mg>) R 0.33, Wi A e K P i
R FRATTIA R X B 7 W 3 ok AR - Rt
K, BEAMCE )R KEIFF AL

B2 AR A R OK) I, RGN EE
390°C \£h ¥ 45% (NaCl [l & 70 50 M RE R B BEF 4R
B ARE 220°C ~ 120C ., 22 20% 4 H & 15%
DA R R B B, B SR 2 3 T Bk AR AR
(A BRI, B PR 32K 7B B #UK.
25 [EMrEMBRL ST
251 HWREMGME

XT38 LA BE AT IR R R TR Y B ke (12 )
AT T S¥SHE (K 3./ 5), Rt XUk T84 .
NEET R BB BRI R IT R 136 1440, FIAR
4.

BRITE 6%S5:=0.87%0, SEH M E R (F 3. K
SEEMY &, R T EHMEy 24, A BRFAE
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Table 3 Sulfur istopic statistics of pyrite in
Hongtoushan Cu-Zn deposit

e 5 TR S/ %o B AR B
LHO10-1 A 1.5 BRRT
LHO010-2 - a3 0.6 BrYERY A
KHO08-8 467-13 £ -02 IR
KHO06-1 707-1602 % 0.3 %7
KHO07-5 70721 £ 0.9 BUE YR T 1A
KH10-1 767-27#% 14 % 1.2 FWRESY R A TR E
KH10-3  767-27 £k 14 % -25 Y R G Tk o
KH10-4 767-27 2 14 % -02 BoEgoR g4
KH10-5 767-27 £ 14 % 0.1 R AR ey Tk s AL
KH12-2  767-25%% 15 % 0.5 PRy A
KH11-2 767-24 % 0.0 TR 5 E R PEA A
KHO4-5 827-35 £ 3502 % 0.5 HEHART &

WA BT . P SRR B PSR IR S FT s 08T B B AL T R LA
Cu0 VEEALTIHIEE ; FRIE TS - MAT251E ;s A + £0.2%o.

®4 OEURBVHRAYREMLESRITE
Table 4 Total sulfur isotope of sulfids in Hongtoushan
Cu-Zn deposit

Wimm 8 RIFAE BnhitkBle 8¥S% R 84Ss /%
BT 86 62 1.05
N - 7 0.46 (1.05x62+0.46x17
T 15 1 0.41 +0.41x11+0.80x9
ki 5 9 ogo  t0S0x07 )/100
F 1 0.7 0.50 =087

Fok i £ (1969 ) 3 B & 4 9 R (Py > Sph > Pyr). [§
I, BT [ 2 BRI A T8 A HER ), 4035 1L 4
TR R0, BE S TEEEE KREMHE
TR AT MR EAR BT, LR, & T
A BSR4 T I B 84S H R TN
WM ES 1 &S, XA A S M RER—F
PR B 43188 -4 A i, AT U B SRR A B AR 14
th, SHALGR AL Z B R AR E X R, .
BT 5 INBET Z A AL T8 RS
B8 1000 In o =A/T +B(A=2.3 x 10°, {1 B Wy B if
1, 1972)3H 8, 4554 351°C, AR AL B0 5 iR
B, R PR B B A — R SR Y 120C,
Y TREE G B AL B A — IR R, SRR
REIRE #1T 0 2K (B3 ,1970), 4133 1L 4R 4 1 T8
200 ~ 350°Ci 3 L F 8y iR AR, HER 144 40.52 ~
162.08 MPa, tH TREVA I Bt A BB (ILE 5).

Qi THEHEEIHR 101 B, L THESIBIFFAT. 2035 L BT R B R X3R5 7 mBE7E. 1981.
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Fig.5 Sulfur isotopic abundance
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B H.0 FAMERTE 6, ANEI T iEM Al I, 4115
WL KA 6D 5" 0 ML R H A K 5 RS MK BYIR
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-5%o.

253 $REMEE
XF X NLLE LA B2 F 4L 17 49 A 31T
T Pb EENME, S FE6 ATiHE P RMEA
B AT B AR G R R, ARHETTIES (1971)
Leroux (1963 ) FIMAFE FR % (1956 ) ¥T K}, RN T &
B Np=0.155125%10%" 2;=9.307 T=4.55x10"%
A2s=0.98485x10%"  b=9.307 ZU/U=137.8
A=0.049475x10%a" ¢,=29.476 u=9.26
TR R IR R & BB S AR, DL X (™Pb/™Pb)-Y
(*"Pb/™Pb){E A 5 , 2 H LB B OE 4 3 K ik th 2%
(B 7). MR 7 &L, XN 17 4 Phlalf; EH B %
HWERERRL S w (AR A TN, R T iESH
b 5 BB SRR ©.
Hi, AT ES HLEL A S8y BE AL u
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Table 5§ H-O isotope of inclusion fluid in Hongtoushan deposit

5 His REELE SD(SMOW) 80, SMOW ) 800 SMOW ) H—HAE/C
1 KH10-3 767-27 4 14 R -71 11.1 0.58 219.8
2 KH10-3-1 767-27 2% 14 % -61 5.7 -4.82 219.8
3 KH10-5 767-27 2% 14 3% -72 8.6 -1.93 219.5
4 KH10-5-1 767-27 2% 14 R -50 8.4 -2.13 219.5
5 KH12-1 767-25 2% 15 3% -58 10.1 -2.20 1925
6 KH12-2 767-25 £ 15 % -56 9.7 -2.50 192.5
7 KHI5 767-26 2% 15 % 44 9.5 0.96 282.9

WAL - P AL B = YR ST s W 4 0 28 5 87 18k - SD IR MBUK I , Bk I 21,60 8 BrFs; RIS 5 . MAT251EM;; 41474

P :20.2%0; & BT : %o

O THSHMFRIH 101 A, T THOE BB, BN EY Ky B ERRT 7K. 1981

O RE Y, AR, B LA M A B B AL BT AL. 2006.
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Table 6 Lead isotopic compostion of Cu-Zn ore in and around Hongtoushan area
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Fig. 6 81® - 8D system of ore- bearing hydrothermal sdution in
the sludied area

(ater H.P. Taylar, 1974)
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Fig. 7 Lead istope and f tting equation of anomalous lead in the Hongtoushan area
(franH- Hmadel il lustration)
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GEOLOGY AND GENESIS OF THE HONGTOUSHAN
COPPER-ZINC DEPOSIT IN LIAONING PROVINCE

ZHANG Sen', ZHAO Dong-fang', LV Guang-jun’, SHA De-ming', QUAN Heng', TIAN Chang-lie', YANG Tie-jun’
( 1. Shenyang Institute of Geology and Mineral Resource, Shenyang 110032, China; 2. Liaoning No. 8 Geologic Party, Benxi 117000, Liaonmg Province,
China; 3. Fushun Branch, Liaoning Institute of Nonferrous Geological Exploration, Fushun 113015, Liaoning Province, China)

Abstract: The Hongtoushan Cu-Zn deposit, located in the Hongtoushan rock formation of Archean greenstone in North
Liaoning Province, is a large-scale ore deposit with great industrial significance. According to the analysis of H,0,S
and Pb isotope characteristics, accompanying with the macroscopic natures, such as the orebody shape, ore texture,
structure and wall-rock alteration, it is considered that the matter source of the Hongtoushan Cu-Zn deposit is the
Neoarchean volcanic-sedimentary rock series. The ore-forming fluid is originated from atmospheric water and
metamorphic water. The heat for ore-forming is from metamorphism. Thus the Hongtoushan Cu-Zn deposit belongs to
stratabound type with volcanic-sedimentary and metamorphic hydrothermal overprinting.

Key words: Hongtoushan; Cu-Zn deposit; geologic characteristics; stratabound type with volcanic-sedimentary and

metamorphic hydrothermal overprinting; Liaoning Province
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