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1 — Mesozoic- Cenozoic cover; 2 — Mesozoic granite ; 3 —Late

Paleozoic strata ;4 —Early Paleozoic strata ;5 —Fault
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of chronological samples in Honggqiling area
I —Upper Member of Xiaosangedingzi Formation in Hulan Group;
2 —Lower Member of Xiaosangedingzi Formation in Hulan Group;
3 —Upper Member of Huangyintun Formation in Hulan Group; 4 —
Lower Member of Huangyintun Formation in Hulan Group; 5 —vi'
Fine-grained granite ; 6 —y23 K-feldspar granite ; 7 —Jurassic- Creta-
ceous ; 8 —Fault ; 9 —Overturned anticline ; 10 —Intrusion and its se-

rial number; 11 —Sampling site ; 12 —Stratigraphic boundary
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Table 1 Stepwise heating dating results of biotite from No.1 intrusion
W C (“Ar/ ¥ Ar) (35 Ar/ ¥ Ar) ,, 7 A Ar) , F ¥ Aar BUFRE, % RS/ Ma
400 23.3348 0.0658 0.16600 3.89970 1.29 110.70 £22 .00
500 7 .4496 0.0127 0.21310 3.70260 3.35 105 .20 11 .00
600 9.9336 0.0185 0.47980 4 .50890 5.50 127 .40 £9 .50
700 13.0215 0.0180 0.10810 7.69390 6.79 212.20 %8 .10
800 10.5947 0.0084 0.04580 8.11390 12 .43 223.10 %3 .50
900 8 .8279 0.0020 0.01910 8.23530 34 .57 226 .30 £2 .50
1000 8.5796 0.0008 0.01810 8.34270 65 .37 229.00 £2 .70
1100 8.5410 0.0015 0.02100 8.09780 71 .65 222.70 £2 .60
1200 8.5314 0.0010 0.02160 8.23260 84 .35 226 .20 £2 .30
1300 8.3033 0.0007 0.07690 8.08680 99 .60 222 .40 £2 .70
1400 9.7080 0.0038 0.63950 8.64370 100 .00 236 .80 £23 .00

(“Ar/ 3 Ar) WG 271 10 £7 .87 ,MS WDAE A 0 .2544 , MR SAAT - Hp [ Mo T RL 4 B b JF S BT Ar- Ar [RIAL 40T .

x2 8sSEKANAGRTYMBRARFIREE

Table 2 Dating results of amphibole from No .8 intrusion
ng p

W C (*Ar/*° Ar) ,, (P Ar/*° Ar) ,, CTA P An) F 3 Ar BRI % U/ Ma
500 9.2892 0.0169 0.82950 4.43390 3.64 131 .70 £12 .20
600 7.9225 0.0077 0.64740 5.67820 8 .55 170.30 £4 .30
700 7.8370 0.0070 0.68080 5.82410 12.28 174 .50 £3 .70
800 8 .6857 0.0075 1.18280 6 .54680 16 .49 195.00 £7 .30
900 8 .7384 0.0074 2.43560 6.72520 19 .85 200.00 £11 .50
1000 10.8809 0.0155 4.46470 6 .64880 21 .44 197 .90 £7.10
1100 9.3960 0.0110 9.42700 6 .84730 28 .08 203 .50 £5 .20
1200 8.9371 0.0032 7.35090 8 .56240 57.79 251 .00 £2 .80
1300 9.1264 0.0039 7.15230 8.52390 83 .08 250.00 £3 .00
1350 9.5610 0.0053 7.83000 8 .58690 96 .15 251 .70 £4 .30
1400 10.9146 0.0085 9.03940 8.65090 100.00 253.50 £9 .30

FERVE AR 153 .73 mg SRS 801 =0.017436 . m ARSHE G € RO TRIAL 3 LEAR , B R 8O PR R4 Ar R0 Ar O LEAE . S5 I 22 P o
(O Ar/ % An) WILEAH M 310 .88 210 .02, MS WD B4 0.0339 . MR AT - o (5 b T0RE# B HUSUIF T A Ar R 04T
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SEWRS A (216 £5) Ma( Wu et al . ,2004) , A figfCR T
BB R AR S N ST B B A 188
4.2 RFNRFREARHENX

MR B AT R T T LR Rk
BRI S L AR B AL IR A — 7 [R] B T
B, T BEATAE R I TR) L RO S N . X R e

JUAT PR IR 18] 22 5 1 SR S A o R IR A IR T

IRV FE BRI (13 s 4% 1 AR A0 25 o ) )
() SRS R 2% . JRAG A R B R AL R B R 2 TR
JRA&A R 25 2% 1 i 1 2 5 2 5 W 2 S 1 V4
B . ABGE A DA AR R 25 RE (RIS 25 3 PR BE 43l A
550 CHI 300°C A MKHE 1 55 AR 6 225
Ma Fil 8 5 M4 JR AR AL AF 8 250 Ma, 1] AHESR
B ARV R BE KL 10 C/ Ma . LIS IR
HEWERFBAKR #2218 bR T i
LA 0 25 A v 000 5 2 i 55 DR 3 2 O vl e R Y IS
EHIRATAR VR B AR AL I R KA 6 . B
VI HETE B/ 5 4O i A KA AR [ i
L) 3 455 Hs A FH S ARBAR 1) 740 . 3 b4 0 % B
UFIRREZ IR B 0/ INE R 2 BB IS .
MR T 2% 528 11 Aty b A i 2 Bk k- B B
PR BT H 86 52 200G AMNAE T3 I A
T R B AR I A A 2 B A

OBl b 52 20 K e B Y R R R ST A B AR
R s A Koy R a1, BRI — X
AAR —F AEAR KT A IE g fHAE B9 7 15T B 3L sr .
Nd [FI7 F TR B IX 2 e i 2 A2 5y 09 i 1
A PUAAANE AR 5 b 2 R AR Hemlk i P oA e
F1 [ 2 o, A1 £ 8 Y054 B 2 (1 DR 45,2002 5 PR iR
&5 1998) JE I TR KZ) (246 £4) Ma( Wu et al .,
2002 ;LK PAE 2003) , 5 50 1Bk B B T
TE R ARARACL . ph b mT DAHE T | 75 1 1 B k- 168 B 2k
T ] B DX SR TR b A (1) A B 2 — A [
AlE F5E i IR 320K 5 40 S A T P AR A g i i A
KR kb 52 1) 2B K 5 4k B AT+ RS R X
( H IRHESE 2002 ; Wu et al ., 2002 ;2003 ;i K T2
2000) .

4.3 %

(1) SHERBRAIIN IR I LS Bk i Bt
BRTCA ARG AL A& LR B RCT 250 Ma A2 4G TR
EISZH . AR AL IR I B e 1 5 072 1k B
BRI L4 225 Ma 2 27 301 Gt A7 () 28 Jons jser™
HARMAEH .

(2) TR R T A E P e X k-
]Iz A AR S R LD AR AR A T PR 1
I e 3 4k B S ) B B BRI A L RO A
AR R I B AR B f« 22k L i — 3 2 T ek
ENSIRA JRAE 74 .

Reference

Dodson M N. 1973 . Closure te mperature in cooling geochronogical and
petrological system [ J]. Contrib. Minerl. Petrol., 40:259 ~274.

Faure G. 1983 . Translated by Pan S L and Qiao G S. Principium of
geological isotopes[ M ]. Beijing: Science Press. 131 ~ 142 (in
Chinese) .

Hong D W, Wang S G, Xie X L, et al. 2000 . Genesis of positive & Nd,
t) granitoids in the Da Hinggan Mts .- Mongolia orogenic belt and
growth continental crust[ J]. Earth Science Frontiers, 7(2) : 441 ~
456 (in Chinese with English abstract) .

Hong D W, Wang S G, Xie X L, etal. 2003 . Metallogenic province de-
rived from mantle source : A case study of Central Asian Orogenic
belt[ J]. Mineral Deposits, 22(1) : 41 ~ 55 (in Chinese with Eng-
lish abstract) .

Lin Q, Ge W C, Sun D Y, et al. 1998 . Tectonic significance of Meso
zoic volcanic rocks in northeastern China[ J]. Scientia Geologica
Sinica, (2) : 129 ~137 (in Chinese with English abstract) .

Mc Dougall T and Harrison T M. 1988 . Geochronology and ther
mochronology by 40 Ar/3 Ar method[ M]. New York: Oxford
Univ. Press .

Qin K. 1995 . Geological features of magmatic sulfide Cu- Ni deposit at
the Honggiling , Jilin Province[ J]. Jilin Geology, (3) : 17 ~30 (in



526 v R

H 5 2005

Chinese with English abstract) .

Qiu H Nand Peng L. 1997 . ** Ar* Ar and fluid inclusion dating] M]. Hefei:
Pub. House of China Univ. Sci. & Tech . 10 ~85(in Chinese) .

Sun DY, Wu F Y, Zhang Y B, et al. 2004 . The final closing time of
the west Lamulun River- Changchun - Yanji plate suture zone : Evi-
dence from the Dayushan granitic pluton, Jilin Province[ J]. Journal
of Jilin Univeisity ( Earth Science Edition) , 34(2) : 174 ~ 181 (in
Chinese with English abstract) .

Tang Z L. 1982. The primary types and relations between nickel de-

Mineral Deposits, 1(2) : 29 ~

38(in Chinese with English abstract) .

posits and paleo-plate structure[ J].

The Metallurgy Geological Company 607 Team of Jilin Province. 1974 .
Studies for Ni- Cu deposits basic characters of 401 ore district of Jilin
Province [ M]. Beijing: Geol. Pub. House. 1 ~112(in Chinese) .

Wu F Y, Sun D Y,Li HM,etal.2002. A-type granites in northeastern
China: Age and geoche mical constraints on their petrogenesis[ J].
Che mical Geology , 187 :143 ~173.

Wu F Y, Richard J W, Ren X W, et al. 2003 . Osmium isotopic con-
straints on the age of lithospheric mantle beneath northeastern China
[J]. Chemical Geology, 196:107 ~129.

Wu F Y, Simon A W, Zhang G L, et al. 2004 . Geochronology and pet-
rogenesis of the post-orogenic Cu- Ni sulfide- bearing mafic- ultra mafic
complexes in Jilin Province , NE China[ J]. Journal of Asian Earth
Sciences , 23 : 781 ~ 797 .

Xi A H. 2003 . Geological-genetical model of the Honggiling Cu- Ni sul-
phide deposits [ for doctor degree ][ D]. Tutor: Yan H Q.
Changchun: Jilin University . 1 ~ 90 (in Chinese with English ab-
stract) .

Xi A H, Ren H M, Zhang B F, et al. 2003 . Isotopic chronology of the
Hulan Group and its geological significance in the central Jilin
Province[ J ].
33(1) : 15 ~18 (in Chinese with English abstract) .

Xi A H, Ren H M, Zhang B F, et al. 2004 . Research on ore minerals in

Journal of Jilin University ( Earth Science Edition) ,

Honggiling Cu- Ni sulfide deposit[ J]. Journal of Jilin University

( Earth Science Edition) , 34(3) : 338 ~ 343 (in Chinese with Eng-
lish abstract) .

Xiao Q H, Deng J F, Ma D Q, et al. 2002. The way of investigation on
granitoids] M]. Beijing : Geol . Pub. House .119 ~ 284(in Chinese) .

M Hh 325 % Sk

KR . G, #1983 WRIEL ) ISR BRI S T SR B M)
et BFEEHARAL 131 ~142.

PR, 06 BB 55 2000 . M5 AT IE e Nd, o) {HAE KA
B R IR RR Bl s 5 25 I 77 M2 AT ,7(2) (441 ~ 456 .

PR 20 AR 2 2003 . IRHT LIS SR UE P TR 1
RO A B T BT ARHB T 22(1) 41 ~ 55,

FHRE R ST A T 607 BA . 1974 . FHHR 401 H7 X B AL HT LB
RIEAFFAERE R M. bt HOFRH AL 1 ~112.

Moo B PMESR % 1998 E AR AL IX P AR AR il s K
bR 7). H TR (2) (129 ~139.

Z 9. 1995 . ZLHENS A AR AL H AR R SRR AR 77, 35 MRt T
(3):17~30.

AT 3 K 1997, A Ar SR SRR EAEE M. &
JE A E R RR K IR AL 10 ~ 85 .

IMEAT RARIC KW 4 2004 . TG ARAS - K - SE T AR 4
i 1R e i P I ) ——fe 1B 5 bR OR R Ak B BAEdE 9. 3 AR
KR HIRBLERR) |, 34(2) : 174 ~ 181 .

ar . 1982 . HE FEFRETR R R LS RS S R 1) A
PRHLJT | 1(2) 129 ~ 38,

T2 . 2003 . 20 HE R 4B AR AL DT DR Hb S R RRE R 1 e S0
[ D]. Uil fmes . K&FE SRR 1 ~90.

FZAE AT IR AR 25 2003 . P BRAERIE 2L B R4 B AEAR 2 K
o R X 7. ARR 2 2 AR ER B2 AR | 33(1) 215 ~18.

RRZAE ATYTE SKEA % 2004 . LIS BTEER AL I R T A7 24 0T
FT]. FRRFEHIRHERBIEIR) ,34(3) :338 ~343 .

P ORHE RS R %5 2002 . A6 A IFST B Y S vk M. db
5T AL 119 ~ 284 .

2L

Discussion on metallogenic epoch of Honggiling Cu Ni sulfide

deposit , Jilin Province

XI Ai-hua'?, GU Lian—xingl , LI Xu—jun2 , YE Song—qing2 and ZHENG Yuan-chuan'
(1 State Key Laboratory of Mineral Deposit Research, Depart ment of Earth Sciences, Nanjing University , Nanjing 210093 ,

Jiangsu , China; 2 College of Earth Sciences, Jilin University , Changchun 130061 , Jilin, China)

Abstract

AR Ar isotope dating of No.l ore-bearing intrusion and No.8 barren intrusion in Honggiling area indi-

cates that mafic-ultramafic intrusions associated with Cu- Ni sulfide deposits were formed at 250 Ma. This con-

clusion is different from the K- Ar age reported by previous researchers. In combination with a zircon Pb- U

SHRIMP age of (216 i‘S) Ma for anorthositic peg matite associated with hydrothermal mineralization, it is con-

cluded that the mafic-ultramafic intrusions were solidified at 250 Ma in company with the early Indosinian oroge-

ny, that the main mineralization took place at 225 Ma, and that hydrothermal superimposition at 216 Ma played

an active role in the formation of the Cu- Ni sulfide deposit .

Key words : geoche mistry , ore-forming age , Indosinian orogeny , Cu Ni sulfide deposit, Honggiling , Jilin Province



