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Fig.1 Geotectonic units and sketch regional geological map of northern Da Hinggan Mountains

F1 — Tayuan—Xiguitu fault; F2 -~ Hegenshan—Heihe fault; F3 ~ Xilamulun—Changchun fault; F4 - Chifeng—Kaiyuan fault;

F5 = Dunhua—Mishan fault; F6 - Yilan—Yitong fault; F7 - Jiamusi—Mudanjiang fault

@k FH B P2 R SE0F . AR b 1K 1:150 J7 M 5 151 4 BT 92 445, 2005,



408 4

R ZESE PRI AR 20 110 BE A SR R U A 4 2 A RIRG SE TR 57 3R e i 1233

PN LA A AU VY R AR A E O BUR A R 2%
B AT R AR B B (] 1 - b) K%
U b DX 32 B T 2% b H A& R T g B | DL
8 KRS Hh A AR B e B Ll A T 2 AR I DA
N47°20" R F 3 A AL B (B 1 - ¢)

Qe | A AR =t 2y = e S A (D MBS
LG B A T T AR LR R R AR I R
U BB A R, AR EEERR B
&R R R RER AKER N T RZWEE A KR
A PAERRY R AERKL-FEE R RTK
DR . KN AE BN A AR P A 4R 2D
O R, Rl A AUA IR B 3 A
B ] AR B 22 S i X e b R S A
FER M A 2 BADIE R E M AR
AR B R R R A o Z280h B4R
1A 5 A A B AR ol 5 4 T TR IR R B SR AR Y
KA —ZAZREP R Z W 1 DX AE L rp A AR LA 22

2 VAR RN v 8 A AR b v S8 19 R b 57 R s2 )
WP il %08 i — & 51 EW 11k £ NE [ K
RS By PR K24 rh A AR LA S F2 B 32 R pl ik
] BRI K i 4538 B SE 8] Now/ (9 0RF o | 9 08 5%
W), JEAL— %% NE-NNE [1] EW [ NW [ 3 21
W 248 15 IE A7 RS TR 2 R e

2 WRHL R

7 T BEA BB BT PR AN T R % 22 0 1l X S ik
Zrdt 80 km AL EMIG (B 1 - o), M BRAR bR . AR &
123°49'15"~123°56'30", dL4h 51°08'15"~51°11"00",
W PR LA 22455 22 JRAT 2 553 SRVl 2 AT G 0 A B ¢ X
(F 2y, HoPmARX T/ERES, Btk
(P PR E B AR % X IV X T A/ERR B AIG  (HR
A B R R R T

W DX 32 8RBT T SR I 4 AR A R
B F =TT (8] 3) KN 20 78 i 2 8

123°45°

D«*?gxm—mﬁ%

BT Y S E e

XX X X |

N ) 123°50"\
J

I IIIIIIIIIIIIIIG
hritessssrsrrrrrrrrrrN

EERa] - o {9 b

++ + + -

P 2 2 B R X 5 ]
Fig.2 Regional geological sketch map of the Chalukou deposit
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1 -~ Quaternary; 2 - Jurassic volcanic—sedimentary rocks; 3 = Neoproterozoic metamorphic rocks; 4 ~ Jurassic monzogranite;

5 ~ Late Jurassic granite porphyry; 6 ~ Early Cretaceous diorite porphyry; 7 = Cryptoexplosive breccia; 8 ~ Structural fracture zone;

9 - Mineralized zone; 10 = Pb—Zn ore body; 11 = Mo ore body; 12 = Geological boundary; 13 - Section line and its serial number;

14 ~ Drill hole; 15 ~ Potassic alteration zone; 16 ~ Sericitic alteration zone; 17 — Argillation zone; 18 ~ Propylitization zone
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a—Granite porphyry; b—K—feldspar—quartz—magnetite—hematite vein; ¢—Quartztflurite —molybdenite vein;

d—Quartz—molybdenite—pyrite vein; e—Breccia, molybdenite and pyrite existent in siliceous cement;

f—Fluorite—calcite—quartz—galena—sphalerite—pyrite vein;
Fl—Fluorite; Kfs—K—feldspar; Q—Quartz; Gn—Galena; Hem—Hematite; Mo—Molybdentie; Mt—Magnetite; Py—Pyrite; Sp—Sphalerite
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a ~ Vapor phase composition of vapor—rich two—phase aqueous inclusion in quartz phenocryst of granite porphyry; b =~ Vapor phase

composition of daughter mineral—bearing multiphase inclusion in quartz phenocryst of granite porphyry; ¢ = Vapor phase composition
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Table 3 Sulfur isotopic compositions of sulfides from
the Chalukou deposit
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7 4t B

(DB IR FLERE S WMHEEER 55
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(2) AL B BE 25 A 3 B i r it AR 0 22 AR 8 18T
T AE 230~440°CHT 470~510°C 1G4~ Il B X [H] | 4
BE 5y A T 0.7%~53.7% NaCl eqv Fl 6.2%~61.3%
NaCl eqv PI X (8] 3 B0A™ LB B4 A7 — £ 3 — 1 ik
W Ik i i A A 2 AR 1 O R 4 TPFE 320~ 440°C
AT 4.2%~52.3% NaCl eqv; B B B A 95—
TR EH AT JDK RN £ Bk It AR B2 AR 9 O i 1 B 4 v 7
260~410°C \Fh I T 0.4%~52.3% NaCl eqv; B I
B B e — 5 A — T B — TN BERT K b AR AR
oGRS AR 170~320°C . #REA T 0.5%~11.1%
NaCl eqv, 2 HAUK T4 6 1 1 P20 R 11 = 22
B AL

(3) B i MR 2 R HOK S M K IR A A
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Fluid inclusions and stable isotope characteristics of the Chalukou porphyry
Mo deposit in Heilongjiang Province

LIU Jun', WU Guang', WANG Feng’, LUO Da—feng’, HU Yan—qing’, LI Tie—gang’

(1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing
100037, China; 2. Yunnan Chihong Zinc & Germanium Limited Liability Company, Qujing 655011, Yunnan, China; 3. China University of
Geosciences, Beijing 100083, China)

Abstract: The superlarge Chalukou porphyry Mo deposit, located in northern Da Hinggan Mountains, is the
biggest Mo deposit in Northeast China. Its ore bodies are mainly hosted in the intermediate —acid complex and
Jurassic volcanic sedimentary rocks, of which granite porphyry, quartz porphyry and fine grained granite are
closely associated with Mo mineralization. Three types of fluid inclusions are distinguished based on petrographic
and microthemometric criteria, namely liquid —rich two —phase, gas—rich two —phase and daughter mineral —
bearing multiphase fluid inclusions. Fluid inclusions in quartz phenocrysts of granite porphyry are mainly liquid—
rich two —phase, gas —rich two —phase and daughter mineral —bearing multiphase fluid inclusions, their
homogenization temperatures vary from 230 to 440°C and from 470 to 510°C, and salinities vary from 0.7% to
53.7% NaCl eqv and from 6.2% to 61.3% NaCl eqv, respectively. Fluid inclusions of the ore—forming early stage
K —feldspar —quartz —magnetite vein are mainly composed of liquid —rich two —phase, gas—rich two —phase and
daughter mineral —bearing multiphase fluid inclusions, and their homogenization temperatures and salinities vary
from 320°C to 440°C and from 4.2% to 52.3% NaCl eqv, respectively. Fluid inclusions of the ore —forming
middle stage quartz—molybdenite vein and breccia are mainly composed of liquid—rich two—phase, gas—rich two—
phase and daughter mineral —bearing multiphase fluid inclusions, and their homogenization temperatures and
salinities vary from 260°C to 410°C and from 0.4% to 52.3% NaCl eqv, respectively. Fluid inclusions of the ore—
forming late stage quartz—fluorite —galena—sphalerite vein are mainly liquid—rich two—phase fluid inclusions, and
their homogenization temperatures and salinities vary from 170°C to 320°C and from 0.5% to 11.1% NaCl eqv,
respectively. The ore —forming fluid of the Chalukou deposit is characterized by high temperature, high salinity
and high oxygen fugacity, roughly belonging to the H,O—NaCl£CO, system enriched in F. The 8180OW values
of the ore—forming fluid vary from —4.5%0 to 3.2%0, and d DW values vary from —138%0 to —122%o, indicating
that the ore—forming fluid was derived mainly from magmatic fluid mixed with meteoric water. The 834S values
of metallic sulfides range from —1.9%0 to +3.6%o, with an average of +1.6%o, suggesting that the ore—forming
materials came mainly from deep magma. The multi—stage boiling action of the ore—forming fluid seems to have
been the dominant factor for metallic sulfide deposition.
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