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Abstract

The Tangzhangzi gold (molybdenum) deposit is located in eastern Yanshan arogenic belt of the North Chi-
na Craton. Archean and Meso-Neoproterozoic strata are exposed in this area, and the magmatic rocks are mainly
the Mesozoic granite, controlled by the subvolcanic apparatus. The molybdenum orebodies are hosted in the
cryptoexplosion breccia, and the molybdenite occurs in the forms of dissemination, lamination, stockwork and
cements. The gold orebodies mainly occur in the cryptoexplosion breccia and the fault zone. The gold ores have
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three different types, namely cryptoexplosive breccia type, polymetallic sulfide-quartz vein type and tectonic al-
tered rock type. In order to determine the metallogenic epoch of gold and molybdenite, source of ore-forming
materials and the relationship of this deposit with the gold deposits in this area, the authors selected six molyb-
denite-bearing samples from breccia for precise Re-Os dating by using ionic mass spectrographs as inductance
coupling and, as a result, yielded model ages ranging from (168.1£2.5) Ma to (171.5£2.8) Ma, with a
weighted mean age of (170.0+£1.0) Ma(MSWD=0.80) and an isochron age of (170.1+1.6) Ma. These data
indicate that the Tangzhangzi gold (molybdenum) deposit formed in the middle Jurassic, eonsistent with the age
of granite porphyry and the metallogenic epoch of the Yuerya and Niuxinshan gold deposits. The ore-forming
metals were derived from the mixture of the crust and the mantle, and the ore deposit was a product of eatrly
Yanshanian large-scale mineralization on the northern margin of the North China Craton. Granitic magma
invaded along the main fracture F} in Middle Jurassic and cryptoexplosion took place at the top of the strata,
forming subvolcanic apparatus. Ore-forming fluid migrated, concentrated and resulted in mineralization along
the cryptoexplosion breccia pipe and fracture system. The Tangzhangzi gold (molybdenum) deposit belongs to
cryptoexplosive breccia molybdenum-gold-vein type gold deposit connected with granite porphyry-cryptoexplosive
breecia apparatus.

Key words: geochemistry, deposit characteristics, Re-Os isotopic age, molybdenite, Tangzhangzi, eastern

Hebei

MRS EA MK O R ANFEHET K
(FD197 &b, BRPEEEMNST EPRZ — (iR
4,2001; ZHRES,2002). HfL HARET 1 4
(& W& KEET 3 LBFE RENGAT
BWEF K P EET 4 RO ILFR S 7 ZFK,
REEEST B(EREBE,2004). EX ST HRNE
RS54 B 28 7 B ) R 22 ) b R R A R R R Bk
R,V KEBEHSIER S HI N, &) MEy AL
FH W A EMHE AR T A T 4 0 LA R
WEEEYF = THREREES, RBEAHERT
Bk W BICGHRIR A SE, 1985 HFHLAT, 1990; TR KRS,
1991;: #1 BL 75, 1993; R T W%, 1999: FHE S,
2001;: 7B 5 304, 2005 I8 2> F4%, 2009; Bk 2%,
2012). EX & KBALZ, LEFARKE(FR
A, 1997; RFE, 2012) . HEMB LR ERH
4,2002; HHHES, 2003 MR BEAB AL GEEE
&,2002; ERME,2002). EHETLEDTHEKEMET
WA AET RIEWE BN E, B L4 60 AL
3k, ZFK B REEX IR T R B TR, £
RBEE- BB AR AR W P AR IR B T 4HH R
EF k. BT, SHZET RN E BN AR, 2D
FE2000) X HB TR B A FB T SHRIMP &
A U-Pb WEE, KGERMERN 173 M, FAFSE
O AFR FE&T BAREMHNEST K, BX
T B R R YRR R E U R 5 X

BREGEE. TEEFET KARRE[EIIRE
WEGT. 48 3 A X0 AL T PR 2 5 41T 45 9 G 22
kL GEER 6 HrEESHT FEM AT Re-Os RIC RN, B
7R T BT IR B R W ORI, AR RBX T
RIFR G R .

1 Ry R

BEARHL X Hh &b A b ik B b 3L G LK R
B, AERUBANHAR-FHFoHERBE. KhF
FEA-BRERER BHEABRHKAHE A
WFHE R #HS A A  RRLS 5%, BRI
BEEM. F-LAWAEER -EBE RN MER
BERENHES A EENGRE DS BD
HEAE OZES. HEFHBERR, SHElkE
AR EAATEE N, A2 RAE NN
EMNHBEARE. WRFPEXESATH BB
AR AU M 7 Hh b, S — 22 L RS R L R
RAE A KL FIRER(E 1),

RS R AT EW [ 308 O35 2 X 3k 4 7 343
NE [f&:) W W H B-7iE O ¥R EM NW 54 0-
NI PR R WG AT &AL RE REH
BT MEREEF(RBNE, 1998: ERA LTS,
2000; $ 3CHH, 1929; XK, 1099; BHREE, 2004).

RNEREHREZRE. LM BN, 5A



1368

K O # K

2014 5

RUEHAREE RSN S(FE T, 1998). HF,
B H AR LB A R RO BRAN, AU A
HBAFAFE D. IR EEFEIATZ
R&RHEIL—%., MLUHERE AR TS
AP ERRBEE . FOLFHHBERE,
A TR 199~172 MaC kI A5, 1991; FH RS,
2001; BAEE, 2009, ERA M. HEEBI K
Fe i ) 22 (AR B P R (W R R 4, 1984
R %,1998).

2 RHRRAE

2.1 FERME
TREIEHNFEMEANPOH RKIRAT NELH
(Che) R H ¥ 4H (Cheh (B 2). HMWH S AT
T X TRURE. . SHDE. FEDENE,
EEER, HEMEE, TEBERE: DB URD

52 RENSE P RESEDETENE, B
RIAMUAESAEDAREER, AE~H: BB
ROGBREERERAXMENE. BBWHL M
TR, FTRAKAE . REAHEESRAAR
MppE P LBCARSEU RICE, BATE, XH#
BRFERTE.
2.2 BRE

X M KR R B S MR SRS K

BERAEKI A TH X PR, 1 NEE n E8R
HWFHFEA, 7 K R K4 1200 m, T80 30~
80 m( B 2). EhkE R 70°, M7 SSE, M 65°. &
FERERGO, JRMIG, Mg, FETYIEK
FACEE 50% ~55%)FAMNACER 35% ~40% ).
Bofp(HE %, AV UAERG WA Ba%.
HTFHBER, BMEARE T ARBEENME, A%
SEBEHM, BEF 9EBENRD, AR
. HEUE I LA-ICP-MS #74 U-Pb 8 A(721 +

1187007 119700’
T T
- N
- y ¥ iA O
P ah el
b S :
Il e
T 17342y Ma AL T " Lk
(17541) Ma e - |
A
4] 20km (17342) M > e =
(1994+2) Ma dl g %f.-\ = “2
Wlu-lf:\\ A Ak ] + /. a A s
Adr | I‘I}‘C‘,"%'T‘ s
150 km ZLll = * 54 Tl >
= ki K v v K o Lo y ¥
& 4'/1 o dPes N a A 1 A
ﬁf e N Al ™
o I L AT =
. s av
g R A 2 . L
- qu%J//J 3
. o lll v w 17 s T b .
> 'DTV{,?@ # " A
O~ b,
Y Otk e =
¥ AU
P
w v w v w v w v Vv
e A T
T : - - - - ™
I]:[I]:[Il V/fiz N* |'|4 -3 T V}VV}E
P L % U O A R |
\J7 [@]s [®]s [e]w [e]n 3 3 3 3 h N
% i = = i = i = ol

B 1 ERH R I i (i 2R 4, 2002 680
1—PRPE; 2 WER: F EAHR: - AT HHE-BRERRE: s HUBERE: ¢ TLBERE 73,

§HFRBET W, 9 RBEFHK: 10—FHLF K 11—

GE N

Fig. 1 Simplified regional geological map of east Hebel (modified after Li et al. » 2002
1—Middle Jurassic: 2—Paleozoic: 3—Mesoproterozoic-Neoproterozoic: 4—Archean Zunhua-Qinglong metamorphic rock: 5—Yanshanian granite;
6—Indo-Chinese granite; 7—Fault; 8—Superlarge gold deposit; 9—Large gold deposit; 10—Medium-sized gold deposit; 11—Small gold deposit
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Fig. 2 Geological sketch map of the Tangzhangz gold (molybdenum? deposit {modified after Ye et al.» 2013)
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Fig. 3 Field and microscopic photos of the Tangzhangzi gold (molybderum) deposit
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Fig. 5 Mineralizztion stages and products of the Tangzhangzi gold (molybdenum? deposit
8. Massive K-feldspathization and silicification at the K-feldspathization stage; b. Molybdenum vein of stage II distributed in the cements of crypto-
explosion breccias ¢ Quarte molybdenum vein of stage T overlapped by carbonate vein of stage T d. Quartz bearing pytite: e. Quartz polymetallic
sulfide vein; f. Galena and sphalerite replacing pyrite { reflected light)
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Table 1 Re-Os isotope data for molybdenite from the Tangzhangzi gold (molybdenmum) deposit
wlRed/ pg/e w( ¥ 0s)/ng/g w( ¥ Re)/ pg/e w(¥0s)/ng/ g £/ Ma
BRAER  mlg :
JseE 2a Tz 2a el 20 W 25 il 18 26
B13 0.00504 31.59 0.30 0.1055 0.0742 19.86 0.19 55.92 0.60 168.8 2.8
B17 0.01009 25.16 0.22 0.7563 0.0486 15.82 0.14 44 .86 0.40 170.0 2.5
B18 0.01012 27.17 0.25 0.7918 0.1181 17.08 0.16 47.88 0.43 168.1 2.5
B&772 0.02030 41.67 0.45 0.0577 0.0585 26.19 0.28 74.94 0.686 171.5 2.8
B21 0.00705 12.56 0.11 0.0660 0.0678 7.89 0.07 22.35 0.20 169.8 2.5
B6770 0.01014  269.30 2.30 0.9512 0.7334 169.40 1.50 481.10 4.10 170.2 2.5
WF A EFEMFEERIR L Re Qs AR LW, 207F =8, Bkl

3 FEEHT R RE R T %

T Re-Os FIALRNER 6 HHET BAIFE
BEM TE&EDT BH 370 m T8, BARIEHT
WrBL, EAEY RO R - BRR L B RCR A
TREARESD. BEVEMET TG R B
BCEBASE A, AN E ST ki, AR
ZREERT 98 % HTHELEY ¥roK.

FEAET HE i Re-Os FIAZ R U AL H KR E K
WAL Re-Os A REBZ Ak WA HE
E TIA AL BRBEREEE FHERIBX(TIA
X-series ICP-MS), X ] Carius tube %% #¥ 3%, Bt [
185ReFN 10O i 76 B 71K 5 38 [ b i [ R S =8 .
BEAEDT77 R R AP BRE BAH K SO R 235 5,
1994;2001; Du et al.  2004; Shirey et al. - 1995; Stein
et al. » 1997; 1998; Markey et al. 1998: &5 L%,
2004). AKRAE P Re.Os F¥0s%E OKF4 5 A
0.0043 ng(CA# 2 & 0.0022).0.000 09 ng{ A2
F£0.000 08)F10.000 42¢ i %€ K 0.000 18), &= /»
THAETE, WASEMLEPER RSB E.

4 PWAGR

JRET Re-Os MR RGR AR 1. ¥ET
w(Re)H 12.56~269.50 pg. g1 w(¥Redk 7.89
~ 169.40 pg. g~' w(0s) N 0.0577 ~ 0.9512
pg.g L w(¥0s) K 22.35~481.10 pg. g™t B
HERTEALN: 1 =1/1[In(1 + ¥0s/1Re) ], H
B, ETEHR A=1.666%10""a"1( £1.02% )(Smo-
liar et al. » 1996). 6 #FHF & KHER FERRA(168.1 +
2.5)Ma~(171.5 £ 2.8)Ma, B H4ER 4 (170.0

+1.0) Ma(MSWD=0.80)(& 6). KM Isoplot ¥
FEXT 6 I HEAT T35, RBTHNRFERHA
(170.1+£1.6) Ma(MSWD=1.3)(E 7).

5 W #®

B
ARTAEMBER T £ GEDT KFEET Re-
Os %M ER H(170.1+1.6) Ma, RET EMT
VIREHET EHRER. ZERSTXIERTS
MBRANEER(173 Ma, FD 4%, 20000 FE 3, &
BN T RO ESHRTERSEREHFH
X, WRETHES M, SR -—ER- & RAEES)
=

BRMREFREAT IR THER T8
i U W e S T et e e SR s E A
BHEBRR. & BET KB RERH 170 Ma(H
=FR%, 2010, X AR S FIER A 187 Ma(ok ik
H%,1991); IFH B ST IKTERERNK 177 Ma(R
B,1991), SHEKBE VA HET L ER A
(1721 3) Ma( BRER. £#TD. T K KB BIERE M
ERH175+£1) Mas L BIERSRER N (174 +
3 Mal(FHERESE, 2001): F 0 & BKITERN
176 Ma(ZEHIE, 1999), T RIER E FR A 172 Ma
EA(BHEES.2001: 3BLF5,2000: ILRKE T &
VIKTERRIEER N 177 Ma(RB I, 1998); W&
TR R 166 Mal 42 B ¥, 1989): R EF K
TERER 147 Ma(R 2T, 1991)%. HETR 41,
BRMX & KERTDEN, SHMILHEREX
RTHaEy, A EBLBFRIIBE KRS ERA
EHNSHE &SRB B4HNERTES .

5.2 HEMRkE
BUABTFLR B, Re 7 5 42 F 08 B B0 1,

5.1
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175 |-
173 -

171 =

e
HU ol

i/ Ma

167 -

Wid by data-point errors only
MSWD 0.80, probability 0.55

165 - [Mcun (170.0£1.0) Mal0. 61%] 95%conf.

163

6 ERFEUEDT REET Re-Os B4R IIBUT-I9E
Fig. 6 Weighted mean of Re-Os model for molybdenite
from the Tangzhangzi gold {molybdenum? deposit
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i HH=(170 1 +1 6) Ma
190 Initial 705 ng/g=(-0.10=0.38),
MSWD=1.3
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B 7 ATV REHET ReOs AL ESHLE
Fig. 7 Re-Os isochron age of molybdenite from the
Tangzhangzi gold {molybdenum) deposit

L 1 L 1
40060 80000

Hth A (Stein et al. » 20010, H¥EE A ST
KT EET ) Re SEWHABRTEBT KET D
JEA T B R EEF (Walker et al., 1989:1994; Foster
et al.» 1996; =M ILE, 1999; Lambert et al.»
1999; Mao et al.» 1999). Mao % (1999) &4 47
ST FE&FRAET KT IEET M w(Re), B
A RIE R FEBRERTIBERE, Fas
w(RDBHBZ TR, HBIFE.1 P STHERER
KW ERH, w(ReIHEM n X 107425 X107 55 X
105354k, FERLFE&GDT BT 5 MEET RS
Fw(ReINTF 12.56 X 1075 ~41.67x 1075, RARE
&t B6770 HFEAET I w(Re) 2 269.50 X 10 5, B~

B YR A B RARE. MR RYBRI R
BT P RKETRBES. 74+ 18 4785
S SEIME R 3.49%0, 4 HFINEET 838 FIHEA
2.82%0:3 BT MS FIERN 1.66% (BREE
&,2009), JLARAY S HAERET > NEF
> ET R, R BRI R KA B T4
RA, B A AR IEE . FEE%002)%
BRMR ST S RMETREN, SR XRE
AL B 2 B 40 1R A7 3 (2% Ph/2 Ph = 15.882 ~
17.465, 27Pp/24PLp = 15. 147 ~15. 510, 2%8Ph/2%Ph
=35.722~37.454) 55 £ WY& (2°Ph/2Mpp =
14.986 ~ 16.304, 2"Pb/?*Pb = 14.961 ~ 15. 408,
08P}, /2Mp}, = 34, 834 ~36.787), BN A KIS B HHH
SRE R AR M X YRR B T g R PR .
5.3 WEKERIE

B FEGHT KRt R4k T e R $s &3
RN TE B 11 B R AR B 1R A B R o 1 s A A
HRESY - BREF K. BEHLW(721+£5) Ma) B
FEVENEE H Ft ETWE EARA, BPaF i
(173 Ma) A RWE R IR 1E 146 K B 3 3 Ik B
EF W R R R RN, B A R R
ZHRAEH, HHHE LBREREERARATEE K
HFHCR AR A RSN S AR E D RS
e, B ERER —ERRE, A RBBN AR TH
HEEREE N R EREEHLEES.2002),
ERBERAGERESMENAEHRRSE. ERE
BRI N ET PRECREBR M T AIE M)
T EEAGERRNNMAMERER ST AENE
BEEMEFZER. B5ERS>RET TR
s, HEESSARERANRRETS, YL
Z5 B, ERRA RS /O MRS TR
BB A BRE BT FIER, 7€ NEE [ B R 3%
WRHEF IR T ARRESURT AIMER R &Y
KR(E 8).

6 4 ®n

(D ERTFEEDT REEZETERRER
W LPLA, S 1R A A A — SR 0 =4,
B KRR R RANAREET RET K.

(2) AREEHHEEM, BT &Y KRY
TR SERBENHRET PHED#, HE P
I X KHBEE RBAESINEEZ SR H
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R
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Fig. 8 Metallogenic model for the Tangzhangzi gold (molybdenum) deposit

I RTB 4

(FERTFEGDY K S Pb FALRARE
#HE b Re S BIFIERU, T WH I RTERES R
"

= BT THRERAREXR
Bt A MR AR LI B, N TR E R M
BRI O Re-Os AL R L5 S A 2 HT 5L R}
RS, R RN B .
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