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Fig. 1 . Sketch geological map
5 of the Bajiazi ore deposit.
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EXRERBE, RUEBEREZTITREME., RURZHR AW, Taylor (1974)
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Table 1, Oxygen isctopic composition of biotite quartz diorite from the ore district

3RO (% 3%0x,0
F = LS BRI RE R
& & " & BRE (%)
1 8-16 11,2 5.6 9.9 e E g RRH
2 ZKB146 8.6 11.0 9.7 ZK 8146457,
3 85SB-H#-35 6.8 EBEBLE
4 85SB-H-45 7.1 10.9 9.6 LY BOmp B
5 85SB-H-51 7.2 10.7 9.4 AT Bomp B
6 85SB-H-49 3.3 et E, A RS
7 85SB-L-32-1 6.4 PR B, 125mp B
8 85SB-4#~33 6.8 9.3 8.0 g
9 B-1-1 8.8
10 B-1-4 7.5 9.4 8.1

BHRE 1~ (19900 » 2—8 —HPL, WPHE (1986) 5 9 —10—EEK B EAT (1989) ™

By PO EBHERMGE, WMEAARREMSE. KHFHHE, 6 SHRM PO HN 3.3 %, &
RERAHFESAR S MRS M, mESREMNBERART. RN RRENE
%, BIFAAEF R RFERERNERLEHR. X AX 0HI.3—11.2%, REER
EH 6007 Bf, # Clayton (1972) (500—750C) WA BIFE N £ % Kk #9 6%0u,0 &
A8.0—9.9% (F1) o BHEKRET Taylorsy R EH A K P POER, XYETHE
5ESi AIRMBEWRMAE XK. B—ER5RIMNE L RESHREREAYE O,
WMES R HTRRBAES L. wRak. i, Baat. FEAGLERET Y
BT TERLEDT, SRLEK 2. BEXNT KT DREASTRT HBROTRINS, B8
A. ERNARMABAST DEZEEY RENBRINTY, ESMELXLy B ESER, B
BEme  OEH B H B AR 0u, ol H7.2—12.9%. F¥K. B8, A ZBRBELE
SV ORBBEUENT Y, EfERBETYRED Y, G5 LRNKMERE, hefithe o

O FLE. THYE, REX. HB, 1990, ARFFREELER:
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Table 2. Oxygen isctope composiiion ot alieration minerals fram the ore district
#as | wery | TBE o, 3}“5';2"@ B MR WK
(%”) 00

8H-9 ENH 400 10.8 9.3 UM, BARFAMENGL
8H-27 BRA 400 14.4 12.9 A, 1008 hBEAEZSHBMERRNGAL
Br16-2-1D aEa 400 8.2 7.2 ShEmETEE
Buig-2-20 BEL 400 9.5 9.0 SEREY RS

8-17 iy W) 300 4.7 1.8 deilidi s, JET-RaPEaad, Sk
8N-3 ENA 300 3.7 3.6 deily, 506-47-hEE TR, RERIEL AL

8-12 A OE 350 11.3 6.5 Jeil# g, HRBERT, BRVRDTERBESL
9-12 Bl 350 8.8 6.6 Jelidhk, Bk, RSV RAmMESBREL
7119 A *E 350 10.1 4.8 R A
T 129 A E 350 11.7 6.4 B S
8-10 y 350 10.8 6.0 bR, HhEME, MEATHEIAE, A8RE
8-10 H=E# 350 8.1 6.9 Jhilidi®, SR, MTATEEAE, OEBKE
8N-61 KRR 11.8 dely, EAERNKREERFERREREGL

Bes-5 0 HRA 200 8.4 ~-1.1 Bl ol 2

@ MBEAEE. EAM (1989 O O E 3%0u,0 RANSBEIELBN: FH¥E-7K 1000lna=3.38x 10572

-2.90

7K 1000inax=2,38%1057"2-3,89(350—650°C)
(Wennper, 1974);

$@Bottinga(1974) 53 iBEHLR MM
%3 TRTVLGRNHERGCTRAR

Table 3. Oxygen isotope composition of the mineralized system in the ore district

(200—500°C) (Clayton, 1972)s FHIA-7K 1000ina=1.22x10°T"2-3,70 (Bottinga, 1975)s H= i~
(O'Neil, 1969); #ESA-7K 1000ina=1.56 X 10°T 2= 4,70
FHRA-7K 1000lna=2.78x 10872 2,89 (O'Neil, 1969); BNG-KRIBEL -7KH5512

Ba s |wery| PERE | VO ‘*ﬁ,ﬁaj*;z"@) BB R R
8-13 BERT 400 2.9 9.8 ek, VHERMES0ISHA
8-20 73 400 3.5 10.4 Jllidh, HERMTRESISTHR
8H-26 R 400 6.6 13.5 N, SEEE. WM. ®HEVA
8N-2 A % 350 12.5 7.6 Jely, BEEREE
B 223-1 HOE 350 11.8 6.9 INEERERTR
Be16-3D 5 O% 300 14.1 7.7 SRR B
3sSB-H—31® A OE 300 3.5 -2.9 O, 107TSF K
8N-5 A OXE 200 12.5 1.3 duill, F-REE P BT AR
B-9® FRA 200 8.5 -1.0 A& R ARK
B 185-1 @ HEE 200 5.0 4.5 B R AR B 0 B K
Bg17-3 Py ¥ 200 9.2 - 0.3 R R R I O L B
85SB-L-21 HRAE 200 7.5 -2.0 =R A
85SB-L-26 HEE 290 10.7 1.3 FREBIAS A

QiR E, #AW (1989) 3 QERYE, BEX (1986) 5 O EFRRANSIESFEY: BE%F-K 1000lna

= — 1,47 %X 109772 - 3,70 (Bottinga, 1973);

7 1000loa=2.78 x 10572~ 2.89(O'Neil, 1969)

EH B HHIBE A Ou,ofEH6.6—3.6%, LB RAEB BHMAR o Ou,off & B, 2
A. HRAEVHERER, HHEBOmob—1.1%. HLER, BRI KHOERLHEL

A~k 1000lna=3.38%x10°T"2—2,90(Clayton, 1972); HEA-
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# 3 R =AY R0 OfE (Ch2.9—6.6%, F34.3%) , BREAE-F 8 52 ALY IR
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%2025 — 7 %, 1°CH2.3—2.8%", EE5HERIBRAMES LREHE & HPO0fC
Bydin, B AR TR0 Ou,o Al RIE 13.6% . HEEERE 1EHBEAT, B T k&
REOm RS PEAIMA, (EIRE 0 Ou,o X BB THE, WIFELH T XA KRR IR
AARBETH ABKEREILRE,

IR LR THE, ZA7 o RIEF m&%% L FATVREDT PRI B 2 ep A 7k 00w, o
BRBRGAER 4 ],

# 4 'i'['ﬁﬂ"]ﬁi&tswougo( %) BT #EH

Table 4., Variation trend of calculated 3'%0y,p values of ore—forming hydrothermal solution

#H i R e B
B BB A -
W R EE- B B e B ERERER P EE
|
8.0—9.9 T.2—12.9 9.8—13.5 6.9—7.7 3.6—6.9 —-4.5—1.3
(X=9.1 (X =9.6) (X =11.2) (X =7.0) (X =5.0) ({=-1.2

NFE 4 BT, BEERT EHRARET, SRk E e Ow o RHIFEIR, AKX SR
RELBIRB R, (BIERDBRRY B, B b R IR RUE %55, Bl Eh Bimk R Az
BHCO R BN AR R, BT LAE SR A0 On,olH BL BB R IR

Bakmia R HEL. WHX (1988 MHEEHZAMER R £ 4 RiETTH
89 BB OB LHEREKR, 9.8—23.9%, F#18.3%. WHHAZ HEM ZHIE
WA, SRR A B RN A BRI T I o OfE A R 2 B 3t P 1K, %V&E“m
8 BB RLR BB I 5 B,

BigTaylor (1979, FERAEK/ERMULEREE, FTkEH WROK/ER =



148 7K B R 19914

x5 FTRARE0, WCHFNLTEERTVHME

Table 5, Varialion ranges and average values of 3'°0 and 3'°C of dolomite from various ore hlock

. B 3% Osmow 30y 3'*Crpn 33Cry -
i) %) (% (%>
deily 19.7—22.9 20.9 -1.56—-4.2 -2.8 5
AW A 11.6—23.9 18.4 -1.0—-6.8 -2.9 23
i 9.8—23.8 14,7 —1.3—-4.1 - 3.0 5
=R, 18.0—22,1 20.6 -0.8—-1.5 -1.2 9
vk 9.8—12.5 11.2 ~2.6—~—-3.4 -3.0 2

BEHH. BEE, 1988)
(05— 0%) /(85— 0%) R “K” HARKBIE, “H” RanKHeAr. RELRY 1EH DA,
BIRAKHEH K, 0°0%=9.1%, T 8'°0F=11.2%, &'°0F=23.9%, §'°0F=20.9% (ki
A EHE), MAERARHEHW/RILERL .4, BREERNRTIED, W/RILEKRE
H—EEERTE, BT LR it 5 & R B B R Bk 6 "OR1E. S5 R &S,
& 6 BRIBBEW/RILE R OARITH

Table §. Calculations of W/R ratios and 30 composition of various ore—forming stage

RERTB B HE-REESTHE A B BRI B
302 (%) 23.9 23.9 23.9 23.9
350 (%) 20.9 18.4 20.6 11.2
320 % (% 11.2 7.4 5.0 -1.2
3B0% (% 9.1 3.5 D 2.6 @ -10.3 Q@
wW/R 1.4 1.4 1.4 1.4
At FE

MK 6 "W a, BEE BT SRS, BERH On0 (%) EM 9.1—3.6—2.6——10.3
WA B TR, WIAKXKBEAEBEEARR MK, PIMARBREN BTSN
*T,

2, SRAME HNPRXERER. AR, B8, BEA. ENASTHMAXEES
KSR ERTTHE, ERNET, HEEOHREETEEFZRER 2 F,

ME 2w 4, BRBAENKEREABRTZEHMRBERZR, HHESESSE
KRR SBERERIE. SN EASTERR. ARABMAREZEHE LS XXEBN,
ViR R AR AR A, — A AEKMAMEL AR A REE R, BINER
e, B RSBEAESEHYKHEE. BIMENAREAELE S K- TR AKX B, B
, RBSRACERHTSREREERL—K WL,

3. BRMLE: HE. BER (1988 MBTAKTFEEV KBS AR ANBE ML ER
B, 8 CIE BTN —6.8——0.1%, FBIE —2.5%, s CHEHIMMREE L ZHEER
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Table 7. Hydrogen isotopic composition of the ore district

#2 | WA BREECS)! 3Dre(%) 5Da20®<%o> oA OB R B R
8-16 HErf 600 -113 ~ 82 iz, BoEaENLE
8H-9 BNA 400 ~ 85 —64 A, BREHULHBER

8H-27 ZENA 400 - 86 - 614 A, 10STRBEER SRS AL

8-10 B=# 350 ~-74 - 38 JelBhR, Stk T EPHSAXE S BRE
8-12 Bl 350 -85 - 49 JEUBR, SREMY RRTRLWmESAES L
8-17 e 300 ~123 - 110 dbilidhs, HkEiE kT RaTEg it

8N-3 A 300 ~112 - 102 deilis 506- 4 SFEREERHEBERRES T L
8N-61 GRA - 53 Jeily, BAEZKRE ERFERFRRIL

8-10 o - 66 ok, SERERTHRESIESLESRE K
8N-3 FERE =77 Jedr, WHEESHRESRTAEER

D WHERESEFE BZH-/K 1000lna= —21.3x 106772 -2,8(T. Suzucki & S. Epstein, 1976); HBNT -~
7 1000lna= —21.74+2 (350—650°C) (C. M. Graham, 1980)s E=f#-7K 1000lna= ~22.1x 106775+ 19,1
(T. Suzuoki & S. Epstein, 1976)3 HESA-7K 1000]0@=2.75X 107772~ 7.69 X 10471 + 40,8 (100—500°C)
(H. Sakai & M. Usutsumi, 1878)

Dfi. M A MAKBCHEA—6.9—
~2.6% "2, SEIGE S — 4. 4%, . H 3B Bottin-
ga(1969) ¥ kl, FE200 CHHRIER R A4
B CO. A6 CIEIK0. 2%, Kk, TLIER
BREKAIE R0 Coo, PLA— 1.2 %o, BIEF %

—20

AZEEICHTME, RERLER (5°C W
B 7 %FA) MMEREANER, i1 0

MERAE I3 COLH0C [ 5ik—H o
Bszmp s, FLII7E S o3 A TIE A B B 2 AKFFIRID-7UORIfR

1 —RE RHERETY CE¥E., B8 s 2—0
W R R Coo, EA—8.2% , Th Kbk 3 —EHEMEES 4—GXE: S—ENE
B A b, T 4F B 4L i B 1 Fig. 2. D versus 6‘(;0 difrjr:!.m of the Bajiazi
Hhﬁijil?‘ﬁz E Z{E *%%ELE%BX‘(E&} E%@‘ ﬁ: 1 —Farly stage a(;:jratfjfsxl i.neral(quartz, sericite) s
3Cco,H —3.1 %os VLEAGLN O EBD 5B 2 —Quartz velns 3 —Biatite from the rock bodys
)U:tﬁ, ﬂﬁ%%ﬁ%iﬁ%ﬂ’q%%o 4 —Serpentines 5 —Tremolite.

4, RRMEE. RRACELESGEMTRZPHNABWARERISO . B THERRY
KHSIOH H RPN B EEY s, WiAFRE R R, PR ETRIE, FX
REAERM. AXERMAZTTROERLRARES T oW, S5EEW, &TE
HARzaPBRAKTROSHERSE, HB1.7—2.8%. F152.1%. X—ERGHEIEMEH
LhREEBBEPHBROEE. RERREBAERERAZADN 6SIE (2.4—3.4%)
Yif, BX—EENBERERRBEBRECERBITERE & HEHHF T #£— P W

O THE, 1920, EELERRCEPRER, FHEARRLEBR, ¥ 20
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HYDROGEN, OXYGEN,CARBON AND SIiLICON STABLE ISO-
TOPE STUDIES OF THE BAJIAZI LEAD-ZINC DEPOSIT

Jiang Shaoyong, Ding Tiping, Wan Defang and Sen Li

(Institute of Minerul Deposits, Chiness Academy of Geological Sciences, Beijing)

Abstract

The Bajiazi deposit is located in the northern margin of the North China
platfom. Its host rocks are dolomite with chert bands of Gaoyuzhuang Forma-
tion and sandstone of Tahongyu Formation in Middle Proterozoic. Magmatic
rocks are widely developed, of which the biotite quartz diorite cropping out
in the east of the ore district is intimately related to mineralization. Ore bo-
dies are mainly controlled by NW-trending faults, and might be divided from
southeast to northwest into five ore blocks.

6180 valuss of biotiteq uartz diorite vary significantly, ranging from 8.6%, to
3.3%, for whole rock, from 11.2%, to 9.3% for quartz and from 8.8%; to 5.6%,
for biotite, indicating that the rock body suifered late hydrothemal alteration.
The calculated ¢'*0Oy,o of magma is 9.9—8.0%,, suggesting that the magma
belongs to high '*0 member of the normal magma in Taylor’s classification.

Oxygen and hydrogen isotope compositions of altered minerals and ore
minerals vary systematically, and the calculated $'*0Oy,0 values of hydrother—
mal solution are 9.9—8.0%, (mean 9.1%,) in magma stage, 12.9—7.2%, (mean
9.6%,) in skarn stage, 13.5—9.8%, (mean 11.2%,) in magnetite stage, 7.7—
6.9%, (mean 7.4%,) in pyrite-galena-sphalerite stage, 6.9—3.6%, (mean 5.0%,)
in galena-sphalerite-barite stage. It is obvious that in the initial stage, the
magmatic water served as the main source of ore-forming solution, but in the
late stage the meteoric water gradually entered the mineralizing system and

played an increasingly important role in ore formation.

813C wvalues of host dolomite are —6.8——0.1%, (mean —2.5%,) , and
those-of the calcite veins are —6.9——2.6%, (mean —4.4%). 83C values of

CO; in fluid inclusions of quartz are —8.2%, and —3.1%, in the early stage

and late stage respectively. The carbon source of hydrotheramal solution is
mixed carbon from magma and dolomite in the process of ore formation.
The silicon isotope compositions are studied for the first time. §3°Si va-
lues of chert from the strata are 2.8—1.7%,, while the value of quartz from
biotite qua-tz diorite is —0.1%. &% Si values of quartz in the ore bodies and
altered minerals are between the two values and approaches 0.1%, in the vici-
nity of the magmatic bodies in the early stage and varies in the range of
1.5—0.7%, distant from the ma, matic bodies in the late stage. These data
show that the silicon source is the mixture of magma and chert in the strata.



