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BRI T AN A, T YA HENRE R, MRRET YN, B80T . A8
TERL SRBELY SRS, KT YUREY FRAMBEENE, ARKZ. T AMM
ARAER. FHE 4~8 g/t ZH,

ARARBT A TELTEERARKT RS .V YHARAE-RUAYR . SELHER
TY, ETEAREY BV TETHNEr . 8248 . 887 KBy FABPEE4.8
TYER. BRAavHEEIAK,

TAEEHRUBE . LaERREWAE, HKAEXRIEALBRNBLEH, XRBREW.
B, R MEELE  BEEW BB EHURINERAERNBRNENE P ARETE
AR AE RN REHKCREE, ZREAE RO SRR E, AEXRRRYEREE, AR
s, AR EE LR AR EEO,

2 FYERY YAERA

2.1 HET

2.1.1 BH@ES REVETATRSARS WERTY . EEHLUNETAFRAE—EH
&, ZMAHGE 0% ~50%, LUARE 1Y%, HEEESUMERERYE., AL AE.A
M FRRAA+ Zmik, BRI 0. 01~0.5 mm Z[8], A4EK K 3 ( 0. 02~0. 05
mm), 7EF A H 2B YR KR .

RETHERNPERK, EBE BT BT EREARTER. TUMEBFHT YL, B
HWRERMBEKY . THY SF_E  FTLIBET SRBEKF AL, AL EAE RET &
oy REFT R,

21.2 BMAEHRIFLE XHEIWEREH(ERD . ZXLTPFRETHRBE R 0=
5.424~5.431 A , BHEIH (a,=5. 4170 A VB BIR A, N, ERHEXMET PHEEKTH
Hoth B ERA .

1 XETRESEMHERD
Table 1. Unit cell parameters of pyrite from various deposits

EXRE" BRE_SGF

T EKRER i AR bop(4 g §i

RES 103 105 107 124 EAu | ®Au L2 TR L
5.4175 | 5.4171 5. 4179 5. 4175

'ﬁ'ﬂ?f? 5.424 | 5.426 | 5.427 | 5.428 ) ) ) : 5. 4170
o 5.4179 | 5.4172 5. 4182 5.5179

Tk B B WA P L X R T E AT

2.1.3 BEFHERNFE BT ROMFERSME 2, Kb S Fe t & W& MR 2 5F
FRTR AR B AT0E . FEE 0K B At s R B B P O SR AL 2 G i o Bt i E B
SE. BTHEH T E R RO B TR ETER,

O ZHA.DE¥ FORBEEE, 1993, RS EHER AT XNST K RETE B HRE)
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G RER, KT SHEEN 50.26%~52. 27% KT HArHEE (53. 45%) , 10 Fe #
HBN47.73%~53.06%, B THRHEM(46.55%) . A TERATEFEL, BBV FE&H A1
BAK, WL+ ppb. HPLUMBEARREET IEBE,BHAH 1 g/t, HET PENTER
AE.ZHLg/t, B/ 40g/t,

®2 RETETHASTINER

Table 2. Chemical analyses of individual pyrite grains

Ra AR o0 a0 Ag | Au
w5 S Fe Cu Pb Zn Cr  Co Ni | @V a0
103 | #nthiE 50.26 | 49.74 | 0.02 0. 025 0. 07 22 188 118 7 352.9
107 | A THEE 51.35| 48.65 | 0.006 {0.15 0.01 - — - 40 -
120 | FHIRES K 46.94 | 53.06 | 0.008 {0.0015 | <<0.01 — — — 1 —
121 | PR¥EETHFE [ 50.70 | 49.30 | 0.03 <0.001 | <C0.01 20 30 30 1.5 | 53.7
122 | BB ¥ B | 52.27 | 47.73 | 0.20 0.0025 | 0.01 15 26 20 1.5 | 66.1

TYFTHRBETRN T BRI BRI EMES FYBACE XA R ARNE, ARKXGT
ERHRET BEF BBORNSBERR TR LERLEERENER (L3, ARE

%3 FTRAAVETHRETHOMBTR L ES

Table 3. Minor element ratios of pyrite from different types of gold deposits

Resk PN
A e g Kig® L= 2 opil BEEER
= B R R B B AE WL BER IR BRE
Co/Ni 13 39 0.25 1~1.59
Au/Ag 0.39~2. 69 0.17~5.70 0. 47 4.9 0.036~0. 044

EABRET RPWHEKT UASWH BB B R (Se 14~6 2.Te 9. 5~3. 3.Sb 144, As 2637
~7670,841% 107°),Co/Ni LEATF 1 ARE. B FHRHSWNER; AR FHT F As.Sb,
Se.Te ZEMMBRE . BEY B YHS B ,Co/Ni LEI1%~1.59% . XERFESER
PRBHEM ST KA L.

HET I Au/Ag WEH SR FARFETHEX, XNEREL, AR FREAXBRERAK
BEBREMHRUEWM ST K, T BT Y FR T, &P M Au/Ag AR DEE
TBHEERNFE; S EHTRESRKERAXXNEESYT KUK Au/Ag HENRFE. &
K& R&N 0 Au/Ag HRMK, M 0.036~0.076, BR, BT HEHSHRLENEE R
HEREDHEX,

2.2 HHRT

FETHUET AT EREFENSRBRT Y. EREMERRESEK, BERN 0. 2~1 mm, %
THPERRSG, A SN ELE, AXRBRELT K.

X HEMBHTHINER, HETF RS a, =5.937~5. 941 A , BIREERME. H
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Table 4. Electron microprobe analyses of galena (in percentage)

&5 S Pb Cu As Se Te Sb Zn Co Ni Fe Au Ag
WI]-15 12.25 | 88.08 | — 0.2 - 0.25 | 0.07 - 0.01 — 0.12 | — 0.29
WJ-20 12.08 | 88.54 | 0.24 | 0.21 - 0. 14 - - 0.07 | 0.08 | 0.08 — 0. 09

B6-1 12.72 | 88.08 | — 0.20 | — 0.25 [ 0.07 — 0.01 — 0.12 — 0. 29

BT RERTNER L, TUBY . FET SHEER12.08%~12. 72%, KHBiL{HMK. M Pb
SERT %, BTHRME, As M Te WEEKRH, —BWBKT 0. 2%, Ag EFETHPHEE
BB, = MHERARTITE0.29%, BT YN IEM T HIEL  MEFET FHEEKXT 1000
g/t BHETUR , 2R RLET RERYV ERFRAMGESFET Kk BT BHE
BROHER BEFTHRV T ERNFERMEZRS . HERTEFAR, XEHELFTESU
W,y RENEET Y,
2.3 HESHET Y
HESRTYWWHEEY NS HET HEV O BRNERRT A BT 2462, H
AT ATHBA-ENER. AT THEILTY ST UM XR, WX EH#TTHRERTMS
THEHT . EMERTVYNE TR SHSERMES.

5 —EERTVANRTRISHERD

Table 5. Electron microprobe analyses of some metallic minerals (in precentage)

FYaw Rew H#y ey i HRY
H B B6-1 WJ-20 B6-1 WJ-15 WJ-15 Bé-1 WJ-15
S 52.96 34. 65 32.92 31.50 32.10 31.11 34,05
Fe 45.50 30. 23 27.53 4.53 0.17 3.25 0. 31
Cu 0.17 34.76 32.15 0.76 65.79 62.33 0. 56
As 0.10 0. 36 0.23 0.16 0. 96 0.22 -
Se 0.09 0. 34 0.28 1. 60 0. 66 0.52 0.15
Te 0. 08 0.22 — 0.05 0.01 0.18 et
Zn — 0. 10 0. 02 60. 31 0.2 0.58 —
Sb 0.27 — 0. 04 0.12 — - -
Co - - A\ — 0.2 0.07 1. 44
Ni 0. 29 0.09 0.02 0. 07 — - 62. 99
Pt — 0.65 3.10 - — - -
Pd A 0. 09 0. 44 0.17 - — 0. 20
Au T - 2.73 - - — -
Ag 0.15 — 0.26 0.18 — 0.15 0.10
Cd 0.12 — 0.33 0.57 — 0.12 0.22
B & 99.73 101. 49 100. 05 100. 02 100. 09 98.53 100. 02

o B M R OK 2 (AL B0 B T 3RS A i E A

2.3.1 HWy HETHUETATHHEITY. EF a2 TXFTERTRA, —22H
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MHHRIHENEY &, REBRESEOTY; 5 —FHUEEMERRM LT RAEY
BREL, ZHCRTE, AN ERRRREEEY EEFBEHAOE. RF 0. 025 mm, /N H BB
<0.00lmm, ETATHEE—-MDMT 1%,
BTHEHDPHER W20 2P EFEAT EF RSB SHEEE(S=34.65%,Fe=
30.23%,Cu=34.76%).B6-1 SEATEHATHE TR EBSHHEERE L E(S=32.92%,
Fe=27.53%,Cu=32.15%) . B E T AR S ERL HEBEER . BATV PHEAREN
Pt,Pd.Ni fl Au ¥ RFETE,B6-1 SHFAMREHY & Pt K 3.10%,Pd 0. 44%,Ni 0. 02% ,Au
2.73% . RFMBEAERELBNET PIHFEL. BEUHBESBESEEE XN K2+
FoHB., AMARBRESRE, XETERNERSBEMEAESUNRERE.
2.3.2 N8By TAHETHSVHIHTE-BRED>, Z2MERRESHE, BT 0.06 mm A&
Ao EEMBEY EEHFZAFTET . ARERGT P RABRERET &E.
MNEFHREGWERTUE L, AT FENTEEH 4.53%) , KRBT W2 TE
A Zng g8 Feo o8 So.o17 Seo oo WA, AT HHEH —FBK Ni.Pd FRBETE. HF Pd W&
BX0.17%,Ag 5 0.18%.
2.3.3 RV HRVETVAPRUETY, FRE/D, —MN 0.002 mm, K MEEYT . K
W REEY EEREXET YR ARV ERHTEUETRF LR, BT HRELST KLY
BT Y. BESWMER . HRTPSHITEN 34.04%,Ni KIFEN 62.99% , W& T Hir s
H. CoM BB N1.44%,Fe X 0.31%,Cu N 0.56%, RHTLBHIALY —H 4RI HBEE
—E®’M Pd,
2.3.4 WEY MMBYVERTAOPHBREENT Y, —BNBEER, EBIRSH, BET K
EREAEZHRGE. PYRGT BRR K, 0. 2mm A4, MBEy &, Gt g &850 B
ZRFE., BPEMET R ER/D,E0. 04 mm A, EVAFHER—BNT 1%.
BTRESTER BBET P TIO, WESBTIHN1.395%,. BERTAXRBERED K
TiO, EBU2%~16%), B THEBHRE.

3 SHBFRERESRTYWERFE

31 & RYRERS

MRES, & BETFTOAFHRERS T EGUT L.

(DEEMTYEERET BB FA48T S ) BHET YRSy . &y . 58y N
FTHAXRE R,

QOEBRINE BT YERET . ARES ERAET YRR EKRIREE, F5HEY
MEE,

SRR, FWYE BULRRRT XS HES BT WRED BTG LR,
3.2 REEMTHINSIK

HTTIHRNER, SERARTYIHIRBEARAN. . EHLERTET YT HER
MRS, AU TR KSE, BB EKRBAERE MAM THESET  BESNEREETE
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HEHEX.
K, T AP EET YT e, SR T, AR T BB BUS .
BTYRESNERRUCGES . TETYFTEHNERBER.EHTYITEBFAI
g/t BTFHHAWBRAMT + BB HETYPHREAT S, IHHLARA.EFE
EM T YEAFE, MROEAT WHEEK.
SETYHTEMTYEAFEX —FXLH
B TERERSAMSERTES. A&XH
HERTLUEL , Au EERT YT L ERDS

o6 TABRIETUPRHSRGE/O
Table 6. Gold content of various main

minerals (g/t)

TYEE | REY | TR A% S, BET P AUNPAHENRENE SR,
Au  |0.06~0.3| 0.1 0.035~0. 24 HHSBHEEAGKE, MEEVYEXGFE.H
Ag 1~40 21000 100 MHE,. EEFETHFHEHEBNERARE S

Rof, #ZHESWEBRAEKYT K.

BEVAFTHBERESS Av . BETE2F LBENM LT YWEERY  BART$HE
EZFRSHBATEY BEZH A FERBERSARER . SEFEV PHABERIINER
MEZR FERBES. EREVIPHAKEBRAIBOBRRNESR. RURFESTHT
Ax,

3.3 & HRTWESE

TERIELRANE BUYIEFREY . ARE . EY  BaOmy , BREET MRS
F%., TEWRENFRETHAREHBRABELTEA:

(D HETHERENESRIE TR EREEATVAERFEAT AT . BRFHRET W
BREFR B AXHAME £ 04-1 FAET APERE S RELANET Y. RESTYER
ETRARSD FEU=FMEIREFLEY AF. K27 EMBRRET Y RKEERS
SR WELA.EITRB.BEVMTHRT EES 10%, SERETEE L 10%; A
FEAL36%, ShaTMEES 4%, HoREBETHET W EET IO HBEI . H=
REMNEERLY NEYVHAXTLE, BE0VETATPESMES, FHERR, AR,
REBCRFERERE., REF 0.02 mm AFK ., K 0.065 mm;&/P/HATF 0. 001mm,

(2) BEYTHARSHAERS AWMERBHC.FAFHETYURET IE AL
0%, BREEH 0% . MA, FAT AFENREAMK, AT AFENREHE. FXETKREH
BATE 524~993 Z[8], P ARF] 800, X RIK. Wi, & WHEEH —EH S.Cu.Fe FH
R . HEB5&WHETHAEHDMARYE,

EMHARBIHET =HET CTRARELRTE . WABRFREZ REE . FAH. KL
BYFMSITE /MR T, X XERE TEBRER . 7EHRRRH.

$ £ X W

EH, B RiLEEEE XS0 RO R EXRY . J60. R S AR, 1992

DE¥% WitSXEST KM FFERED KEE R Wik FER¥i|R,1992,5

BRI &7 R T Y. R FE MK HERRE, 1990

HERAS FAFFEESTERVAYRRS TR L. &7 AR NEE BE—R. JL5T- BFE TR, 1990
MER, BRA. ENMIRMAE. LR PR, 1991
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MINERALOGICAL CHEMISTRY AND MODES OF
OCCURRENCE OF GOLD AND SILVER IN THE JINJIA-
ZHUANG GOLD DEPOSIT, HEBEI PROVINCE

Ma Peixue
(Institute of High Energy Physics. Academia Sinica, Beijing 100080)
Key words: gold deposit associated with ultrabasic rocks,mineralogical chemistry, modes of

occurrence of gold and silver, Jinjiazhuang of Hebei Province
Abstract

The Jinjiazhuang gold deposit is located in the transitional belt between Inner Mongolia
geoaxis and Yanshan subsidence zone on the northern margin of North China platform. Orebodies
mostly occur in fractural shatter zones within Xiaozhangjiakou altered diopsidite body. Gold ores
are mainly of shattered altered rock type and subordinately auriferous quartz veins. The shattered
altered rock type ores have rather complex mineral assemblage ; besides large quantities of metallic
sulfides and oxides (pyrite, galena, sphalerite, chalcopyrite and magnetite) , there are commonly
carbonae minerals (smithsonite,cerussite and rhodochrosite). Millerite was also found in this de-
posit.

X-ray diffraction analyses show that unit cell parmeters of pyrite ( a, =5. 424~5. 431 A in
this gold depositis is obviously larger than the theoretical value ( @, = 5. 417 A )and its unit cell
parameters in other types of gold deposits ( @, =5.417~5. 418 A ). The unit cell parameters of
galena(a, = 5. 037 ~ 5. 491 & ) are slightly smaller than the standard value.

Chemical analyses of individual minerals indicate that gold content of major minerals seems
very low,being 0. 06 X10™*~0. 35 X 1077 in pyrite and 0.1 X 10 ° in galena. This suggests that
gold in ores rarely enters crystal lattices,and occurs mainly in the form of independent minerals ,
such as electrum and native gold.

With the help of electron microprobe analysis,the author not only detected millerite,but also
found that platinum group elements are extremely abundant in chalcopyrite (Pt = 0. 65 % ~
3.1%,Pd=0.09%~0. 44%). All these characteristics may show some relationship with diop-

sidite.



