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2.1 Ap&eRa%x

ABERAEIT XAKEHEEHARTS, $EH. MEXE ZEHARAIHHHE
Bk, BRAGER, ARREKERRE, BT E2MERCRE W, BbRRE MR, L
e, DAAELREARE. A HEEBRY 60 REY Bk

EFREXERPATURLBREERS AR LEE, KiHEH, S8 EK KA
0.003—0.009 mm, H#EMATE M. SEEEBRBR. N EERAXEIACHTIERRA,
AR 2 BOR DA 0 SO, A 00 24 3 — B S M. A R R AR b LA KRRE &
R PIES, FHREEDHRET. BEAHEREEATR.GELEAANRE.

AEGAXKEZL LREEAANEMNR, AHYEARRFABHITYE, HTE
Fhtd LHEAXENERRHAMNFMIE, S TORARXEHBEEEBE, m: HHEHE
TBHREE, R CHETRHT HUNER., 2HRER>AHREEMZIEN D EHEERBLKB
BEAZBBHES. AEHBEREEMAFRECLEBFE, FERFEHOREFRE A
BB BSRT B, EXN—MRTAHTHMA, 2Viks —9 0, RBi#EE
BRADAEMBRINURE, REAXLEEPHAEEMNE, MY HE, BREDSK
B AR/NRES, XA HRBET R EFHOITRSH .

MR RB—#EEN “BENE”, RADAOEBROATE # M, Hi28
R A TFREEHRE—E, LNHAXEREHEERH—HXIAER,

FAXEFELEBHERY, KXOSYVWAAGHEKLT T8 KMMEE LKL, T3T
Z R EEABEN,

KEFRDBRNENRENO, AAGCHEHBREGE S B/ 300—3107T ], B K bk
B 3B0CEA. H—RELLE 310—260C 2, HERKATTEMED, SRIK, HR
MtETTE. BB 2 DR, Dl2EBRM 20 ml kBB AKGRBERE, 3 &} pH
EHh7.05, BEHHE,

2.2 HERERX

JLPBAERNELY KRBTSR RABREDHHAKARARXET, KK D& A G,
ERRR D&Y EZRT RO HRY rE, BKCAXEEENT I A 6 AERNF
1, HaGrys, SREREEY . HEVSSE&RELHItL,

WRAELXERMERMNABCAXAHENTEMXER IR REXAIAARX
PREBHETR): FHAAVIEHEMAR, SMEESTER, HohmaRMRREY .5
B S ZERBLY. DR AFEEOERREF BMT BHEE.

FRTHROAENHBEHERTHETREZIMIXAXEBESARBAHSEKLY.
Y FH, MERXSEFREHRAITRAER. B, BREaAXDEERPHYEE CO.,
H.O %5y, Mrl@RAakmEe. kib, &£ “BEHE” Biodt®Rb, &R 5L wEN
RV H, HRERAEGRG. XATUAMBEE ZE & REL D AETEHERELLER,

WK GEARMBNEE - BRI AEREME20—-30C0 , HRBEEE2710CEA, #

O WK, 1986, WMILHEEROSEHXERNRETDEAL CEAFD.
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RIHELER] 580C; AR IHBFEAEEIX E: 190—230C, 290—480C, WHEA AR BEEAIHE
i ERRERMTR . KEAXESAREHSELEE, FH—-2HENEHIRERE (E
BEAHRWLETED), XMRARBHBAIERE. ®Ih, BRaAXRNA—-ZHEN £ C0. 8
Bhf NaCl 94, AL REEWNILF&RE.

IEGCAEMAKCAREMISIESEA TE 1. XPhABEKCRER MK KpHED
7.20, EERHE, HFTF AuHitE, XhEAKCAXESEMRAEZ—.

E

EROLTAOBEXERARBEXERENL

Table 1 Comparison of characteristics between milky quartz

and ashy quartz from the Zhangjiakou gold deposit

E_H‘"“‘Rh AEKM
T ABBEX HRER X
¥ IE T
Na 0.00 0.01
Fe 0.05 0.8
Cu <0.001 0.002
%K Pb <0.001 0.04
i A 5 Zn 0.03 0.04
CEyES Mo 0,00 04004
LY Cr 0.00 <0.001
Ba 0.00 0.03
Sr 0.00 <0.01
it 0.082 0.937
— R Are, gl REE, BE | EXe, BEEEE B3EN,
30N b fla e Bkt i
B A _ | 280—350°C
bR BRENE, 2oE, BEEE | BREX, BEIEBL
i BatERE, MR
BREREE 310—570°C 270—580°C
ik g, gk, MERRbE faf, WERE
1 LizES SEEAE, grREDES SHiENE, ¥ COo HEHNN
ﬁ 789 0L I, NaCl F5#
g LiEPoE S PN TN
R 0.003—0.05 mm 0.003—0,009 mm
s pHE 7.05 7.20
FEP AL S HRR%ke SFadRkOREAE m R EEE, ST, BRERKE
BEAETY

e ErhHUBIEW AR (1986).
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3 AHHYE R

XEFRMRS, FERAXPHEELCE. KXAEY TN AXET HhEETEN
feobr (R2) RY, FEAESTHEEFRAELKE AL K, Na, Cu, Pb, Zn, S,
Fe, Caﬁcv ch‘Rb, ﬁﬁﬁﬁ%sr\ As, Sb, Bi, Co, Ni, EE%ZEWL')\??H:? JEZE

2 KROLTVEERRTRSR

Table 2 Trace element contents of quartz from the Zhangjiakou gold deposit

A X B R T E & R /v
BRAES | BiaKE
Au Ag Al Na K Ca Rb Sr As Sb
PD 1-04 A= | 0.00 2.02 | 220 140 50 39.65 | 0.00 0.91 22,62 | 0.83
HS 2-06 HE&E | 0.032 0.23 | 120 140 100 78.85 | 0.00 0,26 35.68 | 2.68
XS 5-01 A=t | 0.018 0.51 51 200 38 58.19 | 0.00 0.13 21.47 | 1.88
HS1-01 Mk | 0,034 0.49 49 160 49 78.71 | 0.00 0.085 | 22.53 | 0.87
XS 1-04 ke | 0.096 0.55 | 280 159 100 250.7 0.00 0.72 29,94 | 2.73
XS 5-02 ke | 0,034 0.00 74 130 20 37.88 | 0.00 0.10 28.5 2,38
XD-012 ke | 0.43 10,32 | 130 190 49 78.25 | 0.00 0.043 | 30.30 | 1.50
HEEG3)] 0.017 0.92 | 130.3 | 160 82,67 | 58.90 | 0.00 0.433 : 26,59 | 1.79
o
IR €(4)| 0.1485 | 2.84 | 133.25 | 157.5 54.5 111.38 | 0.00 0.237 | 27.82 | 1.87
A X & T X & B (g/vV
HRES Bl RE
Bi s Cu b Zn Fe Co Ni C
PD 1-04 L N=E: 1.23 371 5.37 86.36 1.94 690 6404 15.65 | 220
HS 2-06 fAEE [ 17.92 137.4 6.75 0.00 5.95 | 1200 5.70 34.47 | 120
XS 5-01 e 4.57 8.93 10.5 0.00 4.74 | 1400 11.82 81.67 | 220
HS 1-01 K 4.65 68.70 5.33 0.00 2.88 | 1300 9.00 0.00 | 61
XS 1-04 A 5.51 274.8 12.10 41.71 | 11.84 | 1700 11.67 146.2 | 230
XS 5-02 Bix e 4.00 59,08 19.26 41.25 | 13.21 | 6600 5.77 94.72 | 400
XD-012 R &, 1.17 164.9 7.06 1700 7.03 | 1700 8.94 10.30 | 560
8 AE/AB)| 7.91 172.4 7.54 28.786 | 4.21 | 1096.7 | 7.887 | 43.93 | 186.7
MWK 4| 4.605 141.87 8.688 445.7 8.965 | 2825 8.845 | 62.81 | 312.75

T FEENAEEE.
WiREL, PEBEA¥E LR EMTE.

AR AAEAERN Au, Ag, Ca, Pb, Zn, Fe, Co, Ni, Cu, CE& &M, X 5alHEPT
RPARGCAXEPEFBREZHE R H EHT R REED Au, Ag SR —%.

ARFRET EAEPHMBICERMER, LHEAuSHEMETTRRABRR, &
XA E 2 PRMBTRET I LA THE 2GR, IBRERFITES . HERTLURE
H, Au 5 Ag. Al, Na, Ca, As, S, Pb, Zn, Co, CZAHHELELE AR EMHRER
Fr MEGRPHETEEBMFLEERRBEMOHEXXR,
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BiEF 41 m, SARMHMEBTHEMRL, EEXA%EM K. Na, Fe S RmE: 5—KKkaA
ML, WAL K, Na B fRIK, Fe &R S5KRAEV AKX ML, Al, K, Na, Ca
BIEM £, fi Fe, Pb, Ni XEMREL, EARTHANETEMER.

% 4 FEFENFEXRELEFETESRNLE
Table 4 Comparison of trace elements in different types

of quartz from different ore districts

i Al K Na Fe Ca Pb Ni g S il
- /A 8 0 1.0 0
i BAE 1000 100 8.0 19
. B ME 200 10 100 50 £3)
KE% BARE 9000 1200 1200 9000

BhRen B/ - A fi| 9.8—9000f{ 1.1—4700] 0—1300 | 1.5—1400| 7.8—2200 | 1—135 | 4—25

Rl 2103.16 | 1448.14 | 383.75 | 302.56 421.69 18.18 | 4.48
51—280 20—100 | 130—200 | 690—6600|37.88—250.7| 0—1700/0—146.2

wgnay RAME- BAMAT 132 58 158.6 2084.3 88.89 | 467.33 | 63.84 | g
P 145! %) 5 %) ) @ | @

#H: @ Hfr.ppmy @ HEAHER.

BRX NSV AXEERAELBHERE. BHES. Bk, FAREN SV KkREREY
AT (FF5) AUEH, REALV AX P Na i [ (158.6 ppm) S5
WA AXh Na 9 FHIE (160) £, HExHmAL KHERD, HHE RBFK
R K, BUFRD, SLAEKNBEENAXPLEARANERAE—EEM: FEEAE
Kk, MAKS AL KE&REH:, ERAAMAKRARESR WAL KERWAE &K G
6)e KA MEATZEIMNKRANARMRARNERAEA, &H AL KEK.

Pt E N E, KKALPLLE Cu, Pb, Co, # Zn, As, Sb, Bi AHE (£ 5),

BiRE 7 Th, TP (Al+K+Na) DR Ca SR AH Ausk (Au+Ag) &g
iz, AuA RS (Al+K+Na) RCa S RETEHEEKXA.

FlEAEENRE, FEAXASHRAMNBRE (7)), ABRAERE5EEREEMR
XFHe. CHAuMMAREH 0.774 (R3). AXMIXMBEEREREITEALEMKRE BHFEEH
Z—

ARFEERHO, BRI Au TR, RERNEERPAERERM: bR
EARD SR A EERE L, BRBRARMER. BRERRER ARG RIIB YR
BHRETRESTRRPENESDES SRADITER. SEM IR S, £ CO: JART”
PR AR B A b0 BB T R R A B R R AR il B2 vt T S e & M ULYE

MER, KEOEYV AXERHERY EMHTH. EEMTER T —EHER.

O IR, |E0E, 1989, BURESCHIH . ERRTELBETHEMLZE, FUELEF R LR HERIL R
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s TRV ELEEMBTESIE (B LAr.ppm)
Table 5 Characteristics of trace elements in quartz from
different types of ore deposits
AR | Al K ' Na v E pig i3]
MAEEERERE | 2800 278 | 297 Nb,Ta,Sn,Be,Ge
R WEX | 3000 — | 297 Be.Bi,W.Ta.As
BESTKEX l - - ] — Li,Be.Sn.Nb
RRETEE 4550 _ 286—519 Au,Ag(ik1.2), As, Pb(1—9)
W(11—690).Sb(6)
Au(3.3—14), Ag(0.8—4.5),
hEReETaE 3500 - 160 As(85—840), Bc(22—46), Pb €3l
(26—180), W(31—99),Sb(19—20)
BREFEX 13700 14483 315 Au (F{H).Ag(113). Pb(18)
Cu(31)
KRBT AE 37 3 — FieTELREY, BETREMN
EVHaE - - 111 ViTEERY
93—9000 1.1—4700 0—1300 Au(0.58).Ag(2.65), Cu(20.96)
BRET AKX 2103.16 1448.14 363.75 Pb (18.18). Zn(17.56)+ Ba
(35) (35) (35) (86.46)
Au(0.092) ,Ag(2.02),Cu(88.89)
51;;?“ 2";”’”_ 1::8‘2” Pb (267.05), Zn (6.927), As
KROSTHE \ (27.291),8b (1.836),Bi (6.02)] *X
<)) ) $0)

Co(8.42),C(258.7),58r(0.321)

E: @ B EOBNMI- BRI WERTHESE, BESANERY @ ZERSHEESHNFESEH.

Fe BYEEP AL KESRSEEXR(Ef.ppm)

Table 6 Relations between Al,K contents of gold-bearing

quartz and country rocks

& 7 K Hgid | BRAEL | BRAL | =l " & E9; &) i ] kRO

SV HERES s | ERE TEHE EHE EHE HEARNSHEEMARSHREARS
EFHE Al &t 6950(8) | 3186(7) | 2726(13) | 2900(6) | 1680(5) | 1680(4) | 9.8(4) 132(7)
EFEEK SR 1990¢8) | 2386(7) | 2069(13) | 1740(6) | 1044(5) | 300(4) 1.7¢4) 58(7)
i & B €23 €3] £21 €3] # X

&“ fﬁ%?‘iﬁ@?ﬁrﬁ:ﬁ.
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7 AROLTEXNBTESE
Table 7 Characteristics of frace elements in quartz

from the Zhangjiakou gold deposit

GRPHFELTERCEAEEM /O
He B ERFE
Al + Cu + , . | O As+

Au Ag |Au+Ag K+ Na Ca Pb +Zn Fe Co + Ni Sb + Bi C
PD 1-04 AEe 0.00 2,02 2,02 410 39.65 { 93.67 | 690 21.69 | 24.68 220
HS 2-06 Aaé 0.032 | 0.23 0.262 [ 360 78.85 | 12.70 | 1200 40.17 | 56.28 120
XS 5-01 A 0.018 | 0.51 0.528 | 289 58.19 | 15.24 | 1400 93.49 | 27.90 220
HS 1-01 WK 0.034 | 0.49 0.524 | 258 78.71 8.21 | 1300 9.00 | 28.05 61
XS 1-04 1K 0.096 | 0.35 0.646 | 530 250.7 65.64 | 1700 157.87 | 41.18 230
XS 5-02 1K 0.034 | 0.00 0.034 | 224 37.88 | 64.72 | 6600 100.49 | 34,97 400
XD-012 i 0.43 | 10.32 | 10.75 369 78.25 | 1714.99| 1700 19.24 | 32,97 560

SE O u.osza| 2.02 2.112 | 348.6 | 88.89 | 282.173| 2084.3 | 63.14 | 35.147 | 258.7

4 KikREERRE

MR BEERRS, AUATLAER. P Rbih Ry iRl G, ED.
pHEREWES), M W AR ET KRR AR ETET IR FRBELRTHT KR, KX
BRBEERSOWEFRAR: mEHTARKPHAXBREIES K, HKAHN,, Na'tbK*
HGRA—-AERT; SWAEKUS KR COMMEMMES NI, H T & ClrfiNaY;
BBy AXikhmAELEERN, HOMCO.5RERERAS RAZHYE, HATAERE
Y AE P BRBAE S,

P P AEMKEEIE A HGRYE, B RHFXESR/RET ARKOREHHFRE,
SMHPLAEE COz, HEFIL, CHAKAE: WA ECI, HCO KM, & & X FNa*/K*
=1.7-2.0,

K D&Y QEMEASRBOGR P REERRS K 8 PR, RPBRYEAXBERE
SMuisrA H:0. CO:v Hey Oy Ny M A C17.SO{7\NOj Na* K*,Mg?*,Ca?",

BEPRARRRLEARRHEFMILES AR R KRR ET AT GR 9
R, RROEFAEPRT H0, HHO0>CO:, XAMEEHKK ALY HEREERLEY
HRARIEA X%,

#B (CO+H:+CHO/NALFTLARH, 58, #H. W KREREY ML, KKP &9
AEMIZERK, MR EFRET CO.5 Holifk Noo RUIKRK Q&R L THIME B9 4
{-_,ZE:&]Q

B Na*/K*HRIER &, kK D& S5Hfalk, Sakhk, BAEKRRRRRKE
@AM, UL WIS AT AR B R R A .

A ERREMRE, —RFSNREERE, Z2RU LRMHEETRAZY KRG
BERR. R AR FIGERE, BRI

BEES, RRXKOELYVAXAMH CIUDE T, SHEAKESHREV REREV AR
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Table 8 Composition of gas-liquid inclusions in quartz
from the Zhangjiakou gold deposit
i d # B ban (mg/g)
EE= B G IE
E- cl- NoO3 soi- Na* K* Mg** Ca*
PD 1-04 LIRS 0 8.89 0 2,85 2,63 0.51 0 0
HS 1-04 MR 0 10.37 0 10.22 4.87 0.38 0 0.36
XS 1-02 L= 0 5.24 0.11 3.58 2.78 0 0 0.54
XS 2-01 e 0 6.63 0 0.89 1.59 0.26 0 0.26
XS 4-07 11 0 2.52 0 2.21 1.64 0 0 2.14
XD-05 a8 0 7.15 0.92 2,25 2.45 0.92 0.15 0.46
XD-08 i 0 0.97 0 1.74 0.77 1.74 0.57 7.33
0.44 1.04 — — 1.47 0.08 - -
0.01 3.0 - 2.9 1.13 0.79 0.36 1.74
S i BE % (ppm)
s B RFE
|H:0 CO; H; 0; N3 CH, co
PD 1-04 A 1266.58 21.22 0.02 1.25 0.78 0 0
HS 1-04 i 1088.19 21.40 0.01 2.6 1.61 0 0
X81-02 Ag 1127.09 21.28 0.03 1.22 i.1 0 0
XS 2-01 LN 872.68 4.2 0 3.09 1.69 0 0
XS 4-07 1% 321,79 2,93 0.01 1.89 0 0 0
XD-05 LNE] 632.9 5.1 0.01 0.52 1.23 0 ()}
XD-08 P 196.63 Fi} 0 0.9 0 0 0
187 11.5 0.59 — 8.85 - -
6.9 0.022 — - - — —
B 5t 45T H:0 Na' - Cni" SO}~ |co;+H,+cH,| X
COy K* F- Mg** Ccl- Nz sk 38
PD 1-04 k=] 59,69 5.61 0.43 27.23
HS 1-04 IR 50.85 12.82 0.985 13.298
XS 1-02 78 52.964 0.683 19.37
XS 2-01 L] 207.78 6.115 0.134 2,485 X
XS 4-07 b)) 109.826 0.877
XD-05 e 117.204 2.663 3.067 0.315 4,698
XD-08 WK 0.443 12,86 1.794 .
16.261 18.375 2.364 1.366
313.64 1.392 300 4.833 0.967 €13

» WAL, hEBERKFE (ER.

B R ML
BSh, KK OV AXRKMBEE RS T Na* >K*, Ca** >Mg* HSO: "R &N

FHE

WEREE K BIF RARICERFIED BT, &R SHERHPH CL, SO FHTLHMEC
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Table 9 Characteristic values of the composition of gas-liquid

inclusions in quartz from different types of ore deposits

B 3 A 55 -Mo-W-Cuf BBk g~ BR&T

KROEF
FRIEN - ~ Rk | Mo FH ¥Rk | W ¥k | Cu RERK | HEKR kgl
H:0/CO;, 1.08 12.01 0.85 0.62 10.53 8.19 ! 116.03(8)
(COz+ Hz + CH4 )} /N2 3.24 0.33 3.29 3.45 2.53 l 11.36(6)
Nat*/K* 6.13 8.73 6.67 23.20 5.15 1.07 6.71(7)
cl-/F- 6445 38.79 151.18(2)
so#-/cl- 0.773(8)
B kB €32 A3

iE: FHESNAFERE.
BTSN R FLTRE, foh&EMe, g8 CUAR T s, ME
BERER, SWABRNEARTFE&OKIZ, YCrANa" S REM, Z&FET 5 &FK
Na(AuCly), Na(AuCl,), NaCAu(CLOH)JLA K NaCAu(CLS)) EF& &%, e RAEED
W, ARTE&MHBE. FLEEmE, AFE—-FHET.

LR, kX D& AR ERBLFIED: KHERSES HO,C0., H 5 HH,
B N, Oz EHRAYPEHEFLA Na*, Ca?*, K*2hE, FHEFFEEAHCLI-, SO~

HI/MEERGHEEMRA TR A& BREAmEE®, £324 3.5—16 wt. %5, F¥h
10.82 wt. %,

MNEFRET BEAFERELRBEY A RLEERBRIHED, HEGH: EHEE
RERPHEY KBEARS TS Ca?', Na*, CITRSOL™, &4 B &/ (14—16wt. %
NaCl); HHEBRERPET KEEARILAE Na*, K*, Cl7hF, SHEMK (0.5—7
wt. % NaCl)s BABLIRMET KBERRSE A Na, K*, ClI°, HCO;, &#hEH6—
12 wt. % NaCly HNBRR-VIBRESRPEVRKEEERSE Na*, K*, SO;~, CI5,
BB 11—19 wi. % NaCls #F KB BREY KE X # &R 2F Ca2', K*, Sb’*,
As**, Cl7, SOi~, Bl 1—4wt. %,

B, KX OEVEEHEEEREREVE, 5LERBEHR % BARXEHER
T, HEHEEZLITRASUARRYNEST KAXBEAHERE, XTREKRERA SN
ERWARBERSSTZE&V BREFER,

BZ, BRROST MR IERD - P SEE, M. Na'-Ca?'-Cl B & Na*-
Ca**-SOI &, PIER. PrREMKIERE,
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Table 10 Unit cell parameters of quartz from the
Zhangjiakou gold deposit

&4&M| [Al+K+ Na
fz = b= = H & a(X) co( &) co/ag Vo(K )3
(g/t) (g/t)
1 PD 1-04 e 4.91455 5.40543 1.099 113.0652 0,00 419
2 HS 2-06 LIN=R:) 4.91862 5.41919 1.102 113.5406 0.032 360
3 XS 1-02 AHB 4.91056 5.40007 1.099 112.7885
4 XS 1-01 AB8 4,91618 5.40873 1.100 113.2094 0.018
5 HS 1-01 MK 4.91299 5.40603 1.100 113.0057 0.034 258
6 XS 1-04 KR & 4.92312 5.41571 1.100 113.6757 0.096 530
7 X8 3-05 MK & 4.92063 5.41362 1.100 113.5169
8 XS 4-07 % &, 4.91724 5.40852 1.0999 113.2619
9 XS 5-02 MK & 4.91720 5.41063 1.100 113,2961 0.034 224
10 XD-012 MK 4.91919 5.41330 1.100 113.4438 0.43 369
OO0y O 4.917028 5.410253 | 1.1001 113.28038 | | 358.5
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(R), V=113.36668(3)%
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Abstract

The Zhangjiakou gold deposit in the northwest of Hebei is a large-size
quartz vein type deposit on the northern margin of the North China pla-
tform. The present paper deals in detail with characteristics of two major
types of ore-bearing quartz (milky quartz and ashy quartz) from this deposit
ia such aspects as gas-liquid inclusions and their compositional characteristics,
micro-deformation, and typomorphic characteristics of the composition and of
the cell parameters.In addition, a discussion is made on the relationship
between gold content and different typomorphic characteristics of quartz,
together with a comparison of typomorphic characteristics of quartz between
this deposit and some other typical gold deposits of the world. The above
study shows that ashy quartz is different from milky quartz in such characte-
ristics as gas-liquid inclusions, micro—-deformation and trace elements, and that
the ore-forming solution of the Zhangjiakou gold deposit must have been a
kind of Na*-Ca?*-Cl~ type and Na*-Ca?*-SO~ type mesothermal-hypothermal
solution with moderate salinity and weak alkalinity. These results combined
with the geological setting of the deposit have led the authors to conclude
that the Zhangjiakou gold deposit is of metamorphic mesothermal-hypothermal

type.



