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Fig, 1. Geological sketch map of the Yuerya gold deposit,

1—Quaternary; 2—Siniany 3-——Yanshanian granitc; 4—Lamprophyres §—Diorite porphyrite)
6—Vcinlet-dissemination zones 7—Ore vein.
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(1) ZHERETBHRAFERBVEARHOAETAE, WiEy (K1) BRE
AE MnO. ALOs. % CaO HH{E, FURHILEME A, M 51 4 B b Spese.si~es.2sPYTo.samt.r2
Almgas.iso

(2) BHEPERBHALOS R (ALO; 13.20%~16.11%), TiO& BB (TIO,
2.28%~3.87%), MFEE/h, % F0.39~0.57 (%2), 7 (AlI°*+Fe®*+Ti) -Mg-
(Fe**+Mn) ZMHEME (FA2), #RABRVERBAERX, EFe*"-Fe**-Mg EfE L (A
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Table 1. Electron microprobe analyses of ganet from

granite of the Yuerya gold deposit

P A -

p=3 -,‘E:\,L\ T S10; TiO: Al;O3  Cr:03 Fe,039  FeO MnO MgO Ca0O B VAR
YR-103 32.69 0.44 18.09 0.12 10.05 1.20 36.50 0.07 0.96 [Spcon,s; Pyri.zeAling s
YR-121 32.92 0.14 18.26 0.19 10.86 — 36.54 0.36 0.91 ISpecos.2sPyr;.r2Almy
YR-182 i 33,02  0.59 18,03  0.090 10.26  0.38 37.38  0.37 0.98 |Speor.a:Pyri.z:AlmiLge

D FeO: AP AdRNTZHEE GPI5H, 1983) HESER, YR-108, YR-182 B# 04 i Er YR-121 HETERES
Spe—E A Pyr—BEHEA Aln—RBEG. BHROFPEBEAY 50 BFE = e, FX

[
% 2 BREEBESVEREFERSBNLFAR
Table 2. Chemical composition of biotite from
granite of the Yuerya gold deposit
@ b ¢t o4
B g B .
= - S10; TiO; Al;O3 Cr:03 Fe:0;0  FeO MnO MgO CaO BaO Na,O
YR-108 36.26 3.13 15.60 - 6.26 15.34 3.63 7.15 0.05 - 0.19
YR-121 36.50 2.32 16.11 0.02 6.54 14.63 2.67 7.54 — 0.27 0.21
YR-182 37.31 2.28 15.43 0.12 8.52 11.22 2.21 9.86 0.02 0.37 0.23
YR-206 34.38 3.87 13.20 0.03 9.74 17 .47 1.21 6.60 —_ 1.36 0.33
B | AFRERFRY QLAETFHD
MF®
K0 & E ISiit Tis Al3* Alet Alf+ Fe3* Fel* Mn?* Mg?t Na* K*

9.32 96.93 i3.01 0.20 1.53 0.99 0.54 0.39 1.06 0.26 0.88 0.03 0.99 0.40
9.50 96.31 [3.03 0.15 1.58 0.97 0.61 0.41 1.02 0.19 0.93 0.03 1.01 0.43
9.79 97.36 |3.0{ 0.1{ 1.48 0.96 0.52 0.52 0.76 0.15 1.20 0.04 1.02 0,57

8.93 97.12 (2,94 0.25 1.33 1.06 0.27 0.63 1.25 0.03 0.84 0.05 0.97 0.39

® FoOFRARMEEZRELER OMF=Mg?/(Mg? +Fe? + Mn®*)
3), BWABEE NNOEMLE Y b, BoRH IR fo, B, XRS5k ERE
B i BRI L,

(3) £HbERYERNNVBHERE (Si0; 71.64%~T75.22%) . & i (K.0+ Na;O
8.21%~8.67%) ML (%3), £ SiO-AR B LM AHBRMEERER, AN 27K
BB ERS (DI BELT84.18~90.52), RN AR TR EmRERS FELEM, X
SRt A BOE BITE K AL,

(4) WMEITHKFME L, Rb. Sr. Ba% AHFRATLENESER, M Co. Ni. VR
BITEMCu, Pb. ZnEERRATENSEMR (R 4), BRRb. Pb i, HATEMER KBa/
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Al¥+Fe*+Ti Fe'+Mn

H 2 BMHEEVEREDBREGH Mg*-
(AI** + Fe’* + Ti)-(Fe®* + Mn) E#R
({5Guidotti %, 1975)

Fig. 2. Mg?*-(Alé* + Fe’* + Ti)-(Fe?* + Mn)
«diagram of biotite from granite of the Yu-
erya gold deposit,

Fe*
. MH .
N
\
Fe** Mg

K3 MEELTEREPERZBRYM
Fe**-Fe?*-Mg & %
({§ WoncsHiEugster, 1965)
Fig. 3. Fe’*-Fe?*-Mg diagram of biotite

from granite of the Yuerya gold deposit,

£33 BERESYRTEHERLERS (%)

Table 3. Petrochemical composition of metallogenic

stocks in the Yuerya gold deposit

¥ 5 = # | Si0; TiO; AlLO; Fe;:03 FeO MnO MgO Ca0 Na,0 K;0

KO0+ K-,O

N2.0 N0 AR DI

YR-157 | B{ERE | 74.05 0,10 12.17 0.01 2.30
YR-198 | B97Epg e | 71.64 0.16 11.88 0.68 4.28
YR-168 | ZfEdE | 75.22 0.10 11.80 0.01 1.52

YR-210 | ZT9ERgE | 73.91 0.10 11.91 0.13 2.71

0.04 0.21 1.50 4.30 4.37 8.67 1.02 4.39 | 90.52
0.08 0.67 2,13 3.75 4.61 8.36 1.23 3.30 | 34.18
0.08 0.i5 2.59 4.19 4.02 8.21 0.96 3.65 | 90.10

0.14 0.15 2.03 4.29 4.06 8.35 0.95 3.99 | 88.79

AR—BER; DI—5FHIEH MuREHURAFRDPLIRENE

¥4 BHESTRTEARRATRER

Table 4. Minor element contents of metallogenic stocks

in the Yuerya gold deposit

(107%)
- . e
Rb Sr Ba Co Ni \Y% Cu Pb Zn
YR-157 123.9 94.4 509 3.9 3.0 9.5 9.6 25.1 16.9 1.31 3.27
YR-198 132.2 258.0 595 8.7 10.8 26.6 3.3 29.1 29.5 0.51 2.31
YR-168 137.8 63.9 236 3.4 2.9 10.1 1.1 28.7 19.2 2.16 3.69
YR-210 138.1 89.5 261 5.9 4.3 13.2 8.4 40,2 23.8 1.54 2.92

MR KRFRN 25 P 0 AXRES R E
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Table 5. REE contents of metallogenic stocks in the Yuerya gold deposit(10~?)

LREE

5 La Ce P Nd § E Gd Tb Dy H Er T Yb L REE
B 5 a Ce Pr m u y Ho r m u z I

S3Eu

YR-157 18,5 38.0 4.2 14.3 2.3 0.34 1.6 0.28 1.7 0.34 1.0 0.19 1.5 0.25 84.50 11.82 0.52
YR-198 23,1 44.6 5.0 17.0 2.9 0.45 2.2 0.36 2.3 0.47 1.4 0.24 1.7 0.29 102,01 10.39 0.53
YR-168 14.0 30.5 3.5 13.2 2.5 0.24 2.1 0.35 2.1 0.42 1.4 0.26 2.0 0.32 72.89 7.14 0.31

YR-210 15.4 34.8 4.2 15.6 3.0 0.24 2.5 0.42 2.8 0.59 2.0 0.39 3.0 0.48 85.42 6.10 0.26

HEKEFARNERDLLREBICPHENE

Srib{EH KRB A SXEEE (1984) ALK

BRI R B O, il
(5) MELERLMETE: BLEBREK, o
IREEZE{LF72.89 x 1076~102.01 X 107%; RERE %
+# 8% WE, LREE/HREE=6.01~11.32, & 1 e
A —BMH RN, 0Eu=0.26~0.53 (X5, B § = JR-157
4), LARSHE Taylor (1985 & EREH
{(ZREE.LREE/HREEFEusy 4146 x 1076, ol G N4 Eu Tb "Pﬁ?ﬁ“
9.53. 0.61) M, BATITIRA LMK AEH o - S
Sy B R E B4+ BERETVERARLTRR
(6) 2HEARGEHNELEREZN, A Fig. 4. Chondrﬁeg—g:fmalized REE
AR 3O (K 10.49%, L1 A FE B ¥ 411.56 %, patterns of granite in the Yuerya
AR TIIE N & 0Ol LTS M. gold deposit.

EARRETE Sy B B &9 BREA RIER H PR R E R .

3 BRI

3.1 RFORGLAVRSHEES

PEESEKAXAREBETREBNLREY. EANRES, AEMHLREE. KM
BEE. SBECO.MTF W LHaRASE, X PURBEHLERDE, HINET LKA
BREE. SEHARGEMEHAEGALEE-BRBOANHBBLIEAR, REERFIR
PEAETRERBEMR. BEENMMER/D, KESEMnLLT, BELZEE. HEE.
EREAFHAAMR, KEHALEFEHRBLERR/D, BHEN~15% 2 KAQEE
MRRHEEREEHTT0%~90%,

KOFHTVERARXREAKEHR O EERIMHMKEHEE R, WTLAEH:
BEES MRS B U HO L &5 %, BshFHCOMCO,,CO/CO, thEE{T0.18~1.29,
RSN TFL, BrRdkkRRAEMHME CO fF, MHERSFHEFEESR K. Na*,
Ca?*, Mg®**, HthK*+Na*>Ca?* + Mg**. K*/Na*tbE3{LT0.17~4.22, Ca**/Mg**lb
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Table 6. Gas-liquid composition of fluid inclusions in the Yuerya gold deposit

=3 = YR-165 YR-163 YR-213 YR-20 YR-12 YR-215 YR-57 YR-22 YR-420
co 2.65 1.34 3.77 2.15 5,12  3.35  2.17  0.79 1.28

(ml/lOOg) «0D . . . . . . . .

COZ
g (m1/100g) 4,27 4.18 4,40 4.23 3.97 2.81 4.31 4.30 3.83
B H:0

N (m1/100g) 39.42 69.38 64.22 125.89 91.26 38.06 71.54 33.74 95.32
CO + CO, 6.92 5,52 8.10 6.38 9.09 6.16  6.48 5.09 5.11
CO/CO; 0.62 0.32 0.86 0.51 1.29 1.19  0.50  0.18 0.33
K* 47,42  6.01 11,72 11.18 17.25  2.41 17.46  2.35 0.92
Na* 15.41  4.22 5.66 2,70 4.09 9.23  4.45 6.37 5.40
w5 Ca?* 4.74  3.41 4.65 1.89  2.11 9.64  3.77 5.37 5.28
Mg™* 62.84 0.97 1,01 1.26 1.99 0.80  2.40 1.34 0.46
# HCO3 158.57 19.49 26.87 11,00 16.75 31.32 23.28 36.89 19.76
59 F- 0.95 0.44 0.46 0.24 0.42  0.96 0.44 0.91 0.39
4 cl- 16.30  2.44 4.04 4.51 6.95 3.21  5.48 2.35 2.99
. S03%- 212,22 17.54 20.67 10,99 24.20 94.35 26,53 13.41 10.34
(1075 K*/Na* 3.08  1.42 2,07  4.14  4.22  0.26  3.92  0.37  0.17
Ca® /Mg?* 0.08 3.52 4.60 1,50 1.06 12,05 1.57 4.01  11.48
F-/Cl1- 0.06 0.18 0.11 0.05 0.06 0.30 0.08 0.39  0.13
3% B (wt%)@ 12.98 2.21 3.68 2.82 4,34 2.81 4.47 2.07 2.38

LAERESE 0 155% 103 54X 10% 21.6x 103 15%x 10® 835 150 141.3 86.3 3

@ XWEREAGTHERRIT ALK ERUSHRAYELERK
@ FREEERIUTEB. BRAFERBERATOERRNE

{H4rF0.08~12.05, LMK/ Na*L{EHf Ca®t/Mg* ELIEHTE 1 LI L, KRBt &R
MR EK*, Ca’*, FABEFLAHCO,™. SOi hZE, F~, Cl kZ, F/Cl” LT 0.06~
0.39, HPWB/IT 1, XKURBKRA—~FEER. B TESRNELIRPAENEDHES
TFHALRSOI ™, FrLABAM R SO MM Z EAR RERE RV AR PSSO L& R, SOI-
e R RREMRT R RER. Rk HCO; & B, Rtk ib T Hmkm /it R
%,

ATRAERESKHRY 5&HNXE, HaEEKBEMHERY SHEKEN&& ]
fTTHESLEH> I (K7, B5 . HEXRTLUEH: MEEEVAEKEHE &R D HE
W2 IR Y, BHKRS S K. Na‘t. Mg**. HCO;. Cl” &4 4L R RE itk
BESKENSSBRZAHADEHEMEL, MHXEDEENEEREYEIYLE, TEH
B 5k &SRNGS HRAMEE, LRBELSBRE KEGEESET R
FEEMREHEM.,

3.2 RV BEEREAHGN

EASKKHAGEAY—-RELRE BEXHRHMRABWS (1989) MEHTD (1989 ®
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Table 7. Correlation coefficients bztween gas-liquid composition

and gold content of veins in the Yuerya gold deposit

gt B co co, MO0 co+co, 22 L9 g Na*  Ca®*  Mg? HCO3
CO; H.O

9 -0.03 0.27 -0.32 0.07 -0.11 0.28 0.84 0.77 ~-0.07 0.93 0.91

N - _ - _ K* Ca?* F-

it F- C° K'#Na' Ca+Mgh F4Cl° o Eo oo BE 7.=0.01

9 0.37 0.84 0.87 0.92 0.84 0.18 —-0.42 -0.31 0.88 0.76

co
C0/CO, j__}_T
CO+CO,

co/H,of—

Au

Na*

co,
K' / Nl’ H

F
Frerp— 1 l
M T

Calo

09 07  o0s 03 01 01  -03

R
A5 BHESVBRGIBEHRS SHNKES S RN R YURKERE
Fig. 5, R-mode cluster analysis of gas-liquid composition of fluid inclusions and gold content
of corresponding veins in the Yuerya gold deposit.

BEA) RPEEY-BEENLT243~395C2 A, & T280~330C, AXRDEEKRY
BELEMLTI05~410C, BBV EEREAR—SEHATRIE, FIRLEANERE
ERRIBEHERMEEREENSE, & Roadder (1980) A NaCI-H, OB ZE #p
(E-T GRE)-» CGHE B, HREEHRY EHMNF 111.4~30.4 MPa, HER
ERAMERER, ZWURYERA—MTEEA. HHAFRAHIEER,

4 B HBRKRIR

Ry RPRLENSGATELETREVYRREHBEERER. £8FHTIX KA
BE. A RAREONZEREN. FXRTHAED 00 [HELT 9.78%~13.16%,
FIH Clayton % (1972)HE 5K Z AR ELE I EHBHEH 1 6°0u,0 1§ & /LT
3.06%~7.85%, MBMAXPEEOEE KN IDIE T L T-82%~—87%, LRKA
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Table 8. Hydrogen, oxygen and carbon isotopic composition of

vein quariz in the Yuerya gold deposit

BRE ¥ % 2 % &k HHEEH®
Wox | BB OB 5 ke B
BEO(C) 3'%Oswow 3Dsmow 3'*Cepn 3%0n,0
Eiza*ﬁﬂﬁ“ YR-42 PEMEWE RPN aER 400 14.89 ~90.4 ~—7.85 10.83
Q-py-cp YR-20 J\BL 8 hEr1029 Bk 350 11.11 -82.1 5.80
YR-163 PHAFH373ImBIE 9 Bk 350 13.16 7.85
B B yRroans B 7 i B9-28 8k 350 13.05 7.74
o dig:] YR-12 B 7 hB9-28 5K 320 12.14 5.93
Q-PyBR B
YR-215 AL 7 thB9-2E88k 320 12,51 -87.3 6.30
Q-Py-gysy YR-22(2) J\IL 6 thB: 9 BBk 305 11.30 -84.2 -5.82 4.58
YR-57 FHAH500mehBE 148 305 10.64 3,92
MABNB yR_165 EHAFAOMBBE 9Bk 305 9.78 3.06

@ EEMBREAXSREAH—EEYY, R2EHKE
® H$:10001naq-n,0=3.38 x 1087 -2~ 3,43+ H 5 R (ClaytonFl O’ Neil, 1972), FHRSAE 2, HIIAEHR

HERPLELBRENE

5H P Taylor (1978)“ it BAKKNGE. &R 6L FH R D= —40%~—80%,
3'%0=+5.5%~+8.5%) AL (H6), BREFHHHBKLIAEKAER,
BKAEERRE th § 8°C co, (6 % . T—5.820%0~

o » SMOW —7.85%,, WHESEIE M PCHE (62°C~—T%,
S‘i ) Faure G, 1986) 1 8 # 1E ™, XRM¥ RMTAEX
g BB itk B R AL
§ -1 : % 0 FIH TH R M Hi & B OEMEL R
Bk, FIHAH P Taylor (1977) UM AKRK/FH E
awf (W/R) HEAR®,
ot W/R=C(8{—8!1)/(84— (3f—4)], 4~2.68%
' 1087°°%2—3.53

B 6 “Eéﬁiggmw“*“’ Koo ! s Eo ORI EMIE, o IE K BiakiE

Fig. 6, §'0 versus §D diagram of B 010 W9EH 1] 11.03%, AHIRKNS oF HIZERN
ore-forming hydrothermal fluids in  +9.5%, HIMMHHRRE K ABW/RIERMR M
tho Yuerya gold deposit B EER—HFITRI. HEBH. M EM0I0E
BT 11.30%~13.13%, BLI A AR LA LIEEE N, RN 01°0 Y BRIE 1 4
B, BRERVRRTAA-RAZAHAEERRREE, R EEESRALESN T %
AT, B W/RESER&SRMHIETa, 4 W/R LEEMN, 2AL4E BE, 29
K- R I S L3R A DR
F105UH T X B ALBs oo SIEMZ LR, =ML K hBk R R Y —, 6%S &
BILT0.99%~3. T1% 2 ], BEH2.72%, HEEHDEY~3%. RIEFT K LR LT
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Table 9. Wholerock 30 values of altered rocks and evaluated W/R
ratios in the Yuerya gold deposit
302y |EERIRE Au
B 5 RHEAE EEMBLR W/R
%) o (10-%)
YR-23(3) 8SHWH IF & HkAh. B=8-BEB1L 13.13 | 320 4,56 [136.,50
YR-84 PAF500m b B o~24% BRA-H=B1 11.98 | 300 0.44 8.75
YR-45 145622 mh B} Refr. BT, BEIE 11.71 | 300 0.28 6.25
YR-43 1457622 mrh B BB, BB 11.57 | 300 0.21 | 28,50
YR-134 ZK103~122m B, B, A5 -85 11.30 | 280 0.08 [<0.10
f: AR KEHREMZRPLIRZ AR FREENE
=10 BEHEVRXEEHOSHIAR
Table 10. Sulfur isotopic composition of sulfides in the Yuerya gold deposit
¥ 5 ! R OB fr B ‘ Fomoa A lwwqm‘ 3%s
I —
YR-13 | BTt BE9-2 Bk ! Pylk, 5 RCp. Q | ey | 27
i Py-Cp-Q ey | s
YR-20 J\BL 8 H1Bk102+53 Bk - ‘
. Py, CORBMBIIERR) | Cp | 2.65
YR-119 | EAHFsoompBa~aHE | Py-Q Py | 3.37
YR-212 f BT R B9-2%5 fk I Pyfk, RO Py } 2,69
: ; Py | 3.35
YR-214 ANYL T B2 5k Cp-Py-Q -
Cp | 2.87
YR-215 ‘ NI T B 9-2 Bk Py-Q Py | 0.99
Py | 3.29
YR-216 B 7 daB9-2 55k Cp-Py-Q(Cp#%) *
Cp ‘ 2.81
Py ’ 2.34
YR-217 A\Gi8th BE102 5 5k Cp-Py (4B {L¥hk)
Cp ) 1.92

. Py—®ETs Co—H#HY Q—R%. BRHHRAPERNERILLRENE

fedpiso™SiE, FRLATH Pk ZEME: (Pinckney, 1972)¢, KRBT R Ses
&30 +3.1%, L{E SHERARML, RUTXKERE, WEERAERER.

BEVUFINOY T AR REKN S P RABORERAREYL:. OF XAHARGIA
B2 H, SRR RE, B E B K /D, *°Pb/2Pb=16.0013~16.2177, %
0.2164; 2"Pb/***Pb=15,0931~15,.1882, #®20.0951y *°°Pb/?*Pb=235.7010~36.0404,
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Table 11. Lead isotopic composition of the Yuerya gold deposit

B = v oW b, il 2 e
38-2 5 &5 16.0013 15.0935 35,7010
38-1 B ® 16.0591 15,0931 35,7826
79-4 bk 16,0771 15,1433 36,0389
74-1 B e&w 16.1574 15.1423 35.9969
76-1 B} a 16.2177 15,1882 36.0404
117-1 F & 16.0516 15.1046 35.7785
71-5 f Kk /® 16,4072 15,1884 36,1802
131-2 @ &k R/® 16,3990 15,1628 36.1195

O BEREHS1989), BEAKTWBEFBEAREFEALESNE
@ $KRBGRRSERE (NS hFRE
® HRTE_RKAERE (LERE PHRKA

®0.3394, LRKERNAX AT ABRRAMLKLHE TRESHY—LER: Q&b RAH
MR FLAR ST RSO RCBARBRAEE, Er_FAFHARGRIE, HRESRTH
AR, XBEETEARTHREEERASRER.

5 & 1’

(1) F9%. ARERMRCZHENSLGARRNGHELY R S RAMHTK
B (SED ERAHER.

(2) HELEBOHMREFRHELSY KT KEE CO.,, HAFE &K', Ca,
CIURMHCO & &, Ry RA0EEE EREH T280~330C, EHELT 30.4~110.4 MPa,

(3) RMFENGATERARERET RV BACLARADER, B REERY %
REBRBARER.

2 F X M

1 XESEEHERELXDIUBTRABRECESE. L 2%H, BERER. EREAMWENRY XRERER
SR XEHR: IHRHNFEERERME, 1984, 511~525

2 REBS. EEIBAVSTEKMREREENEFSR. I, RAMEF~HARXFTR. PREFVEIER D, XK
R &EHEXE, 2 (ERHMR). b5 #EHEM, 1989, 1~48

3 Taylor S R et al. The continental crust;Its composition and evolution. Blackwell Scientific Publications,

1985.
4 Roedder E et al. Geologic pressure determinations from fluid inclusion studies. Ann. Rev. Planet Sci.,
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Abstract

The Yuerya gold deposit located in Kuangcheng county is a typical depo-
sit related to Mesozoic granite of eastern Hebei. Mineralogical, petrological and
geochemical investigations indicate that the ore-bearing granite should be clas-
sified as the transformation type (i.e.S-type) granitoid. The main evidence
for this conclusion is as follows: (1 )the euhedral aluminium-rich mineral par-
tschinite was found in the granite; (2 ) biotite in the granite is lepidomelane
rich in iron but depleted in magnesium; (3 ) the granite is rich in silica, alkali,
LILE and LREE, and shows medium to strong negative europium anomalies

(8 Eu=0.26~0.53) 5 (4) the granite is enriched in ¢80 (§'*0=10.49 %~
11.56%,) . Fluid inclusion studies indicate that the ore-forming fluids are rich
in CO,, and have higher K*, Ca?*, ClI-~ and HCO; contents. The ore-forming
temperatures are mainly in the range of 280C to 330C, whereas the
pressure during the ore-forming stage vary from 111.4 MPa to 30.4 MPa. The
salinities of hydrothermal fluids have an important effect on mineralization.
Stable isotope investigations show that in the ore-forming fluids, 6'*0=3.06%,~
7.85%, 6D=82%~ —87%, 63C=—5,82%,~7.85%, 0%Sgs= +3.1%, and the
lead isotopic composition of ores approximates to that of feldspar from granite.
These data suggest that the ore-forming fluids might have been composed
mainly of magmatic water, and the ore-forming fluids and materials must

have originated chiefly from the magmatic system.



