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Table 1 Depths of ore bodies

Vv K = 171 1 07 175 52 10 108
BHRE (m) —500 SREH —300, —100 +100
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Fig. 1  Geological sketch of Linglong Gold Ore Field
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d.Cu.Pb.Zn Z k(3% 2)

2 Cu,Po.Zn ST UE 805 [0

Table 2 Variation of Pb,Zn,Cu content in the ore field
#HOBI(E—wW) Cub Pb%; Zn' AN s'afr,—J_ Au E—J Ag*
- A i) 0. 15 ‘ 0.03~0. 10| 0. 31 ~0.08 0. 006 3.5~10.0 1~R.7 2.7~9.7
o1 (R H) ‘0'&1;%‘945 0. 19~1. 47 | 0. 68~1.36 0. 007~ 0. 040 3. 0~10.0 1 19
Sh4F(108) I[o. 10~2. 27 (0. 10~8. 94 I 0.15~1.56 F) 003~0.75£ 5. 0~20. 40 6.7 | 193
¥ AuAg A HE T IE LA AT

e. & HMEBMKIE (XD . EMARSGTERGEE D S CRILIX 853.5)  JLR(635. 0),

®3 BTHEHRE

Table 3 Fineness of gold ore veins

] ] ,
Wk = 10 48 17 52 ! 51 L 108 126
LA 829. 0 825.7 8497. 8 761.2 893. 4 [ 634. 2 659. 2
f.8%s HREBE (R D

x4 BT REREAIE (235 1E 805 B

Table 4 S-jsotope analysis of gold ore veins

N S 48 47 52 T 53 55 108
N
SIS 8. 11 7.11 y 7.07 ; 3,10 6. 33 .90
4

g 0"0 HIHBH (KD

&5 BYRYT HHRK 0T ARSLE)

Table 5 O-— isotope analysis of gold ore veins

vk 48 52 55 T 108

MEBO(H)) 9. 97 I 13,00 [ 14.72

h GBS TR EREREES R 6)
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Table 6 Homogeneous temperatures of ore quartz inclusions

w Bk g 48 52 108
¥athBE O 327 313~310 290.5~314
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BELERSARYER.

3.2 /=L
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TROBERECBRARMNEERAMEZ S, HRKEREAX —PHMAMKGHMARAKA,
A EEGLFEE RGN, K EXHER REERE RSB B A, A KE Fe'r,
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3.4 EEfL
B RIET AR, AR 5L <3m, SESCA S W, A HEBRRI I BRIECE 5 B A R G
REEAEE S, EHREFENERCRA B RERARRGE EXHHFAR, ERH
KAEBE = GG T E R B Si0, KRBT . &6 3H BE HRRAT  ITRBUE M
W BBCR R RH R A
3.5 HiGt
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" " Table 7 Calculations of materials which were carried in and out during rock alteration

» Al RBmEEE H x A B K H
90,
| s rrTH% | BAREEHOH | MAGHTH—) | THRTFHO) | IAGHEH(—)
Si0; 73.34 52. 10 —28.90 76. 05 +3.90
TiO2 .14 0.14 0. 00 0.15 0. 00
ALO; 14.19 7.10 —50. 20 12,47 —12.20
Fez0s 0.77 27. 69 +3370. 00 2.70 +240. 00
FeO 1.74 1.23 —29.20 0.91 — 45.80
MnO 0. 05 2. 24 +3100. 00 0. 09 0. 00
MgO 0. 26 1. 00 -+300. 00 0.46 +83. 00
Ca0 1.74 1.03 —41.90 0.53 —71.00
NazO 4.08 0.18 —95.50 0. 29 —89. 40
K20 4.19 2. 39 —42.20 417 0. 00
H,0+ 0. 41 4.48 +1082. 60 1.98 © 4-859. 40
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G AUFES B 0 4 e 2 B R AR R A0 A AR 3 G0 T SR B 45 R (B ) R AR R, |
Tk SR e B Y TR B TR B Bk~ AL - B E AR A R B
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Fig. 3 Sketch across 595 vein at 230m level
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Table 8 Ore minerals
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XY ST WETRAHHER CRBR)

Table 9 Electronic probe analysis

&V | HX il il Ens Co Ni Te
Ak P i1a T L | FH
B#E 2 | 81.56~85.01 |83.29| 14. 09~176.83 |15. 46| 829~858 | 844 | .0~0.13 | 0~0.01 | 0~0.23
49 | 7 | 52.00~71.89 |63.70] 28. 62~46.82 |35. 48| 529~715 | 643 | 0~0.06 | 0~0.01 | 0~0.46
£10 ST HFRAKE
Table 10 Mineral occurrences and characteristics of ores
F. B (mm)
it P FeARER Lk ¢ ® & ® B%
E - &
1 HHT RS 33 BRI R R EAR | 0. 006~0. 12 0.03—0. 10 51.6
2 P & 0 19 FR R R AR 0.01~0. 15 0.03—0.15 1 29.7
3 HETEES 12 AR VBROIR AR HLAR 0.01~0.10 0.03—0. 10 11.8
4 EBvass 24 ERAR 0. 006~0. 08 0.01—0. 06 6.7
5 HETase 10 FEL I gRLR <C0.006~0.03 | 0.008—0.03 0.2
®1L BETYREMHLEMTAE 5O
Table 11 Chemical analysis of gold in monominerals
5 Au(g/t Ag(g/t)
B (1 HAAERR) 86. 4 78.78
EHY I HHRAREES) 52.:00 36. 36
E - UNQ R iR WA ) 40. 00 40. 40
EET (B HED 85. 71 242. 40
B eEw (D 2.00 75.75
HHEBKATD 1. 00 20. 20
B REAEHD 1. 00

GAELER, AN =ZA41R . EEEUSST HERSHFE. HING LURRELIREHE
BHERT BT ERARARE, EXEKT MRV 2N E S5 EET AR TLUE
REIX R ORI B A B AR & R B 4558 s i T HREE IR L BT & EMARE . H 600/
HETRELE, VBEA-REKT A SRET N SR —PRURKT TERITHARN,
HNEAX X AT FEE EEFRAAREHERMALEN. b. HEFT BRESHA
TLUNET T NN R, RRET R L B AR SR R EEE. B
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EREWN T ST YRR R MR A RR &S A Pl TREsER  Ben
B, EERaRE. o RPHET OWE, FYEARNEREAZ . RZILTFEE. REV 5&
EMERMXR, WA R, HHRET R EER TN &0 EEINE.

%12 WEBRTEHSH

Table 12 Electronic probe analysis of sulfides

iy B Au% Ag% Co¥% Ni% Co/Ni

HEw (1R RRR) 2 0 0 0.05~0.9 | 0~0.02 >2.5
WD (1 R BRI 2
BHY (I REBANE R 2

&y (1 AR AAE R 4 0~0. 36 0~0.22 | 0.03~0.05| 0~0.03 1.7~2.5

; :

1
1

0~0.01 0~0. 24 0~0.03 0 x

0~0. 01 0.04~0.69 | 0.03~0.1 0 x

HET (B ED 0. 04 0. 52
NP GEZHrBD

FHT EBED

0 0. 02

0 0

4.2 THEMEREH
TEMELEES/\fa ARREREE  EZARNBESNFUEKNETERTNE
WEPARBRY. AR ROALE b MRS E, BT W X B RRRE L R ET
£ FAORWE, RS . Z2RRAY S ARRE B2 WA FIHERFHR, 5REWE
FE [P BIH K5 d. BoRHE, EB X XA I EERAEFERN BT WERE T04LE
HHRT A e ABRCRIE, —FHEFAWEARSSRBY RS, SRR 0 AT
E—ZERPAWBEL TR L BRRAE, NEEE MG XK P LE, EBT W EHRY
SRPR e BERWE, AT A REMTRE LRI KT A, ELF P HEER MRS
ST W h. BRI, REME EEBHME T, B AU KR S0 SR AT RE.
TR (R 13)
4.3 BT
REFROT YIEA G T A AWUREE LM FHEMEM. MREZ WEFLXR
F BT ERG =AENIRGE 10,
AR (1D, EEMERBRMRE AT T, SHNBRRT RN E. K
W RE SRR AR BB B BREKT MR ERRET M A RS NE
SHBD EEY . BENBERES S SENT REH, S8 I BREK RN =
B BB, EERESME. FHNBESSRRERRT RS NERRPERSE
FTEMWTRANK RAEW, EHRFET AGRMNENL, K, TEAEEL—KEER
W ERTERLDMREBRE . SEY RED.
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Table 13 Textures of ores
x8 | wHER # & R % A
g | BEEEBR | BB NEA TR ORI, ATHEED
B BB | B, SERBLHRETHE L.
& ot D, RN T RA I B,
#

Ara] SR, BAKTIMEHBEET KN,
FMREH | B AMREST AUERT RTINS T R BT .
ZRGH R SREFTHNEGT WEEBENTY.
: BMREH | 8E. RETEZSRRLYROEESR,
= ZRERGH | B2, #.9 . FRLDTERT R FHRARS.
FIRBRREA | BE. HEV M. 6. b ARBARAESR .
g | TRMBREH | . RERLDERET . AT FE NEEARER.

Bs Z 5 HREY RRT BR . BERERET . A& AT ST AR EREKT
BRI B0,

EEEH JEZ. REREVERIER SRR E RS,
BERENR | £, REPESRREE, REE, KEFF . ATRE.
= EA L BE. YV EEET ER  RGT B, R ET i, A  .

I SP R BV RENG. N7 EREETHER NS, FETAQ00) . NEF Q10MEREY
N " OODBHELE .

St

P

SERT R

SN

14 BYVBERISE

Table 14 Metallogenic stages

Bt I LR L. ® &
1 2 3 4 5
RETHE SEHETHE | S-EERELANE] ALUMENE | HETEHVHE
BET (1) By (1) KT HFY | BT (D) OV HFET K
EEEH IR | AREV.ARSE | T BAT.HEV. | Bev.ans.rm | BRI RET HE
HPAR SRR | B, BB IEET.E | AREAET R | HKERA. T T
) B HE. T vRE ARG

5 B BRHUERIL 2 B ML IR b 00

5.1 BESABHNZRHE—BEGR 15
ME 15 AR, BV AP AEIBAMAEE Nat KT, Cl™,S0{~,Co, . L EM B L Bt /i,
REHFRZ EHEREK. EnHES SHEETREMK, BT, KEESM LS M #REA
SHPASH EREW B Z R, T HHE—HIEH Na K, C1,S0{”,CO, & BRASERZHRE
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AR L . ABEEERELST A. MiE LR . B E T T ERT B &6 . B E 327~
180°C, JE /7 18847~ 15300Pa,PH=7. 6 (4 ) ,Eh=—85. 54~ —0. 75,25 Bf 0. 14~0. 02(wt %),

FALE 4. 8~1. 2(MRG/1)©B®

®15 FHEPEXGEZA SBEIITRER

Table 15 Calculations of compositions of gases and fluids in ore quartz fluid inclusion

BARB S (BT /10 30D
W | R
. Na+t K+ CaZt Mg2+ F- Cl— SO%—
1 By A% 54.90 9. 00 0. 60 0. 09 0.99 72. 54 36. 33
2 HV A% 13.50 6.90 0. 00 0.00 0.63 11.97 17. 01
3 LK 2 4.67 2.67 0. 00 0. 00 1.23 2.87 8. 09
4 R E 2.27 1.00 0. 00 0. 00 " 0.63 1.50 2.70
5 KV HE 5.77 1.50 0. 60 0. 00 1. 80 5.16 2.70
(%% 15
SHRS BZE/ AT BEmE | EAh oy - o .
CO; H20 N CH,4 co ey (Pa) (wt%)
470.28 [3378.19] 1.495 | 0.903 | 1.784 327 18847 0.10 4.8 7.6 —85. 54
162.33 |1195.38| 1.882 | 1.510 | 1.326 325 17225 0.14 2.6 7.6 —0.82
179.80 [1491. 46} 9.446 | 5.415 | 5.200 180 15300 0. 02 1.2 7.6 —0.75
91.48 |1725.56| 1.480 | 0.245 | 0. 462 342 16415 0. 01 0.5 7.6 —0.84
87.45 |1802.74| 4.480 | 3.710 | 2.295 270 18036 0. 03 0.9 2.9 —0.23

B E BB KT 44
5.2 AXDPHFRETER

BEUAETELVHEE,SFWE 17HEECE SdGAMEETHE IRTERE
—ERE BN 16)

M3 16 A% :a. §7 A KM A FEE & Sb,Sr.Ba,Ni,Ga,Zn, % Cr,Mn,Bi, BH A IAE I
MR . RPRAREE AR Sb.St N ZA R, EfIEET AT A {UCEH SRS, MAER
EFHEBHNSERAR, A£G G So>1. 9ppm,St>>92ppm,Ni>>10. 2ppm, TH" H HH K FX
AWM. b S B F W R E T, A Sb,Sr.Zn Ba FEZE#H FE , Ml Ni.Mn,Ga,Bi
B, X2t SRR o —H. '

5.3 WEMR"

FPARBMERD T o EEEH, BBARER RS <<10%. b 48 D25
B EBEE .. S ERAREREMBEEREEMUGE 1D, REFT HHRELFE T RAH. A
BERGE 1D, I EABLFRREE ST P 64 ZH KGR 0, RIFRT BT K E 8
B BRBERS TES AN TR ER PG,
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Table 16 Typemorphic elements
BB B B Sb Sr Ni Ba Zn Ga Cr Bi Mn
1556—26 47 5Bk 1.6 94 17.6 136 430 6.4 300 0.92 98
51—4 51 5§ Bk 3.0 104 16. 8 144 780 3.8 0. 60 122
#H 56 56 Sk 1.9 98 15.6 92 390 1.0 270 0. 52 72
v 59—5 55 B9 Bk 3.4 122 13. 8 136 420 2.4 230 0. 60 160
2 82—2 .ﬂm 3.4 108 13.8 126 480 3.0 230 0. 70 68
27—3 XTI 1.9 92 10.2 114 580 2.4 490 0. 70 88
b2 ¥ 2.53 103.0 14.6 124.7 | 513.3 3.17 376.7 0. 67 101.3
85—14 WLEH 1.7 78 8.8 66 530 3.0 400 |. 1.34 100
% 85—13 g 4 1.5 84 10.8 72 156 1.0 270 0. 44 84
e 85—10 i 1. 6 88 7.4 86 200 1.0 270 0. 66 154
fa 85—12 B 1.7 86 5.4 128 640 2.0 620 1.38 102
ES 24 TR 1.9 86 126 360 1.0 560 0.90 260
I ¥ 1. 68 84.4 10. 2 95. 6 377.2 1. 60 424. 0 0. 94 140.0
X1 PEREERAGREE0
Table 17 S-isotope of pyrite from ores and the wall rocks

AR E2 ¢ 8y 6%48%, 44 LT

ST ARG 47 4.9~10.4 6.7 5.5

JBEAR B B A 5 7.0~7.8 7.4 0.8

BRI R E R & 6 7.9~10.2 9.5 2.3
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® 18 HRUELTY LHNE TR RIS RER)
Table 18 Pb-isotope of ores from Linglong Mine

74 BEXL| 2°°Pb/201Pb | 207Pb/204Ph | 208Pp/204Pb Lkl u v w | Ki | Kz [ K3 {Th/Pb| Th/u

U4 D)
i 14 | 17.205 15. 347 37.312 7.38 [8.75(0.64(36.2(4.1| 57 | 4.0[0.51{4.25

E33n 4 17.298 15. 398 38. 290 7.29 (8.76(0.64{40.6(4.6| 48 | 4.5 0.56 | 3.90

BRBEHKE| 5 17. 449 15. 545 37,890 6.20 |8.75(0.63(37.8(4.3 ] 60 [4.20.53|4.02

5.6 HEAAE

AT AP HRAWFE 6°C=—3.91~—5. 43%, % 1. 52, FHIE — 4. 7%, :E D52

88C=—6.5%,5 S » K » addy BFFSHI N £ B I A 8°C=—2.6~—5. 9%, W&,
5.7 #+txE )

EREEEMET ASRREN S BERBEE KA AR TR (G 19,8
O W a. R ERH LR, B DIEH —ERHE I b JIBK, KA RE WY En
& BA#1, TG S 80576 o SEu U35 ,5Ce 9S8, BN SHER LR Bu 5IRE
B B, X F BI7E Eu JERT 304 Bt A Au [F BPBEAT 1 SF R BRI S o, B oBu B RV A
HESWREZ —.
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Table 19 REE comparison between sericite-quartzitized altfration type gold ore and the inclusing rocks

ZLREE
ZHREE

WAfF| %% | La | Ce | Pr { Nd|Sm | Eu | Gd | To { Dy | Y | Ho | Er | Tm | Yb | Lu [ 3Eu | 8Ce

1 (&% /| 49 | 65 |6.7(21.5(3.1[1.0]1.5(0.26/0.73| 3.3 |0.14|0.22|0.07(0.43{0.06(1.35/0.66/ 16.78

2 (76544 |28. 7354. 234. 67 [14. 72 3. 05(0. 76| 1. 51|0. 24(1. 17(6. 60{0. 24| 0. 67 0. 14|0. 45(0. 061 1. 04 0. 90| 9,. 58

.3 | B [38.8057. 105, 77[29. 953.91|1. 6113. 18(0. 28| 1. 61(11. 20 0. 37|1.10(0. 21|0. 81| 0. 67[1. 48/|0. 72| 7.08
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Table 20 Gold abundance of Jiaodong Group

HH FEER & Au AL FHE Au
HH4A BofKA A ANRCRKE 10~151 20. 00
Rihd RoBrs SRANE aBBoHE 4~260 26.18
b Z o] RoBRE FcANE s8R E 2~323 19. 30
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Fig. 5 Model sketch of Linglong gold ore deposit
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THE LINGLONG GOLD ORE
DEPOSIT AND THE METALLOGENIC MODEL

Wang Jijun Feng Wentao

Abstract
The Linglong Gold ore deposit is a super-large size deposit ocurring in the Yanshanian diapiric re-
placement genetic granite i. e gneissic biotite-K-feldspar granite. It is strictly controled by a complicat-
ed fissure zone which is a ductile zone superimposed by brittle shearing. Potouqing fracture is the dy-
namic-heat center. Three primary mineralization are developed outward, pyrite quariz-veinlet miner-

alization—chalcopyrite-pyrite-quartz vein mineralization—multi-sulfides- quartz vein mineralization.
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Long period of weathering leaves verticle zonation of oxidized-leaching zone, semi-oxidizted-leaching
zone and the primary zone. 89Y%; gold were leached away from oxidized-leaching zone and 48 %; gold
in the semi-oxidized leaching zone is concentrated. Alterations, such as K-alteration, sericitization,
silicification and sericite-quartzitization take place along mineralized fractures. During the alterations
there are 8 minerals were decomposed and transformed to new minerals. Electrum and native gold are
filled interstially in five occurrences. Therefore, gold tends to precipitate and concentrate in the place
where pyrite is intensely cataclastic. Based on ore fabric, time-spatial distribution and mineral evolu-
tion three metallogenic epoch and five metallogenic stages are recognized acompanied by fracturing ac-
tivity (ductile—brittlé). Quartz fluid inclusion study shows that ore-forming temperature range in 327-
180 ; pressure, in 18.847-15. 3 Pa; Ph=7. 6(Z%); Eh, in-85. 54~0. 75; salinity, in 0. 14-0.
02(wt % ) ; mineralization degree, 4. 8-1. 2(MRg/L). Gold-rich solution contains Na*,K*+,Cl—,
S0%~,CO, with high mineralization degree and high salinity. Isotope analysis indicates that ore materi-
als are derived from Jiaodong Group which was replaced and modified by granitic magma producing
mobilization of ore materials. Magmatic water mixed with meteroid water transported and concentrated
the ore materials. REE association also indicates the source of ore from Jiaodong Group. Eu increase is
one of the marks for concentration of gold. Temperature-spatial combination of Jiaodong Group, duc-
tile fissure superimposed by brittle shearing and diapiric granite is the main ore-controling factor and
the motive force for the metallogenesis is the mobilization of the contincntal margin caused by the
Mesozoic Pacific Plate Movement. The typemorphic elements of Sr, Sb and Ni in quartz and infra-red
spectral density are important information to ore prospect in Linglong Mine Area. The metallogenic

model is summed up;
[ remelting crustal granitic

magma (Guojiadian Type)
O gas-fluid replacement Lreplacement type granite

Jiaodong Group (source bed )+ fracture— .
diapitic replacement granite hydrathermal gold deposit

(Linglong Type)

| L>K-alteration-sericitization |



