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Fig. 1 Distsbution of Au—metallogenic belts in the East Shandong Province
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1, TR R PR B /N T 1ppm, FEFIHE T Co/Ni, Ag/Au,Au/Te fil Ag/Te WERT TR S
BVPHEMRES. XEFRAYTOEERBEKT ~AENBENZEBHRAYNERHEE
PAEST A UMY ET AHREBELELYA.

L& HRIAUELE, AR EKREME—-FHTHEHTEARH. RRSTHEEV THE
& &% 50. 78ppm, K& 4 224. 3ppm, FIRET K 84. 99ppm, =1 FHEF K 8. 90ppm, 4
X BRE.FREGTEEET, U ERTEEEMK. RELSTARBTHEMAEEY
F2BRAME.EESBINF . BREF AD>EEP D >EET OS> O, P 15k
BEZERBAYNBHEET 28BS, FITVLLNBREEY ELBK, X579 WHF REFHE
B—BCUEBRTSEEE 5SS LI TRy EET X —8E,

RSV ZLEHRAYRBEARAYT, UREKT SEEE, BV 78T RRNET S
SHEARMA, MBETRET, MRET TE2EK, IRRBEET (5RFET. o7 RMNgy
M RENBERK, BEETVSSEEK. X58HETHARSOKIHEL .

SRS THESGT SSERK TREEDRKTHEEL.

SR B B B 0 SE v F Y B VLT, LA R AN T, & RE N RE B A

2. 48 5 ARF, ANREIR 5 (27ppm) BB HIH KL (545ppm) , 45 (662ppm) 48
MEHEREVABHM. BB —REFETVHRARE® . E&TPHBESEHEERN
BMARMAEZR, MAEETE ITLHBEEKY 5485 27ppm, M E U 7N B M FEK
Bk 342ppm., [ —WT MBARGLYPERSERR, WEZRFTHBRNESEHAYFU
& B (662ppm), R EH - (545. 3ppm) [N EEH (183ppm), MR & T SHE MK
(25ppm) , SEEY . FHTMNET HENFENSHRAAYHER LY, CHRBETERSSH
FRESE,

3. W HEX ST HAYRE. BV P/ REH, —REATMHRE, NERET SRS
(119ppm),, HRX B FWET, AEKESTHIRME. EAEKRLT S, LR FET. N
BU SRS, LT ERMNE.

FAHIWET Te 5 Av As AR HY RS ET IRET . WS %, ALEF K+
BTHAREY . WMESET 29726 THS. PAREA T - EEZEY +, FRET &
BN, RS HFFN. B, MR THEY ER. &89 P85 &R, MR,
KERHWBREZ.

BALY R BB, BRI FERRG TXHESR, EMHLYERTT YR
I, LLUEST REXAEL. R 1P —EFKKPHALYRHSERTHRBRT Te iy |
B ERILZIT A, _ _

4, Ag/Au, Au/Te & Ag/Te tbfli: EF LM BHEMBZEMHXLRELE 2, NEPTLLE
W, ZFRFSTX, BITLNBENESTSE TN BNESEY .. BFET . HEV N8
PoF. XREATFEIRE UGN E, As/Auv LEEEEMM, MBEED D K 2. 15, ¥
B 2 23.37; F UM BRHEKT . NET . FHTHEFT B Ag/Au WERH, E(]
5B R& 23.37, 35.65, 140.03 f1138.75, #EFE VLM BENNBERE-FENBRESERS
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Table 1. Average values of the analyzed sulfides in the north part of the East Shandong Provimce
FE| v s R | FaaE % xR A Rem Ag/Au|Au/Te| Ag/Te |corni
& Au Ag As Sb Bi Cd Te Co Ni
1| REE (22« BIEET 50.78{138. 18[851. 93| 5.17 {17.38| 8.15 |5.78(130. 33(44. 76| 11. 14| 9.39 [ 46.69 | 2. 91
HHY U0 Il |34.20|27.02[1130.69 3.7 | 7.5 | 2.4 [6.62/174.9|37.6 | 2.15 | 6.74 | 6.63 | 3.93
HH (D Il |88. 02(342. 33{631. 44| 7.78 [ 35.14|17. 17 6. 03| 58. 29 |40. 29| 23. 37 | 14. 28(112. 74 1. 45
BEHT D IV {27.0658.80 |540.90| 4.27 | 7.5 | 0.75 [3.25] 20 [30.67|12.15|7.45|33.06]0.65
BRET (6 M | 2.43 [25.74(40.00( 3.60 | 5.9 | 1.76 |262| 22.4 | 27.4|27.90| 0.92 | 9.02 | 0. 82
HET ) I | 5.35 |545.3|81.53| 5.08 | 6.0 |73.673.4|14.67|6.33 [138.75| 1.47 [ 164.9 | 2. 32
FHT(3) | 8.73| 662 [50.33(436.67 920 [175.67) 13 | 7 | 2.67 [140.03| 0.58 [68.09 | 2. 62
T (3) I | 5.73 |183. 18[148. 23{ 48. 56 | 28.38 [1333.3[7. 23| 6.67 | 10 |35.65| 4.96 [91.98( 0.67
FRE w(o24f o5 | 125 | 1250 | 3.5 | 1.5 [0.3] 1 20 |4.23(0.94| 2.5 |0.05
2 | REY S BEEY 224.3(335.97| 59 8 [246.67) 1.3 |119]31.33| 37 | 2.27 |1.78 | 3.12 | 0.85
3 | BEY 2D FREV 84.99]|94.15| 505 |11.63(28.24| 1.0 [16.5] 58.0 |40.92| 6.28 | 9.49 | 7.35 | 1.42
4 | EEFAD Zl& &y 8.90 {140.31[ 10400 | 170.5| 8.5 | 15.1 [2.55] 11.9 | 20.2 32.13| 3.66 (53.80 | 0.77
T (2) 9.58 |519.3|18800| 745 | 1 43 |2.6] 1 2 |56.53,3.73(195.77| 0.5
NP (D 3.18 [175.7| 3452 | 32.5 | 29.76] 3300 | 0.6| 1 13 |55.25| 5.3 |29.28/0.08
5 | R&EY D e 112. 78|122. 22| 7. 98 | 65. 97 162.11(57. 78 2. 81
6 | EE&EF(D BRIERE 3.6414.19 | 350 | 2.80 [ 4.0 740 | 210 | 1.15 3.52
ST WA B ARBE S E ST
MEBEEY VD B Ag/An HER
1000¢ 1215, RPE AR EERT B & .
S | 3y Au—Ag—Te =X KA
.3 / | B, & BB Au/Te WA
il h / K. 51T RBE, FRT R
e e j B BEDH As M Te RN, A
“ . Ag R E IS, BT Ag/Te thH
2 /" A RO R e B R,
10 * A % 105 LW B ALY o Te WA 0 B
f / b BRBAR , TRIERHHEE, B
./ l, Gk By B NG AL B A
A 5.4 % WE T RAKT . #
' i0 100 002000 kA, HEAT . HHD L WEER A
e B MNRTE B N RTERE

2 BRET WA Av—AsH
LETMBRRES 2. 785 3.HEF
4. B EEET
Fig. 2 Au—Ag plot of sulfides from Linglong Au—deposit
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= RS FETHEST
MERERA R,

(1) HE:H # Co # Ni
&8 & Co/Ni

Bl 4 HBEARH X ST K
OB Co(X2) M
NilGXp) B _cHB®R. &
—MEARE-ERLRT % 30
tgﬁo 60 40

XE M XE & R ' 70 30
K, MBEHZT P CoF RN
8~520ppm, Ni &7
5~190ppm, & ¥ X2/X% {4
FE 0.23~10 [ 4L. AT
BWETHPRMEIME Co .

(B3 A Co Ni T8 &
3 H3 XESTHERLEHE Au—Ag—Te ZAXRHE

BEA, HESH ARG LE&KS LD 2. KET 3BT NS

%?ﬁﬁﬁﬁ”ﬂﬁﬂ’ﬂﬁ “w, ) Fig. 3 Au—Ag—Te plot of sulfides from Linglong (_iold Field

FEREEKE TS
SARWERBET 21 M REVHERHRPH 154 Co/Ni > 1, BEEE 10, Co/Ni EH/MTF 1 #
ATHERFERRE LV LB ESET .

BREETARTLNMBEAEET XD/ XL LEAXRIHAENAR, NEPE&yr—a
KB, 2L &BRHEAY—AZH B, PR BRBRILN B, BT 1 Co/Ni HAHZ B B , B F
HES RS9 D — 1.5 (D —>0.65 V), Co i FHEBRABRBEE, =T LM BB
T CoHBMTFHMEATIR 1749 (D> 58.3 AD—~20 V), MNiWEBEHAS, £k
B B4y Bl 38 (ID— 40 (IID— 31 (IV), ,

BT A RERED 3 NREV RN Co.Ni F¥ & 84518 31ppm F 37ppm, Co/Ni
KA 0.85, , FMET EMT M B & 10 22 MEF F, Co, Ni & B P4 5% 58ppm
1 41ppm, Co/Ni HAH 34 1. 42, FHRWE KT HREA K AED REN LA RF L. R,
TEZa, ML, . T=84, HEETHERD Co FHEEZRHML, Ni 7§ EZ
A, BT Co/Ni lBEHINZE M/ (F 2>, FEFERBE 9 PN T Co/Ni Hfl, H 4 M
/AT 1L, 5 AERKRT 1, RATHTEPH Co.Ni LENTER ST LNTEBELTEXE. &
T L EMALHI KD Co/Ni WEHKTF 1,7 BHFE LS Co/Ni L/ F 1,

WAV FERCZRERNKENHELILNN S, BERMEAAET . SHRETH
B WER 9 MEEKY HEH, Co F R 59~310ppm [6], F- % 162ppm, Ni & BFE 26~
110ppm ], F¥ 24 58ppm, Co/Ni H{H K 2.81, 9 MEEFPH 8 4 Co/Ni > 1, UH—4

#h Co/Ni lWEH/NF 1,28 0.92. ZF R Co.Ni ERFBHE LWL 2 0 B 8 A4
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Fig. 4 Co,Ni distribution in pyrite from the East Shandong Province

W& CoNi A BFE 2
Table 2. Co, Ni. content in pyrite
B & ¥R B Co (ppm) Ni (ppm) Co/Ni
' Tk6) 125 51 2.9
wEy | B & 5o (9) 14.4 50 2.7
T EG) 74. 4 80.6 0.72
¥k 192.5 48 4.6
Hey W R« T3 173.3 51.3 3.5
TR 84.5 87 0.9
*»BEFSWH

WEHK, BEAEEMRE. H&T + Co F& K 8~15ppm, FH{H K 10. 6ppm, Ni F &K
8~56ppm, FIY{EH K 20. 2ppm, HET I 10 MR FH 8 MM Co/No < 1, HHAFEMAK
F1,¥H1.25, EREP CoNipHEEHNETERNETE, BB RT CoNi FEK
EEAEEEX (@ D,

X FRHED M Co/Ni HfH, BT A BT RWABE . D KR E BRI FERER. B
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Fig. 5 Co—Ni Plot of pyrite from Linglong Au—deposit

PRIE MR, Y ROREMZ REEN
R, 1972 4 Price @ 5, FHRE R
MEGT,E% CoNi FEMK, FTER
Co/Ni WLE K CF31E 0. 63), #MAkR
HEP BR Co.Ni 8 K Co/Ni WHE
HAE K, Co/Ni FHHLA K 1. 17, 3 H
B RO THE—-KDTF 5. ki—
BEA PR, %P Co/Ni AR F 5~
50 J&], Co i ¥ K F 100ppm, NiiF ¥ /b
F 100ppm, WAREF HED Co, Ni &
B R Co/Ni WWHRZH T MR H KT
HIFFIE @, X E5EHRET M~ RE—
By, ERETAN=Z LR EY, LHE
HRIK Co,Ni FEME K Co/Ni W /P
FIHHESRBETRY /R EEZR B
BNXRIBPZTRARMLERK A
WA R, FFE AR,

HEPHARA . REBFE Fe, Mg U YR A = REXAR, ff Fe, Mg Ni AW, B T H

WU WUOBT L B B KT Ay Co/Ni HL
Goldschmidt (1954) # 18 70
HEgW Co R &GV KERE
FEZRMXR., RELET HE
TR WEIE VR HR,
RAABGT CoBBRER
ik, Ni BB, Co/Ni HfH IR

AN, ERAT R B
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RAFRY,

(DWESD HEY BT MINEET F 8y Co.Ni 434

REEP 5 NS HRBET AN EETROIMECRANERLR 1. HHESEHK
i, BAEEE. &S EEWAE 20~370pm fH], F & FEELTE 16~72ppm [7], Co, Ni -1 {F 4}
51% 22ppm F 27ppm, Co/Ni MEZ KT 1 i F 1. 86LC—129 54 Co/Ni lIH &K,
{0.39, ZHMARE 108 57 KL BB AY THERLT B, TR KB BW ™.

ALY T Y Co X Ni I (B 5) &, BER KD Co. Ni F BE KT &K, MEHFT .
FETRNET hE. EEWFE, BEKV EANTENEETRAMN TEHEAN.

BB XH=AHFATHREFNTEANBRESBRHEADNENT KRS, G&EEWL
#£ 3~29ppm [H],Ni & BF A 0~19ppm [{], FIY{E S5 F4 14. 6ppm F1 6. 3ppm,
| BEFREE WG KGE
NHET R, RABTEXE
ALY F CoNi HRETE.
R XK =1 HH C FRE
4~ 10ppm, Ni & B 7 0~ 4ppm
&, ¥ ¥ & 4 5 K 7ppm
3ppm, Co/Ni > 1, =& &¥"
CAFETHRCOMNHEER
143 5 & 1 # 2ppm, Co/Ni < 1,

AN HEETESTR
WFELIEAES, SHFER Co.
Ni & BEHM|K, N FREET

P R - -]

%P Co (PPM)

i 2 34 5 6138910 20 30 Co & 8. Co &% 1~8ppm [H]
R R " Ak, NG RE 3~15ppm %
&7 Eﬁ#‘ Co.Ni FJ 475 . F ¥ 18 4 % K Sppm H

Fig. 7 Co.Ni distribution in quartz 7 11ppm, Co/Ni WEH = HEM /DT
L AMERATE L.

() E BT FREE B[] Co Ml Ni gy 247 52 &

HET YT EKT FEEKT H Co M Ni WA RFEE 6 F. XEXXE (H6—A) B
RN AR, R T U WA AL TR RLIR T R B, B R S
Rl E AR ED . ARRBA M X2 BAREMN, RO T Y RKT MBEEKT IEEN, &
HETH CoEEREKRNT Ni, MERKKT FNHEHEKT Co (H6—B), XRHTH
B P RK SRR E R G RARIEMY , T A, RIBEM) NV S Byt NRER KT A A .

(D HZEFH) Co A Ni K& Au 1 Ag

Wi T &5 Bk 20 M AR Ni fl Co &R Aufl Ag & . Co fll Ni MR EH
X [EAE4L . Co & BAE 1~T7ppm [6], Ni &8 7E 5~13ppm [A], £ 3 Ni fl Co BFR M, HiE
TE 0. 125~1 f Co/Ni l{HIX (B 7). BP Co/Ni HEH/NT 1. AEPEERIE RSN



wE Sl RS REMXEEHEDT O RB TR FHE 43

0. 005~ 10ppm I 0. 16 ~43ppm, HAXMEERE . ML LT K, MEX. FREVHAK
PR HORE R AR . Au/Ag HEELHELE 0. 003~1.55 2 [, XA RAE P AR
&R,

(6) HEH R G Ni/Co %
E

w_ B> P

R R IE R LT
MERLZTHZEH, RBEERETRN
W EAES B, X T Ni fll Co 247 JH
H 115 . Rajamani ] Noldrett (1978)
W2 T IR W B AL R K R R A
Ni fl Co B 4> #i Z¥({. Rajamani (1976)
EHE T B Hi kY B S S A H Ni/Co
WAE 5 #7 ¥ A 19 Ni/Co HIEFE 900°C
B 48,

BZEABFRINA, T fEE S ‘
RAREGT, BEBFEHRM, Ni &TF 0.2 0.30.40_63}:!1”0” 73 4567810
FEH ALY T . T Co B A 1B B
. BTEEATESE.

(Ni/Co)PY
N

] o Dco @
v e B NG @ o

8 WHTFERN/Co tblExRE

}B’E?Eﬂt[iﬁﬁ)‘ﬁﬁﬁ)’fﬁfﬁ%ﬁﬂg%ﬁ ¥4 28 1% 900°C 28 (38 Rajamani, 1976) B EWHEF
Eﬁ;’é%%‘ﬁ],ﬁ.iﬂﬂ‘ﬁmﬁﬁi@u REFEWN/COHOFED/(NiI/COTREMEYE XBERMES
MBEAR # X & 5 K (Ni/Co),, — New - GEHKEET

Fig. 3 Ni/Co Plot of pyrite and quartz

(Ni/ Co), EIfREH, HERZAEKRT
900 C IR B4 (¥ Rajamani1976) PATF K3, (Ni/Co),, / (Ni/ Co) HIETE 1. 20~0. 025 5] (H
8). #H (Ni/Co),, /(Ni/ Co)q HAH, I HBH, I (A) 0. 4~1. 20, (B) 0. 2~0. 025, #m L fF
BROAMAHGFEEREHR. BR. W GBEHMESNEY K, EREBEMNE: BEAEMNE
BMESGEKP BRBREHK XS5 RMUESERE BN . FTtET KREEFER
AR, B X 48 RERM —MRE,

(B)EZKTMAE P Co/Ni § Au/Ag ZRIK KR

& Hawley (1952) H] Keays K Kirkland (1972) f# 3. IE B EF K (Au/Ag) ur T NI &
BRF A (Ni/Co) ILHERAEXFR @ . T Kaneda % (1986) AP S W KB REAKT —
PR R LI 3F R AE R R B Au/Ag WEBI AL b, Au/Ag B LR R SR B A Ni Fl
Co¥HAFBYRER.

MR X S MEENET A ERBET W AEHITTHR, GHEH Au/Ag 5 Co/
Ni W ELMEXR (E D, XET (A/A) THIEASEEF CoNi IR HEEYXRE. B
ORRTHEKT P Co/Ni 5 Au/Ag WEBEX R, ARBET HERPEET W C/NI 5
Au/Ag MR I B LMD, EWH Au/Ag T HLIEA S Co. Ni A HEYIE K. MAESH M. &
KSR MERREY H, HHT B Au/Ag fl Co/Ni B BH P BHIKEIXR. FFLLAHE
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EEAERUST A, Av/Ag L IER S/EKT . AP
) Co. Ni A BEYIRR, § LIEHEE Co/Ni ILEAHEX
M. ERRERELRET S, Av/Ae T UEAEAX
FH Co. Ni FHA K, M5 HED P Co, Ni FHXER
HE. X—HREHSENSEYT KA.

(Au/AE)Q

SN

<
-

L BRMX ST ABMETHERE, BRTIVYHE
W, BRI AN B B, N A A faRk
B . &7 —HERBR, ZLERLALY—AENBR
L - D RBE—FAEHEO) ., £2ENIMTLHBEREEFR
Ol s ML 85U I R B, TG B LB MO LI

(Co/Ni)q %o
g R Nk 2. KRG As/Au KRR, KE&d H
- &Rk Ag/Au LEBK, e SN ARE: BRHET . N8y fiy
;jﬁwﬁfﬁsz e oo T AB/AU LB Btk G R A
et i aoid depeois RERT B EF AN Au, A &8 T, BLLY Au,
A HIBRHEEREYVWEENETIP BN,

3. EEAEKAST, RATHH B EKD Co/Ni WEARF, ERXF 1. AEEK,
ERTBREMRER, HET P Co I E BRI, Ni BN, Co/Ni HHZHREAK.

WHMEAMEY S, SIS . BRET EET B Co/Ni WENAT 1., BREAHHMENE
e HINA . BE A Fe, Mg fl Ni EXRMAERPHENRT BRSIEN. FR. ALY
WYV R Co/Ni WEXTF 1. FERBEHM, BED P Co F B, Ni FBIEE, Co/Ni It
HBEH R . FEFRIEH  § LT ELET Y Co/Ni > 1, §HkHE Co/Ni = 1,§ R Co/Ni <
VR,

BXEEFEY M Co/Ni WEFE0.7~3.9 2, ZKF 1, RETHFERHIPBEEA. &
FKE&F 1 Co/Ni WEARFE, BERTVHEAEZAGERIHN. LEIRARLELEYT WE
AR

4. FEREFAYSRIHBETENI A, B TFRAMBEERHGER,.SIETREFA S/,
EEEV —HEBEST T YU A TEREHAS, RET P CoERERE T Ni, M EMHE S
P Ni WEHE KT Co,

5, A% H Co fl Ni [ HERERHTEEN, Co ¥ BEF 1~7ppm, Ni & &4 5~13ppm, Co/Ni
HEAE 1~0.125 [@, (Ni/Co)gup/(Ni/Co)gx K 0.025~1.20, MPARCHFR, HILHE
R EERAR M, BHEE  BRETERBERF BT A M A EKE AW T M
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6. AAEREKT ) Au/Ag—Co/Ni BIfRBH, EESARKET ., HNEBLREXE,
TARERTHERARMEET . AETH CoNi fHEFURE., EMEERET +, &4
LR 5 Pk Co Ni A A K, T -5 K H#) CoNi ATK.

7. Ag/Au & Co/Ni LR IR AR BB ST MR ZEIFE, Co/Ni LEFRREST KR
AR BRI AR,

MHBETERNESEWMRNSET PRE T AT UHESARRBTHER.
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DISTRIBUTION CHARACTERISTICS OF MICROELEMENTS IN
THE Au-BEARING SULFIDES FROM THE GOLD ORE DEPOSITS
IN EAST SHANDONG PROVINCE

Ly Zhaolong Xu Wendou Pang Wenzhong

Abstract

The East Shandong Province is a main gold — producing area in China. This papetr presents a
systematic study about the distribution chracteristics of sulfide and gangue minerals of the
deposits. It is revealed that temperature, pressure (depth) and wall rock alteration are of influential
factors on gold mineraliztion and that individual gold deposits are different in their physico —
chemical conditions.

Different sulfide has different ratio of Au and Ag. Low ratio are with pyrite. Au, Ag content
of sulfides is different with their forming stages. Maximum of Au and Ag is coincided with the main
mineralization stage.

Pyrite from the gold bearing vein — type deposit has Co/Ni ratios > 1 and Co content is
decreased, Ni content increased with the decrease of ore—forming temperature.

Pyrite from the fractured —altered rock type of Sanshandao and Jaojia gold deposits h2s Co/Ni
ratios < 1, This ratio may be resulted from metasomatism of the wall rock during which Fe, Mg, Ni
of biotite merged into ore — forming fluid. Pyrite of Xincheng and Hedong gold deposit has
decreased Co values and increased Ni values with increasing depth.

Co valuse of quartz is 1—7 ppm; Ni, 5— 13ppm. Co/Ni ratio is 1—0. 125. Au— Ag— Co/Ni.
Plot of quartz and pyrite illustrates a linear correlation for gold — bearing vein type deposit. Gold
and silver mineralization is closely related to the distribution of Co and Ni in pyrite and quartz. For
fractured —altered rock type gold deposits, it is related to Co, Ni distribution in quartz, not related

to that in pyrite.



