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Table 1. Occurrene state and elevation of native gold in the Linglong gold depesit

i Ui 4 i

Em | Gk e | aMe | Ame | haw | wae | mEe | wke

310 25 (DM 50(2) { 25(1) 235 } 13.04(3) 60.E701D 26.04(6)

300 1 33.33(D 50(3) 16.67(1) 206 ! 19.23(5) 57.69(15) 23.08(6)

260 50(3) 33.33(D 16.67(1) 170 ¢ 20.09(18) 33.62(37) 20.25(14)

230 - 66.67(6) 22.22(2) P11 130 ! 28.41(5) 52.04€9) 17.65(3)

190 | 86.21(25) 13.79(3) f 0 !

b4 68.52(27) 20.067(13) 7.41(4) l N ;22.96(3D 55.54(73) 21.,18(29)
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Table 2. Mode of occurrence of mative gold in gold dspcsit® of eastern Shandong

% #t W ok & BB & i S
- , : R e AR EU
S G G0 411 9.2 30.6 ! 60.2
|
THMELARNSEQ 267 33,83 42,20 I 22,47
]
, .
BIRGEKREEE 159 35.98 15.42 ! 17,48
[
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I Table 3. Grain size distribution of native gold in the Linglong gold deposit
r I '
! $242 Gom) | 0,0025—0.0125 | 0,0125—0.025 | 0.025—0.05 0.05—0.10 | >So0.10 | % it
| 14 37 31 45 8 135
' |
- 10.37 | 27441 | 22.96 33.33 5.93 100
174 I 24 | 39 18 255
0424 | 9.41 15.30 7.05 100
188 i 6l 70 63 8 390
42.21 f 15.64 17.95 16.15 2.05 100
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Tuh!e 4. Cry..hl forms of pyrite from the Linglong gold depaosit

] 1y (Pt 1

OB B X { Akl !
| ‘ | oo | o
| 0 0o 1 8
W | (210 2 3.3 | 0
| {100} 26 12.6 | 49
| [ )+ tiony 0 @o 1
SESh {100y + (111} 4 1
. ’ {100} +{210} o | 23.0 1 ‘
. | {111y + (100} + 1221} 0 0 1 1.2
{1117 # {100} + {211} 0 0 1 1.2
(100} + {111} + {210} 0 0 5 6.0
Comad | oo+ {ztor+an 5 8.2 0 0
& | {mu}+{2m;+d1'a 1 1.6 1 1.2
| {mo +gfh 0 0 1 158
+{um 0 0 1 1.2
}+' b4 4111} 1 1.6 0 0
"11:+’210;+{10M 1 1.6 0 0
- T L R i ;
(100} + {111} + {210} + {110} 0 0 1 1.2
(100} + (110} + {210} + (551} 0 0 1 1.2
(100} + {221} + {552} + {750} 0 0 1 1.2
1210} + {111} + {100} + {321} 5 8.2 0 0
{321} + {111} + {100} + {421} 1 1.6 0 0
(100} + {1113 +{110) +{221) + {321} 0 0 1 i 1.2
{mm 111}+<1m}+{221}+{1,.71} 0 0 1 | 1.2
’.100}+(111}+{1m}+<2ln}+{’l1\+{310} | eyl 0 v 1 | a2
{1no}+{2m}+nzn+{l11}+4410}+{521>*{733} | 1 | 18| o 0
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Table 5. Variations in X ratios with depth in the Linglong gdld deposit

|
Voo | K5 R {tq‘ I S S Xonnx i Xt X,
) i i |
52 i 350 1 16 1.70 1.70 1.70
52 325 1 ‘ 17 1.60 1.60 1.60
52 255 16 345 4,00 1.15 1.49
E3 w 52 208 31 802 2.20 1.00 1.29
52 170 28 589 1.80 0.75 1.12
52 130 ; 8 152 1.64 0.75 I1.08
108 230 10 203 : 0.79 0.42 0.54
108 190 9 168 0.65 0.16 0.42
v t 55 230 19 342 0.69 0,33 0.54
55 190 25 440 0.60 l 0.21 0,43
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Table 6. Comparison of varicus crystal

forms of pyrite from the Linglong gold
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Table 7. Minor element contents of some gold deposits in eastern Shandong
As Sh As/Sb Se Ti i v Cr
1 s 1547 = 47249 15.7-72.1 ' < 11.2-21.6
Sl eed 7536.6(10) 31.8(10) 237 V'S -3 ‘ <3 16.6(10)
, , 225.3-2910.5 | 30.5-43.9 1-3.01 . Lo _
FHETQ 1187.7(13) 35.1(13) N 1.5(13) \
il (2 231-2130 13 - 41 1-8.7 2-28 3-5.7 2-15
SEAC Y 872(15) 23(15) 37.9 3 (15) 9.4¢15) | 5 (15 4.5(15)
T g 20 ~ 1400 2-11 9 0.8-2 2-120 10-80 2-50
Hedk (HD 590010 7(10) 98.6 1.7(10) 28(10) 3810) 5(10)
s A i 20 - 2130 2-41 i 0.8~ 8.7 2-120 3-89 2-25
REH 799(25) 15.4(23) °1.9 2.5(23) 16.8(25) | 18.2(25) 1.7(25)
2 EATERARAME, 2 FAISHE, FS NS
@ngﬁﬁ;- 1987, @H#24 3, 1988
F s BREVARLTE2SRAZTARERLSE
Table 8. Thermoeleciricity of pyrite from No. 52 vein of the Dongshan ore district,
Lirglong gold deposit
ﬁ‘i%m ﬁé 5 ﬁ[ + Ganax + Ein +; — Qmpx = G&uin “—; .V;?J,(%)
350 (10x 4) 494 58 301.3 234 35 139 10.0
255 (10 x 22) 438 31 222.6 221 32 163 13.2
206 (10 x 24) 560 22 214.02 259 13 ! 187 15.0
170 (10 % 33) 569 22 237 337 35 180 17.9
130 (10%13) 536 14 186.4 474 15 203 22,3
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Table 9. Thermoeleciricity of pyrite from the Xishan ore district in thz Linglong gold deposit

BB tREm | FERE ”“““f RATIEIE BERTI ST O R ] A TS
56 230 123 566 } 7o e b2 s | s
58 230 32 74 |19 | 1g6.5 |l 15 3 120 I 47,0
55 230 89 615 121 ze3.2 i 812 ;12 240 * 36,0
55 190 222 731 om0 o : o L 1T
108 230 53 S 1554, 283 11 ; RERREE R
108 190 54 286 ’ 181275 [ 173 : 7o 47.6 LoTe

B As, ShEWMRHBH B G T ER GO EBEAT G, A R AR Ak
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Table 10. Conduction type of pyrite from kKT,
some gold deposits in eastern Shandong (Z) [
¢ reert ) ", T Y TR 1S - pt e .
o peTeeT e A3 S B A 10 5 B RAT B, R B
® O OX W l PR if_fiiil“q’zlz~* R A AT e B
TR S wo o I T . EIEEERUER
I S R tl‘jA_’ 3 L ‘ -4 201 ;;
Mmool ¥ #E f 9 | o7 Koo PHUURUAS AT 30 b % 75 0 (§|:.4
- - - bl CGAETLD P4 Lo 07 BN i TR B 2 1 45
23 A 22.6 | 77.4 ) D N
' F L a2 | ss.8 Ul BEIPE UL R B R BRI, Al 3
x BT (T © | b7 | 35.3 LR o BB b g T8 Bt A
KW@ 81.2 | 18.8 R B IR D A A &),
Wi (324 1987 @Y KN, 1988 e PYUPRUAS U 47 360 74 2] Pt
@97 LhE. 1986 @IEHILAL, 1988 Al 0 WA RN, BB Ll

n nerL

BT PHUIE S AR, FE T {1010} K be1.5—2.5, 200 LN 7 R {1011}/ {0111}
# 11 BREVEXR&GR (B FHRR

Table 11. Distribution of quariz miaroliiic cavities in the Linglonz gold deposit

T ]
S B RGO | BB | PREBE | BEC i HAT Rt )
N i S S .

51 262 145 ] 30.8 ' 11 : 0.36
7 51 206 145 | 21.2 8 | 0.33
Ui 9 206 6| 32 12 % 0.38
o | { 87 31 - | 0.36
55 230 590 I 9.6 f 3 0.31
.56 230 K 420 : 22, ! 5 ! 0,22
& 56 230 K 129 % 16.2 1 0.25
108 230 587 J! 1.8 1 ; 0.21

U 108 230 l 589 i 4.4 1 0 | 0.0
108 230 | se5 | 8.5 ; I [ 0,25

z | £] ! 14 ‘ 4.23
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Table 12. Crystal forms of miarolitic quartz from the Linglong gold deposit
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W Iz l Pl il i % 1l

B r 108 | 51

If‘.":j(m) ,‘ 230 ' 262

R I I (IIM)‘)/;(nuB’) 1—1.5 l 2—3

Lu et e e e e e e ——— e ———— - R R p——.
€ f O R ; FRSH T 1 | Tt A2

5 -,;3 H: ; 1.5—2.5 : 3—6

BBl 5 R % : 2 B | 5 K
i B T 2201} * {2201y {3301}
Eripila s ® ! {5301} 1 13302) {5501}

! | {7701}
fLE 1k

FREp Qe WA 3958 oy o0 & o IR A0 o (2 AE M CR13), AT Ag, Cu, St
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Table 13. Average valuss and vertical zoning of some miror elements in quartz of the

Linglong gold deposit

i Ag{ppm) Culppn) i AL St (ppru) { Ba(ppm)
| )
— T e s e P —) - ;
CTET GO I T O RO VI B BV OV VAR L 1V B N TR I T |s' mj sy K
— s ST e ey - .
=300 l 0.580h) | 1742 ] 0.28:2) ; L5 | 20(2)
250—300 § 2.7(4) | 8(1) 7.7(40) 43(1) 10,3000 [ 0.34¢1) | 3.2(D | 30¢D> | 180D 59(1)
t n
200—250 { 0.77¢4) 1 3.4(3) | 3¢ 1 05(3) ’ 0.28(5) 0,26(5) 2,500 1 6€2) 13.5(1) 28.6(5)
<200 2,00 } 3D a9 3501) ] 0.22(2) 0.60(1) 2 (D 12(D (1)
‘ 11 (ppm) ‘ Litppuy) i K% ’ Rb(p]nu\ Znlppny)
T ' T B L P . N L
’h, (m) ] Wl LA l o /x o ool b & ] E R I T ! Al
B N
>a00 |1 | | 10.5(2) l tm) | CTETR
250—300 | 23(D) ; 39CH | 100 | 1D 0 23(2) 1021 9500 {6t 10,50 l 17(1)
i !
200250 | 32(5) i 16053 ’ 112 L5 ( 0.44(1) ,I 0.2802) | 11(H) | 7.8 j 8.5(4) | 16.6()
<2000 | 392 i?,n(l) ’ 1633 [ 20D f ‘091)(1) !fm l el | 272 300
' i

i |
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Table 14. Gas-phase composition of inclusions in quartz from the Linglong gold deposit

A ] K th
R I m N v m o I} 1\
¥R S -1 300-5-2 260-1-23 260-1-24 Q9-1 05-2 52-235 Q9-2
T BB ] - ' ) N
_ T HE A I it 5Ne Ak Ak R E
TH#
. 0.00 0.03 0.10 0.08 0.12 0.80 [ 0.11 0.07
O: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N: 0.37 0.27 0.43 0.07 0.26 0.44 0.21 0.18
CH;, 0.00 0.02 0.00 0.03 0.15 0.52 0.36 0.13
CO.; 1,67 3.70 5.16 5.05 8.30 8.70 11.63 11.37
1.0 97.96 95.99 94.48 94.77 91.18 89.51 87.20 88,25
B & BIRVIRI, 1984
£ 15 RUSTEXRERERELS (molH)
* Table 15. Liquid-phass composition of inclusions in quartz from the Linglong gold deposit
] th # th
BB |0 L 0 m ] v i il I\ I\
FEES A—i -1 300-5-2 260-1-23 | 260-1- Q9-1 Q5-2 52-255 Q9-2
by e ki 71 5 1-24 5 55 J
k- 3.60 © 0407 0,03 0.27 0.04 0.42 8.95 0.56 0.28
Cl- 4,95° .0.28 0.09 0.16 0.11 0.51 0.51 0.55 0.46
NO;~ 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.01
SO# 1.84 0.10 0.01 0.06 0.01 . 0.08 0.15 0.06 0.48
Na* 3.12 0.37 - 0,09 0.36 0.13 0.80 0.50 0.38 0.59
K* 1.04 0.07 0.01 0.09 0.03 0.27 0.12 0.14 0.24
Mg** 0.40 0.02 0.00 0.01 0.00 0.02 0.07 0,38 0.01
Ca™* 1,12 0.03 0.01 0.04 0.01 2,06 5.39 0,53 3.36

e & W, 1984

wixtbh, PEWkAZERHAg, Cu, Sr, Bafy&m¥Hm/ph TR, mli+Lida Kk FA WL, B
B BA T RORE, ARG LY ERE,

3. Ak
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PR A oy T B /D T AR A s TEIRAHIK S TR TG SN MERGERM I B PR EE, haEPE
Bl /hF AL, XEAEWL AT TR ARE, KRG Ly RRRET.
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Table 16. Composition and thermo'uminescance of quariz from No. 52 vein of Dongshan ore

district, Linglong ore deposit

¥R =3 52-1 52-2 52-3 0-1
PR (o) 235 206 170 130
WHL s 71 71 71 71
Al(%) 0.84 0.72 0.60 0.12
K (%) 0.21 0.37 0.29 0.21
Na(%) 0.07 <0.05 <C0.05 <0.05
Ti(%) 0.0039 0.0042 0.0080 0.0084
Li(%%) 0.0001 0.0003 0.0003 0.0015
TR CC) 295 300 310 310
160—220(°C) NG AN 2 A 5]

BB SRET (100—~400°C) 0.9(R) : 1.6( R) 1.9(R) 2.3(R)

Mo EERIYEF R
F 17 BRUSTHEXARRARIBENL (L. £#F)

Table 17. Integral intensity of thermoluminescznce cf veined quartz from the Linglong

gold deposit(in roentgen)

g (m) PSR LA E oy E R (o) Feoda B EiER oy
230 10 1.30—3.47 2.47 255 22 0.45—3.00 1.52
190 11 1.42—4.8{3 2.75 206 27 0.44—3.30 1.66

170 34 0,62—3.20 1.76

=, BeEESWRT A, KR

1. iR
FERWAELY X, ik EEABKMKK SEEAGRRARE, AAmBikikiEd,
Rk kks5.3km; MAWUTGETRESER 2KREARREHE, HAERREK, $00m
BB %, BAkKREL.2km, SEENVEVKEE>WH=E RED #EK
B, WU REAMY TR ERBE #HTE, RUMMAST L.
2. WIEBEE '
PHLLD" X 0 B9 R0 e BE R & 3R R, MR X B IR IE e LR B (BB LY B
SEWF, P RE T TR R, KU AA LR RRE.
3. BpAls
CBRTHREY . AXMA S 2, EENTK, HIAKNEY, KLY o
BREYE) KRB, HEMIMARSRKY A MR KO- %Y B kg Tk
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SR E 1—3em, 76 JFRRAT K DR B B0 L 5—2mm B 5 — 10 e K [ IGF BT £ 45218 11 4K G2 /s
ko 3% UL Z3 000" 1K 1 U6 80 728 R4 MEALSY I0 A0 BE PG L0 1K 380, RO L) ST F i
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He 63 g8 PR A
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Table 18. Inctusion thermometty of veined quariz from the Linglong gold deposit

v K i n _ % I
T 108 - I - 52 R -
ki y o 220m A 7/ 206m B
BB B | B ’ T eme | vl
177 10 i 25;(‘)—'260__‘—1 275 14 o —“2—(;1:27 ;04‘—"¥ i;‘_w 250 -
- Mll[_- o 11 ) 325310 ! 317 7 12 320~—~280 __7(»- “égz)i— B
. Bl

f"f}k. WS BEIRE#E 6'S SEIM, TN ARUNE S B R B (K19, K
® 19 BRUSYREVREBRAR

Table 19. Sulfur isotope compaosition of pyrite from the Linglong gold deposail

g 1 ‘ / It
T we 1 s s ] 0 W | 50D L 45 kf U

s G koo 340—190 220 ] 190 206 1 255—206 ! 206 1 206 | 170

bt B W, v i W, Iv | m, v o, I l m. Iy [ m. v t H $ W.N
A /g 19 ! 12 ! 8 o3 |12 ; 10 i1 _} )
SEHGBHUS (%) 6.48 | 6.33 6.76 1 7.07 i 7.11 } 7.15 | 8.00 | 8.15
B % 2.0 ; 1.2 0.6 ! 0.5 1 1.3 1.2l ‘ a.7

| '

ORI E B QTO@, gk Lkl sy i, 1984, 1983

© A4 1979 A TGE IR ARREE el A R
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Table 20. Oxygen isotope composition of ore fluids in the Linglong gold deposit
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Table 21. Macrocrit eria of hydrothermal ore—forming physicochemical conditions in the
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Table 23, Variation gradient of physical parameters of minerals in No. 52 vein of the Dong-

ehan ore district in Linglong gold deposit
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VERTICAL MINERALIZATION ZONING OF
THE. LINGLCNG GOLD DEPOSIT

Iiu XNing

(Kunming Institite of Technology, Kunming, Yunnar)

Abstract

Having been mined for about 1,000 years, the Linglong gnld deposit is
faced with the urgent demand of expanding prospective reserves, The futvre
of its two ore districts(Dongshan and Xishan) depends on their respective posi-
tions in the vertical mineralization zoning of the ore deposit. As the geologic
environmeunt of the ore dzposit is quite unique, this problem remained unsettied,
Over the past six years, the author has tried to solve this problem by means
of genetic mineralogy, Studies show that: (1) native gold in the Dongshan ore
district is mainly interstitial gold and fissure gold characierized by comparati-
vely coarse grains (those with grain size>>0,025mm make up 62.22%), where—~
as the Xishau ore district contains mainly inclusion gold with smaller gra-
nularity (grains with sizes>-0.025mm only mak> up 22.35%);(2)in the Dong—
shan ore district, pyrite shows rather «t:nmph«.‘uted forms, commonly assu-
ming {111} crystal habit, aud is rich in As, Sh, Se and Te with thermoelectro-—-
nic P-type pyrite up to 77.404, while in the Xishan ore district, pyrite is

rather simple in erystal form ({111} crystal habit is rarely seen), and couta-~
ins abundant Ti, V, Cr and Ni, with P-typ2 pyrite only 58.8%; (3) in the
Dongshan ore (1i§tr1‘ct, quartz drusy is quite developed and shows rather
complicated micromorphological features, noted for the enrichment in Al K,
Rb and Sr3 in the Xishan ore district. quartz drusy is less observed and
assumes simple micromorphological features, characterized by the richness in
($%286860 to be continued on p. 286)
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With the emplacement of kimberlitic and potash-magnesian lamprophyric magma,
diamond was brought into the upper crust,iorming diamond deposits. In car-
bon-rich areas, ultrabasic rocks—alkalic rocks—carbonate phosphorus-rich com-
plexes as well as supergiant and large-sized phosphorte deposits were also
formed besides diamond deposits.The phosphorus-rich complexes provided not
only minerogenic materials for the formation of sﬁpergiant phosphorite depo-
sits,but also mineral nutrients for the propagation of oil-forming biota, thus
creating material prerequisite for the formation of supergiant oil-gas and oil
shale deposits,Under the condition of high tempefatures the organic substances
in carbonaceous chordrite were combined into oil and gases,which were confi-
ned to the upper mauntle but entered oil-bearing structures wherever the stru-
ctural conditions were favorable,hence stimulating the formation of giant oil-
gas fields.The presence of supergiant ore deposits is a maniiestation of lateral

non-uniformity of ore-forming materials in the lithosphere.
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TY and Zn; (4) ore-forming temperature, as shown by thermometry of quartz
inclusions of 3rd stage, is 250—300°C at 206m Jevel of the Dongshan ore dist—
rict, and 310—3507C at 220m level of the Xishan ore district. These data of
genetic mineralogy indicate that the Dongshan ore district shows characteris—
tics of an upper orebody whereas the Xishan ore district displays features
of a lower orebody. The results obtained in other aspects such as shapes of
ore veins-, mineralization stages, mineral assemblages and wall rock alterations
all support this conclusion. *

The quantitative analysis based on variation gradient of some physical
parameters of pyrite and quartz suggests that the Linglong fault has liftad
the Xishan ore district at least 300m relative to the Dongshan ore district.
Therefore, the prospective reserves at the depth of the Dongshan ore district
might be much greater than the reserves of the Xishan ore district, and this

gonclusion has been substauntiated by recent exploration.



