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Table.1-1 Theregional stratigraphy table of Jingushan district
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1-3

Table.1-3 Thetable of enrichment elements of geochemical field

Sb  As 400 km®

Sb As B <400 km®

Sb As B Cr Ni Hg 100 km?

Sb As B Cr Ni Hg Au 40 km?

Sb As B Cr Ni Hg Au Fe Co Mn 10 km®

“ -86-Hs-9” 1:20

30km 20 km 600 km®
Sb-As-B-Au-Ag-Cu  Au 14.1x 10° 8.4x 107
5.2
“ -86-Hs-9” “ 88-  -Hs-2"
1:5 Au-Sb-As Au 33x 107
1:20 2.5 As Sb 1.7 2.6
Au

As Sb( 1-4 1-4)
1.4 (Au  Agx 10, x 10
Table. 1-4 The anomalous char acteristics table of stream sediment of Jingushan district

(k m’)
As | 1884 | 9.9 72.0 40.9 7800 | 7.3
: Sb | 178.2 0.6 34.0 17.3 5.2 56.9
129° 41" 00" Au | 35.2 2.7 14.1 8.4 1084 | 5.2
295.8 1:20
-86-Hs-9 : Ag | 26.0 | 154.2 | 299.5 226.9 38.2 1.9
42° 38" 00" Cu | 124 | 274 | 36.0 31.7 14.4 1.3

Hg | 3.2 | 43.7 | 100.0 71.8 53 2.3

Au | 35 23 33.0 17.7 10.40 | 2.87

88-

18.0 As | 45 17.2 | 120.0 68.6 15.0 | 3.33 1:5
-Hs-2

Sb | 4.5 1.83 | 89.69 | 45.76 18.6 | 4.13
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Table. 2-1 Thetable of classification of the Kedao Formation metamor phic rocks
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Table.2-2 Thecharacteristic table of ore bodies of Jingushan gold mine
(m) (x 10°%)
-1 543 140 3.17 1.32~17.6 4.89
-2 320 120 1.06 1.07~2.39 1.56
-3 160 60 1.00 1.40~3.55 2.48
-5 160 60 1.50 1.00~3.63 2.46
-6 80 55 3.83 1.245.78 1.93
-1 360 130 9.91 1.21~8.46 2.29
-2 470 40 10.09 1.2~6.54 2.25
-3 52 40 2.91 1.08~2.90 2.20
-4 80 80 2.79 1.06~3.24 1.20
-1 170 30 3.58 1.02~10.05 | 2.84
-2 180 40 1.53 1.07~3.77 1.88
-3 100 40 1.65 1.17~2.30 1.63
-5 80 40 1.26 1.25~3.19 2.26
-1 280 140 7.02 1.01~2.94 1.99
-2 160 40 1.48 1.18~1.99 1.65
-3 160 40 1.91 1.25~2.59 2.13
-4 80 40 5.82 1.221.86 1.41
-5 90 40 1.50 1.382.19 2.15
-8 80 80 2.47 1.99 1.99
-9 80 80 2.34 1.27 1.27
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2-3
2-3
Table.2-3 Thetable of mineralogenetic stage and for ming sequence of minerals

)

<1%

37



()

[45]

2-4
2-4 (x 10

Table.2-4 The average content table of ore trace elements of Jingushan gold mine
Au As Sb Ba B Pb Cr Ni
3.84 14700.5 52.9 386 100 13.7 14.9 11.1
16.68 59823.6 59.5 500 125 15.0 45 35.0
4.28 5611.6 44.12 | 516.7 100 11.0 103.3 113.3
6.78 33820.5 87.31 517 118 114 | 262.0 244.0
7.90 21388.8 60.96 | 4759 | 112.7 | 13.6 | 71.56 62.97
6422.8 421.0 26.85 1.42 3.36 1.06 6.51 5.08
Mo Sn A% Cu Zn Ag Co Sr
1.04 2.6 82.8 24.6 714 | 0.18 | 16.74 | 4552
3.50 3.5 275.0 65.0 60.0 0.53 22.5 300.0
1.93 2.9 143.3 35.0 68.3 0.38 29.6 355.7
1.62 33 166.0 51.5 75.0 0.22 394 566.0
1.65 3.1 146.4 41.9 71.6 0.23 40.2 586.4
1.81 1.40 2.69 2.34 1.34 1.77 3.62 391

Au—As—Sb—Cr—Ni—Sr—Co-B-V-Cu—Mo—-Ag—Ba—Sn—Zn—Pb
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[48]

[49 50] 2.5
2-5
Table. 2-5 Thecorrelated Matrix of oretrace elements
Ag 1
As | 02764 1
Au | 0.1943 | 0.3957 1
B | 0.2388 | 0.5926 | 0.2001
Co | 02820 | 0.2500 | 0.2294 | 0.2153 1
Cr | 03003 | 0.5049 | 03666 | 0.4190 | 0.4223 1
Hg | -0.0284 | 0.0381 | -0.0312 | -0.0467 | -0.1181 | -0.0380 1
Ni | 0.2357 | 03416 | 0.2769 | 0.2986 | 0.3926 | 0.8908 | -0.0133 1
Sb | 0.1000 | 0.3207 | 0.1772 | 0.3074 | 0.2465 | 0.6897 | 0.636 | 0.7746 1
Fe | 0.3406 | 0.2564 | 0.1920 | 0.2710 | 0.9611 | 0.3761 | -0.1654 | 0.3247 | 0.1933 | 1
Ag As Au Co Cr Hg Ni Sb Fe
Au 0‘,9 0:8 0‘.7 0‘.6 0‘.5 0:4 0‘.3 0‘.2 0‘.1 (‘)-0.‘1
|
As Sb Cr Co Au} |
. |
Ni As Sb As !
|
v i
|
Cr Ni Co Sb |
|
_ Cu }—L
Sn }
|
|
Au Be 5
( Sr Pﬁ
B |
2-13) 1‘0,05=0.33 i [
Mo—‘ !
PN — |
|
Au As V Cr | | |
Sb i |
Cu Sn Co i
|
Ba Ag |
Pb :
Mo Zn

Fig.2-13 The diagram of correlation between
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Cr Ni Co Ag
Pb
R ( 2-6) 89.30%
1. (F1) Au As Sb V
2. (F2) Ni Cr Co Ag —
3. Mo Zn Cu Sn Sr
Ba Pb B
2-6 R
Table.2-6 Thefactor load Matrix of R type factor analysisof ore
F, F, F; F, Fs Fs F;
Au 0.9352 0.1073 -0.0266 0.0909 0.0645 -0.0152 0.1207
As 0.9678 0.0541 -0.362 0.0308 0.0258 -0.0224 0.0192
Sb 0.7233 0.0408 0.3989 -0.0218 0.3475 -0.1984 -0.1109
Ba 0.1873 0.2765 0.2365 0.0793 0.0313 -0.8637 0.0468
Pb 0.2444 -0.2989 -0.4047 0.0465 0.4281 -0.5467 -0.2205
B -0.0516 -0.1713 -0.0197 0.1695 -0.0934 | -0.0233 -0.9078
Cr 0.0149 0.8679 -0.0793 0.1188 0.0637 -0.2026 0.2905
Ni 0.0048 0.9500 0.0384 -0.0657 0.1038 -0.0924 0.1283
Mo 0.1816 -0.1207 0.9628 0.0682 0.0564 -0.0719 0.0012
Sn 0.1008 -0.1643 0.0156 0.9323 0.0487 0.0275 -0.1034
\ 0.8113 -0.1172 -0.0407 0.2898 -0.0647 | -0.2425 -0.0102
Cu 0.3667 0.3373 0.2328 0.6843 -0.0295 | -0.2855 -0.1419
Zn -0.1595 0.3079 0.8752 0.0664 -0.1335 | -0.0713 0.0151
Ag -0.1379 0.5402 -0.0116 -0.0290 0.6316 0.1893 -0.3227
Co 0.1200 0.9090 0.2308 -0.0835 -0.0726 0.0409 -0.0863
Sr 0.1564 0.0070 -0.0342 0.0427 0.8645 -0.1354 0.2337
4.0772 3.3598 2.0607 1.4595 1.2855 1.0009 0.8439
26.73 47.73 60.61 69.73 77.77 84.03 89.30
Au As Ni Cr
Mo Zn Sn Cu Sr (Ag) Ba Pb B
Sb V | Co (Ag)
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)

C B
[46 51]
ZK0001
( 2-7)
2-7 ZK0001
Table.2-7 Thezoning index table of elements of ZK0001 bore hole
Au As Sb Bi Hg Mo Cu Zn Ag Co
0.008 0.323 | 0.026 | 0.070 | 0.282 | 0.212 | 5-45m
0.001 | 0.002 | 0.155 | 0.003 | 0.025 | 0.226 | 0.105" | 0.068 | 0.289" | 0.185 | 50-140m
0.052" | 0.043" | 0.212" | 0.039" | 0.050" | 0.201 | 0.05 0.181 | 0.217" | 145-215m
0.001 | 0.002 0.019 | 0.327" 0.149" | 0.224 | 0.178 | 220-300m

(Cu Ag)—(Au As Sb Bi Hg Co)—

(Mo Zn)
Cu—Ag—Hg—(Au As) —Sb—Bi—Co—Mo—Zn Cu Ag Hg
Au Au
As Sb Bi Co Mo Zn Au
«C )
( )
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Au As Sb

3-1 Au As Sb
Au As
88.85x 107 863.9x 10° 20.7 508 Sb
7.95% 10° 4.44x 10° 15.9 8.9
Cu Pb Zn Cr Ni Co
3-1
Table.3-1 Thecontent table of trace elements of K edao for mation
Au Ag As Sb Cu Pb Zn Cr Ni Co | Mo
19.5 | 0.18 | 152.8 | 79.5 | 14.5 | 3.5 | 55 33 15 15 | 1.5
8.62 | 0.134 | 37.82 | 3.27 | 154 | 146 | 60 11 122 | 124 | 0.64
13.47 | 0.26 | 39.37 | 04 23 10 52 11 23 42 | 1.8
28.7 | 0.196 | 57.02 | 2.11 | 184 | 11.6 | 44 29 12.4 | 10.4 | 0.68
88.85 | 0.09 | 863.9 | 444 |16.5| 10 | 47.5 | 12.5| 12 | 10.5| 0.65
205 0.09 | 497.1 | 3.5 18 8 50 25 13 11 |0.5
15 0.08 | 141.3 | 2.5 28 10 50 5 5 11 | 0.5
9.3 0.14 | 6517 | 1441 | 31 |246| 83 | 667 | 83 9 3
2.1 0. 08 9 2.77 | 19.84 | 8.09 | 83.42 11.76 | 7.12 | 0.67
4.3 0.07 1.7 0.5 47 16 83 83 58 18 | 1.1
Aux 10° x 10
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Au As Sb Au
( 32
( ) Au As Sb Cr Ni Ag
Pb Mo V Cu
Au As Ag Sb Cr Ni V
Au Cr Ni V As Sb
Pb Zn Ag ( )
Au As Sb
Au
3-2
Table.3-2 The content table of trace elements of intrusive rocks and Clarke density
- ( )
K K K K K
Au 11.7 2.93 12.5 | 3.13 2.8 0.7 4.06 1.02 10.3 2.58
As 48.0 26.64 3445 | 1914 | 308.7 | 171.5| 65.2 36.2 | 81.6 45.3
Sbh 3.1 15.5 6.0 | 300 | 136 | 6.80 | 1.93 | 9.65 | 1.46 7.3
Ba 450 1.06 600 1.41 400 0.94 350 0.82 | 366.7 | 0.86
B 85 8.50 10 1.0 11 1.10 28 2.80 | 11.3 | 1.13
Pb 53 0.42 20 1.6 50 4.00 19 1.52 8.3 0.66
Cr 220 2.20 5 0.05 5.0 0.05 18.8 0.19 | 41.6 0.42
Ni 299 3.98 10 0.13 10 0.13 21.9 0.29 | 58.3 0.78
Mo 0.8 0.53 10 6.67 15 10.0 0.7 0.47 0.7 0.47
Sn 2.2 1.08 10 5.0 5.5 2.75 2.1 1.05 | 2.7 1.35
\% 96.3 0.71 20 0.15 10 0.07 50.7 0.38 | 83.3 0.62
Cu 37.5 0.68 50 0.91 18 0.33 21.3 0.39 | 33.7 0.61
Zn 70 1.00 80 1.14 150 2.14 72.1 1.03 58.3 0.83
Ag 0.09 1.29 0.35 5.0 0.12 1.71 0.15 2.14 | 0.15 2.14
Co 27.3 1.09 25 1.0 3 0.12 8.7 035 | 16.3 | 0.65
1.K , Taylor (1960)
2. Aux 10, x 10°°,BuHozpagob(1962)
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20x 10°

Au
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10%

15~20%
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Au As Sb ( 3-3) - N
Au As Sb Au
205% 107 As 1623.8x 10°
Au As
Au As
[52~56] [57]
(SlOz KQO NazO)
3.3
Table.3-3 The content table of trace elements of myloniterocks
Au(x 107) As(x 10 Sb(x 10
15 60.8 3.91
8.2~27.2 17.7 18.8~290.1 154.5 0.15~15 7.58
10.1~205 62 14~1623.8 357.14 0.25~5.75 2.95
10~78 29.8 24.7~155.3 80.32 0.94~39.5 9.85
Au
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(T<500 )
( (AuS)”  Au(HS)”  (AuS;3)* )
B8 )

Au

Cr Ni
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Fig.4-1 Theprofilechart of primary geochemical anomaly of W ore body
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Fig.4-2 Thesynthesisprofilechart of ine4 E mineralization belt
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Table. 4-3 Thesynthesisindicator of Jingushan gold deposit
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Table.4-4 Thetable of prospect target
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Abstract

Jingushan Au deposit is located southwestwardly about 8km to Kaishan
town of Longjin city, Jilin Province. And its physical position is E: 129° 40’
00" ~129° 44" 00" , N: 42° 36" 00" ~42° 40" 00" , while its
transmeritional length is 6km, south-north width is 5.5 km, and its area is about
33km?”. There are some geography teams institutes worked there continuously
since 1965. Some ore bands and ore bodies were discovered with profounded
work. The deposit will be great ore-searching foreground due to more than 10
tons estimate gold reserved there.

Tectonically, the deposit is located on the paleosuture zone between the
Xingkai Block and the Pohai Block, the conjunct area between E-W tectonic zone
controlled by continental margin active belt of Paleo-Asian Ocean and N-E
tectonic zone controlled by continental margin active belt of the western Pacific
Ocean. Such tectonic setting will be propitious to forming ore.

The host rocks of Jingushan deposit is a set of the metamorphic rock series
of Permian Kedao formation. The metamorphic grade of the rocks is low
greenschist facies, and the metamorphic assemblage is sericite + chlorite + quartz
+ albite, the main rock type are metavolcanic lava, metapyroclastic rock,
matavoclaniclastic sedimentary rocks, metapyroclastic turbidite, metaintrusive
rock, phyllite and mylonite. The original rock is mainly neutral-acidic
metavolcanic- metapyroclastic sedimentary rocks. Kedao Formation is the source
bed of Jingushan deposit because the ore bodies have not special preference on
host rocks, and the contents of Au As Sb in host rock are universally higher than

those in the crust average and the regional strata average, indicating their close
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genetic relations, Kedao formation is the source bed of Jingushan deposit.

Jingushan deposit’s Au mineralization has a close relationship with
basic-ultrabasic rock of Variscan orogemy later period. The ore bodies of the
deposit mostly found around the contact belt of rock mass and Kedao formation.
The rock mass is the product of tectono-magmatic active. The main rock type
include harzburgite gabbro diabase. The contents of Au As Cr Ni Co
Mo Cu Pb Zn in basic-ultrabasic rock are higher than those in the crust Clarke,
indicate that basic-ultrabasic rock provide Au As ore-forming material for
Jingushan gold deposit.

The deposit is controlled by Jingushan anticline structure and ductile shear
deformation and metamorphism belt. Jingushan anticline is a typical Ramsay
dome-basin superposed fold, its main strike is N-S, later EW fold superposed on
it, made its axial trace curviplanar buckling, stick out to the west, assume as a
dome. Small scale folds are often seen in Jingushan acticline. Because of the
interlayer-gliding of anticline fold, in high stress area and frail layer grow ductile
shear deformation and metamorphism belt, the types of mylonite are
mylonization rock initialmylonite mylonite and ultramylonite. The higher rocks
mylonization grade and the better ore-bearing. The ore bodies in the deposit are
mostly preserved in anticline plunging crown in ductile shear deformation and
metamorphism belt. And its attitude are the same as ductile shear belt’s or
intersected it with a small angle. The ore bodies are usually vein, lensoid,
lenticular shaped with apparent branching and merging pinching and swelling.
The main ore minerals include pyrite arsenopyrite, then are chalcopyrite
sphalerite galena native gold electrum and so on. the tectures of ores are featured
by hypidiomorphic granular texture metasomatic relict texture crush texture
erosion texture. The structure of ores include brecciated structure vein structure
disseminated structure and massive structure. Wallrock alteration is in ductile
shear belt and its round area, including silicification  sericitization
carbonatization chloritization pyritization alunitization and so on.

The tensile act of Miaoling Aulacogen of Permian, the area was in
semienclosed neritic hydrologic basin, volcano outbreak was induced by
aulacogen, accompanied by some nomal fragmentary deposit, Kedao Formation

‘s volcano-volcanic debris was formed. Undergo regional metamorphism at



Variscan, provided material source for Au mineralization of Jingushan deposit.
The occurance and evolution passageway for mineralizing hydrothermal fluide.
Along with the folding movement and deep fracture movement, basic-ultrabasic
magma of mantle source. Upward bedding intrude in formation form a typical
magmatic activity concord with the structure. With the reinforcement of stress
and folding, sliding are taken place between frail layers of the fold form ductile
shear belt and intension foliation belt. Intermediate-acid dike infected in at the
minetime. Magma and metamorphic hydrothermal upward progress of intrude,
extraction mineralizing material from host formation, and were deposited at
ductile favorable tectonic and physiochemical physiochemical sites. Based on the
research on the geological features include formation. Magma rock structure and
its relationship with ductile, we consider that Jingushan gold deposit is a
mesothermal magmatic hydrothermal and metemorphism hydrothermal
superimposed deposit which have a close relationship with ductile shear belt.
Geophysical information shows that the deposit is located in the middle belt
from high magnetic anomaly to low negative magnetic anomalous. Above the ore
bodies exists composite profiling low resistivity positive point of intersection,
high chargeability negative point of intersection, and high charging rate low
resistivity anomalous are obvious. Geochemicaly the deposit occurs at the high
anomaly of ore-forming elements, anomalous elements’s concentration belt.
Anomalous of Au As Sb primary halos are clear over the ore bodies.
Combines with the information narrated above, the geology  geophysics
geochemics comprehend ore-searching symbol and the comprehensive
ore-searching model in the area was set up. Its geological information is
Alterative rock as breccia mylonite chlorite-sericite phyllonite pyritization
mylonite are prospect lithological characters information. the core and
plunging crown of SN anticline and EW intersected area of superimposed and
anticline developed his ductile shear belt ,axial plane foliation crossed with
intensive foliation are structures for ore controlling and housing.  the contact
zone of syntectonic basic-ultrabasic rock and volacanic rocks vein rocks focused
area where controlled by the contact zone and ductile shear belt are prospective
marks and information of magmatite.  silicification pyritization arsenopyrite

focused area are marks and information of near alteration of orebody



Geochemical and geophysical information are :concentration center is clear Au
As shrink anomaly is the reflection of mineralized zone or gold orebody which is
important indirect prospecting mark. The edge of positive magnetic anomaly and
inner positive magnetic anomaly is indirect mark of searching mineralized
alteration zone.

Predict and classification of the prospect target was carried on, based on the
established of synthesis exploration information and indicator. Four grade
prospect target and one  grade prospect target was defined include three
prospect grade in E mineralized zone and one each grade prospect target in

W mineralized zone and also prospecting and next working area was determined.

Key words: Yanbian; Gold deposit; Geological Condition of Ore-forming;

Synthesis Indicator; the Prospect Target the Direction of Exploration ;



	THE GEOLOGICAL CONDITION OF ORE-FORMING AND DIRECTION OF EXPLORATION STUDY FOR JINGUSHAN Au-DEPOSIT IN YANBIAN AREA,
	JILIN PROVINCE
	Table.1-2  The characteristics of geophysical field t able of Jingushan district
	Table.1-3  The table of enrichment elements of geochemical field

	Table. 1-4 The anomalous characteristics table of stream sediment of Jingushan district
	Table. 2-1  The table of classification of the Kedao Formation metamorphic rocks

	Table.2-2  The characteristic table of ore bodies of Jingushan gold mine
	Table.2-3  The table of mineralogenetic stage and forming sequence of minerals
	
	Table.2-4  The average content table of ore trace elements of Jingushan gold mine



