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Abstract: The geotectonic location of Lanjia area lie in Xing' an-Mongolia lithospheric
plate and late Paleozoic continental margin of Sino-Korea plate in early Mesozoic. And it
entered into Circum-Pacific active continenta margin, belonged to middle segment of
Daheishan faulted uplift in Changbaishan uplift of Eurasia plate eastern active belt. As part of
Songliao rift system, its North West segment is Songliao rift and South East is Yitong-Shulan
rift.

Because of the plate movement, Late Triassic Lanjia area devel oped deep-seated fractures
and formed series of alkaline —normal NE-oriented intrusive belt. And the late Paleozoic
formation were assimilated or swallowed. Therefore, residual formations were folded and
metamorphosed.Hornfels, skarnization, troilite and gold mineralization were formed in their
contact segment.

Gold mineralization of Lanjia area can be divided into four types, such as skarn type,
fractured alteration type, cryptoexplosive brecciatype and quartz vein type.

Skarn type is the predominant one. Complex ore bodies occur as shape of vein, vesicle
and irregular mass. Its embranchment and recombination are very common. They are formed
in contact belt of Indochinese quartz diorite and early Permian Fanjiatun group submarine
sedimentation rocks. All ore bodies are controlled in outer belt of skarn belt composed by
broken garnet skarn, garnet magnetite skarn and actinolite skarn. Ore textures consist of major
xenomorphic crystal grain, minor idiomorphic, hipidiomorphic grain. Ore structures consist of
major veinlet, microscopic vein, microscopic stockwork, radiating, sheaflike and disseminated
structures, minor mass and spotted structures. Predominant minerals are composed by
magnetite, pyrite, pyrrhotite, hematite, galenite, sphalerite, arsenopyrite, cobaltine,
chalcopyrite, bismuthinite, native bismuth, tetrahedrite, scheelite and native gold. Gold occurs
predominantly in the fractures of magnetite, bismuthinite, pyrite, garnet and actinolite as
independent mineral. The qualities of gold reach to 816.40~989.70, average 977.00. Major
associated elements are Bi and Ag. Wallrock are composed of skarnization, epidotization,



abitization, haematization, hydromicazation and chloritization, minor silicatization,
tourmalinization and fluoritization.

Altered rock type gold mineralizations are hosted in second layer of first
segment in fractured alteration zone of Fanjiatun group. The main alterations are
pyritization and sericitization. Majority of minerals are pyrrhotite, pyrite,
chalcopyrite, galenite, sphaerite, arsenopyrite and native gold. Metallic sulfides
are the 5-10% of the total minerals.

Cryptoexplosive breccia type gold mineralization are developed the contact belt of
cryptoexplosive breccias and country rocks. Nowadays, research degree is very lower and
single engineering control the gold mineralization.

Quartz vein type gold mineralizations are hosted NEE contact belt of Cretaceous rhyolite
porphyry and Yanshanian granite porphyry. The third ore veins are developed into the
NW-trending structures of contact belt of quartz diorite and Fanjiadun group hornfels.

Au, Bi, Sb are most dominant elements in this ore field and belong to strong enriched
elements because their concentration Clarke are larger than 100. As, Ag, Cu, Mo belong to
medium enriched elements because their concentration Clarke are 100~10. Pn, Zn belong to
weak enriched elements because their concentration Clarke are 10~1. And the concentration
Clarke of Hg islower than Clarke value.

Skarn type and alteration type of gold mineralization have different indicator element
correlatability and element associations for different mineralization types: Au, Bi, Ag, Pb, Mo,
Zn have apparent correlativity, and Au, Bi, Ag, Pb have bigger coefficient of correlation in
skarn type gold mineralization. Au, Bi, Ag, Cu, Sn, Mo, Pb have strong correlativity, and there
are strong coefficient of correlation between Au and Bi, and Ag, Cu and Sn, Mo in fracture
ateration type mineralization.

According to distribution of primary halo and secondary halo in this ore field, Sb, Asand
Ag are elements of front halo, and Cu, Mo are elements of rear halo in skarn type gold deposit.
Then the zonation of elements is Sb-As-Ag-Pb-Zn-Bi-Au-Cu-Mo from the top down. As, Ag
are elements of front halo, and Cu, Sn are elements of rear halo in fracture ateration type gold
deposit. Then the zonation of elements is Au-Ag-Zn-Pb-Bi-Cu-Sn from the top down.

The gold metallogenesis of Lanjia area have multi-period and multi-stages mineralization
characterigtics. Studies on mineral deposit and mineralsindicated that metallogenesis of Lanjia
gold deposit can be divided into two mineralized periods (skarn and quartz-sulfides) and five
mineralized stages, such as wet skarn stage, oxidized stage, early quartz-sulfides stage, and
late quartz-sulfides stage. Skarn type gold deposit of Lanjia is the lower sulfides(2%),no



quartz and weak sericitization and high mineralized temperature(400-200 );Altered rock type
gold deposit are formed in late quartz-sulfides stage and high sulfides content(5-30%) and low
mineralized temperature(250-220 ).For the whole area, there must exist less low mineralized
temperature cryptoexplosive breccia type gold deposit and quartz-vein type gold
mineralization.

Gold deposits in Lanjia area is the typical Mesotherma gold deposits. Mineralized
hydrothermal fluid, derivation of mineralized materials and metallogenesis have closed
relationship with the quartz diorite magmatic activities. Different fracture position and country
rocks control the difference of mineralization type.

Based on the studies about the mineralized conditions, author summarizes
the ore prospecting model of Lanjia gold deposit. According to the comprehensive
study on magmatic rocks, strata, geophysical anomaly, geochemistry anomaly and
mineralization alteration features, author point out that the Lanjia areas have
gigantic potential for ore prospecting. And LanjiaZhoujiayao and
Dinianzhang-Xiaomoujiagou are the important metallogenic predicting districtsin
the Lanjia area.

Key Words: Mineralization type, Skarn type gold deposit, Metallogenetic prognosis
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ZK 2001 59.82 | 1578 | 6.01 | 2.76 | 217 | 493 | 4.10 238 | 092 | 002 | 010 | 049 | 99.48 | 1250 | 4.33|14.32| 6885 | 837 | 289 20.91(32.69 | 46.40 | 73.36| 1.14 | 12.97
57.07 | 1541 | 6.24 | 479 | 278 | 542 | 3.32 182 | 098 | 032 | 013 1.86 |100.14 | 10.05 | 540 |18.20| 66.35| 7.20 | 1.86 12.51|45.03 | 42.46 | 73.43| 1.27 | 13.19

16




2-2 Q —F —Anor 2 3
3 9 10
40 |10,
Q B
20
.2
. 6* 7* 8 “ 9* '12.1 10*
5
0
- B
0 50 100
Anor
2 3 Q F Anor
6* 7* ;8% o* 10*
2 2 CIPW
Or | Ab | An Hy | Mt | Di | Ap| Q C Pr [ )
1 10.05(26.23 | 27.72 | 17.90 | 2.33 | 6.60 | 0.59 | 6.28 1.61 | 99.31
1 22.68(13.54| 25.70 | 19.38 | 2.33 0.59 | 11.56 | 0.03 1.71 | 97.43
3 28.36| 3.81 | 26,59 | 11.03 | 3.12 | 454 | 0.52 | 14.55 305 | 1.65 | 97.72
12 10.75(28.09 | 21.77 | 1542 | 403 | 5.75| 0.76 | 9.86 1.86 | 98.29
6
Ri—R>
2 4 2 3 Ri—R»
2 [

17




R2

2000

1000

1 2. 3. 4, 5.
6. 7.
2 3
ZK001 ZK003 ZK001 ZK2001
ANKC 0.83 0.97 0.91 0.78 0.83
Fe*/(Fe* +Fe™) 0.17 0.15 0.25 0.29 0.31
2 5 - -

Al+Na—K

3 5ACM

18

Mg-+Fe




ANKC  0.78-0.97 8 11 Fe*/(Fe*+Fe™)
0.15-0.31 0.3 CIPW C 1.0
SO,
2 4
S REE  121.91-155.29ppm SCeSY 341411
AEu 086112 05 1 YCe 314411
| |
2 4
10°
La Ce Pr Nd Sm
1 X90-183 20.90 42.00 5.00 20.80 4.38
2 X90-184 25.60 49.50 6.10 22.80 5.00
2 X90-461 27.60 51.70 5.90 22.40 5.05
4 | X90-446 22.30 44.20 5.30 20.50 4.62
5 X90-448 28.10 56.20 6.70 27.00 5.49
10°
Eu| Gd| Tb | Dy | Ho | Er | Tm | Yb | Lu Y SREE | S Ce/S Y| 3 Eu
1) 116 | 328 | 053 | 260 | 058 | 156 | 024 | 147 | 0.21 | 17.20| 121.91 341 0.98
2| 115| 361 | 058 | 287 | 063 | 1.74| 025 | 0.65| 0.25| 18.10| 139.83 371 0.86
3| 131| 372| 066 | 316 | 065 | 1.87 | 029 | 153 | 025 | 1790| 143.99 3.80 0.96
4| 140 | 343 | 054 | 278 | 061 | 1.74| 024 | 153 | 0.25| 16.20| 125.64 3.60 1.12
5] 138 | 409| 059 | 306 | 063 | 182 | 0.27 | 152 | 024 | 1820| 155.29 411 0.93
1/5 750 -800 4000
11-14km U-Pb 211.5Ma

19




P f|'2

ZK;
7%65
—

ZK1503

0 100 200m ©
[Q. 1P 2p.f] 3[Pf7] 4 finsol 5| YB]6 o] 77| 8357 o[ 27 Jr0@xef1q &~ J12
31
2 3 4, 5 6
7 8 9 10. 1 12

20



20 19 3 2

s e s[ s Jo [ ] s [Ja) of 500 [77] 5[ 6 el

3 2 19 20
1. 2, 3 3. 4
4, 5. 6. 7. 8. 0. 10
4-22 0° -20° , 90° -110°

6 52° 8 53 10 50° 12
67° 14 62° 300 16 85 18 86° 20 84°
1] ” 200

21



50m 3

3
146.50m 219.50m 366.00m
100m 22.50-210.99m 188.49m
1.39-19.22m
7.27m 72x 107, 1.03-51.50
x 10°, 8.51x 10° 100x 102
5.7x 10° 1 0.67
19 20 19
10-18 155m 130.00m 63.00m
123.00-186.50m 63.5m 19 20
18  175m “ "
3 4
1.66-6.15m 3.49m
58x 107 1.00-71.56x 10°
10.85x 10°® 148x 10
6.1x 10° 1 056
1.2

22



10 50m
T S N |
9 Sy
A :* m | 4%
i | g | W s
j;” 5lE Aul0 - ]
5345 20 {15002 15.79 ING o 534
5003 9.32 20
28 |5004 5.96
5005 9.32 -
5006 13.52 m
5007 3.53
5008 13.10 E
5009 16.55
010 :
5024 0.84 m
5011 10.33
20 | 5012 6.72 [E
5019 5.12
5014 13.52 -
5015 13.36 n
5016 2.69
5017 12.6( —
5018 5.71 18
019
5020 1.85
J
48 5025 0.60 Hso15 48
5340 5344
247927 7330 424 7345

3 3 20 50m

23



30m

1z ThEn

P

F

LA 8 - L2

=

-4

oy 3 51

x




2 Bi»S;
45-50
3 2PbS- Bi»Ss
31
10-2
Bi Pb Cu Te Fe S Bi Pb Cu | Te | Fe S
1601-Rz2-B10 43.05| 46.37 | 1.08 950 | 27.69 | 30.12 | 2.27 39.32
1601-Rz2-B10 | 79.94 7.28 | 259 | 10.21 | 47.54 7.05|5.76 | 39.65
1601-Rz2-B10 | 41.58 | 45.02 | 2.85 10.55 | 25.16 | 27.50 | 5.63 41.71
JH-B9 78.59 341 0.92 | 17.09 | 38.38 5.44 1.67 |54.51
S Bi Pb
4 [ Co Ni Fe AsS
50
3 2
3 2
Co Fe Ni As S
1201-Rz-2-B5 30.53 0.38 0.23 33.97 33.89 100.00
1201-Rz-2-B5 30.83 1.87 2.40 31.04 33.85 100.00
JH-B9 31.34 1.59 0.12 34.38 32.57 100.00

25



3 2 Co Fe Ni

1 11

As S
Fe Ni Co
5
6 FeOs
30
7 PbS

900

26

Co Fe Ni

AsS

Fe Ni

42

AS
Co



13

131

27



1311

1312

1313

1314

1315

1.3.1.6

1317

132

1321

1322

28



1323

1324

1325

1.3.2.6

1327

14
141

142

143

’ 65 ’
0.001 0.3mm, 0.005 0.02mm

989.70 977.00

29



102 Au
AuAu+Ag| Au Au
() Au Ag x 100 (10?) (10?)
185-Ry., 6 96.93 3.07 969.30 98.15 94.84
185-R,., 7 96.95 3.05 969.50 98.85 94.92
155-R,. 7 97.80 2.20 978.00 98.97 94,59
ZK1201-R,., 5 93.43 6.57 934.30 96.37 87.17
ZK1601-R,. 5 89.97 10.03 899.7 95.08 81.64
ZK1601-Ry. 6 95.87 413 958.70 96.46 95.31
ZK1201-R., 2 91.16 8.84 911.60 91.39 90.93
JHBY 1 94.93 5.61 949.30
144
3 3
950
989.70 816.40 977.00
1 2 3 -4
3 5
2125x 10°

30




2100 2200

2300

2400 2500

2600 2700 2800

2900

10000

11000

%10 °

35
3 4
100x 102
3 4
8.93x 107
3 4
10
102 102 102
0.00000002 97.70 0.00001954 452 4,98
5.1289 0.000864 0.0000443 10.26 11.30
38.6919 0.00074 0.0002863 66.33 73.04
1.4973 0.000767 0.0000115 2.66 2.93
0.3474 0.000574 0.00000199 0.46 0.50
0.0021 0.050833 0.0000107 0.25 0.27
0.0024 0.0024 0.000000058 0.010 0.015
0.0008 4.000 0.000032 7.41 8.16
0.0000091 0.2127 0.000000019 0.004 0.005
8.1198 0.00043 0.000035 8.10 8.93
0.00043164 100.007 110.14

31




Au3.92x 10°

*Au 39
15
20 21
20 21
8.51x 10°® 5 194-210m
7.80x 10°® 185 3 TC1001
5.48x 10° 155m 7 6.16x 10°
5 118-128m
9.84x 10° ZK2005 72m 13.24x 10°
36 20
185
72m 134m
A
200
20
150
100
50 L : >
0 5 10 15 x 10 6
Au
3 6 20
3 7

20

32



0 50 100 1'50 2'00 2'50 3'oo;
3 7 20 20°
3 8 , ,
Xt 8 10 12 14 16 18 20
209.6 r‘,/_//(
\'g\j‘i \\/’“\
) \\ix::::j;i __L185m
J SN L e
\J\Z%.Ib — i —
6
2 16
2 14
12
10
s @
\ :
4
2
(&l [o],[e)s [~]e [F]ls[els [ 7
3 8 20
1. 2 3. 4. 5. 6. 7.
1.6
20
3 5 20 *
S0, TiO, | Fe0; FeO | Al,O; | MnO | MgO Ca0 KO | NaO
(10 | (103 | (10% | (0% | (103 | (10%) | (0% | (103 | (10 | (109
4045 | 025 18.21 6.9 5.12 159 1.00 2156 | 050 | 0.46
P,0O5 LOS Au Ag Cu Pb Zn Mo Co
(109 (103 (109 (10 (109 (109 (109 (109 (109
0.15 2.39 3.92 7.00 40.00 50.00 | 260.00 1.90 29.50
Ni As Sh Hg Se Bi S Te W
(109 (10 (109 (10 (109 (109 (103 (109 (109
2250 | 250.00 7.30 28.00 0.08 257.00 0.01 0.70 4850

*ZK1601 20

33




1.8

28 29

257.00x 107,



1 4 6 9
2.1
1
345° 35
3 10
Zk005
A
I 200
/_%
| 100 %
ey
el e |y [A]]s 200 [ f9)s
3 9
1 2 3. 4 5
11-12
70m 130m 146.00-229.00m
0.94-3.20m 2.15m 51x 1072,
1.00-20.07x 10, 5.16x 10° 86x 107
9.1x 10° 1:1.76 1
678Kg
2.2

35



2.3

24

2.5

390m

12

85x 107

10m

YB
220m

36

90 95

10

0.10mm

15x 10



13Km

6 1 2 5 6

NEE 3 NW
4 NEE
600m 2 135m 0.2 3.0m 0.73m Au
1.31 13.76g/t 5.20g/t C 40.64Kg
1978
1.
3 6
Bi As Sb 5
Au Ag Z2n
1 Ag 1
2.
3 7
Au Ag Bi Zn Pb As Sb Cu

Au Bi Sb 100

37



As Ag Cu Mo 100-10
Pb Zn 10-1 Hg
3 6
(10°) Au|Ag | Bi | so |cu| P | zn| sn| As |Mo| Hg
108 220 0.13 | 0.37 | 4.84 |22.40|12.80|67.60| 2.14 | 54.80 | 0.890.014
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Geological Characteristics of Lanjia Gold Deposit

and Its M etallogenetic Prognosisin Changchun Jlin Province

Author: Wang Zhigang
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Abstract: The geotectonic location of Lanjia area lie in Xing' an-Mongolia lithospheric
plate and late Paleozoic continental margin of Sino-Korea plate in early Mesozoic. And it
entered into Circum-Pacific active continenta margin, belonged to middle segment of
Daheishan faulted uplift in Changbaishan uplift of Eurasia plate eastern active belt. As part of
Songliao rift system, its North West segment is Songliao rift and South East is Yitong-Shulan
rift.

Because of the plate movement, Late Triassic Lanjia area devel oped deep-seated fractures
and formed series of alkaline —normal NE-oriented intrusive belt. And the late Paleozoic
formation were assimilated or swallowed. Therefore, residual formations were folded and
metamorphosed.Hornfels, skarnization, troilite and gold mineralization were formed in their
contact segment.

Gold mineralization of Lanjia area can be divided into four types, such as skarn type,
fractured alteration type, cryptoexplosive brecciatype and quartz vein type.

Skarn type is the predominant one. Complex ore bodies occur as shape of vein, vesicle
and irregular mass. Its embranchment and recombination are very common. They are formed
in contact belt of Indochinese quartz diorite and early Permian Fanjiatun group submarine
sedimentation rocks. All ore bodies are controlled in outer belt of skarn belt composed by
broken garnet skarn, garnet magnetite skarn and actinolite skarn. Ore textures consist of major
xenomorphic crystal grain, minor idiomorphic, hipidiomorphic grain. Ore structures consist of
major veinlet, microscopic vein, microscopic stockwork, radiating, sheaflike and disseminated
structures, minor mass and spotted structures. Predominant minerals are composed by
magnetite, pyrite, pyrrhotite, hematite, galenite, sphalerite, arsenopyrite, cobaltine,
chalcopyrite, bismuthinite, native bismuth, tetrahedrite, scheelite and native gold. Gold occurs
predominantly in the fractures of magnetite, bismuthinite, pyrite, garnet and actinolite as
independent mineral. The qualities of gold reach to 816.40~989.70, average 977.00. Major
associated elements are Bi and Ag. Wallrock are composed of skarnization, epidotization,
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abitization, haematization, hydromicazation and chloritization, minor silicatization,
tourmalinization and fluoritization.

Altered rock type gold mineralizations are hosted in second layer of first
segment in fractured alteration zone of Fanjiatun group. The main alterations are
pyritization and sericitization. Majority of minerals are pyrrhotite, pyrite,
chalcopyrite, galenite, sphaerite, arsenopyrite and native gold. Metallic sulfides
are the 5-10% of the total minerals.

Cryptoexplosive breccia type gold mineralization are developed the contact belt of
cryptoexplosive breccias and country rocks. Nowadays, research degree is very lower and
single engineering control the gold mineralization.

Quartz vein type gold mineralizations are hosted NEE contact belt of Cretaceous rhyolite
porphyry and Yanshanian granite porphyry. The third ore veins are developed into the
NW-trending structures of contact belt of quartz diorite and Fanjiadun group hornfels.

Au, Bi, Sb are most dominant elements in this ore field and belong to strong enriched
elements because their concentration Clarke are larger than 100. As, Ag, Cu, Mo belong to
medium enriched elements because their concentration Clarke are 100~10. Pn, Zn belong to
weak enriched elements because their concentration Clarke are 10~1. And the concentration
Clarke of Hg islower than Clarke value.

Skarn type and alteration type of gold mineralization have different indicator element
correlatability and element associations for different mineralization types: Au, Bi, Ag, Pb, Mo,
Zn have apparent correlativity, and Au, Bi, Ag, Pb have bigger coefficient of correlation in
skarn type gold mineralization. Au, Bi, Ag, Cu, Sn, Mo, Pb have strong correlativity, and there
are strong coefficient of correlation between Au and Bi, and Ag, Cu and Sn, Mo in fracture
ateration type mineralization.

According to distribution of primary halo and secondary halo in this ore field, Sb, Asand
Ag are elements of front halo, and Cu, Mo are elements of rear halo in skarn type gold deposit.
Then the zonation of elements is Sb-As-Ag-Pb-Zn-Bi-Au-Cu-Mo from the top down. As, Ag
are elements of front halo, and Cu, Sn are elements of rear halo in fracture ateration type gold
deposit. Then the zonation of elements is Au-Ag-Zn-Pb-Bi-Cu-Sn from the top down.

The gold metallogenesis of Lanjia area have multi-period and multi-stages mineralization
characterigtics. Studies on mineral deposit and mineralsindicated that metallogenesis of Lanjia
gold deposit can be divided into two mineralized periods (skarn and quartz-sulfides) and five
mineralized stages, such as wet skarn stage, oxidized stage, early quartz-sulfides stage, and
late quartz-sulfides stage. Skarn type gold deposit of Lanjia is the lower sulfides(2%),no
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quartz and weak sericitization and high mineralized temperature(400-200 );Altered rock type
gold deposit are formed in late quartz-sulfides stage and high sulfides content(5-30%) and low
mineralized temperature(250-220 ).For the whole area, there must exist less low mineralized
temperature cryptoexplosive breccia type gold deposit and quartz-vein type gold
mineralization.

Gold deposits in Lanjia area is the typical Mesotherma gold deposits. Mineralized
hydrothermal fluid, derivation of mineralized materials and metallogenesis have closed
relationship with the quartz diorite magmatic activities. Different fracture position and country
rocks control the difference of mineralization type.

Based on the studies about the mineralized conditions, author summarizes
the ore prospecting model of Lanjia gold deposit. According to the comprehensive
study on magmatic rocks, strata, geophysical anomaly, geochemistry anomaly and
mineralization alteration features, author point out that the Lanjia areas have
gigantic potential for ore prospecting. And LanjiaZhoujiayao and
Dinianzhang-Xiaomoujiagou are the important metallogenic predicting districtsin
the Lanjia area.

Key Words: Mineralization type, Skarn type gold deposit, Metallogenetic prognosis
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