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Abstract: The Central Jilin-Yanbian metallogenic belt, one of the 12 important nickel mineralization belts in China,
containing 13 nickel deposits (occurrences), with nickel reserves of more than 280 000 tons, is an important nickel
resource base in China. There are intense multistage tectonomagmatic activities in the metallogenic belt, especially a
series of ultramafic-mafic rock groups and related copper-nickel sulfide deposits were formed in the Indosinian post-
orogenic extensional background. Through study on the two typical nickel deposits in Honggiling and Changren, the
paper sorts out the geological and metallogenic characteristics of nickel deposits, summarizes the spatiotemporal
distribution regularity, and extracts the prospecting indicators. Based on the regional geological characteristics and

gravity, aeromagnetic anomalies, the prospecting potential of copper-nickel sulfide deposits in Central Jilin-Yanbian
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metallogenic belt is analyzed, and the prospecting direction of nickel deposits is discussed to provide scientific basis for

the further nickel prospecting deployment in the metallogenic belt.

Key words: nickel deposit; ultramafic-mafic rock; metallogenic regularity; prospecting direction; Central Jilin-Yanbian
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Fig. 1 Tectonic location of Central Jilin-Yanbian metallogenic
belt and distribution of main nickel deposits
(Modified from References [11-13])
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Fig. 2 Geological map of Honggqiling nickel deposit in

Panshi City, Jilin Province
(Modified from Reference [19])
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Fig. 3 Microscopic characteristics of rock body from No. I rock belt in Honggqiling ore field
a— | SAKMAS AN 2 (altered hornblende peridotite in No. 1 rock body); b— 1 SA WA N %4 (hornblende olivine pyroxenite in No. 1
rock body); c— 33 Sl S A LS A (serpentinized peridotite in No. 33 intrusion); Cpx—EARHE A (clinopyroxene ); Hbl—#fi [ 7 (hornblende ) ;
Ol—HiHE & (olivine ) ; Srp—UESUA (serpentine) ; Tr—iZ [N £ (tremolite )
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Fig. 4 Microphotographs of main ore minerals in No. 1 rock body from Hongqiling nickel deposit
Cep—HEHH (chalcopyrite ) ; Sp—INEEW (sphalerite ) ; Po—H 8 2k (pyrrhotite) ; Pn—H#2kH™ (pentlandite )
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Fig. 6 Geological map of Changren nickel deposit and profile of No.11 rock body along No. 19 exploratory line
(Modified from References [27, 29])
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Table 1 Diagenetic and metallogenic age data of nickel deposits in Central Jilin-Yanbian metallogenic belt
WX CERE) kGRS MHAA A (T9) U WiReN 4 IMa SCHRA 5
1541k N OAr-FAr 225+0.9 [18]
15481k W NS A SHRIMP U-Pb 21645 [44]
158k BYeRT A Re-0s 237+16 [31]
15Hk ik Re-0s 222.9+9.1 [32]
2 5Ak fANA OAr-SAr 237.7+2.2 [33]
PRCFEICN R N A N A SHRIMP U-Pb 212.5~212.2 [34]
2 5 BYCRE A Re-0s 215+24 [31]
KRCFEICN FANA OAr-FAr 236.4+4.6 [33]
LRI
3 FAK MM A N A LA-ICP-MS U-Pb 220.6+2 [35]
3 5AEK NG “©OAr-PAr 228-230 [36]
5 Sk MR ENEA SHRIMP U-Pb 272.2+3.6 [33]
6 Sk AN A SHRIMP U-Pb 258.8+3.4 [33]
8 FAA N A LA-ICP-MS U-Pb 238.12.7 [33]
8 Sk fMINE “©OAr-PAr 250.8+0.25 [18]
75k kiR Re-Os 20821 [37]
3154 A NEEA LA-ICP-MS U-Pb 218.1+35 [33]
155k fANA OAr-SAr 231.2+2.6 [33]
ARG
1541k A NEA SHRIMP U-Pb 239.6+2.6 [38]
=i R 15541k MERE N A LA-ICP-MS U-Pb 232.75+0.95 [39]
454k W NS A SHRIMP 217+3 [14]
)
5 5 MR A A SHRIMP 22248 [40]
iifmE:-on WA B A LA-ICP-MS U-Pb 225.1 [41]
IRV 115 5414 AN A N A LA-ICP-MS U-Pb 213.0£1.1 [42]
A NG WA B A LA-ICP-MS U-Pb 225.6+7 [22]
11 54k ME A LA-ICP-MS U-Pb 243.021.1 [22]
KA=50
11 54k MR NS A LA-ICP-MS U-Pb 22611 [22]
Ikt M B A LA-ICP-MS U-Pb 237.0£1.1 [22]
AR /N EEN MR A NS A LA-ICP-MS U-Pb 175.6+1.1 [43]
H e A 5 T
i 15 501 26 S5k FAINRER A B A LA-ICP-MS U-Pb 191~175 [22]
—R&ME 7). B EED L. F AT AE RN A T X R

BEAb, i —SBfml i Z AR R B, 200
X R A7 5 7 I 36 Bk - R B R B s R R A, L
SHRIMP #4547 U-Pb 4F#¥ 4 F 258~272 Ma'™® [ {HAK &

B O KA (175.621.1 Ma) ) K ff N KA
(191~175 Ma)'?) SRR A E RS A BEEk -
TRBERR U IR AL, [RIREAR K B L AL
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Fig. 7 Histogram of diagenetic and metallogenic ages of nickel
deposits in Central Jilin-Yanbian metallogenic belt
(Data from Table 1)
18" 4F 3% (metallogenic age); 2—2& M — i 5 M 25 A 4F % (age of
basic-ultra basic rock mass)
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Fig. 8 Distribution of major structures and nickel deposits in Central Jilin-Yanbian metallogenic belt
(Modified from Reference [30])
1—H 217 T W22 (translithospheric fault); 2—4%7 8 724 (lithospheric fault); 3—5EHKr24 K — Wi 2L (crustal fault and general fault); 4—#)H |18 B f#
P2 (fault by geophysical prospecting and remote sensing interpretation); 5S—iil7)2 K F-FWTZ (reverse and strike-slip fault); 6—15 %} (anticline);
T—I#}E (syncline); 8—f5I#%75 &l (overturned anticline); 9—fBi% A4} (plunging syncline); 10— X EH} (anticlinorium); 11— 44 (complex
fold); 12—RLH™# 11 B (boundary of metallogenic belt); 13— 5t (provincial boundary); 14— /N H” (large/medium/small nickel deposit);
F1—AE b Fli He bS5 5 T 2417 /)N PO SF-—i65 J BE ( Xiaosiping-Hailong section of huge fault belt in the northern margin of North China Craton); F2—*Jb [l
Hedb 2k B AR 7~ KO 283 B (Liushuhezi-Dapuchaihe section of huge fault belt in the northern margin of North China Craton); F3—Htkf
Hedb 2k B AW S T - 42 BE (Gudonghe-Baijin section of huge fault belt in the northern margin of North China Craton); F4—PU-F— 4K & Wi %
(Siping-Changchun fault); F5—& % {8 Wi (Yilan-Yitong fault); F6—3fb -2 1L K% (Dunhua-Mishan fault) ; F7—%4& %~ VTI1 Wi 24 (Ji” an-
Songjianghe fault) ; F8—JK 7575 M- 15l B & % 422487 ( Changchun-Jilin-Jiaohe concealed junction belt); FO—JF i/ - 4 [ & %] 447 ( Wangqing-Hunchun

concealed junction belt)
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Table 2 Rock assemblages and m/f ratios of major ultramafic-mafic intrusions in Central Jilin-Yanbian metallogenic belt

T ESHEN B HAAE mif LfE AHES SCHRA R
1 LIS 1550k R WA - s - 0.99~6.05, %+ T 4.77~6.05 BRI RS [14,20]
2 LIS 2 5251k /NS R - - M e 3.47~5.05 BRI [20,36]
3 LIS 3 5 A1k /NS R - A A 3.82~6.02 BRI [20,38]
4 LIRS 7 A A K BT MEA A - 0.87~5.28,4EH T 3.51~5.28 R TR Fet A [14,20,38,51]
5 N /N PN - A VA 2.22~4.87 BRI [57]

7 B 4550k /N WA~ R N A 2.63~2.65 RIS [22]
8 BRI 5 SAtk Ak MR- 1.74~2.29 BRIFUREM A [22]
9 I 5 5k A PRS- 5.76~5.98 B LA [22]
10 TR 6 5 A WAL RIS A7 2 - Mt 5~5.8 BRI RS [55]
11 K11 851k rpy WA - RN 4.60~5.48 RS E [22,29]
12 W15 SAE /N WA - A 1.07~1.83 BRIUREM A [22]
13 AN UL WA - - - [22]
14 HRERE 15 Sk il e 1.42~1.82 BT [22]
15 AR RE 26 A M 0.61~0.74 BRI [22]
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