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Abstract: The rare metal and rare earth mineral resources in the eastern section of the north margin of North China
Plate are distributed mainly in the plate margin or tectonic junction of different ages, controlled by regional major
faults, such as Tancheng-Lujiang fault belt and Suolun-Xilamulun-Changchun-Yanji fault zone, and experienced mainly
three stages of tectono-magmatic events including Lyuliangian, Indosinian and Yanshanian. The rare metal-rare earth
minerals in the area are closely related to Mesoproterozoic and Mesozoic magmatic rocks. Over 10 rare metal-rare earth

deposits or ore occurrences have been found so far, distributed mainly in Liaoning Province and eastern Inner
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Mongolia, dominated by metallogenesis of alkaline granite-alkali rock type, followed by pegmatite type. The
mineralization of rare metal-rare earth elements is related to alkaline magmatism. The geochronology of ore-forming rock
mass shows that the mineralization can be divided into three stages: Yanshanian (120-140 Ma), Indosinian (200-230 Ma)
and Lyuliangian (2500-2510 Ma). The enrichment and mineralization process of rare metal-rare earth elements is
closely related to the advanced evolution of alkaline magma. Under the action of water and volatiles, the magma
experienced strong fractional crystallization, resulting in migration and accumulation of ore-forming elements. With the

change of mineralization conditions such as temperature and pressure, the ore-bearing fluids were concentrated and

mineralized in the late stage of magmatism with the crystallization of major rock-forming minerals.

Key words: rare metal; rare earth element; genesis of deposit; mineralization; magmatism; North China Plate
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Fig. 1  Distribution map of rare metal-rare earth deposits in the northern margin of North China Plate
(From Reference [8])
17 W4 15 358 ( Paleo-Asian Ocean tectonic domain); 2—P4 K F-# 445 I ( Western Pacific tectonic domain); 3—4H2 #4148 ( Tethyan tectonic
domain); 4—FEFTHELL (major tectonic line) ; S—HifT &R T PR (rare metal deposit); 6—3 i (city)

*1 HRRARKFE-H LSBT RMREHE
Table 1 Geological characteristics of typical rare metal-rare earth deposits in the study area
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Fig. 2 Geological map of Saima deposit
1—45 04 & i 4 (Quaternary alluvium); 2—FR % & 5% 11 F2H (Jurassic Zhuanshanzi fm.); 3—R % RV )i 4 (Jurassic Beimiao fm.); 4—iL i BEHE T4
2] (Huaziyu fm. of Liaohe gr.); 5—il Ji[#f £ K IWBE (Wangjiagou section of Liaohe gr.); 6—Hi =& 13 it 42 & (Late Triassic Saima alkaline
complex); 7—H = Z I A IE K (Late Triassic aegirine syenite); 8—f =& LR A5 H5 IE K 25 (Late Triassic grass green ijolite syenite); 9—Hf =
Bttt 4 A FE BT IE K5 (Late Triassic brown ijolite syenite); 10— =& 185 £ IEK 45 (Late Triassic nepheline syenite); 11— =& B IR A EK
%4 (Late Triassic biotite nepheline syenite); 12— = & itk 7] %5 (Late Triassic phonolite); 13— #% Wi /2 (strike-slip fault); 14— W7 2 (inferred
fault); 15—FEH &(Nb orebody)
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Fig. 3 Geological map of Daxiyingzi deposit
1—5E LY (Quaternary sediment ) ; 2— KA €6 FPobE — K AE <) %A (grayish pink medium-grain monzogranite ); 3— K €4 H 4k — K AL i & (offwhite
fine-medium grained monzogranite); 4— K0 B2 M INFHE F KA (gray biotite amphibole plagiogneiss); 5—#F &K iy 18 N #HE H kA (Neoarchean
amphibole plagiogneiss); 6—H KL MINA (Neoarchean amphibolite); 7—#f K i ARG A HEA (Neoarchean magnetite quartzite); 8— K A€ [ 7A
(monzogranite ) ; 9—KIA /AN A (amazonitization/albitization) ; 10—fERdZ K (granite dike); 11—fHifA Nk (pegmatite dike); 12—[NK By
(diorite porphyrite); 13—4: A" fLINBEA K (gold mineralized diorite porphyry dike); 14—MWi)Z (fault); 15—3Hb 5 B (geological boundary); 16—#IH"
315 (Rb orebody boundary)
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Fig. 4  Geological map of Jiabusi deposit

(Modified from References [9-13])
1—565 U R UL (Quaternary sediment); 2— .78 28 14 8 % (Permian
clastic rock); 3—FA PP A (quartz porphyry); 4—F JE N K 7 (quartz
diorite); S—HINA B A IEK ALK %A (hornblende biotite syenogranite ) ;
6—HHLKLIE K AL 5 % (medium-coarse grained syenogranite); 7—8 [1 2
HH A AL X A (muscovite-bearing albite granite ) ; 8—HHIKL 1z F:44
KA A (medium-coarse grained muscovite albite granite); 9—H1 il
BB KA LR A (fine-medium grained muscovite albite granite ) ;
10— A 7% (pegmatoid shell); 11—4KE 44 < A3 1 5 25 Bk (fine-
grained albite granite dike); 12— ¥k (quartz vein); 13—FE X< fHilE

Jik (granite pegmatite dike); 14—IEWiZ (normal fault)
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Fig. 5 Geological map of Barzhe deposit

(From Reference [ 14])
1—55 U 2 (Quaternary ) ; 2— I FIYEGuH K 41 (Lower Cretaceous Meiletu fm.); 3— F F2ESE 1 5 5 & AH (Lower Cretaceous Baiyingaolao fm.); 4— |
R P G35 Je it 241 (Upper Jurassic Manitu fm.); 5— FARD G2 70 Sk 541 (Upper Jurassic Manketouebo fm.); 6—3HE 111 4L i B ( Yanshanian granite
porphyry ) ; 7—#HE LN A ( Yanshanian diorite) ; 8—#& LA f K 47 4£ %] 5 ( Yanshanian altered albite granite); 9—#7 J&BEA K (quartz porphyry
dike); 10—4E i KE 2 ik (granite porphyry dike); 11—%¢ [l 5} % ik (andesite porphyrite dike); 12— BE %5 Jik (monzoporphyry dike); 13—IH & &
(diorite ) ; 14—HbJ5i iR (geological boundary); 15—SZIKTJZ (surveyed fault); 16—4flIT)Z (inferred fault)
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Fig. 6 Geological map of Shihuiyao deposit
(Modified from References [9-131)
1—55 04 Z pp AL UEBUZ (Quaternary alluvium and diluvium); 2— 5
GEMR PG RS B MR A BBk AR A (sandy slate and carbonaceous slate of
Linxi fm., Upper Permian); 3—#ILR I 29 A IO L i — =
KK % (Early Yanshanian greisenized albitized fine-medium
grained two-mica monzogranite ); 4—HeL LTRSS ADRLAE i %5 ( Yanshanian
fine-grained granite); 5—A & " KBEH (quartz monzoporphyry); 6—£F
35 ] K B3 5 (quartz diorite porphyrite); 7— B 7 2% 45 B B8 4% 4 45
(fracture zone or mylonite zone); 8—W7)2(fault)
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Fig. 7 Geological map of Lijiapuzi deposit
(From Reference [37])
1—45 AR (Quaternary); 2—PRF R (Jurassic); 3— Ko #i B FUA R
(Archean metamorphic rock series); 4—A 77 1 1R & 7€ X 7+ (Archean
migmatitic granite); 5—Jg4HH 14 (Nb-Ta orebody)
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Fig. 8 Geological map of Zhaojinggou deposit

(Modified from References [9-13])
1—45 U 2 (Quaternary); 2—H 0 548 Ty FEAH 8 B K A 0% (metamorphic arkose of Shuanmazhuang fm., Middle Carboniferous); 3—72% Jfi i
(metamorphic conglomerate ) ; 4—H K A€ x5 A Kk (alkaline feldspar granite pegmatite dike); S—Hl AL 4l A K (alkaline feldspar granite aplite
dike); 6—2H5 ik (greisen dike); 7—8 FI] A1 844 A Bk 4 78 4 #3 Ik (amazonite-bearing albite alkali-feldspar granite dike); 8—#B4H %" A& (Nb-Ta

orebody ) ; 9—FH A FEK(W-bearing quartz vein); 10—W7)Z (fault)
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Fig. 9 Metallogenic model of alkaline granite-pegmatite
type deposit
(From Reference [8])
1—4E %A (granite) ; 2—4E 5% (granitic pegmatite); 3—ffi A ik
(pegmatite dike); 4—=HEH F 7T (increased F content in mica)
5—KI 4 (amazonite ) ; 6—22 2 EE (biotite) ; 7—2#4 47 (beryl); 8—
B (muscovite ) ; 9—74 A7 (fluorite ) ; 10— = (lepidolite )
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