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Abstract: In recent years, many Nb—REE deposits (ore spots) have been discovered in Hulunxibai area on the eastern margin of
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Beishan metallogenic belt. The deposits (ore spot) occur in the external contact zone of Permian adamellite, and the orebodies occur
in the littoral—shallow marine carbonate and metamorphic detrital rocks. The morphology, attitude and scale of the orebody are
controlled by tectonic— magmatic activity, and orebody position is consistent with the magnetic anomaly. The Nb.O; grade of
northeast Huishi Mountain mining area is generally between 0.02% and 0.56%, with an average of 0.11%, and the REO grade is
between 0.13% and 2.63%, with an average of 0.93%. The Nb,Os grade of the west Huisenwula mining area is between 0.01% and
0.1%. The metallogenic type is similar to that of the superlarge Nb—REE—Fe deposit in Bayan Obo. The metallogenic potential of Nb—
REE deposits in this area is enormous. Combined with regional geological setting and metallogenic characteristics of the Nb— REE
polymetallic mineralization zone, the authors hold that prospecting indicators for this type of Nb—REE polymetallic deposits in this area are
as follows: i . Permian littoral—shallow marine carbonate and metamorphic detrital rocks strata; ii. free space or transfer sites between
ductile and brittle deformation from the tectonic compression; iii. Permian adamellite outer contact zone; V. aeroradiometric anomaly
gradient zone and magnetic anomaly; V. wall—rock alteration (limonitization, silicification, carbonatization, etc); Vi. fine quartz network
veins development area. The study of the metallogenic characteristics and prospecting indicators of the Nb—REE polymetallic deposits in
this area is helpful to promoting the prospecting ideas of rare earth, rare metal and rare—scattered elements mineral resources in Beishan

area, and can also provide a reference for the prospecting direction of such deposits.

Keyword: Nb— REE polymetallic deposits (ore spots); metallogenic characteristics; prospecting indicators; aeromagnetic and
aeroradiometric anomalies; Hulunxibai; mineral exploration engineering; Inner Mongolia
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Fig.1 Geotectonic location (a) and geological sketch map (b) of Hulunxibai area (modified from Zuo Guochao et al., 2003)

| —Kazakhstan plate; | ,—Yamansu—Hongshishan tectonic region; | ,—Xingxingxia—Hanshan tectonic area; |, ;—Late Paleozoic chasmic marine
basin fold belt in Yamansu—Hongshishan; [ .-,—Weiya—Xingxingxia—Hanshan block; Il —Tarim plate; Il ,—Gongpoquan—Honggouer tectonic area;
Il - \— Early Paleozoic ocean basin fold belt in Donggiyishan— Honggouer; II .~ Yingzuihongshan block; II ;- ¢— Permian rift fold belt in
Shahongshan; I ,_,—Silurian back—arc basin fold belt in Hongliuhe—Hongliudaquan; Il ;—Dunhuang—Yumen tectonic area; Il ;.;,—Middle Devonian
chasmic trough fold belt in northern Yagan; II ; s—Late Permian pull—apart basin fold belt in south Yagan; Il 5 s—Early Permian rift fold belt in
northern Engeerwusu; Il ,—Zhusileng tectonic area; Il 4-,—Cambrian—Ordovician continental shelf sea fold belt in Zhusileng; Il ,-.—Late Paleozoic
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Shalazhashan; 1— Quaternary; 2— Cretaceous; 3— Triassic; 4— Upper Permian Haersuhai Formation; 5—Lower Permian Shuangbaotang Formation;

6—Upper Carboniferous Baishan Formation; 7—Upper Devonian Xipingshan Formation; 8—Paleoproterozoic Beishan Group; 9—Permian adamellite;

10— Permian granodiorite; 11— Carboniferous biotite K—feldspar granite; 12—Unknown fault; 13—Reverse fault; 14— Inferred fault; 15— Geological

boundary; 16— Unconformity; 17— Attitude of strata; 18— Attitude of oliation, 19— Niobium and rare earth polymetallic mineralization
zone; 20—Typical deposit location
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Fig.2 Comprehensive geological sketch map of the northeast Huishi Mountain mining area(after Liu Qiang et al.,2018)
1—Upper Cretaceous Wulansuhai Formation; 2— Upper Permian Haersuhai Formation; 3— Lower Permian Shuangbaotang Formation; 4— Permian
syenogranite; 5—Permian adamellite; 6—Permian adamellite; 7— Diorite dyke; 8—Niobium orebody and its serial number; 9— Parallel displacement
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anomalies and maximum value (unit: nT)
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Table 1 Characteristic table of Nb—REE mineralized alteration zone in northeast Huishi Mountain
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Fig. 3 Field photos (a, b, ¢) and photomicrographs (b, ¢, d) of northeast Huishi Mountain Nb—REE ore—bearing rocks
cst—Calcareous siltstone; Is—Limestone; Mt—Magnetite; Lm—Limonite; a—I Nb mineralization alteration zone; b—Quartz vein development area;

c—Lower Permian Shuangbaotang Formation calcareous siltstone intercalated with limestone; d—f—Microscopic photos from flat light sheets
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Fig.5 Field photos (a, b, ¢) and photomicrographs (b, ¢, d) of west Huisenwula Nb—Au ore—bearing rocks
qsd— Quartz sandstone; ds— Lithic sandstone; Lm— Limonite; Ars— Arsenopyrite; Fel— Columbite; a— Interbedding of lithic sandstone and quartz

sandstone of Upper Permian Wulansuhai Formation; b—KH—1 Nb—Au mineralization alteration zone; c—Nb—Au ore—bearing rocks characteristics
of surface fragmentation; d—f—Microscopic photos from flat light sheets
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Fig. 6 Geological sketch map of the west Huisenwula niobium gold deposit(north mining area)
1—Metamorphic lithic sandstone of Upper Permian Wulansuhai Formation; 2— Siliceous limestone of Upper Permian Wulansuhai
Formation; 3—Permian adamellite; 4— Quartz vein; 5— Attitude of strata; 6— Reverse fault and dip; 7— Ductile— brittle deformation zone; 8— Niobium
orebody; 9—Niobium(gold )orebody; 10—Mineralization alteration zone
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Fig. 8 Geological section along No.7 exploration line of the
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1— Upper Permian Waulansuhai Formation; 2— Ductile— brittle
deformation zone ; 3—Niobium and gold mineralized body; 4— Gold
orebody; 5— Niobium orebody
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a—Geological sketch map of Hulunxibai area; b— Aeroradiometric uranium anomaly contour map; c— Aeroradiometric potassium anomaly contour
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15—Unconformity; 16—Niobium and rare earth polymetallic mineralization zone
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