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Abstract: Through analyzing the aeromagnetic and aeroradiometric results obtained in the Bayan Obo REE—Nb— Fe deposit in
combination with the comprehensive comparative study of its geological characteristics, the authors found that the Bayan Obo REE—
Nb— Fe ore deposit has unique and typical aeromagnetic and aeroradiometric characteristics. The aeromagnetic anomaly
characteristics show that the ore deposit is characterized by a high— intensity banded and nearly EW positive magnetic anomaly
associated with a parallel positive anomaly, which is the reflection of the contact between strong magnetic orebodies and poor
magnetic wall rocks. The aeromagnetic AT.... value is over 5000 nT, and the AT, value is about —2000 nT. There are over 30 survey
lines which indicate obvious positive— negative magnetic anomaly development and show that the superimposed anomaly
characteristics are the reflection of magnetic rocks of varying ages and intensities. It indicates that the ore deposit has experienced
superposition and transformation activities of tectonic thermal events of varying ages. The scale of ore deposit decreases gradually
with the increasing depth of downward extension, but it still shows obvious positive magnetic characteristics while aecromagnetic AT
contour exhibits upward continuation to 3000 m, which indicates that the ore deposit has obvious mineralization in the depth. In
addition, the aeroradiometric characteristics of the Bayan Obo ore deposit show marked high value halos of total counting rate and
potassium and uranium and thorium elements, and they all show nearly EW banded distribution. The mining area is located in the
high value zone, with values between 3000 and 15381 cps and partially in lumpy form, and the range of the high value zone exceeds
the range of the mining area. The potassium content is high with values between 2.0% and 2.8%, and partially even reaching 2.8%—
12% in the ore deposit and adjacent areas. The thorium values are in the range of 26x107°~223x107°, and the range of thorium high
value zone is larger than the range of the second intrusive carbonatite that hosted the ore deposit in the middle Caledonian. The
uranium values are generally in excess of 1.6x107°, with higher values between 2.8x10™° and 9.1x107° in the ore deposit and adjacent
areas. Through the comprehensive analysis, it is proved that the aeromagnetic and aeroradiometric characteristics are of highly
consistent with ore deposit information. The aeromagnetic positive anomalies information can be used as favorable information to
look for the iron—bearing polymetallic deposits, and the radioactive elements mainly including potassium, uranium and thorium with
high values can be used as favorable information to look for rare earths ore. This understanding is of great guiding significance for
the further prospecting work.

Key words: Bayan Obo REE— Nb— Fe deposit; aeromagnetic characteristics; aeroradiometric characteristics; comprehensive
comparative analysis; Inner Mongolia
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Fig. 1 Geological sketch map of the Bayan Obo ore deposit
1—Quaternary sand and gravel; 2—Upper Tertiary Pliocene mottled sandy mudstone and sandstone and conglomerate; 3—Middle Proterozoic Bayan
Obo Group Birut Formation: gray—dark and gray—green potassium—rich slate with fluorite and iron—sodium—amphibole mineralization, sericite
slate, biotite actinolite schist, sodium—iron amphibolization containing dolomite, biotite quartzite and orebody; 4—Middle Proterozoic Bayan Obo
Group dolomite formation: light gray fine—grained dolomite with fluoritization, grayish brown fine—grained dolomite containing magnetite, brucite,
powder limestone containing magnetite, fine—grained dolomite containing magnetite, gray fine—grained limestone, dolomite with fluorite
mineralization; 5—Middle Proterozoic Bayan Obo Group Halahuoyite Formation second member: gray siliceous mudstone with coarse—grained
metamorphic quartz sandstone and slate, gray medium—grained metamorphic calcareous sandstone with silty limestone and marl; 6—Haladuiyite
Formation second member: gray limestone and metamorphic calcareous sandstone; 7—Middle Proterozoic Bayan Obo Group Jianshan Formation
third member: dark—gray and black silicalite slate, metamorphic calcareous quartz sandstone, carbonaceous slate, medium—grained metamorphic
feldspar quartz sandstone with carbonaceous slate; 8—Jianshan Formation second member: dark gray and gray metamorphic coarse sandstone, fine—

grained metamorphic sandstone, seriate quartz sandstone and metamorphic rock debris feldspathic sandstone containing conglomerate; 9—Jianshan

Formation first member: dark gray silty silk mica slate, iron—manganese slate containing silty, carbonaceous slate with gray silty slate, fine—grained
metamorphic feldspar quartz sandstone containing conglomerate; 10—Dulahala Group second member: gray metamorphic medium—fine grained

quartz sandstone, fine—grained metamorphic quartz sandstone; 11—Dulahala Group first member: gray—dark gray fine—grained metamorphic quartz
sandstone with medium—grained metamorphic quartz sandstone, metamorphic silty mudstone with metamorphic quartzite lenses, medium—coarse

feldspar quartz sandstone containing conglomerate with metamorphic conglomerate interbedded with unequal thickness; 12—Jurassic granite;
13—Permian granite; 14—Carboniferous corcovadite; 15—Silurian fine—grained diorite; 16-Early Paleozoic gneissic biotite plagiogranite;
17—-Orebodies; 18—Granite veins; 19—Diorite veins; 20—Carbonate veins; 21—Quartz veins; 22—Measured geological boundaries;
23—Measured parallel unconformity, angular unconformity; 24—Ultra—dynamic intrusive boundaries; 25—Measured normal faults, Measured reverse
faults; 26—Measured parallel displacement faults, faults with unknown nature; 27—Tectonic fracture zones
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Fig.2 Physical parameters statistical histogram of the Bayan
Obo ore deposit
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Fig. 3 Aeromagnetic characteristics plans and geological sketch map of the Bayan Obo ore deposit
a—Aeromagnetic AT contour plan; b—Aeromagnetic A7 section plan; c—Aeromagnetic AT contour plan of poles; d—Aeromagnetic AT extension of

1000 m contour plan; e—Aeromagnetic A7 extension of 3000m contour plan; f—Aeromagnetic AT first derivativ contour plan; g—Aeromagnetic AT

second derivative contour plan; h—Aeromagnetic A7 45°derivativ contour plan; i—Aeromagnetic A7 135°derivative contour plan; j—Lithostructural

sketch map;

1—Neogene Pliocene strata; 2—Carbonate; 3—Permian granites; 4—Carboniferous granite; 5—Carboniferous granodiorite; 6—Upper—Middle

Proterozoic Bayan Obo Group Bilut Formation: black slate gray, fine—grained quartz sandstone; 7—Upper—Middle Proterozoic Bayan Obo Group

Halahuoqite Formation: metamorphic conglomerate, metamorphic sandstone, siltstone metamorphic limestone; 8—Upper—Middle Proterozoic Bayan

Obo Group Jianshan Formation: black, gray and black slate, siliceous slate, metamorphic sandstone, limestone; 9—Upper—Middle Proterozoic Bayan

Obo Group Dulahala Formation: gray metamorphic quartz sandstone conglomerate, quartzite; 10—Iron deposit; 11—Range of orebody;

12—Secondary faults; 13—Third-order faults; 14—Urban settlements
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Fig. 4 Aeroradiometric characteristics plans and geological sketch map of the Bayan Obo ore deposit
a—Total count rate contour plan; b—Potassium content contour plan; c—Aeroradiometric thorium content contour plan; d—Aeroradiometric uranium
content contour plan; .e—Aeroradiometric F parameter contour plan; f—Geological sketch map;
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