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APPLICATION OF COMPREHENSIVE GEOPHYSICAL PROSPECTING
METHODS IN EXPLORATION OF LITHIUM-BERYLLIUM RARE METAL
AND RARE EARTH ORES

BAO Shan-dong, ZENG Biao, BAI Zong-hai, HUANG Qing-hua, YUAN Yong-tao, QI Wen, XIONG Shou-jia
Qinghai Key Laboratory of Geological Processes and Mineral Resources in Northern Qinghai-Tibetan Plateaul Qinghai Geological Survey Institute ,
Xining 810012, China

Abstract: The correlation between content assemblage of radionuclides in ores and ore content of rock is analyzed to
guide the exploration of lithium-beryllium rare earth ore resources. The granite pegmatite dikes in Chakabeishan area
are measured for magnetic and radioactive characteristics by using ENVI Pro proton magnetometer and ARD
multichannel gamma-ray spectrometer, to determine the content distribution rule and anomaly location of **U, **Th and
“K, delineate ore-bearing rock bodies, extract information and analyze the correlation between magnetic anomaly and
radioactive element content. The results show that the background field with high U, Th and K in the north anomaly
area is mainly controlled by epimetamorphic rocks originated from sedimentary rocks. In the middle and southern
anomaly areas, the area near the joint of two veins and contact zone where the magnetic anomalies overlap U-Th mixed
anomalies have the greatest potential for rare metal and rare earth ores exploration, reflecting that the correlation
analysis of magnetic survey and energy spectrum measurement can provide a good geophysical basis for future
prospecting.
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Fig. 1 Geological sketch map of Chakabeishan area
I—%&8tt (Holocene); 2—F% 4514 (Longwuhe fm.); 3—4:w] 114
(Guokeshan fm.); 4—=4/RARKINAL B (upper mem. of Tuergendaban
fm.); 5—1IRMKIRAH T B (lower mem. of Tuergendaban fm.); 6—£1
WINEA (quartz diorite) ; T—FERI il A K (granite pegmatite dike);
8—HJTT R (geological boundary); 9—H)Z (fault); 10— -RETEM

FEJEF (range of magnetic-energy spectrum measurement )
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FH ARD 74 Z B M REIEX, 70 HEER 7.5% , fig it v [
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Table 1 Magnetic and physical properties of rocks (ores) in Chakabeishan area

WAL kI(10%%4 wSI) T At AR 3, /(107 Alm)

HE A Yt
h/ME ST PN FHE h/ME HRME FHE
KELE 42 46 257.3 85.9 4 104.8 25.4
THRFA BSA SHA A n RS 33 14 246.1 747 36 131.1 28.7
ANKA 23 8.8 223 77.2 7 87.3 328
ik 9 15.1 135.4 64.5 47 37.8 22.4
AR S 143 1.9 318.6 81.8 2.8 128.5 28.6
W s AV R 15 0 132.1 54.8 6.9 52.7 30.6
AL B 6 85.9 186.2 125.2 131 1332 63.4
LR 4 304 192.8 112.3 9 35 20.7
e 17 4.9 140.2 58.2 8.3 65.9 347
BEE AN 11 50.3 264.2 121.1 9.8 333 18.3
B RS 3 671.2 1425.8 929.4 471 2555 127.2
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Table 2 Radioactive background values of various
geological bodies
unos Th/10® K/107
M2 CETE)
X S X S X S
Whdfhiaak 3.3 0.9 155 31 1.9 05
EURIEHSE 2.7 0.8 134 2.4 1.6 0.4
“mARRA 29 0.9 15.4 31 1.9 0.5
AN 2.8 0.8 14.4 2.8 1.8 0.4
BER A 31 0.9 148 2.9 1.8 0.4
FCHA 2.9 0.9 13.9 3.1 1.7 05
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Fig. 2 Plan of AT magnetic anomaly isoline
1—7% I FE B (range of magnetic survey); 2—E K7 )2 (inferred fault) ;
3—SH XA L (anomaly boundary); 4— 5% (negative magnetic
anomaly); 5—ZiZk (zero line); 6—IER 55 (positive magnetic anomaly)
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Table 3 Content parameters of U, Th and K in

Chakabeishan area
B 2 U/10° Th/10° K/10? Th/U UK  ThiK
FoME 0.2 38 0.1
R 73 42.4 46
FEE 3.0 14.8 1.9 5.6 16 7.9
bRy 22 0.9 3.1 0.5

AR REL 0.30 0.21 0.27
i £ -27 -32  -52

531 3.0 5.4 6.6
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Fig. 3 Plan of U content isoline
1—AE 1 2 K (granite pegmatite dike); 2— 53 43 X £& (anomaly
division line); 3—Hll 75 452k (U content isoline ) ; 4—4ill 54 S 45
(number of U anomaly point); 5—li 5 #7745 (number of U anomaly belt)
{H 15.4x1075; 14 F 0.6x10°~3.4x1072, #J{H 2.1x102
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Fig. 4 Plan of Th content isoline
1—4E A5 i A ik (granite pegmatite dike); 2—3¢ % 4 X 2E (anomaly
division line); 3—4F & 55 {HZE (Th content isoline ) ; 4—%+ T4 45
(number of Th anomaly point); 5—4k5# 7745 (number of Th anomaly belt)
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Table 4 Characteristics of U anomaly belts in Chakabeishan area

S T AR /km? HRu /0 REEE ZEHE FUSRHES
U1 7.47 3.3~6.0 P3N ik u9.u10.ull ul2 u13
u2 6.81 3.3~5.8 AR Wi Asafy AR Ak ul4.ul5.ul6.ul7. ul8 ul9. u20
u3 0.84. 2.4~58 ik ik Ak u21.u22
x5 FFLRHEREFREITE
Table 5 Characteristics of Th anomaly belts in Chakabeishan area
S T AR/ km? /107 SHEIEE ZEHE & Th JH 5
TH1 7.47. 11.0~23.7 FAIR ik Th8 . Th9 . Th10.Th1l1l
TH2 6.81 11.0~26.9 FHEIN WrRdph sy A1k ARk Thi12,Th13.Thi14.Th15,.Th16 . Th17 Th18
TH3 0.84. 14.0~24.2 AR R AR Th19 .Th20
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Table 6 Correlation characteristics of U, Th and K in H“-KK
Chakabeishan area ‘"-“»h_h - i
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K5 Th/K &5 (1 S
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R R R Fig. 5 Plan of Th/K content ratio isoline
u2l REY Th19 FHYG k17 S 1—A4E 5 f5 5 & Bk (granite pegmatite dike); 2—3F i &R #X & {H &
u22 SH I Th20 SHY k18 RHEY (evaluation coefficient isoline )
F7 FFREtLXRE LS ER
Table 7 Division of anomaly types in Chakabeishan area
W A GLHES MZNEY 4 SR i e il zpaklibus
uld Th/u=3~7 UK<18,ThiK<7 RER i I
uls Th/u=3~7 UK<18,ThiK<7 RER i I
ulé Th/U=3~7 U/K=1.8~2.3,ThIK < 7 RAH i 12
ul7 Th/U=3~7 U/K=1.8~2.3,ThIK < 7 TR [y 12
uls Th/u=3~7 UK >2.3,ThIK>9 RER i I
u19 Th/U=3~7 U/K=1.8~2.3,Th/K < 7 RAH i 12
u20 ThiU>7 U/K<18,ThiIK<7 alift & 12
u21 Th/U=3~7 U/K<18,Th/K>9 R [y 12
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Fig. 6 Results of integrated geophysical interpretation
and inference
I—4# it (Holocene); 22— 554 (Longwuhe fm.); 3—H AT 1144
(Guokeshan fm.); 4—=3/RKIRA FEL (upper mem. of Tuergendaban
fm.); 5— 1 /RHERYUZH T Bt (lower mem. of the Tuergendaban fm.); 6—
AN (quartz diorite); 7—FE =i £ i 5 K (granite pegmatite dike);
8—Hh Jit A £k (geological boundary); 9—Wr )2 (fault); 10— 5 i I
K45 (magnetic anomaly range and number); 11— 5 % (negative
magnetic anomaly); 12— {5 £k (zero line); 13—IF ff 5 % (positive

magnetic anomaly )
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