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Abstract

Lithium is an emerging strategic mineral resource. Located in the West Kunlun orogenic belt, the Dahongliu-
tan area is another world-scale lithium polymetallic ore concentration area newly discovered in China in recent
years. Lithium-bearing pegmatite are mainly developed near the contact zones between the Late Triassic acidic in-
trusions and the Triassic Bayankalashan Group meta-sedimentary rocks, accompanied by albite, with obvious
mineral zoning. Due to the harsh natural environment in the ore concentration area, it is difficult to carry out ef-
fective identification on the pegmatite dykes by conventional technical methods, which affects the further pros-

pecting and prediction work in the region to a certain extent. Based on the actual measurement and analysis of

* RSO B [ R A R BT P IR T & ML (S 12021 YFC2901904 ) | il FL - B8 45 i A3 4 s M 087 R i i L
WH5E” (S5 : 2018A03004-2) FI* H s Hu A &g (1 98 TR TLA TR AR A3 o s B 2 B T7R A (45 - XGMB202146) 3L 7] B3 )

W—VEE TN A, 55,1997 AR LSRR 0 A SR . Email: 2351628927@qq.com

oORIER BRI, 1972 AR RIS BE IR SR UGB AL B 2R AR R R O BRI 5 5 B AR D 0] 5E . Email:
xjzycc2017@163.com

Wk HH - 2022-06-27; 2 ml H - 2023-01-05, 25 B 4



42 o JZN Hb J5i 2023 4F

typical rock and mineral spectrum, this paper uses ZY 1E hyperspectral data and GF-2 high spatial resolution data
to establish the identification signatures of pegmatite dykes by RGB combination method; endmember spectrosco-
py is used to extract minerals from ZY 1E data. To obtain the endmember spectrum and spatial distribution range
of spodumene, albite and muscovite, so as to delineate the anomalous area of lithium mineralization and identify
the ore-bearing pegmatite veins. Based on the ArcGIS platform, the anomalous lithium mineralization area and
the known ore occurrences in the ore concentration area are superimposed and analyzed, and it is found that the
range of the anomalous lithium mineralization area is basically the same as the distribution scope of the known
ore-bearing pegmatite veins. A new prospecting target area is predicted, this method can be used as an effective

technical method for prospecting and prediction of pegmatite-type lithium deposits in similar high-altitude and

shallow coverage areas.

Key words: geology, pegmatite type lithium ore, "high space + hyperspectral" remote sensing, end-member

spectrum, ore prediction, Dahongliutan area West Kunlun
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Fig. 1 Tectonic setting of West Kunlun, Xinjiang (a) and sketch map of geology and mineral resources in the area of
Dahongliutan-Kangxiwa (b) (after Li, 2019)
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Fig. 3 Field rock and ore samples and measured spectra

a. Spodumene-containing samples; b. Cassiterite sample; c. Tourmaline-containing samples; d. Mineral measured spectral curve;

e. Measured spectrum curve of rock; f. USGS mineral spectrum curve

Sp—Spodumene; Cas—Cassiterite; Tou—Tourmaline
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Fig. 4 Interpretation result of pegmatite dikes in the study area

a. Interpretation result image (ZY 1E False Color Compositing); b. Reticulated pegmatite dike interpretation image (GF-2 True

Color Compositing); c. Interpretation image of branched pegmatite veins (GF-2 True Color Compositing)
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a. Pegmatite dike schematic; b. Ore-bearing pegmatite mineral assemblages

Qz—Quartz; Sp—Spodumene; Brl—Berylite
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Table 1 Mineral endmember spectrum and characteristic description table
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Fig. 7 Endmember spectral extraction results of typical minerals in the study area

1—Spodumene; 2—Albite; 3—Muscovite; 4—Lithium deposit; S—Pegmatite veins; 6—Anomalous area; 7—Mineral zoning; 8—Geological

boundary; 9—Monzogranite; 10—Banyankalashan Group
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Fig. 8 Field verification map of ore bearing anomaly area VI
a. Distribution map of field verification points in No. VI abnormal area; b. Ore-bearing pegmatite at verification point 509-2; ¢. Ore-bearing
pegmatite at verification point 509-1; d. 509-5 verification point non-ore pegmatite group; e. 509-6 verification point garnet mica pegmatite;
f. 509-9 verification point tourmaline pegmatite

1—Distribution range of spodumene; 2—Distribution range of albite; 3—Distribution range of muscovite; 4—Mineral zonation boundary;

5—TField verification point and number

Qz—CQuartz ; Sp—Spodumene; Mu—Muscovite; Gr—Garnet; PI—Plagioclase; p—Ore-free pegmatite veins
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Fig. 9 Cross section V through the South of Dahongliutan of lithium-beryllium deposit(after Xinjiang Institute of Nonferrous

Metals Geology and Mineral Exploration, 2021)



52 R

2023 4F

G- 64 O SR, ml ek DX P i R T XA e BT )
A5 o3l R A T 5 2 Bl B A A DA KRS SR A
DX RUAI 5 4 5 it o Tk 8 40 25 93050 T AR A B 1Y
e

TEAERR A Al 5 DXL T 58 KPR AL RS, KN
JLE A 1o B E (] 7) 85 R R, 5 XA
PO KRB A TE =B R L WAL, )=
(i S DX PN S I G VG ) AR S A R O e =
R AR K AE R Ao B ALA D B A -
£1 -z BEIR R AT A LR B8 il LA Bl
KAMAZ ALK SRS HKE,
S X AU 32 B M AL A O B A - B A R I
S ARER AL I R B AT -1 B A (D) o A
H GF-2 SEARTEAR A M5 3 JZ= 42 fik R A2 AR 1) ) — 2
0 A K, LV - AR e A, 220 i B
WRAKAR , 853 % B A8 2 i 0 A o Tk o R
P 5 W A e R P A A — o B /D LR AR
PR A bk, 15 5 DO IR AN LR 1Y
A X

5 45 &

(1) £ R LT HMNMEHD X XF ZY 1E $ 4k 0817 0 61 9k
PRI, ARG A BN A B B, AR
A 0 B3 B TS AE K 1929 nm . 2230 nm Fi 3 TE A%
A 78 1257 nm . 2100 nm 2647 £ W 5 19 =2 ST,
555 DR 7 S D0 5 AE 1500~2500 nm {15 [l 14
PLEFEER . S5 R, 0 Wy 01 S A T WL
T LT A0 R P 55 S50 O 4L R R AR, e D 41 Ak
NG ISR VRE e =

(2) ZY 1E B4 ity 03 Pk 2 O™ 1) o A5, e 8 i
A R A, — M VY- AR i,
B T oA R S R B AR A R K
ATz BE R 23 8] 53 A7 18 1 e Ll B0 A B o BE S 1
grite. ZY1E @Gk Bui - o e — & # R b
fif e T S ) A ) T, 2 A T e ) A 42
UK B o

(3) RO KA E =BT Y AR
B35 RS G v 4 S AR d o R 45 21 L 1R )
S A AE O AR S5 D, R A R XN
W S5 50 5 b Bk IEA T BF NG AIE , 25 50 8RS
X N ARk 3 Bl AR g i 48 7 B TS 48 o Dk )
SYAETERR, FEUN T 1NN AT TR A X

References

Cardoso-Fernandes J, Teodoro A C and Lima A. 2019. Remote sensing
data in lithium (Li) exploration: A new approach for the detection
of Li-bearing pegmatites[J]. International Journal of Applied
Earth Observation and Geoinformation, 76:10-25.

Dong X F, Gan F P, Li N, Yan B K, Zhang L, Zhao J Q, YuJ C, Liu R
Y and Ma Y N. 2020. Fine mineral recognition of GF-5 hyperspec-
tral image[J]. Journal of Remote Sensing, 24(4):454-464(in Chi-
nese with English abstract).

Feng J, Jia H X, Xu S Q, Chen J Z, Tan K B, Wang H F and Zhang P.
2021. Prospecting model and significance of pegmatite-type lithi-
um-beryllium deposit in Dahongliutan ore concentration area of
West Kunlun[J]. Xinjiang Geology, 39(3): 410-417(in Chinese
with English abstract).

He Z H and He B B. 2011. Hyperspectral mineral mapping method
based on weighted spectral angle mapping[J]. Spectroscopy and
Spectral Analysis, 31(8): 2200-2204(in Chinese with English ab-
stract).

Hu X J and Li H. 2021. Research progress and prospect of granite peg-
matite-type lithium deposits[J]. Chinese Journal of Nonferrous
Metals, 31(11): 3468-3488(in Chinese with English abstract).

Jiang Q, Dai J J, Wang D H and Tian S F. 2021. Application of optical
remote sensing in identifying granite pegmatite-type lithium de-
posits[J]. Mineral Deposits, 40(4): 793-804(in Chinese with Eng-
lish abstract).

Jin M S, Gao Y B, Li K, Song Z B and Yan Z Q. 2019. Remote sen-
sing prospecting method for pegmatite rare metal deposits: A case
study of Dahongliutan area in West Kunlun[J]. North-West Geolo-
gy, 52(4): 222-231(in Chinese with English abstract).

LiJ K, Liu X F and Wang D H. 2014. Summary of the metallogenic
regularity of lithium deposits in China[J]. Acta Geologica Sinica,
88(14): 2270-2283(in Chinese with English abstract).

LiY, Wang W, Du X F, Chen Z L, Ma H D, Qiu L, Liu W, Zhang Y F
and Huo H L. 2022. Muscovite of Banxi pegmatite-type rare metal
deposit, Dahongliutan Road 509, West Kunlun “°Ar /°Ar dating
and its limitation on regional mineralization[J/OL]. Geology in
China, 1-6(in Chinese with English abstract).

Lin N, Yang W N and Liu H H. 2011. Recognition and information ex-
traction of rock and mine endmembers based on hyperspectral re-
mote sensing[J]. Remote Sensing Information, (5): 114-117(in
Chinese with English abstract).

Liu H H, Yang W N and Yang R J. 2013. Research on endmember ex-
traction and analysis methods of hyperspectral remote sensing
rocks and minerals[J]. Acta Petrologica et Mineralogica, 32 (2):
213-220(in Chinese with English abstract).

Moradi M, Basiri S, Kananian A and Kabiri K. 2014. Fuzzy logic mo-
deling for hydrothermal gold mineralization mapping using geo-

chemical, geological, ASTER imageries and other geo-data a case



LIEVE A Ul

e — LA BT SR DY O R LD MR A DX B it Dk Ui 5 4R T 53

study in Central Alborz, Iran[J]. Earth Science Informatics, 8(1):
197-205.

Qiao G B, Zhang H D, Wu 'Y Z, Jin M S, Du W, Zhao X J and Chen D
H. 2015. Geological and geochemical characteristics of the Da-
hongliutan pluton in West Kunlun and its constraints on petroge-
nesis[J]. Acta Geologica Sinica, 89(7): 1180-1194(in Chinese with
English abstract) .

Sun W W, Yang G, Chen C, Chang M H, Huang K, Meng X Z and Liu
LY. 2020. Development status and literature analysis of earth ob-
servation remote sensing satellites in China[J]. Journal of Remote
Sensing, 24(5): 479-510(in Chinese with English abstract).

Tu Q J, Han Q, Li P, Wang D H and Li J K. 2019. Basic characteristics
of spodumene deposits and new progress in exploration in the Da-
hongliutan area of West Kunlun[J]. Acta Geologica Sinica, 93
(11): 2862-2873. DOI: 10.19762/ j. cnki. dizhixuebao. 2019202(in
Chinese with English abstract).

Vikstrom H, Davidsson S and Hook M. 2013. Lithium availability and
future production out looks[J]. Applied Energy, 110: 252-266.
Wang H, Li P, Ma H D, Zhu B'Y, Qiu L, Zhang X Y, Dong R, Zhou K
L, Wang M, Wang Q, Yan Q H, Wei X P, He B, Lu H and Gao H.
2017. Discovery and significance of Bailongshan superlarge peg-
matite type lithium rubidium polymetallic deposit in Hetian Coun-
ty, Xinjiang Province[J]. Geotectonica et Metallogenica, 41(6):

1053-1062(in Chinese with English abstract).

Wang H, Qin X W, Fan Y H, Yang J Z, Jin M S, Zhang S P, Liao Y Y,
Yang C, Cui S, He X H, Kuang J S and Guo P C. 2018. Applica-
tion of high-resolution remote sensing technology in geological
prospecting in Dahongliutan-Fulugou area of West Kunlun[J].
Geology in China, 45(6): 1289-1301(in Chinese with English ab-
stract).

Wang H, Xu Y G, Yan Q H and Zhang X Y. 2021.Research progress of
the Bailongshan pegmatite-type lithium deposit in Xinjiang[J].
Acta Geologica Sinica, 95(10): 3085-3098. (in Chinese with Eng-
lish abstract).

Wang J Y and Li C L. 2021. Development and prospect of hyperspec-
tral remote sensing imaging technology[J]. Chinese Journal of
Space Science, 41(1):22-33(in Chinese with English abstract).

Wang P P. 2017. Research and application of skarn deposit information
extraction based on hyperspectral data Tibet[D]. Supervisor: Tian
S F. Beijing: China University of Geosciences(in Chinese with
English abstract).

Wang R S, Xiong S Q, Nie H F, Liang SN, Qi Z R, Yang J Z, Yan B K,
Zhao FY, FanJ H, Tong L Q, Lin J, Gan F P, Chen W, Yang S M,
Zhang R J, Ge D Q, Zhang X K, Zhang Z H, Wang P Q, Guo X F
and Li L. 2011. Research on remote sensing geological explora-
tion technology and application[J]. Acta Geologica Sinica, 85(11):
1699-1743(in Chinese with English abstract).

Wang W, Ma H D, Wang J X, Zhu B Y and Liu X J. 2021a. The age of

rare metal-bearing pegmatite-carbonatite in Tashkurgan County,

Xinjiang: Enlightenment on rare metal mineralization of Pamir
tectonic structures[J]. Geological Review, 67(4):1119-1128(in Chi-
nese with English abstract).

Wang W, Wang J X, Ma H D, Zhu B Y and Liu X J. 2021b. The metal-
logenic age of the Luobugai large lead-zinc deposit in Karakoram:
Enlightenment from the prospecting and exploration of the Tians-
huihai-Kalakunlun giant lead-zinc deposit[J]. Northwest Geology,
54(3): 155-162.(in Chinese with English abstract).

Zeng F, Wang G W and Du W H. 2015. Application of hyperspectral re-
mote sensing technology in geological and mineral resources map-
ping[J]. Acta Mineralogica Sinica, 35(Supp.): 972-973(in Chinese
with English abstract).

Zhuang L N and Michael K N. 2021 FastHyMix: Fast and parameter-
free hyperspectral image mixed noise removal[J]. IEEE Transac-

tions on Neural Networks and Learning Systems, 33(9): 1-15.

Bt R 325 3% Sk

OB F L H R, 2200, IR, SR B B, IR 1 TR, e
U8 .2020. 15 43 L5 WG REAR T YRS 408U [1]. 38 iF 40e, 24
(4): 454-464.

0 B LT AL 3R R b S e, Ry 3R 2021 P RL R AT
MR 4 DA i BB PR B8 N 3 [T, st b o, 39
(3): 410-417.

o T it ] MEME 2011, 3 TF A0 S A i 18] R = i e LR
]G 5O 4B, 31(8): 2200-2204.

BB 2R 2021 46 14 115 A AR DR 50 08 i A e 2R 0], v el A
{4 JE 23, 31(11): 3468-3488.

LA, B 2L, T BT 2021, St 2 18 B UM AE £ i o T 4
TR AR ] 57 PR AL, 40(4): 793-804.

SR, o A R 2L AR S R R 2019 41 A TR A 4 s T
AR 7 DL P R LM A X A 491 (], P b, 52
(4): 222-231.

2R N 5 U, R L2014, i [E AR U R A EE (1], Hb R A 4R,
88(14): 2270-2283.

ZRIK AL IR R TE AR, S A AR IR, X 5 SKOHE DS 2 1 0 2022, 74
EL A RETHIME 509 38 BEVE 15 dt 5 U A &2 JB ™ L = Bk ©Ar 0 Ar
SE A S XIS B B 5 [J/OL ). Hh I LR, 1-6.

ARIE, A% AR KDL 2011 36T oG 3 38 g 0 40 s 5 U0 M A I
PRIBHFFET]. 3R IR B, (5): 114-117.

XUDLH B RAE M 25 1 2013, (R G T8 8 7 v D3 4 B 43 B 5 12
WFSE[I). A Y240, 32(2): 213-220.

FRIK I, T DU AR Py, 4 VR A 26 80 I8 £ B B 2015, PR GK
ZT A A b S T MR A 2 R B %25 8 PR A ) 29 [0]. Hb B
2412, 89(7): 1180-1194.

OB R W, 5 B 2, 200 W A2 X R 2 .2020. A R B0
TS T AR A R HLER K SR T BT 0], 28 874, 24(5): 479-510.
RIS B 257, A AR HE 2019, 75 B O R DM 4
B ACRAE A A Uk R [T]. M T 2AI, 93(11): 2862-2873.



54 R

b Jt 2023 4F

TR ARl AR AR R R AR, K 0 5 2 i, SRR BB, T, T 96 IR
R B/ ININS AT S, P B L 2017, TR A L 1 LR R A

A AN 22 4 JE T R 19 R B RS S (D). KA v 5
2%, 41(6): 1053-1062.

TR SN T PR BRI TS . 2021 3798 1 J 1L s i BT RIS
HEIR ] M54 47, 95(10): 3085-3098.

TN, ZR 4 S0 TR A A D A T Bl A G, B S A SR LB/
T JE 22K SR RE 2018, w5 43 KR JERB A TE 7Y B RELHIE- 17153
T X SR P 4 8 [0, o FE L, 45(6): 1289-1301.

FHTE AR 2021, 5 TR R R Y R 5 A, A5 TR
2FERL,41(1):22-33.

FPF- 2017 T DGR Ay R A0 IRAR BB ST K HI[D].
S AT . A TR

T A BRI U G R R, ST OR o A o IE B B T
R B S 5 PR, S AR 08, A 0 T K i VT, 85 DR R, 5K I i 5k
PRAE, TS SR /N DT ZE T 2011, 38 SR b 5 ) A 5 %
FE ). TR, 85(11): 1699-1743.

TR AR, TR B RN R R L 2021 a BTSSR R T B AT
A G S - R 1 I AR X WK IR ) 3 45 A 4 ik
T VER R R 78 [T HUBE T, 67(4): 1119-1128.

T E R EE, AR RN IR 20210, WA B 2 A a1
BRI A XK - ) B E T R R A
BYJR7R[I]. PYIL I, 54(3): 155-162.

W A, E ) 30, SO 2015, R G R SR B AR AE b 5 7 SR v
.8 W24 4, 35(34): 972-973.



