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A remote sensing Cu geochemical model for the Duolong ore concentration
area, Tibet
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Abstract: The characteristics of elements content can be somewhat reflected by remote sensing. The remote
sensing geochemistry can provide a parameter in many areas, especially in low geological exploration regions or in
areas abroad where the acquisition of geological data are difficult. In this paper, according to the relationship be-
tween the element content and the spectra, four indicators of the remote sensing geochemical model were estab-
lished, i.e., correlation slope of bands, slope index of bands, absorption depth of index of bands, and polynomi-
al related index of bands. With the Duolong ore concentration area in Tibet as the study area, Cu element remote
sensing geochemistry based on regression algorithm is in accordance with the measured Cu geochemistry, and F
test confirmed the credibility of the inversion results. The remote sensing Cu geochemical results are good and
can be considered to be an independent remote sensing parameter, as demonstrated by the comparison between
the measured Cu element geochemistry and the remote sensing alteration anomalies.
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Fig. 1 Regional geological schematic map of the Duolong ore concentration Cafter No. 5 Geological Party, Tibet Bureau of

Geology and Mineral Exploration, 2010)®
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1—Quaternary residual material; 2—Neogene Kangtuo Formation: red-brown clay and gravel layers; 3—upper member of lower Cretaceous
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Meirigie Formation: volcanic breccia; 4—middle member of lower Cretaceous Meirigie Formation: volcanic breccia; 5—lower member of lower Cre-
taceous Meirigie Formation: andesitic porphyrite, andesitic basalt; 6—second member of middle Jurassic Sewa Formation: altered quartz sand
stone, altered quartz sandstone conglomerate interbedded with deep gray silty slate; 7—first member of middle Jurassic Sewa Formation: altered
quartz sandstone conglomerate interbedded with deep black to dark gray altered quartz siltstone ; 8 —second member of Middle Jurassic Quse Forma-
tion: metamorphosed feldspar quartz sandstone, siltstone, silty slate with siliceous rocks, grayish green basalt, mafic volcanic lava; 9—first member
of middle Jurassic Quse Formation: dark gray aleuritic texture slate with metamorphosed feldspar quartz sandstone, limestone bands and lenses;
10—serpentinized peridotite; 11—brownish red and brown gray andesite dacite; 12—epidotized basaltic andesite; 13—pillow shaped basalt; 14—
altered body; 15—greenish gray gabbro; 16—grayish green diabase; 17—grayish green diorite; quartz diorite; 18—dacite; 19—granodiorite por-
phyry: 20—location and serial number of geological section; 21—unknown volcanic breccia, gossan; 22—quartz vein; 23—measured fault, un-
known fault; 24—measured slip fault and fault attitude; 25—ductile brittle fracture zone; 26—measured geological boundary; 27—measured angu-

lar unconformity; 28—copper deposit Core spot); 29—placer gold ore spot Corebody)
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Fig. 2 Geological sketch map of the Duolong ore concentration area Cafter No. 5 Geological Party, Tibet Bureau of Geology

and Mineral Exploration)®
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1—Quaternary residual material; 2—upper member of lower Cretaceous Meirigie Formation: volcanic breccia; 3—first member of middle Jurassic
Quse Formation: dark gray aleuritic texture slate with metamorphosed feldspar quartz sandstone, limestone bands and lenses; 4—second member of
Middle Jurassic Quse Formation: metamorphosed feldspar quartz sandstone; siltstones silty slate with siliceous rocks, grayish green basalt, mafic
volcanic lava; 5—epidotized basaltic andesite; 6—brownish red and brownish gray andesite dacite; 7—dacite; 8—grayish green diorites quartz dior-
ite; 9—granodiorite porphyry; 10—altered body; 11—measured fault; 12—unknown fault; 13—ductile brittle fracture zone; 14—copper deposit
Core spot); 15—geological boundary

N T R R o B 5 e WOBCRE Ik A S M TA A R IR 2 R IR R 5 R AT

2, N USGS 5ol 2 F SR BN A (10 6 i R ik 5
TCEGEGR 2, FIH &/ — el & FeO & &
SRA RS 2.2 pm A ATRLE 45 RATI AR
IR R R, B RS 2.2 pm EEW&%FM
HAHRMER 0.975(F 4D,

PRI, T AT ) 01 SR e PR L 1
WAL, R BT I ROBCRR IR T RE B
B2 W R WU AL P 4 5 T LA A R
WCRFAE 5 0 3 I DG R AR R, il B LI 2
HORF LA AR R 2%, 5 ZEHEAT [P 20 A

@ VEBL LB . 2010. P4 A WA VTR i v B 2 s B UM AT



714 = AW W

H 344G

*1 BEE ALO; BE5WKIAMEXRRGE USGS &)
Table 1 The relationship between content of element Al
and absorption peak position of muscovite Cafter USGS
spectral library)

AaBE ST w(ALOy/ % W TR
G120 35.69 1.412 191,2.200 405
G119 33.34 1.411807,2.201 339
G118 31.31 1.413 346,2.207 902
G117 35.54 1.4112305,2.199938 5
G116 31.06 1.414 503,2.213 559
G114 33.09 1.412961,2.205 085
G113 35.64 1.411807,2.197 607
G111 28.03 1.416435,2.219719 5
G108 35.0 1.410462,2.198 539
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Fig. 3 The relationship between absorption position and the content of Al,O3 of muscovite
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Table 2 The relationship between the content of FeOQ and

absorption position of olivine Cafter USGS spectral library)

WA G0 5 w(FeO)/ % MR
KI3005 62.82 2.214 504
KI3054 30.59 2.202275
KI3188 41.43 2.207 432
KI3189 34.63 2.204 147
KI3291 53.65 2.209 784
KI3377 59.75 2.212614
K14143 47.65 2.207 902
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Fig. 4 The relationship between the content of FeO and

absorption position of olivine
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Fig. 5 The sampling location map showing spectral data and element Cut in the Duolong ore concentration area
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Fig. 6 The relationship between the content of element Cu and ASTER spectra (Cu unit: 107%)
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Table 3 The relationship of the content of element Cu to bands DN values and inversion parameters

ASTER &4 Ah-H1 32 414 DN {5 w(Cw/ JiEZ K
B4 BS B6 B7 B8 B9 10°° ORI RERIRE R TeE 2 i IR4
18.479 6.403 6.063 5.612 4.420 3.752 24.1 35.444 8.401 21.860 10.589
22.392 7.586 7.062 6.448 5.004 4.070 20.4 28.261 15.836 22.335 12.131
22.392 7.447 7.062 6.448 4.962 4.134 82.7 38.848 7.895 21.698 12.487
21.088 6.890 6.688 6.030 4.629 3.784 23.7 69.972 3.247 20.965 13.132
14.348 5.290 4.688 4.298 3.253 2.830 98.3 15.045 94.925 24.518 9.755
16.957 6.125 5.563 5.134 4.003 3.466 25.4 19.264 39.242 23.470 9.748
19.566 6.612 6.000 5.492 4.128 3.562 150 21.167 40.543 23.144 12.421
19.131 6.682 6.0063 5.672 4.295 3.657 29.2 20.109 40.703 23.317 11.302
22.175 6.890 6.50 5.791 4.629 3.752 20.1 39.151 9.644 21.685 15.109
20.653 7.099 6.563 5.910 4.587 3.848 23.9 25.254 20.573 22.619 11.409
18.262 6.19%4 5.688 5.075 3.920 3.371 24.6 23.806 26.398 22.783 11.758
18.696 6.403 5.938 5.433 4.170 3.530 18.7 26.397 18.342 22.503 11.576
20.436 6.960 6.438 5.970 4.670 3.816 21.5 25.791 20.143 22.563 11.851
19.566 6.751 6.250 5.731 4.420 3.721 23.5 25.568 19.483 22.586 11.328
17.827 6.264 5.563 5.313 4.003 3.371 22.8 16.483 88.196 24.095 11.509
17.175 6.125 5.750 5.373 4.128 3.562 21.7 29.482 11.562 22.237 10.015
19.783 6.612 6.188 5.731 4.462 3.752 20.8 31.028 13.040 22.125 12.179
22.392 7.169 6.813 6.269 4.921 4.134 20.4 42.726 7.301 21.547 13.559
20.218 6.96 6.438 5.851 4.535 3.816 43.7 25.375 20.143 22.606 11.332
19.566 6.82 6.313 5.672 4.420 3.752 20.5 25.074 19.705 22.638 10.775
22.175 7.030 6.256 6.030 4.587 3.816 18.7 19.429 84.445 23.440 15.611
401
40 |-
30 mf
Eol
=
#
= 20f
20
-
. il |
10 10 20 30
w(Cu)/ 10 ©
Kl 8 HilstHES i HHBRI RN LR
0 L 1 L J
10 20 30 40 Fig. 8 The relationship between the content of element
el [0
e Cu and bands slope index
Kl 7 TR SESEBANCRET LR
5 2 A B N2 R T S AN X
Fig.7 The relationship between the content of element WooRE RS 4 NSHIRR MW 7.8.9.
Cu and bands slope 10 M 7 /T LLFE th, 4l o0 32 5 5 5 I BOAH KR

TELEAH R R R, AHOC RN 0.964 3. AIE 8 thil LA

H T A, AT TR S MK R S B, BRSO R SRR, KR
ATHED, #2 1 9% 880 Bk F e K S B S 1 $h0.862 4, FEARAE X A 4r (<16% 3% 17 % I
B ANRESEZ AR R B RE, Wi LA ORI R X3 75 (> 28 % [ LA MO FE i 45
ARG, AR REARFAL, £9°50.004 8. PER R AR, HE AR SR . AN 9 T LU



%55 3

Wb 2255 VI U 4R X A 70 3R 8 [ ER A 2 A Y 717

S AH DGOSR B FR A0S 0 2 mATAEA GG R,
HAHKRECN0.883 1. MWE 10 ol LA H K2
T A 05 0 0 2 mAEAEAH OGO R, A K R 4L
490.946 9.

e

I
=
T

FH SR R 1 4 B (i

1 L J
10 20 30
w(Cu)/ 10 ®

Bl o o0 3R & 5 i BOMH SR B HE K 5 &
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Cu and bands absorption depth index
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Fig. 10 The relationship between the content of element

Cu and bands correlation polynamial index
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Table 4 The table of various regression parameter values

B h BB ZEF TR Sayib F A 56 F &M
EVERN 4 1970.814 492.703 4 2.266 3266 0.063 511737
k7 194 42 175.94 217.4018
S 198 44 146.75
5 ZRETESHNERX
Table 5 The table of various variables parameter values
EX PR 2 T il P 1H (e ED ~BE 95% B 95%
R -108.708 82 88.436 77 -1.22923 0.220 48 -283.13 65.712 17
X A5 1 0.136 85 0.167 56 0.81673 0.41508 -0.193 62 0.467 32
X A H 2 0.01128 0.056 50 0.199 65 0.84197 -0.100 15 0.12272
XAFE3 5.795 14 3.703 36 1.564 83 0.11925 —1.500 89 13.099 17
X AF i 4 0.030 17 0.619 99 0.048 67 0.961 24 -1.1926 1.25295
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Table 6 The relationship between forecast values and actual values
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Fig. 11  The relationship between forecast values and actual values of each parameter
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