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Fig.1 Sampling locations in Fanshan copper — molybdenum deposit area and the surrounding background area
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Fig.2 First derivative value of red edge band of
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vegetation spectral data in the deposit area
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Fig.4 Field spectral characteristics of silky fern leaves
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Tab.1 Silky fern leaves red edge parameters

B RRE éijzﬁﬁ/ ﬂﬁ*ﬁ;}ﬂjw ﬁwmx%fiﬂi/
BS-1 717 0 6.526 676
BS-1-2 717 -1 6.483 124

HHIX BS-1-4 716 0 6.501 432
BS-1-6 715 -2 6.423 576
BS-1- 717 0 6.398 564
A 716 -1 6.250 070
PC-1-6 715 -2 6.154 680
PC-2-4 717 0 6.060 746
PC-2-5 717 0 5.529 380
PC-2-6 716 -1 5.744 479

. PC-2-7 716 -1 3.849 296

B IX
PC-2-9 700 -17 4.813 761
PC-3-7 716 -1 5.547 972
PC-4-5 700 -17 6.272 352
PC - -1 716 -1 3.485 915
PC -3 -2 716 -1 6.033 507
PC -7 -3 716 -1 6.008 563
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Tab.2 Spectral chlorophyll and water absorption characteristic index of silky fern leaves

680 nm Ak £R R SCRHE

970 nm K ISCERAE 1 170 nm 7KW BCEFAE

HL I/ nm W ISR HUC I/ nm WSO 1 L/ nm W IO

BS -1 676 0.923 2 964 0.101 2 1163 0.123 8
BS-1-2 677 0.932 1 968 0.112 1 1162 0.122 7

THX BS-1-4 676 0.918 6 967 0.100 1 1164 0.119 8
BS-1-6 678 0.921 2 969 0.099 8 1163 0.120 1

BS-1- 679 0.913 2 967 0.1125 1162 0.1229
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PC-2-9 678 0.906 7 963 0.063 9 1156 0.1120
PC -3 -7 673 0.904 4 959 0.079 4 1165 0.104 1
PC-4-5 672 0.912°5 959 0.064 8 1158 0.106 2
PC - T -1 673 0.906 8 957 0.055 8 1157 0.106 8
PC - 3 -2 674 0.904 5 972 0.075 9 1160 0.101 6
PC - 3 -3 676 0.907 9 954 0.097 2 1155 0.116 2

T KO X AE OG5 1 R 2l 9 ek 2 /90
T2k, R IX 58 5 X AE ORISR 1 22 5
FEZEEBICREW, ZHFEELSEITR M
I8, 5 R R A OGS P A A S 2R Wi B
RAETH RN, H2ERE R A5 2%
WA IR B AL ) R WSO B 2 AR 3, W i b K A 2
RAEHEBIRG . KW B SRR T 5
& 2GS RFAE A U B, 4n PC -2 -5 PC -2 -
6 PC-3-7PC-2-9 PC-3-1PC-H-2
SRR AT K SRAE A5, WAL O A A 5
RAEM, KA MG, B R B i B AR v, H
1970 nm b K W ICHFIESE 1 170 nm AL HEBH &,
Zr LR Ui T HHOC R YR S SR S R R
T2 22 FK A3 B0 A e, B2 T 12 38 ik I 40 B 25 4
S A ol o = U1 O MO v s AN (T
680 nm AL F1 970 nm AbAYWLICER B, 4R KoK
WS A BT 25 SR 2 B, 1 170 nm A2b A9 7K W Wi
TEARB
3.5 WSS

3 N5 TR A TS BRI S8, B AR
NDVI ChINDI F1 WBI 3 A4~ 48 %1, 3 % s W A7 6%
A AE RS BB R 8 B AR KRSy ez, T
A ROIRAS B 2E | Hirh NDVI Sz e Bl 2 44 i A= K
RS, ChINDI Sz e A8 8 it 24 R & & IR A,
WBI S WA 8% 75 970 nm ALK e i BE 25 5% . %
5 X 58 X & FE B NDVI, ChINDI, WBI
SHMEMT UL, B R X 50 XS EHAE KR
A PR H M ISR R |3 A S EE Y R
I HE 5 IX S B K09 NDVI A ChINDI {E 3

B KTH X, WBLEEEHT =X 58 XA HE—
FEMZEE, T X 5 E K WBLE T 5= X
B,

x3 SERMERIBBEHE

Tab.3 Characteristics of silky fern leaves vegetation index

5 E TR R NDVI & ChINDI i WBI 1t
BS-1-1 0.936 7 0.718 0 1.098 2
BS-1-2 0.928 9 0.687 9 1.072 1

WX BS-1-4 0.930 2 0.701 4 1.063 2
BS-1-6 0.922 4 0.678 5 1.089 2
BS-1-7 0.930 1 0.689 5 1.092 1
A 0.899 3 0.546 7 1.093 8
PC-1-6 0.918 4 0.636 8 1.063 2
PC-2-4 0.893 9 0.654 1 1.040 4
PC-2-5 0.919 5 0.609 8 1.040 8
PC-2-6 0.880 3 0.641 0 1.088 7
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PC-3-7 0.8923 0.599 6 1.033 9
PC-4-5 0.844 7 0.406 6 1.055 6
PC-TE -1 0.921 1 0.640 8 1.061 2
PC - -2 0.924 7 0.664 4 1.079°5
PC -3 -3 0.9149 0.664 5 1.077 6
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Indicative significance of spectral characteristics of silky fern leaves for moly-
bdenum metal exploration in Fanshan copper — molybdenum deposit area

SHI Chao', LI Shu', WANG Xueping’
(1. Changjiang Reconnaissance Technology Research Institute, Ministry of Water Resources, Hubei Wuhan 430011, China;
2. Faculty of Earth Resources, China University of Geosciences, Hubei Wuhan 430074, China)

Abstract: In response to the remote sensing technology problems in mineral exploration in vegetation — covered are-
as, the authors proposed a new method of geological prospecting using remote sensing, taking advantage of the mi-
gration rules of metal elements and the spectral variation caused by metal stress on vegetation. The method is based
on the principle of reflectance and absorption characteristics of leaf spectra of ferns, combined with geochemical da-
ta, to indirectly achieve remote sensing mapping of heavy metal element distribution. Silky fern samples and the
corresponding spectral data were collected from the deposit area and the surrounding background area to determine
molybdenum element content in silky fern leaves by chemical analysis. The silky fern leaves were confirmed to be
affected by molybdenum elements, and the differences between silky fern leaves in the deposit area and those in the
background area in terms of waveform, red edge position, chlorophyll and water absorption, and vegetation index
were compared and analyzed. The results show that the fern leaves affected by molybdenum metal stress in the de-
posit area have obvious differences in spectral curves and absorption characteristics compared with those in the back-
ground area, especially at 970 nm water absorption feature. The research results could provide new ideas for the ap-
plication of remote sensing technology in geological prospecting in vegetation — covered areas.

Keywords ; Fanshan copper — molybdenum deposit area; hyperspectral remote sensing; molybdenum metal stress;

silky fern leaves spectral characteristics; geological prospecting
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