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REMOTE SENSING APPLIED IN GEOLOGICAL AND MINERAL SURVEY IN
FOREST-COVERED AREA OF DAXINGANLING MOUNTAINS: A Case Study of
1:50 000 Regional Geological and Mineral Survey in Luoguhe, Heilongjiang Province
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Abstract: Due to the heavy forest cover, harsh climate, inconvenient transportation and short effective time for field
work in Daxinganling Mountains, remote sensing technology is urgently needed to improve the quality and efficiency of
regional geological and mineral survey. In the 1 :50 000 regional geological and mineral survey of Luoguhe in
Heilongjiang Province, multiple remote sensing data including SPOT7, Landsat7/8 and ASTER are used for geological
and mineral interpretation, remote sensing image zoning, establishment of interpretation markers for strata, structures
and intrusive rocks, and extraction of hydroxyl and iron-stained alteration anomalies, and the favorable mineralization
areas are divided combined with the stream sediment survey results, which both effectively reduces the geological
survey intensity and improves the survey efficiency and quality. The study indicates that remote sensing technology can
achieve good results in geological mineral survey in the dense vegetation coverage areas of Daxinganling Mountains.
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Daxinganling Mountains
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Fig. 1 Tectonic location and geological sketch map of the study area
a— AR AL K ) i 23 IX & (HE SCHk[ 15 ]) (geotectonic division of northern Northeast China, from Reference [15]); b—3# iy nl b X My J57 &1 ( 8 SCiik
[14])(geological map of Luoguhe region, from Reference [14]); XXS—#itk-EH:FSEE N (Xinlin-Xiguitu suture zone ); HHS—HAR 11— T 4% &717
(Hegenshan-Heihe suture zone); MYS—#EFFI - 22 4% 477 (Mudanjiang-Yilan suture zone); SXCYS—ZRAE-PHHIARAS I K F—4iE 75 4% &1 (Solon-Xar
Moron River-Changchun-Yanji suture zone); (DF3/R 4 T Wi%¢ (Derbugan fault); @I —/\ B ZFEWi % (Nenjiang-Balihan fault); @ " 9t K7 % (central
fault); @EAS-FHEKZ (Jiamusi-Yitong fault); @FAL-25111K% (Dunhua-Mishan fault); @BRZEIIETZ (Yuejinshan fault); @7~ S5 K4
(Chifeng-Kaiyuan fault); 1—2%PUZ (Quaternary); 2—HiE R g - EHS R4 (Neogene Miocene-Pliocene Sunwu fm.); 3— R 34 Hi4H (L.
Cretaceous Ganhe fm.); 4— I S JUIE1L 4 (L. Cretaceous Jiufengshan fm.); 5— FARZ ST S0P M 7 (U. Jurassic-L. Cretaceous Alinghe
conglomerate ) ; 6— FARP GEI 41 (U. Jurassic Mohe fm.); 7— FARZ 48—+ 344 (U. Jurassic Ershierzhan fm.); 8—H k% G 4515640 (M. Jurassic
Xiufeng fm.); 9—Hf = F H—RLED & HH H-FE kLA (L. Triassic-E. Jurassic Fuyuangou intermediate-basic volcanic rock); 10—7%H R &R il
24 2H (Sinian Erguna River fm.); 11— REZE 4 (Jiageda fm. of Nanhua sys.); 12— JU T F 24 AE P 117 (Paleoproterozoic Xinghuadukou gr.) ;
13— AL A (E. Cretaceous granite); 14— =F - RS — KIEK A (L. Triassic-E. Jurassic monzogranite); 15— — &t — K IE K 2
(L. Permian monzogranite ); 16— [ {H — ] 1E 5 % (L. Ordovician monzogranite); 17—HiFEul I — K £ 5 %4 (L. Cambrian monzogranite); 18—#%4&
FLE (conformity) ; 19—Ff JEAS LA 4k (angular unconformity ) ; 20—F4 3 11 i (tectonic boundary); 21—H1 A= fR T2 (Mesozoic fault); 22— J&A# 1%
I¥7)2% (remote sensing-interpreted fault) ; 23—#EA& 143 (nappe structure); 24— 5¥ X0 & (study area)
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Table 1 Basic parameters of remote sensing data

BT R AL ) 23 [ Gy PR Hdm Fig
2014-04-29 %961 30 m, 4>, 15 m Landsat 8 OLI M A A A R
1999-09-03 £ 30 m, 423 15 m Landsat 7 ETM+ Hil A ALE AR
2013-09-01 £ 30 m, &4 15 m Landsat 8 OLI i A AR
2014-09-20 £ 30 m, &4 15 m Landsat 8 OLI i A AR
2015-09-23 £ 30 m, 423 15 m Landsat 8 OLI FiE A ALA R

2015-09-19 £k 6 m, 2 15 m SPOT 7 Mtk Ao HERF
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Table 2 Correlation coefficients between
bands of Landsat 7 ETM+
42 1 2 3 4 5 6 7

1 1.00 0.94 0.96 0.15 0.74 0.30 0.84

2 1.00 0.96 0.24 0.80 0.77 0.87
3 1.00 0.18 0.81 0.81 0.90
4 1.00 0.43 0.66 0.18
5 1.00 0.85 0.93
6 1.00 0.91
7 1.00
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Table 3 Characteristics of remote sensing image zoning
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Fig. 2 Division of remote sensing image units in the study area
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Fig. 3 Remote sensing images of major geological units in the study area

F(H 3d). SO Al R R A A e iR s s
(5) EARZ LA (Jym) (I 4d). 7EIBRGR AN BB SR (0 sk (0

WX A AP A KRR T, At SO, FEREX UG R R L1024


http://www.fineprint.cn

2022 4

K4 BPANSCH AN A
Fig. 4 Field photographs of geological units
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Table 4 Feature vectors of alteration information extraction by principal component analysis

F s 1 4 5 7 ES %y 1 3 4 5
PC1 0.19454 0.35306 0.474729 0.55391 PC1 0.19456 0.58598 0.47068 0.2356
PC2 0.58199 0.38500 -0.47088 -0.30152 PC2 -0.35125 -0.47652 -0.25932 0.68325
PC3 0.58617 -0.55262 -0.25621 0.53395 PC3 0.56953 -0.19267 -0.42623 0.17987
PC4 0.45220 -0.50328 0.65218 -0.56876 PC4 -0.58356 0.63598 -0.69525 0.35785
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