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Table 1 Chemical composition of different lithostratigraphic units
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Fig.1 Laboratory reflectance spectra of

different lithostratigraphic units
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Fig. 2 Statistical means of TM imagery brightness

of different lithostratigraphic units
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Fig. 3 Relationship between the reflectance
spectral features of different minerals

and the wavelength range of TM bands
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Table 2 Statistical characteristics of different lithostratigraphic units from TM ratio images

£ A% B ¥ x TM3/1 TM2/3 TM4/3 TM7/5
€ 2-3aw ka8

Ouql KOfxe 109 108 131 91
Oysr BELaRKE

Sik! ROEDE 117 84 105 194
S, k? KREDE 86 144 84 172
S = FARGRE

Dy ROAEBBDE 175 47 128 180
Dz—sk ROaDE

Pk KaGEwKE

b KREENRE 134 101 142 82

P B U AH MR AR S R A R A 6 R BT R R E B R ET, HBR SRS T 5 B A
ARBHEREFE. AW, WL SHEEFEYERRBRBRN —MERRE, BT 4
B LR, X TM EREATE B B R L B ERE b, Xt BT TM4 BPBER
H{E B . EE TM4 BB ER, 2 E O HE K 6 BRI 5ME R B, HEMR LR R BR , BERE
FRM B R BT . |

4 IRERE S O R BT o)

—HEBERERMEENT T EEERIEFEMZE RN TE . R EREEBE
Bl R R A4l b, 2 (B P O 6 B R R R R B AH (SR BE D 9 22 (R AR AL A% 60 . R AT TM3/1,
TM2/3 81 TM/5 5 TM4 B ME & B KR D> 51X N E . RANFEHTRES R, FRER
& R EGRE A FEMIEAE, AR XM E AR E RRRS M TEPRET BEBR,
XA# 10 MEAHEZE R TR BIE A R4 dik, W H A GBS HRETER AR, R
REABTTZ EARERE, CEER.

WREX G FEAFTREER. o EER R TERE R EN B T A SRR
Fhh = 5T, 7 TM7 BB B < 5 B 7R COI™ 2R M Y 5R R MO , S 3O TM7/5 HfE
HX WG, ERMEREREAECHEFCH APEEERSEMNMLERBEO s M
EEERBKE, BRREEMEA, BRUEBHIEAKH L, (BAHRIEME , WX N BEIRE
WA MBER. b TEEERFERKERAILERN, BHE MK WIS R ERE, AR
ERRAEERBLERERY, =M &7 WHFE, FHE 0. 489um . 0. 66pm 1 0. 923um HHiL
WRERR FHEEREY, SHH TM3/1 WE BRI, EESMNERER EERKA.

BrRX BT E R A T B SRR IERA KA Tt S AM LRI A S AR
JBE R BT, 7 TM2 3 BRI 5 B A 7E Fe' B TR R RO HF , S 30 TM2/3
EHMRE, EBNE AR ELREAHEFIGH HPEEEESERMM S L XA RIEE



W R4S FEX TM BREGHERBRRS o M EHR 169

BIRERA. TREXRA T IAMP LRAZ WL/ RERA B TFTEAEHWFEFEE
B2 EMNGBUARRH AN EMSCESENB NS RE R EABORM KR T SHLR K
BOENE, TWRE /N, RE RGN, BRBE; B R IRIE AN 7T 2 REER A N LA
BRI ARDEN T, T YRR, BN SR, LRSS i T HERET WS &R
VAR, RATRGASAHLIERFREMEMER, E2MeRERLE, EEARSEERK
B AMER/RERAME, BRMERX MHXKK TR IHLEARE, H EERENH
WL EERRIE R AN TG RIERHSCER T 5 EEAm L,

MRAXLUFAMITEEA LBRKGERBEMBELRT, E TM3 BERRUEKEENF
£ Fe'' BT HRRBGEH , 3 BH TM3/1 WEHMREK, EBNERER LAEAERR
. mTRBEMEUDE ST, LR FEMWZ , LR B LI FOE R RAE R HES, BBUA
HERERER T KRB,

5 & B’

ORXFITERRB R RN GBS 8 A £ 8 FEST X HRATH MRS
WHNE, BEAR A ERTHT WARRMLERS , TR ERRREA, &t
BERMEREIREE N R, TH B ARREE A B RTE BRIk, X—FE LR R
LHESIRRE OB ERBRE T ERILAR.

O FEREL ERRTEEABRAAZLRE, B T ERRBBANREEARG
FEREENMEELSZ - AFRE—ERANFREBERE TERBBETHIFENE
MM Z—. T™M BREE B 2 [H 5 HF RGN B, RBOR AR T R 40F 40  ER R &
AHEFR, 2B RTH RS ETXBE R, NTT AR IR ERABF TR T
KR BN EEARZ A MR R RE —ENETE L.

GFRPRANERLE T EREER . RRRR S A 2 B ITHE R IER BREFE
ARERKHBENENERBBERGFEEROEMAE - AR, EXFRAGEART
EHEA M.

Bt ATHARREGELRNBRBATANBZ K E T RN, TER.ERENIF&H
EREBTFT —EHRFOFB, ZFHENRA L ERES TM BEEEHZ b 0 KEHRK
HESGARTTREN, Al —FHEH.

W HHA 199447 H 12 H

g F X W

(1)Nishida, T. and Berry, J. L., 1990, Structure and hydrocarbon potential of the Tarim Basin (NW China) from satellite
imagery, Jour. Petrol. Geol., 13(1):35—58.

(20 R RBT R R 1980, FHEAMAT R — PO ME YA, BELEE 18, 0T F LR 171179,

(TS, 1992, KB RRY Bit HASHA, BRALE, (1):1-8,

(WIERFH,1992, BEE QAT F AR BIT RN, SRR IF,38(1):82—89,

(SIS, 1990, 3 BUR M S BRL %, U3 B2 AR 4L, 6—22 T,



170 i | % # 13 %

Extraction and Analysis of Lithostratigraphic Information
from Landsat Thematic Mapper Imagery in Arid Region

Chou Xiaowei and Fu Bihong
(Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou 730000)

Abstract

The study focuses on the Kalpin Region, where is of an arid climate, 40— 80mm annual precipitation,
sparse vegetation, and well exposed rocks. The strata of the study area are mainly composed of carbonates
from littoral to shallow marine facies and clastics from marine —continent transitional to terrestrial facies.
Based on the synthetical analysis of the characteristics of chemical and mineral composition, reflectance spec-
turm, and imagery brightness values of different rocks, the method for extracting the lithostratigraphic infor-
mation from Landsat Thematic Mapper (TM) imagery has been approached.

The results of reflectance spectrum measurement show that the absorption features of different rocks are
all present from the electronic transitions and vibrations of the ferro ions, hydroxyl, molecular water, and
carbonaceous ion in the constituent minerals. The results of X ray diffraction analysis and thin section iden-
tification show that the minerals are mainly calcite, dolomite, chlorite, and hematite etc. , and most of the
minerals appear in the rocks as main component or impurity and cement. According to the spectral reflectance
features of the minerals, the authors pointed out that the band ratio images, such as TM3/1, TM2/3, TM4/
3, and TM7/5, can extract the lithostratigraphic information of different rocks in the study area effectively.
By analysing the imagery features of different rocks using a ratio colour composite image, which was superim-
posed on the TM4 single band image, the authors also presented the results of lithostratigraphic interpreta-
tion of the study area, which has shown a good potential for extracting lithostratigraphic information by using
TM image data.
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