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Practice and Effectiveness of Green Exploration Technology in Geological and
Mineral Survey Projects in Liaoning Province

Shao Jiulong
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Abstract : Liaoning is an important old industrial base and a province with abundant mineral resources in China.
Long term mineral development has put significant pressure on the ecological environment. Green
exploration technology is an important way to solve the contradiction between mineral resource
development and ecological protection, and has been widely practiced and innovated in geological
and mineral survey projects in Liaoning. This article systematically summarizes the application
scenarios of green exploration technology system in Liaoning region based on the unique geological
and ecological environment characteristics of Liaoning. It focuses on analyzing the practical paths
of core technologies such as remote sensing exploration, refined geophysical and geochemical
exploration, green transformation of drilling and excavation engineering, and integration of ecological
restoration. It also combines typical mining area cases to illustrate the effectiveness of technology
application. Research has found that the application of green exploration technology effectively
reduces ecological disturbances during geological surveys, improves the accuracy and efficiency
of exploration, provides a feasible path for sustainable development of mineral resources and
coordinated protection of ecological environment in Liaoning, and also provides practical reference for
the green transformation of mineral exploration in northern old industrial bases.

Keywords : green exploration; geological and mineral survey; ecological protection; Liaoning; practical results

515

LTH TR . e, g B il BOSET ST, BRE TR EERFN R, HR SR,
HURGCRI B 57Tk, SEOZKE g5 e, MBI . K IR R BRI — R A AR, A2 Pa(ki L
FRIX . LRI — R SR T DI, SIS e S PEOT Aol SR B H 2 se s BT Gl it 2 DRl Ea TR
NBAT R E GO AR T RIAKTINA, SRS LIBHRROIL . BAEAZR ) E AT E UG RaET AU R ER . Ge@ll)
BRORLL e KR A5l . Sl & 5 AR A8 B R il BRR  IBE BOR BT SR Ul el i it RS R
&, BORHESIR TR AT A SRS ISR I T AR LT TR AR T AR S O AR, S5 K AL S
ABEIR, BRI T — RS AR AR AR ASCEE S Hra G B HORET TSN, SRR
BRI, S I T SR T RSB T AR G S S S

WA WAL (1988-) , B, ArhMA, A8, BRIRF, FARFH: HEFT >,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 029



T#2HA | ENGINEERING TECHNOLOGY

—. ITHRI FHEESHERTSRBERR

(—) iR S ESHIREMIST

T AR E A XA, MR 28 oS h—ak =43
" B9 R, ARG, DAERE . ARE E, bl
HiRRE AL RS, —HESERS 5 ok @k
wb PR SRR, TR, LR, s
&, EATEARNETS; TP, R EERLKX,
SR AR B 5 T AR ORI DR et IO T
AU T IR R I . TSRS, LT
e B ARALEE, MFTIEE AR, THRRZ A T HIETR AT, W
BTSN L BB AR B SEHRCE . AN, T
PEyE T, B0 DA I St B B TR, s
WA H S, A8 SR 5 A A ] L [ T s i 58 PR 41
), KNG ERAR N S R T R R

(Z) IFi =HER RIS

MECRETDORE, EZ (i NRIAIES 7 k) B9
JE B EDRE P BT R B A SR, TTatieT (I
TARGEN G ) GLTA MR H A TS R4
) SFHOTIEBOR, A MEEA L TR A
BEEHEH T bR, Eo B ERHIRBORL R E T, R
TP R SEBRA, I THRE BSe R I IR 3, AR,
AR X, R I A SR B IR A, TSRO AR
R T 2 e ) AR P AR TC RO L, R B RR 28 5 AR
B, MNREFSRE, HHEARESIE R ZRRT, B
TUE 3RS MDA R A, W PRk i 2 H R
GRS 5 R 8 D J LA, i B & s b e BoR
B AERE ST, T A T )R G O HR A
W, LI B ER AR - A - RS RS 2
HHERR, s d S E SRR R Y,

—. R AT ESRBMERAREL THIZLE
BRERIZ

(—) ERBERARIFEELNA

PR RO E RO . ARl SRR, o
Lpa o BT et OBk, AR0RD THImH AN H
Mo RIS EATRKAER AT, SR GRS
DEEES AR G770, T TEZWEN -
TN M2k s, DRBREN S 2P LA
HlE, BB G SIFEROR, R AR s
SFRUHIUEE, OB AR, TR, 95
DT L) 60% 1 EF AN EE Ol B TR R O LA A Y R
JRIFAL, R H R LA ILA T AL TR AT 2, S
SE LA TR A A%, R R A E AT R AR, h
JE SR TIEAT SR BRI AL AR, R T B A R S B
o FEILALEED SRIROR &, R InSAR BA ) & D74
FIAUEI, R B P PRI B R s K e, o T
TEME RSO AC s AR, AoE T HUBICE R, [F b
TR X LA A

(Z) RIS AR BB FHR

FEGIRNR BRI RS R, FIRNES | TAREE
TARRKESF A, S R R E S, 1R A B
BiE B AR TSI T B ERIORS AR, 9 T A
ARSI R TT AU, T ST A B, 7
FE T EGERTIR RIE  E r5, SR R S A
PEEAH G A AR 7 580 R B I I 2 AR BE, 4m 17
P AR | R PRI B, 1A PR A e T R
THEERRIN S R TG, R YRR G R, SRS TRk
RIAS RIS ATTE R, AR TR S T 40%, KIBMIE T
GEERHE X MR IR . TEER BRI 7T, (T “Z 0%
BT EERFEER, R FIEER XTSRS O T IS T
AT, W T RESREE R S = T TR, UL R TR Al
AT A, L GRS T G 07 A BURAE 504~ L
i, SRR T A BATERIE 204, BIU7 AR 58
BRI AT, RIS B 2, ST T AT R R M bR
Bl [ A R AR T T AR S S AR R A
o

(=) ESHRIENZEakiE

Bl TR AR B A rh A S PR S B BT, A )
A RBGE M E AU, TR , TAR L EF
AR ABIHT, SCI T A TR AR (LB AR AT,
JAER/ANELL . B a0 XY -100 B/ INRIEEAL, Hof
TR A G R WD T 70%, SRR TR R AR K
&, RHGERFILER . TR EREX . AT FRE 40 B2
He, SHURAIZEAL, AR AT iR, s T
(bl e OOV e 1€ 19) 27 N M B et S SRR P CLE /R Rs
PRE AN ™ FEES IR, TR IMAEA R, R
JATEPIIE . AR GG RS AL T, Dl
Frigatt b LR AT B IR A AT E
TR MBTIEL TR, Bh Tk A IR BT B T, o Rk
WG, TERFFYACEL L, T IR TR B, X4
TRPEENEES . ORISR BRI AR R 7 2 T A
B, BT SERR I IE AR S e T B AL, FE T i
VA IE R . W RIS e B2 H , A RE PR
TEIEFEFRG, #& TR TG 3, Bdipbitgiks
KT 90% A _F.

(M) EhEs + &AEEiTT

TSI P, BT el EEEE” Mg,
it “WESBERS” W—iis, BESEERsTH®E
iR, EWAT A I E, gl A S IR R S e 2 0T
%, WIRCR R I B E A B bR S HORTEE; el 256 AT,
W ISR T, R A SEUKX, B R o A
XA MESE T, FRAZ o FH (B XS A T P RS ABL R . 7
TPREA OB AT, 56 a2 XN 6 200 4kk
BP A A AT O, L Se UG B R R R, RS R
IKEI85% LA Lo FEME TR RE, AR FIHIE RS S AR S
AP, TR R ORI U A, Mk mds; 78
SPIEAR R I FEAE G, BE S T B s Y, BRI H 2%
FUE, JER ERIARRIEET EN, IR T T eEiE A, A

030 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



FhEHCPEE RS . IR, DU RAR SR M 5 o8
P, SASSHRIF A LI L PR S LA UL . RUBR ) SR
e, X120 A TAMER., (BES KIEEEE IET
JEH30% 4TI 32 80%, TIHRMSHTCIRIEG, SEEl T B XK
EHEHERIE "

=. GeMERARET THISIE S HEISf]

(—) ESRIPBRBESEA

e B A AR [ 7 P A PR 7 b o 0 e 30 2R AR B 1
W5, LI THESESRPDER R, NERIRRE, R
AT A R H , B AN T b bk (B SR e PR R 2
T H P98 50% DAL, HEE i 60% AL, Sk
JBE Y S e HE R 0% 80% DA o A A URR X I 1 B 7 3
e, i h st Wil FHg s b pl <A H, Ei
BRI BB RSB RO RS S E R, Bt
T PR A= S R GG RO A AU, YR P R R R
T, GBI AZHIR, TR LA Mg X P=# 2
i H N U T A L g R
FHOR, LR 6 AN, B KRS 2855 85% LA
b, BRGER T KERA, T I A

(Z) BhENEREREXIRRS

SR EFRI N AL T A, g HR T
BT AERCR SR, BR T IR, ERXEENE, &
TSGR AR R E REF, o 5 80 X G T 2 4 A
40% LA E, AR T IR A I, g T B . DALY
SRR A H A, RAESHEARTS 2 5e X el 5
BARBIELAE, RSO AR ST VAERISER, s 2
BE50%. TERRIRIE LB, R ER A B A A R A R 38
G 50% A ARTEZE 80% DAL, KigHD T EE K T/,
WL AR s BB H @R Ie AN eSS m s
B, RS E RO ARG, BRI A PRI 86%, itk
G AR T 30% WA R LAERL, BIABAPRRL) 36%., [H]I,
AR B A RS S SRR N T, ST A R R
WFE, NEEH TR T RS AR

243t

(=) saBIRf T REAT SeERE

IR S e R E F I R, X XA
ik, Mg, LREGY, AR, HRlEsS
TR LR R SRR . 202248, R E AR X
DSBS O A, R RS - TN E -1
MR - GEOEE - FIP LT eRBEa ORI, W
TR KRB, B m TR IR A R
ARG A S IIE, JelE SALTER ALK SRAFEEEDE
AR TC AU BE X HEA TS B, RS R A AL AR ) e
L, R DTS E— 2P A/ N TR A 30%. PIEREEE I BL,
R e AR S R A M AR A A 07T 50, RPER A
WRIE SR, 8 B LA AR AR, B TR A
XY-100 /NG, HETP-F oAl rsl=Uiaity, SRy
FRGEEEHUN 173, BhHMOR M LME O JEORH PRI i,
AR YERL IS T T A . 36 L A Hons & R X
BRHH TR, T oE RN, B AR 2
PR ARG, M R SIAR 90%, LR bkt
PG AR 70%, SR A p ik R 82%, HAEZTm H i
15 30%, BEFAE 40%, ST A AR R AR
HETFo T H ILAR I DA = e B At T AT H B,
HETCSELRANR . ROREEHH 7 B2 m B i e s

T 55T X 0 30 5 A A PRER R, TR 7 I 2 0
Hrr, TR T DU N RTE, MRS & o0,
B TR A SOER AE, IIA SIEE— R RISt )
BERORIR R o SEBILHY, AR S R R T A 7
WA RIS, RN R R RS A AT
FHR s ALY MERE SRR, fRaTh R RS, WER
HaisL, ARG, MBZRG], KL T SO ERAREIL TR
ASKENIE AR ST, S8 M i e (o e A i
HT SRR A SO B AR R LT TR T R S 4
SRS, TEAEET B &SR T S T,
DI 7 IR AT RS T A B T ISRl

(BRI A R s 4T ). A (s | 2024, (01):226-228.
TR AR P B AT A SR DU iR 55 s R P A A0 S8 (J). YIRS L 2022, (09): 42.

(215K, 2o . A

[BIE R et | BEdre BT , PR 2R 2R B D BRSSO |, BRSC TR S4ALIE 1: 50000 7 HUR PR (J). HhEHUSR L2020, 47(S2):57-87.
ECIe TR ARsE S0, o, R, ST BRI DR — AR 1 50000 H BT 7 A AR R (V). IEHLT L 2020, 47(S2):70-107.

(512 A7 I TR A 05 F S AT BB (). T i, 2019,(09): 189+191.

(61784 | Srhsp | 2l BT ISR s R  BEANERIR () TR AR AR TR (0. RSk, 2019,21(02):70-73.

(7VREEZE | Lok . SpAr e ST A DB R A AR IOMEA () VA @R 2018, (24):117-118.

BB B H R REY = @Y, S, e R R B E S B R SR TR R SR UL R RS

72017, 33(03): 199-206.
OV AFLL I P SR A B K R a0 (U] A a2 L 2017,(23):172-173.

10154 , FHERE 8, AR DGSS FE0 7 HUSTJH B s N —— DAZ2RUE R tATBIXH 7 i S 22000 F AR 51 1)) PYR B , 2017, (05): 83-86.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 031



