55 34 4555 4 1 o5 ¥R Vol. 34 No. 4
2025 4 8 H GEOLOGY AND RESOURCES Aug. 2025
XE4HS:1671-1947(2025)04-0504-13 FE 4925 :P631;TP181 FREZEREB(OSID):
DOI; 10.13686/j.cnki.dzyzy.2025.04.013 SCHRARRED : A

X FrE EVETNMAIT ZtR RN LSS TP RN A

LG AR, FART, R AU, S #®
KiLa+ TRARAF,#HI KX 430010

O IO AT R)Z I S i R TS TR PR AR B FE R FH o DX IS R 4 5 MR TR BORE X F i T2
A B A PEEA T 7 T 2SR P 00 ST By T 35 ) B TR R T S R TR b B A ) g S 800, AR aR AU S 5 7 )
fith b BIF A 1 Xk M R R DR I ) K L ER R S R A T I SR S S B AR il i R ARZ DT IR AR T S MR SR BT KA Y
S WO, R AT AR S A O AR IR T S R TR 2 K L R S AR TR A R 2 K R A R Y
AP RN T BE SR S HLR 5 PR IOl B a P AT 1A R S8R 1) LA U IR A R K 3] 81.6%. 1% A TE
74 5 DX H ST P o B A A (L

SRSRIA) SRR I s BRI 5 ARG AL 3 ML

Application of support vector machine in lithological prediction of deep
volcanic rocks in Songliao Basin

FENG Jian-wei, YANG You-gang, LI Xi-yuan, ZHANG Hang, NI Zhu-zhu, LI Mi
Changjiang Geotechnical Engineering Co., Ltd., Wuhan 430010, China

Abstract: To evaluate the hydrocarbon potential and optimize the exploration deployment for the deep volcanic rocks in
Songliao Basin, the study predicts the lithology of deep volcanic rocks by integrating regional gravity-magnetic data with
seismic and well data. The boundary element gravity forward stripping method is applied to obtain the gravity anomaly
effect reflecting deep geological bodies. Based on the integral iterative downward continuation, the flattening-curve
method is developed to enhance and balance gravity-magnetic anomaly information related to volcanic rocks in deep
fault depressions, which is then used to extract gravity-magnetic anomaly effects indicative of volcanic rocks in deep
fault depressions, effectively obtaining the density and magnetic susceptibility reflecting the volcanic rocks in the basin
through 2D physical property inversion. Constrained by lithology samples of the deep volcanic rocks from drilling, the
artificial intelligence support vector machine (SVM) method is employed for effective lithology identification, achieving
a cross-validation accuracy of 81.6%. This method is proved valuable application in geological mapping of covered areas.
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Fig. 1 Magnetic anomaly map of Songliao Basin
FLAE.

)R ARG IRAL i sCA FA NS R, %
AT 2.19~2.75 glem?®, IR N 2.50 glem®s 4% (A,
WL AR EEE T 2.51~2.84 glem?, 1 h
2.61 glem®; JK 10 K =6 BRI BAABRA
PR 2.49~2.88 glem®, “EH N 2.62 glem’; KA
o W K E KB G KEATRA S, 2.44~
2.82 glem®, 4474 2.66 g/cm’.

2) T G 4 K RS KA
Fa it KB AT S W ale s K KaRA A P
LR, BT 2.46~2.80 glem?, SEHIEE N
2.65 glem’.

3)FAEG KAWL B2 AR 2
JBE R e AR T AR FERHIE A T 2.58~
2.84 glem?®, IR R 2.67 glem’,

UL K I3 R A aT LA R, a0
SR B PR R S 1 v RS N RAE
KOULTRR T S B B 5 v KL 8 0 A 91 T Ry
UL I M JOLEE R (T 2.80 glem?®)
A KL %5 B G 2.66~2.71 glem®) KT
THAERIEFTIRZMERE (F12.65 glem®), M


http://www.fineprint.cn

506 Hh,

=

2025 4

PE L EIE KA KA R E T T A2 00
HRsE, BT 5 [ R A B T E SR s R L A i
INFTFAESGIEFTIBZNERE, YRk lakd
TR ARG AT, w5 TR

22 BRI

X T AU F14) RS 55 2 1 T I U e J 2 A S A AT %
I 77 0 B 23 b ) 30+ 28 b 2 1 W Ak SR e A TR e
A FEA P TGE T oA, A5 P T Z b T 5 100 )22
o A AT REPE A A LA

1) BRI SUE BT 59 REE R AR, -3 fb %
K 20.0x107° ST 2 1125 HAT 550G TR RRAE , -3 Ak %
h 53.0x107° SI; JK €8, B JK A5 R SB A0 fikm BAT 551
PE,SFEBIREAL 2R 21.0x107° SI; KA 8 W0 TRIK 6
KB R IE HA AR, PR
82.0x107 SL

)W TR KR A K6 AR aiks,
IRV W e ORI 5 A S TERHE , oF
Kt Ab% R 27.0x107 SI.

3 KA TEZ A KL FBRA &1L BTEE KA
G A HATSRBEERHE - 3RE k%8 315.0x107° S,
B E ik 2 308.0x107 SI.

KA A I, A TG 0 2T 92 A I
2 KA I REERAE X 2R 2 TR S 1 2l
AT TN RE K A AT . AT Z U8 J2 T 6 2 1L 2 R i
A DU RRAE S K A R RE AR 5, TS50 4 Ak
SRR 562.0x107 Afm; PO HA BRI,
SIS REAL TR R 319.0x107° Alm; B IR SUA T
FRERAR - R AR BEAL R TR 125.0%x107 A/m; K1
W A B — 2 L, VYR R G5
62.0x10 A/m.

IEAN, ST I I UUR A TR A i A o P A A1, —
#/NF 60.0x107 Afm. I SCA TG R F U S IR A
PR S TR ) B R — L,

KL SRR 2 « R Kl BRI
SSREE s T Ol AT R AR R TG s SR K
A A S B et B A A m s
TR B RRIE , FLRG I et E Ee P e K LA 2255
W LR SO A KL BT B B S
BEPERRIE, A DX R T AL iR o b
TIOMFR AL T R 55 1

3 REANLUEE#MREEENRERSIE:E

WA R 2 M R AR 1 KL L e A AR A I 13 T
TRIZ WA O = A B B R S 300, — 9 3 ke
£ 5 km K 4 km JEJE R 500 m @ELFE K 2 000x
107 SI. SHIAEHREZE N 0.15 glem® B KA, 7E
1E & MG AL T AL RE = 4 1.85 nT [ 1E 5% M
0.34 mGal W E S1 558 . TESLPRE B, XA/
) FE 5 H 2 2 S INE SR e 2 BN G 3 PR 55 53
BRI, BRI A P ) DX 5 B S L 2 R
JZ 0 KA FH AT AU, AL AR A 30 i
SYE SRR AR E KA W ERE S AR R, JrReF
FH ARG S8 15 AT 5 b P AR 2 K L 45
iff R 1 A

NAHPE R, HEGEBA —F L aE N SE bR E
T 5 P AR 20 B8 MR R — E bR B SR AR T 7 A Y ER G
HR.

FETE G SR SR PR S AL B T, AL
A S ST A G sh R T N RE S
fiff S 3 a7 S P K R R R A A B
SIRTIAH . F R E RS B HOR KRR A PR
GSEH A TS, IR ASE 35, | 3404 A7 Hh o (A B
SEHRH ).

> E g S T RN T I R S LI T 3
REPE M TR, RS R S5 i S W30 YL T
T N7 M B A ) S H R SRy TR R AR R T T R
HHET M AR TOES , S5 A ) ot g 1
JEFH, RRSAR 7 b3 5 b A4 A 1 S (& AL
SR T SR — AN R AL B, TR
BRI RE A TR AN 21 1 5 FE G SR 0 H L 2006 4F
B L3R TR B A 1) T A
ZT R T RIREE N 1) T 44, 3 R s A R
K L B S AR AL T R AR . ARy Ik ) S
b, AT E— A BE AR A AR 4y - 25 AR AE 1 1)
T I 398 5 2 S T S, SRR DR DR b A B
TRANTRI T 7= A (14 B R i /NS89 1687 ) B 0 S 1P il
ik
3.1 fpF RSN EERRE R X
N 375 VA il 1 560 -5 4 i B S v P e (T 2) =
BURME B RIREE Ry -6 A ) T 4, B R T I
I L b S A 4 5 R 2 e T A 7 A Y 55 S, R


http://www.fineprint.cn

A  SOHF 1) s MLE TOAR T G R KL P i R 507

o SR LT

Pl 2 SR e B S 30 50 5 P 53k S s TR

Fig.2 Schematic diagram of gravity-magnetic anomaly enhancement and balancing method for deep volcanic rocks in basin
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Fig. 8 Diagram of normalized density vs. magnetic
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