ISSN 1009-2722
CN37-1475/P

VY ML ST RIT T

Marine Geology Frontiers

541 55 5 W
Vol 41 No 5

BUAE, TR, RS, . P ERESORMITST Vering Wi i 59 G5 V] R HUB AT, 2025, 41(5): 43-54.
YIN Rui, ZHANG Chunguan, YUAN Binggiang, et al. Fault structure and the oil and gas prospect of the Vering Basin using gravity and mag-

netic data[J]. Marine Geology Frontiers, 2025, 41(5): 43-54.

) AERE B PSR Vering B R ESHSizS

PR R A, Fmsk T,

1 VYL AR BR B2 5 TARREBE, VI 7100655 2 VU2 A MR, BV 48 T AUSOBH T 2 5 5056 %=, V42 710065)

H OE R PR A Y Voring 2 Hu il SR S BT, A TIRNT % X 69 W Ak 45 4e
Foil AENIRHB A, RAKERT A G EREIE, 2R T EARB RN R 4 E LA TR
N EAEH R e, B AL A R R BARR AR A ZIR A ME 8, 26 LA R ik
IR, TR R 6 ERE S AR AT R 0T, HAE T Voring & ad B 2L M 45 4, X
2T aABHIRAANR, HFREREN, Voring BH KRB W A & 5 7%,/ NE.i% SN @& 2
21 F BWT L, BB S A5 NW Aol EW 687 69 2 LAl Rk, RWT L FA 4 FRGLR
B 5L (F1—F4), Xl 2426 7T AR RBAMEW L H . & Voring 23 A B E T mAHixA
AR, £E e =N FHGTF B LR 7w AL & 5w A AR R R s 0 7w

RN

KR MR Voring &, TREFF B A Mg, HIRA A X

thE 4> 2%2:P618.13; P736 X EARIAED: A

ullf3

0 5l

Vering 7 T 10 b X S8 o S0, 5 2
B TR, (PR SR S T4 S, e
ICH T T RS R R R A AR R
F AV (SR S L KL A 1980 AE TR, WAL
BT R TR R B T IR X . % b
SR 2 — (R G, SR P S DRV AR
B RS E X P, Horh, Vering #5HAE
26T A P AL U T 1 A 7S A R (VR K b
X, ELA s A S g L e 0 40 4E ],
38 8, S SR R T B S AR T, R
WU AU TSk R, (EA ARV 24,
B2 Vering £ B 76 4T B P30 2 (0 SN

Wis HHEA: 2024-06-12

BENE : EK A RBIFIES “Tan Mayen B HRGEEAD A RN
HOERYIIR LR AT L (42172224)

BE—1EH: RE(1997—), B, FEEH+, ET AR BRI ekt r
THAYHFSE TAE. E-mail: 2529361810@qq.com

*RIEE: KEME981—), B, Wi, Bz, EENFLES MRy B
TR A 3 Mo BRA) 7 T 1A 9E TAE. E-mail: zhangchunguan@xsyu.edu.cn

DOI:10.16028/.1009-2722.2024.135

78 3y, Xk T T A 3 R T 320 % 1) 2 I AR A I
i/b\[4.7] )

N T IRANT At Voring Z3 1 %) W7 2404 15 SR 1E A1
AR g, X R B AT T R G
B, 7 AR £ B2 A M A I f 55 43 A8 A0 T
Blla sz, Itiz AL G U BRSSO X A7
GG IE R o AR T R | B
BEAT T 3 3P 2 A D b B LA K B oy 5 X e
S RN R R ) S R o Gl KT SR A
NG BBARVIRIBCE 55 70 B 350 A5 B
G T T IR RIS RAE, DR ) )
B A AR ) SR R A B RAT B
M ARE, 45 G IX A s G hSis
7% P 3R AR IR A5 1 B A TR DA R — 4 b 5% 51 T 1)
FEGEIL, LIHHE Vering 7 b KT AR 15 AR AiE I P 2
SEIRA X

1 MR

1.1 Xt FR4SE
Voring 75 b 2 98 Jg i 38 9% sl KBl 1 25 i) B 2


https://doi.org/10.16028/j.1009-2722.2024.135
https://doi.org/10.16028/j.1009-2722.2024.135
https://doi.org/10.16028/j.1009-2722.2024.135
mailto:2529361810@qq.com
mailto:zhangchunguan@xsyu.edu.cn

44 Marine Geology Frontiers ML T

202545 H

CHIRIRAY, T T Wk 28 HH— L 1 S — ok
RIS . 205 3 AMIRHER 3 A RS B
TR R K s 24 2 ) IS4 B SR B 1 7
WEIRE 3K FF 44 . Voring 75 Hi 38 (R Ab F- 55 AR 25,
TE LR A T R A T 2 YR BB R
P 5 1 0 — . S T 1 b 5 i
ST Voring M FERF LR M. Hi2
V5 T e 10 2 SRR, I B4 B AN /N 4
LB, Vering LN R i CakE
FCEE, M U T AR I8 Sk 1 1B SE
R AL L A B, Vering 43 B
T RIS 2R B R A . R
T SRR 2L, B AR RA, W5 1E 1
DA% 7 % B 1T 2 1) Vering U7 11 1A il 42 fi
10~40 km( i) , #B5r AR A B IE R A Vering
SRR, T AR LR AT IR SRR R0 1Y
R AT A AR, A PR AL T
UM . AL, AR YR LR AR IE R A
Vering F2 UK AT #1535 2y i 55 2 Xt 9 A

B AR AR S 0 20 K it 1 2 B DURR o0 A i T B AR
Fﬁ[lllo

A I8 kb 5T (1] 1) AT LA, BF9E X P AL &
LRBAWGHS, HifE NE mEAL LH s KA
KRB, Wi AR Wy, RKER AR S
Wr LA S K RAA T, SR FR AR R 4P P T AR Y
filive, TEHARIN G L B R ELW L RM)Z, /R
bR ERAFAE — S E L2 . Vering £ Hb (K2
i F 63°—69°N, 2°—12°E) & NE [l i fif) KA
DURZE ML, BN FE XL TR s, mukill
Bk NW ] A Jan Mayen Wi 24747, K More 73 b Al
Vering #5 HoAH 73, J6EB LA Bivrost Wi 2447 4 5, 2
ST 24T AT, ZEPE M5 Vering 5 5L LA Vering 2
W R B, ZREB I LA — RN/ ML 24 1 Trendelag
BHLAYIL A, N B A AR Z ) NE [ e A7 (1)

1.2 SHSMEREFE
H BRI R B B AE PR R IME, 26

68°
N

66°

64°

62° 7

| S
I O B3
O &
(mENERE
OO TFA%ES
[ —h ke 5t
KPE
Z _ Voring #iih B KR-EELS
Vi ST
&%ﬂ% [z

- - iz O] R

2° 0° 2° 4E

& 8 3Cilik [12] 1 THS el
B 1 Vering 2K 48X Xigi /&

Fig.1 Regional geology of Vering Basin and adjacent areas
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Fig.2 Lithological column of the central Norwegian shelf
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Fig.3 Bouguer gravity anomaly and fault distribution in the Vering Basin
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Fig.4 Magnetic polarization anomaly and fault distribution of the Vering Basin



48 Marine Geology Frontiers ML T

202545 A

Y < e

15 30 km

4°E

BB N0 — = == — DI NI NI DD
[=1 S NeNolla] W) o)

" ~/ gz

0 15 30km
[— |

(a) R EL ) S L (b) KRB HE ) S L5 (c) HJ)5% NVDR-THDR [l; (d) R i 52
BEl5 Vering ZME#FERBRI

Fig.5 Gravity and magnetic anomaly and fault distribution in the Vering Basin

3.2 ETFHRZUMHE

R 61 km (Y 2 F- B U8 /i E ) &
"B DR R AR R e i 5E  EE 7R Ak, DR RN i B
HET W Z AR 2 AR 15 A B, 456 A SR R
TERT 244500 Vering 73 1 A W7 2448 X5 RRAE (1] 5) .
Wt 2 2315 R 26 W, Veoring 7 Ml (1) iy 244 3 52 2%, 7%

MK EARZHNIR B2, £ NE, I SN [1] 2 44
FEWEL, R 2P NW FILE EW [0 & F /Y 2 41
Wi D), AT 2 2T 00 & B s [, G s
W24 2R 30 45 1 25 F 9 DR A s L C I R 6
XS T LA Sy T ) S T B AR R S
P R ARE A S 5 R s, 7E7K V- BB )
B AR AE R E LR . Vering A HLIAAA 4 2 F



55415 5 5

B, 45 I ERESORMIFSY Vering bW 24658 L il S 5t 49

BRI AW R (F1—F4 W), EER R WK A
BB B AR, R RN E S A FUB
PR s E G R

(1) F1 ¥ 3L {5/ T Vering %511 #5701 AL 2L,
JEZR Jan Mayen Wi £ Kt 52 Ho 1) 74 R 5 1] )
EAZAEH, B Vering 75 Moere 753 FR, 414
5 ONW [ 815, 5 Vering Z b 5 F3 WradiE
AT o BT RTE SR 0 T ) S TR G ) Ak R
T 5 R S AR A 104 g e (RS AR Y =2 (7]
B 3k A N AR A I R 3

(2) F2 ¥ %L N Vering 7% b 74 38 i1 5 i 4
(66°5'—68°5'N, 1°55'—9°E), 5 Vering j# I #H &
&, ¥ Vering ZH5 Vering & 5430 . o T Mk
18 S B M PR RE W, TP AL T 31X — 3 1 bl
PG L T SRR T A R S ]
IRFIN L | W IR ERE 5, KO BBh
) S & #J 5% NVDR-THDR & 5 3k b
{E L

(3) F3 BiZL T 68°6—66°3'N ., 8°30—11°0E,
} Vering Z5bALERII WAL, 5 F1 B 2874T, gA
RS U T AR A BT A AR Y Vering 7
S4B IX 22 8] 1) B AT, 32 HA% ] Vering 4
HFN Trendelag 5 HuAUFRHL B (A IA & A 0. F3 K724
PN R 35 3 1) & A T I, 3R B0 F3 T84 A2 AH 0T
B kA 3R T Vering #5h, J& B
AR E BRI A R R ) S K

FIAAR SR S B B R R G

(4) F4 B8 T 63°3—66°7N, 6°4—10°8E,
h Vering 75 Hi AR B i1 W24, 53B% T Vering 71l
Fl Trondelag i, F4 W% i — R 50/INELK 244
B, X SEKT R TR AT R R Gt . W A )
Ry S B B A AR O AR, TEIKF
SRR E J) R K # 1 % % NVDR-THDR & &
IR 2K

3.3 BiRIERIFE

RGBT T R R 1 BT A Rl 43
MR T A A RN 5y 00, O T RBRE RN 40 EL
Hb T fi#% Voring 7 i (14 1 J5 A 5 R, 6 BUAR XY
(1 2 <RI, 455 © A UG T T8 =
PAMB(E 6. 7). TEERBIG T, 456 BTk
YK 2 5 LI 1,03 g/em’, A B Hb )2 95 B (B IR
2.05~2.1 glem’, 1% Z Hb 2 %5 B B 2.3~ 2.55
glem’, BT 113 2 2 95 B (I 2.6~2.7 g/em’, Hi5%E
W B (E L 2.75~2.95 glem’, Hb I 55 B (B B 3.25~

3[23-25]

3.3 g/cm o

I AASE NW ], #2450 km, f5
Vering N HHHES, 5145 Vering &), Vering 2 .
Trondelag &1L, 1 M PG AR BIARAK E ) 28
(IS RS B RRIE, 7E Vering /5 LB 5 (H
W, e m 290 104.1x10° m/s”; #E Vering 7k
MBI S TR i (2 85.2x10°° mys”, S e (R

RT3 ——SE
e TSR

P

250 300 350 400 PR /km
n,

50 100 150
Ao
1.03
= 123 2 s
= 20
= 2.8
22 30 F4 2.95
40
50
0 50 100 150 250 300 350 400 HiES/km
Vering /i | Vering 7 Trondelag {53l
A Ok COFAER EOArER EEGrER s e A

BURRE S5 6] /ms

- e

M

A
M LTI, M5

400 [ /km

(a) SR HZIA; (o) FITHLE L (o) HiRZRITIS | A SCHR [23]
6 ANFEGSHER
Fig.6 Comprehensive interpretation of profile AA’



50 Marine Geology Frontiers I 7 b BT Hif i 202545 A
#1004 . TikkE AW ——SE
Elii i / ----------- THRE TR
H'EHT'E 504 S oo
=2
= T T T T — - =

0 50 100 150 200 250 300 HEE/km
By
5
g 10
ﬁ 15
20
25
30
100 150 200 250 300 FHES/km
Vering i | Vering 75 Trondelag £ i
B, ok COFER O HER EEEEHER st I B’
5 st e E e a— /4, = N — T ey :';:\\;7 s o 7 "
g 10
=4
= 151
20
25
©
301 T T T T T T
0 50 100 150 200 250 300 HHE/km

(a) S LR IEL (b) A LE R (o) MR m
A SCHk [24]
7 BB HEIELGEHERE
Fig.7 Comprehensive interpretation of profile BB’

254 10.9%10 " m/s’; 7F Trendelag £ Hi Bt 54 (5%
AR, S R AE Y N -3.1x10° m/s” . K |,
Vb R F 5 (R AR, AR (b B 2, 2 P
e —AR” RRAE o T A R A SRR, B
THT A VR S ) A ks B ) S A R R 3R I
PO 1 7 i S T P R TG N, S5 A A% ) 5
B P 2R TR R SR T 7, T 28 %) 2 i 5 2 T R
BV, Mo R R, R R U IR R & R
iR IR 7 JR 5 > 4, Mo A JR ask 2 v ol 2t 72 ok O
SMIHY A B B4 A ST T S il 4
IR EETE . W2 T, SR
FEREEAER R W0 BV A, AERIIZRYY) 41,
325 km 404351 F2 Fil F4 s Fiisd,

HITH BB’ T Vering A dbA, 200 1 2 NW
[, 5 T4 B 24 342 ke, 51 1 DA PG b 28 7R B A A
15 E 2R B RS HS I RRAE, SR s 1Y) X
AR . % /R T Vering 73 J2 4 % 3%
i 4%, (H7E Trendelag &5 11 N AFAEREE I HLZ, X
5 AR BT B T — Rt e
£R44 40, 130, 175, 250 km 4b#ESA B R A LR,
X LA S 1 2RI N ARG 35 15 0, S AAR E T S
i1 £ i (AR 5 7 300 T 285 0 A 4 B ) S IR
X, b [R5 25 R o7 4 1T R A s o k1) 1)
THT 1) U 2 5 A 500 DT 110 A o) T 24057 B AR W) 5
ZHIRM B M R EE, MRz REN RS

100 /320 ST 0 R R B A 06 Y e
Al REJRAETRES Vering Z LAY N — L) 20
A7 B3k V8 BT P R R & SR 9 Vering 4 b
5 Voring 725 1512 1] LA — A~k 5 AR, 635 T 2%
24 55, 263 km Kb 43l A F2 Fil F4 3h S,

4 T IERA R X S

Vering Z 1A A0 A TAETF R, (0 H T
REZHRAA TAEEPAE Voring ZEHURER, X T2
by e RN VG ER B PR AR FEARAIL, T X S A AR,
WA R e T A A5 R (K 8),
Voring b o 75 E i S A A X 44 T 2
2% o DA T P - T B 2R 4 A [T RT LA 2y
TR AR TR G A 1 15 B T s AN, AR
FHLZANRE G, XA A s R 3R it T 5% 4
fith 35 20 540 T R AT A TG A 4 T A e AR X
KN R, FEEEM R AT iz 02 B (73
BTSN ) , ) 3t B A DR1 2R gl ol oy 42 o il <P T 3
T s L A TR A TR A 4
R IR RIRARDE 3 MR A iR Y
W 245 A A, L R B SR T s B AR X, A
T TR TS T W 54285 427 e B SR 4 i, SR}
AR e e BT Rt S (I S ET
Ti1) i A0 R R A S Ry S b SR 11 )



FaEE S

B, 45 I ERESORMIFSY Vering bW 24658 L il S 5t 51

SR, X 25 3 0 e s e 3 o S 14 2 o
TIBURR, B T LT A BT R S . i AGE
X U SR P 43 A R g S T AR G AR,
KPR S E R SR A A R X L

1, 454 A B A BOA R S 0 A 45 S
AR 3 1) — B SR RO 5 B (151 8) LK
P AT B2 1] 5 S 25 Pl il B ERAT M I

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0
—0.
-1
-1
2.
2.
3.
3.
4.
4.

5
0
.5
0
5
0
5
0
5

)
It

| T WA

0 30 km
C

8 Voring ZMHRENEN _MSBRE HASHRMSHREANX

Fig.8 Bouguer gravity vertical second derivative anomaly, fault distribution and favorable oil and

gas exploration area in the Vering Basin

o2 ) A B (K] 8) IR, 7E Vering
ZE AR AR RIS A 3 4% SN MBS
B 5547, 456 mMAde g 2 280 53, &9
3 ZR e BT By FERAEIT Ab T 2 b 22 YA AR R R 45 1Y
THERA, H iy s A, Wi+ k|, HE N
TE 2L e, AR TSR R, 456 A
PR A A3 AT R A 3, i 2 o A A S
DX B M3 R B A X A SR i B X, 55 4R R
2% B v A S AR DGR B, BRI, AR TR 2
S e (B 5 8 Al I ARSI AR o ZE L EERT X
Voring 7T 7E M AUIRA F XA T T RUE, R
I i 240 S A R0 43 T 3 A5l AR A IX
T, TR 3 ] i SR TR B R A S
TR SRR R AR A I S S, VIR

X H ) R EL S X, 7 Vering ZHb A4 1 AT 1R
Ml DAy o R XM X4 A0 0 T X sy 98 S o
Ll o

5 ZEis5IAR

(DWFFE XA ) S RME %, (A
WL 1 52 P ARG, S 19138 R A NE 30/ SN i)
A, S 22 PR ECAEAIR, TS 2 AR S I AL
BEOYAR o AR SR ) SR 0 2 0 T R AR,
XN R TR IR AE 5, SRy AT R sl etk s (8 =
HHIA

(2) Vering 75 Wi 244 15 2 2, 2N K & A
NZ IR BWT 2, 47 NE, T SN [i] 2 4] FE Wi,



52 Marine Geology Frontiers

TR LTI T

202545 H

[l & & A NW FIE BW [0] 2 41 R 8724, X2t il
24 R Gl A A IR R E R IT R .
Voring 7L MR fF7E 4 5 FE M H H Wi % (F1—F4
WrEd), AR | R IR B A, TE B v L 1
A E W5 R

(3)7F Vering - HLPE & T 3 Ml AH A
X, EEE ) T A R Ly S R
TR S AR A R Sl A B, DL R A A S
B IX A S E S X, R R X Z A0 T Vering 75
i A FR AT B DXL TR DX ) AR AR THT R DX SR 1)
T S

& B3k

(1] 2RV, XUk, 3%, 55, QAR X R R 3 R IE Be HoAl
T AR DX R AR 3 2 PR BT S 0 i ). ¥R 4R, 2016,
38(7): 85-96.

LIJH, LIU Z L, WANG L, et al. The tectonic setting and geo-
logical evolution of the Arctic : from compiling of tectonic map
of the Arctic[J]. Haiyang Xuebao, 2016, 38(7): 85-96.

(2] BIRD K J, CHARPENTIER R R, GAUTIER D L, et al. Circum-
Arctic resource appraisal: estimates of undiscovered oil and gas
north of the Arctic Circle[R]. U.S. Geological Survey, 2008.

(3] ¥l sRIEA, R, . AIRGOK - EKM IR 2
5 R SR (1] LT RTT, 2022, 38(10): 1-12.

JIANG D X, ZHANG H H, LI CR, et al. Global deep- and ultra-
deep-water oil and gas exploration: review and outlook[J]. Mar-
ine Geology Frontiers, 2022, 38(10): 1-12.

(4] ZASTROZHNOV D, GERNIGON L, GOGIN I, et al. Regional
structure and polyphased Cretaceous-Paleocene rift and basin
development of the mid-Norwegian volcanic passive margin[J].
Marine and Petroleum Geology, 2020, 115: 104-269.

(5] FALEIDE J I, BIORLYKKE K, GABRIELSEN R H. Geology
of the Norwegian Continental Shelf//Bjerlykke, K. (Ed. ), Petro-
leum Geoscience: from Sedimentary Environments to Rock
Physics[M]. Heidelberg: Springer, 2015: 603-637.

(6] FAZLIKHAN H, FOSSEN H, GAWTHORPE R L, et al. Base-
ment structure and its influence on the structural configuration
of the northern North Sea rift[J]. Tectonics, 2017, 36(6): 1151-
1177.

(7] FARSET R B. Structural geology and basin development of the
Norwegian Sea[J]. Norwegian Journal of Geology, 2020, 100(4):
1-60.

(8] PLANKE S, SKOGSEID J, ELDHOLM O. Crustal structure off
Norway, 62° to 70° north[J]. Tectonophysics, 1991, 189(1/4): 91-
107.

9] BJORLYKKE K, AVSRTH P. Petroleum Geoscience: from
Sedimentary Environments to Rock Physics[M]. Berlin: Spring-
er, 2015.

[10] ZEHNDER C M, MUTTER J C, BUHL P. Deep seismic and

geochemical constraints on the nature of rift-induced magmat-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

ism during breakup of the North Atlantic[J]. Tectonophysics,
1990, 173(1/4): 545-565.

SKOGSEID J, PEDERSEN T, ELDHOLM O, et al. Tectonism
and magmatism during NE Atlantic continental break-up: the
Voring Margin[C]//Geological Society, London: Special Public-
ations, 1992: 305-320.

ASCH K. Geology without national boundaries the 1: 5 million
international geological map of Europe and adjacent areas IG-
ME 5000[J]. Episodes, 2006, 29(1): 39-42.

FAR S, 2RI, KPR, A5 LIV VE B AL R AE R A R
HBETE (9], T AR, 2014, 19(4): 80-88.

LUJM, LI AS,ZHAO Y, etal. Tectonic evolution character-
ize of North Atlantic and marine source rock study[J]. 2014,
19(4): 80-88.

TR, JHLLZE, FHE, 55, PR h AR R st BRI B )
BRI (7). 1 FHIT, 2015, 34(3): 690-696.

FAN Y H, QU H J, WANG H, et al. Petroleum geology and ex-
ploration potential of mid-Norway continental margin[J]. World
Geology, 2015, 34(3): 690-696

XA PR S A Wi A SOt #2347 (D). P %
VU2 AR, 2017.

LIU Y J. Formation evolution and oil and gas generation accu-
mulation of continental marginal basin in Norway[D]. Xi'an:
Xi'an Shiyou University, 2017.

TR, sk g B TR I 5 ) S 40 R RE 1 4 i I AE
MEAEBEIRI A A (9], RS AR, 2005, 29(4): 295-298,
303-379.

ZHANG M H, ZHANG J Q. Resolution of modern satellite alti-
metric gravity anomaly and its application to marine geological
survey[J]. Geophysical and Geochemical Exploration, 2005,
29(4): 295-298, 303-379.

TRARUE, IR, TR ER. okt Rk R V23 P
TIBERHBCETAL [J]. HuERBL#RE R, 2017, 32(1): 75-82.
ZHANG C G, YUAN B Q, ZHANG G L. Quality evaluation of
land gravity data in the latest global gravity database V23[J].
Progress in Geophysics, 2017, 32(1): 75-82.

XII%, Rt JeART, 55 KPR R A TE R E A
H SRR 3 BRI ()] AR SAAE, 2011, 30(5): 74-
30.

LIU B, WU S M, LONG G Y, et al. Studying basement fault di-
vision in Southeast Hainan Basin of the South China Sea using
gravity horizontal gradient vector method[J]. Journal of Tropic-
al Oceanography, 2011, 30(5): 74-80.

MY, SRARE, 240, 5. HhBREE S E RS 3 IR (EMAG2v3)
VTR T DA, IR Sulu ¥ & 6% Kolbeinsey
B ) [7]. HUBRYIIR R, 2023, 38(4): 1466-1472.

HAN M, ZHANG C G, LI X, et al. Quality evaluation of sea
level data in the Earth Magnetic Anomaly Grid at 2 Arc Minute
Resolution Version 3 (EMAG2v3): taking the Sulu Sea in
Southeast Asia and the southern section of the Kolbeinsey Ridge
in the Arctic as an example[J]. Progress in Geophysics, 2023,
38(4): 1466-1472.


https://doi.org/10.3969/j.issn.0253-4193.2016.07.008
https://doi.org/10.3969/j.issn.0253-4193.2016.07.008
https://doi.org/10.1002/2017TC004514
https://doi.org/10.3969/j.issn.1004-5589.2015.03.013
https://doi.org/10.3969/j.issn.1004-5589.2015.03.013
https://doi.org/10.3969/j.issn.1004-5589.2015.03.013
https://doi.org/10.3969/j.issn.1009-5470.2011.05.010
https://doi.org/10.3969/j.issn.1009-5470.2011.05.010
https://doi.org/10.3969/j.issn.1009-5470.2011.05.010
https://doi.org/10.3969/j.issn.1009-5470.2011.05.010
https://doi.org/10.6038/pg2023GG0331
https://doi.org/10.6038/pg2023GG0331

EAaLBEHE S

B, S R ERLFORMITSE Vering AW 241 15 1l <L 5t 53

[20]

[21]

[22]

[23]

[24]

[25]

Tk, TRARHE, Both AR, 25, Aegir ¥ AR IX B RGR W KA
1iE [3]. ¥ HB BRI, 2023, 39(5): 64-72.

ZHANG M, ZHANG C G, DUAN Y L, et al. Gravity, magnetic
anomalies, and tectonic features of the Aegir Ridge and adja-
cent areas[J]. Marine Geology Frontiers, 2023, 39(5): 64-72.
TRARVE, B, SR, S5 R EREBORMIT AL X 4 B
S i e v i S T A 3 T T A 5 [T, A A AR, 2023,
62(1): 173-182.

ZHANG C G, ZHAO M, YUAN B Q, et al. Fault structure and
hydrocarbon prospects of the central-south Jan Mayen micro-
continent in the Arctic region based on gravity and magnetic
data[J]. Geophysical Prospecting for Petroleum. 2023, 62(1):
173-182.

TKIIAE, R, EA W, A5 3T GIS A T G i RO b 2
BRI R S [CL. Lot E R A 25— AR Aie
SC4E, 2011: 580.

ZHANG M H, WANG C X, HUANG J M, et al. Gravity mag-
netic and electrie data processing system based on GIS[C].
Beijing: Proceedings of the 27th Annual Meeting of the Chinese
Geophysical Society, 2011: 580.

PERON-PINVIDIC G, AKERMOEN T, LEIVESTAD L I. The
North-East Atlantic mid-Norwegian rifted margin: insights from
the deep imaging Geoex MCG RDI19 dataset[J]. Tectonophys-
ics, 2022, 824: 229225.

ZASTROZHNOV D, GERNIGON L, GOGIN 1, et al. Creta-
ceous-Paleocene evolution and crustal structure of the northern
Vering Margin (offshore mid-Norway): results from integrated
geological and geophysical study[J]. Tectonics, 2018, 37(2): 497-
528.

EBBING J, GERNIGON L, PASCAL C, et al. A discussion of
structural and thermal control of magnetic anomalies on the mid-
Norwegian margin[J]. Geophysical Prospecting, 2009, 57(4):
665-681.

[26]

[27]

[28]

[29]

[30]

(31]

[32]

LUNDIN E R, DORE A G. Hyperextension, serpentinization,
and weakening: a new paradigm for rifted margin compression-
al deformation[J]. Geology, 2011, 39(4): 347-350.

GERNIGON L, FRANKE D, GEOFFROY L, et al. Crustal
fragmentation, magmatism, and the diachronous opening of the
Norwegian-Greenland Sea[J]. Earth-Science Reviews, 2020,
206: 102839.

BREKKE H, DAHLGREN S, NYLAND B, etal. The pro-
spectivity of the Vering and Mere basins on the Norwegian Sea
continental margin[C]//Geological Society, Petroleum Geology
Conference series. London: The Geological Society of London,
1999, 5(1): 261-274.

DORE A G. The structural foundation and evolution of Mesozo-
ic seaways between Europe and the Arctic[J]. Palacogeography,
Palaeoclimatology, Palacoecology, 1991, 87(1/4): 441-492.
TRNGA, AT SR BDIEVE A AR R M ik OB =X
AR EAER R R 0] Al SEsR M5, 2003, 25(4): 366-370.
TAN L J, JIANG Y L. Pool-forming patterns of hydrocarbon
and controlling factors of hydrocarbon enrichment in the
Dongying and the Huimin sags[J]. Petroleum Geology & Exper-
iment, 2003, 25(4): 366-370.

A7, EFMG. 298 G2 KPR T A b ARG s R 4R
TR 2 [1]. AP AR, 2018, 30(2): 23-29.

FU G, WANG Y P. Controlling factors of hydrocarbon enrich-
ment with the type of “below source and upper reservoir” in
fault concentrated zones and nearby[J]. Lithologic Reservoirs,
2018, 30(2): 23-29.

TRANE . BRI ) SRR AR B O LR (0], o
HehA H, 2010, 17(2): 169-172.

ZHANG C G. Features of gravity anomaly and oil-gas distribu-
tion rules in Bohai Sea area[J]. Fault-Block Oil & Gas Field,
2010, 17(2): 169-172.


https://doi.org/10.1016/j.tecto.2022.229225
https://doi.org/10.1016/j.tecto.2022.229225
https://doi.org/10.1002/2017TC004655
https://doi.org/10.1111/j.1365-2478.2009.00800.x
https://doi.org/10.1130/G31499.1
https://doi.org/10.1016/j.earscirev.2019.04.011
https://doi.org/10.1016/j.earscirev.2019.04.011
https://doi.org/10.1016/j.earscirev.2019.04.011
https://doi.org/10.3969/j.issn.1001-6112.2003.04.010
https://doi.org/10.3969/j.issn.1001-6112.2003.04.010
https://doi.org/10.3969/j.issn.1001-6112.2003.04.010
https://doi.org/10.3969/j.issn.1001-6112.2003.04.010

54 Marine Geology Frontiers ML T 202545 A

Fault structure and the oil and gas prospect of the Voering Basin
using gravity and magnetic data
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YIN Rui *, ZHANG Chunguan =, YUAN Binggiang ~, HU Hongchuan
(1 School of Earth Sciences and Engineering, Xi’an Shiyou University, Xi’an 710065, China; 2 Shaanxi Key Laboratory of Petroleum Accumulation
Geology, Xi’an Shiyou University, Xi’an 710065, China)

Abstract: The Vering Basin, in the Norwegian midland near the sea has favorable geological conditions for hy-
drocarbon accumulation. To gain a deeper understanding on the fault structure and hydrocarbon exploration poten-
tial in the basin, available gravity and magnetic data have been analyzed systematically. The Varimax transforma-
tion technique was applied to eliminate the influence of latitude changes on the magnetic data. Additionally, the
edge detection technique for potential fields was utilized to delineate the edge of the local field in this area. By in-
tegrating existing geological and geophysical knowledge, a systematic analysis on the gravity and magnetic anom-
alies in the study area was conducted, and ultimately the fault structure features of the Vering Basin were identi-
fied and the outlining favorable areas for hydrocarbon exploration were defined. Result indicates that the second-
ary faults in the Vering Basin exhibit complex orientations, including mainly two sets of major faults in northeast
and nearly north-south directions respectively. Additionally, there are other two sets of faults trending northwest
and nearly east-west, and they often cut across the first two sets of faults. The basin is surrounded by four major
boundary faults (F1~F4), which control the development of secondary structures in the area. Favorable hydrocar-
bon exploration areas in the Vering Basin were delineated, represented by high-amplitude anomalies with clear
gradients in the second-order vertical derivative anomalies, as well as anomalous bands controlled by faults and
their flanks, as evidenced on the gravity gradient map.

Key words: Norway; Vering Basin; gravity-magnetic anomalies; fault; exploration favorable zones
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