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%32 H 5

AR, 55 I 2RV b X M R H105 5 5 0 SR R AR 11

STLATA AL W LB R & . A WS 0 JE
W 2R8I 20 T A P I 2 B B 5 10— 3 SR I
4 110 BEL A ol JHC A T 0T 20 R B DU 28 O R S AR
?,%',[8]0

2.3 KMUPRRE A IR 4 16 AE

T 7R TS, DX A R A W T YA R IR AL X 1
PO E R 60 mW/m’, iZ Ky 55 mW/
mt 0 (H TR M X % i 2 M X Y HGR
1B, 38 378 R A8 5 R IC MY R X R B AE
b VL R A VA T M I, TR S A N AR 5
B, fHA 3 AN 5w (E DX, IR BE B R <Z3.5
°C /100 m"*,

3 mAJRFHE

AR B 7 O 00 50 B 3 A el 7R = AT R A
F 188 £ P ] i 5 vt R 208 DX A 2 D 5 R 4 Hg SR

42°
N

40° 40°1

38° 38°

34160 i 2 122°  124°E 5=,

116°

ILZR VS 1 X A P 3 F 38 3R AR, 248 7.7~
7.9 km/s(E 5a) . Pn i B (B9 1 M b 75050 AIG
B, MY R A R IR B A A PR AR
SRR, 5 EEWENIKRKS ., i
Vi Al 2 b e 7 i A A A b 4 b AF b B AR AR
SAA M 2 O b b ARG R YRR L 0
T A A SRR O M TR Bl . A T R R b M T
AT T AR AT, 10~20 km PR
() P U B S5 A8 s I AR VS R AR 2 B VY R
R AR (& Sboo) . [l 6 & P i 45 3 5 M 45
A L BRI R )2 b P A4 A 3 R T RRAIE L AL
Pl 7 L ARV DRI T ) AR Ry NE ] S
e s X R 2 NS 1], 5 8 3 Hb X 4% 1) S5 bk
Pl Ty i B W 2% 5 . TR i 24T S B e ol
TS L 28R B R A B A B UL H A W
A E NI B ESEMNE K b X R B
B 5 W O 1) — B 4% T S VR AR AE L T AL ARV AR
FE T AR FH 58 T 3k N T K il vh i IXC G S B 58 Bl
FAREAEEW, L NE [m) He ik 7 i 300 & &
A T AE ¥ el

76 78 80 82 -4 B

v,/(km/s) Av,/%

(a) Pn @504 s (b) 10 km REERY P P30 5 (o) 20 km IR P )i & o0 A

5 THRERSXEESEM (ExETH20])
Fig.5 Velocity structure of the Liaodong Bay and adjacent region (modified from reference[ 207])

3.2 BRMIEN N IHEFE

T I BUE A2 Kk FHBE R S #F Y K P
T 2RV M DX B R s 7 37 2 R 1 B AR 35 1) L
B ZRVUA U EME , Z5 3 L NWW Sk 3=, 5 EB 1L NE X

Eo IR FRL) S/ NK P R AR T
FOE A M X T A R B D) N ) B T b X
SARIEA R 1 DY P 338 el ) 4 P KA P/
T A X AR R G A B BOR . AR A T
S 3t R AR X o s DX/, S PP AR i



12 Marine Geology Frontiers 1 V¥ Hb 5 By U 2016 4F 5 H
420} - (2): 210-215.

Nfsoat=Besleonys e [A] B B A0 VR 45 W T BT 28 2 £
b,.‘.'ltln.\.\‘l. T s " L T o M
PORIIDIII ou 1Y FERAFROELIL. R IEE D SUSRR . 2008, 580

100l s e need by Qgoeltls D < 19-29.
R SR LR R (5] RE A #0055 W 24w i i B i YRR M i 5 2h i 2 8 [T .
X NN R R o NN BTl K8 FRREE R, 2007, 30(6) 2 663-667.
hoememgane I1 o gy [6] RN BREZ, W0, . 115080 )5 W7 2407 4 3 7
. [ _‘:::_ ' : - : :_ i BELIT. 76 3 00 i k% 2 4 CE AR B D . 2011, 33(1)s
L eete aSFoenamb e 170-176.
+ 8 0cveotbagfacdanes [7] % 2. IRMNEEERFERLENRID]. HF5. . E
TN EEEEEZE T LI MR 2 (B4R , 2009, 1-50,
:: - ‘ ' , " ’ : :' : : " ) (8] fEEEE BRI AR TE. VUG A rp 7 25 10 1 3 AL BT
eI, dUE R 2E 2= R CH AR AL 23 D . 2001, 37(6): 845~
R
L] s BT P 851.
SR e [O7 BT B XITBVE. SR S AL A B A 1
3% 2% 1% PRI B AL ). M B RE S . 2015.50(2) ¢ 377-390,
BH6 TEHEBRME PnilE i Ecm20]E®x) [10] Z== 8, K2, A, & B E 2 e i 5 44t 7 b
Fig. 6 Pn wave anisotropy of the Liaodong Bay and WAL ] WAEHTER S 2010,17(4) ¢ 64-89.
adjacent region (modified from reference [207]) ] SRR RN 5. 5% G0 A5 45 R
YEAFSLT]. HERY =4, 2007, 50(3): 868-881.
[12] XPDBE . BSCHR AT CE & i EEF R ] iR
A é;j:u:l/t\, . iﬁ{tf{: 1996A 20(4j: 316317 L
XUFER B SCR AT SC 3« A5 Wi T ) = 4k IR TR A AT 1 A
HEERIT]. SR, 1997,19(1) : 102-106.
(DI 7R 78 b X ) S5 0 AR A s R 2%, B 5% [147 FARYE 0 20 B AR 55 18 7% B4 910 K M o T R 5
MR S BRSPS B 7R VS M T R et O A 3 F A P i R R LT Ak S R AR
. e v s 2 1 b SHB R, 2000.21(4) ; 293-307.
ﬁ{%%{@f‘/%Efﬂfnﬁ‘f‘“k%@'ﬁ’%ﬁg‘ C15] RS 5C, 1 TL30 45, B 0K B H 43 454
AR AR SRR . 1L ARV IR AR — A AR KRG C1]. Bh2347.2002,47(2) ; 151-155.
4% AU B A b L S B4 IR T 4G S XN b 7 SR (167 XUDEE X SCHR 45 M. #4548 4% 7 K 19 Jh BR By B
i B S 98 X, I LA M 5 e 1 R AR AT e R SrALI]. PHAEH A . 1996,18(3) ¢ 18-24.
T RRE (177 ERMA: .88 WL 223028, 46, i 0 I 4 M 3R 35 43 A
it 1 W B e YT e s D 2 2 £ e RECID. A5 KRS IET, 2009,30(4); 412419,
) EU?*W%&E&%{?}R@I%@%ggﬁf 187 3 90 T 0. T30 M0 Mo 25 K 2 33 %
ﬁfﬁﬁ TﬁyﬁfﬁbEﬂ?iﬂﬂ@@i%ﬁﬁ@(m%ﬁﬁﬁﬂifi FEHERFZE) ). ML BRI FSEE I L 2013,28(4) ; 1729-1738.
A TRV H XY P il P 34 58 B2 B . NE [a] B [19] MTH.ERB.E % Wk E sl b
W7 1] A T S 2 Q0 A S O O L A R 3T R [ AL GBI 2001, 15(2) : 105-110.
5 45 B 5E VAR 55 T 3 M U B 1 b M X, 7 [20] & WSR3k, 2R, 55, b [ i 200 S S FLAR X 1
. . N AR ST T]. 2B HT4%,2008,15(3) : 55-63.
RRERREERWER. [21] Zabfh. LK Bk, %5 36 0 M IX 09 o A% 22 47 A1
PR 57 AR LT]. HSRY A IR 2006, 49.(3) . 797-
804.
(1] W A—kG 80 WL 2. BT AR i JZ25-1S i [22] BRBEF], BRE DG, v b, i s AR AL v 0 3 i 50
SR SR L] A, 2008, 29(6) . 837- RERLT]. MuAZ Hb R, 2005, 27(2) . 289-297.
840. [23] fABKLL, XA, 22 PG XL, %, 5 F Hooke-Jeeves 5175 1Y i#)
[2] FExE.FE BJAW, % TREIPMEEJ27 KAREH WA N AL R EL) ], TR f1%%.2012.29(6) : 279-
1 P DA RO A PR A LT ). A 3 T 2 2 4 (R L 2% 299.
R, 2008, 35(5): 523-527. (247 & 2 AR 31 KUK S %5, Hh R 30 0 3o B G 45 IX 3R

(3] sR&EHE.FET. B W% IRBBXKNERR B—
R By L E B LT ). )2 gk, 2013, 37

(T#F 47 1)



%32 H 5 WO AR A B AL IR R 2 A R B IR A E m  R 47

southeast Liaodong Peninsula and the southern North Yellow Sea. Grain size analysis indicates that
the sediments are high in sand content with better sorting. It is inferred that the Yalu River, south-
east coast of the Liaodong Peninsula, Changshan Archipelago, Laotieshan Channel and the relict de-
posits before the Holocene are provenances of the heavy minerals. The enrichment of valuable heavy
sands depends upon hydrodynamic conditions, such as, a) coastal current, which effectively transpor-
ted the sediments from proximal rivers; b) strong tidal current from the north Yellow Sea, which
worked for the enrichment of heavy placer minerals; c¢) the Yellow Sea warm current, which effective-
ly constrained the diffusion of fine grained material from the Yellow River and protected the enrich-
ment region of valuable heavy minerals.

Key words: surface sediments; valuable heavy minerals; anomaly grade; eastern Bohai Sea;northern
Yellow Sea
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GEOPHYSICAL FIELD AND LITHOSPHERE OF THE LIAODONG BAY

ZHAO Weina'??*, ZHANG Xunhua®**"', MENG Xiangjun®?*"', WU Zhigiang®*"*"
(1 College of Marine Geosciences,Ocean University of China, Qingdao 266100, China;
2 Qingdao Institute of Marine Geology., China Geological Survey, Qingdao 266071, Chinaj;
3 Laboratory for Marine Mineral Resources, Qingdao National Laboratory for Marine Science and
Technology, Qingdao266071, China; 4 Key Laboratory of Marine Hydrocarbon Resource and Environmental Geology,
Ministry of Land and Resources, Qingdao 266071, China)

Abstract: The Liaodong bay is a Cenozoic continental rift developed along the Tanlu Fault. The deep
structure constrains the shallow. A detailed summarization and an integrated analysis of gravity field,
magnetic field, seismic wave, heat flow, geothermal distribution and lithosphere speed are made for
the Laodong bay in the paper. The study demonstrates that the Liaodong Bay is characterized by high
deep gravity, relatively low heat flow with shallow Curie isothermal surface and intra-crustal and in-
tra-mantle high conductive layers. The lower average velocity of Pn wave in this area may owe its ori-
gin to the heat flow intrusion into the top of upper mantle. Based on the direction of fast wave towards
NE-trend, it is inferred that the strike slipping of eastern Liaodong bay is weaker than that of the
Laizhou Bay and the Bozhong with the western Liaodong Bay as the weakest close to zero. The crust
of the Liaodong Bay is obviously thinning and the uplifted Curie isothermal surface corresponds to the
crust thinning area. It is very likely that the extensional detachment occurs in the process of crust
thinning.

Key words: geophysical field; lithosphere; Liaodong Bay



