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The indication for traversal tectonic transform zones and trichotomous structural
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Abstract The basin structure and distribution of tectonic units in the Huanghua depression are
affected and controlled by deep faults and the basement. These features can be revealed on large
scales using gravity and magnetic anomalies. However, the magnetic data processing and
interpretation are faced with challenges from macroscopic magnetic differences of the basement
and remanence effects present in ignores rocks and the basement. To tackle these challenges, and
to develop a new methodology for tectonic structure interpretation from magnetic data when the

RTP (reduction to the pole) is not applicable, we present a study on gravity and magnetic
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amplitude data which is only weakly dependent on the direction of magnetization to delineate

traversal tectonic transform zones and analyze trichotomous structure of the basement in the

Huanghua depression. The results show that five NW—SE trending tectonic transform zones

traverse at high angles to dominate geological structures and “T-shaped” intersection of two

hidden deep faults may be the suture zone between three types of basements in this area. These

characteristics reveal that a basin structure is featured macroscopically by east-west zoning and

north-south partitioning, and that the distribution of the sedimentary tectonic units is controlled

by the differences of basement properties and regional tectonic transform zones.

Keywords
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Fig. 1 Bouguer gravity anomalies of Huanghua
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Fig. 2 Total-field magnetic anomalies of Huanghua
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Fig. 3 Total-field anomalies and their amplitude data from forward modeling with different magnetization directions

(a—d) Magnetic anomalies for inclination 0°, 30°, 60°, and 90°;

1290
1165
1040
915
790
665
540
415
290
165
40

4250000

Northing/m

A Nerl
20530000 20630000

Easting/m

P4 I I T 408 DX S A

Fig.4 Amplitude data calculated from total-field anomalies

20430000

of Huanghua depression and adjacent areas

(a'—d") Corresponding amplitude data.

Northing/m
S
)
wn
(=3
S
S
(=4

4150000

20530000 20630000

Easting/m

Bl 5 SR Ml 5 7 1m A AR B i S 1

Magnetic anomalies after reduction to the pole

20430000

Fig. 5
by erroneously assuming the total magnetization direction is
the same as the direction of inducing field



2 4 2P U Sl - i e 3 6 R 1 A S T Y I = 00 45 4 Y T B 551

F O W S R Y B AR TS S B AR PG A3 LR L
I XY A 58 A AN TR] T AR AR 57 8 T i NE 1] 58
ZN WL S AR HE AR B T (& 4 i 7 27 B
B B T — 2R R S AR Y 23 Y
FLEk s AR PSR S H R B B T SRR AL 4 I
AR IX A 7 R (B 7 - 292 100~ 300 n'Ts 34 [ 74
DX {E it (K . 7 100 n'T ZE45 19795 5t 5% % L NE [
HEZ 2 U A e R AR [R] B0 A5 e el A R T A
52 1) DX R A I N L A AR B RO R B
7 b3 DA R A T A BB S D) 2 B Dy LR R R
VU B B — B Y2 O L 9 NE [ 58 22 iR E 7
SR LA o B ) I 408 DX AR R il S AR R
WAFTEB R 28 5. AR O B0 352 77 B2 % b b IXC A9 g
(EUABE A 5 3 I 2 5 0 KL 150 T Ak A5 R 4 B 1A
19 98 B 5 1 Bl S o o 3 37 I R o (LG S Y LA
SN o | ANTIE I R 1 3 BT A S o e | AN LR =S e
Bl R B B 1 B B T AR XY S T SRR AE
Fi R 4t DX A 8 I — i R Tl — £k m Y
e PG 00 1) 7 L e S XA S o (LB A AR L HLFg
o3 DR g WY, L B i 5 i 5 NS G [ L B R
AR 100~200 nT, Jb Be 5 # 2 NNE JE [ , 1t
ARG 29 R 0~100 T, K HE 74 w00 174 IR A B 4]
U A5 A 5 LR It T A 0 1 e o o X o (LSS
o P P 5 A S v R LY o (LI 57 A E S
L BA . 45 /.

BT b 25 5 A5 A R DX AN S IR AT AR R W
PEZE S MWL DL AT RE 48 10 1 = 73 B IR DF 5
19 52 2 A D A 5 DA Dy g ik 3 o R 48 DX ik S AN TR
Tt JEE 3t 2 30 T 2 W) 5 PR A 3 728 8l 4% DR 3R P G A

T3 ) A 78 A I s A R s R AN A AR HLR
FHE— WAk T 1) 9 A AR 45 SR HE 77 b o A R ] R 25
AR R 22 o PR I A SR 1 S i A i 000 0E A7 B
Iv1) ) 365 5 4 1) U 5 IR S5 A AR
4.3 Xig#E maiE s IR A

RS 2 H — R YIE NE [0 (9T AR Mg
IR i TR T b TR s NW ) Y 2
B HE R I T A ) DX 3 A s B Y L % R B
Rty 4 0 T 4 Y 25 S v R S TR, KT S
NE [o] fif i A8 385 142 2 — 2 45 8 A 20 3t 53 31 O AN [] B2
TC AN R )2 W AS ) P T A W7 B iR (W and Qi
1999) . 1 T DXCABUR o) 449 3 % S5 5 79 00 £14) e Joe 15 T B
Wi J3E AN T] o 08 JF TR 000 e )22 7 R A el 85 B
BGAE ) 77 A 22 5 o B T B A P AT AR R 51 )
R A I Bl o DXV A T B il 51 R 1 R SR
WRHMERCH UL iy B E MR E XS
FE A T R R A W M R B A L AR SR
St e ) DT Y A S 1) 8 72 A A A U [ A
et 1Y) B AR AR

Shy P B A o DAY DX SRR (i) B 4 A 3 T S B AR
TR 2L A SO e T A0 i ) S 8 i R R AR 2
] 1 47 ] B A0 A T R R 3 I Y AR P 30 T AL
I I 8 8 S A A Ty i ) G SR iR AT 2 R
O3B IR TSN ) RUBE A 1 S o oL OIS Bk T AR
FRUJRE 1) DX 3Bl S i 6 6 AR X I F ) S o T A B R AE
LR 8 34 5 ORI B 5 A5 U B NE
Te] D0 Ay 3 30 T R B 1 DX S 1) A B A L LA
JP A TR R A i PR AR TR T 2, LT 6.

&l 6afym b 24610 km 1 X 38 # ) 55, &

K2 BRYHRERGAERREISER

Table 2 Subdivision of traversal tectonic transform zones

My 1 e ety o SRR AE

Tl B FE 5 0 A A 4 8 A

B ey 3 19 0 ok 0 S o 2 DX A L A 0 A s D S AU AR

MR S B N O R ) e L R R

WSt 225G 0 R ) 2 T o X5 X 1
*@E%?ﬁ%ﬂl )i
T
g AT N 5 T W A O B S
e s 5 COOUETEI) 15 85 LA 0 O 1600 400 2. 1
. e e 50 434 X5 X
G PR T G O T 5 0 T G0 A SR 2

PRI o o 3 e 22 R0

e 3 ALk T B R 12 6 I AN T ) S el ke T A 8l 9 B AL

Ao 2 T T ) S g A 5 e A A A T AL O A

g 33 A OO0 B G S R RSB T S R BN L NE O 3 g )
EW a8 & ;

) s 00 T T A EE S R S ) b O R ) B EE K LS T
T 0T« 00 G T S S R AR B E S R M i G e BT
£iF EW-—NEE G [, H g ] NS 5 (] B 8 5

g 5 A V) BB R SR 2 R W ) B B R A )
[ P 5ET EW ] (U164 2R 3 22 DR, 6 D S5 A 0 48 5 s
BB S0 R BN JE M L NS S5E 12 &, B M 89 NS [ fl EW
i) S5 E 111968 B AR A0 35 77 e e X 5 ST 0 IR AT 56
A 33 A1 O T A o SR R AR R R 6 O IR R R R A
Ze TN B — (NE (5] 9 ) 5 1t Ah 9 b 5 000 1% b 6 ) S5
AR EL T 0 R AE % 5 L NE Ji] o 3

Y3 R I P T ) SRR AE W) AN R LB D NE [ B

ot e — AR ) St S L T O Oy B AR T ) S R M T AR T
MR R S W 7 Y O S B 2R B R U D e R A S

53X

P 3 15 T 1 TP 00 T R R S S A T 5 AS T ) T
S D A L TR S 5 4 o T A 3 S A TRT L




552 i BR ) PR 2% R (Chinese J. Geophys. )

57 %

Northing/m
S
)
W
S
(=3
S
S

20530000

4350000

‘‘‘‘‘‘

Northing/m
S
[ oo}
wn
S
S
=4
S

203000 20530000

Easting/m

E 6 (a)m 10 km WE S F4. (b XIEE L7

20630000

r
20630000

iy

20430000

nT
1270

1145
1020 |
895
770
645
520
395
270
145 \
20 N N

20430000

20530000 20630000

Easting/m

KB BE A 2 M A B SRR . (o) 1E DU Ak U8 B B R Y

DX Il S h AR (D XU S A 7K S A R Y £ M A 3 8 B R AT
el v 218 S 2 D 00 T R 0 R G O 1) S T L DR R O TR I 2

Fig. 6

(a) Gravity anomalies after upward continuation by 10 km. (b) Enhanced horizontal gradient modulus of gravity

anomalies in (a). (¢) Amplitude data calculated from regional magnetic anomalies after regularized filtering. (d) Enhanced

horizontal gradient modulus of magnetic anomalies in (c¢)

Red lines denote faults delineating the boundary of Huanghua depression. Dotted red lines denote

the locations of a series of tectonic transform zones. Dotted black lines indicate deep faults.
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Fig. 7 (a) Amplitude data calculated from residual magnetic anomalies through regularized filtering;

(b) Horizontal gradients of amplitude calculated from total-field anomalies

Red lines show faults delineating the boundary of Huanghua depression. Dotted red lines show

the locations of tectonic transform zones. Dotted black lines show deep faults.
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Fig. 8 Amplitude data calculated from regional
total-field anomalies with regularized filtering
Red lines show the faults delineating the boundary of Huanghua
depression. Dotted red lines show the locations of a series of

tectonic transform zones. Dotted black lines show deep faults.
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Fig. 9 (a) Tectonic transform zones and deep faults superimposed on the map of Tertiary basement; (b) Tectonic transform zones

and deep faults superimposed on the map of residual thickness distribution of pre-Cenozoic group (Li et al. , 2010).

Red lines show the faults delineating the boundary of Huanghua depression. Dotted red lines show

the locations of a series of tectonic transform zone. Dotted black lines show deep faults.
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