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3-D Seismology Interpretation and Structure Analysis of Early
Permian Flood Basalt Volcanic Edifices in Tarim Basin
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Abstract The volcano edifices from Tazhong-47 exploring area in the middle of Tarim basin are interpreted by
3-D seismological reflection data coupled with physical drilling well logs. Based on seismic profile interpretation
and velocity analysis, the structure of the volcano edifices of continental flood basalt (CFB) are studied. The result
shows that reflectors beneath the Tazhong-47 volcanic edifice are corresponding to basaltic intrusions, which have
average velocity of 5800 m/s, and the clastic wall rocks have average velocity of 3500 m/s. Based on the
calculation of the stratigraphical thickness between the two horizontal markers (Permian-Triassic boundary as
named “P-top” and top of bioclastic limestone as named “BL-top”) at drilling well, it is found that the basaltic
intrusions make the upper layer relative to the lower layer marks move the 159.1 m upward. This is equal to the
uplift extent. By using the “velocity pull-up (VPU)” effect, the total thickness of the basaltic sills is calculated to
be 167.7 m, which is similar to the uplift extent. This similarity suggests that the uplift at the volcanic center was
the result of “forced folding” caused by the intrusion of the magma. This emplacement style is the same as that of
the Karoo large igneous province and the North Atlantic igneous province.

Key words 3-D reflection seismology; Tarim; continental flood basalt(CFB); volcanic edifice; forced folding

FE R [ R FH 345 (41702360, 41272368, 41630205) %% Bl
WA B 301: 2017-03-02; &[] B ]: 2017-06-05; P45 H i A 11: 2017-06-29

555



R RFFM(ARFIEIR) 28 548 38 20184F 5 J]

P FLR 5 b i) e Rt i o e a2 v
BTN — D R Ca 4, HTERITREZER
e, JOR R R R g R U X A LB,
N4 S O Ny W VAT L YN R T w2y
(continental flood basalt, CFB)EL.f “/G i [A] P 5 &= Wit
ROMRE L, TE 1~5 Ma AR [] P AT LA &t AR
(0.1~3) x 10° km® (e, Ak By A e i
b FhE T R G R MR XTI, SR
FEARTA A LR Ernst 28 PUR R X i 2€ 50 A 55 3E 10
5T, AR B AL S B Rk AR Je i 4R
KAKBUAEB AR BE RS, A, XEE RS
) 39S TR B2 T R A 7 ) - i e 4t 22 T A Ml e TR
#B, A —E BE AR TR HL ST T A I GE T RS .
X AR Ferrar KU 8 B Ahig Sk B9 WF 9L R B,
T I LI A A A R AE A 2l i KT
FORMEATIE I R s BT, %R Karoo Kk
LA A BT AR Sk 1R A A B, BRAR 5 35 (saucer-like
dyke)” & Karoo K fififi it Z 8 A 28 by E 258
iﬁ%}éﬂ[sflz]o

VAR, =4k S5 R R T b 0 T R KO
FaR W IR AP N (R T S r O O Ay iR E D g o )
(North Atlantic igneous province) Kk i 225 & #H (56~
52 Ma)fi¥ Irish Rockall Z5#1"*, Faroe-Shetland 7
"N More and Vering 7311 = 2 )7 S 3 iE
BUR R, ACRTEHE R KR TR E K ik

78° 84°

A, A IGE X S TE RS E T, SSTERCR A
Bl R A ) B s, O SR BlE R, 23
AR R A E BRI, T vk i #E 4 (forced
folding)”, MK A I A L FHE At a1, g
SL b RN, B RS2 1848 (forced folding)
JERER AT B EE U SR, 5 RS AR
— & R R ALE K S B R R 2R
B, HAb e 5 VE ] g S B0 5 2 1 S R AR
I U RS TR2 D =3l WA D i =Y UK G N =
i 22 5 AR TR M2 Y R Z B P B AR O X
B MR A BT A DR I B R RS A S A
YRR PR G R R B9 A 3 1 o3 T8 B RS 3R 1
THOLI Y B SR HE AR o ASCIRE S R G — 5
FRHJZE A g R AR S, IR TR o B = Y
b R= AT s, AR AR IS R R S CFB
FREN B FEEEIEA G,

1 XiEHR

B EOR AR X A R AR AL 2.5
10° km® P, 58 3k X A 7 i fe Kok A JRE B 34
780 m"%), B 1 X KR A R KR AR R T 2500
mP ARYE A AR R Y, AL R R
ANE A S R IHCAR AT BE/N T 3~5 Ma; oy M < 9 A8
(Paleomagnetic Secular Variation, PSV)IF5E £,
W66 3T 1) IR 24 T v 2H 2% M A I AR A A e ot

90° 96° E

400 km
e —

[S] s A Wit
pyies BT

BN i

1 EEARMAMERZREMRGERARRKLE

Fig. 1  Sketch geological map of the continental flood basalt in Tarim basin and the location of the study area
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Fig. 3 Seismic profile of the volcano edifice in middle Tarim Basin
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