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New paleomagnetic result for Ordovician rocks from the Tarim Block.,

Northwest China and its tectonic implications

SUN Li-Sha, HUANG Bao-Chun

State Key Laboratory of Lithospheric Evolution . Institute of Geology and Geophysics ,
Chinese Academy o f Sciences , Beijing 100029, China

Abstract This paper reports new Ordovician paleomagnetic results from the Aksu-Kalpin-Bachu
area of the Tarim Block. Based on the systematic study of rock magnetism and paleomagnetism
with limestone, argillaceous limestone, and argillaceous sandstone specimens from 44 sampling
sites, all the samples could be divided into two types: the predominant magnetic minerals of the
first type are hematite and subordinate magnetite. For the specimens from this type,
characteristic remanent magnetization (ChRM) could generally be isolated by demagnetization
temperatures larger than 600 C; we assigned this ChRM as component A; whilst magnetite is
the predominant magnetic mineral of the second type; progressive demagnetization yielded
another ChRM (component B) with unblocking temperatures of 550~570 C. The component A
obtained from the majority of Ordovician specimens has dual polarity and a negative fold test
result; we interpreted it as a remagnetization component acquired during the Cenozoic period.
The component B can only be isolated from some Middle-Late Ordovician specimens with unique

normal polarity, and has a positive fold test result at 95% confidence. The corresponding
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paleomagnetic pole of this characteristic component is at 40. 7°S, 183. 3°E with dp/dm=4. 8°/6. 9° and is

in great difference with the available post-lLate Paleozoic paleopoles for the Tarim Block,

indicating that the characteristic component B could be primary magnetization acquired in the

formation of the rocks. The new Ordovician paleomagnetic result shows that the Tarim Block was

located in the low- to intermediate- latitude regions of the Southern Hemisphere during the

Middle-Late Ordovician period, and is very likely to situate, together with the South China

Block, in the western margin of the Australian-Antarctic continents of East Gondwana.

However, it may have subjected to a large northward drift and clockwise rotation after the

Middle-Late Ordovician period, which resulted in the separation of Tarim from the East

Gondwanaland and subsequent crossing of the paleo-equator; by the Late Carboniferous period

the Tarim Block may have accreted to the southern margin of the Altaids.
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Fig. 2 Behavior of the acquisition of isothermal remanent magnetization (IRM) and back-field demagnetization of

saturation IRM, and progressive thermal demagnetization curves for the composite IRMs for the pilot samples

e BB B 0 5 1 o 5 BP0
HE

4 LRGSR

HRAEAE it 192 B~ R A e 20 FRGR W
H e il BE /N T 300 C R A6 OB 1SS AR IR Y &R
FIBRETT 1 N AT RE S AT T RS e R
IREEAE ] TD-48 OB fE b . HB 1% i Ik B 6] B 76 %
i By Bk % 50~100 C . @B By 10~30 €558
AZIB 2R ] 2G600 52 A% 3B i AX » 1B #E 8] B o 5~
10 mT. 4 FBAE df ) ) 1 I 5 29 £ 2G755R LR
SPRETTAC L SE B I A RE 0 R T R B R g 8
JEAE T ERL A B T 5 b R A BRI 5 T R A
PRS0 28 58 B W 0 SO PRGR b 45 0 3 75 4
LRAE /T 300 0T YR B =S 18] v B 25
9 3 AT 2 SR 2 1 0 A S 23 A D
AL R IR IR 5 30 T 16 F 8 - 24 5% R i
L% 5 Fisher SEit 395 sl 50 2% 5 A 5 7 AL

p N NN o R

BT 0 3 75 s A7 ek A R B 55 B A 9 ) T )
BRPe T b P B A AR A RN ) 2 R RE D CR R
ag56-61,ks94-99) [y K £k 7| 4% 4 1k 5% BE (NRMD) 1R
553, H NRM {40 54 5 X 10 * A/m (56 H) Fl
8X 107" A/m (57 ). KL HHE i (aq56-61, ks97-
98) 5, NRM # Ji 12235 3 4 1) M 7 7K OF- , a4 28 $GR
Wi 1~3 5 NRM B3] 1X10 ' A/m LAF, ok 4k
SEHEATIR WG s 7 4> NRM 5% B 5058 1 FF i (ks94-96
ks99) . H 2 40 B 14 Hh 48 o X4 5 FEAE (Bl 3d) : 7
250 CLAF 43 85 15 S0 1L 760 % 43 5 5 /85 6 45 10F 780 4
43 (ChRMD 8 % H BT 300 °C LU b, {5 B £ 5 B
SIARTE 500~610 CZ [AIAR4E ;b i A 7E 300 C 5
587453 40 mT A2 47 NRM 4 58 4 Uk, WA 47 2
ChRM.

BAT e, 5 DUy 7 51 T W L A g L TR R R 4
IR eI KRy b 5 A CR s as16-34) [193R
R AREALE RT3 SRy PR R 28« 46 R0 0 o ok 78 3B 1 19 40

b By BOAEAE — SR R 37 100 66 0 43 o A L IR il 2



1840 i BR ) PR 2% R (Chinese J. Geophys. ) 52 4

T8
L T154 1 NRM
(a) as16-10 Scale: 20 mA/m (b) as18-7 Scale: 0.4 mA/m (c) as29-4 Scale: 4 mA/m
W, U
WP : T200 W Up
T250 NRM T
T570 T27 €
130 : : I N
T500 T300 1
350
T45 300 1
1250 _
4 1200 4
T150 1
T325 -+
T T80 T 4
NRM SRR ' Ry
- T400
(d) ks94-4 Scale: 0.2 mA/m (e) byl11-7 Scale: 1 mA/m (f) by117-3 Scale: 0.5 mA/m
W Up &
o M8 T250
T84 ) M20 T200 .
\ T M25 ]T156 1
T550) E
f f } =Up A4 270°1+++ + + + + + 90°
T400 T80
T203 350 1
T250 F300 NRM
(g) as22-9 Scale: 0.2 mA/m 4
(h) ks91-1 Scale: 0.1 mA/m 180°
N 0°
NRM
| [ N
T156 Ot ++ 4+ + + + + + 90°
| T200 270
M5
| MI5
M32 A»M20
[® ] 2|
55M40 ' Up NRM

180°

(i) ks91-5 Scale: (_)_4 mA/m N () ks92-1 Scale: 4 mA/m

&3 AR AR TE AT AY 2R 48 18 1 45 3R 1 1E 32 2% 4 1 R T8 40 ol i 28 A AR 3R T IR G Ok o 18 7R ST 43 [

TE 28 2% ik [ o ) 0o [ A 235 0 (B8 4 S0 A1 36 00 1) A 7K S T 0 9 i TR b 19 452 5 5 A T AR AR R R Y

ST A ES 0 B 43 AR 2 T 2B ER AT B 2R ER B . T A M2 540 2 BB i C C) A 38 28 1B (mT).
Fig. 3 Orthogonal vector plots of representative specimens in-situ and equal-area projections of
progressive demagnetization results for some pilot specimens after tilt-correction
Solid and open circles in orthogonal plots indicate vector endpoints projected onto the horizontal and vertical planes, respectively;

whilst solid and open circles in equal-area projections represent directions plotted onto the lower and upper hemispheres,

respectively. T and M imply thermal ('C) and alternating field (mT) demagnetization, respectively.
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1 BERMMRNEF T —BEMRABLHMBRERFERNEIEHER
Table 1 Summary of paleomagnetic sampling details and the site-mean characteristic
remanences for Ordovician rocks from the Aksu-Kalpin-Bachu area, Tarim

DA VAL
=R W= A fE /A /N D, I, Dy I K ass
ZBECE) HECN)

H

b & A

as28 79. 834 40. 839 T4 O3 168/71 8/10 7.7 63.1 155.8  43.9  454.5 2.6
as29 79. 834 40. 839 T O3 167/70 9/10 6.3 60.4  153.0  47.4  424.8 2.5
as30 79. 834 40. 839 T4 Os 167/74 9/10 6.2 63.8 156.0  40.4  137.8 4.4
as31 79. 834 40. 839 T4l Os 163/66 9/10 1.8 62.3  149.5  50.1  251.3 3.5
as32 79. 834 40. 839 T Os 167/75 9/11 11.9 63.2  152.1  39.1 58.3 6.8
as33 79. 834 40. 839 il O3 165/73 7/10  185.2 —59.7 330.7 —44.9 335.4 3.3
as34 79. 834 40. 839 TT4H O3 163/75 8/10  356.3  60.6  154.0  43.3 83.4 6.1
asl6 79. 834 40. 840 AU O 171/60 9/10  176.7 —60.8 345.6 —58.9 338.8 2.8
asl7 79. 834 40. 840 Hpdl Os 168/70 6/10  172.4 —35.2 336.0 —74.1 39.4 10. 8
asl8 79. 834 40. 840 FORA O 167/66 5/10  165.4 —62.9 349.2 —50.6 78.3 8.7
as19 79. 834 40. 840 HRd O3 168/52 7/10 3.7 70.2  158.5  56.7 64.0 7.6
as20 79. 835 40. 840 HRZH Os 169/61 7/10  172.0 —60.3 346.1 —58.6 125.9 5.4
as21 79. 835 40. 840 HoR 4l Os 167/61  10/11 170.1 —60.4 344.1 —58.5 98.1 4.9
as22 79. 835 40. 840 HRgl O; 171/66 4/10  186.2 —65.0 341.5 —47.8 220.5 6.2
as23 79. 835 40. 840 HR 4L O 169/51 8/10  172.4 —58.0 343.4 —70.9 95.4 5.7
as24 79. 834 40. 839 HiR 4l O3 160/66  11/12  187.0 —66.0 325.0 —44.7 91.4 4.8
as25 79. 834 40. 839 R 4L O 162/63 8/10  180.7 —61.7 328.0 —53.2 134.1 4.8
as26 79. 834 40. 839 HoR 4l Os 157/68  10/11 163.7 —61.7 332.6 —50.0 36.5 8.1
as27 79. 834 40. 839 HIR 4L O 160/72 4/10 37.4 59.9  130.2  31.6 42. 2 14.3
ks90 78.921 40. 558 BEIR T 40 Os3 323/39 9/9 353.7  66.4  336.6  29.7  126.2 4.6
ks91 78.922 40. 558 BER T4 Oy3 329/42 7/11 1.8 68.6  342.1 29.2  267.0 3.7
bylll 78. 840 40. 089 AR TE AL Oy5 272/19 8/10  346.2  77.5 301.2  64.7 43.4 8.5
by112 78. 840 40. 089 I NN Oy 279/11 8/9 325.5  71.4  309.3  62.6  192.6 4.0
byl113 78. 840 40. 089 — [H] 5 41 O 282/20 8/9 60. 1 58.6 23.8 69. 2 55.5 7.5
byl14 78. 840 40. 089 —[a] B3 41 0, 283/19 7/9 53.7 55.7 23.5 64.2  379.9 3.1
byl16 78. 820 40. 151 — ) 4 O, 69/16 9/11  201.1 —64.9 217.9 —52.4 917.1 1.
byl17-118  78.820 40. 151 — &) 5 2 O, 55/16 7/18  201.9 —59.1 211.6 —45.0 60.8 7.
ks94 78. 935 40. 562 I LIS O12 306/30 8/9 9.3 61.3  340.4  40.7  110.2 5.

ks95-96 78.935 40. 561 I e BB A Oy 305/30  10/19  197.6 —60.6 165.0 —42.8 41.4 7.

o
josl
—
S
C\Tl\)@wﬂ (=2 w oo ~

R 5 -2 AR (14/29) 180.3 —60.3 323.2 —66.8 g 16
R O -1 Bt (15/29) 12.5  66.1 131.6  79.5 ’136~59 ,}54-
KT (29/29) 5.9 63.4 139.8  72.9 541'62 5

FrfiE ot B

as20 79.8345  40. 8396 Hip g 0 169/61  3/10 140.1 —6.8 112.5 —54.9 546  16.8
as22 79.8345 40,8396 Hipg 0s 171/66  3/10  138.0 —0.3 112.7 —50.1 48.7  17.9
ks894-90  78.9203  40.5585  BEARTHl  O.,5  324.5/41 10/18 16.4 —80.2 128.9 —56.0 29.4 9.7
ks91 78.9218  40.5587  BEART4lL O, 329/42  10/11 2.8 —74.9 132.4 —59.6 5.8 6.8
ks92 78.9240  40.5586  BEART4L O..,  330/39  8/9  56.9 —53.0 98.4 —39.9 216.8 3.8
KT (5/5) 111.9 —54.9 115.3 —52.8 52(;’73 ;gg
B 34/58  86.3 —72.7 117.0 —53.9 246' 37 143'93
1)McFadden's fold test (19900580 {iAHZIERT & =4. 767; MAMZIESF & =1.119, N=5, 952 &
R AR A B FKF TR IGFAE £ 4 2. 609, i3 8 ALK 50
2)Watson's fold test (1993)537) . N=5,(98. 648. 1) % & {Z BF T i 17 F4 4 K6 6.

TE 20/ N S INGE T BOAE 58O 2 0B w2 1 R B B CBRIRG 5 Zm et (9 R mU8 RGBSR 80 5 Des I, Dss I G HIARER B AR AR
FIHI S A8 B R T TR0 AR A T ﬁim)il Fisher S5 i1 K5 BE 2 K5 aos 7 9506 A5 [ 4 2 TH Ay
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Fig. 4 Equal-area projections of directions of the characteristic remanences isolated from Ordovician rocks

from the Aksu-Kalpin-Bachu area, northwestern Tarim before (left) and after (right) tilt-correction

(a) Site-mean directions for the component A; (b) Directions for component B in which 11 remagnetization circles were jointed

into final group-mean statistics; (¢) The site-mean directions for the component B. Stars imply the group-mean directions, solid

and open symbols represent directions plotted onto the lower and upper hemispheres, respectively.
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Fig. 1

(a) Topographic map of the Tibetan Plateau and Central Asia showing the tectonic framework of the study

area and its surroundings; (b) Simplified geologic map of the Aksu-Kalpin-Bachu area, northwestern Tarim showing

distribution of paleomagnetic sampling sites; (c¢) Stereonet of bedding planes from this study on the upper hemisphere

showing nearly horizontal fold axis of Ordovician strata in the northwestern Tarim
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