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Abstract: Carboniferous Karashayi Formation of Tarim basin formed in the continental shelf environment, is composed of sever-
al sedimentary assemblages of clastic rocks. carbonate rocks and gypsum rocks. It is one of the important reservoir combination
in the Tarim basin. According to the research results of paleontology, the formation can be approximately correlated with the
Visean and Serpukhovian Stage of the International Stratigraphic Chart, about £27 Ma. Currently, the research of sequence
stratigraphy on Karashayi Formation is relatively weak. Due to lack of obvious discontinuity surfaces, a limited number of stud-
ies have been divided the formation into 3—4 third-order sequences, which leads to a conflict as to the time limits #=27 Ma. In
this paper, the cyclostratigraphy was carried on well logs GR (Natural Gamma-Ray LLog), SP (Spontaneous Potential Log) ,
U, Th, K, etc. of Karashayi Formation with spectral analysis and wavelet analysis methods. Integrated with core observation
and sedimentary base level study, 9—11 third-order sequences were identified in Karashayi Formation of Well Mai6, Zhongl,
Zhong17 and Shun6. The average time duration of each cycle is about 2. 40 Ma. This value corresponds to the intersection as-

tronomical period of the three Earth orbital parameters. Not only do the results reflect the application value of the method, but
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also reflect that the climatic cycles are the controlling factors on the development of third-order sequences.

Key words: Tarim basin; Karashayi Fromation; sequence stratigraphy; cyclostratigraphy; petroleum geology.
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1 Depositional environment distribution of Carboniferous and zone partition of Tarim basin
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Fig. 2 Carboniferous stratigraphic column of the central Tarim area
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Fig. 3 Typical lithologic cores of Karashayi Formation in

Tarim basin
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Table 1 Results of cycle analysis for Kalashayi Formation

i 6 3 1 17 It 63 -2 JE

0.028/35.71 m/2.43Ma  0.026/38. 46 m/2. 46 Ma 0. 026/38. 46 m/2. 31 Ma 0. 025/40. 00 m/2. 40 Ma 2.4 Ma

i/ 0.17/5. 88 m/400 ka 0.16/6. 25 m/400 ka 0.15/6. 67 m/400 ka 0.15/6. 67 m/400 ka 400 ka
BEREE/  0.67/1.49m/101.49ka  0.63/1.59m/101.59ka  0.62/1.61 m/96. 77 ka 0.61/1. 64 m/98. 36 ka 99. 55 ka
JE (. 1. 94/0. 52 m/35. 05 ka 1.82/0. 55 m/35. 16 ka 1.80/0. 56 m/33. 33 ka 1.77/0. 56 m/33. 90 ka 34. 36 ka
3.89/0.26 m/17. 48 ka 3.65/0.27 m/17. 53 ka 3.59/0.28 m/16. 71 ka 3.54/0. 28 m/16. 95 ka 17.16 ka

HE— LB AE T R SR B AE R LV AR 20 |2 rh
K. O3AN LT B4R B2 AR /R T 2. 4 Ma
X — AR AETE X T AR SCR PR = W27
B30 53 St R o A B R
3.2 WERRBRSEFENS

I EIRGE R o AT A SCHE R v S X 4 1 R
B R VDAL b2 R B30 T 3T R SR Y
Hi e ] B R R 11 400 ka 4 R0 26 JE A L
FEAN O R T ] JEE B 7E 5. 88~6. 67 m Z [ 5
FHN—MEE T BT =2 RS S
SRR 2. 4= Ma X — JE B R 5 256 A o0 I 1)
eI EFEAE 35. 71~40 m Z [8] (F 1), 78 4E L2} [R
L IEEFXT R T =GR R (2~ 3 Ma). {fR g X
— e [ JEJBE , W] LA A I W L R A = 2 T KB
KB HELTE 35~40 m. (HSZFR T )2 A TR

BT RESR AR E AR Y, PR A [F]— S5 45 ) R OB
IR — ZR 4 b 2 1] HJEE Bl AN AT e 58 A A ). Al
ARV, FIRTHE B 2% e el B B (R S — >
PR AR T & G0 b J2 8 1] 14 7 FARE 4 2
58 UE P R G 43 o i 5 14— A0 2 45 e [l 43 S
T P AR

5L 6 -], e DA b 3153 T A% b A~
S O[] (1 - 24 JEE B 24 2y 35. 71 m, B A8 HJE 3R W]
A — R INZ PN e Bl )2 248 35. 71 m |
T A 1] B B SR A R — 2P L AT RS
PRIZHTE 1] b J2 1) ZR e X 4

BEXFIX — [l @, Ry TR R A — R
2. 4 Maix — J&] ] AH 3G (9 £5 e [n] 76 4% 45 1 2 b i 4
AR, R SCHE R LL 0. 028 33X MR A N FEA &
T 29 2 81, 5% ] Stanford K 2% JF & B Matlab /s



1058 Mo BB [ R Al

537 &

B AL Wavelab850 X% 4k 1) GR I - i £k 1t
A v S0 0 e Ak BN i 43 B P A i it 4 A
GRier (B 5). 5540, R T BiiE 25 F 0% vl 58 i X
I B AR AN B fE S UL Tho K &8I0 il 2k
— AT TR IR AR S GR & ab
FREE R — R BN L (B 5).

S Rl LA . GR &g ug i 5 i iy
M2k GRue 75 PR A5 46 H e J A2 Ak 4 1Y) it

s 5N P R At it 2 i D i A AR X B R R
— SRR A, I 2R A AR 2 S/ NI o)
Bt AL [m] i J B M AR AL AR AE , ADREIE 6 R v
WL )RR 532 9 A 2 e [l an &l 5 g5 C
(Cycley), Cyyeer,Cy IR,

ASCRIFFER 2 B BITE T455 e 0] 227 i B
RIS BB X R PR 2 b 2 22 B 5 1Y
FE Bl Bk AR K T 5 =R T

=HEF GRiiteer 10

ilter ilter lter lter W4
Usii 1—246Th“ 2.6k0.5 K (Lf—l,:KTHﬂ 15 GR/N IO M

BWE |,
R iy | g [P

o KTH (API 50 150 25
oTh (10D ¢ o K (%) 4 ¢ 1)2

| om | g | ™ A |, _GR(APD

ph 3

L
e

SRt
mag

SR DY
=

470

e
N

NS B

480

‘\‘\\\\?\\\\“\\\‘\‘\‘\\\‘\‘\\\‘\\\\T\\\‘\‘

? |

P56 i 1 22 K 22 e 4 22 40 43

Fig. 5 Cycles and sequences division of Karashayi Formation in Well Shun 6



X

5551 Xk 4145 38 BUR M AT 5 AR RV 10 3 25 J2 PP R 25 5 1059

HAH R ?%Fx‘r ’ R ﬁ%f?& 3 GRiter 40112 Usieer 1.6l-s Thier 5|0, Kiireer 0.5- SPrier 5 GR/J‘ Wﬁ:}.*ﬁ-

W T A2 1E o GR (AP]) »0d-2 U (10°) slo Th(lO"s)3 0 K(%) 3150 SP(MV)55 50 150 250

@

RS

‘.an[mu_
p

4000

|
hwﬂﬂ M
1

J .“‘v‘nllv‘,"lfv
1
i

[
Ty
i

el S
7
TN

\"N

]
* >t
Al [ ==
g | g 3
= woE =1
SRR =
il

uf"m

4200

I
; 1
’“ w‘

g

=S E

4300

B 6 b1 IER )R K2 Z R o

Fig. 6 Cycles and sequences division of Karashayi Formation in Well Zhong 1



1060 Mo BB [ R Al %31 %

A vt B L4o GRier 40140 Utitier " AnThmm adan Kiirer a4 KTHﬁl(er40 GR/NJS 2 #

' HE 1 2% e KTH(API
ENER:S 0—SRAPD o, o199 g THAPD,

WS

i
SRS

MR
=

NES R

S E

2B
o N E T

B 7 17 R R KR R A
Fig. 7 Cycles and sequences division of Karashayi Formation in Well Zhong 17



5553

Xk 4145 38 BUR M AT 5 AR RV 10 3 25 J2 PP R 25 5

1061

e e . EJQEF]—E 10 GRaier 10l SPiier 5 GRAN % 43 B
2| oa | B (m REEm GR (APT) semv) 5o 150 250
| p— |
I
1, R SQi
£l
ZS SB
- g
B
SBu |
L] L ]
| SQu
SBu
;‘1//I\ p— — —
e
S
* 28 SQu
B
SBIV
w - — -
. i3
il SQu
"
S
SBv
k
e
0 SQu
o ? SBu
o L A
SQun
SBui
o
SQunr
i SBun
%—L I — —
B 10 [
SQix
B8 Z 6 Je [l i 2= K 2 7 12 ) 4
Fig. 8 Cycles and sequences division of Karashayi Formation in Well Mai 6



1062 HERB i [E B2 4l

537 %

AF S 0 b Z T 8], 1B F T [0 b 2 2 2 7 b )2
FIARFE (A 38 FE Al I AN AH 7] 5 € 1] 1 )22 2 J 7E -4
M2 T s A B B PR AR A 2 b 2 A
J2 T 7E 1) AN A T s R ) O T — B2 P
TR A TR ROk b3l 4 7 b 2 5 ] 5 AN B L4
X LGR = G2 . AR 5 0 b )23 T 4 DB 13 10 b )22
FELEATH RAH 4 B PR P b )23 1) JEE B RS, X AT )2
Fy 42 B8 53T A EA B SN E. Wi
Ui F T30 AR B AN [R) o 25 Bl b 2 e 5 T A 67
NGRS A5 [0 1) 43 B T —— % iz, {H g AR R
P14 JEE B RS, MR A0 T [l 5L T 47 P 4 BT o )23 e S T 1Y)
REGEHL DAERNZF R HESE, T X5
WA SCERE A T A U B T R R 198 5 o i A
A ARG TR ] T S AR 548 S T SR REAIE , O K
Z 5T 11 43 M 4 2R BT 48 718 B T FEAR O B
27 S A ELAR AL B X 6 30 43 1T AH R )
JEF It (K 5 héi s SQp (Sequence; ), SQy »
s SQu ST M X 1 17 R
6 MR BT 9~11 "AEN=ZHZF
(K] 6~8).

27 S AR R anit 6 bz
7 SQ; 5 SQy Z a1y il SB; (Sequences Bound-
ary | ) SeAREIL S € M T CB, (Cycles Bound-
aryy) Z [RI R EO W 5 28 » A AT R B  43 A 7
Rl 5 HLUR AR 2 1 B 1 1 S A e SR P N AR &R
A RA R J2 e AL T X T ANEE A T A TS
7 1T LA S A T R T B ORI AR 30 21 T+ ORRAR
B MVRARTE. B A2 F SQ 5 SQp ZHA#
bR T SBy MO E (F 5. X 1 319 SQu 5
SQu Z A F-H SBy (B 6), LKA 17 -/ SQ 5
SQu Z [ py B SBy (& 7)), 3 DIAK AR AR 2 ik
AR A EE R RS, 2 F A MR
JF e AR ZR RN b7 2 PP IS AR 3R Sl P 4

1 e e

TERR AL ZE R 3 FORT L2 RE IR AR AT 5 T — >
AT EBR T AR L. B HUR 2 M B A A AR 2 BL
RALVMREL . H AT E TR 19 )= 5 i J= A 1 Bl 5
HAFAEBORIME, 3 208 =R P iR 70 5 T s
7 4 P PR 2 B A A 2 R B P )

— BT M) SRR R TR L U L B
1175 | 36 PRy T T A AR HR 5 A FH B 7= 0. 5% )2 17 1
P77 AR 2215 D0 AR MESE A 3 A Ao DR 3R AR

I, 3 BOR G R Ry AR el U R A 301 A4 Ak 3 35 3
BN B R E I, b2 oA R A AR T8 A A
BAHIAE S K X 5O 27 A 1R 5 ok
AN L AE AT R FF R e (7] 3t J 200 9 ) B A 2 1.

AR SCR I ATRE 53 BT 00 D7 7 AR X 8 vh B 4030 X
6 I b 1 17 JE KA 6 AT E 0] )2
SYFTI SR b X DL AR IR 0 R R AR 2 b 2
BRI T 94114510 AR 9 A =R 2.

DL b2 FEG I 2 Ie b — 20 R PR AR Ak
YUt IR BUR G R PV 2 i b 2 i Sl s o
B S S A . B8R E T 8 G T o A 1 A Y
b AEE 2 K SCR bR e R AT AT A 45 2
PP AESE R BR K ECH 2. 4 Ma, X Ry T Hb sk hiE 3 4
SR A TE R R SCR W, X AE— e R e T
MERENE ST, RPWIKAM 2P AT L2
P TR SCHLR AR BE 7] A 53 45 SR AE 48 7 IE Ak =
G2y R A A L oy 1 = 0 2 T ) JE S B
B 202 2~3 Ma, S48 1 AH N 0 330 A B

HVK 38 3 A2 P 0 JE S R DL SJZ T B A
B AT DA A B R LR 2 M )2 S A SE
ZERTRRAE 21. 6~26. 4 Ma A4, 3 51 AR P )2 XF
FLIMAIFGR 45 520 27 Ma B9 4518t , 7 — 2
JE 3G UE T A SCRIFSE 4538 1) & BRI

FAN AR ALK )2 R RSB IR
T I SR B0 A3 A B — B ) @ 3 AT R 2
T RPP KA R A B R E R
AN—BUIrE W 6 H-FZE 6 Iz di 2508, %
9324 m Al 317. 32 m; i 1 Hiz b 23R Ry
422 ms 17 JEJE R, RPLAR A S 370 m, ek
T A Z L )2 DU R BRI ) 32 45 T K S
WZ A, MArE s B k=5 AR RA
W%,

SRR AR S S X AR VAR 2 T JRg LA [l
RO FE T 1 A 0 )2 P 2 0 5% B R b
PR T XA 2 2 R0 43 B AR T 4
R T ZRIZFS R ICHEE R Z [ 3 6 &R L I
R AR )= R =P e N S W LI PO RITIE AP U
TR A A . TR] Ao 3 W O S [l 14 43 7 vk
SR RARSS G725 G o AR 2 R 3 A
B 43T T EL A T2 %) oy AR (B AN B 3 5L

B AL EBRBEEPRIT GG K
kA E I B IEF, EB OB S TA MR
P 133 T IRRAE LB P B E NS Fe iy ity
NE) BBIRFREABRITT R TR &0 #H S H 8, £



5553

X5 204 38 BUR B 0 R R RV R 11 )2 5 )2 P 2 28 B o 1063

Ho— A TR R FRAAR BN ERERL
RS 8 B

References

Berger, A. , 1980. The Milankovitch astronomical theory of pa-
leoclimates: a modern review. Vistas in Astronomy ,24(2) .
103—122. doi: 10. 1016/0083—6656(80)90026 —4

Berger, A. , 1988. Milankovitch theory and climate. Reviews
of Geophysics, 26 (4); 624 — 657. doi: 10. 1029/
RGO26i004p00624

Berger, A., Loutre, M. F., 1994, Astronomical forcing
through geological time. In: De Boer, P. L. , Smith, D.
G. ,eds. ,Orbital forcing and cyclic sequences. Blackwell
Scientific Publications, Oxford, 15—24.

Berger, A. ,Loutre, M. F. ,Dehant, V. ,1989. Influence of the
changing lunar orbit on the astronomical frequencies of
Pre-Quaternary insolation patterns. Palaeoceanogra-
phy,4(5): 555—564. doi: 10. 1029/PA004i005p00555

Berger, A. , Louter, M. F. , Laskar, J. , 1992. Stability of the
astronomical frequencies over the earth’s history for pa-
leoclimate studies. Science, 255: 560 — 566. doi: 10.
1126/science. 255. 5044. 560

De Boer,P. L. ,Smith,D. G. ,1994. Orbital forcing and cyclic
sequences. Blackwell, Oxford. doi: 10. 1002/
9781444304039. ch2

Doyle, P. , Bennett, M. R., 1998. Unlocking the stratigra-
phical record—advances in modern stratigraphy. John
Wiley &. Sons Ltd. ,Chichester.

Fan,H. Y. ,Chen, W. , Liu, B. C. , 2004. Kalashayi formation
reserve and comprehensive evaluation in Tahe oil field.
Xinjiang Geology,22(4): 417—421 (in Chinese with
English abstract).

Gong,Y. M. , Xu, R. , Tang, Z. D. , et al. , 2004. The cyclo-
stratigraphy and the conodont dating. Science in China
(Ser. D),34(7); 635—643 (in Chinese).

Gradstein,F. M. ,Ogg.]J. G. , Smith, A. G. ,2004. A geologic
time scale 2004. Cambridge University Press, UK.
Gu,J. Y. .Zhang.X.. Y. ,Guo,B. C. ,2006. Characteristics of
sedimentation and reservoir of the Donghe sandstone in
Tarim basin and their synthetic analysis. Journal of
Palaecogeography,8(3): 285— 294 (in Chinese with

English abstract).

Guo, Q. J. ,Zhao, X. M. ,2002. Depositional characteristics of
Carboniferous in Tahe region. Oil & Gas Geology s 23
(1): 99—102 (in Chinese with English abstract).

Hays,J. D. , Imbrie,]. , Shackleton, N. J. ,1976. Variations in the
Earth’s orbit: pacemaker of the ice ages. Science, 194
1121—1132. doi: 10. 1126/ science. 194. 4270. 1121

He.F. Q. , Zhai, X. . Yu R. L. , et al. , 2004. Deposition and
genetic analysis of Carboniferous Kalashayi Formation
in Tahe oilfield. Oil & Gas Geology,25(3):258 — 262
(in Chinese with English abstract).

Herbert, T. D. , Mayer, L. A. , 1991. Long climatic time series
from sediment physical property measurements. Jowrnal o f
Sedimentary Research ,61 (7); 1089—1108. doi:10. 1306/
D4267843—2B26—11D7—8648000102C1865D

Hilgen,F. J. ,Krijgaman, W. , Langereis, C. G. , et al. , 1997.
Breakthrough made in dating of the geological records.
EOS, Transactions American Geophysical Union, 78
(28): 285,288—289. doi: 10. 1029/97EO00186

Hinnov, L. A., 2000. New perspectives on orbitally forced
stratigraphy. Annual Review of Earth and Planetary
Sciences s 28: 419 —475. doi: 10. 1146/annurev. earth.
28.1.419

Huang,Z. B. ,Du, P. D. , Zhang, S. B. . et al. , 2005. Revision
of the Carboniferous Kalashayi Formation of the Tarim
basin. Journal of Stratigraphy,29(1);: 55— 70 (in
Chinese with English abstract).

International Commission on Stratigraphy (ICS) , 2008. Geo-
logic time scale. http://eps. berkeley. edu/courses/
eps50/documents/timescale, pdf

Jia, C. Z. ,1997. The structure characteristics of Tarim basin,
China. Petroleum Industry Press, Beijing (in Chinese).

Jia,C. Z. , Wei, G. Q. , 2002. The tectonic feature and oil-
bearing properties of Tarim basin. Chinese Science Bul-
letin +47(Suppl. ) :1—8 (in Chinese).

Laskar,]. ,1999. The limits of earth orbital calculations for
geological time-scale use. Philos. Trans. Royal Soc.
London, 357 (757): 1735 —1759. doi: 10. 1098 /rsta.
1999. 0399

Liu,C. S. ,Guo,J. H. ,2005. The clastic reservoir rocks from
the Kalashayi Formation on the Akkol uplift of the Tar-
im basin, Xinjiang. Sedimentary Geology and Tethyan
Geology ,25(3): 68— 73 (in Chinese with English ab-
stract).

Markello, J. R. , Koepnick, R. B. , Waite, L. E. , et al. , 2006.
The carbonate analogs through time (CATT) hypothe-
sis—a systematic and predictive look at Phanerozoic
carbonate reservoirs. Extended abstract prepared for
presentation at AAPG Annual Convention, Calgary, Al-
berta,June 19—22, 2005.

Mitchell, R. N. , Bice, D. M. , Montanari, A. , et al. , 2008.
Oceanic anoxic cycles? Orbital prelude to the Bonarelli
Level (OAE2). Earth and Planetary Science Letters,
267(1—2):1—16. doi: 10. 1016/j. epsl. 2007. 11. 026

Muller, R. A. ., Macdonald, G. J. , 2000. Ice ages and astro-



1064 HERB i [E B2 4l

537 %

nomical causes. Chichester, Praxis Publishing, UK.

Paillard, D. , Labeyrie, L. , Yiou, P. , 1996. Macintosh pro-
gram performs time-series analysis. EOS, Transactions
American Geophysical Union,77; 379. doi: 10. 1029/
96 E000259

Prokoph, A. , Villeneuve, M. , Agterberg, F. P. , et al. ,2001.
Geochronology and calibration of global Milankovitch
cyclicity at the Cenomanian-Turonian boundary. Geolo-
gy,29(6): 523—526. doi;: 10. 1130/0091—7613(2001)
029<C0523; GACOGM>2. 0. CO;2

Rio, D. , Silva, L. P. , Capraro, L. , 2003. The geologic time
scale and the Italian stratigraphic record. Episodes, 26
(3): 259—263.

Song,B. L. , Zhang, C. D. , Wang, Q. , 2002. The characteris-
tics and distribution of the hydrocarbon reservoirs in
the Carboniferous Karashayi Formation, Tahe oil field,
Xinjiang. Sedimentary Geology and Tethyan Geology ,
22(2): 53—57 (in Chinese with English abstract).

Thomson, D. J. , 1982, Spectrum estimation and harmonic
analysis. Proc. IEEE,70(9) :1055—1096.

Wang,D. Y. ,Bai, Y. L. ,Jia,C. Z. ,2001. Stable isotopic geo-
chemistry of the Carboniferous marine carbonates in the
Tarim basin. Petroleum Ex ploration and Development ,
28(6); 38—41 (in Chinese with English abstract).

Wang, P. X. , 2006. Astronomical “pendulum” for geological
clock. Marine Geology & Quaternary Geology »26(1) :
1—7 (in Chinese with English abstract).

Wang, Y. , 1998. Stratigraphic sequence of Tarim basin in
Neodevonian Carboniferous period. Journal o f the Uni-
versity of Petroleum , China, 22(6): 14— 20 (in Chi-
nese).

Weedon,G. P. ,2003. Time-series analysis and cyclostratigra-
phy. Cambridge University Press, Cambridge. doi: 10.
2277/ 0521620015

Wei, F. J., He, F. Q. , Pu, R. H., 2004. Petrophysics and
evaluation of the Kalashayi Formation, Tahe oilfield.
Petroleum Geology & Expeximent,26(4). 344— 358
(in Chinese with English abstract).

Wu, H. C., Zhang, S. H. , Huang, Q. H. , 2008. Establish-
ment of floating astronomical time scale for the terres-
trial Late Cretaceous Qingshankou Formation in the
Songliao basin of Northeast China. Earth Science Fron-
tiers ,15(4); 159 — 169 (in Chinese with English ab-
stract).

Xu. Ji. sHe,Z. L. ,Guo,]. H. ,et al. , 2009. Sequence stratig-
raphy and sedimentry system of Kalashayi Formation
sandy mudstone member. Xinjiang Geology, 27 (2).
155—159 (in Chinese with English abstract).

Yan,X. B. ,Li, Y. H. ,2002. Division and lateral prediction of
Carboniferous sand in Tahe oilfield. Progress in Explo-
ration Geophysics, 25(5); 36 —51 (in Chinese with
English abstract).

Zhang,S. B. , Huang.Z. B. ,Du,P. D. , et al. , 2009. Research
progress of Carboniferous to Permian division and cor-
relation. In: Zhou,X. Y. ,ed. ., The 20 anniversary sym-
posium of the oilfield battle in Tarim basin (exploration
fascicule). Petroleum Industry Press, Beijing (in Chi-
nese).

Zhang.S. B. , Huang, Z. B. , Zhu, H. C. , et al. , 2004. The
Phanerozoic stratigraphy in Tarim basin. Petroleum In-
dustry Press, Beijing,26 (in Chinese).

Zhang, S, C. , Liang, D. G. , Zhang, B. M. , et al. , 2004. The
generation of marine hydrocarbon in Tarim basin. Pe-
troleum Industry Press, Beijing (in Chinese).

Zhao,X. Q. . Zhang, Z. S. , Li, H. W, 1995. Sequence stratig-
raphy and petrofacies palaeogeography of Carboniferous
system in the Tarim basin. Oil Geophysical Prospec-
ting »30(4); 533 — 545 (in Chinese with English ab-
stract).

Zhu. H. C. ,2001. Carboniferous miospore zonation in China.
Acta Micropalaeontologica Sinica,18(1): 48—54 (in
Chinese with English abstract).

Zhu,H. C. , Zhao, Z. X. , 1999. Advances on studies of De-
vonoan-Carboniferous sporopollen in Tarim basin. Xin-
jiang Petroleum Geology ,20(3) : 248—251 (in Chinese
with English abstract).

Zhu,H. C. ,Zhao,Z. X. ,Liu,J. J. set al. , 1998. Discovery of
the earliest Carboniferous spores from the Tarim basin.
Jowrnal of Stratigraphy,22(4): 295—298 (in Chinese
with English abstract).

Zhu.R. K. ,Luo,P. ,Luo.Z. ,2002. Lithofacies palaecogeogra-
phy of the late Devonian and Carboniferous in Tarim
basin. Journal o f Palaeogeography,4(1): 13—24 (in
Chinese with English abstract).

Bt Hp 32 5 2% STk

BEPRBH B30 X E 3 5 2004, &A1 B AR B b R 4l b 4 TR
SRS, FromH R . 22(4) 1417 —421.

FE—N8 IR, I L 45, 2004, )T PR AL GBI IE [ Hb )2
S A W EBE 2 . P E R (D ), 34 (7))
635—643.

T, 2L BH  SEMEAR , 2006, 5 HL AR 4 b 7R T 2 A I AL A
B ZRFE B LA 43T, Ty M B4, 8(3) 1 285— 294,

FRFFA L A B L 2002, I M X A R R TUBVRE. Aih5 K
SR B . 23(1) :99—102.

] 06, RIS S AT A3 L 55, 2004, ST A i &R R BLibAK



5553

X5 204 38 BUR B 0 R R RV R 11 )2 5 )2 P 2 28 B o 1065

APLF S B B o b, Gl 5 KRR M R, 25 (3):
258—262.

FOEOR AL AR, SR TAR , 55, 2005, 38 LR b A0 e R R P Tb
AR . MR 2224, 29(1) . 55—70.

B AR 1997, v [ 1E LR S b 4 36 AR AE S5 0 <. b Rt i
Tl Rt

BRI BRI 5T, 2002, 15 BLR 0 Hh k) 38 FEAE 5 Fm Ak B
2EERLATHETD 18,

R, SREEAE , 2005. 35 LA G ] 5 22 8™ R R B VMR A
T FFEREIE. PTIBS RR P i 5, 25(3) . 68— 73,
R, Ik FA, THE, 2002, 7 S35 T B A 5 R R BV K
K IZHEAE B Ao AL DURR S5 R R 3 T, 22.(2)

53—57.

TR, AER . BRI, 2001, 35 HLA 73 i X A ¢ 22 9 AH
WRERER A TR 0 R M BRIb 2 A 55 A iR 59 &, 28
(6):38—41.

TE &R G, 2006, 1T T B A RSB489 b 5 5 465 10 22 b
.26(1)1—7.

TR, 1998, 3 BUAR Z3 b i e 72t 5 A e ad DUAR Ak, AR
22 22(6) ;14— 20.

BUAR AL AT S UL ST L 2004, BT A R R VMK LA 2 Y
P B BEA. ARG B, 26 (4) £ 344— 358,

SRR BRAELT, B AL, 2008, v E AR AU AN T 23 b 1 1 S i
T L R B R SRR RO L. M2 AT 2%, 15(4)

159—1609.

VIS AR S SR 4, 25, 2009. RHIVMR AR E 2B 2 ¥ b
2RO R, MR, 27(2) 1 155— 159,

MR 2R K 5%, 2002, $5 T3 F G % R 02 R 434 He T )
I, SR Rk Py L L 25(5) 36 —51.

TR AS , Bk, Rk R, 45, 2009, ARG A R — — S E
Rl 3%t LA ST 8 R UL - JEL B R 4 » 38 BRIl HH &5 K 20
JEAFVE SCEE B4 D) . JE T A Toll S i

TRITAS , 3, AP 55, 2004, 35 LR 2 2 5 IX X AR i
HUZ. JEET A Tl A, 26.

TKIK B AR, 5k 52 R 45, 2004, 38 R 28 bV AH TR A9 A2
B JETT A Tl A

X T, TR A ZRUESC, 45, 1995, 3 HUR AL A7 7k R 2T b
R R AR A 5. T M ER M B R, 30 (4)
533—545.

R BRI - 1999, B FUR S I8 4 — 1 7k R AU B 9
. B Al BT, 20(3) - 248—251.

SR T XERYT, 25,1998, 38 LR 4 o s T L
A i R I B )7 . MR A 2Rk, 22(4)
295—298.

AR, 2001, v LA e R TRB 40 5 0 A1), TR AR A
#%,18(1) :48—54.

AL, B B, 2002, 35 BUK G G e At B Ay e a8
A b HE o AR L 4(1) 13— 24,



1066 HERB i [E B2 4l %37 %

‘ 1952 2012 mEMRE XS 60 BERKAS
¥ @ BT~ 4 @ir60@E (% - %)

EAKAEDNF RS, B MR A F Rk 60 3. X E R B2 2k 2 bR, # B H R
KEFERTOETAEFEKHURKS XHFERER G L ENE2ERERECHEH, @
HE AN KA R DA 2 Y T

WEMEAFEHX TR AR EHRFANER2] IR EHHXETHBHEFRCAH L
MAFHLAEEEAF;ZL 60 FWERGKE LB RR UM h FEFE,3E,
T X B Z FEFRTEMALENSAUYEAZ A EHERARRXELERBNE L A
AR R — R A7 £ E AR Rt

— W FUEBEY P60 SFHMBAR. B 1952 FER UK, —RRHA A E BT A F, 0
FREFR, FTHYXEEL EFRTERNE R FAS EER T AFRE R
08T 4k AEEWKAESHE T Eh L b AREAE, NI P RERAT 29 £
FEA R PEIARK L. 60 AERKZE, FREZERIE, 201245 A 19 B &, ¥
KELA RS BT HE, EETRESRE T AN BT HRENLF BT THAATER
B BREZENEE SRR L RABRXEZLETASRNETE FELIWA,.E ST AE R
MEZHEF B TRSHBRKREL A TR T ABEROEEFF.H—FHA T HRA
FOREMAAFENLRE T E.AARMAENE KB &M E.

Mz ERXAAR, G2 e AERE. 2012 4F 11 A7 H. % REBEEZFATUEF TR
ELMAB A ERANRIIRAES N AR AEE BT AFRR BRE T HE £#
KREHE RATAMBEKBURL T ERROMIFHNELLAR SR TA T ARK G
W s R )

AT E A A

W E K (R PO60 B ERKTEAANZE
W iF :86-27-67885136,67883871,67880779

t H.86-27-67885136

&K B3k http: //cugb0. cug. edu. cn

B, T H 45 : cug60@cug. edu. cn; xqb60@cug. edu. cn

Hy k. A E # AL RN EE B 388 5

HP 4% .430074

b K 5 (R
=O—=%N\A-8H



