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Preclude

Xinjiang is an important base of mineral resources in China. Tarim Basin, Junggar Basin and Turpan-Hami
Basin bear great influence on the country’s petroleum and natural gas industry. Paleozoic strata in Xinjiang
are the main series of oil and gas reservoir.

Study of Xinjiang Paleozoic strata is of great significance to geological theory and production practice.
Many famous geologist in the world made a trip to Xinjiang as early as more than a century ago. A large
number of geologists, from Ministry of Geology and Mineral Resources, Ministry of Petroleum Industry,
China’s Academy of Sciences and universities, have made large-scale regional geological surveys and field
inspections in Xinjiang since 1949, laying a foundation for geological research in the region. Hundreds of
geologists have started the second round of systematic geological investigation on the three main mountains
and three main basins in Xinjiang since the “Seventh Five-year Plan” period. With development of
petroleum exploration, geological study is extending to the hinterland of the three basins from the outcrop
areas of mountain system, bringing Xinjiang geological knowledge up to a new level.

The author has collected a large amount of stratum data and analyzed the conodont fossil in a large
quantity during his participation in the above-mentioned work. With absorption of the research results from
the predecessors and the tenacious efforts of more than two decades, the author has compiled “Xinjiang
Paleozoic Strata and Conodont.” This book is another work to focus on regional conodont and stratum
research in a systematic way, following “Conodonr in North China and Neighboring Regions”,"Early
Paleozoic Conodont in South China” and “Conodont in Erdos Basin and Surrounding Areas” written by An
‘Taiyang and others and “Conodont in Lower Yangtze Area ™ written by Wang Chenyuan and others.

This book has a number of characteristics, such as study of the stratum area, namely the Xinjang
geosyncline area of Tianshan Mountains including the tableland area of Tarim. The strata under research are
of different sedimentary facies (platform, slope and geosyncline-basin). The typeé of conodont include
shallow water, deep water {Carboniferous in Tianshan Mountains geosyncline), North Atlantic (Ordovician
cold water) and North America coniinental (Ordovician warm water). The study covers a large range of
straturn from Upper Cambrian to Lower Permian. In addition, this book combines the outcrop area closely
with conodont stratum in the basin area on the basis of the valuable drilling stratum data. The rich content
this book includes 23 profiles, the conodont and stratum data from 73 wells, research on thousands of fossil
samples, 81 fossil plates and more than 200 categories of conodonts.

This book collects, processes and elaborates main Paleozoic stratum units in Xinjiang, further perfecting
division of Xinjiang Paleozoic strata. Those results are of great reference value to study of Xinjiang
geological structural development and paleogeographic migration as well as study of Xinjiang oil and gas
resources. Publication of this book is a satisfactory achievement made in the geclogical sector in China.

Jia Chengzao
May 2000




Foreword

It is more than 100 years since the study of Paleozoic stratum in Xinjiang, but the study of Paleozoic
conodont has only a history 25 years.

During the period of 1875-1900, Y. V. Mushketov {(Russian) found Carboniferous in lli basin. From 1889
to 1969, V. A. Obruchev (Russian) divided into Devonian in Jungger basin. G. Merzbacher (German)
between 1906 and 1909, as well as A. W. Grabau and E. Krenkel between 1908 and 1909 defined Lower
Carboniferous in Brohoro Mt. at first. From 1927 to 1934, E. Norin from China-Switzerland investigation
group discovered teilobites and graptolites et. al. in Kuruktag. O. M. B. Bulman studied these fossils and
divided Cambrian-Ordovician in the area at first. The China-Switzerland group made a peological
investigation in Kolping. Professor Yuan Fuli studied Carboniferous in Junggar basin in 1930. A. W, Grabau
recorded Carboniferous division of northern slope in the western part of Kunlun Mt. by De. Terra, H. The
geologists above all are the pioneers of Paleozoic stratigraphy in Xinjiang.

Geologists in Xinjiang have conducted regional geological investigations since 1949. Xinjiang Mineral
Geological and Mineral Resource Bureau and Xinjiang Petroleum Administration Bureau have collected and
processed a large amount of stratum paleontologic data accumulated before and after the liberation. Xinjiang
Volume of Northwest Regional Strata Table and Diagram of Paleontologic Fossil came out in 1984,

Between 1979 and 1991, Cheng Shoude, Xiao Bing, Wang Wuyan, Zeng Yashen, Xiao Shilu, Wu Naiyuan,
Zhang Zhimin, Wu Shaozu and others from the Geological and Mineral Resource Research Institute and the
No.1 Regional Investigation under Xinjiang Geological Mineral Resource Bureau summed up the strata and
faulted age in this region. They published “Xinjiang Paleozoic” (two volumes) between 1990 and 1991.
Those works, based on reliable data and rich in content, are of great reference value to scientific research and
production. Between 1986 and 1991, more than 200 geological workers from Tarim Petroleum Exploration
and Development Bureau, Nanjing Geological and Paleontologic Research Institute under China's Academy
of Sciences, Exploration and Development Research Institute of Jianghan Petroleum Administration Bureau,
Geological Department of Jianghan Petroleum Institute, Petroleum Geological Research Institute under
Dian-Qian-Gui Petroleum Exploration Bureau, Northwest Petroieum Geological Bureau under Geological
and Mineral Resources Ministry and No.2 Geological Crew of Xinjiang Geological and Mineral Resources
Bureau, made a fruitful study of basic paleontologic strata in Kolping-Bachu area, Kuruktage, Aerjin
Mountains, Kunlun Mountains and Tarim covered area. Meanwhile, the cfforts were made for a large-scale
geophysical exploration through drilling of wildcats in Tarim Basin area. A number of research projects have
been brought under way for study of paleontologic categories such as conodont and Chitinozoan, raising the
precision for division of strata,

From 1990 to 1991, profiles centering on the covered areas of Tarim basin were made for some strata in
the surrounding outcrop areas of the basin. Those efforts have basically clarified the layout of Paleozoic
strata in Tarim basin and the variation law, thus producing a comparatively perfect program for division of
strata.

Study of Paleozoic conodont in Xinjiang started from 1975, Zhao Zhixin and others drew a conclusion on
a Carboniferous-Lower  Permian conodont sequence according to the five profiles of southwestern
peripheries of Tarim basin in 1978 and published “Carboniferous Strata and Its Biogeocoenosis on



Southwest Periphery of Tarim Basin™ in 1984, meanwhile, they also made a study of Carboniferous conodont
in central Tianshan Mountains and Junggar basin. Between 1986 and 1997, Zhong Duan, Dong Zhizhong,
Gao Qingin, Du Guoging, Chen Qinbao, Xieng Jianfei, Zhou Xiyun, Li Yibin, Wang Zhihao, Chen Minjuan,
Zhang lianhua, Zhang Fang, Xiang Weida and the authors of this book were involved in the study of
Paleczoic conodont in Kuruktag, Kolping area, Bachu area, Aerjin Mountains, the southwestern periphery of
Tarim basin and the covered area of the basin. They have come up with their respective conodont sequences,
In addition, Qiu Hongrong, Wang Chengyuan and Xia Fengsheng er. al. published their respective articles on
Ordovician, Silurian and Devonian conodont in south and central Tianshan Mountains.

The authors of this book have participated in study of the above-mentioned profiles and taken advantage
of the research results achieved by others and the author himself. The authors have analyzed thousands of
thousands of conodont fossils in the past 25 years and processed and published what the author has obtained
from the analysis of those conodont fossils.

We miss our teacher Mr. An Taiyang at the time of the upcoming publication of our research result. He has
made innovative contributions to study of conodont fossil in China. In 1973, entrusted by China’s Ministry
of Petroleum Industry, he started the first training course on conodont at Beijing University, producing a
number of conodont fossil researchers for the country. We have got guidance and help from Teacher An for
our research work.

We also want to express our gratitude to Prof. Christopher R. Bames, Director of School of Earth and
Ocean Science, University of Vicloria , Canada, who has provided the world’s latest conodont research data
and typical fossil samples of many profiles to guide and help our research work. We would like to thank Dr.
Ji Zailiang and Dr. Chen Jiangin for their enthusiastic help. Meanwhile, we would like to thank Prof. B. D.
Webby from School of Earth Science, Macquarie University , Australia, chairman of International
Ordovician Sub-society, and Dr. Y. Y. Zhen, who have offered the latest research papers and the latest
international plans for division of Ordovician.

During the past decades, the leaders at various levels from Xinjiang Petroleum Administration Bureau and
Tarim Petroleum Exploration and Development Bureau have given us financial support for the research and
publication work. Wu Xinying, Bi Xiaoyan, Zhu Ximei, Yang Hexin, Ma I.ufang, Zhang Xinxiang, Wei
Yuging, Liang Shurong and Nu Liman et. a/., from Exploration and Development Research Institute under
Xinjiang Petroleum Administration Bureau, were involved in the work of conodont analysis. Liu Xinnian,
Zhang Xiaohua, Li Houmo and others were involved in photographing work for conodont fossil. Tan Zejin
was involved in drawing of the basic maps. Here, ! would like to express my thanks to the above-mentioned
people. Any correction will be appreciated should there be errors in the book.
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pelturacformis 3F; 2 B PO M S E SR SR TR S T 4 Cordylodus proavus Miiller,
Teridontus nakamurai (Nogami), Proconodontus spp., Prooneotodus spp., Furnishina sp. %, HINE .

2. Cordyiodus intermedius ¥

LA Cordylodus intermedius Furnish # 87 ¥H BR AR 4 1% 45 2 &, LA Variabiloconus aff. bassleri (Furnish)
F) i I A T .

Cordviodus intermedius Furnish & ¥R L/ 35 5 84 JE 74T 1 Mankato £ Blue Earth beds (Furnish
1938, p.338~339, pl.42, fig.31), MEELBEAF R ILT Datsonian Stage (Cordylodus aklahomensis-C.
lindstroemi Zone)¥| Warendian Stage (Cordylodus prion-Scolopodus Zone 2| Cordylodus rotundatus-C.
angulatus Zone) (Jones et al.,, 1971); fEFHEEIL. FAHKERFRILE LI —a BA T (L RE
%, 1983); ERICEMEITLKMEEHE, R T Cordvlodus intermedius 4 ¥ Cordylodus angulatus-
Chosonodina herfurthi #(Chen Junyuan, 1986, p.128-129); #RELERS, TR T2E. Bk,
I ANEG R . BIER. (. B AATIREL. .

#EXE, Cordylodus intermedius Furnish /= tH ) BRI 24 B 49 S0 47 M i) Hirsutodontus simplex
(Miller, 1982), —f& i I7E Fauna B T # M1 Fauna A ¥ (Ethington and Clark, 1971, p.67, fig.2).

EREAREM, Cordylodus intermedius Fumish /T B & BB HE/R 20— o8 LT H = M4

EBTE, HEMA EEFTT A Cordylodus proavus Miiller, C. lindstroemi Druce et Jones % =#f
4 Dicheilepyge sp., Hystorolenus oblongus, Borthaspidella anderssoni, Symphysurus (Trodssonia) wimani,
S.(T) sp. 5.

Cordylodus intermedius Furnish i X FES 7 #(3900.36m), HEF A Teridontus
huanghuachangensis (Ni), T. nukamurai (Nogami), T. gracilis (Furnish), Semiacontiodus nogamii Miller;
e 8 . Cordylodus intermedius Furnish W55 Variabiloconus aff. bassleri (Furnish)3t 4.

BIEEERE, B5 1 HG111-5067.2m), B 5 $(4003m), B 43 £(5424.2~ 5393.5m),
o1 H(5530.7~5530.1myF R & Teridontus nakamurai (Nogami), T. huanghuachangensis (Ni), T. gracilis
(Furnish), Semiacontiodus nogamii Miller, TIALEHLFRAMBHER, thilA%H.

3. Variabiloconus aff. bassleri

MSRIE RS EA AT T T, HEXMESTRE LE. TRMEFRAREETE, &
HUHE D RGBS 1M, TR B2, LA Variabiloconus aff. bassleri (Fumnish)if) 3%
&€, Bl Rossodus manitouensis Repetski et Ethington, Cordylodus rotundatus Pander &Y Chosonodina
herfurthi Miiller Z H4F 1 F HBL A TR,

ER S 8 3F(3800.5~3800.1m), SHAHENTHEH : Monocostatus sevierensis (Miller),
Teridontus nakamurai (Nogami), T huanghuachangensis (Ni). T. gracilis (Fumnish), Semiacontiodus nogamii
Miller, Cordvlodus intermedius Fumish, XS FH B2 ETFTRMBZHIM M, EE2 1 #
(5065.8~5061.6m), Bk 13U Variabiloconus aff. bassleri (Furnish)sh, i 45 76 T R 12 HEREY Teridontus sp.
Fl Semiacontiodus nogamii Miller .

4. Rossodus manitouensis-Cordylodus rotundatus-Chosonodina herfurthi 4~

LLE 3R ER 1 IR &2 R, LA Scolopodus quadraplicatus Branson et Mehl ] 1 %
HEEN A EZ TN,

Cordylodus rotundatus Pander # 1L % MY % Fauna B ¥ Fauna C FEERIEE 4+, Chosonodina
herfurthi Muller £t 8P4 R Fauna C [#{{% 5} F(Ethington et Clark, 1971, p.67-69, fig.2).

BRI G LA T HFRA M &N Cordylodus rotundatus-"Acodus” oneotensis(=Rossodus
maritouensis) W (L K FES, 1983, 19 W, B 3), MTEH LB E4SSFHAE N Cordylodus
rotundatus-Rossodus manitouensis fl& (L KE. AWE, 1990, 16 71, 92 71, & 2). HHEEEMILE

b bbb 1. B . e b



Wt HFFESIEISEE som, TESTHH Cordvlodus angulatus Pander, C. lenzi Miller, Chesonodina
herfurthi Miiller, Scolopodus bassleri (Fumnish)% . .

EEAF W, Jones(1971), Jones, Shergoid and Druce # Warendian Beds F#4 8 Lifi F #1443
A, WBELR Cordylodus rotundatus-C. angulatus 35, LA Chosonadina herfurthi-dcodus #, W
EARER 5 kkMl.

PrEf, MBS L TRES S EREHPRT BO A Chosonoding herfurthi-Rossodus
manitouensis 3, It n] S K Cordyivdus rotundatus-Rossodus manitouensis WATH(ORIT A, &3
%, 1992, 58~59 U, & 15).

G LRTIR, LSRR IR T B4 A S PR R B — A K A Y 1D

WRAEHHFT

B 1 H(2953.34~2953.74m)yE T MY Ulrichodina wisconsiensis Fumish, Rossodus manitouensis
(Repetski et Ethington): #th 3 H-(5000-4854.2m Y& F JEH Rossodus manitouensis (Repetski et Ethington),
Cordylodus rotundatus Pander, Parapanderodus carlae Repetski, Glyptoconus priscus i et Barnes, 1F
48542m IR Chosonodina herfurthi Muller, Variabiloconus bassleri (Furnish); &9 19 3F
(4149.7-4148.2m) . Rossodus manitouensis {Repetski et Ethington), Chosonodinag herfurthi Muller,
Variabiloconus bassleri (Furnish), Polycostatus falsioneotensis 1i et Barnes, Parapanderodus cf. striatus
(Graves et Ethington)lM[RIE8F HER: #h 7 H(3803.55~3800.1m) (=Rt H1 ML Chosonodina herfurthi Muller,
Rossodus manitouensis (Repetski et Ethington), Cordylodus amgulatus Pander, C. rotundatus Pander,
Glyptoconus priscus Ji et Bames: % 8 H(3720.2~3711.72m), Chosonodina herfurthi Muller,
Parapanderodus cf. striatus (Graves et Ethington)[R8HIR: #4162 H(5982.88~5977.18m). 5 43
(5252~5193m) K B Chosonodina herfurthi Muller, Acanthodus sp., Parapunderodus cf. striatus {Graves
et Ethington) ') /2 {7 LL Rossodus manitouensis (Repetski et Ethington) (3 162 F- 5980,88~5977.18m.,
e 43 3, 5200.4~5193m) % .

W H 8T ¥ ¥ Chosonodina herfurthi Muller, Rossodus manitouensis (Repetski et Ethingion)
Cordylodus rotundatus Pander 154~ 4G . T UL & F 6 MK BFISE Polycostatus falsioneotensis
Ji et Bames, Variabiloconus bassleri (Furnish), Parapanderodus cf. striatus (Graves et Ethington),
Drepanodus simplex Branson et Mehl Acanthodus sp., Glyptoconus priscus Ji et Bames, Cordylodus

angulatus Pander 5, HAra MR EE W% 14,

#£1-4 R i sis-C. rotundatus-C. herfurthi 8-S S HMFTEEEMH
Table 1-4 Distribution of 8. . is-C, rturd C, Herfurth blage and its oceurrence thick
] [ 123 TZ7 (AT 1243 TZ162 | 1A
e ' 48542 IB00.1 IMLIZ | 41482 | 5193 397718 J 395334
5000 80355 3720.2 [ 4149.7 5252 98238 | 295374

5. Scolopodus quadraplicatus %

LA b0 Scolopodus quadraplicatus Branson et Meh! (R HE T, L Glyproconus floweri TELY
W,

S. quadraplicatus Branson et Mehl /2 % A FEr £ 5. quadraplicatus-S. opimus MWL 2 —,
R EERALE LT, PBHEER 40m, 75 RS ETE S0m.

3. quadraplicatus Branson et Meh! fEAL ™ Fhng A0, L4, B g i bk inl_Li§F Prairie du
Chien [Z(Furnish, 1938); % 25 B “Jefferson City”/Z(Branson et Mehl, 1933); 18 5 gE 8 tH ¥ El Paso &
(Ethington et Clark, 1971} Malathon %X % (Graves et Ellison, 1941); IS KA % B ILH George £
(Bames et Tuke, 1970)f[T /R {GH#4 (Ethington et Clark, 1965); P514%] W #b & (Moskalenko, 1967,
Abaimova, 1975): MAF[IER R k> M Ninmaroo 4] Cordylodus prion-Scolopodus #¥{Druce et Jones,
1971); A F( I LA Pander Greensand(Jones, 1971); SI8¥EEIL 454, EEILBEHN FFR

(- i e e e s kit el ©




Bge B b EEE, Al ERBIZEFINAES, Gl RALHER B AR T RS
LT BEFim AL,

WREE R 2. 4. 102, 162, 43, 55 1 MBI ZHIR. RS 2 FRLIRE
4349.5-4290.5m, - 4290.41m H I Ghptoconus floweri Ji et Bames, 3% 4 TH Drepanoistodus
concavus (Branson et Mehl), D. nowlani Ji et Barnes %; & 162 FH(5607~5603, 7m)yMH+ 4 I
(3926.97m) % . Scolopodus gquadraplicatus Branson et Mehl, Glyptoconus priscus Ji et Barnes,
Drepanoistodus concavus (Branson et Mehl); fE¥§rh 102 FFHHIRYE 3759.83-3758.5m, &S TH
Drepanoistodus nowlani Ji et Barnes, Teridontus nakamurai (Nogami), T. gracilis (Fumish), Scolopodus
primitivus An, Semiacontiodus nogamii Miller %; 7EHSW 43 HHIA 5036.6~4916m, HERTH
Drepanoistodus nowlani Ji et Bames, D. concavus (Branson et MehlY¥: £ % 1 H R 4577.4m,
44 FH Drepanoistodus concavus (Branson et Mehl), D. nowlani Ji et Barnes, Glyptoconus priscus Ji et
Barnes: 7E84% | $4(4748-4744m) Y5 Drepanoistodus concavus (Branson et Mehl)dt 4.

6. Glyptoconus floweri

HASIA Ji 1 Bames(1990)Sr & IR Z ., WHEMET X FMERE ST. George B Boot
barbour 28 F#F. Tk Rossodus manitouensis-Polycostatus sulcatus 5, L Striatedontus prolificus-S.
lanceolatus % . (EBEBAIEHUAET L Ghiptoconus floweri (Repetski) ] B A FE, LA Tripodus proteus
(An et a)E) B ¥ HHER A TS

Glyptoconus floweri (Repetski) & 3k F2 /752 47 71 B9 Fb (Repetski, 1982), WME KX KH Arctic 5
(Nowlan, 1976). 3 [E 8 52 4 5] I M(Ethington), L3S L RAEAH %416 % Fauna D T #(Ethington et
Clark, 1971)8% Arenig fi ¥ 8.

Glyptoconus floweri (Repetski)7EX EAR MM TS 1 4F(4505-4531m). #tH 2 3#(4290.41m).
#r 3 4E(4458.5-4456,5m). HEep 4 #(3825.67m). b 43 HF 5035.63m.

Ji F1 Barnes iA #5402 T4 KIER) Scolopodus quadraplicatus-S. oppimus T #B(Ji and Barnes,
1994, p.22, text-fig.20), AFEHEREH, WELBRELHTEE.

7. Tripodus proteus &

e # B E % A& B IR AT, B Tripodus proteus BIH MBI I, LL Serratognathus diversus An
1T R A T

WEEKEW A, 7€ Tripodus proteus WHHER., =rbh, LEBEMBMEZE, HPEHU
Acanthograptus sinensis Hsti ¥, =0FMH Tengizella lexta, Dactylocephalus sp., Psilocephalina sp.,
Szechuanella sp. B Asaphopsis sp. %, XLEMHR LSO RM. EHLES, KWABNN TR S
#H.

Tripodus proteus (An et al, 198)TEHFHE T N RIS MM O EfBa 24, 3777 FRES4
(EEM; AEEAGMZ HNES R, REAEILEEERAT, B AN B4 T 8%
BB LaE.

BEAA, R, #EEHROES B EFE ERRIICH, I rTLig, ks
SERAKEAT R, SR ERR 5 Paltodus deltifer (Lindstrom) W KB H AR, EIL KA ¥R
FrA.

7L 4y il e ARG B 3 JF(4397.5~4303m) . | H(4469.7-4468.8m) i 5 H
(3666.5m), 52 4 MH Drepanoistodus concavus (Branson et Mehl).

8. Serratognathus diversus &
L Serratognathus diversus An 2% Glyptoconus hemisphaericus I 5 ()5 7 4 T 0 8 0L B AE 1tk
MWz &, LA Serratognathoides chuxionensis-Scolopodus euspinus-Tangshanodus sp. 75 [F H 30 4 [0 .



