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Fig.1 Location of the study area
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Fig.2  The tectonic framework of the Delingha basin and

its surrounding area( modified from Yang Minghui 1999)
1. flysch basin association during Permian-Middle Triassic; 2. terrestrial
molasse basin association during JurassicEarly Cretaceous; 3. granite
during Indo-Chinese epoch; 4. interline between foreland thrust belt and
foreland basin; 5. fracture; (DZongwulong mountain-Qinghai south moun—

tain faults; @Northern Qaidam faults
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1 ( 1991)
Table 1 Brief table of the Cenozoic strata in Delingha of the Qaidam Basin.
( modified from Regional Geology of Qinghai Province 1991)
() /m
Q3.4 425
Q142 1250
N, 986
N, 1237
N, D 857
N, 308
Ey 664
Ei ., 337
. ( Fodinichnia)
( Palaeophycus) ( Planolites) Ichnogenus Scoyenia White 1929
2 Scoyenia gracilis White 1929
N N ( I3)
o : 1~ 3 mm
1~2.5cm
Ichnogenus Skolithos Halademann 1840 o
Skolithos verticalis Hall 1942 ( )
( [2)
: o 2 ~ 3 mm o
1 ~2cmo o
o Scoyenia 5 mm
o 0.6 ~ 5 mm
. Skolithos S. lin— 30 ~ 50 mm o
earts  S. werticaliso S. linearis Scoye—
N ; nia gracilis . Scoyenia gracilis
S. wverticalis N . Planolites montanus
3~6
mm 2~ 9 cm. S. linearis N
S. wverticalis o Ichnogenus Taenidium heer 1877
o Seilacher Skolithos Taenidium satanassi D’ Alessandro et
Bromley 1987
L ( I _4)
18 Skolithos linearis 3~4.5cm 7 mm;

. ; ( )

o

. Taenidium Heer Muensteria steria stern—
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berg Seila— “u” T. serpentinum
cher (1958 1962 1964) N N T. satanassi
Muensteria . T. cameronensis T. barretti
Taenidium. Ha- “v” T. cameronensis
ntzschel 1957 . D’ T. barretti
Alessandro  Bromley1987 Sternberg s
Muenstria N
Chondrites o
Taenidium Heer T. serpentinum

Heer Muensteria 3
Taenidium N

; Taenidium ( T. fisch— (
er) Cladichnus D’ Alessandro et Bromley )
1987; T. satanassi ( ) ( Assemblage or Associa—

T. cameronensis( Brady)

Taenidium

pentinum T. cameronensis T. satanasst

T. serpentinum T. satanassi

o
. Taenidium ser—

T. barrettio

tion)

( Ich-

nocoenose or Trace fossil community)

19 ~23

2 Skolithos  Planolites . Taenidium . Scoyenia gracilis . Palaeopycus

Table 2

Characters of the Skolithos Planolitess Taenidium Scoyenia gracilis Palaeopycus

Skolithos liearis Halderman 1840
Skolithos. wverticulis( Hall) 1843
Skolithos magnus Howell 1944
Skolithos ingens Howell 1945
Skolithos annulatus ( Howell) 1945
Skolithos bulbus Alpert 1945

Planolites montanus Richer 1937

Planolites beverleyensis Billings 1862

Planolites auunlarius Walcott 1890
Planolites kwangsiensis Yang 1983
Planolites octichnus Chamberlain 1971

Planolites punctatus Roni. et Pinen 1862

Taenidium serpentinum Heer 1977

1947

Taenidium cameronensis( Brady)

Taenidium satanasst D “Alessandro et Brornley

1987

Taenidium irregularis Lee et Yang 1990

Scoyenia gracilis White 1929

Palaeopycus heberti Saporta 1872

3~7 mm., 11 ~85 mm
1~4mm, 2~15mm
6~16 mm. 200 mm
7 ~9 mm 60 mm
4 ~15mm. 7 ~11 mm 2
5 mm Cruziana
5 ~30 mm 2.1
~24 c¢m
Cruziana
1 mm <10 mm
2 ~5 mm
5 em 4 ~5
mm
5 ~7 mm 5 ~15 mm
(
)
2 ~4 mm 2 ~6 cm
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Fig.3 Stratigraphic column of fossil-bearing horizon( Wang Xiaoming et al 2011 and this paper)
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3.1 Scoyenia—Taenidium—Skolithos o " Skolithos( )
2
Scoyenia gracilis ~ Taenidium satanassi~ Palaeopycus he— .,

berti  S. verticulis o Scoyenia gracilis
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Table 3 Trace fossil assemblage characteristics and sedimentary environment analyses of Delingha area

Scoyenia
Scoyenia gracilisS. verticulisPalae—
Taenidium
opycus hebertiTaenidium satanassi
— Skolithos
tology Palaeoecology 2002 183: 71-86
4 8 Marshall P Trewin N Hartley A. Ichnofossils of the Psilonichnus ich—

nofacies and their paleoecological and paleoenvironmental significance

in the Scottish Middle Jurassic J . Ichnos 2002 9: 95408

° 9 . I 2001 21(3): 205-
207 Gong Yiming. Study of trace fossils in China J . Journal Mineral
2 4 4 ( 1) Petrology 2001 21(3): 205207
( Domichnia) : Skolithos werticalis Palaeopycus 10
. L. . . .. I 2010 12(5):577-588 Hu Bin
heberti, ( 2) ( FOdlnlChHla) : Scoyema graczlzs Zhou Fang Song Huibo. Ichnofossils and their sedimentary environ—
Taenidium satanassi. ° ments in the Lower Permian Taiyuan Formation in Jiaozuo area Henan
Province J . Journal of Palaeogeography 2010 12(5): 577588
1 . Scoyenia— 11

J . 2009 27(4): 573582 Hu

Bin Yang Wentao Song Huibo et al. Trace fossils and ichnofabrics

Taenidium—Skolithos

in the Heshanggou Formation of lacustrine deposits Jiyuan Area

° Henan Province J . Acta Sedimentologica Sinica 2009 27 (4):
573582

( References)

1 . M. 2007: 16— I : 2004 19(4) :

17 Tong Jinnan Yin Hongfu. Paleontology M . Beijing: Higher Ed— 32-39 Shi Zhensheng Zhu Xiaomin Wang Guiwen et al. Silurian

ucation Press 2007: 1647

2 . M .
2004: 147 Yang Shipu Zhang Jianping Yang Meifang. Chinese
Trace Fossils M . Beijing: Science Press 2004: 147

ichnoassemblages of Tarim Basin and their sedimentary environments
J . Journal of Xi’ an Shiyou University: Natural Science Edition
2004 19(4) :32-39
13 . J.
3 Richard Hofmann Nicolas Goudemand Martin Wasmer et al. New 2005 2:1344 Duan Shuigiang - Wu Xiugin.  Analysis of the

water resources development potential in Qaidam Basin J . Qinghai

trace fossil evidence for an early recovery signal in the aftermath of the
Science and Technology 2005 2: 1344

endPermian mass extinction J . Palaeogeography Palaeoclimatology

Palaeoecology 2011 310(34): 216226 1 I 1999 20(1): 1522 Yang Minghui. The
4 Soren Jensen Mary L Droser James G Gehling. Trace fossil preserva— genetic type of the Delingha Mesozoic sedimentary basin and its rela—
tion and the early evolution of animals ] . Palacogeography - Palacocli- tionship with the south Qilian Orogenic belt ] . Northwest Geosci—
matology Palaeoecology 2005 220(12):1929 ence 1999 20(1) : 1522
5 Luis A Buatois M Gabriela Ma’ngano. Trace fossil analysis of lacus— 15 ) M
trine facies and basins . Palacogeography  Palacoclimatology 1991 Bureau of Geology and Mineral Resource of Qinghai Province.
Palacoecology 1998 140( 1-4) : 367382 Regional Geology of Qinghai Province M . Beijing: Geological Pub—
6 : lishing House 1991
I 2008 32(1) :79-84 Shi Zhensheng Yang Wei 16 Keighley D G Pickerill R K. The ichnotaxa Palaeophycus and Planol-
Guo Changmin et al. The application of trace fossils to the research of ites: historical perspectives and recommendations J . Ichnos 1995
sequence stratigraphy J . Journal of Stratigraphy 2008 32(1): 79- 3. 301309
84 17 . -
7 Luis A Buatois M Gabriela M ngano. Trace fossils from Carboniferous J. 2007 46(4): 453463 Shi Zhens—
floodplain deposits in western Argentina: implication for ichnofacies heng Yang Wei Guo Changmin et al. Ichnocoenosis of shore-shal—

models of continental environments J . Palaeogeography Palaeoclima— low lacustrine Upper Triassic in central and south Sichuan Province



419

20

21

21

23

J . Acta Palaeontologica Sinica 2007 46(4): 453463
Alpert S P. Systematic review of the genus Skolithos J . Journal of
Paleontology 1974 48(4) : 661-668

J. 1999

1(1): 749 Yang Shifu. Palaeoenvironmental and palaeogeographic
signficance of trace fossils J . Journal of Palaeogeography 1999 1
(1): 749
Wetzel A. Ecologic interpretation of deep sea trace fossil communities

J . Palaeogeography Palaeoclimatology Palaecocology 1991 85:
47-69
Wetzed A A Bromley R G. Cretaceous chalk ichnofacies in Northern
Europe J . Lyon France: Proc. First Intern. Cong. Paleoecologie
1984: 201204

Crimes T P Happer J C. Trace fossils J . Geological Journal Special
Issue 1977 9:1351

Lockley M G. The Paleobiological and paleoenvironmental important

1986 1: 3747

of Dinosaur foot prints J . Palaios

24

25

26

J. 2005 22(4):273269 Chen Yunming
Wang Jian Bai Peirong et al. Trace fossils of the Middle Devonian
Mazongling Formation at Wudang Guiyang Guizhou Province J .

Guizhou Geology 2005 22(4): 273269

I 2005 23(1):
9199 Shi Zhensheng Zhu Xiaomin Wang Guiwen

et al. Trace
fossils of tidal flat Tataertage Formation( Silurian) in central Tarim Ba—

sin J . Acta Sedmentologica Sinica 2005 23(1): 9199

I 2006 24( 1) :8189 Zhang
Xilin - Zhu Xiaomin Guo Changmin et al. Trace fossils of Shore—
shallow Lacustrine Dainan Formation( Paleogene) in Gaoyou Sag Su-

bei Basin Jiangsu Province J . Acta Sedimentologica Sinica 2006

24(1): 8189

Trace Fossil Assemblages in the Miocene from Northeast Margin

of Qaidam Basin and Its Sedimentary Environment

GAO Zheng-hai LI Rui-yun

YAN Deei

WANG Qiu5un

DONG Chong

SUN Bai-nian

( School of Earth Science Lanzhou University Lanzhou 730000)

Abstract: It is significant to study trace fossils for the recovery of paleontological activity patterns habits and paleoen—

vironment. They can provide more exact information than body fossils. Trace fossils were found in the Miocene strata

from northeast margin of the Qaidam Basin. The fossil-bearing horizon is beside Tuosu Lake and Keluke Lake. The

specimens occur in a fine—grained siltstone. Trace fossils consist of 2 types including at least 4 ichnogenus and 4 ich—

nospecies: Palaeopycus heberti  Skolithos vertical ~Scoyenia gracilis and Taenidium satanassi. The specimens are a—

bundant and clear. Palaeopycus heberti and Skolithos vertical are atiributed to Domichnia. Scoyenia gracilis and

Taenidium satanassi are attributed to Fodinichnia. Based on the distribution and morphology of the trace fossils and a—

nalysis of paleoenvironment one kind of assemblages is recognized: Scoyenia—Taenidium—Skolithos assemblage pres—

ents itself in shallow lacustrine sediments under moist climate. The discovery of trace fossils filled the biological and

environmental data in the Qaidam Basin.

Key Words: trace fossil; lacustrine sedimentary environment; Miocene; Shuanghu area; Qaidam Basin
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"4
I : . 1.
Palaeopycus heberti Saporta 1872 TS4-6;2. Skolithos verticalis ( Hall 1942) TS4-7;3. Scoyenia
gracilis White 1929 TS4-;4. Taenidium satanassi D’ Alessandro et Brornley 1987 TS4-5.
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