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1 Introduction

The collision of India with Eurasia is one of the most
spectacular geological events in the Cenozoic. It has profoundly
influenced the evolution of the Himalayan orogen and the
oceanographic evolution of the Earth (Butler, 1995; Rowley,
1996; Li and Wan, 2003a and b; Wang et al., 2003; Aitchison et
al, 2007). However, timing of the initiation of continental
collision is still controversial. Existing estimates range from 70
Ma to 25 Ma (Beck, et al., 1995; Rowley, 1996; Hodges, 2000;
Ding, 2003; Li and Wan, 2003a ; Xu et al., 2015).Yadong area in
southern Tibet was once located in the Tethyan residence sea and
developed the youngest marine strata, which can provide very
important evidence for interpreting the evolution of the Tethys
and constraining the time of the India-Eurasia collision (Li et al.,
2005; Jiang et al., 2016; Niu et al., 2016; Zhang and Li, 2017). In
this work, Eocene radiolarian assemblages were firstly
discovered from the Sandy-shale Member of Zhepure Formation
in the Gulupu section,Tiina, Yadong, Southern Tibet, which can
provide direct constraint on the closing time of the Neo-Tethyan
Ocean.

2 Materials and methods

The Gulupu section is in the Southern Tethyan Himalaya Sub-
belt, about 2 km west to Tlna town of Yadong of 28°03'55"N
and 89°1129"E, where outcrops a Paleocene stratigraphic
sequence. 154 Samples for micropalacontology study were
collected from the Zhepure Formation of the Gulupu section (of
which sample 64 to 154 from the Sandy-shale Member, which
yields many Eocene radiolarians). The microfossils processing
and identification were accomplished in the Micropalacontology
Laboratory of China University of Geosciences (Beijing). Each
sample were broken into pieces of 0.5-1cm, and then soaked in
10% Na,SO4 solution in beakers; this mixture is stirred every
three days. After about 15 days the mixture is washed, and
screened through a 40-mesh and a 250-mesh stainless sieve, and
the two residues separated into two different beakers to dry. The
well-preserved fossils were cleaned by ultrasonic cleaner,
mounted on stubs, and imaged using a Scanning Electron
Microscope (SEM).
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3 Planktic foraminiferal biostratigraphy

Based on the camparision with the Paleogene radiolarian data
available in southern Tibet (Liu and Aitchison, 2002; Ding, 2003;
Li et al., 2007; Liang et al., 2011; Liang , 2012; Wang et al.,
2016; Wang et al., 2016) and other areas in the world (Foreman,
1973; Riedel and Sanfilippo, 1978; Strong et al, 1995;
Hollis,1998; Sanfillipo and Hull, 1999; Sanfilippo et al., 2003;
Bak and Barwicz- Piskorz, 2005; Barwicz-Piskorz and Rajchel,
2012), 12 species of 11 radiolarian genera were identified from
the Sandy-shale Member of the Zhepure Formation of the
Gulupu section, which provides an age of early to middle
Eocene. The important elements (Fig.1) of which include
Calocycloma ampulla, Buryella clinata, Pseudostaurosphaera
perelegans, Theocotyle venezuelensis, Lamptonium fabaeforme
constrictum, Stylosphaera minor, Lychnocanium belluml,
Cenosphaera sp., Buryella granulate, Periphaena? duplus,
Amphibrachium paleogenicum, Heliodiscus pentasteriscus.
Among them, C. ampulla is rare to common in the lower and
middle Eocene of the Skole series (B. bidartensis-T. mongolfieri
Zone) and the lower Eocene of Subsilesian series. B. clinata is a
representative elements of the B. clinata-T. ampla Zone and has
been found in late Early and earliest middle Eocene radiolarian
assemblages from Cyprus, Mexico Gulf, Skole series, and DSDP
Site 248. T. venezuelensis was reported in the lower Eocene of
the Subsilesian series. P. perelegans and L. fabaeforme
constrictum have been found in lower to early middle Eocene of
Carpathian Tethys. L. bellum is common in the lower and middle
Eocene of the Skole series (P. striata striata Zone). C. sp. has
been found in the later Paleocene to Eocene of Mexico Gulf,
later Paleocene in southern Tibet, and early Eocene in the
Subsilesian series. H. pentasteriscus is common in middle
Eocene in Carpathian Tethys.

4 Conclusions

The radiolarian assemblage from the Sandy-shale Member of
the Zhepure Formation gives an early to middle Eocene age,
which indicates that the final closure of the Tethys seaway

should occur after middle Eocene in Tiina area.
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Fig. 1. SEM photographs of the Eocene radiolarians from the Gulupu section.

1.Calocycloma ampulla Ehrenberg; 2. Buryella clinata Foreman; 3. Pseudostaurosphaera perelegans Krasheninnikov; 4. Theo-
cotyle venezuelensis Riedel & Sanfilippo; 5. Lamptonium fabaeforme constrictum Riedel & Sanfilippo; 6. Stylosphaera minor
Clark & Campbell; 7. Lychnocanium bellum Clark & Campbell; 8. Cenosphaera sp. Sanfilippo & Riedel; 9. Buryella granulate
Petrushevskaya; 10. Periphaena? duplus Kozlova; 11. Amphibrachium paleogenicum Gorbunov; 12. Heliodiscus pentasteriscus

Clark & Campbell.

Natural Science Foudation of China (Grant No. 41272030), the
IGCP679, and the National Basic Research Program of China
(Grant No. 2012CB822001).

References

Aitchison, J.C., Ali, JR., and Davis, A.M., 2007. When and
where did India and Asia collide? Journal of Geophysical
Research: Solid Earth, 112: B05423.

Bak, M., and Barwicz- Piskorz, W., 2005. Stratigraphical and
ecological significance of Early Eocene radiolarians from the
Subsilesian Series, Polish flysch Carpathians. Annales
Societatis Geologorum Poloniae, 75: 139-153.

Barwicz-Piskorz, W., and Rajchel, J., 2012. Radiolarian and
agglutinated foraminiferal biostratigraphy of the Paleogene
deep-water deposits on the northern margin of the Carpathian
Tethys (Skole Unit). Geological Quarterly, 2012, 56(1): 1-24.

Beck, R.A., Burbank, D.W., Sercombe, W.J., Riley, G.W.,
Barndt, J.K., Berry, J.R., Afzal, J., Khan, A.M., Jurgen, H.,
Metje, J., Cheema, A., Shafique, N.A., Lawrence, R.D., and
Khan, M.A., 1995. Stratigraphic evidence for an early
collision between northwest India and Asia. Nature, 373: 55—
8.

Butler, R. 1995. Tectonic- when did India hit Asia? Nature, 373:
20-21.

Ding, L., 2003.Paleocene deep-water sediments and radiolarian
faunas: Implications for evolution of Yarlung-Zangbo
foreland basin, southern Tibet. Science in China (Series D), 46
(1): 84-96.

Foreman, H.P., 1973. Radiolaria of leg 10 with systematics and
ranges for the families Amphipyndacidae, Artostrobiidae, and
Theoperidae. In: Worzel, J.L., Bryant. W., eds. Initial reports
of the Deep Sea Drilling Project. Washington DC: US
Government Printing Office, 10: 407-474.

Hodges, K.V., 2000. Tectonics of the Himalaya and southern
Tibet from two perspectives. Geo Soc Am Bull, 112 (3): 324—
350.

Hollis, C.J., 1998. Upper Paleocene-Lower Eocene deep-sea
radiolarian stratigraphy and the Paleocene/Eocene Series
boundary. In: Aubry, M.-P. et al., Eds., Late Paleocene-Early
Eocene climatic and biotic events in the marine and terrestrial
records. Columbia University Press, 244-276.

Jiang, T., Aitchison, J.C., and Wan, X.Q., 2016. The youngest

marine deposits preserved in southern Tibet and
disappearance of the Tethyan Ocean. Gondwana Research,
32: 64-75.

Li, G.B., Wan, X.Q., and Liu, W.C., 2005. Micropaleontology
and basin evolution of Paleogene in southern Tibet. Beijing:
Geological Publishing House, 1-156 (in Chinese with English
abstract).

Li, G.B., and Wan, X.Q., 2003a. Eocene microfossils in southern
Tibet and the final closing of the Tibet- Tethys. Journal of
Stratigraphy, 27(2): 99-108 (in Chinese with English
abstract).

Li, G.B., and Wan, X.Q., 2003b. Eocene ostracoda from Gamba,
Xizang (Tibet). Acta Palaeontologica Sinica, 43(3): 400406
(in Chinese with English abstract).

Li, Y.L., Wang, C.S., Hu, X.M., Bak, M., Wang, J.J. and Chen,
Lei.,, 2007. Characteristics of Early Eocene radiolarian
assemblages of the Saga area, southern Tibet and their
constraint on the closure history of the Tethys. Chinese
Science Bulletin (English Edition), 52(15): 2108-2144.

Liang, Y.P., 2012. Cretaceous-Paleocene radiolarian fauna in
Saga- Zhongba, southwestern Tibet: implications for the
evolution of Neo-Tethys. China University of Geosciences
(Wuhan), 1-125.

Liang, Y.P., He, W.H., Zhu, Y., and Zhang, K.X., 2011.
Advance research of Paleogene radiolarian in southern Tibet.
Geological Science and Technology Information, 30(3): 18—
24 (in Chinese with English abstract).

Liu, J.B., and Aitchison, J.C., 2002. Upper Paleocene
radiolarians from the Yamdrok mélange, south Xizang
(Tibet), China. Micropaleontology, 48 (Suppl.1): 145-154.

Niu, X.L., Li, G.B., and Wang, T.Y., 2016. Paleogene calcareous
algae and sedimentary environment Tiina area of Yadong in
southern Tibet. Geoscience, 20 (4) : 863—870 (in Chinese with
English abstract).

Riedel, W.R., Sanfilippo, A.,1978. Stratigraphy and evolution of
tropical Cenozoic radiolarians. Micropaleontology, 24: 61-96.

Rowley, D.B., 1996. Age of initiation of collision between India
and Asia: A review of Stratigraphic data. Earth Planet Sci
Lett, 145: 1-13.

Sanfilippo, A., Hakyemez, A., and Tekin, UK., 2003.
Biostratigraphy of late Paleocene-middle Eocene radiolarians
and foraminifera from Cyprus. Micropaleontology, 49(1): 47—
64.



Acta Geologica Sinica (English Edition), 2019, 93(supp.2): 261-263 267

Sanfillipo, A., Hull, D.M., 1999. Upper Paleocene-lower Eocene
radiolarian biostratigraphy of the San Francisco de Paula
section, western Cube: Regional and global comparisons.
Micropaleontology, 45: 57-82.

Strong, C.P, Hollis, C.J., and Wilson, G.J., 1995. Foraminiferal,
radiolarian, and dinoflagellate biostratigraphy of late
Cretaceous to middle Eocene pelagic sediments (Muzzle
Group), Mead Stream, Marlborough, New Zealand. New
Zealand Journal of Geology and Geohysics, 38: 171-212.

Wang, C.S., Li, X.H., and Hu, X.M., 2003. Age of initial
collision of India with Asia: Review and constraints from
sediments in southern Tibet. Acta Geologica Sinica, 77: 16-24
(in Chinese with English abstract).

Wang, T.Y., Li, G.B,, Li, X.F., Niu, X.L., Zhang, J.B., and Xue,
S., 2016. Radiolarian assemblage from the mélange in the
southern margin to Yarlung —Zangbo Suture and its geological
significance. Geoscience, 30(2) : 445-453 (in Chinese with
English abstract).

Wang, X.H., Luo, H., XU, B., Zhu, Y.H., Chen, D.S., and Liu,
S.J., 2016. Upper Paleocene radiolarian fauna from the
sangdanlin section, southern Tibet, China and its geological
significance. Acta Micropalaeontologica Sinica, 33(2): 105-
126 (in Chinese with English abstract).

Xu, Z.Q., Dilek, Y., Yang, J.S., Liang, F.H., Liu, F., Ba, D.Z,,
Cai, Z.H., Li, G.W., Dong, H.W., and Ji, S.C., 2015. Crustal
structure of the Indus—Tsangpo suture zone and its ophiolites
insouthern Tibet. Gondwana Research, 27: 507-524.

Zhang, W.Y., and Li, G.B. 2017. The discovery of Eocene

charophytes from Duina, Yadong, southern Tibet, China. Acta
Micropalaeontologica Sinica, 34 (4) : 360-368 (in Chinese
with English abstract).

About the first author

LI Xinfa, male, born in 1989 in Fuyang
City, Anhui Province; PhD candidate in
China University of Geosciences (Beijing).
He is now interested in the study on
Cretaceous and Paleogene palacontology
and stratigraphy. Email: 1030193727@qq.
com; phone: +86 15600564959.

About the corresponding author

LI Guobiao, male, born in 1968 in
Wugang City, Hunan Province; PhD;
graduated from China University of
Geosciences (Beijing); professor at the
school of Earth Sciences and Resources,
& China University of Geosciences. He is
E now interested in the study on
palacontology and stratigraphy. Email:
- liguobiao@cugb.edu.cn;  phone:  +86
,_/ﬂ 13552818921.




