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U-Pb ages of the Himalayan foreland basin Northeast India:
Implications for the India-Asia collision
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SUMMARY

Syn- and post-collision between Indian and Eurasian
plates, several peripheral foreland basins were formed that
accommodate the detritus from the adjoining regions. The
geochronological study is a precise tool for understanding
the provenance in this regards several studies have been
carried out in the central and western Himalayan foreland
basin, while very little in the eastern Himalaya. The
present study carried out in the Siang river valley, eastern
Himalaya by means of detrital zircon U-Pb
geochronology. The Late Paleocene to Early Eocene
Lower Yinkiong Formation and Early to Mid-Eocene
Upper Yinkiong Formation, deposited in the distal
foredeep and foredeep deopzone of the foreland basin
respectively. The detrital ages of the Lower Yinkiong
Formation are dominantly older than late Paleozoic,
resembling the cratonic and early Himalayan Thrust Belt
(HTB) affinity. However, there is the presence of
Cenozoic age grains in Upper Yinkiong Formation
indicate the HFB source and possible the granitic body
within the Asian plate. This shifting of source regions
signifies the India-Asia collision in the Eastern Himalaya
began before or immediately after the Early Eocene (~56-
50 Ma).
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INTRODUCTION

When and where the first time Indian and Eurasian plates come
in contact is immensely studied in different sections along the
collisional belt. However, still, this is a hot topic of debate.
Existing research highlighted that the collision age with in a
range between ca. 65 Ma and 58.5 Ma (Cai et al., 2011;
DeCelles et al., 2014), ca. 51 Ma (Ding et al., 2017; Ding et al.,
2016b) and even younger ~34 Ma (Aitchison et al., 2007).
Similarly, the collision first took place in the western section
between ca. 65 Ma and 55.5 Ma, and in eastern section at ca. 49
Ma (Beck et al., 1995). Where some research argue that the first
contact was in central Himalaya at ca. 65 Ma and later on
eastern and western section (e.g. Cai et al., 2011; Ding et al.,
2016a; Ding et al., 2005). There are numbers of studies in
central and western Himalaya however, limited studies in
eastern Himalaya. The present study in based on the widely
used detrital zircon U-Pb geochronology for the provenance
analysis, and the petrography on the Paleogene foreland basin
sequence in Siang valley NE India. The results show that the
collision between these two plates in this region took place
within the Early Eocene (~56-50).
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METHOD AND RESULTS

A petrography study; Gazzi-Dickinson point counting method
(Dickinson, 1985; Ingersoll et al., 1984), in which >300 grains
from each thin-section was counted and the results plotted in
the ternary diagram. By following the heavy mineral separation
techniques, zircons grain were extracted from each sandstone
samples, mounted in epoxy. About 100-150 zircon grains from
each sample were run through LA-ICP MS and further data
were analyzed from Glitter and Isoplot software. For detail
description follows Cai et al. (2012).
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Figure 1. Detrital zircon U-Pﬂb ages of Yingkong Group with
geochronological ages of the possible provenance (left
section of the map) with a tectonic model.

CONCLUSIONS

The Yingkong group contrasty have two different sets of U-b
ages. The late Paleocene to early Eocene Lower Yinkiong
Formation yielded dominant numbers of late Paleozoic and
older detritus indicating the cratonic and HTB affinity. Where,
mid-Eocene Upper Yinkiong Formation yielded the Cenozoic
detritus, which are similar to the granitic body within the Asian
plate along with the HFB source. This shifting of the source is
possibly due to the change in the topography of the Himalaya
and Tibet that concluded the possible India-Asia collision
happened in this section during or before early Eocene (i.e.,
~56-50 Ma) in eastern Himalaya which is younger age than age
given by past studies in the central section. Therefore, the India-
Asia collision initially occurred in the central and laterally
migrated east-west.

ACKNOWLEDGEMENT
We are thankful to Dr. Tapos K Goswami, Dr. Devojit

Bezbaruah and Mr. Mondip Sarma from Dibrugarh University,
India for their extensive support during field work.



U-Pb ages of the Himalayan foreland basin Northeast India

REFERENCES

Aitchison, J. C., Ali, J. R., and Davis, A. M., 2007, When and
where did India and Asia collide?: Journal of Geophysical
Research: Solid Earth (1978-2012), v. 112, no. B5.

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, v. 373,
no. 6509, p. 55-58.

Cai, F., Ding, L., Leary, R. J., Wang, H., Xu, Q., Zhang, L.,
and Yue, Y., 2012, Tectonostratigraphy and provenance of an
accretionary complex within the Yarlung-Zangpo suture zone,
southern Tibet: insights into subduction-accretion processes in
the Neo-Tethys: Tectonophysics, v. 574, p. 181-192.

Cai, F., Ding, L., and Yue, Y., 2011, Provenance analysis of
upper Cretaceous strata in the Tethys Himalaya, southern
Tibet: Implications for timing of India—Asia collision: Earth
and Planetary Science Letters, v. 305, no. 1-2, p. 195-206.

DeCelles, P. G., Kapp, P., Gehrels, G. E., and Ding, L., 2014,
Paleocene-Eocene foreland basin evolution in the Himalaya of
southern Tibet and Nepal: implications for the age of initial
India-Asia collision: Tectonics, v. 33, no. 5, p. 8§24-849.

Dickinson, W. R., 1985, Interpreting provenance relations
from detrital modes of sandstones, Provenance of arenites,
Springer, p. 333-361.

Baral, Ding and Neupane

Ding, H., Zhang, Z., Dong, X., Tian, Z., Xiang, H., Mu, H.,
Gou, Z., Shui, X., Li, W., and Mao, L., 2016a, Early Eocene
(c. 50 Ma) collision of the Indian and Asian continents:
Constraints from the North Himalayan metamorphic rocks,
southeastern Tibet: Earth and Planetary Science Letters, v.
435, p. 64-73.

Ding, L., Kapp, P., and Wan, X., 2005, Paleocene—Eocene
record of ophiolite obduction and initial India-Asia collision,
south central Tibet: Tectonics, v. 24, no. 3.

Ding, L., Maksatbek, S., Cai, F. L., Wang, H. Q., Song, P. P.,
Ji, W. Q., Xu, Q., Zhang, L. Y., Muhammad, Q., and Upendra,
B., 2017, Processes of initial collision and suturing between
India and Asia: Science China-Earth Sciences, v. 60, no. 4, p.
635-651.

Ding, L., Qasim, M., Jadoon, I. A. K., Khan, M. A, Xu, Q.,
Cai, F., Wang, H., Baral, U., and Yue, Y., 2016b, The India—
Asia collision in north Pakistan: Insight from the U-Pb detrital
zircon provenance of Cenozoic foreland basin: Earth and
Planetary Science Letters, v. 455, p. 49-61.

Ingersoll, R. V., Bullard, T. F., Ford, R. L., Grimm, J. P.,
Pickle, J. D., and Sares, S. W., 1984, The effect of grain size
on detrital modes: a test of the Gazzi-Dickinson point-
counting method: Journal of Sedimentary Research, v. 54, no.
1, p. 103-116.

Upper Yinkiong ( n-471)

M34

40 80 1
e Age (Ma%0

160 200

Wr Yinkiong ( n-953)

Younger Grains representing Asian Source
—— Gangdese Arc (GA)

LAGA

JAAKL

A AN/

~ Lohit Batholith (LtB) :
f\ LB

Karakoram Block (KB) (N-285)

— Lhasa Block (LB) (N-956)

—— Kohistan Ladakh Arc (KL) (N-1308) g O Moy

160 200

AEGC 2019: From Data to Discovery — Perth, Australia



