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Rare Earth Element Chemistry of Apatites From the Cretaceous to Paleogene Granitoids,
Southeastern Tibet

M.E Chu (1), S.L. Chung (1), X.R. Liang (2), W.L. Griffin (3), N.J. Pearson (3), Y. lizuka (4), X.H.
Li (2), Y.Q. Zhang (2)

(1) Department of Geosciences, National Taiwan University, Taipei, Taiwan, (2) Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou, China, (3) GEMOC, Maquarie University, Sydney, Australia, (4) Institute of
Earth Sciences, Academia Sinica, Taipei, Taiwan

E-mail: f88224109@ntu.edu.tw/Fax: +886-2-23636095

Accessory minerals such as zircon and apatite occur widely in various rocks because of their wide
stability in geological processes, which allow these minerals to be used as an indicator for not only
igneous petrogenesis but also potentially for sedimentary source provenance. In this study, using
EPMA and LA-ICP-MS composed of New Wave LUV-213 Nd-YAG laser and Agilent quadrupole
ICP-MS, we measured mgjor and trace element concentrations of apatite separates from two
principa types of Cretaceous to Paleogene granitoids from SE Tibet. These are (1) the I-type
Gangdese Batholith [~100-40 M&; with SIO, = 50-75 wt. %, ASI= 0.78-1.12, (La/Yb)n= 2.3-14.6,
(EWEU*)n= 0.15-1.19, eNd(T)= -1.6 to 3.7] and (2) the S-type Nyaingentanglha magmatic belt [>
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120 Ma; SIO, = 66-73 wt. %, ASI=1.07-1.30, (La/Yb)n= 6.5-23.1, (Ew/Eu*)n= 0.31-1.03, eNd(T)=
-10 to -16]. Although no systematic variations are observed in major elements for apatites from the
two types of granitoids, their trace elements, in particular rare earth elements (REE), have markedly
differences. Apatites from the I-type rocks are highly LREE-enriched and thus show steep REE
patterns [(La/Yb)n= 56-67], in contrast to those from the S-type rocks which show flat REE
patterns [(La/Y b)n= 0.84-0.99]. Moreover, whereas the latter are characterized by strong negative
Eu anomalies [(Euw/Eu*)n= 0.11-0.13], the former display only mild amounts of negative Eu
anomalies [(EuW/Eu*)n= 0.78-0.84]. Given the fact that both I- and S-types of the Tibetan granitoids
have LREE-enriched patterns, the “apparent” values of REE partition coefficients calculated by
dividing REE abundances of the apatites over those of the host rocks are distinct between the two
rock types. Our study indicates that REE chemistry of the apatites (1) changes between different
types of the host magmas and thus may be used as a probe into igneous petrogenesis, and (2) has
potential to be used as a sedimentary provenance indicator in particular when combined with in-situ
Sr isotope determinations of these apatites to be carried out.

New age and geochemical constraintsfor the origin of the Linzizong volcanic successions,
southern Tibet

H.-Y. Lee!, S-L. Chung, D.-J. Wen', C.-H. Lo*, J.-Q. Ji?, Q. Qian®, T.-Y. Lee*

! Department of Geosciences, National Taiwan University

2School of Earth and Space Sciences, Peking University

3 |nstitute of Geology and Geophysics, Chinese Academy of Sciences

* Department of Earth Sciences, National Taiwan Normal University

The Linzizong volcanic successions emplaced in the Lhasa terrane, southern Tibet are generally
considered as products of northward subduction of the Neo-Tethyan slab underneath Asia that
resulted in an Andean-type convergent margin before the India-Asia collision. Here we report new
“OAr/®Ar dating and geochemical data to better constrain the tempo-spatial distribution,
petrogenesis and geodynamic significance of the Linzizong volcanic rocks. The results show two
major episodes of eruptions, namely, a Cretaceous episode occurring dominantly in the northern
L hasa terrane from ~110 to 70 Ma and in the area around Lhasa city in the south at ~90 Ma, and an
Paleogene episode erupting only in the southern part of the Lhasa terrane from ~60 to 45 Ma. These
data allow us to re-evaluate the geologic context of the so-called Linzizong volcanic successions
that are re-defined as comprising the younger episode. The Paleogene successions consist
essentially of calc-alkaline rocks ranging from basalt to rhyolite, associated with a shoshonitic suite
emplaced in the Linzhou area, ~50 km north of the Lhasa city. Our data furthermore suggest a
southward migration and intensification of the volcanism marked by magmatic “flare-ups’ around
~50-45 Ma, which we interpret as products of the ending phase of the Neo-Tethyan subduction in
the early stage of the India-Asia collision because the overall geochemica characteristics of the
volcanic successions are comparable to those of the arc lavas from modern subduction zones. This
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would require rollback and steepening of the Neo-Tethyan dlab, a process that could have
intensified corner flow in the mantle wedge and caused significant partial melting. To account for
the generation of the Cretaceous and more widespread episode of volcanism, more detailed studies
are needed so that different models, such as Cretaceous low-angle subduction of the Neo-Tethyan
glab in the south and lithospheric deformation following the Triassic-Jurassic suturing between the
Lhasa and Qiangtang terranes in the north, may be better constrained.

Abstractsfor the AGU Fall Meeting, San Francisco, Dec. 12-17, 2004

Detrital zircon study along the Tsangpo River, SE Tibet

Y.-H. Liang !, S-L. Chung !, D.-Y. Liu?, S. Y. O'Reilly 3, M.-F. Chu !, J-Q. Ji % B. Song 2, N. J.
Pearson

! Dept. Geosciences, National Taiwan University, Taipei PO. Box 13-318, Taiwan

2 | nstitute of Geology, Chinese Academy of Geological Sciences, Beijing, China

3 ARC National Key Centre GEMOC, Macquarie University, Sydney, Australia

* School of Earth and Space Sciences, Peking University, Beijing, China

The interactions among tectonic uplift, river erosion and aluvial deposition are fundamental
processes that shape the landscape of the Himalayan-Tibetan orogen since its creation from early
Cenozoic time. To better understand these processes around the eastern Himalayan Syntaxis, we
conducted a study by systematic sampling riverbank sediments along the Tsangpo River, SE Tibet.
Detrital zircons separated from the sediments were subjected to U-Pb dating by the SHRIMP 1l at
the Beijing SHRIMP Center and then in-situ measurements of Hf isotope ratios using
LA-MC-ICPMS a GEMOC. These results, together with U-Pb ages and Hf isotope data that we
recently obtained for the Transhimalayan plutonic and surrounding basement rocks, allow a more
guantitative examination of the provenance or “protosource” areas for the river sediments.
Consequently, the percentage inputs from these source areas can be estimated. Our study indicates
that, before the Tsangpo River flows into the Namche Barwa Syntaxis of the eastern Himalayas
where the River forms a 180\deg Big Bend gorge and crosscuts the Himalayan sequences, the
Gangdese batholith that crops out just north of the River appear to be an overwhelming source
accounting for $\sim$50 \% of the bank sediments. The Tethyan Himalayan sequences south of the
River are the second important source, with an input of $isim$25 \%. The proportion of sediment
supply changes after the River enters the Big Bend gorge and turns to south: $\sim$25 \% of detrital
zircons are derived from the Greater Himalayas so that the input from the Tethyan Himalayas
decreases ( $<$ 10 \%) despite those from the Gangdese batholith remains high ($\sim$40 \%).
Comparing with the sediment budget of the Brahmaputra River in the downstream based on
literature Sr, Nd and Os isotope information, which suggests dominant ($\sim$90-60 \%) but
subordinate ($\sim$10-40 \%) contributions by the (Greater and Lesser) Himalayan and Tibetan
(including Tethyan Himalayan) rocks, respectively, the change is interpreted to be a result of
focused erosion along the Tsangpo-Brahmaputrariver system that behaves as one of the most active
mountain rivers on Earth.
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