
Objective 
 
The Himalayan leucograite, which is typical production 

of continent-continent collision orogenic belt, has become 
a research hotspot of the Tibetan Plateau. The research on 
the leucogranite would help to verify and improve the 
continent-continent collision orogenic theory.  (Huang et 
al., 2017; Fig. 1a). Previous studies show the Himalayan 
leucogranite was mainly melted from crust materials (Guo 
and Wilson, 2012). But it remains controversial for the 
formation model as to whether it formed from gathering of 
dikes or diaper of deep magma chambers. The Himalayan 
leucogranite  can  be  divided  into  Tethyan  Himalayan 
leucogranite in the north and High Himalayan leucogranite 
in the south by the Southern Tibetan Detachment System 
(STDS) (Yin et al., 2006; Fig. 1b). The Lhozhag area, 
located  in  the  eastern  part  of  the  High  Himalayan 
leucogranite  belt  and  develops  a  large  amount  of 
tourmaline leucogranite, garnet leucogranite and two-mica 
granite, is an ideal area to verify their formation model. 
This study firstly tries to probe the formation process of 
the Lhozag leucogranites with the zircon U-Pb dating. 

 
Methods 

 
This study performs U-Pb isotopic dating on a garnet 

leucogranite sample from Lhozag. zircons were separated 
by  heavy-liquid  and  magnetic  methods.  The  internal 
growth structure of zircon grains was revealed with the 
cathodoluminescence  (CL)  imaging  technique  at  the 
Institute of Geology and Geophysics, Chinese Academy of 
Sciences. One part of the zircon U-Pb dating spots was 
done  using  LA-ICP-MS  at  the  Key  Laboratory  of 
Metallogeny and Mineral Assessment, Institute of Mineral 
Resources, CAGS. Laser sampling was performed using a 
Newwave  UP  213  laser  ablation  system.  A  Thermo 
Finnigan Neptune MC-ICP-MS instrument was used to 
acquire ion-signal intensities. Off-line raw data selection 

and integration of background and analyze signals, and 
time-drift correction and quantitative calibration for U-Pb 
dating was performed with the by ICPMSDataCal. The 
other part of the zircon U-Pb dating spots was performed 
using LA-ICP-MS at the Key Laboratory of Orogenic 
Belts and Crustal Evolution, Peking University. Isotopic 
ratios of zircons were calculated using GLITTER (ver. 
4.4). Concordia ages and diagrams were obtained using 
Isoplot/Ex (3.0). The common lead was corrected using 
LA-ICP-MS  Common  Lead  Correction,  followed  the 
method of Andersen (2002).  

 
Result 

 
The CL images show that the zircon grains are euhedral

-subhedral with long columnar shape, and range in a size 
from 90 to 150 μm with aspect ratios of 1:1–1:3. The 
zircon grains normally show spongy texture in the core 
due to the dissolution by fluids. And the rims normally 
show oscillatory zonings. The CL images generally show 
weak  luminescence  because  of  high  contents  of 
radioactive  elements.  This  study  performs  40  spots 
analyses with 34 efficient spots. The old zircons with 
strong luminescence contain U of 142–1818 ppm, Th of 
96–1136  ppm,  with  Th/U  rations  of  0.2–1.3.  Their 
206Pb/238U ages range from 411 to 784 Ma. The rims which 
exhibit clear oscillatory zoning with weak luminescence 
contain higher U of 694–9537 ppm, Th lower than 286 
ppm, with Th/U ratios lower than 0.1, indicating that they 
crystallized from the anatectic melt. The 206Pb/238U ages 
range from 17.1 Ma to 28.5 Ma, with two clusters of 
24.1±0.5  Ma  (MSWD=3.3,  n=7)  and  17.7±0.4  Ma 
(MSWD = 2.1, n=9) (Fig. 1c). 
 
Conclusion 

 
The granitic rocks alternatively form from assembling 

of dikes or diapirism of magma chambers. The maximum 
time span for granitoid formed from diapirism of magma 
chambers can’t be more than 1 Ma. The age spectrum 
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diagram of the leucogranite shows the anatexis of Lhozag 
area started from 28.5 Ma and continued to 17.1 Ma with 
two intense melting events respectively at 24.1 Ma and 
17.7 Ma (Fig. 1d), which is much longer than the time 
span of diapirism of magma chambers. All of these zircon 
U-Pb age results are continuous increasing and that results 
are  with  minor  errors  individually  (Fig.  1d),  which 
illustrate that the Lhozag leucogranite was derived from 
protracted melting of crust.. Therefore, the leucogranite in 
Lhozag is considered to be assembled by diking. 
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Fig. 1. (a) Simplified map of tectonic boundaries and units of Himalaya; (b) simplified geologic map of the Himalayan orogenic 
belt; (c) the zircon U-Pb dating concordia diagram and (d) age spectrum diagram of the Lhozag leucogranite.  
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