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Figures

Diagram showing continent-continent collision
Phanerozoic mountain ranges on the globe

Regions affected by India-Asia collision. The lines are to show active fauit (Yin & Harrison
2000). '

Geotectonic subdivisions of Himalayas (adapted from Valdiya, 1998).
Geological map of Ladakh (Sharma, 1991).

Geological map of western Ladakh (Thakur & Misra 1983).

Geological map of eastern Ladakh (meodified from Thakur & Bhat 1983).

Geological inap of Shyok Suture Zone in northern Ladakh (modified from Upadhyaya et
al., 1999 & Rai 1982).

Route map of Ladakh (Source Lombard 1981)
Rhyolite and ignimbrite of Khardung Volcanics near Khardung village in northern Ladakh

Ophiolitic mélange near the village Murgi on the bank of Nubra river. Green colour is of
serpentinization intermingling with the purple shale, chert and basalts.

Indus river valley east of Leh. The red colour (between the two black lines) along the river
is because of chert and marks the Indus Suture.

Intermingling of the light coloured granites and basic rocks in the southern margin of the
Ladakh batholith, near Chumathang village in Eastern Ladakh.

Ophiolitic mélange at the Sumdo nala section. Light coloured exotic limestone is caught up
in the ultramafics.

Pillow lavas near the village Chiktan in the western Ladakh

Spongtang klippe. Light yellow coloured sharp peaks are of Limestones, the dark coloured
ultramafics are seen to be thrusted over these younger limestones.

Iltustration of closure temperature concept. T, is the closure temperature and t. is the time.
The diffusive loss of daughter (D) ceases when the system is cooled to T, at time t,, After
that daughter to parent ratio (D/P) increases with the constant rate, corresponding to the
decay constant.

Cooling history diagram as derived by plotting the age-closure temperature, pairs of
different minerals. This is traditional method of thermochronology.
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Fig. 3.3.

Fig. 3.4.

Fig. 3.5.
Fig. 3.6.
Fig. 4.1.

Fig. 4.2.

Fig. 4.3.

Fig. 4.4.

Fig. 4.5.

Fig. 4.6.

Fig. 4.7.

Fig. 4.8.

Fig4.9.

Log (r/r,) plot. The local plateaus correspond to the sizes and the steep rises, from one
plateau to another, correspond to the gas content of different diffusion domains.

Schematic diagram of the complete Argon Gas extraction-Purification system. I Mass
Spectrometer, I Extraction System and Il Pumping System

A section through furnace and extraction unit.
Middle section of the S-S block showing assembly of the one of the valves

(Top) *°Ar/* Ar step heating results shown as apparent age spectrum for the sample LK209.
Errors in apparent ages are 2¢ without including error in J. Plateau age includes error in J.
(Bottom) “Ar/*®Ar vs. ®Ar/*°Ar correlation diagram is also shown with isochron age (%
26), “Ar/*Ar trapped ratio and MSWD value.

(Top) **Ar/®Ar step heating results shown as apparent age spectrum for the sample LK182.
Errors in apparent ages are 20 without including error in J. Plateau age includes error in J.
(Bottom) “Ar/®Ar vs. ®Ar/°Ar correlation diagram is also shown with isochron age (+
20), At/ Ar trapped ratio and MSWD value.

{Top) CArPAr step heating results shown as apparent age spectrum for the sample LK 176.
Errors in apparent ages are 2¢ without including error in J. Plateau age includes error in J.
(Bottom) “Ar/®Ar vs. ®Ar/ Ar correlation diagram is also shown with isochron age (%
26), ®Ar/* Ar trapped ratio and MSWD value.

“Ar°Ar step heating results shown as apparent age spectrum for the sample LX290. The
vertical side of the each box is 26 error in apparent age without including error in J. Error
in plateau-like age includes error in J.

(Top) “OAr/®Ar step heating results shown as apparent age spectrum for the sample
LK24WR. Vertical side of each box is 2o error in apparent age without including error in J.
The plateau-like age (+ 20) includes error in J. (Bottom) “°Ar/*°Ar vs. *Ar/*®Ar correlation
diagram is shown with isochron age (+ 26), “Ar/**Ar trapped ratio and MSWD value.

(Top) “°Ar/Ar step heating results shown as apparent age spectrum for the sample
LK24B. The vertical width of the each box is 2¢ error in apparent age without including
error in J. The plateau age includes error in J. (Bottom) “*Ar/”®Ar vs. *Ar/°Ar correlation
diagram is also shown with isochron age (+26), “’Ar/**Ar trapped ratio and MSWD value.

(Top) CAr/”Ar step heating results shown as apparent age spectrum for the sample
LK198WR. The vertical width of the each box is 2 ¢ error in apparent age without
including error in J. The plateau-like age includes error in J.

(Top) “°Ar/*Ar step heating results shown as apparent age spectrum for the sample
LK198M. The vertical width of the each box is 2¢ error in apparent age without including
error in J. The plateau age includes error in J. (Bottom) “’Ar/*®Ar vs. *Ar/**Ar correlation
diagram is also shown with isochron age (+26), “’Ar/*®Ar trapped ratio and MSWD value.

“Ar/°Ar step heating results shown as apparent age spectrum for the sample LK48. The
vertical side of the each box is 2¢ error in apparent age without including error in J.
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“Ar°Ar step heating results shown as apparent age spectrum for the sample LK57. The
vertical side of the each box is 2o error in apparent age without including error in J.

CAr°Ar step heating results shown as apparent age spectrum for the sample LK67. The
vertical side of the each box is 20 error in apparent age without including error in J.

“Ar/PAr step heating results shown as apparent age spectrum for the sample LG188. The
vertical side of the each box is 2¢ error in apparent age without including error in J.

©ArA2Ar step heating results shown as apparent age spectrum for the sample LK68. The
vertical side of the each box is 26 error in apparent age without including error in J.

“Ar/Ar step heating results shown as apparent age spectrum for the sample LG197. The
vertical side of the each box is 2¢ error in apparent age without including error in J.

“Ar/°Ar step heating results shown as apparent age spectrum for the sample LG166. The
vertical side of the each box is 2¢ error in apparent age without including error in J.

CAr P Ar step heating results shown as apparent age spectrum for the sample LK70. The
vertical side of the each box is 20 error in apparent age without including error in J.

(Top) “CAr/®Ar step heating results shown as apparent age spectrum for the sample LK47.
The vertical side of the each box is 2¢ error in apparent age without including error in J.
Error in plateau-age includes error in J. (Bottom) “*Ar/®Ar vs. *Ar/°Ar correlation
diagram is also shown with isochron age, **Ar/ SAr trapped ratio and MSWD value.

©Ar/°Ar step heating results shown as apparent age spectrum for the sample LK86. The
vertical side of the each box is 2o error in apparent age without including error in J.

(Top) OAr/oAr step heating results shown as apparent age spectrumfor the sample LK88.
The vertical side of the each box is 2¢ error in apparent age without including error in J.
Error in plateau-age includes error in J. (Bottom) ““Ar/*’Ar vs. ®Ar/®Ar correlation
diagram is also shown with isochron age, “*Ar/*Ar trapped ratio and MSWD value.

(Top) “°Ar/*Ar step heating results shown as apparent age spectrum for the sample LK90.
The vertical side of the each box is 2o error in apparent age without including error in J.
Error in plateau-age includes error in J. (Bottom) *°Ar/*Ar vs. *Ar/®Ar correlation
diagram is also shown with isochron age, “’Ar/*Ar trapped ratio and MSWD value.

(Top) “°Ar/* Ar step heating results shown as apparent age spectrum for the sample LG601.
The vertical side of the each box is 2o error in apparent age without including error in J.
Frror in plateau-like age includes error in J. (Bottom) “Ar/*°Ar vs. *Ar/*®Ar correlation
diagram is also shown with isochron age, “’Ar/**Ar trapped ratio and MSWD value.

(Top) **Ar/*Ar step heating results shown as apparent age spectrum for the sample LG87.
The vertical side of the each box is 2¢ error in apparent age without including error in J.
Error in plateau-like age includes error in J. (Bottom) “*Ar/°Ar vs. *Ar/*®Ar correlation
diagram is also shown with isochron age, “°Ar/*Ar trapped ratio and MSWD value.

(a) Arrhenius plot for sample LK 182; linear portion at initial low temperatures corresponds
to the activation energy and log (Do/rs) values used in the model (b) log(r/ro) plot to
estimate the diffusion parameters e.g. number of domains, volumes and sizes. (¢)
Laboratory obtained and modeled spectra corresponding to different cooling histories. (d)
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Fig. 5.2.

Fig. 5.3.
Fig. 5.4.
Fig. 6.1.

Cooling histories obtained by iteratively varying the initially assumed cooling history. The
family of curves represents the total number of possible cooling paths to reproduce the
laboratory obtained age spectrum.

(a) Arrhenius plot for sample LK 176; linear portion at initial low temperatures corresponds
to the activation energy and log (Dy/rs>) values used in the model (b) log(r/re) plot t,
estimate the diffusion parameters e.g. number of domains, volumes and sizes. (c)
Laboratory obtained and modeled spectra corresponding to different cooling histories. (d)
Cooling histories obtained by iteratively varying the initially assumed cooling history. The
family of curves represents the total number of possible cooling paths to reproduce the
laboratory obtained age spectrum.

Age spectra of Shyok Volcanics plotted together to show the consistency in their pattern
Cartoon diagram showing the evolution of the southern margin of the Asian plate.

Cartoon diagram showing the evolution of India-Asia collision zone with time.



