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Abstract  Taking the Sierra Nevada batholith for example  the authors give a comprehensive review of the root zone pro-
cesses and tectonogeomorphic responses during the formation and tectonic evolution of a large—scale granitic batholith. In a
continental arc environment  the processes responsible for the formation and evolution of a large—scale batholith involve 1
basaltic magma underplating near the lower crust—upper mantle 2 dehydration and partial melting of lower crustal material
production of a large volume of granitic magma and related high—density garnet pyroxenite at the root of a batholith 3
occurrence of negative gravity instability 4 removal of such high—density material beneath a granitic batholith as drips ei-
ther spontaneously or induced by nearby deformation 5 potassic basaltic volcanism by low degrees of partial melting of the
residual lithospheric mantle 6  large—magnitude surface subsidence and tensional deformation directly above the drip struc-
ture and 7 abrupt rise of mountain belts. Highly dynamic drip tectonics as imaged in the southern Sierra Nevada batholith
may have been a major factor that maintains the high elevation of the Sierra Nevada mountain range.
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Fig.1 Generalized amphibolite melting relationships

as a function of pressure and temperature
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Fig.7 Pressure—temperature diagram showing the results of thermobarometry and composition
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1 Sr Nd
Table 1 Sr and Nd isotopic compositions of Cenozoic mantle xenoliths from the Sierra Nevada

Rb/ug ¢ St/pg g “Rb/“Sr YSr/%Sr ¥Sr/*Sr i Sm/pg g
P—1 0.61 17.80 0.0980 0.704090 0.704078 0.28
96D—18 7.52 123.49 0.1752 0.706994 0.706973 0.30
BC98-2 1.81 115.78 0.0451 0.707723 0.707718 0.24
BC77 4.71 97.70 0.1386 0.706114 0.706098 0.39
P-10 0.90 109.83 0.0235 0.706276 0.706273 0.54
1026V 2.42 159.38 0.0437 0.706176 0.706171 0.16
P-6 4.75 113.10 0.1207 0.706354 0.706340 0.50
OK98-2 0.17 118.11 0.0406 0.707786 0.707781
OK98-3 0.40 97.43 0.0118 0.707103 0.707102 0.59
OK98—4 0.97 87.97 0.0319 0.706466 0.706462 0.47
OK98-9 0.54 121.92 0.0128 0.706903 0.706901 0.43
Nd/pg g 9Sm,/MNd N/ Nd i 0 o i M0/ Os
P—1 0.66 0.2537 0.512920 55 5.44 0.1279
96D—18 1.61 0.1111 0.512983 6.73 6.82 0.1281
BC98-2 5.30 0.0272 0.513036 7.76 7.94 0.1219
BC77 5.80 0.0405 0.511578 —20.68 —20.52 0.1263
P-10 7.49 0.0434 0.511685 —18.59 —18.43 0.1263
1026V 2.48 0.0391 0.511478 —22.62 —22.46 0.1507
P-6 3.28 0.0922 0.512260 -7.37 —7.26 0.1288
OK98-2 0.1235
OK98-3 8.08 0.0437 0.512093 —10.62 —10.46 0.1309
OK98—4 3.70 0.0770 0.512137 =9.77 —9.65 0.1271
OK98-9 7.01 0.3685 0.512222 —8.11 —7.94 0.1297
St Nd Zeng © )=~ =1 1o
i=8.3Ma Os Lee
Os Os Sr Nd 71

1 Os 8.3 Ma Sr Nd
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chemical processes responsible for the formation

of the Sierra Nevada batholith and its high—density root
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