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Fig.1 Sketch geological map of the Lhasa Block (a) and the Yaduo intrusion in the Gaize area (b)
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Fig.2 Field contact relationship between the Yaduo diorite and the sandstone of the Duoni Formation in the Gaize area
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Fz1 MWITEAKEHEA U-Pb FRFMIRER
Table 1 U-Pb dating results of the zircon from the Yaduo diorite in the Gaize area
(x107%) (Ma)
Pb U 27pb/* P lo 27pp/23U lo 206ty lo o/ U 1e PbAU o
1 167 1731 0.0434 0.0023 0.1013 0.0054 0.0168 0.0002 98 5 108 1.4
2 149 1480 0.0475 0.0029 0.1091 0.0064 0.0168 0.0002 105 5.9 107 1.4
3 178 1813 0.0489 0.0025 0.1105 0.0056 0.0165 0.0002 106 5.1 105 1.3
4 140 1491 0.0572 0.0034 0.1367 0.0082 0.0171 0.0003 130 7.4 110 1.6
5 138 1444 0.0557 0.0033 0.1282 0.0074 0.0168 0.0002 123 6.7 108 1.5
6 105 1105 0.0607 0.0044 0.1381 0.0102 0.0164 0.0003 131 9.1 105 1.8
7 364 2696 0.0512 0.0023 0.1155 0.0048 0.0168 0.0004 111 4.4 107 2.3
8 154 1570 0.0644 0.0045 0.1562 0.0116 0.0171 0.0003 147 10.1 110 1.6
9 148 1419 0.0489 0.0026 0.1134 0.0062 0.0169 0.0002 109 5.7 108 1.4
10 107 1367 0.0532 0.0036 0.1168 0.0075 0.0161 0.0002 112 6.9 103 1.5
11 177 1714 0.0454 0.0027 0.0987 0.0055 0.0159 0.0002 95.6 5.1 101.9 1.3
12 171 1699 0.0473 0.0027 0.1076 0.0062 0.0164 0.0002 104 5.6 105 1.3
13 190 1969 0.0432 0.0024 0.0993 0.0054 0.0168 0.0002 96.1 5 108 1.4
14 124 1290 0.0411 0.0031 0.0903 0.0065 0.0162 0.0003 87.8 6.1 104 1.7
114 PM16-10 150, (1)
0.022" ) i
106
102 (
o8 5a, b); (2) ,
; 0.018 Sr Eu  (3Eu=0.89, 5a):(3)
=
0.014 ’ ’
M FEIIER: 106.351.5 Ma - Bu Sr (0Eu=1.08),
MSWD=2.9(n=14) , Eu Sr
0.010 ) , , (8Eu=1.02)( 5c,d)
0.07 0.09 0.11207Pb/(2)::51§ 0.15 0.17 8Nd(t) (2.65~1.42)
Nd (tpm=0.67~0.80 Ga)( 2, 6)
3 N U-Pb (PM16-3)
Fig.3 U-P(b c)oncordia diagram and CL imagines of (*'Sr/Sr); - (0.7052),
zircon from the Yaduo intrusive rock in the Gaize (87ST/8GSr)i (0.7045~0.7049)( 2, 6) >
area enda(£)(2.65~2.32)
3.2 (1.76~1.42)
Sr-Nd N N
2 Si0,  50.25%~74.26%( 2), 4 PTJ I/ﬁ
Si0,-(K,0+Na,0) 4.1
(Middlemost, 1994)( 4a) , Harker ) ,
()
(). ( 4a-b) :
(K,0/Na,0=0.22~0.54), (PM16-10)
Mg (54) Mg" (14~48) , (
, Nb Cr Ni) ( Sr) Sr/Y Si0,
( 95, : (  Ta~c, g), (  La,
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Table 2 Major (%), trace element (x107°) concentrations and isotope compositions of the Yaduo intrusive rocks in the

Gaize area
PM16-2 PM16-3 PM16-5 PM16-10 PM16-11 PM16-12 PM16-20 PM16-21 PM16-16
(E) 83°30'33.75" 83°30'32.41" 83°3030.42" 83°307220.35"  83°3017.61" 83°30'16.42" 83°29'46.49" 83°29'43.43" 83°29'54.58"
N) 32025'45.34" 32°25'44.56" 32025'43.66"  32°25'38.07"  32°25'35.73" 32°25'34.98" 32°25'15.78" 32°25'13.64" 32°25'19.39”
106.3£1.5 Ma
SiO; 53.94 52.58 50.62 50.25 56.03 58.19 64.78 61.87 74.26
TiO, 1.32 1.25 1.42 0.99 1.35 1.33 0.48 0.48 0.09
ALO; 17.65 18.06 18.4 20.42 17.12 16.47 16.72 16.04 14.86
FeO 4.5 53 5.15 4.45 4.3 4 0.73 2.83 0.73
Fe, 04 3.5 2.74 4.15 2.52 3.33 3.36 3.66 1.61 0.61
MnO 0.14 0.14 0.14 0.12 0.14 0.17 0.07 0.07 0.06
MgO 3.18 3.89 4.16 4.27 2.55 2.31 0.38 1.64 0.25
CaO 6.56 6.57 7.09 7.76 6.17 4.85 2.64 4.23 0.78
Na,O 4.21 4.72 3.93 3.36 4.29 4.59 4.38 4.13 4.13
K,0 1.51 1.05 1.53 1.1 1.42 1.41 1.83 1.7 2.21
P,0s 0.31 0.28 0.22 0.2 0.34 0.42 0.22 0.22 0.06
LOI 2.5 2.69 2.39 3.88 2.28 2.3 3.83 4.74 1.73
Total 99.32 99.27 99.2 99.32 99.32 99.4 99.72 99.56 99.77
La 26.4 23.2 17.6 18.1 29.4 35.9 24.1 243 14.3
Ce 48.4 42.5 45.1 443 54 65.6 42.8 42.6 33.5
Pr 6.65 5.96 4.53 4.46 7.22 8.83 5.24 5.21 3.18
Nd 26.9 24.6 19.3 18 28.5 36 19.7 19.9 12
Sm 5.55 5.06 4.04 3.68 5.63 6.99 3.27 3.41 2.36
Eu 1.72 1.64 1.34 1.24 1.73 2.03 1.03 1.2 0.779
Gd 5.74 5.35 4.45 3.54 5.89 7.17 2.76 2.83 2.23
Tb 0.83 0.83 0.61 0.57 0.85 1.07 0.34 0.37 0.28
Dy 4.62 4.53 3.51 3.18 4.82 5.95 1.51 1.7 1.24
Ho 0.91 0.88 0.70 0.60 0.92 1.12 0.25 0.30 0.21
Er 2.34 2.26 1.79 1.59 2.42 2.85 0.665 0.736 0.554
Tm 0.38 0.36 0.29 0.25 0.39 0.45 0.10 0.10 0.10
Yb 2.29 2.09 1.77 1.54 2.32 2.75 0.59 0.71 0.60
Lu 0.33 0.30 0.25 0.21 0.35 0.39 0.08 0.10 0.09
Rb 37.2 19.4 57.7 34 37.5 32.1 67.9 46.9 99.2
Ba 428 411 363 269 347 379 504 445 537
Sr 462 504 517 538 430 438 361 459 167
Ta 1.00 0.64 0.42 0.87 1.11 1.12 0.57 0.38 1.17
Nb 12.0 9.14 7.58 8.59 14.1 15.3 6.08 4.8 11.9
Hf 5.33 4.75 3.65 3.82 6.55 5.86 3.77 3.36 2.25
Zr 153 138 114 104 195 225 128 114 48.2
Y 23.6 22 17.7 15.9 23.7 28.8 6.92 7.66 6.37
Th 4.89 3.41 3.73 3.21 6.23 6.66 5.84 5.57 5.19
U 0.76 0.61 0.62 0.61 1 1.44 1.2 1.11 2.08
Cr 38.4 45.5 43.2 70.5 25.7 23.9 22.1 22 7.18
Ni 11.5 22.4 21.3 31.3 2.19 0.8 5.79 7.45 2.79

Sc 21.4 24.6 24.4 19.5 18.3 18.6 6.93 8.38 2.87
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2:
PM16-2 PM16-3 PM16-5 PM16-10 PM16-11  PMI16-12  PM16-20  PM16-21  PM16-16
(E) 83°3033.75"  83°3032.41"  83°30730.42"  83°3020.35” 83°30'17.61” 83°30'16.42" 83°29'46.49" 83°29'43.43" 83°29'54.58"
N) 32°25'4534"  32°25'44.56"  32°25'43.66"  32°2538.07" 32°25'35.73" 32°25'34.98” 32°25'15.78" 32°25'13.64” 32°25'19.39"
106.3+1.5 Ma
\% 209 205 266 172 166 125 72 80.8 7.82
Co 25.0 26.4 35.2 31.1 20.0 14.7 9.46 11.4 3.62
Ga 22.0 19.9 22.6 20.9 21.2 20.7 19 17.4 17.2
Mg" 0.43 0.48 0.46 0.54 0.39 0.37 0.14 0.41 0.26
Nb/Ta 12 143 18 9.9 12.7 13.7 10.7 12.6 10.2
Sr/Y 19.6 229 29.2 33.8 18.1 15.2 522 59.9 26.2
La/Yb 115 11.1 9.9 11.8 12.7 13.1 40.6 34.4 23.8
Nb/La 0.45 0.39 0.43 0.47 0.48 0.43 0.25 0.2 0.83
7S m/"*Nd 0.126 0.125 0.127 0.124 0.12 0.118 0.101 0.104 0.12
Nd/ **Nd 0.512713 0.512724 0.512704 0.512658  0.512665  0.512658
26 0.000005 0.000005 0.000005 0.000008  0.000005  0.000004
("Nd/NdY,; 0.512627 0.512639 0.512622 0.512589  0.512593  0.512576
ena(f) 2.42 2.65 232 1.68 1.76 1.42
8TRb/*Sr 0.111 0.183 0.252 0.544 0.296 1.719
878r/80sr 0.705338 0.704708 0.705048 0.705487  0.705139  0.707264
26 0.000009 0.000008 0.000007 0.000007  0.000008  0.000008
*7sr/*sr),; 0.705183 0.704454 0.704697 0.704731  0.704729  0.704877

: Mg™=100xMg>" /(Mg**+Fe?"); ¥St/%Sr=""S1/5°Sr—""Rb/**Srx(e"'~1), Arp-5=0.0142 Ga™'; ena()=("**Nd/"**Ndsampic(t)/' *Nd/"**Ndcnur(H)-1)x10%,
"IN/ Ndenur(9)=0.512638-0.1967x(e"-1)
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Late Early Cretaceous Crustal Growth in Northern Lhasa Block:
Evidence from ca. 106 Ma Intrusive Rocks in the Yaduo Area, Gerze County

DONG Han'", GOU Guoning >**, QI Yue**, DUAN Kai ', ZHANG Zhiping', WU Yong',
JIAO Shiwen', HAO Lulu®?®, CHEN Fukun® and WANG Qiang’

(1. The Third Geological and Mineral Resource Survey Institute, Geology and Mineral Bureau of Gansu Province,
Lanzhou 730050, Gansu, China; 2. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China; 3. University of Chinese
Academy of Sciences, Beijing 100049, China; 4. Key Laboratory of Crust-Mantle Materials and Environments,
School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: The time and mehanism for Late Mesozoic crustal growth in the northern Lhasa Block are controversial. This
study presents zircon U-Pb age and whole-rock geochemical data for the Yaduo intrusion. The Yaduo intrusive rocks
were generated in the Late Early Cretaceous (ca. 106 Ma), and consist of monzodiorite, diorite, granodiorite porphyry,
and granite porphyry. They are calc-alkaline, and characterized by enrichment of light rare earth element and depletion
of Nb and heavy rare earth element, and constant exg(?) (2.65 — 1.42) and (*’Sr/**Sr); (0.7045 — 0.7049) values. We suggest that
the monzodiorite and diorites were generated by crustal assimilation and fractional crystallization of basaltic magmas
derived from metasomatized mantle peridotites. The granodiorite and granite porphyries are geochemically similar to
the adakites. They were derived from partial melting of the thickened and newly underplated basaltic lower crust. In the
late stage of Early Cretacous (118 — 105 Ma), the roll-back of subducted Bangong-Nujiang Tethyan oceanic lithospheric
slab triggered the upwelling of asthenosphere, which caused the partial melting of overlying mantle or decompressional
melting of the subducting slab. The continuous underplating as well as the eruption of depleted mantle-derived magmas
in northern Lhasa caused the Late Mesozoic crustal growth.

Keywords: crustal growth; underplating; slab roll back; Lhasa; Tibet



