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Niu D C, Zhang Z P, Dong H, Wang H T, Wu X M.Petrogenesis of the Zhagadang O—type adakite in Naidong County of Tibet:
Constraints from its geochemistry and Sr—Nd—-Pb isotopic compositions. Geological Bulletin of China, 2021, 40(8) : 1369-1379

Abstract: Adakite, as a set of intermediate—acid igneous rock assemblages with special geochemical characteristics, has a variety of genetic
models and special tectonic significance. The Zedang ophiolite is of great significance to the study of the evolution of the Neo—Tethys
Ocean.The trondhjemite outcropped in the Zedang ophiolite was selected to study its petrology, petrochemistry and Sr—Nd —Pb
isotopes. The results show that the Zhagadang trondhjemite is a high SiO, and Al,O,, rich Na,O(Na,O/K,0>2), low MgO, and para—
aluminous calc—alkaline series.It is characterized by high Sr and St/Y, low Y and Yb.These geochemical characteristics are comparable
with those of O—type adakite. The Zhagadang trondhjemite is rich in large ion lithophile elements(e.g., Rb, K and Ba), poor in high
field—strength elements(e.g., Nb, Ti and P) and rare earth elements, and exhibits a weak positive Eu anomaly. The St—Nd—Pb isotopic
compositions indicate that the Zhagadang trondhjemite is characterized by high Sr, Sm, Nd and Pb contents, with I, of 0.704251 ~
0.704329, Iy, of 0.512776~0.512807, positive &,( 1) values(6.61~7.22) and relatively uniform lead isotopic composition(**Pb/**Pb=
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18.378~18.495, *"Pb/*"Pb =15.542~15.554 and *"*Pb/*"Pb=38.336~38.406) . The study indicates that the Zhagadang trondhjemite

bearing mantle characteristics was formed by partial melting of the subducting oceanic slab at a certain depth. The result confirms the

existence of the Zedang intra—oceanic.

Key words: Zhagadang; trondhjemite; O —type adakite; Sc—INd—Pb isotopic; intra—oceanic arc
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Fig. 1 Symplified regional geological map of Naidong country(a)and geological map of zhagadang(b) , Tibet
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Fig. 2 Field outcrop photo(a)and microphotograph(b) of the Zhagadang trondhjemite
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Fig. 3 Petrogeochemical diagrams of Zhagadang trondhjemite
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Fig. 4 Normalized trace element patterns(a)and chondrite—normalized REE patterns(b) of Zhagadang trondhjemite
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Table 1 Compositions and characteristic parameters of major,trace element and REE of Zhagadang trondhjemite

FE G = D5958—3-3 D5958—4-5 D5959—-1—1 D5959-2-3 FE G = D5958—3-3 D5958—4-5 D5959—-1—1 D5959-2-3
Si0, 66.87 65.65 64.40 66.73 Sc 4.92 4.13 4.42 3.78
TiO, 0.17 0.16 0.20 0.15 Li 3.05 6.29 4.94 10.68
Al O, 17.58 18.39 18.74 17.83 Cs 0.75 0.73 0.74 1.60
TFe, O, 1.62 1.47 1.87 1.36 Be 2.39 2.46 3.03 1.65
MnO 0.06 0.05 0.06 0.07 Ga 17.66 16.95 19.43 17.76
MgO 0.87 0.81 0.99 0.72 Tl 0.29 0.28 0.27 0.32
CaO 2.64 3.25 4.11 3.67 Pb 29.86 29.28 20.54 31.40
Na, O 6.37 6.80 6.58 5.80 As 0.68 0.72 0.44 1.82
K,0 252 2.05 1.72 2.09 Bi 0.01 0.01 0.03 0.06
P,O;5 0.11 0.10 0.14 0.09 Ge 0.79 0.81 0.71 0.90
ek & 1.17 1.24 1.29 1.21 W 0.09 0.16 0.09 0.12
Bt 99.98 99.97 100.10 99.70 La 18.03 22.35 18.24 24.26
An 12.06 13.76 16.74 16.72 Ce 27.65 34.86 29.02 35.54
Ab 54.6 58.32 56.39 49.83 Pr 2.54 2.96 2.68 3.36
Or 15.1 12.29 10.31 12.53 Nd 8.23 9.83 8.60 10.12
A/NK 1.33 1.371 1.477 1.511 Sm 1.37 1.50 1.44 1.63
A/CNK 0.976 0.952 0.93 0.966 Eu 0.43 0.46 0.45 0.46
Mg* 51.82 52.30 51.29 51.26 Gd 1.28 1.26 1.18 1.17

Na, O/K,O 2.53 3.31 3.82 2.78 Tb 0.17 0.17 0.17 0.16
Rb 56.89 47.70 47.76 58.06 Dy 0.93 0.87 0.84 0.98

Sr 688.10 842.16 853.44 1058.21 Ho 0.19 0.19 0.16 0.20
Ba 1796.65 908.89 700.86 1457.97 Er 0.49 0.53 0.45 0.54
Th 6.89 9.02 6.29 10.44 Tm 0.09 0.08 0.09 0.09
U 1.20 1.96 1.48 2.18 Yb 0.58 0.63 0.61 0.70
Nb 6.09 5.89 5.34 6.05 Lu 0.11 0.12 0.11 0.12
Ta 0.40 0.34 0.36 0.33 Y 6.29 6.55 5.78 6.64
Zr 82.39 102.40 97.51 103.91 SREE 62.08 75.82 64.04 79.34
Hf 2.25 2.45 2.54 2.70 LREE/HREE 15.24 18.63 16.75 18.99
Co 257 1.52 1.52 1.26 (La/Yb) 20.70 23.28 19.82 22.83
Ni 6.60 5.06 6.02 3.63 (La/Sm) 8.00 9.10 7.73 9.09
Cr 10.09 8.78 13.17 7.16 dEu 1.01 1.04 1.08 1.03
\Y% 39.21 30.62 47.84 27.12 3Ce 0.96 1.00 0.97 0.92

T :Mg®=100( Mg/Mg+Fe?") ; ERICE & 0% , R £ &Rk 107
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Table 2 Sr.Nd and Pb isotope data of Zhagadang trondhjemite

[ AL D5958-3-3 D5958—4-5 D5959—1-1 D5959-2-3| [RFEL4LM D5958-3-3 D5958—4—5 D5959—1—1 D5959-2-3
Rb 56.89 47.70 47.76 58.06 Topp/ Ma 6291 6876 6240 6538
Sr 688.10 842.12 853.44 1058.21 SRb/%0Sr 0.23915 0.16385 0.16189 0.15871
Sm 8.23 9.83 8.60 10.12 87Sr/80 Sy 0.70486 0.70468 0.70461 0.70466
Nd 1.37 1.50 1.44 1.63 I, 0.704329  0.704329 0.704251 0.704303
U 1.20 1.96 1.48 2.18 Ina 0.512799  0.512776  0.512807  0.512779
Th 6.89 9.02 6.29 10.44 £g.(1) 0.2 0.1 -1 -0.2
Pb 29.86 29.28 20.54 31.40 206 p/ 2% ph 18.413 18.378 18.495 18.382
7 Sm/ M Nd 3.64769 3.99721 3.63911 3.78579 207 ph/ 24 ph 15.542 15.554 15.549 15.547
"N/ "N 0.512694  0.512682 0.512745 0.512708 208 pp,/ 204 ppy 38.336 38.406 38.358 38.374
ena(t) 7.06377 6.61278 7.22183 6.67386 200 p,/ 27 ph 1.1847 1.1816 1.1895 1.1824

7 :Sm Rb . Sr . Nd .U, Th F1 Pb #47K 107°
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