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Fig.1 Geological sketch map (A) and field photograph (B) showing the location of the Hongliuxia volcanic field and the relationship

between the andesitic dike and the shoshonitic basaltic flow on the northern margin of the Qinghai—Tibet Plateau

1—Quaternary ; 2—Hongliuxia volcanic field; 3—Neogene terrestrial clastic rocks;4—Cretaceous argillaceous—arenaceous rocks;

5—Early Paleozoic orogenic belt; 6—Precambriam metamorphic basement rocks ; 7—Paleozoic ; 8—Granodioritic rocks; 9—Granitic rocks;

10—Thrust fault; 11—Strike—slip fault; 12—Fault
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Table 1 Major and trace element compositions of basaltic

and andesitic rocks in the Hongliuxia area, northern margin
of the Qinghai-Tibet Plateau

FE b A B4 99Y632
Si0/107 48.84 50.07 57.34
TiO, 1.67 1.91 0.74
AL20, 15.72 16.67 14.64
Fe;0, 6.10 424 1.63
FeO 3.81 438 1.46
MnO 0.16 0.15 0.11
MgO 7.69 5.54 2.58
Ca0 8.13 7.10 5.65
NazO 3.59 4.02 5.95
K:0 1.87 3.08 5.88
P05 0.52 0.91 0.09
LOI 0.88 0.89 3.55
Total 99.95 99.67 99.62
A/CNK 0.6925 0.7289 0.5540
Na:0+K;0 5.46 7.11 11.83
(ug/g)

Se 25.65 21.85 5.36
\ 170.00 158.00 13.80
Cr 233.87 130.97 4.96
Ni 89.54 55.63 3.28
Co 49.58 46.53 3.92
Cu 28.67 30.79 7.36
Zn 99.26 105.76 56.50
Ga 20.21 21.63 15.30
Rb 27.88 55.03 114.00
Sr 750.00 1184.67 529.00
Y 21.57 23.78 48.20
Zr 210.32 255.93 1421.00
Nb 21.28 3431 104.00
Ba 748.33 1296.67 577.00
La 39.95 60.90 148.00
Ce 80.97 130.60 312.00
Pr 9.48 15.26 29.70
Nd 3834 58.60 97.00
Sm 7.28 9.39 14.00
Eu 223 2.53 0.70
Gd 6.09 6.95 10.80
Th 0.94 0.99 1.60
Dy 477 5.03 8.85
Ho 0.82 0.91 175
Er 222 2.63 5.65
Tm 0.29 0.36 0.85
Yb 1.80 2.24 5.77
Lu 0.26 0.33 0.87
Hf 493 6.01 26.40
Ta 1.77 2.88 8.48
W 79.24 141.69 1.03
Pb 8.91 15.95 19.00
Th 3.53 5.66 39.80
U 0.69 1.15 733
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Fig.2 K,O versus SiO, covariation diagram of the Hongliuxia

volcanic rocks (after references [7—8])
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Table 2 Isotope ratios of Sr, Nd and other important

elements in the Hongliuxia intermediate—basic volcanic

rocks on the northern margin of the Qinghai-Tibet Plateau

JLE HE AH B4 99Y632
Rb/Sr 0.0372 0.0467 0.2155
Sm/Nd 0.1882 0.1604 0.1443
“S1/*Sr 0.706366 0.706795 0.707945
7Sr/*S(i) 0.706181 0.706569 0.706539
“Nd/“Nd 0.512336 0.512350 0.512207
£ nald) -4.77 -4.29 -6.94
Na:;0/Ca0 0.44 0.57 1.05
Na:0/K;0 1.92 1.30 1.01
Na/Ta 12.03 11.95 12.26
Zr/Hf 43.1346 43.68 53.83
Th/U 5.12 491 5.43
Y/Zr 0.1069 0.0935 0.0339
LREE 184.34 284.23 612.20
Eu/Eu* 1.0147 0.9500 0.1729
Ce/Ce* 0.9982 1.0283 1.1282
(La/Gd)x 5.4935 7.3454 11.4791
(La/Yh)y 17.5655 18.8333 17.7593

I :Ce 5 H (Ce/Ce*) Al Eu 5 # (Eu/Eu*) 48 Jl #& 22 KX
Ce/Ce* =(Ce)n/[(La)n X (Pr)x]* Fl Eu/Eu* =(Eu)n/[(Sm)y X
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Fig.3 Spidergram showing the trace element geochemistry of the

Hongliuxia volcanic rocks”
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Fig.4 Chrondrite—normalized REE distribution patterns for the
Hongliuxia trachytic volcanic rocks (after Rubatto, 20025
Heaman et al., 1990) [14,15]
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Genesis of the Cretaceous HFSE—enriched Hongliuxia andesitic dike on the
northern margin of the Qinghai—Tibet Plateau: Anorthite fractional
crystallization and enhanced dissolution of zircon

ZENG Ling—sen, YANG Jing—sui, LI Hai-bing

(Key Laboratory of Continental Dynamics of the Ministry of Land and Resources, Institute of Geology,
Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The Hongliuxia volcanic field is located at the junction of the Altyn Tagh strike —slip fault and the northern Qilian Shan
frontal trust fault. In this area, an andesitic dike, ~85 Ma old, cuts through ~105 Ma shoshonitic and basaltic lavas. Major and trace ele-
ment studies and Sr and Nd isotopic analyses of this suite of rocks show that this younger dike has anomalous geochemistry, as com-
pared to nearby basalts. This dike has the following salient features: (1) peralkaline with Na,O+K,O0=11.8% and A/CNK=0.5540; (2)
highly enriched in HEFSE (e.g. Zr=1421 pg/g, Hf=26.4 ng/g, Y=482ng/g, Nb=104.0ug/g and Ta=8.5ug/g); (3) a pronounced
positive Ce anomaly (Ce/Ce*=1.128); (4) nearly flat chondrite —normalized MREE and HREE distribution patterns;and (5) similar
initial Sr but notably low Nd (by >2 &y units) isotope ratios, as compared to those in the Hongliuxia shoshonitic basalts. These differ-
ences reflect not only the difference in geochemistry of their respective source regions but also the difference in behaviors of dissolution
or crystallization of dominant minerals and accessory minerals during partial melting and magmatic evolution.fractional crystallization of
anorthite and enhanced dissolution of zircons in its source regions are the main controlling factors responsible for the anomalous geo-
chemistry of this dike. The geochemical processes recorded by this dike may help the interpretation of similar intermediate—acid alka-
line volcanic rocks since the Mesozoic on the Qinghai—Tibet Plateau.
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