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Abstract  High—titanium basalt was for the first time found in the Early Permian Chihsian Gadikao Formation in eastern part
of the northern Qiangtang basin  Qinghai—Tibet Plateau. At the Danglangzhai section volcanic rocks mainly occur in the Sec-
ond and Fourth members of the Gadikao Formation while in the Third Member volcanic rocks occur as intercalations. Vol-
canic rocks formed in a neritic environment. The rock types include amygdaloidal basalt dolerite massive basalt olivine basalt
and andesite—basalt ~ which belong to the alkali basalt series. Geochemically  these volcanic rocks are characterized by high
FeO* wvery high TiO, higher FeO*/ MgO values and low ALO, MgO and Mg” as well as enrichment in LILE Rb Sr
and Ba and HFSE Nb Ta Zr Hf Th and P,O; and total REE exhibiting LREE—enriched distribution patterns and a
week negative Eu anomaly or no Eu anomaly. They show the geochemical characteristics of intraplate alkali basalt. The
above—mentioned characteristics suggest that the volcanic rocks at the Danglangzhai section formed in a continental—margin ex-
tensional zone incipient rift .
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Fig.4 Geochemical tectonic setting discrimination diagram
for Permian basalt at the Danglangzhai section
a 2Nb—Zr/4-Y 23] b FeO —MgO-ALO, [24]
¢ Th/Yb-Ta/Yb [9] d Th/Hf-Ta/Hf [25]
a Al+A2— B— MORB A2+C— D— MORB b I —
I— m— V— V— ¢ MORB—
S w C F
Ti [14] d VI—N-MORB VI— Vil—
VIL— ViI— X— X,—
X,— X,— X—
Ce/Yb 1
Ce/Yb —
[14] —
Ti Ce/Yb 36.02~64.05
>80 km 2 Ti FeO™
TiO, FeO */MgO ALO, MgO Mg’
LILE Rb Sr Ba HFSE Nb Ta Zr Hf Th P,Os
REE LREE Eu

Ti



162 GEOLOGICAL BULLETIN OF CHINA 2006

3 Ti
pore
(1] . -
[J] 1987 14 2 33—46.
[2] : -
[J] D 1996 26 4 296—-301.
[3]
[J]- 2004 23 12 1228-1230.
[4] : - -
1991 2 62-71.
[3]
[JI- 2000 21 1 1-5.
6]
[J1- 2002 21 11 701-707.
[7]
0. 2004 24 1 46-48.
[8] Hughes S S
0. 1987 14 3 59-87.

[9]Wilson M. Igneous petrogenesis—A global tectonic approch [M].
London Unwin Hyman 1989.1—466.

[10] : -

]- 2001 7 2 121-138.

[11]Frey F A Prinz M. Ultramafic inclusion from San Carlos Ari-
zona petrolpgic and geochemical data bearing on their petroge-
nesis[J]. Earth Planet Sci. Lett. 1978 38 129—176.

[12]Winchester J A

Floyd P A. Geochemical discrimination of

different magmas series and their differentiation products using

immobile element[]]. Chem. Geol. 1977 20 325—343.

[13] . M. 1997.1—
169.
[14]
Ul 2003 38 4
478—494.
[15] “ » —
0l 1996 17 4 343-361.

[16]Weaver B L. The origin of ocean island basalt end —member
composition Trace element evidence and isotopic constraints|J].
Earth Planet Sci. Lett. 1991, 104 381-397.

[17]

0. 2001 30 1 1-9.
[18] . 0l
2002 22 4 27-32.

[19]Eisel J Sharma M Galer S J et al. The role of sediment re-
cycleing in EM—1 inferred from Os Pb Hf Nd Sr isotope
and trace element systematics of the Pitcairn hotspot [J]. Earth
Planet Sci. Lett. 2002 196 197-212.

[20] . [M].

1988.141-196.

[21]Sun S S McDonough W F. Chemical and isotopic systematics
of oceanic basalts  implication for mantle composition and pro-
cesses[A]l. In  Saunders A D Norry M J eds. Magmatism in o-
cean basalts[C]. Geol. Soc. London Spec. Publ. 1989. 42
313—345.

[22] . -

Ul 1999 34 2 232-241.

[23]Meschede M. A method of discriminating between different type
of mid—ocean ridge basalts and continental tholeiites with the
Nb—Zr—Y diagram[J]. Chem. Geol. 1986 56 207-218.

[24]Pearce T H Gorman B E Birkett T C. The relationship be-
tween major element chemistry and tectonic environment of
bacic and intermediate volcanic rocks[J]. Earth Planet Sci. Lett.
1977 36 121-132.

[25] . Th/
Hf-Ta/Hf Ul 2001 17 3 413-421.

[26] . Th Ta Hf

[l 1999 45 858—860.



