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Abstract Liaohe segment located in the transitional zone of Tan-Lu fault, is mainly composed of Paleogene volcanic-sedimentary
rock series with a depth of 7000m. We conducted detail studies on 7 wells of Shahejie Formation. The results reveal that the Eocene
volcanic rocks are mainly composed of basalt rocks and trachytic rocks, with SiO, contents varying from 45.20% to 59.55% , which
were dominated by alkaline lavas. Basaltic rocks were barely rich in Ti, not lack in Nb, Ta. Trachytic rocks show geochemical
affinities similar to basalt rocks but depleted in Sr, P and Ti. They have similar Sr-Nd isotopic compositions. Basalt rocks have very
enriched isotope characteristics with I, =0. 7033 ~0. 7042, £,,(#) =3.56 ~5. 86, which is consistent with the isotope composition of
trachytic rocks (I, = 0.7035 ~ 0.7045, gy, (t) =3.25 ~4.46). Their Sr-Nd isotopes were similar with OIB. Based on the
comprehensive studies, we suggested that Eocene volcanic rocks were the product of partial melting of mantle wedge replaced by slab-
derived fluid, which intruded above in the back-arc extensional condition. Two distinct rocks generate from magma through
differentiation in the magma chamber. The change from destructive settings in Mesozoic to a continental rift environment in Paleogene
may be derived from the interaction between Asia plate and Pacific plate. In this process, the large-scale strike-slip movements of Tan-
Lu fault controlled the contemporary asthenosphere-derived volcanicity.

Key words Tan-Lu fault zone; Volcanic rocks of Shahejie Formation; Geochemistry; Petrogenesis; Tectonic setting
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Fig. 1

Structral units of Liaohe segment of the Tan-Lu fault zone, showing the location of the samples wells

(a) regional structural location; (b) tectonic units of Liaohe basin; (c) distribution of sampled wells
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volcanic rocks in the Liache segment of the Tan-Lu fault
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Table 2 Sr-Nd isotopic compositions of Eocene volcanic rocks in the Liaohe segment of the Tan-Lu fault zone

=z = 8 Rb/30Sr 8781/%08r (( £207) I, 1478m/ 1 Nd Nd/Nd (+20) ena (1)
H28-10 0.087 0.703402 +13 0.7034 0.1244 0.512907 +5 5.60
H28-12 0.139 0.703651 + 14 0.7036 0.1319 0.512852 +5 4.49
H28-13 0.166 0.703986 =11 0.7039 0.1268 0.512812 +4 3.73
Y7123 TREA 0.034 0.704178 £ 10 0.7042 0.1270 0.512803 +5 3.56
X31-26 0.135 0.703664 9 0.7036 0.1243 0.512813 3 3.77
X31-27 0.057 0.703579 £ 12 0.7035 0.1265 0.512878 4 5.04
H23-28 0.024 0.703267 =11 0.7033 0. 1301 0.512921 +3 5.86
H28-11 0.184 0.703762 +13 0.7037 0.1212 0.512788 +4 3.31
Y70-18 0.505 0.704770 =11 0.7045 0.1230 0.512848 +5 4.46
Y70-19 M REA 4.796 0.706438 + 10 0.7038 0. 1206 0.512817 5 3.88
Y71-21 0.657 0.703839 12 0.7035 0.1107 0.512783 +4 3.25
Y7122 1.020 0.704457 + 11 0.7039 0.1151 0.512795 +4 3.47
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TAS (Total alkaline vs. silicon) (a, after Le Maitre et al. , 1989 ; the alkaline boundary after Irvine and Baragar, 1971)

and Zr/TiO, vs. Nd/Y (b, after Winchester and Floyd, 1977) diagram for Eocene volcanic rocks in the Liaohe segment of the Tan-

Lu fault zone

All major element contents are normalized to 100% on LOI (loss of ignition) -free basis before plotted in these diagrams, also in Fig. 5; The legends

in Fig. 5-Fi. 11 are the same as in this figure
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K, P, Ti element contents are normalized to 100% on LOI-free basis before plotted in these diagrams
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1110 Acta Petrologica Sinica %54k 2016, 32(4)

10 10
1 I
o <
z :
£ ~
o O 7 2
’ 0.1 ViREY <)
(b)
0. ol " Al Al aal " " i
0.01 0.1 1 TR 0.1 "
Ta/Yb Th/La

P10 075 W R L0 B A I JC Ll s Th/Yb-Ta/Yb (a) Fl Rb/La-Th/La (b) [¥lfif

P P Sk AR A R R DR R ARl AR (S) e FeiR Y (C) MR RS (W) FIZs 752 (F)

Fig. 10 Diagrams of Th/Yb vs. Ta/Yb (a) and Rb/La vs. Th/La (b) of the Eocene volcanic rocks in the Liaohe segment of the
Tan-Lu fault zone

Vectors shown indicate the influence of subduction components (S), crustal contamination ( C), within plate enrichment (W), fractional

crystallization (F)

Hf/3 Ti/ 100

Th Ta Zr YX3
11 #R 5 W2 10 ] Be Gt JO L A B HE-Th-Ta ) 5 & f# (a, & Wood, 1980) k& Ti-Zr-Y (b, JiE &4 Pearce and Cann,
1973)

P (a)H: A-N-MORB; B-E-MORB; C-Gf AR N XA ;s D- K IR KA, Horh HE/Th > 3 24 B IR BE X A, HE/ Th <3 R 55 st ik A 1#
(b) H: A- B RPLBE R A 3 B-MORB & JIh 5 X i A it 2 A s C-H5 T Zaa s D-BlN Rl

Fig. 11 Hf-Th-Ta (a, after Wood, 1980) and Ti-Zr-Y (b, after Peace and Cann, 1973) discriminant diagrams of the Eocene
volcanic rocks in the Liaohe segment of the Tan-Lu fault zone

In Fig. 11a; A, N-MORB; B, E-MORB; C, within-plate alkali basalts; D, volcanic-arc basalts Island-arc tholeiites plot in the field D where Hf/Th
>3 and calc-alkaline basalts where Hf/Th <3. In Fig. 11b: A, volcanic arc basalts, B, MORB, Island-arc tholeiites and calc-alkaline basalts, C,
calc-alkaline basalts, D, within-plate basalts
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