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Abstract In Mohoershan Formation ( €2m), Middle Cambrian, 3 mafic sills formed during Late Permian to Middle Triassic have
been detailed lithologically logged and sampled for geological dating and geochemical analysis in Kuruktag, Tarim basin, Xinjiang, NW
China. The mafic sills were composed of lower diabase sill (with thickness of 3m), middle gabbro sill (with thickness of 20m) and
upper dolerite sill (with thickness of 2. 5m) which intruded into Middle Cambrian strata along the interface of neighboring sedimentary
beds. The geochemical characteristics of these sills show great similarities, for instance, the high absolute concentration of total rare
earth element ( X REE =210 x 10 "® ~297 x 10 ) , the enrichment of LREE ( (La/Yb), =13.54 ~17.96) , weak Eu anomaly(5Eu
=0.97 ~1.21), weak positive Ce anomaly(8Ce =1.11 ~1.25), enrichment of large ion lithophile element (LILE), significant
positive anomaly of Sr and negative anomaly for Ta, Nb and Hf. Taking into account the geochemical features as well as the geological
settings, these sills derived from same magma source. The magma was formed within the upper mantle and partially contaminated by the
lower continental crust according to the standard mineral forming pressure, the REE pattern and trace earth element spider plot. The
low MgO content (4% ~6% ), Mg*(37.6 ~55.6) and SI (18.7 ~29.3) hinted the primary magma had undergone differentiation.
The K-Ar age of dolerite sill is about 255. 2 +7. 3Ma, the K-Ar age of diabase sill is about 242. 8 +5. 7Ma and the Ar-Ar age of gabbro
sill is about 229.7 + 3. 7Ma. The geological dating results indicated that the magma intrusion took place after the close of south
Tianshan ocean, the paleo-tectonic environment is extensional settings of post-collision.

Key words Tarim basin; Late Permian; Triassic; Mafic sills; Post-collision extension
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Table 1 *Ar/* Ar dating on sample K259 from gabbro sill

R » (¥APAr), PAr 9 A/ Ar ®pr WA
L (C) (A A0 102 (A2 Ar), (10 ~P mol) ( tlo ) (%) (Mazlo)
1 500 439.4 1053 23.04 5.46 132.4 2.44 257.4 £ 15.6
2 600 172.8 177.0 17.45 7.21 123.4 5.67 41.0 1.7
3 650 144.2 91.62 15.17 8.29 119.7 9.37 234.2 £ 6.5
4 700 118.7 55.16 10.71 11.7 104.1 14.6 205.3 4.8
5 800 133.9 50.82 5.293 23.8 119.8 25.3 234.3 +4.0
6 900 133.2 46.62 5.554 22.6 120.3 35.4 235.4 £4.0
7 1000 128.9 33.61 5.449 23.1 119.9 45.7 234.5 3.9
8 1100 127.8 34.89 5.250 24.0 118.4 56.4 231.8 £3.8
9 1250 129.7 48.86 1.690 74.4 115.6 89.7 226.6 £3.4
10 1320 126.0 45.89 5.467 23.0 113.3 100 222.413.8
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Table 2 K-Ar dating on diabase sill and dolerite sill
K OAr g VA, REER
(%) (FHT/E) (%) (Matlo)
K258 MEGAEK 1.00  1.56E-10 74.90 242.8+5.7
K261 HZEEK 0.83 3.946E-10 85.70 255.2:7.3
PRI 0 {088 : MM1200 i1t K & B i . HG3 KIG i
WA P E R R R R RS B R E R LR
z

#aE B

FTHEXRA 5 KRB AT B, ™ K259 5 K261 f2F
ZRASHAZREIERLMAHEZRE—M, 3R T
HEZRR, =&E5KHMERS % (Ritmann et al. ,1973)

Table 3 Major (wt% ), rare and trace earth elements ( x 107°) composition of mafic sills

HHS K258 K259 K261 B K258 K259 K261
S0, 5167 49.46 47.98 Pr 8.50 171 12.09
Ti0, 1.58 2.34 1.94 Nd 34.12 48.25 51.26
ALO, 15.46 B.27 15.33 Sm 5.79 8.28 8.09
Fe0 6.37 7.36 8.26 Eu 1.76 2.76 2.7
Fe, 05 2.46 5.59 1.56 Gd 5.30 7.36 7.17
MnO 0.12 0.13 0.10 ™ 0.74 109 0.9
MgO 5.98 4.15 5.00 Dy 4.06 6.13 5.95
Ca0 6.9 7.98 9.25 Ho 0.69 L15 1.05
Na,0 4.25 3.65 M Ex 1.9 3.31 3.01
K,0 1.32 142 1.42 Tm 0.27 0.47 0.41
P,0 0.56 0.63 0.66 b 179 3.13 2.95
Lol 2.85 3.53 3.69 Lu 0.27 0.45 0.37
Total 99. 58 %.51 98.96 3 REE 210 m 297
o 0.25 0.40 0.13 SLREE/SHREE  12.89 10.80 12.56

I 29 19 25 . 8Eu 0.97 1.08 L1l
Mg' 56 38 48 8Le 1.25 L1 121
La 44.82 59.09 63.65 (La/Yb) 18.0 13.5 15.5
Ce 9.8 119.2 137.3 Sm/Nd 0.17 0.17 0.16
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g%3
Continoued Table 3
B K258 K259 K261 il K258 K259 K261

Li 14.8 12.8 13.8 Zr 172 194 191
Se 18.9 29.0 27.2 Cs 2.42 1.72 2.59
v 163 282 201 Ba 832 1098 839
Cr 186 64 192 Tl 1.02 0.18 0.24
Co 39.5 34.7 39.4 Pb 8.1 7.4 10.7
Ni 107 30.4 77.1 Th 6.01 6.00 6. 88
Cu 29.9 35.8 53.7 U 2.06 1.15 1.43
Zn 142 132 121 Nb 32.11 30.52 36.31
Rb 74.9 66.9 70.5 Ta 2.27 1.97 2.61
Sr 1878 2138 2951 Hf 4.61 517 511
Y 19.55 32.41 30. 00 Rb/Sr 0.04 0.03 0.02

¥ HALEF Ox° =Fe’* /(Fe’* +Fe?* + Mn) B /K . (4 Rittmann et al. ,1973) ; B 4545 % SI = MgO * 100/( MgO + FeO + Fe, 0 + Na,0 +
K,0) (4% Kuno,1960) , B458 8% o = (Na,0 +K,0)2/(8i0,-43) (4 Rittmann et al. ,1973) ;Mg* = MgO/( MgO + FeO + Fe, 0, ) BE/K
(#E Hess,1989) ; LREE = La-Eu; HREE = Gd-Lu; 6Eu = Euy/[ ( Smy ) (Gdy)]"?,8Ce = Cey/[( La ) ( Pr y) 1'% (4£ Taylor and
McLennan,1985) N 3R B4 b5 #E4L{E (8 Sun and McDonough,1989)
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Fig.4 Major element feature of diabase sill, gabbro sill and dolerite sill

@-TAS diagram (after Le Maitre et al. , 1989) ; ®-Series classification ( after Le Maitre et al. , 1989) ; ©-Standard mineral pressure plot ( after
Yoder, 1976) ; @-Oxidation degree as a function of the alkali content ( after Rittmann et al. , 1973)
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