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Fig.1 Skeleton map of the location of Santanghu Basin and the distribution of analcitite
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Fig.2 Draft stratigraphic column of Permian in Santanghu Basin

( the wells data was according to Turpan-Hami Oil Company 2003 )
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Table 1 Electron probe analysis of analcitite rocks of wells ( %)
/ NaZO FeO KZO Mg() NiO Ti02 AIZ 03 CaO MnO SiOz Cr2 03 P2 05 Total
m
1 5.928 0.039 0.002 - - - 19.567 0.04 - 67.889 0.202 0.011 93.678
2 B32 1720.11 0.169 10.396 - 12.004 - 0.038 0.015 28.256 2.451 - - - 53.329
3 6.868 0.049 - - 0.017 - 19.965 0.016 - 66.792 0.003 0.081 93.791
4 0.142 0.112 9.343 0.116 0.007 0.034 18.044 - - 70.028 1.168 - 98.994
5 - 0.275 0.014 0.386 0.023 - 0.325 0.026 - 98.18 0.086 - 99.315
6 B3-6 1720.45 0.107 4.584 - 14.233 - - 0.024 31.418 4.193 0.027 - - 54.586
7 5.015 0.039 0.023 - 0.022 0.003 20.346 - 0.097 66.889 0.009 0.027 92.47
8 0.049 0.057 0.03 0.015 - - 0.251 0.027 0.027 98.858 - - 99.314
9 B34 1720.61 0.065 0.354 - 0.487 - 0.005 - 62.584 0.817 - 0.013 0.012 64.337
10 5.829 0.156 0.043 0.046 0.003 0.015 19.99 0.041 - 67.431 0.028 - 93.582
11 6.436 0.013 0.038 - 0.023 - 19.908 0.014 0.079 65.951 0.003 0.07 92.535
12 B34 1720.96 0.114 0.3 0.218 0.241 - 0.023 0.823 0.356 - 96.418 0.016 - 98.509
13 4.162 0.099 0.874 0.033 0.034 - 19.648 0.147 0.035 67.729 0.009 0.005 92.775
a) JXA—8100
( 5F) .
B32.B33
0.08 ~0.35 mm ( 5A.B.1.]) X
( 5A.B.C.D.E), (B32.B3-
3)
N ( 5B.G) N ( 5L.)) N
( 5A) ( 51.J)
Fe.Mn (
( 5F). 1) . ( —s )
( 5G.H) . ( 5F),

B34.B34.B3-6
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1) . o Si0,Na, O
0.005 mm
( 5C.D.F). 4.2
( 5K.L) ( 5A.C) . * ”
( 7 ) o
Ba.Rb.K.Ta.Sr.Zr.Hf
( 5L) ThNb.Ti 0 7
3233
o B33 ( 3).
o Rby/Yb, 4.42 ~33.51
0.47 ~2.95( 3) B36 Rb,/Yb, 33.51
4 Ba/La 308.76 o
4.1 Th/U * Th/U
Si0,+ Al, O, 0.17 ~2.21 Th/U  2.32
Na,O Fe, O, TiOo,(  2) ~3.43 Rb/Sr +Sm/Rb
34-36 ( 3) .
. N ¥ Nb" 2Nb,/( Ky + Lay) *
( 2) TiO, *
AlL,0,.Fe,0,.MgO( B33 ) \K,0(B33 Nb”* Nb’
) Na,O( B33 ) 1 0.02 ~0.17 Nb
o Sr
( H,0 CO,) o
Sr/Nd 44.73 ~831.78 Sr/Nd
Si0,+Fe, 0,.Na, O
K,0.MnO.MgO.Ca, O o Si0, o
Harker ( 6) 4.3
o MnO. MgO. > REE
CaO N 7.33 ~20.619 pg/g
( 3)
. » Lay / Yh, 2.50~16.00 4
2 (%)
Table 2 All rock main elements analysis of analcitite( %) *
/m S0,  TiO, AlLO; Fe,0; MnO  MgO  CaO Na,0  K,0  P,0; TOTAL
B33 1719.56 40.68 0.03 11.39 2.79 1.48 3.49 14.11 1.95 4.94 0.05 19.17 100. 08
B3-6 1720. 45 65.51 0.07 12.74 3.75 0.14 0.42 2.45 5.93 0.85 0.05 7.61 99.52
B34 1720.61 69.61 0.04 10.27 4.93 0.06 0.21 1.47 5.37 0.61 0.05 7.50 100. 12
B34 1720.96 67.35 0.07 11.90 3.48 0.11 0.38 1.96 6.12 0.85 0.04 7.77 100.03
* - 63.78 0.81 15.68 4.79 0.11 1.24 2.19 3.83 4.64 0.25 2.35 99.67
* - 46.67 2.01 15.87 10.77 0.15 7.43 6.49 2.93 2.14 0.75 5.14 100. 35
a) RIX—2100 X
* (2006) M5-01
*r (2006) STH-5
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3 (ne/g)”
Table 3  The all rock trace elements and REE analysis of analcitite ( pg/g) 3
B34 B33 B35 B34 . . .
Li 31.8 5.06 29.1 33.1 - 37.1
Be 0.35 0.6 0.41 0.38 - 1.89
Sc 2.91 28.3 3.05 2.98 - 22.8
v 33.1 187 44.1 48.1 - 197
Cr 2.34 3.66 2.21 2.39 12 210
Co 117 24.3 73.5 114 - 42.1
Ni 11.9 3.46 5.23 5.38 4.29 157
Cu 25.6 186 21.6 36.7 - 66.5
Zn 29.5 21.6 30.9 29.1 - 98.9
Ga 8.68 13.4 10.3 10 - 17.6
Ge 0.36 0.19 0.35 0.34 - 1.5
Rb 19.9 164 29.7 29.6 92 18.1 0.635 110.00
Sr 198 1073 211 157 550 818 21.100 350.00
Y 3.06 1.75 2.59 2.46 20 33.1 4.550 22.00
Zr 119 83.1 151 145 189 208 11.200 240.00
Nb 1.03 1.16 1.63 1.6 9.47 7.77 0.713 25.00
Cs 6.55 2.38 7.91 7.67 1.47 0.56 0.023
Ba 155 423 269 239 1080 534 6.990 700
Hf 3.05 2.46 3.81 3.68 5.72 4.11 0.309 5.80
Ta 0.46 0.34 0.71 0.71 0.85 0.49 0.041
Pb 13.6 2.98 14.9 13.4 15.5 3.75 0.071
Th 0.23 0.068 0.43 0.42 9.25 0.44 0.084 10.50
U 0.42 0.39 0.2 0.19 2.7 0.19 0.021 2.50
K 41002 7055 5063 7055 38512 17762 240 27393
P 220 220 220 176 1100 3300 742.22
Ti 180 420 240 420 4860 12060 1280 3597.00
Rby /Yby 4.42 33.51 10. 69 11.78 2.95 0.47 1.00 3.78
Rb/Sr 0.10 0.15 0.14 0.19 0.17 0.02 0.03 0.31
Sr/Nd 88.00 831.78 57.03 44.73 20.37 26.30 15.45 13.46
Sr/Ca( 10 ’4) 188.02 106.42 120.27 112.20 351.40 176.36 - -
Sm/Nd 0.23 0.21 0.19 0.19 0.18 0.22 0.33 0.17
Th/U 0.55 0.17 2.15 2.21 3.43 2.32 4.00 4.20
Ba/La 84.24 308.76 58.61 52.99 46.96 28.11 9.87 23.33
Nb” 0.02 0.10 0.17 0.13 0.14 0.22 1.00 0.45
B34 B33 B36 B34 . . .
La 1.84 1.37 4.59 4.51 23 19.0 0.7080 30. 000
Ce 4.3 2.73 8.76 8.53 51 47.3 1.8330 64.000
Pr 0.52 0.31 0.94 0.9 6.52 6.81 0.2780 7.100
Nd 2.25 1.29 3.7 3.51 27 31.1 1.3660 26.000
Sm 0.52 0.27 0.7 0.65 4.84 6.77 0.4440 4.500
Eu 0.1 0.09 0.15 0.15 1.73 2.21 0. 1680 0. 880
Gd 0.49 0.28 0.64 0.59 5.05 5.66 0.5950 3.800
Th 0.075 0.036 0.087 0.08 0.72 0.96 0. 1080 0.640( 2.20)
Dy 0.46 0.21 0.46 0.41 3.87 5.42 0.7370 3.500
Ho 0.1 0.05 0. 085 0.079 0.79 1.12 0.1630 0. 800
Er 0.33 0.21 0.23 0.22 2.26 2.7 0.4790 2.300
Tm 0.052 0.044 0.034 0.031 0.37 0.54 0.0740 0.330
Yb 0.34 0.37 0.21 0.19 2.36 2.89 0.0480 2.200
Lu 0.054 0.07 0.033 0.03 0.4 0.43 0.0737 0.320
Lay /Yby 3.65 2.50 14.74 16.00 6.57 4.43 9.94 9.19
Cey /Yby 3.27 1.91 10.79 11.61 5.59 4.23 9.88 7.52
SEu 0.60 0.99 0.67 0.73 1.06 1.06 1.00 0.63
dCe 1.04 0.97 0.96 0.96 0.99 1.00 0.99 1.02
LREE/HREE 5.01 4.77 10.59 11.20 7.21 5.74 2.106 9.538
> REE 11.431 7.33 20.619 19. 88 129.91 132.91 7.0747 146.37
a) ELAN6100DRC ; * (2006)
M5-01 N : ’ (2006) STH-S :
“_” : Ca K. P.Ti (1074 :
S. —-s. Sun (1989) * S. —s. Sun (1989);
Taylor  ( 1981) . Taylor  ( 1981) Th( 2.20) ;
Thompson  ( 1982) ; Boynton( 1984) .
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Fig.6  The Hanker digrams for the relationships between SiO, and other main elements of the analcitite
4 Sr.Nd Y
Table 4 Sr —Nd isotope data for the analcitite”
878y /808y 20 eSr( t) Isy N/ Nd 20 eNd( 1) Ing
B33 0.706438 0.000010 20 0.701715 0.512713 0. 000020 3.84 0.512091
B3-6 0.706045 0.000013 15 0.701671 0.512454 0.000030 -0.81 0.511888
B34 0.705527 0.000011 10 0.702414 0.512496 0. 000049 -0.82 0.511811
B34 0.706535 0.000012 19 0.700708 0.512511 0.000023 0.38 0.511957
a) Nu Plasma HR
I ( ) &St Iyy( ) .eNd 1992) PP141 6-44; ( 2006)
M8-02 (266 +1) Ma.
1000.0
0—MS331,
- MS336, 1, 3Ce 0.96 ~1.04
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~ prls
@ - ZAE ( 8Ce
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Fig.7 Trace elements spidergram for analcitite
5 Sr.Nd
LREE/HREE  4.77 ~11.20 LREE (
Sr/%Sr " Nd /"™ Nd N
HREE) HREE 7 o 86
gSr. eNd 4.7 Sr/™ Sr 0. 705
(8 8Eu 0.60 ~0.99

118 £0.000 012 ~ 0. 706 438 +0.000 010



30

214
100.0 g2 ——MS33-1,,
-8 MS-33-6, 5%
I —a—MS333, '
‘;g 10.0E ——MS334,
5 f — i, .
g o B,
i = AR,
otb——— ,
La Ce Pr Nd Sm EuGd Tb Dy Ho Er TmYb Lu o Sp
8 Sr
Fig. 8 REE distribution pattern for analcitite Sr
3)
7 Sr/* Sr ( 0. 706 854 ~0. 707 Sr/Ca( 106. 42 ~ 188. 02)
355 260.5 ~272.5 Ma ¥ )
( 0.706 914 +0. 000 012
265.8 ~260.4 Ma **) I, .
° SI‘ ( 9B)
eSr ( 10 ~20) ( 9C\D)
Nd/™Nd  0.512 496 ~0.512 713 SH.1.J)
eNd >0 3.84 0.38 .
39 40 SNd 0( ) 6 2
-0. 81 -0.83 ()
6
47 ~49 738
48 50 ’
47 51 .
22
6.1 N N
(30
10% ~30% N o N

. . ( 94)



2 : 215

Al YJG-02 v B YJGA1 HONIN
YJG41 o

Fig.9  Microfeatures of the tuffaceous rocks in Lucaogou Formation( P,I)  Yuejingou outcrop Santanghu Basin

Ti o
HREE N N
8r/% Sy
]Sr . eNd N N N N N N
-0.81~0.38 eNd =0 . .
&Sr
° ( References)
( 7. 8)
Rb.Sr.K 1 Mazor E. Compositional similarities between hot mineral springs in the

Jordan and Suez Rift Valley J . Nature 1968 219: 477478
.Rby/Yb, . Sr/Nd . !

2 Edmond J M. Hydrothermal activity at mid-ocean ridge axes J . Na-
Th/U 2REE wre 1981 290: 87-88
3 Rona P A. TAG hydrothermal field: Mid-Atlantic ridge crest at latitude

o N 26°N ] . Journal of the Geological Society 1980 137: 385-402



216 30
4 Cann J R Strens M R. Black smokers fuelled by freezing magma J . 20  Yokoyama T Taguchi S Motomura Y et al. The effect of aluminum
Nature 1982 298: 147449 on the biodeposition of silica in hot spring water: Chemical state of a—
5 Malahoff A McMurtry G M Wiltshire ] C et al . Geology and chem— luminum in siliceous deposits collected along the hot spring water
istry of hydrothermal deposits from active submarine volcano Loihi Ha— stream of Steep Cone hot spring in Yellowstone National Park USA
waii J . Nature 1982 298: 234239 J . Chemical Geology 2004 212: 329337
6 Haymon R M. Growth history of hydrothermal black smoker chimneys 21 Orgin Y G ltekin A H Onal A. Geology mineralogy and fluid in—
J . Nature 1983 301: 695-698 clusion data from the Arapucan Pb-Zn-Cu-Ag deposit Canakkale
7 ( ) Turkey J . Journal of Asian Earth Sciences 2005 25:629-642
M . : 1988: 131468 Tu Guangzhi Wang Xi- 22 Hall AJ Banks D Fallick A E. & Hamilton P J. An hydrothermal
uzhang Chen Xianpei et al. Geochemistry of stratabound deposits in origin for copper-impregnated prehnite and analcime from Boylestone
China( Vol. 3 M . Beijing: Science Press 1988: 131168 Quarry Barrhead Scotland J . Journal of the Geological Society
8 Il 1989 146: 701713
1988 7(2): 102404 Chen Xianpei. Research progresses 23 Butler [ B Fallick A E & Nesbitt R W. Mineralogy sulphur isotope
in hydrothermal sedimentation and mineralization J . Bulletin of Min— geochemistry and the development of sulphide structures at the Broken
eralogy Petrology and Geochemistry 1988 7(2): 102404 Spur hydrothermal vent site 29°10°N  Mid-Atlantic Ridge J . Jour—
9 nal of the Geological Society 1998 155: 773785
I 1992 10(3): 124432 Chen Xianpei Gao 24 Taran Y T Inguaggiato S Marin M et al . Geochemistry of fluids
Jiyuan Chen Duofu et al . The concept of hydrothermal sedimentation from submarine hot springs at Punta de Mita Nayarit Mexico ] .
and its petrological criteria J . Acta Sedimentologica Sinica 1992 10 Journal of Volcanology and Geothermal Research 2002 115: 329-
(3): 124432 338
10 Crane K Hecker B Golubev V. Hydrothermal vents in Lake Baikal 25 Ishikawa H Ohba T Fujimaki H. Sr isotope diversity of hot spring
J . Nature 1991 350:281 and volcanic lake waters from Zao volcano Japan J . Journal of Vol-
11 Shanks IIl W C Callender Edward. Thermal springs in Lake Baikal canology and Geothermal Research 2007 166: 746
J . Geology 1992 20: 495497 26 Bucher K Zhang L F Stober I. A hot spring in granite of the West—
12 Tiercelin J J Pflumio C Castrec M et al . Hydrothermal vents in ern Tianshan China J . Applied Geochemistry 2009 24: 402410
Lake Tanganyika FEast African Rift system J . Geology 1993: 499- 27 Huang] Chu XL Jiang G Q et al. Hydrothermal origin of elevated
502 iron manganese and redox-sensitive trace elements in the c¢. 635 Ma
13 Brugger ] Long ] BN McPhail D C et al. An active amagmatic Doushantuo cap carbonate J . Journal of the Geological Society
hydrothermal system: the Paralana hot springs Northern Flinders 2011 168: 805-815
Ranges South Australia J . Chemical Geology 2005 222: 35-64 28 Nelson J Paradis S Christensen J et al . Canadian Cordilleran Mis—
14  Jones B De Ronde C E J Renaut R W et al. Siliceous sub— sissippi Valley-Type deposits: a case for Devonian-Mississippian Bal-
lacustrine spring deposits around hydrothermal vents in Lake Taupo ck-Arc hydrothermal origin J . Economic Geology 2002 97: 1013-
New Zealand J . Journal of the Geological Society 2007 164: 227- 1036
242 29 Lott D A Coveney RM R J et al. Sedimentary exhalative Nickel—
15 LiJH Kusky T M. Woulds largest known Precambrian fossil black Molybdenum ores in South China J . Economic Geology 1999 94:
smoker chimneys and associated microbial vent communities North 10514066
China: Implications for early life J . Gondwana Research 2007 30
12: 84400 I 2010 28
16 Raju P V S. Petrography and geochemical behaviour of trace element (5): 861867 Liu Yiqun Li Hong Zhu Yushuang et al. Permian
REE and precious metal signatures of sulphidic banded iron formations lacustrine eruptive hydrochermal dolomites Santanghu Basin  Xin-
from the Chikkasiddavanahalli area Chitradurga schist belt India jiang Province ] . Acta Sedimentologica Sinica 2010 28(5): 861-
J . Journal of Asian Earth Sciences 2009 34: 663-673 867
17 Leach D L. Bradley D C Huston D et al. Sediment-hosted lead— 31 - .
zine deposits in earth history J . Economic Geology 2010 105: I :D
593-625 2006 36(2): 143453 Zhou Dingwu Liu Yiqun Xing Xiu—
18 Boni M Parente G. Bechstidt T et al . Hydrothermal dolomites in juan et al . Formation of the Permian basalts and implications of geo—
SW Sardinia ( Italy) : evidence for a widespread late-Variscan fluid chemical tracing for paleo-tectonic setting and regional tectonic back—
flow event J . Sedimentary Geology 2000 131: 181200 ground in the Turpan-Hami and Santanghu basins Xinjiang J . Sci-
19 Renaut R W Jones B Tiercelin JJ et al . Sublacustrine precipitation ence in China: Series D 2006 36(2): 143453
of hydrothermal silica in rift lakes: evidence from Lake Baringo cen— 32
tral Kenya Rift Valley J . Sediment Geology 2002 148: 235257 J . 2004 10(4): 562-



217

33

34

35

36

37

38

39

40

569 Feng Jun Li Jianghai Niu Xianglong et al . The fabric charac—
teristics and origin of the Mesoproterozoic pyritic stromatolite from the
east Hebei Province ]

10(4) : 562569

Gaohanhe deposits
China Universities 2004

. Geological Journal of

Virtasalo J J Lowemark L Papunen H et al. Pyritic and baritic
burrows and microbial filaments in postglacial lacustrine clays in the
northern Baltic Sea |
167: 11854198

Journal of the Geological Society 2010

J. :D 2001 31
(7):570-577 Liu Jianming Ye Jie Zhang Anli et al. A new ex—
halite type: siderite—sericite chert formed in fault-controlled lacustrine
basin J . Science in China: Series D 2001 31(7): 570577

I 2002 18(4):

585592 Ye Jie Liu Jianming Zhang Anli et al. Petrological evi—
dence for exhalative mineralization: Case studies of Huanggang and
Dajing deposits in the southern segment of the Da Hinggan Mountains

China J . Acta Petrologica Sinica 2002 18(4): 585592

— J. D 2003
33(3):236246 Qi Huawen Hu Ruizhong Su Wenchao et al.
Continental hydrothermal sedimentary siliceous rock and genesis of su—
perlarge germanium( Ge) deposit hosted in coal: a study from the Lin—
Yunnan China J . Science in China: Series D

cang Ge deposit
2003 33(3): 236246

- Il 2006 22
(1) :199214 Zhao Zehui Guo Zhaojie Han Baofu et al. The ge—
ochemical characteristics and tectonic-magmatic implications of the lat—
est-Paleozoic volcanic rocks from Santanghu basin eastern Xinjiang
northwest China J . Acta Petrologica Sinica 2006 22(1): 199-
214
Sun S S and Mecdonough W F. Chemical and isotopic systematics of
oceanic basalts: implications for mantle compositions and processes.
Magmatism in the Ocean Basins C //Saunders A D Norry M J.
Eds. Geological Society Special Publications 1989: 42313-42345
Rollison H R. Using Geochemical Data: evalution presentation in—
. Longman Publishing Group 1993: 206324

M .

1992: 74425 Li Changnian. Trace Elements Petrology of

terpretation M

Igneous Rocks M . Wuhan: China University of Geosciences Press

41

42

43

44

45

46

47
48

49

50

51

1992: 74425
Marchig V. Gundlach H Moller P et al . Some geological indicators
for discrimination between digenetic and hydrothermal matalliferous
sediments J . Marine Geology 1985 50(3): 241256

R.W. . —

_ ] .

1989 8(3): 3342 Han Fa Hutchinson R W. Evidence for
hydrothermal exhalative sedimentary origin of the Dachang Tin-poly—
metallic deposits— geochemistry of rare earth elements and trace ele—
1989 8(3): 3342

ments of the host rocks J . Mineral Deposits

. Sedex J . 1999 6
(1): 139468 Han Fa Sun Haitian. Metallogenic system of sedex
type deposits: a review J . Earth Science Frontiers 1999 6(1):

139168

Murray R W Buchholtz T Jones D L et al . Rare earth elements as

indicators of different marine depositional environments in chert and

shale J . Geology 1990 18: 268271

Korte C Jasper T Kozur H W et al . 878y /%0 Sr record of Permian

seawater J . Palaeogeography Palaeoclimatology Palaeoecology

2006 240: 89407

Kani T Fukui M Isozaki Y et al. The Paleozoic minimum of®’

Sr/%Sr ratio in the Capitanian( Permian) mid-oceanic carbonates: A

critical truning point in the Late Paleozoic J . Journal of Asian Earth

Sciences 2008: 2233

Liou J G. Analcime equilibria J . Lithos 1971 4(4): 389402
M .

1993: 213214 Pan Zhaolu. Crystallography and Mineralogy ( Vol.

2 M . Beijing: Geological Publising House 1993: 213214

: J. -

2008 33(3): 320326 Jiang Yun Zhao Sanrong Ma Chan—
gqian et al . Characteristics of rock-forming minerals of analcime
phonolite in the Damxung area Qinghai-Tibet Plateau: evidence for
primary analcime J . Earth Science- Journal of China University of
Geosciences 2008 33(3): 320328
Ghobarkar H Schif O. Effect of temperature on hydrothermal synthe—
sis of analcime and visite J . Materials Science and Engineering
1990 B60: 163467
Campo M D Papa CD Jim nezMillnJ et al. Clay mineral assem—
blages and analcime formation in a Palaeogene fluvialdacustrine se—
quence( Ma z Gordo Formation Palaeogen) from northwestern Argenti—

na J . Sedimentary Geology 2007 201: 5674



218 30

Lithology and Origin Analysis of Sublacustrine Hydrothermal Deposits
Characterized by Analcime Sanidine Dolomite Quartz etc. in Lucaogou
Formation Middle Permian Santanghu Basin Northeast Xinjiang China

LI Hong' > LIU Yiqun' > LIANG Hao> LUO Quan-sheng’ LI Wei'’
ZHOU Xiao-hu' > JIAO Xin®> YANG Rui® LEI Chuan® SUN Qin’
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2. Geology Department of Northwest University Xi’an 710069;
3. Research Institute of Exploration and Development Tupan-Hami Oilfield Company CNPC Hami Xinjiang 839000;
4. Institute of Geology and Geophysics Chinese Academy of Sciences Lanzhou 730000)

Abstract: Santanhu Basin located in northeast of Xinjiang China was developed a contenental rift basin from Late
Carboniferous to Middle Permian. On the outcrop and the drilling cores of the basin layers of sublacustrine hydrother—
mal deposits from which six of them were sampled were found in the thick mudstones in Lucaogou Formation( P,1)
Middle Permian. The hydrothermal samples can be divided into two types: the first type is formed of analcime sani-
dine orthoclase dolomite and ankerite. The carbonates were detected of concentrating iron and manganese. The sec—
ond type is formed of analcime quartz and carbonates. Most analcime was observed to be xenomorphic block or a—
morphous gelatinoid otherwise from automorphic tetragonaltrisoctahedron under the SEM. Major elements of all sam—
ples were characterized as being rich in Si0, Al,0; Na,O and poor in TiO,. Trace element of the samples show en—
richemnt of highly incompatibility elements such as Ba Rb K Ta Sr Zr and Hf and are lack of Th Nb and Ti
relatively. The ratios of Sr/Nd = 44.73 ~831.78 Nb" =0.02 ~0.17. SREE = 7.33 ~20.619 pg/g Lay/Yhy
=2.50 ~16.00 LREE/HREE =4.77 ~11.20. 8Eu varies from0. 6 to 0. 99 which shows negative anomalism to
primitive mantle  however 3Ce value which varies from 0.96 to 1. 04 shows the similarity to primitive mantle. The
major and trace elements ( includes REE) reveal the distinct differences with the basalts and trachytoids of Permian in
the same basin and also disagree with the average value of Upper Crust. *'Sr/*Sr = 0.705 118 ~0. 706 438
"Nd/"™Nd =0.512454 ~0.512713 &Nd =-0. 81 ~3.84. Isotope composition indicates that mantle materials may
participate in the hydrothermal fluid with which the hydrothermal minerals were deposited. By the analysis of the li-
thology geochemistry and Sr Nd isotope the characteristics of the samples suggest that they are an assemblage of
hydrothermal rocks which are related to the hot springs exhalation at the lake bottom in Santanghu continental rift ba—
sin. Besides the Crust and meteoric components the hydrothermal fluid of the rocks was probabely composed of the
substance sourced from deep earth.

Key words: Santanghu Basin; Middle Permian; continental rift basin; analcime geochemistry; sublacustrine hydro—

thermal fluid; hydrothermal sedimentary rocks



