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Geology and Geochemistry of Sedimentary Phosphate Beds at Mount

Tianshan Metallogenic Belt in Xinjiang Uygur Autonomous Region
XIA Xuehui, YUAN Jiazhong, YANG Huiyan,ZHANG Liang, XI Guoging
(Research Institute of Geology,China Central Bureau of Chemical Geology and Mine.Zhuozhou, Hebei 072750, China)

Abstract: By using such methods as contrast of the sectional drawings of phosphoric rock series in different phos-
phorus enrichment areas and the geochemical test of samples collected from different types of phosphate beds, the pa-
per studied the sedimentary phosphate beds at Mount Tianshan metallogenic belt systematically and divided the
phosphoric rock series into clastic rock series, black carbonaceous rock series and volcano-silicolites phosphate rock
series. According to the characteristics of phosphoric rock series, some subtypes of rocks have been divided and the
geochemical and geological characteristics of three kinds of phosphate beds have been researched. The results showed
that clastic-type phosphate beds were characterized by obviously lower content of MgO, higher content of Ba and ac-
companying Yb and Laj; black carbonaceous shale-type phosphate beds were characterized by containing V, U ele-
ments ; volcano-silicolites-type phosphate beds were characterized by obviously lower content of Ba,no abnormality of
Eu,obvious depletion of Ce and accompanying Mo and Ni. According to the metallogenic conditions, such four per-

spective phosphorus enrichment areas as Wushi-Keping, Kuruktag, Kokirqin and Pingtaishan-Fangshankou have been

divided.
Key words: Mount Tianshan metallogenic belt; sedimentary phosphate beds; geochemistry of deposit; ore-searching
potential
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Fig. 1 The contrast of columnar sections of phosphoric

rock systems in Kokirqin-Guozigou area
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Fig. 2 The contrast of columnar sections of phosphoric

rock systems in Hami-Dunhuang area
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Tab.1 The classification of sedimentary phosphate beds
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Tab.2 The chemical components of ores in clastic-type phosphate beds w(B)%
SiO; TiO, Al Oy Fe, Oy FeO CaO MgO MnO K,O Na, O P, 05 CO; V05
66. 20 0. 36 6.82 2.27 1.03 9.26 1.13 0.043 1.43 1. 05 1. 84 5.74 0.02
69. 75 0.46 7.65 2.77 1. 96 5.16 1.12 0. 045 1.77 1. 06 3.02 2.17 0.03
53.00 0. 37 1. 68 2.15 0.61 21.90 0.63 0.048 0.19 0. 56 14. 25 3.35 0.01
(2010, )
3
Tab. 3 The analysis of trace elements w(B)/107°¢
Nb Sc Cr Co Ni Mo Ga Th U Rb Ta
TC-3-H2 17.90 5.75 51.1 3.96 27.21 5.09 21.0 9.37 8. 44 43.00 0.74
TC-6-H2 18. 21 6.21 72.6 4.22 48.13 6.35 25.7 14. 80 15.10 59. 20 0.59
TC-7-H2 4.17 11.70 45.3 3.45 19.11 1. 38 7.46 11. 90 13. 30 6.32 0. 25
Se Zr Hf Br 1 AY4 Sr B Ba Sr/Ba V/Ni
TCG-3-H2 1.11 684 18. 60 1.97 1.92 145 338 16. 00 23 100 0.015 5.33
TC-6-H2 5.20 1378 38.21 2.39 2.22 207 293 27.61 11 300 0.03 4. 30
TC-7-H2 0. 40 196 6. 44 1. 29 3.42 32.12 794 10. 23 440 1.81 1. 68
(2010, : - ( ICP-MS) , <5%
Ba 11 300X10"° 100 .2 [ TC-3-H2BiHE O TC-6-HOBEMLE  WTC-7-H2@bk %]
~23 100X10"° pg/g,Sr/Ba 0 015
] 4
~0, 026, Sr/Ba . W
=
; V/Ni , a Yo @ z@ //ﬁ/
3
A% C 3);
U/Th . 0.1
4.1.3
0.01
Si0, TiO, ALO,Fe,0, FeO CaO MgO MnO K.0 Na,0P,0, Co, V0,
6 4
541, 03X10°° pg/g.
Fig. 4 The contrast of chemical components of
341 77 X 107° ~ . .
ores in clastic-type phosphate beds
591 378 X 10°° pg/g. .
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Tab.4 The analysis result of REE w(B) /106
La Ce Pr Nd Sm Eu Gd Tb Dy
TC-3-H2 38.51 93.51 13.51 55.62 13. 00 0. 96 10.52 2.16 13. 81
TC-6-H2 69.22 159 21.73 87.03 20.91 1.02 16. 91 3.70 25.42
TC-7-H2 76. 30 81.62 16. 23 71.62 15.02 3.24 13.23 2.69 18.53
Ho Er Tm Yb Lu Y > REE La/YbLREE/HREE &Ce SEu
TC-3-H2 2.75 7.44 1.13 7.15 1.08 80. 70 341.77 3. 20 1.70 0. 85 0.28
TC-6-H2 5.17 14. 4 2.28 14.5 2.20 148 591. 37 2.83 1.54 0. 86 0.19
TC-7-H2 4.13 11.1 1.54 8. 64 1.29 216 541.03 5.24 0.95 0.48 0.79
(2010), : - ( ICP—MS) , <5%;
[s]
4.2 - 3001 . TC-7-H2HAR BB
v 2001 A TC-3-H2E BB b 5
E ° TC-6-H2F # ik
4.2.1 = 100F
# 50t
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( 5) ’ SIOQ 1—& 30
. 20
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39. 21%N41. 68%’ ]O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
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Fig. 6 The REE distribution of ores in clastic-type phosphate beds
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MHO ’
4.2.2
C 6), \Y 32410 °~1595X10 ° pg/g. Cr
,  121X10 9~324X10°° pg/g,CO 3. 03X10 °~23 5X10°° pg/g,Ni
34 9X10 ~248X10°6 #g/go N V.Cr
,Co ,Co/Ni 0. 066~0. 140,

Sr 424 X107° ~4 835X 10" ;g/g,Ba 720X 10 % ~62 000X 10"
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Tab.5 The contrast of chemical components from carbonaceous rock-type and volcano-silicolites-type phosphate beds w(B) %

SiO; TiO; Al O3  Fe; O3 FeO CaO MgO MnO K, 0O Na, O P, O; V505

1 9. 54 0.19 2.16 3.22 0.18 34.88 3.13 0.035 1. 06 0.42 21.61 1. 69 10. 17
2 13.33  0.035 0.93 2.12 0.16 31.12 0.33 0.037 0.41 0. 24 17. 36 1.17 6. 81
3 17.12  0.048 1.03 1. 89 0.18 35.39 0.35 0.025 0. 46 0.4 25.12 0. 85 4.02
4 41.68 0.34 5.62 5.87 0.38 21.48 0.14 0.029 0.71 0.068  15.25 0.16 -

39.21 0.18 3.68 3.32 0. 24 21.15 0.35 0.029 0.55 0. 80 13.51 0.09 —

ol

6 40. 85 0.21 4.01 1. 87 0.72 23.92 0.74 0.031 0. 34 0.13 16. 55 0. 06 —
7 24.67 0.07 1. 26 2.73 0.19 35.48 3. 40 0.05 0.39 0.23 21.50 0.13 —
8 15.49 0.08 3.57 3.94 0.17 40. 90 0. 36 0.01 0. 69 0. 36 29.78 0.22 —
9 16. 55 0.23 4. 40 3.98 0.23 38.50 0.47 0.01 1. 40 0.35 28.62 0. 27 —
:1-3 ( ) ;4-6 ( )3 7-9 ( - )
(2010), : i—
- R 1 Ba , Ba s
17 400X107°~62 000X 10" ° pg/g. Ba 62 000X 10 ° pg/g.,
- Ba . 720X10 °~5 400X 10" pg/g.Sr/Ba 0. 17~2. 60,
C 8.
, U.I.Ba ,Co.Se.B , “W” .
4.2.3
7, 271 55X 107" ~696. 24 X 10" pg/g.
. 144, 73X107°~226, 70X 10" pg/g
200<10°° pg/g" . 209, 72X10 °* ~476. 75X 10 ° pg/g"*
84, 51X10 °~152 23X 10 ° pug/g".
, , LREE/HREE 0.37~0.71,La/Yb 0. 73~
1. 73, . ,
C P,
SCE lace ’ SCe 98EU ’ 0} 80 ~

Q. 989EU °
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Tab. 6 The analysis of trace elements w(B)/10°°
Sc Cr Co Ni Mo Ga Th U Rb Nb Ta Se
TC-15-H2 8.75 180 23.52 204 23.43 8. 44 1.45 58. 82 21.50 5.96 0.13 1. 40
TC-20-H2 5.79 122 4.46 44,00 12.61 3. 10 1.27 51.63 7.27 1.12 0. 10 4.79
TC-24-H2 5.28 167 3.78 57.54 11.43 3.02 0.93 29.61 8. 95 1.53 0. 10 2.52
TCG-3-H2 8. 86 180 8.38 141 26.12 6.47 7.96 46. 6 22.5 5.95 0.23 8.54
TC-4-H2 5.68 121 6.51 168 19. 40 4.27 3.68 45.8 9.42 3.85 0.17 9.62
TC-5-H2 8. 36 121 3.03 34.92 4. 50 6.25 3.47 34. 34 10. 62 4. 04 0.13 2.46
TC-1-H2 5.92 211 3.14 35.8 15. 23 10. 32 1.22 55.3 9.13 1. 81 0. 15 1.28
TCG-7-H2 5.38 324 14.73 104 34.32 17.81 2.32 162 17.53 2.38 0.27 4.09
TC-6-H2 6.45 299 20.70 248 17.91 19. 82 3. 06 68. 21 36. 71 5.45 0.28 2.09
Zr Hf Br 1 \ Sr B F% Ba
TC-15-H2 35.71 1.03 5. 88 15.93 946 2 686 35. 11 2.61 20 200
TC-20-H2 36.42 0.92 9.32 20. 00 654 4 835 10. 80 1.90 17 400
TC-24-H2 35.90 0. 86 6.61 27.81 476 2 241 3. 50 2.63 23 800
TC-3-H2 87.43 10. 81 3. 36 3.12 885 2 467 19. 31 1.42 62 000
TC-4-H2 70. 14 11.62 5.25 4.50 537 2 543 13. 90 1. 35 41 800
TC-5-H2 95. 82 13.41 4.19 8.02 324 3095 13.82 1. 60 47 200
TC-1-H2 31.31 1.11 0. 84 7.92 767 424 11.32 1.93 1 300
TC-7-H2 - 34.11 3.07 0.52 8.74 1317 1873 23.42 2.63 720
TC-6-H2 52.43 1. 65 2. 86 6.16 1595 914 26.91 2.65 5400
(2010, : - ( ICP—MS) . <5%
_ 10 000 + TC-15-H2
m TC-20-H2
948 78X107°~1 629. 25X107° nug/g, ol ATCHem2
# TC-4-H2
g ® TC-5-H2
D .LREE/HREE 2 100 o TCT-H)
- O TC-6-H2
0. 84 ~0.99,La/Yb 3. 25 ~ EE 10k
1. 09, N
1k
s
) C 9. 01 e CrCoNiMoGaTh URbNbTa Se Zr HfBr 1 V Sr B F Ba
5Ce 1, 0 37~ " ~
0. 42.Ce ’ oCe -0Fu Fig. 8 The spider diagram of trace elements in carbonaceous
° rock-type and volcano-silicolites-type phosphate beds
(Moller,1976) Tbh/Ca-Th/La
s - Tb/Ca, Tb/La ()
(Th/Ca) . (Tb/La) .
, C 10, ,
s , o
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Tab. 7 The analysis result of REE w(B) /106
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
1 22.71 63.51 8.70 43.72 10.51 2.30 9.16 2.01 14.51 3. 34 9.28
2 15.42 24.00 8.19 44, 81 11. 50 2.73 10. 32 2.42 17.72 4. 11 11.51
3 18.91 38. 82 6.67 32.23 7. 30 1. 85 6.92 1.50 10. 83 2.51 7.07
4 25.23 40. 41 14.91 85.50 24.62 6.47 20. 50 4. 88 35.61 8.02 22.2
5 33.00 42.22 13. 82 73.43 20.91 5. 44 21. 32 5.07 38.22 8. 87 24.52
6 37.62 59.61 14. 41 73.82 19.11 4.68 17.13 3.93 28.52 6.51 18.11
7 142 118 31.00 134 27.72 6. 30 25.24 5.18 36.01 8.09 23.01
8 202 196 48. 20 204 43.00 10.52 43.53 9.13 63.23 14.1 38.32
9 182 214 62. 20 279 59. 82 12.11 48. 81 9.94 65. 44 14. 2 38.92
Tm Yb Lu Y > REE La/Yb LREE/HREE 5Ce 0Eu
1 1. 34 7. 80 1.22 166 366. 05 1.73 0.71 0. 94 0. 80
2 1. 69 9. 87 1.53 206 371.74 0.93 0. 40 0.45 0. 86
3 1.03 6.05 0. 95 129 271.55 1. 85 0. 64 0.72 0. 89
4 3.35 20. 24 3.22 332 647.24 0.73 0. 44 0.43 0.98
5 3. 60 21.51 3.46 381 696. 24 0.91 0. 37 0.41 0. 88
6 2.69 16. 42 2.66 272 577.07 1. 36 0.57 0.53 0. 88
7 3. 39 20. 63 3.32 365 948.78 4.09 0.94 0.37 0. 81
8 5.49 32.01 4.95 630 1544. 37 3.75 0. 84 0.41 0. 83
9 5.55 33.22 5.16 599 1629. 25 3.25 0.99 0.42 0.76
:1-6 , $7-9 - . . . —
(ICP-MS) , <5%
90 km, C D5 , P
\Y% U,V N , y L. 5~2 m,
V.0 1% o , .
s s
- - ’ N N ~ ’
o , s 1 m,
P, 0; 30%, .
o (1~6
) ) , 90 km, 0 3~2 5km .
10 km, — 60 km, \ N N
’ ~ D ’ ° Pz ()r) 8 % ~21 % ’
Y.Yb.La , o

6 ’ s o
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