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Characteristics of heavy minerals from Upper Devonian Donghe sandstone
and Silurian sandstone in western Tazhong area, Tarim Basin, and their
geological implications

QIAN Yi-xiong, HE Zhi-liang, CAI Xi-yao, CHEN Yue and ZHANG Jun-tao
(Western Branch Institute of Exploration & Production Research Institute, SINOPEC, Urumgqi 830011, China)

Abstract: The distribution of heavy minerals in sediments is affected by such factors as provenance, uplift and
erosion, paleo-topographic features, palaeo-climate and palaco-environment. The analysis of heavy minerals can
be applied to the explanation of the sedimentary response to tectonic cycles based on the provenance and sedimen-
tary environment. The heavy minerals of Upper Devonian Donghe sandstones and sandstone of Lower Silurian
Kepingtage Formation from six wells in western Tazhong area were studied in this paper. The results show that
heavy minerals from Donghe sandstone were mainly derived from the re-sedimentation of basement rocks and
granite, and then underwent alteration or mixing of basic volcanic and magmatic-hydrothermal activities, while
those from Lower Silurian sandstone were mostly transported from the sediments of underlying carbonate rocks,
granite and re-sedimentary rocks, indicating the stability of the sedimentary and tectonic movement character-
ized by multi-source sediments, with the transportation direction of sediments probably from southeast to north-
west.
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Fig. 1 Distribution of Donghe and Silurian sandstones and locations for sampling wells modified after Hou Hongbin

. 2004.
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Table 1 Heavy mineral assemblages of Donghe sandstones in Wells of Zhong 1 11 12 13 and Shun 1
m
! Z1-1 4443.80 Pyr+ Apa+ Zir + Tho+ Cal + Hem + Aug + Ana + Rut + Gar
712 4612.00 Pyr + Cal + Tho+ Apa + Zir + Mag-Sid + Tou+ Rut
711-4 4365.50 Pyr + Tou+ Tho+ Cal + Bar + Apa+ Mag-Sid + Bro
11 Z11-5 4370.00 Cal + Tho + Mag-Sid + Tou + Zir + Pyr + Apa + Hem + Gar + Bar
Z11-6 4373.20 Tho + Tou+ Cal + Apa + Mag-Sid + Pyr + Hem + Bro+ Zir + Gar
712-10 4331.50 Cal+ Tho+ Apa+ Tou+ Zir + Mag-Sid + Ana + Gar + Bro+ Cha + Bar
2 Z12-11 4333.00 Tho+ Cal + Ana+ Apa+ Zir + Tou+ Mag-Sid + Gar + Cha + Rut + chr
712-12 4356.70 Cal+ Tho+ Tou+ Ana+ Pyr + Mag-Sid + Zir + Apa+ Gar + Bro
Z12-13 4385.20 Tho + Cal + Ana+ Apa+ Tou+ Zir + Pyr + Mag-Sid + Bar + Gar
13 7Z13-15 4482.00 Cal+ Tho+ Apa+ Tou+ Zir + Pyr + Mag-Sid + Ana + Pyr + Gar + Rut
1 7S1-18 4366.50 Hem + Tho + Mag-Sid + Zir + Tou + Apa+ Cal + Bar + Ilm + Ana
Ana— Apa— Bar— Bro— Cal— Cha— Chr— Gal— Gar— Gla—
Hem— Hor— [lm— Mag-Sid— Pyr— Sph— Rut— Tho— Tou—
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Fig. 2 Distribution of stable heavy minerals and sedimentary faces indicator minerals in Donghe sandstones from Wells Zhong

1 11 12 13 and Shun 1
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Fig. 3 Distribution of unstable and hydrothermal minerals in Donghe sandstones from Wells Zhong 1 11 12 13 and Shun 1
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Table 2 Heavy mineral assemblages of Lower Silurian sandstones in Wells Zhong 1 11 12 13 and Shun 1 2
m
1 Z1-3 5114.00 Mag-Sid + Tou+ Pyr + Tho+ Bar + Apa + Zir + Cal + Rut
Z11-7 4701.30 Cal+ Tho+ Tou+ Zir + Apa+ Gar + Ana + Pyr
11 7Z11-8 5008.80 Pyr+ Cal+ Tou+ Tho + Zir + Gal + Mag-Sid + Sph + Apa
Z11-9 5011.70 Pyr+ Cal+ Tho + Zir + Tou + Apa + Mag-Sid + Rut
12 712-14 4987.30 Hor + Apa+ Tou+ Gla+ Zir + Tho+ Hem + Mag-Sid
3 7Z13-16 5129.80 Pyr+ Cal + Tou + Mag-Sid + Zir + Apa+ Tho
713-17 5137.50 Pyr + Mag-Sid + Cal + Bar + Tou + Zir + Apa+ Tho
7S2-24 5697.60 Apa+ Zir+ Tho+ Tou+ Cal + Ana+ Chr + Pyr + Gar
2 782-25 5839.43 Apa+ Pyr+ Zir+ Gar + Cal + Gal + Chr + Ana+ Tou+ Hem + Cha
7S2-26 5858.50 Tho+ Apa+ Tou+ Zir + Mag-Sid + Cal + Chr + Rut + Cha+ Ana+ Gar
7S1-19 4563.20 Pyr+ Bar + Cal + Tho + Gar + Mag-Sid + Tou + Zir + Apa -+ Gal
ZS1-20 4591.20 Tho+ Hem + Zir + Tou + Apa + Cal + Ana+ Bar + [Im
1 7ZS1-21 5236.42 Hem + Apa+ Mag + Zir + Tho + Cal + Gar + Tou + Rut
7S1-22 5318.51 Pyr+ Tho+ Apa+ Gar + Tou+ Cal + Zir + Rut
7S1-23 5340.30 Tho+ Apa+ Gar + Zir + Sph+ Tou+ Chr + Cal + Gal + Pyr
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Fig. 4 Distribution of stable minerals in Lower Silurian sandstones from Wells Zhong 1 11 12 13 and Shun 1 2
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Fig. 5 Distribution of sedimentary faces indicator minerals in Lower Silurian sandstones from Wells Zhong 1 11 12 13 and

0.7

wy/ %

e

Z1-3 Z11-7 Z11-8 Z11-9 Z12-14Z13-16Z13-17Z282-24282-25282-26

70

60 -

50 -1

Hgw
B3 sy
= mms
BRE

Z81-20

A

920 21 22 23

.-ﬂﬁHnFLrﬂ

Z1-3 Z11-7 Z11-8 Z11-9 212-14Z13- 1(211 17252-
HEY

L\l 22

ZS1-19 ZS1-21
BB R %
12
Shun1 2
FH
0.6 B +%% ol men 80 YHE Il]]]]]]]]]]] EG s
[ w Bkt #IAT FHT Q #57
0.5 BINE 5] #isw ol mstr ;: 3
WA Eq maw P " |:i:| BT
o Earazrs [, 3 skt (028 Eatenr [ mess
X e
& -~
® 03 ': N
0.2 Ei
i 20
0.1 :
0.0 —-—ﬂ--ﬂl:| Il HE é i ﬂ E] i ;
7.1- 2 LSl Zl
“3‘

3711-7 8 9 712-14713-1617752-2425 26 7.81-1

HS/ TR

4782-25282-26 LSl 19 481-20

6 111 12 13

Fig. 6 Distribution of unstable and hydrothermal minerals in Lower Silurian sandstones from Wells Zhong 1 11 12 13 and
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ig.7 Comparison of stable minerals sedimentary faces indicator minerals and hydrothermal minerals from Donghe in Tazhong area

and Silurian heavy minerals in Western and Northern Tazhong area
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