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Abstract Ancient Mahu lake was a typical carbonate saline lake in the Early Permian where abun—
dant carbonate minerals ( mostly with positive ion of sodium) were deposited. Based on the data of major
elements oxygen and carbon isotope petrology and mineralogy characters of systematic samples of study
core section rhythm characteristics and their mechanism were discussed. The study core section alternated
with soda layers and sedimentary tuff layers. Light soda layers are relatively pure nahcolite and sodium
and have major elements characteristics as follows: High content of Na,O low content of CaO MgO
Si0, and Al,O;. Dark sedimentary tuff layers developed white spot shaped minerals of shortite and have
major elements characteristics as follows: Lower content of Na,O high content of CaO MgO SiO, and
Al,0;. Both soda layers and sedimentary tuff layers have high values of 50 and 8"°C  which indicate that
sedimentary water has high salinity during the depositional period of whole layers. Light soda layers have
higher "0 value which indicate intense evaporation when soda deposited. The study core section can be
explained into multiple stages of hot and dry climate and relative humid climate according to the value of
5"0/8"C. Origin of different carbonate minerals formed in different layers could achieve. Dark layers
formed when palaeoclimate was warm and humid that water input was more than water output and shortite
crystaled inter-particles when palaeoclimate transformed into hot and dry. When palaeoclimate transformed
into hot and dry calcium ion and magnesium ran out nahcolite and baking soda crystaled with strong e—
vaporation. Frequent changes of palaeoclimate have produced saline cycles of soda layers and sedimentary
tuff layers.

Key words  Junggar Basin Mahu sag Fengcheng Formation salinization carbonate mineral
alkaline formation mechanism
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Tectonic location of Mahu sag Junggur Basin and main wells drilling to the Lower Permian Fengcheng Formation
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Fig. 2  Stratigraphic division of the Lower Permian Fengcheng Formation and rhythm features

of core from Well Fengnan 5 in Mahu sag Junggar Basin




1016 2016 12
4066.12 4068.00 4069.83 4071.62
4068.12 206995
10
4066.32
4071.84
16
4070.19
17
4068.40
4066.59 4072.06 18
4070.39
4068.60 4072.23
4066.84 11
4068.72
4070.64
4072.47
19
4067.15 4068.94
4070.81
4069.13 4072.75
4067.40 4071.00 12
4072.91
4069.36
4067.62 4071.21 Y
4073.09
13
4067.76 4071.34
14
4069.64 4073.32
15
4068.00
4071.62
4069.83
3 5
Fig. 3 Core scanning image and lithofacies association relation of the Lower Permian Fengcheng Formation
of Well Fengnan 5 in Mahu sag Junggar Basin
1
. _
Al o
)
0
o



18 6 : 1017

. . ( 5-a)
o ( 5-b)
3.2.1 ( 5-c¢ 5-d).
5) (
) o
( 4-a),
3.2.2 ( 4-h.
( 5-e 5-f) ( 5-¢
; ( 5-h),
1) o ( 6)
) (Na (BSi;04))( 4-e 4-f 4-g 4
( Na,Ca, (CO,); Na,CO, *2CaCO,) -h))
( 4-
b) o ( Mason 1980) .
( Jag— 5

niecki et al. 2013; Smith et al. 2015) .

( Na,CO,  NaHCO,) Na
(4= ;
o 4
( 4-d)
3 4.1
2) 5
( 4-e 4-f 4-g 4-
h 4-i) 8
XRD
( 4-e 4-f 4-g 4-h 4-i) Pana-
lytical XPert PRO MPD.,
90°
( 4-g 4-h)( N . . (
2012) . IR
3) ( N . .
4-j 4-k) o (1o

4)

( 5-a 5-b 5-c¢ 5-d), .



1018 2016 12

200 pm

erty A L [
W JE

a— 4069.36 m; b—
4066.52 m; c— ( )
4066.52 m; d—
4066.52 m; e f—
e f 4067.94 m; g—
4067.94 m; h— 90° 4067.94 m; i—
4066.52 m; j k— 4072. 66 m;
—
4 5

Fig. 4 Microphotos showing lithologic features of alkaline layers of the Lower Permian Fengcheng Formation

of Well Fengnan 5 in Mahu sag Junggar Basin
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Table 1 Main minerals in typical dark lithofacies beds of 2
alkaline layers of the Lower Permian Fengcheng Formation of 6 i
Well Fengnan 5 in Mahu sag Junggar Basin
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Table 2 Test results of major elements in alkaline layers of the Lower Permian
Fengcheng Formation of Well Fengnan 5 in Mahu sag Junggar Basin
$i0, ALO; Fe( ) Mg0 Ca0 Na,0 K,0 MnO TiO, P,0s FeO TOC
/m /% /% 1% /% /% /% /% /% /% 1% 1% 1% %
1 4066.2 22.10  0.93 0.68 0.80 1.02  33.80 0.58 0.019 0.085 0.040 39.36 0.21 /
2 4066.5 4432 9.84 4.41 3.09 10.43 9.41 5.44 0.048 0.343 0.019 12.05 1.28 /
3 4066.6 45.92 11.89 3.31 4.19 6.14 10.60 6.10 0.045 0.229 0.018 10.97 0.73 0.58
4  4067.4 54.13 12.90 4.05 3.34 5.51 9.13 4.36 0.040 0.513 0.034 5.43 094 0.44
5 4067.6 54.66 13.15 3.85 3.30 4.70 9.19 4.40 0.036 0.486 0.014 5.67 0.83 0.29
6 4068.0 52.38 12.45 3.89 3.38 5.89 9.99 4.26 0.082 0.449 0.363 6.52 1.03 0.30
7 4068.2 44.47 897 2.93 3.84 8.26 13.13 4.15 0.064 0.229 0.034 13.35 0.60 1.06
8 4069.0 30.65 6.93 3.07 6.51 8.30 16.38 3.84 0.071 0.343 0.052 21.44 0.76 0.67
9 4069.5 4.65 0.14 0.13 0.41 0.11 41.35 0.07 0.008 0.018 0.006 52.53 0.10 /
10 4070.0 1.40  0.20 0.14 0.38 0.14 4228 0.06 0.006 0.020 0.007 54.87 0.10 /
11 4070.5 22.94  0.57 0.44 3.05 0.47 32.40 0.32 0.055 0.047 0.039 39.14 0.27 0.33
12 4071.0 19.72  0.74 0.54 3.36 0.33 33.36  0.40 0.056 0.092 0.017 40.82 0.39 /
13 4071.3 24.83 591 2.23 427 15.05 15.70 3.40 0.043 0.153 0.019 26.07 0.45 0.50
14 4071.4 26.36 5.99 2.41 9.26 5.23  20.68 3.18 0.127 0.303 0.013 25.04 0.64 0.55
15 4071.5 1593 1.33 0.88 1.21 0.31 35.74 0.70 0.024 0.157 0.172 4295 030 /
16 4071.9 13.09 1.36 0.94 1.29 0.40 36.19 0.91 0.024 0.154 0.194 4492 045 /
17 4072.0 63.05 1.67 1.03 3.74 3.23 1537 1.01 0.058 0.122 0.315 9.80 0.39 0.28
18 4072.1 26.77  5.62 2.16 421 17.29 1492 3.32 0.033 0.319 0.014 24.77 0.52 0.34
19 4072.5 50.79  5.71 6.09 11.02 3.52 9.82 450 0.046 1.120 0.009 6.84 1.23 /
20 4073.0 40.49 8.84 3.60 6.61 6.09 13.03 5.42 0.061 0.415 0.016 14.85 0.96 0.79
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Fig. 6 Vertical distribution feature of major elements in alkaline layers of the Lower Permian Fengcheng Formation
of Well Fengnan 5 in Mahu sag Junggar Basin
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Table 3 Main saline minerals in alkaline layers of the Lower Permian Fengcheng
Formation of Well Fengnan 5 in Mahu sag Junggar Basin
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Fig. 8 Characteristics of carbon and oxygen isotopes in alkaline layers of the Lower Permian Fengcheng Formation
of Well Fengnan 5 in Mahu sag Junggar Basin
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Fig. 10 Sedimentary model for alkaline layers of the Lower Permian Fengcheng Formation of Well Fengnan 5 in Mahu sag Junggar Basin
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