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Fig.3 The sedimentary textures of limestone of Longstone Mountain in Bayan Har Basin
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Pr /Pr Ce/Ce’

REE

1

23

XRD

Table 1 XRD analysis of mound limestone of Long Stone Mountain in Bayan Har Basin

14 98 2
24 >98
22 95 5
23 98 2
34 97 3
32 93 3 3 1
44 >98
2
Table 2 Major elements of mound limestone of Long Stone Mountain in Bayan Har Basin
14 24 22 23 34 32 44
Al O3 /% 0.06 0.05 0.15 0.06 0.09 0.06 0.05 0.07
Ca0/% 51.33 54.71 53.13 54.41 53.35 52.65 54.09 53.38
Fe, 05 /% 0.10 0.05 0.34 0.05 0.09 0.05 0.05 0.10
K,0/% 0.01 <0.01 0.03 <0.01 0.01 <0.01 <0.01 0.01
MgO/% 0.48 0.38 0.37 0.38 0.44 0.36 0.40 0.40
MnO/% 0.02 0.01 0.02 0.02 0.01 0.01 0.01 0.01
Na, 0/% <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
P,05/% <0.01 <0.01 0.01 <0.01 0.01 0.01 0.01 0.01
TiO, /% <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.01
3 (pe/g)
Table 3 The rare elements of mound limestone of Long Stone Mountain in Bayan Har Basin( pg/g)
14 24 22 23 34 32 44
La 2.02 3.84 4.26 3.16 3.23 2.35 1.95 2.97
Ce 1.77 2.30 3.08 2.75 2.07 1.68 1.14 2.11
Pr 0.35 0.62 0.75 0.53 0.54 0.35 0.33 0.50
Nd 1.55 2.08 3.21 1.65 2.39 0.94 1.47 1.90
Sm 0.31 0.56 0.69 0.46 0.54 0.29 0.31 0.45
Eu 0.10 0.13 0.17 0.11 0.13 0.09 0.08 0.11
Gd 0.38 0.68 0.80 0.56 0.61 0.40 0.37 0.54
Th 0.06 0.11 0.13 0.08 0.10 0.07 0.06 0.09
Dy 0.38 0.69 0.81 0.52 0.61 0.37 0.41 0.54
Ho 0.08 0.16 0.18 0.12 0.14 0.10 0.09 0.12
Er 0.24 0.47 0.55 0.30 0.40 0.26 0.27 0.36
Tm 0.03 0.06 0.07 0.04 0.05 0.03 0.04 0.05
Yb 0.20 0.36 0.39 0.23 0.30 0.18 0.19 0.26
Lu 0.03 0.06 0.06 0.03 0.04 0.03 0.03 0.04
Y 4.80 1.17 9.54 0.67 8.17 0.57 5.31 4.32
> REE 12.28 13.29 24.68 11.20 19.30 7.69 12.05 14.35
LREE/MREE 0.23 0.26 0.25 0.23 0.26 0.24 0.27 0.25
MREE/HREE 2.57 2.46 2.62 3.09 2.67 2.61 2.49 2.65
Ce/Ce” 0.44 0.33 0.36 0.48 0.33 0.42 0.30 0.44
Pr /Pr” 1.17 1.57 1.28 1.45 1.26 1.63 1.29 1.38
Eu/Eu” 1.33 0.99 1.06 0.96 1.04 1.14 1.13 1.09
: Ce/Ce”  3Cey/(2lay+ Ndy) N Pr /Pt"  2Pry/( Cey + Ndy) Eu/Eu”  2Euy/ ( Smy +

24 28 29
Gdy) .
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Fig.4 The comparison chart of mound limestone and seawater shale-normalized REE distribution pattern
Ce’” Re.Cd.U.V.Mo.Cr.Co ~Cu /n —
Ce*" Ce Ce . V/Cr
— %2 Bau 0.09 2.00. U, 0.08 ~
Nothdurft 7 Pr /Pr" >1.0 Ce/Ce” <1.0 0.5 pg/g 0.22 pg/g U Th U/
Ce . Th 2.33( 5).
— Ce/Ce” 0.27 ~0.38 Pr/ Re.Cd-U.V.Mo.Cr.Co.Cu /n
Pr' 1.17~1.63 —
_ 31~35
( > REE) Al.Cu.Zn.K Ti v Cr
0.81 ~0.90 A%
Ca.Mg Mn 0~0.33 Cr
( 4) o, V/Cr
o . 2.00 V/Cr 4.25
3.2.3 V/Cr  2.00 V/Cr
4.25 ( 6) .
4 Y REE
Table 4 Correlation between Y REE and major element contents
> REE Cu Zn Al Ca Fe K Mg Mn Ti
Y REE 1
Cu 0.82 1
Zn 0.82 0.98 1
Al 0.90 0.95 0.95 1
Ca 0.00 -0.07 -0.22 -0.18 1
Fe 0.85 0.98 0.99 0.97 -0.24 1
K 0.81 0.99 0.99 0.97 -0.19 0.99 1
Mg 0.07 -0.33 -0.15 -0.14 -0.57 -0.13 -0.24 1
Mn 0.33 0.54 0.53 0.50 -0.26 0.57 0.57 -0.06 1
Ti 0.82 1.00 0.99 0.95 -0.11 0.99 0.99 -0.28 0.53 1
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5 (pe/e)
Table 5 The trace element contents of mound limestone of Long Stone Mountain in Bayan Har Basin( pg/g)
14 24 22 23 34 32 44
Li 0.17 0.08 0.74 0.06 0.18 0.55 0.32 0.30
Be 0.10 0.32 0.43 0.20 0.15 0.35 0.09 0.23
Sc 1.14 N 1.61 N 1.28 N 0.96 0.71
AY 0.62 N 1.25 N 0.43 N 0.58 0.41
Cr 2.79 N 16.69 N 4.00 N 3.01 3.79
Co 2.28 10.90 2.64 10. 00 2.28 9.98 2.25 5.76
Ni 57.78 1.61 61.67 1.23 57.80 1.78 56.33 34.03
Cu 0.99 4.62 71.92 3.46 6.16 3.75 0.94 13.12
Zn 1.81 0.09 10.35 0.04 0.95 0.04 0.64 1.99
Ga 0.05 0.03 0.19 0.01 0.06 0.07 0.04 0.06
Ge 0.03 1.67 0.14 1.29 0.02 2.12 0.03 0.76
As 0.22 0.39 2.09 0.07 0.28 0.17 0.17 0.48
Rb 0.05 316.00 1.74 274.00 0.15 351.00 0.05 134.71
Sr 472.07 7.81 505.45 5.65 457.03 5.10 530. 65 283.39
Zr 0.33 0.11 0.68 0.10 0.30 0.05 0.18 0.25
Nb <0.01 0.14 0.41 0.22 0.01 0.13 <0.01 0.13
Mo 0.03 N 1.08 N 0.07 N 0.05 0.17
Ag N 0.02 0.03 <0.01 <0.01 0.11 <0.01 0.02
Cd 0.39 0.48 0.42 0.39 0.45 0.63 0.36 0.45
In <0.01 0.01 <0.01 0.01 <0.01 0.02 <0.01 <0.01
Sn 0.05 1.92 0.51 0.88 0.09 3.66 0.06 1.02
Sh 0.03 0.23 0.30 N 0.04 0.33 0.01 0.13
Cs 0.02 0.01 0.31 0.01 0.15 0.02 0.02 0.08
Th 0.07 0.13 0.31 0.14 0.16 0.07 0.08 0.14
U 0.41 0.15 0.60 0.09 0.25 0.10 0.28 0.27
U/Th 5.94 1.15 1.92 0.65 1.56 1.53 3.58 2.33
V/Cr 0.22 <0.01 0.07 <0.01 0.11 <0.01 0.19 0.09
" U, 0.39 0.10 0.50 0.04 0.20 0.08 0.26 0.22
“N” "U,= U -Th/3 *' .
U U0,( €O;,) ' 7) o
U0,( €O;) ;"
U0,.U,0, U,0, 6
U 3 Table 6 Parameters of trace elements under
U different redox conditions
au
‘U, U ~Th/3. U, <5.0 pgl/g
v 5.0 pg/g< U, <12.0 pg/g Mo ( Mn) (M)
;" U, >12.0 pglg cd
1) 30
( 6) 31 .
U, (pgle) ¥ <5.0 5.0~12.0 >12.0
7 U. V/Cr ! <2.0  2.00~4.25 >4.25
V.Mo.Cr.CoCu Zn V/Cr log( Ce/Ce” ) * <-0.1 >-0.1
0.22 "U,, 0.08 ug/g~0.5 pg/g( 5)
. Derry 80, —10%o0
3.3 x10~° - Kaufman ¥
18
— 8%0, - 11%0
8" Cppy  +4.30%0 ~ +5.93%0 8" 0y, —13.72%0 . 8" Oppy = 13.72%0
~ —=11.27%0. N ~ =11.27%o0 o
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Table 7 Stable carbon and oxygen isotopes of mound L L
limestone of Long Stone Mountain in Bayan Har Basin
8" C yppy /%o 30 yppp /%o 4 e u
1da 5.54 -12.63 =
14b 5.13 ~12.75 2
24a 5.02 ~12.01 Z 10 &
2-1b 4.94 -12.26 ;
R*=0.01
2-2a 5.35 -12.02
22b 5.08 -12.23 0 | B m ‘ | |
23a 5.29 -11.75 -14 -13 ., -12 =11
. o
23b 5.29 -11.84 8Os / %0
3da 4.72 -12.06 6 Mn/Sr
34b 5.05 -11.27
Fig.6 The correlation diagram of stable oxygen
32a 4.89 -12.52
351 4.30 _13.72 isotope and Mn/Sr ratio
4da 5.20 -12.18
44b 5.93 -12.04
5.13 ~12.23 4
Bartley * % 8" Oy 8" Cppy
18
8 Oppy  Mn/Sr 93% ~98% 97% .
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13 18
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Opp » Hudson V/Cr 0.22 U
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Sedimentary Petrology and Geochemistry of Permian — Triassic Carbonate
Mounds in Long-Stone Mountain in Bayan Har Basin

HUANG Hua-gu' > DI Pengfei' > CHEN Duo-u'

(1. Key Laboratory of Marginal Sea Geology Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China;
2. Graduate University of the Chinese Academy of Sciences Beijing 100049 China)

Abstract: The Bayan Har sedimentary basin has been a hotspot and key area in studying Qinghai-Tibet Plateau geo—
tectonics and Tethys which is located in the northeast of Qinghai-Tibet Plateau hinderland. The domination sedimen—
tion of Bayan Har basin which has some different sizes of limestone platforms or limestone mounds are composed of
Triassic turbidite rocks. In this paper we study the sedimentary environment of hummocky limestone by the way of
sedimentary petrology and geochemistry.

Samples of this paper were collected from four isolated carbonate mounds on Long Stone Mountain of Bayan Har
Basin Qinghai province which was developed in the Permian —Triassic Maerzheng Formation strata with Ammonoid
that produced a dark gray thin-bedded micritic limestone and gray-black slate.

XRD analysis showed that the average calcite content of hummocky limestone from Permian — Triassic strata of
Long Stone Mountain of Bayan Har Basin is up to 97% . Major element analysis showed that the CaO average content
of hummocky limestone is up to 53.38% so the CaO content is close to the theoretical value of calcite 56. 03%
while Al,O; Fe, 0, K,0 MgO MnO Na,O P,0; TiO, and others content are below 5 %o. Those indicate that
the chemical and minerals composition of carbonate are very pure.

The shale-normalized REE patterns of 5% HNO3 soluble phase of limestone ( carbonate minerals) showed total
rare earth elements ( SREE) were low negative Ce anomaly ~Eu was normal or slightly positive anomalies Pr /Pr’
was from 1.17 to 1.63. It is consistent with those of Permian limestone Permian sea water and modern eastern Pa—
cific sea water and illustrated that it formed in oxidation environment of the open sea.

The correlation coefficient between total rare earth ( XREE) and Al Cu Zn K and Ti were from 0. 81 to 0.90
and showed a positive correlation and the correlation coefficient between total rare earth ( SREE) and Ca Mg Mn
were from 0 to 0.33 and illustrated there was no obvious relevance or relevance. It is said that rare earth elements of
hummocky limestone mainly related to the background value of sedimentary environment and has no matter with car—
bonate minerals.

Hummocky limestone 8" C,; were from +4.30%0 to +5.93%0 and §'"° 0,,; were from 43.72%0 to 1. 27%.
8" Cppp is basically consistent with the normal marine carbonate scope and indicating §" C,p,;, remained the original
sedimentary characteristics of hummocky limestone. But §'®0,,, was significantly affected by diagenesis and did not
represent the original sedimentary features.

The V / Cr ratios of limestone are very low ~ Uau values are only from 0.08 pg/g to 0.5 pg/g and the con-
tents of U V. Mo Cr Co Cu and Zn elements that were enriched in anoxic environment are low or absent. All
instructed that limestone formed in oxygen-rich environment.

All above sedimentary rocks and geochemical characteristics show that the Permian — Triassic hummocky lime—
stone might be the product of rapid deposition in relatively oxic environment of open sea.

Key words: carbonate mounds pure limestone sedimentary petrology geochemistry Bayan Har Basin



