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Fig. 1 Regional geological map and travertine sampling sites of south bank of Dogai Coring area Tibet

( modified from 1:250000 Dogai Coring geological map Chengdu Institute of Geology and Mineral Resources 2005)

Fig.2  Photographs of travertine outcrop in field
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Fig.3 Photomicrographs of travertine

a. Ooids in travertine cross-polarized light; b. Intraclast grains in travertine plane—polarized light; c. Stromatolitic travertine plane—polarized light; d. Micro—

hermal travertine a cavity on the left side was occupied once by organisms cross—polarized light on the left side plane-polarized light on the right side
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Table 1 Sampling records of travertines-spring
(E) (N) H/m
1 D604 88°51712. 80" 34°28°12. 60" 4862.5 D602
D632
2 D634 88°51°19. 00" 34°2876.70" 4861.4 D633 D632
D633
D642
3 D644 88°51°17.20" 34°28°5.80" 4846.7 D643 D642
D643
4 D65 88°51°16. 80" 34°2875.50" 4867.9 D652
5 D674 88°51°15.40" 34°2874.80" 4865.6 D672
6 D704 88°51713.00" 34°2874.10" 4865.6 D702
7 D934 88°5129.50" 34°27-38. 10" 4868 D932
8 D994 88°5120. 80" 34°27732.80" D994
9 D1024 88°5122.80" 34°27°31.70" 4885 D102-2
10 D1204 88°51754. 10" 34°26°55.10" 4872 D120-3
2
Table 2 Some elements concentration of springs from south bank of Dogai Coring area
K* Na* Ca®* Mg?* HCO; 803~ cl- , K-10°/
K+ 10°/Cl
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
D604 1100. 00 13060. 00 1530. 00 430.00 62.00 350.00 24480.00  41136.65 44.93 26.74
D634 1090. 00 12640. 00 1450. 00 430.00 68. 00 360. 00 24660.00  40811.79 44.20 26.71
D644 1070. 00 12460. 00 1390. 00 420.00 87.00 340.00 24490.00  40368.95 43.69 26.51
D65 1070. 00 12540.00 1380. 00 430.00 94.00 360. 00 24400.00  40389.96 43.85 26.49
D674 1080. 00 12480. 00 1400. 00 430.00 88.00 340.00 24340.00  40278.28 44.37 26.81
D704 1050. 00 12460. 00 1320. 00 420.00 54.00 330.00 23880.00  39626.17 43.97 26.50
D934 1100. 00 13040. 00 1480. 00 460. 00 50. 00 390.00 25500.00  42138.37 43.14 26.10
D994 1110.00 13040. 00 1460. 00 450.00 58.00 380.00 25320.00  41930.32 43.84 26.47
D1024 1100. 00 13140. 00 1530. 00 450.00 70.00 390.00 25670.00  42471.67 42.85 25.90
D1204 1110.00 13210. 00 1610. 00 450.00 73.00 400. 00 26040.00  43014.21 42.63 25.81
3 (%)
Table 3 Major element composition of travertine( %)
Si0, ALO,  Fe,0, MgO Ca0 Na, O K,0 MnO TiO, P,0, FeO
D602 4.16 0.46 1.27 0.56 51.52 0.46 0.2 0.026 0.026 0.014 40.74 <0.10
D632 3.62 0.4 5.13 0.58 49.13 0.39 0.17 0.025 0.018 0.019 40.08 <0.10
D633 16.26 1.54 2.07 0.59 42.61 1.01 0.57 0.028 0.085 0.025 34.72 0.2
D642 2.12 0.11 12.35 0.86 41.53 1.74 0.23 0.019 0.006 0.038 40.52 <0.10
D643 4.88 0.56 2.61 0.6 49.13 0.7 0.25 0.022 0.029 0.015 40.74 0.2
D652 2.93 0.38 4.41 0.6 47.26 1.31 0.22 0.024 0.017 0.018 42.31 <0.10
D672 36.93 2.57 19.96 1.23 17.24 1.34 1.08 0.03 0.17 0.087 19.04 0.3
D702 9.57 0.87 5.03 0.59 43.89 1.22 0.37 0.029 0.042 0.023 37.83 0.2
D932 2.45 0.48 0.41 0.46 53.18 0.25 0.17 0.027 0.018 0.016 42.21 <0.10
D994 3.01 0.38 1.05 0.54 51.68 0.82 0.21 0.02 0.019 0.013 41.72 <0.10
D1022 4.91 0.66 10.47 1.02 42.1 1.36 0.39 0.024 0.046 0.055 38.4 0.55
D1203 2.87 0.35 4.59 0.61 48.15 1.1 0.22 0.023 0.024 0.02 41.61 <0.10
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Table 4 REE composition of travertine( pg/g)
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
D602 1.71 3.16 0.379 1.4 0.248 0.063 0.239 0.041 0.23 0.04 0.124 0.018 0.111 0.017
D632 1.79 3.25 0.345 1.28 0.222  0.056 0.219 0.029 0.155 0.031 0.101 0.014 0.08 0.018
D633 5.77 10.5 1.2 4.59 0.894 0.208 0.836 0.131 0.665 0.116 0.326 0.044 0.32 0.054
D642 0.466  0.785 0.09 0.361 0.063 0.024 0.067 0.015 0.072 0.014 0.046 0.008 0.039 0.007
D643 1.97 3.71 0.432 1.59 0.318 0.069 0.268 0.045 0.221 0.045 0.134 0.017 0.126 0.027
D652 1.33 2.52 0.293 1.04 0.205 0.048 0.187 0.034 0.162 0.034 0.11 0.018 0.093 0.021
D672 10.9 20.6 2.46 9.29 1.67 0.406 1.41 0.252 1.22 0.23 0.644 0.088 0.555 0.091
D702 3.29 6.12 0.732 2.76 0.537 0.128 0.476 0.084 0.435 0.078 0.228 0.037 0.218 0.035
D932 1.57 2.98 0.347 1.3 0.232  0.061 0.192 0.035 0.16 0.027 0.122 0.016 0.096 0.016
D994 1.33 2.64 0.304 1.13 0.24 0.05 0.176  0.029 0.149 0.03 0.09 0.013  0.072 0.011
D1022 2.83 5.36 0.586 2.4 0.482 0.095 0.383 0.059 0.352 0.069 0.227 0.031 0.178  0.029
D1203 1.39 2.57 0.281 1.08 0.191 0.046 0.17 0.037 0.153 0.034 0.083 0.014 0.09 0.014
SW4 7.06 13.5 1.5 5.52 1.08 0.228 0.899 0.184 1.03 0.179 0.584 0.079 0.482 0.074
SWv2 5.92 11.6 1.28 5.11 0.8 0.194 0.766 0.137 0.775 0.151 0.383 0.054 0.381 0.053
5 10
Table 5 Isotopic composition of travertine
813C \P[)B%o 8]80 VPDB%o
D602 9.4 -8.2
D632 9 -7.9
D633 10 -7.1
D642 8.4 -8.1
D643 9.1 -7.6
D652 9.6 -7.4 Ca0
D672 2.6 -8.1 83.11%
D702 7.8 -7.6 SiOz 7.81%
D932 7.7 -7.2
D994 11.7 -6.8 D633 Si0,
D102-2 8.9 -71.5 16.26% D672 36.93%
D120-3 9 -7.8
3 Fe, 0, 5.78%
3.1 ’
K Na K
0.28% Na 0.72% 1994
36. 93 ¢/L 43. 01 ¢/L
K
41.22 ¢/L o
Ca2* 1.32 /L. 1.61 g/L 0.016 6% Na 0.002 25%
+ + + +
1' 46 g/L . K Na K Na
K* °
(K+10°/Cl) 42.62 44.93 3.2
43.75 (K-10°/Y ) 25.81 26.81 2 REE
26.4 . > REE 14. 91 pg/g D672
18 56.06 pg/g 2.88 pgl/sg
10 ~20 o > Ce/YYb
20 ( LREE) ( HREE)

5~10
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LREE 1.79 ~45.33 pgl/g 11.73 pg/g
HREE 0.27 ~4.49 pglg 1.25 pg/go
Y Ce/YYb 6.68 ~10.63 9.09 CaCoO,
o (La/Yb)
11 21
(La/Yb) 8.57 ~14.93 0
11. 78
(La/Sm)
(La/Sm) 3.58 ~5.21 4.28 ( 4a)
; (Gd/Lu)
(Gd/Lu) 1.10 ~1.97 1.57 2 3
o dEu Eu o
dEu 0.65~1.12 0.78
o ( 4b)
La¥u Eu
4 _
Eu Lu
o o 7 ~ 10 1 ~
o 20 6
4.1
La¥u
1 CaCO,; + CO, +H,0 = Ca’* +2HCO, Eu Eu
Lu
CO,
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Fig.4 REE specira of travertine ( Chondrite data from reference 22 )

a. REE spectra of travertine No.2 spring; b. REE spectra of travertine from different spring
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Table 6 &D and O of salt springs
8D\'SMOW /%o 8180\'5“0\‘? /%o
D604 -100 -12.6
D63 -100 -12.5 °
D644 -100 -12.5
D654 -101 -12.6
D674 -100 -12.5
D704 -103 -12.5
D934 -97 —12.1
D994 -93 -12.2 . .
D1024 -93 -12.3
D120 -98 -12.5 °
4.3 CO,
12 sC %0 .
(5 8°C  2.6% 11.7%0( 8.6%0 n
=12) 5"0 -6.8%0 —8. 1%o( -6.95%0 n =
12) .
Pentecost '
CO,
C02 C02 813(: CH\K
8" C 8" C ~12%o ° -
+2%0 Co, 8" C N N
~1%0  +10%o. o
34
° N 35
Co, 8°C  3%0 °
2006 * N
18
"¢ 5" 0 (8" ¢C 0 °
-2.65%0 80  —13.17%0) . (3°C  4.07%0
5"0  -7.92%) . (8"C  —1.25%0 3" 0 CO, °
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Travertine in South Bank of Dogai Coring Tibet: Geochemical

characteristics and potash geological significance

NIU Xin-sheng LIU XiH4ang CHEN Wen-=xi

( 1. Institute of Mineral Resources CAGS R & D Center for Saline Lake and Epithermal Deposit Beijing 100037;

2. Chinese Academy of Geological Sciences Key Laboratory of Saline Lake Resources and Environment

Ministry of Land and Resources Beijing 100037)

Abstract: There are a series of depositing travertine domes and salt springs in South Bank of Dogai Coring of Tibet.

With results of chemical composition of springs we found that these springs have a high K concentration and belong to

lixiviation brine. Thus determining the source of K is a very important question. The research on travertine will help us

resolve this Problem. Travertine in this area were composed of autochthonous travertine and clastic travertine and have

a high K Fe and light REE concentration. REE distribution patterns of different springs have the same trend and show

that mineral substance of springs water come from the same stratigraphic position. With a REE comparison of travertine

and major strata we confirm that travertine and Suowa Formation have obvious genetic relationship. This result is con—

sistent with correlation analysis for travertine and Suowa Formation. Combined paleographic and paleoclimatic data we

think that Suowa Formation has an exploration potential of potash. In addition 8D ™0 and §"C of salt springs and

travertine indicate that H,O of springs come from atmospheric precipitation and CO, of travertine has a characteristic of

lithosphere deep source. Also travertine in this area is thermogene travertine.

Key words: travertine; Dogai Coring; REE; potash



