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Fig.1 The sedimentary morphology of travertine

(a) mounds; (b) fissure ridge; (c) cascades; (d) dam; (e) stream crust with oncoids; (f) lake crust with oncoids; (g) paludal deposit; (h) cemented rudite
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Fig.2 The sedimentary model of travertine!”

(a) perched springline travertine model; (b) fluviatile barrage travertine model; (c) generalized lacustrine travertine model, D the shallower areas promote stromatolitic

developments associated with oblate oncoids and phytoclastic sediments; (d) generalized paludal modal; (e) karst cave deposition model
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Fig.3 The sedimentary morphology of travertine

(a) vein travertine in Wudaopan; (b) concentric round travertine in Liuhuanggou No.2 groove; (c) stromatous travertine in southern Kenya (Lee Ray et al.”™);

(d) massive travertine in Wudaoban; (e) encapsulated conglomerate in Wudaoban (with laminated shells); (f) columnar travertine in eastern Anatolia, Turkey

(Yesilova et al.™"); (g) stratified horsetooth travertine in Liuhuanggou No. 3 groove
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Fig.4  Stratified travertine and its microscopic characteristics

(a) black oily travertine; (b) yellow oily travertine; (c) travertine interlamellar fractures, plane-polarized light, 50%; (d) the microscopic characteristics of (b), it has clear

laminae and developed cracks; (e) the microscopic characteristics of (d), fractures are developed and hydrocarbon charging is observed, plane-polarized light, 50x; (f) mi-

croscopic characteristics of a stratified oil-bearing travertine, horse tooth particles are distributed between layers, plane-polarized light, S0x

K5 BS54 TURRBY SUZR R AE

(a) RARESLE , H ASPYRG Shimokuraida #1[X. (35 Kawai et al.*) ; (b) & 454, 0] WU 5 2L 82 (JE Kawai et al.™) 5 (o) 2R IES 1, 0] WEE S

ZALIE S BT RR A

Fig.5 Laminar characteristics of travertine deposition

(a) stratified tufa, Shimokuraida, SW-Japan(after Kawai et al."*”); (b) lamination structure,there are repetitions of dense (D) and porous (P) (after Kawai et al.*?);

(c) stratified oily travertine, there are repetitions of dense (D) and porous (P), Liuhuanggou, Keping, Xinjiang
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Fig.6 Inference process and control model of carbonate precipitation in a hot spring (modified from Bisse et al.™")

(a) Arid condition; (b) Intermediate condition; (¢) Humid condition

10 cm

(b)
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32 AW R B JE RS AR Co FL AR ) 54 (45 Khalaf & 250)

Fig.7 Stratiform and columnar (stalactite) travertine under biological influence (modified from Khalaf®)
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Fig.8 TFissure ridge and travertine deposition (modified from Torok et al.”)

R1 FEHIFBECa Mg STEEER(%)
Table 1 Ca/Mg/S contents in the travertine from Tabei, Xinjiang (%)

FEbt i KA HL Ak Ca0/x107 MgO/x107 S/x1072
TB040 Tfi I8 1 HE AR 55.97 0.272 0.027

TB005-3 T8 2 CU NS 50.98 0.282 6.80
TB008 BAEE 2 R 44.20 0.205 17.97
TB023 ki sta) J7 A 55.73 0.312 0.133
TBO13 AR 2 rimsLE 56.06 0.343 0.352
TB006 Tl 2 RIZ T2 E 56.30 0.322 0.203
TBO24 TR 2 D5 AT i 55.20 0.308 0.046
TB08O BAE 2 f5ERR 55.89 0.313 0.064
TBO81 ki etap) (o 53.04 0.338 1.65
TB028 FIEPE IR 53.92 1.81 0.026
TBO66 FIEPEL A 12.38 7.89 0.014
TB067 TLIEHE Vit 28 54.72 1.39 0.128
TB089 FiHPE2 TR A1 55 UL, 35.43 6.96 0.034
TBOS1 TEYE4 Jr i 38.88 12.72 0.014
YJFO7 [ 53 G2 A F 39.211 0.832 17.852
YJF09 — i) LI 32.017 0.247 16.905
YJF11 —[a] 7 ERKE 41.266 0.693 18.71
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. . . . s
Fig.9 Travertine samples and microscopic characteristics™'

crystalline clusters of an oil-bearing travertine (Tabei, Xinjiang): (a) travertine section; (b) travertine pore, plane-polarized light, 50X (after Mao et al."™); (c) erosion

pore, plane-polarized light, 50x; (d) oil filling, plane-polarized light, 100X. encrusted travertine (Liuhuanggou, Keping, Xinjiang) (e) travertine samples; (f) intercrys-

talline calcination, orthogonal light, 50%; (g) dissolution pore travertine cementation and residual pore, plane-polarized light, 50X; (h) intergranular joints and oil fill-

ing, plane-polarized light, 100X (after Mao et al.'®))
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(a) B B A Y FSALIRE SEM, 350 (1) #0 6 r TAAE AL SEM , 280x; (o) MG A, 04 Ky biefL SEM, 173; (o) Mo Sl 4 WAL SEM, 285

Fig.10  Microscopic pore characteristics of the travertine in Tabei, Xinjiang®

(a) yellow oil-bearing travertine internal pore, SEM, 350%; (b) yellow oil-bearing travertine internal pore, SEM, 280X; (c) black oily travertine, cracks and dissolution pores,

SEM, 173x; (d) black oily travertine, dissolution pores, SEM, 285%

R2 FEEIALSLEILSHER

Table 2 Data sheet of travertine porosity and permeability in Tabei, Xinjiang

=y HEHIX Pelca W (glem®) LB /% BIEEX107 pm’
1 (s HELBIRETHE 2.50 72 0.191
2 FAf 7 HE AR 2.53 6.1 8.780
3 Faf 7 I EEPIER K 2.60 3.1 113
4 fuf £ (TR 2.59 3.8 0.649
5 AT £ PR 2.58 4.7 5.40
6 (R [EFERTEER v 2.50 6.8 106
7 TR R s 2.52 7 32.90
8 HIEHE LA 2.56 9.5 18.200
9 FIEE HAR (O TS A 2.94 4.1 0.102
10 ifiE 2 54 WA 2.34 13.3 8.040
11 A [0 NS 1.75 322 6.570
12 il 24574 [ AN E RS A 2.60 35 1.720
13 TR [CFARUR/RIHiEryiy (¥ 3.01 49 0.520
14 Tt 24574 FEFLIR A A5 AR 2.53 5.1 17.400
15 TiLfif I8 521 A 2.44 9.2 14.100
FHE 2.53 8.03 2224
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Overview of the Formation Environment and Characteristics of
Travertines and Discussion on the Direction of Oil and Gas Reservoir
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Abstract: A travertine is a special chemical or biochemical deposition. They are widely distributed in the interior of
the continent and contain important geological information and are special reservoirs of oil and gas. The factors that af-
fect the deposition of travertines are complex and diverse. Based on the investigation of the formation process and clas-
sification of travertines, this article discusses the controlling factors of travertine formation from five aspects: climate
environment, hydrogeological conditions, physical and chemical conditions of water bodies, biological activities,
and structural activities. Then, the travertine in the Tabei area of Xinjiang province is compared with foreign traver-
tine deposits in terms of depositional environment, model, and deposition rate. The travertine deposits show good sea-
sonal stratification under a warm and humid environment in north Tarim. The travertine in Wudaopan area was depos-
ited into a large amount of terrigenous debris and greatly affected by biological activities. In Liuhuanggou, travertines
are a product of hydrothermal upwellings resulting from fault activity. By comparing and summarizing the findings,
the travertine that filled in the fractured caves in Tabei has well-developed internal pores, good connectivity, and
good oil content display. Therefore, the travertine has a certain storage capacity.

Key words: depositional environment; depositional model ; deposition rate; influence factor; oil and gas reservoir;

travertine



