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Abstract: The Yadong-Gulu rift in Tibet is an active tectonic zone in Cenozoic, characterized by active tectonics, frequent
earthquakes, widespread hot springs and high heat flow, and has nurtured abundantly geothermal resources. The Yangbajing
geothermal field and Yangyi geothermal field located in the central Yadong-Gulu rift have been commercially developed for decades,
while the geothermal prospect and exploration direction in the Gulu geothermal field located in the northern Yadong-Gulu rift need to
be furtherly clarified. Therefore, this paper analyzes the surface geothermal geology, discusses the Yangbajing geothermal model,
and concludes that the Gulu geothermal field has a good geothermal prospect. The geothermal reservoirs revealed by magnetotelluric
and gravity are characteristic of north-south zonation in the Gulu geothermal field. There are deep and shallow geothermal reservoirs
in the north and middle of Gulu geothermal field, whereas the geothermal reservoirs in the south are mainly in shallow, which

provides important geophysical basis for further understanding the geothermal model of the Yadong-Gulu rift and guiding geothermal
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exploration of Gulu geothermal filed.
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Fig. 1 Geological map of Yadong-Gulu in the Tibetan
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Fig.4 Hot springs and sinter from Gulu geothermal field
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Fig. 6 Geological profile (a) and temperature measurement curves (b) of borehole ZK101
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Fig. 7 Electrical models and its interpretation models in the Gulu geothermal field
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Fig. 8 Cartoon of exploration direction in Gulu geothermal field

R RIS F AT (18] 8), BB T 4L

0 2 114 T 2847 BT
5 g
T8 o X5} VPG B A R A T 2 b S5 O E 5 40 A

FESE A RIBIETE SR, I 1 HE 77 0K i H
SRS ECS ﬁ?%TﬂDTﬂUR-

(1) 45 8 Ho AR I BLA R A i B DA 53

A% e AR BT AP B AT 55 U R R R 5

*%it-ﬂﬁi%?;z TR B A i S SOR Y

M 2R GE I R M2 7 B T8 TE A= A5 18] DL R B

B9 R RO PR RE L, KPR T 45 82 A 1 HAY
R A AT RE
(2) 4% i iR H A b R BB 380 1) B A g by

A PERRAE o A i AR T AP R A S AR ey BB 4R
X, BA “HR— /i” PHANJZ IR B B 2, 32
I3 T U5 DR AL B e BB R . 45 B LA T
F'ﬁ%ﬂ@ﬂﬁ%i@%%’ﬂﬁai%%*ﬁ TR

References

Abiye T A, Haile T, 2008. Geophysical exploration of the Boku
geothermal area, Central Ethiopian Rift[J]. Geothermics, 37: 586 —
596 .

Bian S, GongJ, Zuza AV, etal, 2022. Along-strike variation in the
initiation timing of the north-trending rifts in southern Tibet as revealed
from the Yadong-Gulu rift[J]. Tectonics, 41: €2021TC007091 .

ChenY, LiW, YuanX, etal., 2015. Tearing of the Indian lithospheric

slab beneath southern Tibet revealed by SKS-wave splitting

measurements [J]. Earth and Planetary Science Letters, 413: 13 —
24 .

Cumming W, 2009. Geothermal resource conceptual models using surface

exploration data[C]. In: proceedings, 34th workshop on geothermal

reservoir engineering, Stanford University, SGP—-TR—-187: 1—6.
Deng Y, Tesauro M, 2016. Lithospheric strength variations in Mainland

China: Tectonic implications[J], Tectonics, 35: 2313 —2333.

Dorji, 2014. "Geothermal Museum" on the Roof of the World in
Yangbajing[J]. Science popularization and culture of land resources, 1:
12 =17 (in Chinese with English abstract).

Dorji, 2003. The basic characteristics of the Yangbajing geothermal field-

A typical high-temperature geothermal system[J]. China engineering

science, 5 (1) :42—47 (in Chinese with English abstract).

Furlong K P, Chapman D S, 1987. Thermal state of the lithosphere [J].

Reviews of Geophysics, 25 (6) : 1255 — 1264 .

Gao H, Hu Z, Wan H, et al., 2022. characteristics of geothermal
geology of the Gulu geothermal field in Tibet[J]. Earth Science,
48 (3) : 1014 —1029.

Guo J, Xia S B, 2022. Spatial carrier of geothermal system in

eastern Sichuan fold zone—interconnected fault system: A case

Sichuan [J].

642 — 652.

study of geothermal well Moujia Town, Guangan,

Sedimentary Geology and Tethyan Geology, 42 (2) :
Guo J, Tang F W, Guan H, et al. , 2022. The structure—thermal
coupling model of the high temperature geothermal system in Rujiao
on the Tibet Plateau[J/OL]. Geology in China, https://kns.cnki.net/

kems/detail/11.1167.P.20220919.1606.002.html.
Guo QH, WangY, WeiL, 2007.Major hydrogeochemical processes in
the two reservoirs of the Yangbajing geothermal field, Tibet,
Chinal[J]. Journal of Volcanology & Geothermal Research, 166 (3-
4) :255-268.
HouZ Q, Mo X X, Gao Y F, etal., 2006. Early Processes and
Tectonic Model for the Indian—Asian Continental Collision:
Evidence from the Cenozoic Gangdese Igneous Rocks in Tibet[J].
Acta Geologica Sinica, 80 (9) : 1233 — 1248 (in Chinese with
English abstract).
HuSB, HeL, WangJ, 2000.Heat flow in the continental area of China:
anew data set[J]. Earth & Planetary Science Letters, 179 (2) :407 —

419.


https://doi.org/10.1016/j.geothermics.2008.06.004
https://doi.org/10.1016/j.epsl.2014.12.041
https://doi.org/10.3969/j.issn.1009-1742.2003.01.008
https://doi.org/10.3969/j.issn.1009-1742.2003.01.008
https://doi.org/10.1029/RG025i006p01255
https://kns.cnki.net/kcms/detail/11.1167.P.20220919.1606.002.html
https://kns.cnki.net/kcms/detail/11.1167.P.20220919.1606.002.html
https://doi.org/10.3321/j.issn:0001-5717.2006.09.001

2023 4(2)

VU A 5 b R Tl A T S5 B B 7 17 259

HuZH, Gao HL, Wan HP, 2022. Temporal and spatial evolution of
hydrothermal alteration in the Yangbajing Geothermal Field,
Xizang (Tibet) [J]. Geological Review, 68 (1) : 359 — 374 (in
Chinese with English abstract).

Jiang GZ, GaoP, RaoS, etal., 2016. Compilation of heat flow data in
the continental area of China (4" edition) [J]. Chinese Journal of
Geophysics, 59 (8) : 2892 — 2910 (in Chinese with English
abstract).

James R, 1975. Rapid estimation of electric power potential of discharging
geothermal Wells[J]. 176 (26) : 7-11.

LiJ T, Song X D, 2018. Tearing of Indian mantle lithosphere from
highresolution seismic images and its implications for lithosphere
coupling in southern Tibet [J]. Proceedings of the National Academy of
Sciences of the United States of America, 115 (33) : 8296 — 8300 .

LiuJ, Shen X H, Meng K, 2009. Preliminary study on late Quaternary
activity of faults in the western margin of Gulu Basin[J]. Earthquake,
29 (3) :45-53 (in Chinese with English abstract).

LiuZ, Lin W, Zhang M, etal., 2014. Origin of geothermal fluid and
contribution of mantle source in Nimu-Nagqu, Tibet[J]. Earth
Science Frontiers, 21 (6) : 356 — 371 (in Chinese with English
abstract).

Majorowicz J, Grasby S, 2010. Heat flow , depth —temperature

variations and stored thermal energy for enhanced geothermal

systems in Canadal[J]. Journal of Geophysical Engineering, 7 (3) :

232-241.

Mo X X, 2010. A review and prospect of geological researches on the
Qinghai-Tibet Plateau[J]. Geology in China, 37 (4) : 841 — 853 (in
Chinese with English abstract).

Newman G,  Gasperikova E, Hoversten G, et al, 2008.
Three—dimensional magnetotelluric characterization of the Coso
geothermal field. Geothermics, 37: 369 —399.

Pan G T, WangL Q, Geng QR, etal., 2020. Space—time structure of
the Bangonghu—Shuanghu—Nujiang—Changning—Menglian Mega—
suture zone: A discussion on geology and evolution of the Tethys
Ocean. Sedimentary Geology and Tethyan Geology, 40 (3) : 1 —
19.

Peacock JR, Thiel S, Reid P, et al., 2012. Magnetotelluric monitoring of
a fluid injection: Example from an enhanced geothermal system[J].
Geophysical Research Letters, 39(L18403) : 1-5.

Qin J S, 2003. Hydrothermal alteration and evalution in Yangyi
geothermal field[J]. Journal of Taiyuan University of Technology,
34 (2) :161 —165 (in Chinese with English abstract).

Rodi W, Mackie R L, 2001. Nonlinear conjugate gradients algorithm for
2-D magnetotelluric inversion [J]. Geophysics, 66, 174 —187.

Shen M, 1992. Evolution and model of Yangbajing hydrothermal

system[C]// International Symposium on High Temperature

Geothermal Development and Utilization in Tibet, China, 95— 98.
Spycher N, Peiffer L, Sonnenthal G L, et al., 2014. Integrated
multicomponent solute geothermometry[J]. Geothermics, 51: 113 —

123.

Tao W, Shen Z K, 2008. Heat flow distribution in Chinese continent and
its adjacent areas[J]. Progress in Natural Science, 18: 843 — 846.

Tapponnier P, Xu Z Q, Roger F, etal., 2001. Oblique Stepwise Rise
and Growth of the Tibet Plateau[J]. Science, 294: 1671 — 1677 .

Tong W, Zhang TM, ZhangZF, etal., 1981. Geotherm in Tibet[M],
Beijing: Science press, 1 — 128.

Wang Q, Yang J, Tang F W, et al., 2021. Audio magnetotelluric
detection of hidden karst in deep carbonate coverage area: A case
study of Daguan area in Yunnan province, China[J]. Sedimentary
Geology and Tethyan Geology, https://doi.org/10.19826/j.cnki.
1009-3850.2021.08002.

Wang P, Chen X H, Shen L C, etal., 2016. Reservoir temperature of
geothermal anomaly area and its environmental effect in Tibet[J].
Geology in China, 43 (4) : 1429 — 1438 (in Chinese with English
abstract).

Wang G, Wei W B, Ye G F, etal, 2017. 3-D electrical structure
across the Yadong-Gulu rift revealed by magnetotelluric data: New
insights on the extension of the upper crust and the geometry of the
underthrusting Indian lithospheric slab in southern Tibet[J]. Earth and
Planetary Science Letters, 474: 172 — 179 .

Wang S, Chevalier M L, PanJ, etal., 2020.Late Quaternary activity
of the southern Yadong-Gulu rift, southern Tibet[J]. Tectonophysics,
790: 228545 .

Wu C D, Nelson K D, Wortman G, et al., 1998. Yadong cross
structure and South Tibetan Detachment in the east central Himalaya

(89°—90°E) [J]. Tectonics, 17 (1) :28—45.

WuCL, TianX B, XuT, etal., 2019. Deformation of crust and upper
mantle in central Tibet caused by the northward subduction and slab
tearing of the Indian lithosphere: New evidence based on shear wave
splitting measurements[J]. Earth and Planetary Science Letters, 514:
75-83.

WuZ, Zhao X, WuZ, etal, 2006. Quaternary geology and faulting in
the Damxung-Yangbajain basin, southern Tibet[J]. Journal of
Geomechanics, 12 (3) : 3005 —315.

Wright P M, Ward S H, Ross H P, et al., 1985. State of the art
geophysical exploration for geothermal resources[J]. Geophysics, 50:
2666 — 2696 .

Yin A, Harrison T, 2000. Geologic evolution of the Himalayan - Tibetan
orogen[J]. Annual Review of Earth and Planetary Sciences, 28:
211-280.

Zhang M, Lin W, LiuZ, etal., 2014. Hydrogeochemical characteristics
and genetic model of Gulu high—temperature geothermal system in
Tibet [J]. Journal of Chengdu University of Technology (Science and
Technology Edition) , 41 (3) : 382 —392.

Zhao P, Xie E J, Dorji, et al., 2002. Geochemical characteristics and
geological significance of geothermal gases in Tibet[J]. Acta
Petrology. Sinica, 18 (4) : 539 — 550 (in Chinese with English
abstract).

Zhao W J, Jiang W, Wu Z H, et al., 2003. Investigation and


https://doi.org/10.16509/j.georeview.2021.12.105
https://doi.org/10.6038/cjg20160815
https://doi.org/10.6038/cjg20160815
https://doi.org/10.1073/pnas.1717258115
https://doi.org/10.1073/pnas.1717258115
https://doi.org/10.3969/j.issn.1000-3274.2009.03.006
https://doi.org/10.13745/j.esf.2014.06.034
https://doi.org/10.13745/j.esf.2014.06.034
https://doi.org/10.1088/1742-2132/7/3/002
https://doi.org/10.3969/j.issn.1000-3657.2010.04.002
https://doi.org/10.3969/j.issn.1007-9432.2003.02.017
https://doi.org/10.1016/j.geothermics.2013.10.012
https://doi.org/10.1126/science.105978
https://doi.org/10.19826/j.cnki.1009-3850.2021.08002
https://doi.org/10.19826/j.cnki.1009-3850.2021.08002
https://doi.org/10.1016/j.epsl.2017.06.027
https://doi.org/10.1016/j.epsl.2017.06.027
https://doi.org/10.1029/97TC03386
https://doi.org/10.1016/j.epsl.2019.02.037
https://doi.org/10.1190/1.1441889
https://doi.org/10.1146/annurev.earth.28.1.211
https://doi.org/10.3969/j.issn.1000-0569.2002.04.013
https://doi.org/10.3969/j.issn.1000-0569.2002.04.013

260 DURRS S e (2)

mechanism of tectonic-seismic-geothermal relationship in deep
Yangbajing, Xizang Province[J]. Chinese Academy of Geological
Sciences: 95 — 97 (in Chinese with English abstract).

Zhao Y Y, Zhao X T, Ma Z B, et al., 2010. Chronology and
significance of Gulu geothermal spring type cesium deposit in Xizang
Province[J]. Acta Geologica. Sinica, 84 (2) :211 —220 (in Chinese
with English abstract).

Zheng K'Y, Zheng F, 2020. Discussion on the prospect of geothermal
power industry in China[J]. China and Foreign Energy, 25 (11) : 17—
23 (in Chinese with English abstract).

Bt e 32228 3R

£, 2014, %)\ A EE LR iR yiE T (7). B LA
H530, 1:12-17.

W, 2003, R IR M R G-\ IR R BEACRHAE (D], o [ LAR
B2, 5 (1) 142-47

mkE, WA, IO, S, 2023 PEREAS H A E M SR BT R
HE[I]. HhERALE, 48 (3) ¢ 1014 - 1029.

R, ERR, 2022 )11 K8 4 M B R I % IR) Bk —— AR L
WEW R ARG LAV 22 2 g I E el [T]. DiAR 5 4
Wit i, 42 (4) : 642-652

B, RERAE, B, 4%, 2022, T R0 A IR R Gk -
P A B AAR S [I/OL]. H E MR, https://kns.cnki.net/kems/detail/
11.1167.P.20220919.1606.002.html.

e, TE S, kR, 55, 2006. B AR S T K b R
R G B A SR T R T A AR A TE s (9.
Hi R 244, 80 (9) 11233 — 1248.

W&, @S, DOT, 2, 2022 TURKE G H A K S i ag
PR IS 23 AR R AE (0], MU0 4T, 68 (1) @359 — 374

R mW, BRRY, AE, 2016, HE K B Hb X K M RGBT 4
CEEPURRD [T]. sh BRI 241, 59 (8) : 2892 —2910.

X, HERE, T, 2, 2009. 4 FE TG ST 2L A DU 4205 B)

VIG5 (], HLfE, 29 (3) :45-53.

XIHE, TESCH, GKET, A%, 2014, P65 JE AT iy it HGR f R R R
e AR BT (D). M1 2%, 21 (6) 356 —371.

TOE S, 2010, F A M TWE AT 00 RS R B (D] oh [ R
37 (4) :841-853

WS, Fordr, BAdn, &, 2020 HE A I — X0 — BT —E T —
i X 2 Y I 7S A —— R BRI b R R A 1) R (T R
SRR AL, 40 (3) ¢ 1-19.

ZiEAE, 2003 7 52K B H EH I K R i A R B 5 R SCLTD. K
JEHE TR 554, 34 (2) @161 - 165.

TLECT, 1992, 2 )\ 7K B4 2R G5 1A AR AP FH R [CT 7 o B 7 3 i
I A R R I R 22 18 300k, 95 - 98.

A, mw, mAE, S, 1981 WA (M), bt B R
#, 1-128.

TR, Bel, ERM, S, 2023 BRER A RE & X B RE B WG
116 3 A0 K Eb B R TR T — DA 2= 7 KOG M X Ay 81 [0 TR
R 397 5T . hittps://doi.org/10.19826/j.cnki.1009-3850.2021.08002

FMG, BEmes, TLoLREK, 4, 2016, P8R M A T X AR B R
HTTFR AN [T]. BT, 43 (4) 11429 - 1438.

Rhg, BAEE, BB, S, 2006 P65 S M2 )\ I 75010 5
DU 22 4t R 5 W 23 Bh W g (00 MR 24k, 12 (3) ¢ 305 -
315.

GRA, WESCER, XUBR, 2, 2014, VEEA 5 m R A R G K S ER
PR AE B IR B o R EE TR S 2 4 CH AR BEERD (0],
41 (3) : 382-392.

B, WHERE, £, &, 2002. 765 S G A0 ER AL 2 R R
o TR L] A A A, 18 (4) 1539 —550.

BOCEE, L, BB, %, 2003, P )\ HR R I - R -t A
2R F SHVEL YR AR 5T (30, o [ b R B 95 - 97.

BIGS, BAE, DEIR, S, 2010, P R AR BT R A
5 R U MR 4, 84 (2) @211 —220.

MR, WL, 2020, ] M AR E S RT SER IEL0]. R A R IR
25 (11) :17-23.


https://doi.org/10.19762/j.cnki.dizhixuebao.2010.02.007
https://doi.org/10.3969/j.issn.1009-1742.2003.01.008
https://doi.org/10.3969/j.issn.1009-1742.2003.01.008
https://kns.cnki.net/kcms/detail/11.1167.P.20220919.1606.002.html
https://kns.cnki.net/kcms/detail/11.1167.P.20220919.1606.002.html
https://doi.org/10.3321/j.issn:0001-5717.2006.09.001
https://doi.org/10.16509/j.georeview.2021.12.105
https://doi.org/10.6038/cjg20160815
https://doi.org/10.3969/j.issn.1000-3274.2009.03.006
https://doi.org/10.13745/j.esf.2014.06.034
https://doi.org/10.3969/j.issn.1000-3657.2010.04.002
https://doi.org/10.3969/j.issn.1007-9432.2003.02.017
https://doi.org/10.3969/j.issn.1007-9432.2003.02.017
https://doi.org/10.19826/j.cnki.1009-3850.2021.08002
https://doi.org/10.3969/j.issn.1000-0569.2002.04.013
https://doi.org/10.19762/j.cnki.dizhixuebao.2010.02.007

	0 引言
	1 区域深部构造背景
	2 谷露地热地质条件
	3 地热资源前景
	3.1 谷露与羊八井地热模式的对比
	3.2 谷露地热田地热资源前景

	4 勘探方向探讨
	4.1 重力揭示南北部差异性构造背景
	4.2 大地电磁测深揭示断裂构造与流体分布

	5 结论
	参考文献

