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[Objective] Jilong Valley will be an important area for major engineering projects across the Himalayas in Tibet in the
future for a long time. However, we still lack a systematic understanding of the basic geological characteristics,
especially the N-S-trending structure, which may induce unexpected engineering construction risks. [Methods] Field
geological survey, joint statistics, geothermal investigation, audio frequency magnetotelluric sounding and calcite
U-series dating were conducted to reveal the characteristics of the N-S-trending faults and joints in Jilong Valley, and
through this to explore the main engineering geological risks related to the N-S-trending structures. [Results] The
N-S-trending faults in Jilong Valley are generally small in scale, partially cutting through the high Himalayan belt, and
also the basin controlling faults of Jilong Basin. The formation and sedimentary evolution of Jilong Basin were
controlled by the four N-S-trending normal faluts in its east boundary and interior. The seismic rocks near the east
boundary faults and syn-sedimentary faults in the basin indicate that the Jilong basin has intermittent activity
characteristics. The regional permeable distribution is displayed by the N-S-trending joints, which were formed in a
simialr stress field controlled by the N-S-trending rift. [Conclusions] The N-S-trending structure in Jilong Valley are
potential engineering geological risk sources, according to its Holocene activity and its control over regional
geothermal, and collapse, landslide, debris flow geological disasters. We propose that the North-South structure will be
one of the important directions of geological safety risk assessment for the planning and construction of Jilong Valley

major engineering project.

Key words: Jilong basin, N-S-trending structure, Geological safety risk, Geological survey engineering, Jilong Valley,
Himalayan, Tibet

Highlights: 1) Intermittent activities of several N-S-trending normal faults control the formation and evolution of
Jilong Basin; 2) The N-S-trending joints in Jilong Valley show the of regional permeability characteristics; 3) The
North-South trending structure in Jilong Valley has Holocene activity and controls regional geothermal and geological
disasters, which is an important engineering geological risk source.
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Fig.1 Division of structural units in southern Tibet (a) and simplified geological map of the Jilong Valley, shows the polar stereographic

projection and rose diagram of joints, travertine (hot spring) locations and inferred faults (b).
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Fig.2 North-South-trending fault outcrop of the Jilong Valley (a) and North-South-trending linear image of the Donglin Zangbo (b).
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Fig.3 East-West-trending magnetotelluric cectioin of the Jilong basin (a) and paleogeographic sketch map showing the control of faults on

the basin (b).
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Fig.4 Typical soft sedimentary deformation outcrop of the Woma Formation in Jilong basin.
a—liquefied sandstone layer; b—liquefied sandstone vein; c—contemporaneous conjugate normal fault; d —Penecontemporanous normal

fault.
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Fig.5 Field characteristics of typical North-South trending faults from wengadong to Xiacun, Jilong Valley.
a— Shovel-like normal fault in Tulong Formation; b—normal fault in Jilong Formation; c—En-echelon vein related to the normal fault in

Tulong Formation; d— Small fracture zone in Pu lu formation.
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Fig.6 Field characteristics of North-South trending joints of the Jilong Valley.
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Tablel Characteristics of North-South trending joints of the Jilong Valley
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D2153 itk A Fiaska 5-8 %&/m, FATHKAE; miuERLEET b —HENKE 101 71 263 375 188 109 309 69.5
D2154 itk A JRRIRTE B WHAHEE, 3-5%/m, BFH, Rilkss 865 37 267 50 357 0.2 267 6.5
D2155 it A Fiaska WHAKRE, EENEmEiLER, 2-34%/m, FEH, LRETHE 945 66 266 50.7 182 6.4 312 81.2
D2156 ittt A4 Fiaska NRE, 1-2%/m, &k 5-8 Z&/m, FadbE ) SLHE 0y B % B 55 735 58 275 50.5 353 142 188 75.2
D2157 L&A K REHE, 1-2 4Im, {5075 271 67
D2158 VTZRA4H B R ANRE, 1-24Im, JHi5-8 4&/m, ESFHE, PHHEH L 80 55 284 58 28 173 178 726
D2159  JTRAH MRBRAR F B FEMGITHE 3-5 2%/m, ZR AT ER 10-15 %&/m 843 74 262 64 173 33 297 84.9
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Table3 Relationship between hot spring (ancient travertine) and north-south trending structure of the Jilong Valley
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Fig.7 Relationship between North-South trending faults and geothermal spots of the Jilong Valley.
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Fig.8 Field outcrop of geological hazards controlled by North-South trending structures of the Jilong Valley.
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