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Fig. 1 Sketch geological map of geothermal field occuring within the Gulu district
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1-—Mountain peak and its elevation; 2—rive; 3—railway; 4—residential area; 5—existing glacier; 6-—marshland; 7—hot spring; 8 —sinter

hill distribution scope; 9—glaciofluvial deposit of the Last Glaciation period (Laqu glacial period) ; 10—glaciofluvial deposit of penultimate

glacial period (Paran glacial period); 11—moraine of Laqu and Paran glacial period; 12——sandslate of Lagongtang Formation in Late

Jurassic; 13—Neogene granite; 14—No. of sinter hill distribution (N

south part)
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Fig. 2 Geological sections of Gulu geothermal field(the location of sections shows in Fig. 1)
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1—Geyserite pyramid; 2—geyserite platform; 3-—conglomerate cemented by sinter; 4-—glaciofluvial deposit; 5—glaciofluvial deposit of

Laqu glacial period; 6-—glaciofluvial deposit of Paran glacial period; 7—glaciofluvial deposit of Ningzhong glacial period; 8—numbers of the

5 suites sinter; 9—Neogene granite
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Table 1 U-series data of sinter samples from the Gulu area
B K AE R & A
zﬁz U(X107%) | Th(X1076) | 2U/z8U 230 Th /232 Th 230 Th/234 U Y/, AR (ka) PRk A IR
20 Th/24 U
K-20-17 1.418 1. 068 17.2+5. 2" | BRAf@4E,1992
K-20-21 0.2 1.832 17.245. 2% | BRRAfEZE.1992
K-20-18 1.362 9.215 22.146.6" | BRifd%,1992
GL-5 |2.68040.091|0.3830.012[1.03940.020| 4.14340.136 | 0.182+0. 004 22.8+1.2 A3
GL-1(1) [0.12040.014 0. 04340, 003|1.314%0.093| 2.583+0. 224 | 0.21240. 019 25.442.6 A3
GL-1(2) [0.04440.004 |0, 01640, 001 |1.44140.108|23. 11842, 359 0. 23740, 020 29.042.8 AL
1.067+0.038;
GL-10 a |0.172740.009|0. 32540, 017 1. 11040, 068| 1. 13540. 077 | 0. 642+0. 040 38.6+3.1 AL
0.29740. 024
GL~10 b 0. 9820. 046 (2. 13920, 098|1. 09040. 063 | 0. 98740, 060 | 0. 65540, 039
GL~10 ¢ |0.51240.025|1. 3870, 059 |1. 13440, 068| 0. 958+0. 055 | 0. 7600, 045
K-20-16 2.934 5.935 41.6+12.5% | BRPAEESE 1992
1.24140.037;
GL~6 a |0.054740.007[0.028+0.003|1.20840.010| 2. 71340. 245 | 0. 379+0. 033 49.6+3.1 A3
0.37240.016
GL~6 b |0.13940.007(0.2650.011|1.19240.072| 0. 67740.042 | 0. 359+0. 022
GL-6 ¢ [0.14140.018[0.20940.013|1.06140. 085] 0. 953=40. 087 | 0. 44140, 028
K-20-19 0. 481 12.298 94.1+28.2* | BRIfi4E,1992
K-20-15 1. 646 2.213 103. 4431 | BAfEZE.1992
5 0. 94 1.48 106+21~ {4, 2001
1.2360.063;
GL~7 a |0.03140.004[0.076+0.006|1. 18340.200| 1.294740. 140 | 0. 884+0. 101 108.6+17. 8 A
0.65140.061
GL~7 b |0.05540.005(0.1940.013|1.14140.129| 0. 92640. 085 | 0. 9500. 097
GL-7 ¢ [0.04340.007[0.27240.012|1.09940. 119| 0. 684-+0. 046 | 1.29740. 122
1.22740.059; | 218.7+£28.9
GL-2 a |0.15140.013[0.672+0.047|1.27140. 096 0. 764740. 053 | 0.892+0. 057 A3
0.9102£0. 037 /23.7
GL-2b |0.12340.008(0.5670.029|1.24840.109| 0.73040.055 | 0.895+0. 074
GL-2 ¢ [0.0740.007[0.35740.021|1.26740. 102| 0. 698=0. 060 | 0. 89040. 063
K-20-13 0. 296 0.583 231.1469.3" | BREAES, 1992
248.0+88.5
GL-28 [0.13820.011|0.04340.004|1.037+0.104|9.232+0.874 | 0.90940. 64 15,7 'q
GL-29 [0.1574+0.009 0. 15740.009|1.067+0.068| 3. 483+0.020 | 1.082+0. 057 =350 A3
K-20-20 0.908 2.324 375.24112.5* | BRLM@4E,1992
K-20-14 0.2 1. 211 482. 74144, 8" | BRI % ,1992
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GL-1(1).GL-1(2) .GL-

5.GL-28 I GL-29 Ff il i 4F B R BUE JCTE A Th/U=3. 8 AT RAESRTG I . 4R IA EMAR & 0 ESR 4EH s ORI U RIL4ER.

REAT 2 5 M it 25 52 A1 A5 & A9 4F I B 98 (Hillaire-
Marcel et al. , 1986; Casanova & Hillaire-Marcel,
1992; Szabo et al. . 1996; Ku et al. » 1998; Shen et
al. , 2004) . XPIRAERES (G REAE S4B U &
V5 DN AR AR Al S 7 125 LA 6 SR (5 75 B 4 20025
Ma Zhibang et al. , 2004 ;#5645 ,2006a,2006b) ,
A RFEM Y U LI AR S5 R 5 Al AR 3 i AR
BB R 1R

HiE% 1 Al LA X TR — RS AT ik U &
LRSS RBONY) & 10, 425 GL-1(D) Ml GL-1
(2) M L5 R F 25.4£2.6 ka F1 29.0+£2. 8
ka; MiEES NZ-6 (1) F1 NZ-6 (2) , ] & 45 5F 43 551 Ky

67.545.9 ka fl 61. 7+3. 8 ka, £ U REMAE
BRABAF R EAE A R R DR .

3O NBFAR R S I AE 45 R (GR D& 0 R4
FES TN U ZR AR 8 KN K 2805 BF A ] — &
RAETHH BT R0 REAR B, ARG GL-1
5 GL-2 IS R 5840400 L F R T
J& . TERFAN, GL-1 7 T GL-2 (19 i &8 » A IT U 7
&GL-1 WIE T GL-2 Z i, GL-1 48 1 [ GL-2
. R, GL-1 M AES5 R 0y 25, 4 2. 6 ka 5
29.0%2.8 ka, iff GL-2 #y2 218.7428.9/23. 7 ka,
TR BN EE . XAl e R H T GL-1 B S %
S SRR TR T Bl 5 e T A8 A AR R BT B, X — AT B
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2006a;2006b) . PN st FRATTE 1o 18 4 iR A R 42 1Y I
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L B AEDI A B IR ROR ML BRI 23 Hr
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4 e o XRERR Y IE 0T 23 5 BB 5 — B Bl
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Wi 5 B BN Y B B X B B AR G Hh )
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U ZAE W 4 3k =350 ka fl 248. 04 88. 5/48. 7
ka, 55 =B BT UGS X 0 55 = B REAR AR KT
SRR G L U RAE L (GL-2 58 D 9 4F 1%
W7 45 5k 218, 7428, 9/23. 7 ka, 5 DU R BE A IE
BCALER XA R AL A BE AR B I R T KR
SRIEHRE Bz B — A R AR AL G B 3R X
M7S-EA/INGERRHE . FRATTIN 8 T[] — fk A4 A [R] 35
FLFNAS 7] B AL HE /) U R AF 1% BT 4R 4 8% 23 0 R
108.6+17. 8 ka (GL-7 S #: fh), 49. 6 £3. 1 ka
(GL-6 SRR 22. 81, 2 ka(GL-5 S K 5, LU
K 38.643.1 ka(GL-10 S#E 0D o 5 1B B EAR
SRAETE i B FEE Bl DA X Ol &

P 0L 4 5 b KRR AR T 8RR R R 4o 5 A
By B < 55— By BO (] AR RN WY L AH AR 46 J2 067 08 & AT A
T L Sy B 05 — Wk vk T R v KO DL S L AR BT RE S
0.5~0. 4 Ma BP Z [a] i) K 8] vk 48 5. v 18 5 285 — i Be
0. 38~0. 25 Ma BP, 4024 T[] 7K 199 6 19 %8 1@ 4%
PRI 55 = B Be o 0. 22 Ma BP i J5 i € 4K UK
WIS DU B Bl 108, 6~17. 2 ka BP {1 5 5

R Y] oK 39 5 47 il k39D 5 8 TR BEOA 5. 3 ka BP
GURCRTR I AP RS O

2 EARSBESEBEARTREN (ka BP)3TEL
Table 2 Correlation of ages (ka BP) between Gulu and

Targejia hot spring cesium deposits

BT B B gy kg
1 403~202 500~400
2 99. 1 380~250
3 39~25 220
4 17~4 108. 6~17.2
5 AR 5.3 &4

R3 ABE_EANMKRSIO5 CGEESGITR
Table 3 Contents of SiO, and Cs from
stage 2 to stage 5 in Gulu deposits

B TE WL B B Si0; (%) Cs(X1076)
B0 | &8 (BB && |WBETY
GL-25 96. 53 33.7
GL-26 e 93. 48 65: 5
GL-27 91.79 92.67 257 277.2
GL-28 ) 90. 21 800
GL-29 92. 23 230
GL-1 92. 39 476
GL-2 |%=WE| 91.47 417
GL-3 ) 89. 99 9142 476 o3
GLA4 91. 83 392
GL-5 89. 23 439
GL-6 92, 44 157
GL-7 93.01 135
GL-8 72,11 240
GL-9 82.53 164
GL-10 B 87. 34 1027
GL-12 90. 12 88.53 534 497.6
GL-13 (s 89. 75 749
GL-14 91.05 626
GL-15 92. 88 373
GL-16 92. 28 500
GL-17 89. 66 684
GL-18 88. 50 841
GL-11 88. 30 580
GL-19 89. 22 1141
GL-20 . 88. 64 936
GL-21 88. 49 87.91 1024 1085. 4
GL-22 e 88.17 1063
GL-23 90. 63 568
GL-24 81. 89 2286

T AR AR AT R Tl M B F 5 B 56 . T e O IR S5 KR O GB/
T14506. 28-93 Rl R Fh 2 A0 fb 2% 43 7 )7 i X G2 96 ek vk, AR
5N N PW2404X S48 9 6 6 1Y

4 A ER RO SR PR X

4.1 FHEEHEANARRBEEYT KLY
TE PG 60 e Jat s PR BLEE K 2 N — S 244 5 4
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Chronology of the Gulu Hot Spring Cesium Deposit
in Nagqu, Tibet and It Geological Significance

ZHAO Yuanyi” , ZHAO Xitao” , MA Zhibang” , DENG Jian"
1) Institute of Mineral Resources, CAGS, Beijing, 100037;
2) Institute of Geology and Geophysics, CAS, Beijing, 100029

Abstract

Gulu hot spring is located on the west bank of Sangqu river,Gulu town, Nagqu county of Tibet . The
elevation is about 4700~4750 m a. s. l.. It is still intensely activing. Consisted mainly by geyserite, the
sinter formed a medium scale hot spring type Cs-deposit. It is the result of collision of Indian and Eurasian
plates. On the basis of investigating the characteristics of the geology and geomorphology, this paper
divided the sinter into,south and north areas,5 suites. Suite 1 is located in the south area and under the big
geyserite platform. It cut across the Sangqu river and reaches its east bank and formes the fluvioglacial
platform of the Penultimate Glacial Period (Paran Glacial Period ). Suite 2 consists of the big geyserite
platform of the south area. Consists of conglomerate cemented by sinter, Suite 3 located under geyserite
platform of the north area and cut across the Sangqu river and reaches the east bank too. Which Consists of
the fluvioglacial platform of the Last Glaciation (Laqu Glacil Period) of the late Late Pleistocene. Suite 4
Consists of the geyserite platform of the north area and is divided into, south and north, two small parts
separated by a small ditch. Everyone of the two parts consisted by several geyserite pyramids. Suite 5
consists of the geyserite pyramids that modern activing. According to nine U-series dates from Gulu
geyserite and the characteristics of the geology and geomorphology. this paper divided Gulu Cs-deposit into
five stages. Stage 1, although We have not get the dates temporarily, according to the position of
geomorphology and stratigrphic sequence, which can be inferred that it is deposit after Ningzhong glacial
period, maybe the early-middle stage of the largest International period (about 0. 5~0.4 Ma). Stage 2 is
0.38~0.25 Ma BP. It is correspond from the late stage of the largest International period to the early
stage of Paran glacial period. Stage 3 is about 0. 22 Ma BP which is the early stage of Paran glacial period.
Stage 4 is 108. 6 ~17. 2 ka BP that is formed from late stage of the Last Glaciation to the Laqu glacial
period. Stage 5 is from 5. 3 ka BP, to the present. From early to late stage, the content of SiO, gradually
falls,while contents of Cs rise. The reason is that impurity components are not expelled from crystals with

the falling degree of SiO, ordering.

Key words: hot spring type Cs-deposits; U-series dating; geyserite; Gulu; Tibet
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