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Fig. 1 Distribution of geothermal outcrops in Longchuan basin
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Fig. 2 Buried depth map of basement structure in Longchuan basin (modified from reference[8])



796 I

2020 4

DX 35k P i 2 2 B T O AR T SR R
ERENREZ. ool f &Rt A # (PLGL. )
HEBAERRKERS RKAEFKRE, s a .=
MAawm s As, ka0 mNEaRH R K
FORHEA S ARG AsE . FE R (Nm)
RAG R RS BR  Ab  B L TR b s R M
B2 BNARQ) I A e T+ . il
PR a2 1] Z b VY S RS 2 A i & 75 m
370 m 560 m ik I B H M TP EROR T 2 km, FRAT AR 2o
#1250 m.579 m, 75 5 )2 i 7 b3 % 2 v R R AR
JE . AR RKS MALHE 7~ 1 L , 780. 4 m FLIRA 45 28 -
T2, 73 M RS- 400 X 7 25 2 R B A E R =T oK L
I R AL R DUBURE K T2 500 mP

2.2 Rt BURHIE

Bl J11 73 3t %) FA A 45 4 288 78 Ay oy R 28U R 2R Y
(E13) , 2t s Sy J2 bR 280 ot 00 2, b 10 25 S IR 78
b A7 r 24 45 i W S, B AR 0 A2 19 B S R 4
WA . Bl )1 2 b i T2 SRy 722 o BT i R e R A 1Y
165 T Bb iR e D e o IR )E T AR HE TR R T
597 m, WA RNEEE , B = RIEE K, RS
NG R P TR R 48. 22 km®, R BB i
B — W 2, mE R RRARAE I A 1 VS R R
i, b 2 AR A i, R AR —m U R A, K
15.03 m, % 2. 59 km.

1 200!
1100+
1 000

900 |

700 4

SOOJ

3 3k 43 BT A MRS S ) 5 RE i SR RO (RK8)
TR 35 RE A 9 A B8 A 19 A 3l 8l 9 (RK6 L RK7) , X
A=A PR T 2 e Al R T SR T Y B K, LK
{7 FE+0. 27 ~ +1. 5 m, BB & Ry B )1 s 38 57 51X, ~F- 3
RS A 4.0 °C- (100 m) ™", FAFHE K T 597 m;
Pl o T AR Oy 48. 22 km®, AR F T 15 08 3l — B i
2, B BRI AL 1, VG R RRAR A , b 2 R
DAY 3 5 WoR B2 AR —Ra P4 1] Jé iy, K 15. 03 m, 5
2.59 km.

Bl )11 225 b, 1l 38 Sy A AR TR 45 b A S R Ml
At 2R G0 0 SR R M AR AN R
PG L R M)E P AT —ERE AR
VT DA A 2, Sk 2 B —
PR EAE T, 2 RAFR 62 o e b 2 B DO 21 %
A3 AP R GE, BRI R 2 A R
TR A PG RS, TN T ol B B DT Ll s i
F IR A ZR G0 5 e IR DX sl B b B 4 1, Bl )1 | A
SRb YT SR R TR T ) N N R A e i
S HE R SR AN T Bl )1 225 b VS AR T % 45 2 R
AR, A IR R R B UK, IR BTIE R Th b
FRD 8% 25 5 K2, I 2 BV R B Ol 183,40 m, #4
fitt h BRIKOR I A BETTAR ) — RS TURR IR AE T R A TL
UK, [FI B RA7 2k [ A5 07 0] AR T #h 45 K F L )2
RN K, AR R

w1

E 0.5 1.0 km

%mm%&—, s O o |FURREHA, BN
L2\ A, RiL 5 o | EHERRERE. KETE

e
bk

ol /L RKT isk/Ls '
(i, e BRLS mee [Mansfror mo iim e &#, o

KL /m 252
FEm | Do FFR/m

] mp s, o e
TN ZARERRm B [\ rrenanenis e

sEiE, 4 BE/C

¢ BRI HTKER

3 Bl st it A 3t BT Y
Fig. 3 Geothermal geological profile of Longchuan basin
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Fig. 4 Three-line diagram of hydrochemistry types of geothermal water in Longchuan basin
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Fig. 5 Map showing the relationship between geothermal water deuterium oxygen and atmospheric precipitation line
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Chemical characteristics and circulation process of geothermal water be-
neath Longchuan basin, western Yunnan

HUANG Qinhui1 ,ZHANG Hua?, KANG Xiaobo®, WANG Bo?, LIU Haifeng2 ,CHAI Jinlong3 ,HUANG Zhao",
WANG Yan*

(1.Yunnan Land and Resources Vocational College ,Kunming, Yunnan 652501,China;2.Yunnan Institute of Geological Environment Monitor-
ing , Kunming, Yunnan 650216,China;3.Yunnan Geological Survey ,Kunming , Yunnan 650051,China;4.Yunnan Institute of Geological Sur-
vey ,Kunming, Yunnan 650216,China )

Abstract A survey of geothermic geology has been conducted to clarify the distribution of geothermal resources be-
neath the Longchuan basin. Results show that geothermal sources are exposed at 11 sites in this basin, in which heat
reservoirs are zonal and layered type structures. Of them, the layered type appears in the central part of the basin, and
the edges of each side of the basin are of zonal type. In the northwest of the basin, the heat reservoirs are obviously con-
trolled by faults, while in the southeast joints and cracks have profound influence on the geothermal sources. The host
rocks of these thermal reservoirs include metamorphic rocks, granitic glutenite and fine sandstone of Neogene Manban
formation. Hydrochemical analysis suggests that geothermal water is obviously affected by atmospheric precipitation,
and its circulation depth is above 1,600 m, mostly between 1,800 and 2,400 m, mainly from the surrounding moun-
tains, with recharge distance over 1.5 km. The Nanwanhe hot spring has the highest temperature and the deepest
groundwater circulation, with the longest recharge distance up to 10 km. Overall the water temperature is relatively
high and water circulation is deep in the northeast and west of the basin. The heat of the geothermal water comes from
the deep thermal source. It is a mixed type of geothermal water that receives groundwater recharge from mountainous
areas and surface water through faults, fissures and sand and gravel pores as upwelling channels for water diversion
and storage.

Key words western Yunnan, Longchuan basin, geological conditions of geotherm, chemical characteristics, genetic
analysis
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