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Fig. 1 The schematic diagram of tectonic settingas (a) and observation station (b) in the study area

HEBIE 51 SRMHT SR E F 2. B
B, IR DU R MED S AE A S )R
(K2), b=&GFEN—ELMaTIREE, &
PN A S . s Bos RRE A 45 Tl
T F Bt BUR N B 8RS . RS, SRR

30°N

T
0 2 4km \T.f
3 Y
i
rxa [0 e (o] B (e B ]

W ) BN ) s (SR na Wi

Y23 51 R ERRAER (HE
K, 1984; KiEHS | 2006)
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Fig. 3 Monthly mean values (a) and statistical graph (b) of the water temperature of Maoya, Litang 51th spring
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Tab. 1 Temperature anomalies of Maoya, Litang 51th spring and the corresponding earthquakes
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Fig.5 Temperature anomalies of Maoya, Litang 51th spring and the corresponding earthquakes during different periods
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Tab.2 Chemical compositions and isotopes of the water samples of Maoya, Litang 51th spring and rivers

FEE Nat/ K*/ MgZ*/  Ca’*/ Ft/ Cl-/

gL (mg-L™") (mgeL™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™")

So2-/

LR/ 3D 3%0
pH
(pseem™1) (%) (%o)

NOy/  HCO; /

TRS 729.23 4521 20,84  49.93 4.55 2018 3690  3.80 2251.53 1547.00 3070.00 8.05 —161.06 -19.4
k4175 2.57 876 2557 0.5l 2.49 10.65 126 25634 227.00 453.00 8.30 -133.30 -16.7
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Fig. 9 Chemical test of groundwater samples from Maoya, Litang 51th spring and rivers
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Anomaly Characteristics of the Water Temperature of Maoya, Litang 51th

Spring before the Mid-strong Earthquakes in the Southeastern

Tibetan Plateau and Its Precursor Mechanisms
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Abstract

Based on the temperature observation data of the water in Maoya, Litang spring over the 46 years, we analyze

temperature dynamic variation characteristics of Maoya, Litang spring, and anomaly characteristics before the

Yangbi M¢6.4 earthquake combined with regional hydrogeology, hydrogeochemistry, meteorology data. Further

on, we discuss the probable anomaly mechanism of the spring water. The results show that there are differences in

the amplitude of temperature anomaly at different background temperatures. Since 2009, the hot spring has changed

from a medium — high temperature to a low-temperature one, and the abnormal threshold has been reduced from the

original 8 °C to 6 “C. The Maoya spring is located at the junction of three active faults belonging to the Litang Fault

Zone and it is characterized by deep circulation, thus spring’s temperature can reflect deep crustal or mantel fluid

information and is sensitive to the regional tectonic activity related to earthquakes. The observed temperature of this

spring shows abnormal characteristics before mid-strong earthquakes which occurred in the southeastern Tibetan

Plateau, and the dominant earthquake-prone area is the southwestern part of the Sichuan — Yunnan Block.

Keywords: Maoya, Litang 51th hot spring; water temperature anomaly; the Yanghi M. 6.4 earthquake;

the Litang Fault Zone



