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Fig. 1 Location map of 6 “boiling wells” in Jiuli Village, Yanling Town, Danyang City, Jiangsu Province
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Fig. 2 Geological map of the “boiling wells” in Danyang City. Jiangsu Province and its surrounding area
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1—Cenozoic volcanic rocks; 2—Mesozoic volcanic rocks; 3—intermediate-acidic intrusive rocks; 4—red layer of Mesozoic era;

5—Xiangshan Group; 6—Gaojiabian-Fanjiatang Group; 7—Quaternary; 8—fault; 9—boiling well
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Fig. 3 The map of Bouguer gravity anomaly (a. according to the Comprehensive Detachment of the Geophysical and

Chemical Prospecting Brigade of the Bureau of Geology and Mineral Resources of Jiangsu Province, 1991) and sketch of

aeromagnetic anomaly zoning (b, according to the Aerial Survey Team 2 of Geophysical Survey Company of Ministry of

Metallurgy. 1975) in Lishui area (red frame is the research area)
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Fig. 4 Sketch of the distribution of the middle-strong

earthquakes in Maodong fault zone
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Fig. 5 Sketch of the controlled source audio magnetotelluric

N

(CSAMT) survey lines in Maodong fault zone
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1—CSAMT exploration line completed in 2014; 2—CSAMT
exploration line completed in 2013; 3—the CSAMT survey line has
been collected; 4—CSAMT exploration line number; 5—location

of boiling wells
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Fig. 6 Sketch of controlled source audio magnetotelluric profiles (A1) and geological inferences in Maodong

fault zone (the section position is shown in Fig. 5)
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Fig. 7 Sketch of controlled source audio magnetotelluric profiles and geological inferences across “Boiling wells” in
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Danyang City, Jiangsu Province (the section position is shown in Fig. 5)

WRIERAR B 7 & B 7E 618~1289 mg/L Z A, RIFF  “WhIH"FIWIK I KA B2 1 . pH (B 7E 4. 52~6.54 Z
WK <156 mg/L, H 8 4. B E AR B [RIERBAEZS FEE 7 A B ) = 1
FE I B B R CH T K AR ) (GB/T14848-2007) A 7K R B AR A R COF- 1 1323 mg/ L) L T = H
o = OKARUE . 55 A0 AE RO R K b I Ay i A TH 7K 0B B A A BAR- 48 5. 75 mg/ L. JiE e
SR R e R A E S AT s J T K W 1 o v 1 K TR R B A S AR s R A =
SV F ARG B B KO BRPE L pH (B 3k 8. 88,0 MY BRULTE . AT RE R R AK 2 B A



Z HARAE TLIRPTBH T AR W S 00 5 195 9 J L 1783

R2 IHFAREHRRAFKENKLFZAS (mg/L)

Table 2 Hydrometetic components (mg/L) of “boiling well” and civil well water samples in Danyang City, Jiangsu Province

ETRE HORFRAR Uie B ALk 5 3 i 5 A R S R HLY pH
A 1 618 439 203. 000003 4.65 5.75 1012 702 E 4] 6.25
I 2 1289 476 375.05 9.61 3.41 1386 1102 A 6. 54
Ik 3 1214 464 356. 3 2.98 1.20 1340 1044 F M 5.61
Ik 4 974 453 282.5 10. 96 3.03 1102 870 FH 6.00
Wb 5 985 491 284. 6 11.78 3.32 1118 876 F A 4.52
I 6 979 447 292. 2 16. 96 3. 74 1102 915 F 5.12
K 150 <4 50. 9 0.58 0.07 326 186 A B 5. 24

[R5 2 156 <4 57.7 <0.05 0.02 396 196 i 8. 88
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(Yang et al. ,2012) F1fE b i W& 44 X (Chen Song
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Fig. 8 Comparison of rare earth content (pg/L)
between “boiling well” and civilian well water and

lake water in Danyang City, Jiangsu Province
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Table 3 Average TVOC content of different water samples
(X107°) and their boiling and turbid states

I A I TS TS
Wb 1 0.013 il 11 5 2 T
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Fig. 9 Variation of total volatile organic compounds (TVOC) in “boiling well 1”7 (a) and “boiling well 5”7 (b) in

Danyang City, Jiangsu Province
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Table 4 Radon concentration in the “boiling well” and

surrounding air in Danyang City, Jiangsu Province
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Fig. 10

An abnormal profile of radon concentration in soil around the “boiling well” in Danyang, Jiangsu Province
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Fig. 11  Soil radon measurement line and fault location map around the “boiling well” in Danyang, Jiangsu Province
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1—Inferred concealed faults and their serial numbers; 2—concealed anticline; 3—inverted steering oblique structure; 4—inverted anticline;
5—research area; 6—boundary lines of basins, depressions and mountains; 7—number of basin (D®®) ,
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P13 VLR FHRA s Rl IR A A
Fig. 13 Bubbling phenomenon in “boiling well” and lakes and ponds in Danyang City, Jiangsu Province
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(a)—"bubble” in the lake five meters away from the boiling well; (b)—"bubbles” in ponds 20 meters away from the boiling

well; (¢)—measurement of total volatile organic compounds in boiling well 1; (d)—bubbling phenomenon in boiling well 2
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“Boiling well” and its peripheral high-density resistivity profile (gas concentration in blue low-resistance zone)

in Danyang City, Jiangsu Province
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Fig. 15 Schematic diagram of formation mechanism of “boiling well” in Danyang City, Jiangsu Province
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(a)—Stratigraphic structure (upper Quaternary and Paleogene, lower Cretaceous siltstone, sandstone and mudstone) ; (b)—forming

fault zones and fractures; (¢)—a group of wells dug above the fault; (d)—gas and minerals move up the fault zone
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Geological origin and formation mechanism of the millennium “boiling well”
in Danyang, Jiangsu Province
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Abstract

By means of inorganic and organic chemical analysis, controlled source audio magnetotelluric
sounding, high density resistivity and radon gas measurements, this study carried out detailed geological
investigation for six ancient wellsin Jiuli village, DanyangCity, Jiangsu Province. The six well with
interval spaces ranging from 30 to 200 cm have been boiling for more than 2000 years. The study found that
(1) boiling gas in “boiling well” is mainly CO,, accompanied by a trace amount of radon gas and total
volatile organic compounds (TVOC). All of the gas components in the “boiling well” have not been
detected in nearby civil wells. (2) The contents of free carbon dioxide, calcium, iron, manganese, total
dissolved solids, total hardness, bicarbonate, rare earth element etc. in “boiling well” water samples are
significantly higher than that of other civil wells and lake water around the boiling wells. (3) The
temperature of the well water in “boiling well” (about 19 degrees Celsius in summer) is basically the same
as that of other civilian wells, with no anomaly observed. (4) The secondary faults of Maodong fault and
basalt rock mass occur beneath the boiling well, and the concentrations of radon escaped to surface from
the fault are significantly higher than that in other areas. (5) The existence of “boiling well” is closely
related to the Maodong active fault. The boiling gas in “boiling well” comesmainly from deep crust or
upper mantle, with the gas rising up along the fault zone to the earth surface. (6) The water in the six
“boiling wells” tastes different because of the various contents of free carbon dioxide, calcium, iron,
manganese and pHvalues. “Three clear three turbidity” features of the “boiling well” well water are
closely related to ironcontent in wells. Three wells with high Fe contents are characteristic of turbid water

and this may attribute to precipitation of ferric iron due to oxidation when water is exposed to air.

Key words: “boiling well”; ancient well; Maodong fault; millennium mystery; Jiuli village
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