28 6 Vol. 28 No. 6 680~690

2009 11 ACTA PETROLOGICA ET MINERALOGICA Nov. 2009
12 12
1. 100083 2. 100034
5
P936 RI188 A 1000 - 6524 2009 06 - 0680 — 11

The establishment of the concept and assessment system of medical geoheritage

LI Hong-bo'*? and LU Lin-su"?
(1. College of Earth Science and Resources, China University of Geosciences, Beijing 100083, China;
2. Geological Museum of China, Beijing 100034, China)

Abstract: Based on an analysis and study of the development of medical geology and geoheritage, the authors put forward for the first
time the concept of medical geoheritage. Medical geoheritages in China are mainly distributed along the zone from Northeast China
through Taihang Mountain, Loess plateau, Wuling Mountain and Sichuan basin to Yunnan-Guizhou plateau, with complex topo-
graphic characteristics and fault tectonic belts. Medical geoheritages can be classified into five types on the basis of pathogenic ele-
ments, namely, selenium deficiency (Keshan disease, Kaschin-beck disease), selenosis, iodine deficiency disorders (endemic goiter),
endemic fluorosis and carcinogenic geochemical elements. With natural geological attributes and scientific values as the main evaluation
factors, the authors built the assessment system of medical geoheritage. The assessment of the selenosis medical geoheritage in Enshi

indicates that this assessment system is practicable and operable.
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Fig. 1 Distribution of medical geoheritages and main endemic diseases in China after Compilation Committee
of The Atlas of Endemic Diseases and Their Environments 1989 Zhang Guangdi et al. 1994
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1—selenium deficiency Keshan Disease medical geoheritage of Keshan County Heilongjiang Province 2—endemic fluorosis medical geoheritage
of Yanggao County Shanxi Province 3—selenosis medical geoheritage of Enshi 4—selenium deficiency Kaschin-beck disease medical geoheritage
of Aba Sichuan Province 5—iodine deficiency disorders endemic goiter medical geoheritage of Akesu Xinjiang 6—carcinogenic geochemical ele-

ments As medical geoheritage of Hetao Inner Mongolia
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2 2004
Fig. 2 Skeich map showing the distribution of geological structures and endemic diseases in China after Lou et a/. 2004
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1—Keshan disease area 2—Kaschin-beck disease area 3—fluorosis area 4—tectonic zone
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Fig. 3 Correlation between selenium content of rock-forming
and soil-forming parent materials and Kaschin-beck disease areas
in Shannxi Province after Compilation Committee of The Atlas of
Endemic Diseases and Their Environments 1989
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Fig. 4 Distribution of selenium-enriched stone coals and
selenosis disease areas in Enshi after Li Jiaxi et a/. 2000
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Fig. 5 Map of cycling of geochemical elements after
Li Jiaxi et al. 2000

3pg L
l.1pg L
1993
3.2.9



686 28
6~8 4
4.1
24 450 km?
346.83 32
3.2.10 ,
[
T2 -
3.2.11 2000
4.2
4.2.1
3.2.12 10
3 25.43 mg kg 1.38 mg kg
3 mg kg
4.2.2
3.2.13
80
2000
3.3 4.2.3
100 2 1998
" 4.2.4
4.2.5
4
352.00 mg kg 3
100
~85 84 ~70 69 ~ 60 60

4.2.6



6 687

2
Table 2 Evaluation factors of medical geoheritages and results of assessment Enshi selenosis medical geoheritage
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Continued Table 2
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Table 3 Selenium content in soil of Enshi selenosis medical geoheritage

18.04 15.67 4.97 4.99 15.17 25.43 18.56 1.38 3.99 6.62
2000

4 mg kg
Table 4 Selenium content in rock of Enshi selenosis medical geoheritage

Se 2.90 3.00 3.50 352.00 330.00 82.00 230.00 22.80 156.00 59.60 294.00 221.00 0.11 0.04
1998
3.2.6 0.02 mg kg
4.2.7 0.04 mg kg 0.66 mg kg

4.9 mg kg 3 2000
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4.2.8 20.00 pg L 5
pg L
Table 5 Selenium content in drinking water of Enshi selenosis medical geoheritage
38.10 275.00 40.40 11.90 24.40 44.20 30.30 0.46 13.30
22.53
2000
4.2.9
1959 ~1963
2 5
2000
4.2.10
3 p
4.2.11 —_ — — — "
20 60
2007 4
4.2.12 3
100
2003 100~85 84~70 69~60

8 124.67 km 0.4 km 60
km’ 10% 2008 5
4.2.13
4.3

82 2 References

Chinese Research Academy of Environmental Sciences. 2002. GB 3838-
2002 Environmental Quality Standards for Surface Water C . Bei-
jing China Environmental Science Press 3 in Chinese .

United Nations Educational Scientific and Cultural Organization. 2007.
Applicant’ s self-evaluation form for National Geoparks secking assis-
tance of UNESCO to become member of the Global Network of Na-
tional Geoparks C 4.

Compilation Committee of The atlas of endemic diseases and their envi-
ronments in the People’ s Republic of China. 1989. The atlas of en-

demic diseases and their environments in the People’ s Republic of



690

28

China M . Beijing Science press 9~10 40~43 83~86 113~
114 119~112 156~159 in Chinese .
Deng Ying Fu Degiang Yang Yanmei et al. 2005. Research and Preven-
tion of selenium intoxication J . Liaoning Journal of Animal Husbandry
and Veterinary Medicine 7 43 in Chinese with English abstract .
Endemic Fluorosis Institute of Chinese Research Center for Endemic Disease
Control. 1997. GB 17018-1997 The Standard of Defining the Endemic
Fluorosis Area C . Beijing Standards press of China 1~2 in Chinese .
Institute for Endemic Disease Prevention and Treatment of Shanxi Province.
1996. GB 16395-1996 The Standard of Defining the Kaschin-Beck Dis-
ease Area C . Beijing Standards press of China 1~2 in Chinese .
Institute for Endemic Disease Prevention and Treatment of Shanxi
Province. 2003. GB T 19380-2003 Definition of the High lodine in
Drinking Water Regions and the Endemic High lodine Goiter Areas
C . Beijing Standards press of China 1~4 in Chinese .
Jiang Qiming and Jiang Jianhua. 1993. Relationship between the sedi-
mentary environment and endemic diseases in the regions at middle
Arid Land Geography 16
2 52~57 in Chinese with English abstract .

and lower reaches of Tarim River J .

Keshan Disease Institute of Chinese Research Center for Endemic Disease
Control. 1997. GB 17020-1997 The Standard of Defining the En-
demic Keshan Disease Area and Types C . Beijing Standards press
of China 1~2 in Chinese .

Li Jiaxi Zhang Guangdi Ge Xiaoli ez al. 2000. Prediction and Geo-
chemical Environmental Character of Human Selenium Imbalances
M . Beijing Geological Press 10 ~14 109~ 129 156 ~ 159

161~162 in Chincse .

Luo Wei and Huang Manxiang. 2004. Geological environment and en-
demic diseases ] . Journal of Geological Hazards and Environment
Preservation 15 4 1~35 in Chinese with English abstract .

Mu Suhua  Hu Qituo and Yan Ling. 2007. Progress of Study on endemic se-
lenium intoxication in Enshi of Hubei Province J . Chinese Journal of
Public Health 23 1 95~96 in Chinese with English abstract .

Olle Selinus Brian Alloway José A Centeno et al. 2005. Essentials of
Medical Geology M . Elsevier Academic Press 1~12.

The Department of Geo-environment of The Ministry of Land and Re-
sources. 2006. National Geopark Construction Guide of China M .
Beijing China Land Press 1~5 in Chinese .

Zeng Shaohua Liao Suping and Zeng Xueping. 2002. Discussion on cor-
relation and classification of chemical elements and cancers ]
Guizhou Enviromental Protection Science and Technology 8 3 5
~10 in Chinese with English abstract .

Zhang Dongwei. 1994. Research on selenium content in soil and the standard
of soil environment quality in China briefing J . Research of Soil and
Water Conservation 1 5 1 in Chinese with English abstract .

Zhang Guangdi Ge Xiaoli Zhang Qiling et al. 1998. Selenium geolog-
ical and geochemical environmental background in Enshi Hubei ] .
Bulletin of the Chinese Academy of Geological Sciences 19 1 39
~67 in Chinese with English abstract .

Zhang Guangdi Sun Luren and Zhang Qiling. 1994. On the effect of ge-

ological structural-geochemical-environmental research in the regional

cancer and endemic diseases investigations J . Chinese Geology
8 23~27 in Chinese with English abstract .

Zhang Shilun and Chang Sheng. 2008. Research on influence of traffic
condition on tourism developing in mountainous areas ] . Journal of
Anhui Agricultural Sciences 36 10 4291 ~4293 in Chinese with
English abstract .

Zheng Baoshan Zhou Huaiyang Yan Liangrong et al. 1993. The Se

resource in Southwestern Hubei Province China and its exploita-

tion strategy J . Journal of Natural Resources 8 3 204~212 in
Chinese with English abstract .
. 2005. ]
7 43.
.2006. M .
1~5.
. 1993.
] 16 2 52~57.
. 2000.
J . 10~14 109~129
156~159 161~162.
. 2004. J.
154 1-~5.
. 2007.
J. 231 95~96.
. 1996. GB16395-1996
C. 1~2.
. 2003. GB T 19380-2003
C .
1~4.
. 2002.
J. .83 5~10.
. 1994. J
15 1.
. 1998.
I 191 59~67.
. 1994. -
] 8 23-27.
. 2008. —
J. 36 10 4291~4293.
. 1993.
J . 83 204~212.
. 1997. GB 17018-1997
C . 1~2.
. 1997. GB 17020-1997
C. 1~2.
. 2002. GB 3838-2002
C. 3.
. 1989.
M . 9~10 40~43

83~86 113~114 119~112 156~159.



