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.

( 3 ) S
o u t h

e a s t h i l l
s

.

T h
e
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o t s P ri

n g w i t h h i g h

e o n t e n t o
f fl

u o r
i

n e
l
e a

d
s t o

fl
u o r o s

i
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.

T h
e

fl
u o

ri
n e a

b
s o r

b
e

d b y p e o P l
e

fr
o

m t h
e e n v

i
r o n

m
e n t 1

5
fi

r s t l y fr
o

m t h
e

d ri
n k i

n g

w a t e r a n
d

s e e o n
d l y fr

o
m t h

e e r o P
fo

o
d

o r
i g i

n a t i
n g fr

o
m

5 0
1 1

.

T h
e

fl
u o

ri
n e i n t h

e a
i
r e a n

b
e a e e u

m
u

l
a t e

d i
n e r o P l e a v e s t o

m
a

k
e a n

i m P a e t o n P e o P l
e

.

K E Y

W
O R D S

: e n
d

e
m i

e
fl

u o r o s
i

s
,

l e a e
h i

n g
,

a e e u
m

u
l

a t i
o n

,

fo
o

d
e

h
a

i
n

,

d i
s e a s e z o n e

F l
u o

ri
n e

1
5 a

w i d
e s P

r e a
d

e h e
m i

e a
l

e l e
m

e n
t i

n
g

e o
g

r a P h i
e a

l
e n v

i
r o n

m
e n

t a n
d t h e a v e r

-

a g e e o n
t e n

t i
n e a r

t h ,s e ru st 15 270 m g 2 k g l’]
.

T h i
s e l e m e

h t 1
5 n e e e s s a 斗 fo r p eo ple bu t ha rm

-

fu l if ab sorb ed exeessively
.
T h e regio n al diffe

ren ee o f its eon ten t in g eogra ph ieal en viro n
-

m en t 15 eviden t aeeord ing to the fa ets th at in so m e regio n s it aeeu m u lates a bu nd an tly an d in

oth er regio n s it 15 defi eien t
.
E n d em ie fl u oro sis 15 ea used w h en P eo P le ab so rb ex eessive

fl u o ri n e fr om n ativ e w ater,

fo
o

d

,
o r a

i
r

,

w h i
e

h
r e s u

l t s
i

n
d i

s
t

u r
b i

n
g t h

e
b
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l

a n e e
b

e t w
e e n
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u o
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n e

,
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l
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,
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o
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z a t i

o n a n
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o t t l i
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e
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.
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t
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i
s t i

e s o
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e
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g
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P h i
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l d i
s t

r
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o n o
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.
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,

t h
e r e a r e t w o

d i
s t i

n g u
i

s
h i

n
g P o

i
n

t s

t o
b

e
d

e s e r
i b

e
d

.

1

.

T he
T y p e s

of
F lu or

o s
i

s
F

o r
m

a
ti

ou

A 1 1 t y P e s o
f fl

u o r o s
i

s

fo
rm

a t i
o n

w h i
e

h
a r e a e

k
n o w l

e
d g e

d i
n

t h
e w Q

r
l d

e a n
b

e
fo

u n
d i

n

C h i
n a

.

T h
e y a r e

d
e s e r

i b
e

d
r e s P e e t i

v e
l y a s

fo l l
o w s :

l
) S

e e o n
d

a r
y a c c u

m
u

l a t i
o n

t y P
e

.

T h i
s t y p e o e c u r s

i
n a

ri d
o r s e

m i 一rid areas. T he

fiuori ne叮ieh w eatheri ng m aterials and ru noff are eonstantly transfe rred to the flats or

low 一y ing la nd s
,

w h
e r e u n

d
e r

d
r

y e
l i m

a t e
,

fl
u o

ri
n e e o n e e n

t r a t e s a n
d g r a

d
u a

l l y b
e e o

m
e s

ri
e

h

.

A t l
a s t

,
s u e

h P l
a e e s

b
e e o

m
e

fl
u o r o s

i
s

re
g i

o n s

.

M

a
i

n

re g i
o n s o

f t h i
s t y P e

d i
s t ri b

u
t e

i
n

t h
e n o r

t h
o

f C h i
n a

.

T h
e

l
e a

d i
n

g e a u s e o
f fl

u o r o s
i

s
1

5 t h
a t i

n
h

a
b i t a n t s

d ri
n

k w a t e r
w i t h h i g h

fl
u o

ri
n e e o n t e n

t
(

T a
b l

e l
)

.

2 ) F l
u o

ri
n e , ieh ro ek fo rm

ati on or ore dePo sit ty Pe
.
F luo ri ne, ieh ro eks and m ineral

dePo sits ( inelud ing Pho sPho rite
,

e r
y o

l i t e
,

fl
u o

ri t
e

,
e

t
c

.

) b
e

fo

r e t h
e

Q

u a t e r n a r
y

a r e
d

e e o
m

-

P o s e
d w h

e n
t h

e
i

r o u
t e r o P s a r e u n

d
e r

w e a t h
e r

i
n

g

.

T h i
s r e s u

l t s
i

n t h e r e
l

e a s e o
f fl

u o 万ne a nd

m ak e it P o ssib le fo r fl u ori n e to tak e P a rt in th e b io eyele in 5011
.
A t th e en d

,

i t 1
5 t

r a n s
fe

r r e
d

t o
h

u
m

a n
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o
d i

e s v
i

a

fo
o

d t o e a u s e
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u o r o s
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s

.

T h
e r e

fo

r e
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h i g h fl
u o r

i
n e e o n

t
e n t i

n 5 0
1 1 1
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o
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v
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h a r a e t e r

i
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e o
f t h i
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.
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i
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t o
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P
r o v

i
n e e

.

3 )
F l

u o r
i

n e 寸ieh hot sPring tyPe
.
Inhabitants su

ffe
r fr om the disease fo r dri nking hot

sPri ng w ater rieh in fl uorine
.
T here are m any fluorine叮ieh hot sPrings in C hina

,
e s P e e

i
a l l y

i
n

t h
e g

r a n
i t e e x

p
o s u r e a r e a s

i
n

F
uj

i
a n a n

d G
u a n

g d
o n

g P
r o v

i
n e e s

( T
a

b l
e

Z )

.

4
)

V o
l

e a
ni

e a e
t i

v
i t y t y p e

.

D
u

ri
n

g t h e v o l e a n
i

e e r u
p t i

o n
,

l
a r

g e a
m

o u n
t o

f m
a

t
e r

i
a

l s s u e h

a s v o
l

a n
i
e a s

h a n
d l

a P i l l i
a r e

d i ff
u s e

d

.

T h
e

y
e o n

t
a

i
n a

b
u n

d
a n

t fl
u o

ri
n e o r

fl
u o r

i d
e

,
a n

d i
n

-

e r e a s e e o n s
i d

e r a
b l y t h

e
fl

u o r
i
n e e o n

t
e n

t
o

f t h e a
i

r
,

w a t
e r a n

d
5 0

1 1

.

H
e n e e o e e u r s t h e

fl
u o r o s

i
s

.

C h i
n a

h
a s

m
a n

y
v o

l e a n o e s
b

u t fe w a r e a e
i t

v e

.

B
e s

i d
e s

.
v o

l
e a n o e s a r e
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o s t l y 1

0
-

e a t e
d i

n
h i g h m

o u n
t

a
i

n s o r
m

o
i

s t a n
d

r a
i

n
y

r e
g i

o n s

.

I
n

t h
e

fo
rm

e r
P l

a e e s
t h

e r e a r e
fe w i

n
-

h
a

b i t a n
t

s
,

a n
d i

n
t h

e
l

a
t t

e r
P l

a e e s
,

d
u e t o

l
e a e

h i
n

g
fo

r a
l

o n
g t i m

e
,

t h
e

fl
u o

ri
n e r e l e a s e

d

fr
o

m
v o

l
e a n

i
e e r u

P t i
o n

h
a s

b
e e n r e

m
o v e

d

.

T h
e r e

fo

r e
,

t h i
s

t y P e o
f fl

u o r o s
i

s
1

5 n o
t e s a y t o

b
e

fo
u n

d i
n

C h i
n a

.

B u t fl
u o r

i
n e

i
n v o

l
e a n

i
e r e g i

o n
1

5
d i

ffu

s e
d

a n
d d

e p o s
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dj

a e e n
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y fi
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s r e g i
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.

F
o r e x a

m P l
e

,

W

u
d

a
l i

a n e h i V o
l

e a n o
i

n

H
e

i l
o n 幻ian g P ro vi nee P lay s an im P o rta n t ro le in th e fo rm

ation o f th e fl u orosis reg io n in

th e S on gn en P lain
.
T h e D ato n g V o lean o regio n h as th e sam e relation w ith th e fl u o ro sis re-
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-
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r
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b
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e n o r

t h e r n z o n e

.
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u
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l y i

n g t o t h
e w e s t o

f t h
e

H
a r

b i
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d t h e K
u n
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n

M
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I t
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o

n
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l
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o
t

h

e a
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d
s e

m i 一rid areas in C hina
.
T he ari dity 15 m ore than 1.0

.

T his zone eom Prises m ainly of flu orosis regions of the seeondary aeeum ulation tyPe w ith

seattere d fl uorosis rCg ions of the hot sPri ng tyPe and the fluorine, ieh ro ek ty Pe
.
V illages
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low 一ly in g la n d s b etw ee n h ig h m o u n ta in s
.
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f, D a ih a i L ak e sh ore ,

B
a

i y
a n

g d i
a n

L
a k e

s
h

o r e
,

Y
a

b
r a

i L a
k

e s h o r e
,

L o P L a
k

e s
h

o r e
,

e t
e

.

(

e

)
I

n
t e

rm

o n
t a n e

b
a s

i
n s o r r

i
v e r v a

l l
e

y s
,

s u e
h

a s t h
e L u a n

h
e R i

v e r v a
l l

e y

,

S
a n g g a n

R i
v e r v a

l l
e

y

,

D
a t o n

g B
a s

i
n

,

Y
a n e h e n

g B
a s

i
n

,

D
a l i

v a
l l

e y

,

H
u a

i l
a

i B a s
i
n

,
e t e

( d )
I

n
t

e r n a
l

a r e
i

s
m

o
f P l

a
t

e a u s
,

s u e
h 冬5 Jin g b ia n 一L in g w u ,

U l
a n

q
a

b L
e a q

u e
,

e t e

.

T h
e n a t

u r a
l l

a n
d

s e a
P e

i
n

fl
u o r o s

i
s r e g i

o n s
b

e l o n g s t o s t e P P
e s o

f t e
m P

e r a
t e z o n e a n

d

w a

rm

t e
m P e r a t e z o n e

,

d
e s e r

t s t e P P e a n
d

s a
l i

n e
m

e a
d

o w

.

G
e n e r a

l l y
c o n

i fe
r o u s

fo

r e s t a n
d
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,

i
n t h

e

d i
s t ri

e t i
n e

l
u

d i
n g

’

t
h

e

Q
i

n

l i

ti’s M ountain sand the W eihe R iver valley,

t h
e a e

i d l
e a e

h i
n g e n v

i

-

r o n
m

e n t o
f t h

e e o n
i fe

r o u s
fo

r e 欲 an d th e m ixtd eo nife rou s a n d broa dleaf fo rest o n h ig h

m ou n tain s eoin eides w ith th e en d em ie go iter regio n ; th e neu tral en vi ron m ent o f th e

fo rest邢t印pe on m iddle m ountains and fo othills eoineides w ith the K eshan disease region
·

a n

d
t

h

e a

l k

a

l i

n e e
n v

i

r
o n

m

e n
t

o

f
t

h

e s
t

e
P

P

e o
r

m

e a

d

o
w

o n
t

h

e

ri

v
e r

v
a

l l

e
y

l

o
w

l

a n

d

c o

i

n e

i d

e s

w
i

t
h

t
h

e

fl

u o r o s

i

s r e
g

i

o n

.

T h

e
y

j

o

i

n
t

o
g

e
t

h

e
r

t
o

fo

rm

a s
P

e e
t

ru
m

o

f

s
u

e e e s s

i

v
e

d i

s
t

r

i b

u

t
i

o
n

o

f

e
n

d

e

m i

e

d i

s e a s e s

.

T h

e

l

e a

d i

n

g fa

e
t

o
r

e a u s

i

n
g

fi

u o
r

o s

i

s

i

n

t
h

e n o
r

t
h

e
r

n
z

o
n

e

1

5
t

h

e

h i g h

fl

u
o

ri

n e e o n e e n
t

r
a

t
i

o n o

f

u n

d

e
r

g
o u n

d
w

a
t

e
r

o
r

s

h

a

l l

o
w P

r
e s s u

r
e

w

a

t
e

r

i

n
t

h

e

Q

u
a

t
e

r
n a

r

y

fo

rm

a
t

i

o n

.

T h

e

i

n

h

a

b i
t

a n
t

s

w h

o

d ri

n

k

s n o

w
w

a
t

e
r

o
r

e
x

t
e

r n
a

l

r

i

v
e

r

w
a

t
e

r

g
e n e

r
a

l l
y

d

o
n

o
t

s u

ffe

r

fr

o

m fl

u
o r o s

i

s
t

h

o u
g

h
t

h

e

y ll

v
e

r

i

n
t

h

e
z

o n e

.

2
)

T
h

e
z

o n e o

f Y

u n n a
n 叫G u iz h o u P la tea u .

T h is z o n e sta rts fr o m th e w e st o f H u b e i

P ro v in ee P a sse s th ro u g h th e e en tra l a n d w este rn P a rts o f G u iz h o u P r o v in e e ,
a n

d
e n

d
s a t t h

e

L
o n

g
e

h
u a n

R i
ve

r v a
l l

e y o
f y

u n n a n
P

r o v
i

n e e
,

fo
rm

i
n

g a n a r r o w fl
u o r o s

i
s z o n e

.

I t i
s

l
o e a

t e
d

i
n s u

b t r o
p i

c a
l

e v e 馆reen fo rest zo ne w ith m o ist elim ate
.

T h e d isea se 15 ea u sed b y

fl u ori n e , ieh r oeks
.
T he epi demieal regio ns eo rres万ond to the outerops of fluorine一

eh
roeks.M ain fluorosisregionseoneentratein:(a)som eeountiesofEnshiPrefe etureinH ubei

Provinee;(b)BijiePrefeeture and som e ofitsadjaeenteountiesin G uizhou Provinee;(e)
som eborderregionsbetw een Yunnan, .

G
u

i
z

h
o u a n

d S i
e

h
u a n P

r o v
i

n e e s ; a n
d ( d )

t h
e e a s t e r n

a n
d

n o r t h
e a s t e r n P a rt s o

f Y
u n n a n

P
r o v

i
n e e

.

T h
e

fl
u o

ri
n e 叮ieh strata aPPear and disaPPear

alternately on surfa ee as a resultof fo lding and fa ulting
,

s o t h
a t t h

e
d i

s e a s e r e g i
o n s a n

d t h
e

n o n

司isease regionsinterloek or erisserosseach other
.
In thiszone,

t h
e

fl
u o

ri
n e e o n

t e n
t o

f

w a t e r
1

5
l

o w b
u t t h

a t o f
5 0

1 1 1
5

h i g h

.

A d d i t i
o n a

l l y

,

t h
e r e a r e s o

m
e s P e e

i
a

l d i
s e a s e r e g i

o n s
i

n

t h
e z o n e

,

w h i
e

h
a r o e a u s e

d b y g
r a

i
n P o

l l
u t e

d b y fi
u o

ri
n e

fr
o

m
a

i
r

.

3 ) T h
e z o n e o

f t h
e

S
o u t h

e a s t e r n
H i l l

s

.

T h i
s z o n e s t a r t s

fr
o

m t h
e

h i l l
s

i
n t h

e n o rt h w e s t

o
f Z h

ej
i

a n g P
r o v

i
n e e

,
‘

P

a s s e s
t

h

r
o u

g h
L

o n

g

x

i P

r e

fe

e
t

u r
e o

f F

uj

i

a n

P

r
o

v

i

n e e

,
a n

d
e n

d
s a t

M
e

i C
o u n t y a r

d H
u

i y a n g C i t y

,

fo
rm

i
n

g a n a r r o w b
e

l t t
r e n

d i
n

g n o r
t h

e a s t a n
d

s o u
t h w e s t

.

I t

1
5 e o r r e s P o n

d i
n 琶to th e S ou th ea stern H ills of C h ina in geom o印ho log y

.
T h e m ain cau se o f

its fo rm
a tio n 15 h ot sP ri n gs w ith hig h fl u o ri n e eon ten t

.
T h e fl u o ro sis regio n s distri b ute w ith

-

in th e area s w here g ran ite 15 exP o sed
.
G enerally th ey a re sm all

,
o n

l y e o n
fi

n e
d t o s o

m
e v

i l

-

l
a g e s

i
n

fl
u e n e e

d b y h
o t s P ri

n g s

.

1 1

.

C H
A R A C T E R I S T I C S O F P H Y S I C A L G E O G R A P H Y O F

F L U O R O S I S R E G I O N I N C H I N A

1

.

P
a r

d
e u

la
r

G
e o

l 鳍iealE nv扮o n . e o t
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,s fl u o rosis reg io n sh o w s m ain ly

in t h e re la t ion sh iP be tw een t h e fo rm
at io n an d d istri b u tio n o f fl u o rosis reg io s a n d t he d is tri

-

b u tio n o f fl u o ri n e , ieh st rata
.
H o wever ,

t h
e

fo
rm

o
f

e x
P

re
s s

i
o n v a

ri
e s w i t h t h

e t y P e o
f

fi
u o r o s

i
s r e g i

o n

.

1 ) H
o t s P

r
i

n g t y P e a n
d

r o e
k t y P

e o
f fl

u o r o s
i

s r e g i
o n s

.

T h e g e o
l

o g i
e a

l b
a e

k
r o u n

d
o

f t h e

fo
rm

e r r e
l

a t e s t o t h
e

d i
s t ri b

u t i
o n o

f m
a g m

a t i
e r o e

k
a n

d P a t t l y t o v o
l
e a n

i
e a e t i vi t y ; t h

e
l

a t t e r

h
a s a t y P i

e a
l

e x a
m P l

e
i
n t h

e c e n
t

r a
l P a rt o

f G
u

i
z

h
o u

P
r o

vi
n e e

,
a n

d
r e

l
a t e s t o t h

e
fo l l

o w i
n

g

r o e
k

s o r s t r t a :

(
a

) S
e

d i m
e n t

a

ry
r o e

k
s P

r o
d

u e e
d b y a n e

i
e n

t
v o

l
e a n

i
e e r u

P t i
o n

.

T h
e y w e r e

fo
rm

e
d i

n
t h

e e r a
fr

o
m t h

e e a r
l y P

e

rm

i
a n

P e
ri

o
d t o t h

e
l

a t e
P

e

rm

i
a n P e r

i
o

d

.

T h
e

fl
u o

ri
n e

e o n t e n t i
n w e a t h

e
ri

n
g e r u s t o r

i g i
n a

t i
n

g fo

r
m t h

e s t
r a t a

1
5

9 1 2 一 10 6 4 m g / k g
,

w h i
e

h
e a u s e s

fl
u o r o s

i
s

.

( b ) S
e

d i m
e n t a y

r o e
k

s o
f

s
h

a
l l

o w
a

l k
a

l i
n e 飞ea.T hey are the dePosit毖o f a n e ien t

sh a llo w , ea fa eies
,

e o n t a
i
n t h e

m
a x

i m
u

m fl
u o

ri
n e a n

d
o

ft
e n

P
r e e

i P i t
a

t e a s
fl

u o
ri t

e e s P e e
i

a l

-

l y i
n

t h
e l a t e P e

ri
o

d
o

f d
o

l
o

m i t i
z a

t i
o n a n

d t h e e a r
l y P

e
ri

o
d

o
f

s u
l p h a t e

fo
rm

a
t i

o n
.

T h e y b
e

-

l
o n

g t o t h
e

l
a t e

C
a

m b ri
a n s y s t

e
m

a n
d t h

e
m i d d l

e a n
d

e a r
l y T ri

a s s
i

e s y s t e
m

.

T h
e a v e r a g e

fl
u o

ri
n e c o n

t e n t i
n

d
o

l
o

m i t e
1

5
4 6 2

.

2 1 m g / k g

,
a n

d t h
e

l
a r

g e s t e o n
t e n

t 9 8 6

.

6 m g / k g

.

T h
e

fl
u o

ri
n e e o n

t e n t o
f

5 0
1 1

o r
i g i

n a t i
n

g fr
o

m t h
e

d
o

l
‘in ite 15

e
l
o s e t o 1 0 0 0 m g / k g

,

j

e o p
a r

d i
z

i
n

g

t h
e

i
n

h
a

b i t a n t ,s h ea lth
.
(e ) F lu o r in e币

eh oredeposits.Itm ain一y b e lo n g s to th e p h o sp h o ri te

o re d e P o sit o f m a ri n e fa eie s a n d fi u o ri te o re
,

T h
e

、

fl

u o
ri

n e e o n t e n
t

o

f t h e r o e
k

s
i

s o v e r s e v e r
-

a
l t h

o u s a n
d P P m ; b

u t t h
e

i
r

d i
s t ri b

u t i
o n

1
5

li m i t e
d

.

2 )
A ri d

s e e o n

d

a

ry

a e e u

m
u

l

a
t i

o n
t y P e o

f fl

u o r o s
i

s r e
g i

o n

.

I t s g
e o

l o g i
e a

l
e

h

a r a e t e r e a n

b
e

d
e s e

ri b
e

d
a s

fo l l
o w s :

(

a

)
I t d i

s
t ri t

u
t e s s t

r

i
e t l y w i t h i

n
t h

e

Q

u a t e r n a

ry

s t
r a t u

m

.

H
o r

i

z o n
t a

l

-

l y t h
e

re 1
5 n o

fl
u o r o s

i

s o u
t s

i d
e o

f t h
e

Q

u a t e r n a

ry

s t
r a t

u

m

a n

d
ve

r
t i

e a

l l y w e e a n

d i
s e o v e r

l
o w

fl
u o

ri
n e w a t e r

b
e a r

i
n g s t

r a t u
m w h

e n
d ri l li

n
g

u n

d
e r

g
r o u n

d t h

r o u g h t h e

Q

u a t e r n a

ry

s t
r a t u

m

.

( b ) T h
e

m
a t e

ri
a

l
o

f t h
e

Q

u a t e r n a

ry

s t
r a

t
u

m
e o

m
e s

fr
o

m i t
s s u r r o u

d i

n
g

r a

i

s e
d

r a n
g e s w h i

e h

s
i

n e e t h
e

M

e o z o
i

n

i
e

E
r a

h
a v e

b
e e n s u

bj

e e t e
d t o

d
e n u

d
a t i

o n a n
d w e a t h

e r

i

n
g

fo

r a

l
o n g t i m

e

a e e o
m P a n

i
e

d b y
v o

l
e a n

i
e a e t i vi t i

e s
m

a n y t i m
e s

.

D
e P o s

i t i
o n a n

d d
e n u

d

a
t i

o n a r e r e
l

a t e
d i

n

o r

i g i

n

·

(

c

)
T h

e
d

e
p

o s
i

t
s

i 书lude tiver一ak e fa cies
,

e s t u a 斗 fa cies
,

n e
ri t i

c
fa

c
i

e s
,

a n
d l

o e s s
d

e
-

P o s
i t

,
e t e

.

T h
e e o

m m
o n e

h
a r a e t e

ri
s

t i
e

1
5 t h

a t t h
e y e o n

t a
i

n
fl

u o
ri

n e 叮ieh m inerals sueh as

flu ori te
,

P h
o s P h

o r
i t

e
,

h
o r n

b l
e n

d
e

,

t
a u

rm

a
li

n e
,

e t e

.

( d ) C
o r r e s P o n

d i
n

g l y t h
e

Q

u a t e r n a r
y

a
l l

u v
i

a c o n t a
i

n a
b

u n
d

a n t n
u o r

i
n e

.

F
o r e x a

m p l
e

,

t h
。 n

u o r
in e c o n te n t o r

tha

a 一lu via in the

S o ng n en P lain 15 440 一5 8 0 m g / k g ; th a t o f th e L o e ss P la te a n 5 0 0币00 m g/ kg;and thatof

the eave alluvia ofZ houkoudian in Baijing 800弓00 m g1 kg
.
(e)The Q uaternary alhi via in

fiuorosis regions eontain abundant sulPhide,
e

h l
o

ri d
e

,
e t e

.

F
o r e x a

m P l
e

,

t h e

W

u s
h

u a n
g

fl
o o

d p l
a

i
n

i
n

H
e

i l
o n

gj i
a n

g P
r o v

i
n e e

1
5 a s e

ri
o u s

fl
u o r o s

i
s r e

g i
o n

.

T h i
s a r e a

1
5 a e

l
o s e

d b
a s

i
n

o
f

s a
l i

n
i

z a
t i

o n
,

a n
d i t s a

l l
u

vi
a e o n t a

i
n a

b
u n

d
a n t g y P s u

m

,

m i
r a

b i li t e
,

s o
d

a
,

a n
d

s a
l t

.

T h e s e

fa
e

t s
i

n
d i

e a t e t h
e

d ry
e n v

i
r o n

m
e n

t
a

l
e

h
a r a e t e r o

f t h
e a r e a

.

2

.

G
e

og

r a p 址ealE nvironm ent F av ourable for F lu or ine to B e R ele ase d fr om o ne P la ee and A e-

eum u la te d in A n other
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月ying a n d elosed lo eatio n

fa v ou r fl u o rin e d eP osit
.
T h erefo re in th e Y u n na n叫G u izh o u P la te a u

,

t h
e r e g i

o n s w h
e r e t h

e

fi
u o

ri
n e

寸ieh roek 15 exPosed and the topograPhy 15 low land are fluorosis regions
.
O n the

eontrary ,

t h
e r e g i

o n s w h
e r e t h e

fl
u o r

i
n e 寸ieh roek 15 laeking or the topograPhy 15 PreeiPi

-

tous are not fluorosisregions
.

Seeondly
,

t h
e

fo
rm

a t i
o n o

f t h
e

fl
u o r o s

i
s r e g i

o n o
f t h

e r o e
k t y p e r e

l
a t e s t o t h

e

s u
b h

u
m i d

e
li m

a t e o
f t h

e s u
b t

r o P i
e s

.

A l t h
o u

g h t h
e

d i
s e a s e r e g i

o n
w i t h i

n
t h

e

Y
u n n a n 叫G u iz h o u P la te a u 15 lo ea te d in m o ist 2 0职

,

b
u

t i t 1
5 r e

l
a t i

v e l y a r
i d

e o
m P a r e

d w i t h

i t s s u r r o u n
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b
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.
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i
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1 司
.
5 m gl kg.T he grain yielded in thiskind ofsoilisa dangerouseause offiuorosis

in the Y unnan州G u iz h o u P la tea u .

2 ) T h e fl u o ro sis r eg io n o f th e a rid ty P e se ts u P a n o th 已r P a tte rn o f fl u o rin e a ee u m u la
-

tio n
.
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b
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.
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.
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eru st on 5011surfa ee in som e diseas e regions
.
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.
0 to 8

.
5
.
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.
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2 m g 1 k g ; w h e a t 1 5

.
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.
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.
0 m g l k g

.
N a tiv e liv e sto e k su
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.
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.
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4

.

G
e 鱿he m ical C 恤

reete ristics ofFluor ine A eeum ulati on in D ise ase R egion

In the ari d disease zone in the nort h ofC hina the geoehem iealProeess of fluori ne ae-

eum ulation has tw o tyPiealeharacteri sties
.

l)T he fo rm
ation ofthe fluorosisregion 15 attri buted to thatthe fluorine in the Prim ary

fluorine, ieh r oek st rat um 15 leaehed a nd earried dow n t o the lo w一yin g la n d to aeeu m u -

la te
.
T h e seri es of m o u n tain ~ p iedm ent h ills ~

rolling P lain 一low 一yin g lan d 15 eorre-

sP on d ing to th e seri es o f leaeh ed regio n ~ leaeh ed a nd fi ltra ted regio n ~ salt d eP osit re-

g io n ~ exeessiv e salt aeeu m u latio n region
.
A eeo rdin g ly there fo rm

s a seri es o f grou n dw a ter

typ e ,

w h i
e

h 1
5

H e o 歹{
a,
七初g,

与Heo了一。互
一

{

a Z
+-- M g Z

与Heo丁一。二
一

叫
aee-CaZ与

50蕊一
l一书

a一 ^ t 一a st
,

t h
e r e o e c u r s a s e ‘e: 。

r
r e g i o n s

,

w h i
e

h 1
5

n
u 。‘n e

司
eneient:egion

~ no
rm

alfiuorine eontentregion ~ light fluorosis region ~ sev ere fluorosis region
.A ll

Proeesses and their eorresPonding landseaPe tyPes are show n in Table 3
.This 15 a tyPieal
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一rieh en vi ro n m e n t
.
T h e d isea se reg io n s a n d n o n

司15-

easeregionsare diffe
rentbutthey eom Pensateeaeh other

.

111
.
A N A NA LY SIS O F EN D EM IC FLU O R O SIS IN LIG H T O F F0 0 D C H A IN

1.ReladonshiP betw een theFluorine inA ir and th e IneideneeofFluorosis
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n e e o n

t
e n

t i
n

t h
e

i
r u

ri
n e a n

d
s u

ffe

r
fr

o
m P a t h

o
l

o g i
e a

l
e

h
a n

g
e s o

f
n e r v o u s s y s t e

m

a n
d

r e s P i
r a t o

ry
t

r a e t

.

T h e
i
n

h
a

b i t a n
t

s
w h

o
li

v e
i

n s e
ri

o u s
fi

u o
ri

n e

,
ollution region fo r a

long time suffe
r fr om mottling of tooth enamel or defo rm ity of bone

. The investigation re-

sults fr om diffe
rent natural zones show similari ty

.

Another way fo r fl uorine in air to a
ffe

ct human health 15 that fi uori ne 15absorbed by

Plants,

t h
e n

t h
r o u

g h P l
a n

t
s

t r a n s
fe

r r e
d t

o
h

u
m

a n
b

o
d y

.

T h
e a

m
o u n

t
o

f fi
u o

ri
n e a

b
s o r

b
e

d

b y g
r e e n

P l
a n

t s
fr

o
m

a
i

r a n
d

a e c u
m

u
l
a

t e
d i

n
t h e

i
r

l
e a v e s e a n

b
e o n e

m i l ll
o n

t i m
e s a s

l
a r

g e a s

t h
a t i

n a
i

r
.

I
n

t h
e r e g i

o n
w i t h fl

u o r
i

n e

一
olluted air,

t h
e a

m
o u n

t
o

f fl
u o r

i
n e

i m b i b
e

d b y

P l a
n

t l
e a v e s

1
5 s e v e r a

l t o
h

u n
d

r e
d t i m

e s
h i g h

e r
t h

a n
t h

a t i
n

P l
a n t l

e a v e s
i

n n o

rm

a
l

e n v
i

r o n
-

m
e n

t

.

A
e e o r

d i
n g t o

m y
r e s e a r c

h

,

t h
e r e s u

l t s h
o

w s t h
a

t t h
e

fl
u o

ri
n e e o n

t e n
t

o
f m

o s t P l
a n

t

l
e a v e s

i
n

fi
u o

ri
n e p

o
l l

u
t i

o n a r e a
1

5 o v e r
1 0 0 m g / k g

a n
d t h

a t t h e
m

a x
i m

u
m 1

5
m

o r e t h a n

3 0 0 0 m g / k g

.

F
o r

t h i
s r e a s o n

,

i t 1
5 a v e 叮 eo m m o n P h en om en on th at th e ru m ina nts fe ed in g

o n n u o rine,
olxuted herbs are poisoned by fi uori ne

.
Howeve: ,

g
a

i h
s a

b
s o r

b
a n

d
a e e u

m
u

-

l
a t

e
m

u e
h l

e s s
fl

u o
ri

n e
fr

o
m

a
i

r
,

b
e

i
n

g g
e n e r a

l l y l
e s s t h

a n
1 0 m g l k g

.

5
0

t h e
i

n
h

a
b i t

a n
t s

w h
o

l i
v e o n

g a
i
n s

( ri
e e

,
e o r n

,

w h
e a

t

,
s o y b

e a n
,

e t
e

.

) d
o n o

t s u

ffe

r
fr

o
m fl

u o r o s
i

s

.

B
u t w h

e n

t h 卿 eat v egetab le leaves,

t h e y a s s
i m i l

a
t

e
m

u c
h m

o r e
fl

u o
ri

n e

.

A s p
e e

i
a

l fl
u o r o s

i
s e a u s 弓d b y air fl u o ri n e p o llu tion is fo u n d in G u iyan g C ity of

G u izh o u P ro vin ee an d E n shi P refe ct u re of H u b ei P ro vienee
.
T h ere th e in h ab itan ts d ry their

fo o d grain s b y bu rn in g eo al in h ou se
.
T h e fl u o rin e released fr om eoa l 15 ab so rb ed b y fo o d

grain s
.
T h e fl u orine eo n ten t in eo rn 15 8

.
7一5 3

.
3 m g l k g (th

e a v e ra g e 15 2 6
.
3 m g l k g )

a n d

th a t in c h illi 15 3 10
.
5 m g z k g

.
T h e in cid e n e e o r n u o ro sis is s 6

.
s , 9

.
60,0 5.

G
en e r a l ly

,

t h
e e o n

-

e l
u s

i
o n

1
5 t h

a
t fl

u o r
i

n e o
f

a
i

r e a n a

ffe

e t h
u

m
a n

h
e a

l t h t h
r o u

g h
s e v e r a

l w a y s

.

2

.

R
e l a ti

o n s 址P b e tw
e en F lu or in e C o n te n t Of s o il a n d ln e id en ee of F lu or o sis

T h e fl u o rin e e o n ten t o f n a tu ra l 50 11 v a ri es g re a tly fr o m 10 m g / k g to 7 0 0 0 m g / k g
,

a n
d t h

e a v e r a g e
1

5
2 0 0 m g 1 k g

.

T h
e

fl
u o

ri
n e

i
n 5 0

1 1 d
o e s n o t a

ffe

e t t h
e P l

a n t s 5 0 e
l

e a r
l y a s
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一3 0 m g / k g
.
T h e ra tio o f fi u o rin e eo n ten t o f P la n t场to th a t o f so il is o

.
0 1

to 0
.
0 5

.
T h e fl u o ri n e a b so rb e d b y P la n ts fr o m 5 0 11 15 a e e u m u la te d m a in ly in r o o ts

,
a n

d t h
e r e

1
5 n o t m

u e
h i

n
fr

u
i t

.

B
u

t i f t h
e

fl
u o r

i
n e e o n t e n t o

f
5 0

1 1 1
5 o v e r

5 0 0 m g 1 k g o r s o
l
u

b l
e

fl
u o

ri
n e

1
5 o v e r

1 0 m g / k g

,

P l
a n

t s
m

a y a
b

s o r
b

a n
d

a e e u
m

u
l

a t e a g r e a t d
e a

l
o

f fl
u o r

i
n e

,

T h
e

fi

u
o

ri
n e e o

n
t

e
n

t
o

f fl
u o

r

i

n
e , ieh 5011 in China 15 m ost ly ov er 500 m g / kg

.
In t hese Pla ees

,

t h
e

fl
u o r

i
n e e o n t e n t i

n
g

a
i

n s o
f w h

e a t

,
e o r n

,

ri
e e

1
5 a

b
o u

t 1 0 m g / k g

,
a n

d i t r e a e
h

e s

2 0 一3 0 m g 1 k g o e e a sio n a lly
·

5

0

n

u o r

i

n
e

币
ch 5011can be the m ain 于au se o f n u o ro sis in

som e P artieu lar areas.

3
.
R ela 柱on s址P be tw

een F lu or ine in D rink ing W
a te r a nd Ineiden ce of F lu or osis

H igh fl u o rine eon ten t of d rin k in g w ater P lay s a n im P o rtan t ro le in m o st o f the

fi u oro sis regio n s in C h ina
.
In n o n

讯
uorosisregionsofsouth C hina,

t h
e

fl
u o

ri
n e e o n t e n t o

f

s u r
fa

e e w a t e r a n
d

s
h

a
l l

o w g
r o u n

d w a t e r
1

5 g e n e r a
l l y 0

.

0 1 司
.
20 m g/ kg

.
o nly in a very fe w

regionsit15 over0
.
5 m g/ kg

.In fluorosisregion the fluorine eontent ofdrinking
‘

w

a

t
e

r

1

5

o v
e

r

1

.

5 m
g

/ k g

,
a n

d i
n

m
o s t

o
f

s u e
h

r e
g i

o n s
i t 1

5 a
b

o u t Z 一10 m g / k g
.

T h e in eid e n ee o f

m o ttlin g o f to o th en a m e l a n d d e fo rm
ity o f b o n e re la te s to th e fl u o rin e e o n ten t o f d rin k in g

w a te r ,
o n t h

e
b

a s
i

s o
f t h

e e P i d
e

m i
e

i
n v e s t i g

a t i
o n s

i
n

d
o z e n s o

f fl
u o r o s

i
s r e

g i
o n s

l
a r

g
e o r

s
m

a
l l i

n n o r
t h C h i

n a

.

T h
e n u

m b
e r o

f y e a r s t h
e

i
n

h
a

b i t a n t s
d

r
i

n
k w

a
t e r

i
s r e l

a
t e

d
e l o s e

l y t o

i
n e

i d
e n e e o

f fl
u o r o s

i
s

.

I t s
h

o w
s a P o s

i t i
v e c o r r e

l
a t i

o n
b

e t w e e n
t h

e
i

n e
i d

e n e e o
f fl

u o r o s
i 宕a n d

th e n u m b er o f y e a r s th e P e o P le d rin k h ig h fl u o rin e w a te r
.
In th e sa m e a re a ,

t h
e o

l d
e r

t h
e

i
n

h
a

b i t a n t s a r e
,

t h
e

h i g h
e r

t h
e

i
r

i
n e

i d
e n e e

b
e c o

m
e s

.

A
n e

l
o q

u e n
t P r o o

f h
a s

b
e e n

P
r o

d
u e e

d

t h
a t i

n n o r
t h C h i

n a
fl

u o r o s
i

s s y m P t o
m

s e a n
b

e a
l l

e v
i
a t e

d t h
r o u g h

r e
d

u e
i

n
g t h

e
fl

u o
ri

n e

e o n e e n
t

r a t i
o n o

f d
r

i
n

k i
n g w a t e r o r

d ri
n

k i
n g l

o w fl
u o r

i
n e w a t e r

.

F i
n a

l l y

,
a c

h
a n g e

i
n e

h
e

m i

-

e a
l

e o
m P

o s
i t i

o n o
f w

a
t e r

i
n

fl
u e n e e s

fl
u o r o s

i
s

fo

r
m

a t i
o n a n

d d
e v e

l
o P m

e n
t t o o

.

I
n

fl
u o r o s

i
s

r e g i
o n

,

t h
e

w a t e r
b

o
d i

e s a r e e
h

a r a e t e r
i

z e
d b

y h i g h
a e

t i
v e

fl
u o r

i
n e a n

d l
o w a e t i

v e e a
l

e
i

u
m

.

A n
d t h

e r a t i
o s o

f fl
u o r

i
n e t o

h
a r

d
n e s s

,

fl
u o

ri
n e t

o e a
l

e
i

u
m

,
a n

d fi
u o r

i
n e t o

m
a g

n e s
i

u
m i

n

fl
u o r o s i s r e g i

o n s a r e
b y fa

r
l

a r
g e r

t h
a n

t h
o s e

i
n n o n

币
uorosisregions

.
In short ,

t h
e

fl
u o

ri
n e

e o n e e n t r a t i
o n a n

d
e

h
e

m i
e a

l
e o

m P o s
i t i

o n o
f w a t e r s t

r o n g l y a

ffe

e t t h
e

fo
rm

a t i
o n o

f fl
u o r o s

i
s

r e g
l o n g S

.

T h
e

k
e y o

f P
r e v e n t i

n g a n
d

e u r
i

n
g fl

u o r o s
i

s
1

5 t o g e t
r

i d
o

f h i g h fl
u o r

i
n e

fr
o

m
e n v

i
r o n

-

m
e n t

.

A
s

t
r a t

e
g i

e
m

e a s u r e
t

o
b

e t
a

k
e n

1
5

t o
i m P

r o v e t h
e e n v

i
r o n

m

e n t
a

l q u a l i t y o
f t h

e
h i g h

fl
u o

ri
n e r e g i

o n s
,

5 0 t h
a t t h e t e n

d
e n e

y
o

f fl
u o r

i
n e a e e u

m
u

l
a t i

o n e a n
b

e e
h

a n g e
d

a n
d

、

t h
e

fl
u o r

i
n e r e

m
o v e

d

.

o
n

t h
e o

t h
e r

h
a n

d

,

i t 1
5 n e e e s s a r y t o

b
r e a

k t h
e

fo
o

d
e h a

i
n 5 0 a s t o P

r e
-

v e n
t fl

u o r
i

n e
i

n
t a

k
e

b y P e o
P l e

,
s u e

h
a s

d ri l l i
n

g d
e e P w

e
l l

s t o g e t l
o w fl

u o
ri

n e w a t e r
,

n o t e a t

-

i
n

g h i g h fl
u o r

i
n e

fo
o

d

,
e

t
e

.

T
o

i m P
r o v e n u t ri t i

o n a n
d t o a e e e

l
e r a

t
e e x e r e

t i
n

g fl
u o

ri
n e

fr
o

m

一335一



【一】W edp oh l, K

.

H

. ,

H
a n

d b
o o

k
o

f G
e o e

h
e

m i
s t r

y

.

2 ( 3 )

,

N
e w Y

o r
k

,

1 9 7 2

.

【2】H a
dj im a rkos ,

D

.

M

. ,

^ m
e r

.

J

.

P U P
u

b

.

H
e a

l

,

5 6 ( 3 )

,

1 9 6 6

.

[ 3 」W arier ,

J

.

R

.
,

F l
u o r

i d
e

i
n t h

e
E

n v
i
r o n

m
e n t

,

Z
n t

,

1 9 7 1

.

1 4 ] 刘东生
,

我 国地方性氟病的地球化学
,

(
l

)

,

P P 一3佗一
,

1 9 8 1

.

I5] 湖北恩施地 区卫生防疫站等
,

食物型地方性氟中毒的调查
,

中华预防医学杂志
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