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中国南方南岭泥盆系层控矿床

曾允孚 刘文均 张锦泉
( 成都地质学院沉积地质矿产 研究所 )

内容提要 南岭地区是中国有色金属矿产资源重要基地之一
。

据不完全统计
,

位于泥盆系地 层

中的层控铅锌
、

黄铁矿
、

钨
、

锡
、

汞
、

重晶石等矿床
,

已有大
、

中型矿床达数十个
,

小型矿床更是星罗

棋布
。

按成因类型分为成岩矿床
、

成岩
一
后生矿床

、

火山喷气
一
沉积矿床

、

岩浆热液叠加矿床和混合热液

矿床
。

相应地建立 了四种成矿模式
,

即与火山作用有关的海底渗流循环喷气
一
沉积成矿

,

成岩压 实水成

矿
,

热卤水成矿
,

混合热液成矿
。

虽然泥盆系层控矿床种类多
、

成因类型复杂
,

其控矿因素和分布主要

受层
、

相
、

位控制
,

本区绝大多数层控矿床赋存于区域不整合面之上
,

中
、

上泥盆统海侵旋回的碎屑岩

建造向碳酸盐建造的过渡部位 ; 控矿的主要岩相古地理类型是被台盆分割的台地边缘生物礁和 泻 湖
、

潮坪
,

或古陆边缘的生物礁和局限台地 ; 本区绝大多数层控矿床集中分布于北西向丹池断裂带
、

北北东

向冷水江
一
龙胜断裂带的交汇处

,

位于前泥盆系构造隆起边缘或泥盆系构造盆地边缘
。

混合热液矿床还

与燕山期的岩浆活动有关
。

空间分布上成矿带
、

构造带和岩相带之间有明显的一致性
。

主皿词 层控矿床 成矿模式 火山活动 岩浆岩侵位 成矿溶液迁移
、

循环和富集
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C h o n g d u C o lle g , ;

W e n ju n Z ha n g Jin q u a n

G e o lo g y a n d 人11皿 e r a l R e s o o r e e s ,

o f G e o lo g y ,
S ie h u a n )
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T h e N a n lin g o f So u th C hsn a 主5 o n 。 。f the 垃 o s t 主边 p。犷t翻 t a r e a s o f n o n fe r r o u s

m e t a l m in e r a l r e s o u r e o s一 B a s e d o n i n e o m p le te s t a 土is ti
、

e a l
一

f ig u r e s , s t r a ta 一 b o u n d

le a d
一z in e , p 了r it e ,

t u n g s t e五
,
一

七i扛 ,

诩
: ‘:协r于

, a n tim o n 犷
一

贾n d
、

b a , it e o r e d e p o s it s 五a v e

b e e n f o u n d in D e v o n ia n o f th is a r e a
.

T he r e a r e t e n ’5 m e d iu m t o la r g e s e a le d e p o s it s

e x Plo r a te d a n d n u m b e r o o f s m a ll d ep o s its sP r e a d fa r a n d w id e
.

A e e o r d in g t o

g e n e tie t了p e s ,
the s e d e p o s it s e a n b o e la

{; s ifie d 宜n to d ia g e n e tie , d ia g e n e tie 一 e p ig e n e tie ,



1 6 沉 积 学 报 6 卷

v o le a n ie e x h a la t io n 一 se d im e n t a r y
, s住p e r itn p o s e d a n d 坦 ix e d h yd r o th : m a l o r e d e p o s it s

.

F o u r m e t a llo g e n t ie m o de ls h a v e b e e n e s t a blis h e d : 1
.

s u b m a r in e v a d o s e e ir e u la tin g

v o le a n ie e x ha la ti o n 一 d e p o s it io n ; 2
.

b a s in a l d ia g e n e t ie e o m p a e tiv e flu id s ; 3
.

b a s in a l

t五e r m a l b r in e ; 4
.

m i x e d h y d r o t五e r m a l m e ta llo g e n ie m o d el
.

A lth o u g h 士he s e s tr a ta -

b o u n d d e p o s its a r e d iffe r e n t in t y p e s a n d g e n e s is
,

m a n y s im ila r it ie s in the ir o r e 一 e o n -

t r o llin g fa e to r s a n d d is tr ib u t o n m a y b e fo u n d
.

T he m a in e o n tr o llin g fa e to r s a r e

s tr a tig r a p hy (fo r m a t io n )
,

lith o f a e ie s a n d t e e t o n ie s e t t in g
.

T h e r e by
,

it 15 e o n s id e r e d

th a t a n 了 g e o lo g ie f a e t o r e o n tr o llin g th e o r e f o r m a t io n e o 往 ld n o t b e t r e a te d in

is o la tio n
.

T h e fo r m a tio n o f a n y la r g e s e a le o r e d e p o s it s h o u ld b e e o n s id e r e d a s

t五e r e s u lt o f the e o a e tio n o f v a r io u s g e o lo g ie a l fa e to r s in e e r ta in g e o lo g ie a l s e ttin g s ,

a n d th o s e fa e to r s a ffe e t a n d in te r a e t e o m m o n ly e a e h o t五e r
.

T he s tr a 亡ig r a p h ie

h o r iz o n ,

lith o fa e ie s a n d te e t o n ie s e t tin g a r e th o u g h t a s m a in fa e t o r s fo r e o n t r o llin g

the d ia g e n e tie 一 e p 至g e n e tie s tr a t a 一
b o u n d o r e d e p o s it s , a n d th r e e f a e t o r s a : e e o n e o r d a n t

s p a tia lly
.

W he n the fo r m a t io n o f t t r a t a 一 bo u n d o r e d e p o s its a r e r e la t e d t o m a g m a tis m ,

the r e g io n a l la r g e f a u lt
,

lith o fa e ie s z o n e ,

m a g m a ti e a e t iv it y a n d m e t a llo g e n e s is o ft e n

sho w the e o n s is上e n e y
.

T h a t 15 , the fa u lt e o n t r o ll
e d e a r ly the lith o fa e ie s (o r v o le a n -

ie a e t iv ity ) , a n d s u bs e q u e n tly e o n t r o lle d th e e m p la e e m e n t o f m a g m a tie r o e k s a n d

the m ig r a tio n , e ir e u la tio n a n d f in a l e n r ieli m e n t o f tli e m e ta llo g e n e tie so lu tio n s
.

INT R O D U CT IO N

T 五e N a n l立n g a r e a o f S o u th Ch in a in elu d e s G u a n g d o n g , G u a n g x i
,

H u n a n a n d a

p a r t o f Jia n g x i (Fig
.

1 )
.

It 15 o n e o f th e 坦o s t im p o r t a n t a r e a s fo r n o n f e r r o u s

m e t a l m in e r a l r e s o u r e e s in C hin a
.

B a s e d o n in e m p le t e s t a tis tie a l f ig u r e s , s t r a t a -

b o u n d le a d 一 z in e , p 犷r ite , t u n g s t e n ,
t in

,

m e r e u r y
, a n tim o n y a n d b a r it e o r e d e p o s it s

h a v e b e e n f o u n d in D e v o n ia n o f this a r e a t e n ’ 5 m e d iu m to la r g e s e a le d ep o s it s

亡加a n p ha
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s tu d ie d a re a
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ha v e b e e n e x p lo r a te d a n d

S t r a t a 一b o u n d d e P o s it s

n U 月le r 0 U S s m a ll d e p o s its s p r e a d fa r a n d w id e
.

d e a lt in this p a p e r a r e r e fe r r e d t o a s the s t r a t ifo r m (o r

p a r t ia lly in ir r e g u ir fo r m ) d e p o s it s w hie h a r e lim it e d in e e r t a in s t r a tig r a p hie h o r i-

Z O n S
a n d lith o f a e ie s

In g e n e n r a l
,

t五e

w ithin a la r g e a r e a
.

e ha r a e t e r is tie s o f s tr a t a 一 b o u n d o r e d e p o s its a r 6
a s f o llo w s :

1
.

T 五e o r e b o d了 15 e o n e e n tr a t e d in e e r t a in b e d s
.

T he m e t a llo g e n e tie

、V e r e d e r iv e d f r o m s e d im e n ta r y O f
v o le a n ie s e d im e n ts a n d O r e d e Po s it s w e r e

by f u r the r m o b ili z a tio n a n d e n r i e hm e n t
.

p o ly g e n e tie o r e d e p o s its
.

T h e r e fo r e ,

it 15 e o n s id e r e d a s a

In a t e r ia l

fo r m e d

tyP e o f

2
.

B o th s y n g e n e tie a n d e p ig e n e tie m i力 e r a li: in g f e a t u r e s o e e u r r in g in o r e b o d ie s

s u g g e s t e d a lo n g e r m in e r o g e n e tie e p o e hs
.

3
.

T h e e m p la e e m e n t o f o r e b o d ie s 15 u s u a lly in s u r fa e e o r n e a r s u r fa e e
.

O r e

r e s e r v o i r 15 in D e v o n ia n b u t the “ s o u r e e b e d
” e o u ld b e b o th in D e v o n i a n a n d d e e p e r

s t r a t a (m e t a llo g e n e t ie m a t e r ia ls a r e t r a n s p o r t e d b y d e e p 一 e i r e u la tin g the r m a l b r in e

o r h y d r o the r m a l)
.

T a b le 1 Cla s s if ie a tio n o f D e v o n ia n S t ra ta 一 b o u n d d ePo sits in N a n lin g a re a

a s s e m bla g e o f m e ta l
-

fo r m a t io n o f h o s t r o e k s e x a m p le s o f o r e d eP o s it s

o g e n e t ie e ! e m e n ts

S (in p y r ite )

G u a n g d o o n g
,

H o n g y a i
,

M a k o t ,

L is h u z ia

H u n a n :

P u to u ,

H o n g s hu ip in g
,

Qin g sh u iz ho n g
,

Jin g s h ilin g

Pb
,

Z n ,

S
,

G u a n d o n g
:

Fa n k o u ,

G u a n g x i
:

B e is ha n ,

S id in ,

H u n a n ,

H e q in g
,

B a iy “。 p u ,

Q in g ji
a n g

S b

C a r bo n a te ro ek s

H g

U

B a

Sn Po lym e ta l

Ca r b o n a te
一e la s tie r o ck s

W (S n )

w (M o )

Pb

Cla s tie r o ek s

}Ju n a n :

X ik“ a n g s ha n , G u a n g d o n g
:

L e
ji

a w a n

G u a n g x i
:

Y ila n

G u a n g x i
:

Pin n a n

G u a n g x i: X ia n g z h o u 一

Pa n e h 以n ,

L o n g ba o ,

Pu h e

G u a n g x i
:

D a eh a n g ,

M a n g eh a n g

H u n a n :
Ca o

ji
a ba ,

G u a n x i
:

Su a n h u

G u a n g x i
:

D e m in g g s ha n

G u a n x i
:

Ba o a n

G u a n g x i
,

Cha n g x u ,

H a iy a n g Pin g ,

L in g li,

Jia n g x i
:
Z h a n ko u

Cu

v o lea n ie
一 se d im a n ta ry ro ek s F e ,

Cu p o lym e ta l G u a n g d o n g
:

D a b a o s h a 红一|
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4
.

T he d is tr ib u t io n o f o r e b o d ie s o e e u r in g a s g r o u p s o r z o n a t io n w hie h m a 了 b e

e o n t r o lle d by s t r a tig r a p hie h o r iz o n ,

lith o fa e ie s a n d te e to n ie s
.

In th is p a p e r , s t r a ta 一 b o u n d o r e d e p o s its a r e g e n e tie a ll了 ela s s if ie d fir s t b a s e d o n

lith o lo g y o f 亡h e h o s t r o e盆s t五e n t五e s o u r e e o f o r e 一fo r边 in g 口a te r ia ls , a n d 士he s ta g e

o f th e o r e fo r m a tio n a s w e ll a s the e v o lu t io n o f s e d im e n t a r y b a s in
.

In a d d itio n ,

w h e the r th e m a g m a t is m h a s p r e s e n t e d
.

1
.

C la s s ifie a tio n b a s e d o n lith o lo g y o f m in e r a liz e d 11 0 冬t r o ek s 15 sh o w n in

t a ble 1
.

2
.

T h e g e 刀e t呈e e la s s if ie a tio n 15 边 a in l丁 ba s e d o n the s ta g e o f o r e 一f o r m a tio n

a n d the s o u r e e o f o r e 一 fo r m in g m a t e r ia ls
.

T h e t y p e s o f o r e d e p o s it s a r e a s fo llw s ,

1 ) D ia g e n e t ie o r e d e p o s it s ,

w h ie h f o r m e d by d ia g e n e t ie e o m p a e tio n flu id s , e
.

g
.

P u t o 住 p y r ite d e p o s it s in C he n g b u ,

H u n a n P r o v in e e
.

2 ) D ia g e n e t ie 一 e p ig e n e tie o r e d e p o s it s ,

w hieh f o r m e d by d ia g e n e tie e o m p a e tio n flu id

a n d e ir e u la tin g the r m a l b r in e in d e e p s e t tin g
, e

.

g
.

F a n k o u 一le a d
一 z in e 一p 了r ite d e p o s it s

in n o r the r n G u a n g d o n g a n d B e ish a n z in e ,
p y r ite d e p o s it in n o r th e r n G u a n g x i

.

3 ) E p ig e n e tie o r e d e p o s it s ,

I t w a s fo r m e d b y e ir e u la tin g the r m a l b
r i n e in

d e e p s e t tin g
, e

.

g
,

S id in le a d
, z in e d e p o s it s in n o r the r n G u a n g x i

.

4 ) V o l
e a n ie e x ha la t lv e s e d i垃e n t a r y o r e d e p o s its

,
w hic h w e r e fo r m e d by v a d o s e

e ir e u la t in g flu id r e la t e d to v o le a n is m , e
.

g
.

D a b a o s h a n ir o n e o p p e r p o ly m e t a a llie

s u lp hid e d e p o s it s in n o r the r n G u a n g d o n g
.

5 ) H y d r o tli e r m a l s往 Pe r im p o s e d s t r a ta 一 b o u n d o r e d e p o s it s
.

T his ty p e w a s a d d e d

hy d r o t五e r m a l in m in o r a li
z a tio 吐 p : o eo s s , e

.

g
·

Q in g jia 丘9 le a d
一乙in e d o p o s its

,

H u n a n

P r o v ln Ce
·

6 ) M i x in g h y d r o th e r m a l o r e d e p o s its , w h ie h g e o e r a te d f r o 皿 th e m ix in g o f

d e e p ly e ir e u la tin g flu id s o r m a te o r ie w a te r a n d m a g m a tie h yd r o th e r m a l
, e

.

g
.

M a n g -

eh a n g tin p o ly m e ta llie d e p o s it in G 廿 a n g x i
.

G E O L O G IC F E A T U R E S O F V A R IO U S G E N E T IC D E PO SIT S

1
.

D ia g e n e tie o r e d ep o s its

T li e P u t o u p y r it e d e p o s it e a n b e r e p r e se n t e d f o r this ty p e , the m a in c ha r a e te r s

a r e a s fo llo w s :

1 ) T he p y r ite d e p o s its o e e廿 r in e a r b o n a e e o u s b io m ie r itie lim e s t o n e o f U p p e r

Q iz iq ia o F o r m a tio n ,

M id d le D e v o n ia n
.

丫he o e e u r r e n e e o f d e p o s it 15 e o n tr o lle d bjr

s tr a tig r a p五ie 五o r iz o n s a n d elo s旦ly r e la te d t o t五e lo e a l s ta g n a n te e n v ir o 且m e月 t o f r e e f

e d g e in the in tr a p la tfo r m b a s in fa e ie s
.

2 ) O r e b o d ie s o e e u r s a s b e d d e d o r b e d d e d 一 lik e
.

3 ) M a n y d e p o s it io n a l一d ia g e n e t ie fe a t u r e s ha s p r e s e r v e d in o r e fa b r ie s sh o w in g

a s tli e p y r ite w ith f r a 坦 b o id t e x t u r e , r e m a in s fr o m r e p la e e d tli e o r g a n ie t e x tu r e a n d

h o r i z o n t a l la m in a tio n s tr u e tu r e
.

4 ) T he e o m p o n e n ts o f o r e a r e s im p ly
,

m a n ly 15 p y r it e , in w h ie h th e C o / N i

r a t io 15 le s s th a n 0
.

2 ,

S / Se 15 斑 o r e th a n 2 0 0
,

0 00
.
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5 ) S u lf u r is o to p e sho w s 各8 4 5 e x t r e m e ly n e g a tiv e v a lu e s o v e r a r a n g e f r o m

一 1 8
.

6编 t o 一 3 0
.

1 6阶
.

2
.

D ia g e n e tie 一 e p ig e n e tie o r e d e p o s it s a n d e p ig e n e tie o r e d e p o s it s

T h e d ia g e n e t ie 一e p ig e n e t ie o r e d e p o s it s in v o lv e m o s t o f s t r a t a 一 b o u n d p y r it e

d e p o s it s ,

Ie a d 一 z in e p y r ite d e p o s its in e a r b o n a te r o e k s
.

M o s t o f m e r e u r y
, a n t im o n y

d e P o s it s in c a r b o n a t e r o e k s a n d le a d d e p o s it:
, e o p p e r d e p o s its in e la s t ie r o e k s

a r e in v o lv e d in e p ig e n e t ie o r e d e p o s it s
.

T h is ty p e 1 5 e ha r a e t e r i z e d b y f o llo w in g

fe a tu r e s :

1 ) T he o e e u r r e n e e o f o r e d e p o s its 15 c o n tr o lle d b y s tr a tig r a p h ie ho r i z o n s a n d

1ith o fa e ie s
.

C o p p e r d e p o s its m a in ly o e e u r in e la s t ie r o e k s , a n d le a d 一 z in e ,
p y r it e

a n d a n t im o n y d e p o s it s a r e m o s tly in e a r b o n a t e r o e k s
.

L e a d
, z in e a n d p y r it e d e p o s its

o f e a r b o n a t e r o e k s o ft e n o e e u r in the p a le o e o n tin e n t a l e d g e o r m a r g in o f e a r b o n a t e

p la tfo r m
.

T h e o r e d e p o s it s a r e g e n e r a lly r e la t e d to r e s t r ie te d p la tfo r m a n d r e o f-

s h o a l fa e ie s
.

L e a d
, e o p p e r d e p o s its o f e la s tie r o e k s m a in ly o e e u r e d in th e sho r e lin e

z o n e o f the p a le o e o n tin e n ta l o r e d g e o f p a le o is la n d s
.

2 ) T he e o n fi g u r a tio n o f o r e b o d ie s a r e b e d d e d
,

b e d d e d 一 lik e a n d le n t ie u la r ,

a n d w ith b if u r e a te d
, e o m p o s it e d

, a s w e ll a s p e n e t r a t e d th e b e d
.

3 ) T h e e o m p o n e n ts o f o r e a r e m a in ly p y r ite
, s p h a le r it e ,

g a le n a a n d s t ib n ite
.

T he o r d e r o f fo r m a tio n o f s u e h s u lfid e m in e r a ls o f d iff e r e n t d ia g e n e t ie s ta g e s 1 5

p y r ite 一s p h a le r it e ) g a le n a
.

E a r ly d ia g e n e tie p y r it e o e e u r r e d a s f r a m b o id a g g r e g a t e s ,

s h o w in g o r g a n ie r e m n a n t te x t u r e by r e p la e e m e n t a n d la m i n a t io n
.

In la t o d ia g e n e tie

s t a g e ,
the s u lfid e s s h o w a s d is s e m in a t e d o r d e n se w ith m a s s iv e s tr u e t u r e s

.

E p ig e n e tie

s ta g e 5 u lfid e s o e e 划 r r e d a s 扭 e t a e o llo id e d a n d in s a e k 一 lik e fo r m s in fille d th , fr a e tu r e

e a v it ie s
.

4 ) T he fe a t u r e s o f m in o r e le m e n ts : C o / N i r a t i o i , le s s th a n 1 in Py r ite ,

s p h a le r it e e o n t a in o m o r e Cd a n d g a le n a e o n t a in s le ss A g
.

5 ) S u lfu r is o t o p ie e o m p o s iti o n (各3 4 5 ) r a n g e s b o th p o s itiv e a n d n e g a tiv e v a lu e
.

"

P o s it iv e ”

m o s tly o e e u r e d in n o r the r n G u a n g d o n g a n d e a s t一 s o u the r n H u n a n ,

w h e r e a s

a n e g a t iv e ”

15 in c e n t r a l H u n a n a n d n o r the r n G u a n g x i
.

于h e s o u th e r n H u n a n 15 the

t r a n s it io n a r e a o f 各3 4 5 v a lu e
.

In g e n e r a lly
,

th e i s o t o p ie e o m p o s it o n o f s u lfid e s

h a v e n o t r e a e h e d e q u ilib r iu m
, s o m e tim e s e a n b e p a r tia l e q u ilib r iu m

.

6 ) N o r m a l P b d o m in a te d in Pb is o to p ie e o m p o s it io n s , e o n t e n t o f r e d io a e tiv e Pb

v a r ie d w ith d iffe r e n t r e g io n s a n d in e r e a s in g g r a d u a lly f r o m e e n t r a l H u n a n to n o r th e r n

G u a n g d o n g
.

T he s o r u e e o f P b m a in ly d e r iv e d f r o m the e a r th e r u s t
.

T he m o d e l

a g e 1 5 m o r e tha n 4 0 0 M a in e e n tr a l H u n a n , 2 5 0 to 40 0 M a in n o r the r n G u a n g x i
, a n d

the 3 0 0 M a in n o r th e r n G u a n g d o n g
.

7 ) 1
‘

h e fe a t u r e s o f s o m e s o lu ti o n o f in e lu s io n s : 各D 1 5 一6 8 ~
一 1 4 3 % (SM O W )

,

乃1 8 O H Z o

i, 0
.

4
一

1 3
.

4 % (SM O W )
, s a lin ity is s一1 2 % (w t ) ; in e lu s io n s o lu t io n 1 5 r ie h in N a + ,

C a + + ,

C l
一 ,

5 0 、2 一 A 11 th e fe a t u r e s m e n tio n e d a b o v e in d ie a t e tha t the m in e r a li
z a tio n

s o lu tio n m a in ly d e r iv e d fr o m m e te o r ie w a te r o r s e a w a t e r
.

A v e r a g e m in e r o g e n e tie

t e m Pe r a tu r e 15 fr o m 1 0 0 t o 2 5 0℃ (m e th o d o f u n ifo r m r e d u e tio n )
.

8 ) W e a k a lt e r a t io n o f w a ll r o ek s ha s b e e n f o u n d
.

D o lo m iti z a t io n 15 d o m in a n t
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室n P b
,

Z n d e p o s its
,

w hie h 15 e ha r a e t e r i z e d b y the fo r m a * io n o f e o n t o r te d d o lo m it e
.

5 1li e ifi e a t io n 15 e o m m o n ly in a n t im o n y o r e d e Po s its
.

3
.

V o le a n o g e n ie hy d r o th e r m a l s t r a t a 一 b o u n d o r e d e p o s it s

O n ly D a o
b a o s ha n i r o n , e o p p e r p o ly m e ta llie d e p o s it s in n o r the r n G u a n g d o n 女 i,

e la s s ifie d a s this ty p e in 亡五15 a r e a
.

T he g e o lo g ie a l a n d g e o e he m ie a l fe a 亡u r e o f th i,

t y p e o f o r e d e p o s it s 1 5 e o n s is t e n t w ith th a t o f v o le a n ie m a s s iv e s u lf id e d e p o s its
.

T he m a in fe a t u r e s a r e s h o w in g in the fo llo w in g ,

1 ) T he d e p o s it 15 s it u a t e d in v o le a n ie 一 s e d im e n ta r y r o e k s e q u e n e e o f U p p e r 一M id d le

D e v o n ia n
.

T he v o le a n ie s b e lo n g t o e a le ie 一 a lk lie r o e k s a n d m a in o r e b o d ie s o v e r ly in g

th e d a e it e (b a se d o n m e a su r e o f U
一Pb is o t o p e o f z ir e o n ,

th e g e o lo g ie a l a g e 1 5

44 1 土 1 9M a )
.

2 ) T h e m e t a l m 主n e r a ls o f o r e a r e m a in ly e o n s is t o f p y r ire a n d / o r m a g n e t o p y r it e

a n d m in o r a m o u n t s o f e h a le o p y r it e , s p ha le r it e a n d g a le n a
.

T he o r e b o d ie , e a n b e

d iv id e d in to th r e e z o n e s , u p p e r a n d 切 id d le z o n e m a in ly e o n s is t o f m a s s iv e , s tr ip p e d

a n d m o ttle d m a g n e t o p y r ite g a le n a a n d s p h a le r it e ,
th e s id e r ite in t e r e a la t io n o e e u r s

in u p p e r z o n e ,
w ithin p y r ito th e m ie r o fo s s ils (b a e illu s ) h a s b e e n fo u n d

.

C o / N i

r a t io 1 5 le s s tha n 2 a n d s / Se 1 5 m o r e tha n 3 0 0
,
0 0 0

.

T he o r ig in o f o r e 15 e o n s id e r e d a s

s y n g e n e tie
.

T he lo w e r : o n e m a in ly e o n s ist s o f n e tw o r k v e in e d a n d b r a e e ia te d s u lfid e

o r e
.

C O / N i r a t io 1 5 m o r e tha n l
,

S / S e 15 le , 5 tha n 20 0
,
ooo

.

T 五e o r ig in o f o r e 1 5

e o n s id e r e d a s th e p r o d u e t s o f e p ig e n e t ie v o le a n o 一 hy d r o the r m a lis m
.

3 ) T he a lte r a t io n z o n o 15 w e ll d e v e lo p e d u n d e r the m a jo r
‘

o r e b o d y
.

T he C a O
,

N a Z O e o n te n t s o f a lt e r a t e d v o le a n ie r o e k s d e e r e a s e s ig n if ie a n tly u p w a r d s t o the m a in

o r e b o d y a n d the t e n d e n e y o f K
: 0 a n d M g O e o n t e n ts in e r e a s e

.

4 ) Z o n a t io n o f th e m e t a llie e le m e n t s 15 s h o w n o b v io u s ly
.

T h e C u / C u + Z n + Pb

r a t io d e e r e a se u p w a r d s v e r tie a lly a n d in la te r a l f a r f r o m the e e n tr a l p a r t o f o r e

b o d y
,

w h e r e a s th e Z n / Z n + Pb + C u r a t io m a y e o n t r a r y t o a b
o v e m e n tio n e d

.

5 ) S u lf u r is o to p e v a lu e 15 p o s itiv e w ith la r g e r a n g e in u p p e r o r e z o n e ,

b u t

lo w e r o r e z o n e 15 a r o u n d z e r o ,

色8 4 5 o f s u lf id e m in e r a l p a ir s d o e , n o t r e a e h th e

e q u ilib r iu m
.

L e a d is o to p e v a lu e v a r ie d in s m a ll r a n g e in d ie a t in g th a t the s o u r e e o f

w hieh m a y b e u n ifo r m i z a t io n
.

6 D a n d 6 1 8 0 v a lu e s s h o w in g th e m ix in g m e t a llo g e n e tie

flu id s d o m in a te d by s e a w a te r
.

T he s o u r e e o f m e t a l io n d e r iv e d fr o m d e e p s t r a t ig r a -

p h ie h o r i z o n a n d the s u lf u r d e r iv e d f r o m th e r e d u e t io n o f s e a w a t e r s u lf a te
.

4
.

H y d r o the r m a l s u p e r im p o s e d s t r a t a 一 b o u n d o r e d e p o s it s

T h is t y p e o f s t r a t a 一 b o u n d o r e d e p o s i ts 15 r e la t e d to m a g m a t ie r o e k s in s p a e e a n d

o r ig in
,

fo r in s t a n e e ,

in le a d 一 z in e o r e d e p o s it s o f X ia n g h u a lin g
,

Q in g jia n g
,

S h e x in g -

p in g in H u n a n p r o v in e e
.

T h e o r e d e p o s it s s
ho w hy d r o the r m a l o r e fe a tu r e s a n d

w ith f e a t u r e s o f s t r a ta 一 b o 廿 n d o r e d e p o s its
.

1 ) T h e o e e u r r e n e e o f o r e d e p o s it s 1 5 e o n t r o lle d by s t r a tig r a p h ie h o r i z o n s a n d

1ith o f a e ie s
.

2 ) T h e g r a n ite o r g r a n ite p o r p h y r y g e n e r a te d Y a n sha n m o v e m e n t a r e fo u n d

in th e o r e d is七r ie t
.

C o u n t r y r o e k a lte r a t io n w ith z o n a t io n 15 o b v io u s ly a r o u n d

th e m a g m a t ie r o e k b o d y a n d s e v e r a l s tr a t a一b o u n d o r e d e p o s its o e e u r r in g a r o u n d
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o r e d is t r ie t
.

3 ) B o th b e d d e d a n d v e in e d o r e b o d ie s a r e e x is t e d
.

s o m e o f b e d d e d o r e b o d ie s

s h o w in g the fe a t u r e : o f d ia g e n e tie d e p o s it s
.

4 ) C o m P o n e n t s a n d f a b r ie s o f o r e a r e e o n 一p lie a te d
.

B u t th e e x is t e n e e o f

f in e im p r e g n a t io n o r e o r fr a m b o id p y r ite in d ie a t e d th e e ha r a e t e r is tie s o f d ia g e n e t ie

d e P o s its
.

5 ) C o / N 1 r a tio le s s th a n 1 in e a r ly p y r it e , b u t la r g e th a n l 主n la t e p y r it e T h ,

la r g e r e o n te n ts o f s ilv e r o e e 廿 r in g a le n a
.

6 ) S u lfu r is o to p e v a lu e 15 fa r a w a y f r o m z e r o a n d w e ll u n ifo r m iz e d s im ila r

t o th a t o f d ia g e n e t ie 一 e p ig e n e t ie d e p o s it s
.

M o s t o f th e s u lf id o m in e r a l p a ir s ha v e

r e a 比e d t o e q u ilib r iu m
.

7 ) L e a d i o o to p e 15 m a in ly n o r m a l le a d
.

S o m e m o d e l a g e s a r e the s a m e a s th a t

o f g r a n ite b o d y a n d o the r s a r e o ld e r tha n tha t o f m a g m a tie r o e k b o d 了
.

s ) 乙D o f in e lu s io n s s h o w tha t th e o r e s o lu tio n 15 d o m in a t e d b y se a w a te r o r

m e t e o r ie w a t e r
.

N a 一C a 一C l b r in e 15 亡he m a jo r e o m p o s it io n o f o r e s o lu tio n a n d 5 0 口 e

e o n t a in in g h ig he r 5 0 4 一

5
.

M ix in g h y d r o the r m a l s t r a t a 一 b o u n d o r e d e p o s it s

1t 15 r e p r e s e n t e d by tin
,

t u n g s t e n (o r m o ly b d e n u m )
,

p o ly m e t a llie o r e d e p o s it :

w h ie h m a y b o e lo s e ly r e la te d to t h o r e m e lte d g r a n it e , a r e e la s s if ie d a s this t y p e

0 f o r e d e p o s it s , e
.

g
.

e a s s ite r it e o r e e o m p le x in M a n g e ha n g o f G u a n g x i
.

1 ) O r e d e p o s its a r e e o n tr o lle d by s tr a t ig r a p hy h o r i z o n s ,

lith o fa e ie s a n d

t e e to n ie s
.

O r e b o d 犷 d e v elo p e d in s ilts to n e ,

m u d s to n e a n d le n tie u la r lim e s to n e in

in tr a p la tf o r m b a s in f a e ie o o f D e v o n ia n
.

H o w e v e r ,

h ig h b a e k g r o u n d v a lu e s o f o r e一fo r -

m in g e le m e n ts a r e f o u n d in s u r r o 住 n d in g r o e k s a n d u n d e r ly in g s t r a t a
.

2 ) R e m e lt e d g r a n it e (Y a n s h a n e p is o d e ) o e e u r s in this o r e d is t r ie t
.

T he z o n a t io n

o f a lte r a tio n a l m in e r a liz a t io n 15 fo u n d a r o u n d th e g r a n it e b o d y
.

3 ) T h e e o m p o n e n ts a n d fa b r ie s o f o r e a r e e o m p lie a t e d
.

S o m e o f th e o r e b o d ie s

d e v e lo p e d in b e d d e d 一 lik e ,

f in e v e in s a n d b ig v e in s a ls o e x is t e d
.

4 ) 各3 4 5 v a lu e o f s u lf id e in th e b e d d e d 一 lik e o r e b o d了 d e v ia t e s fr o m z e r o a n d

15 s in lila r t o the s u lfu r is o to p e v a l认e o f d ia g e n e t ie a n d e p ig e n e t ie s t r a ta 一 b o u n d o r e

d e P o s its
.

6 ) L e a d is o to p e v a lu e 15 th a t o f n o r m a l le a d d o m in a n tly
.

M o s t o f the m o d e l a g e

1 5 o ld e r th a n th e a g e o f g r a n it e b o d y
.

6 ) T he e o m p o n e n ts o f in e lu s io n a r e m a in ly t y p e o f N a 一C a 一C I b r in e
.

S a lin ity

v a r ie s f r o m 0
.

5输 to 4 6编
,

the v a r ia t io n o f h o m o g e n e o u s te m p e r a t u r e 15 hig h ly
.

各D

s tu d ie s s u g g e s t tha t the o r e 一 b e a r i n g s o lu ti o n 主s 功 sx e d b jr m a g m a t ie w ith m e t e o r ie

W a t e r
.

l he s e d e p o s it s m e n t io n e d a b o v e h a v e e o m m o n e 五a r a e t e r is t ie s in s p a t ia l d is t r ib u -

t io n
.

T he ir m a in g e n e t ie f e a t u r e s s u e h a s the s h a p e s o f o r e b o d y
,

m in e r a l

a s se m bla g e s ,
te x t u r e s a n d s t r u e t u r e s o f o r e ,

g e o e he m is tr y
, s ta b le is o t o p e e o m p o n e n ts

a n d in e lu s io n f e a t认 r e s a r e r e la t e d t o the d iff e r e n t g e n e tie typ e s
.

A ll o f the s e

in d ie a te tha t the g e n e t ie r e la t io n s h ip s a m o n g the s e d iffe r e n t k in d s o f d e p o s its ,
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1
.

e
.

the y a r e s e p a r a te l了 the P r o d u e ts o f the d iffe r e n t s ta g e s o f m e t a llo g e n e s is

e o n t r o lle d b万 v a r io u s fa e to r s
.

M E T A LL O G E N IC M O D E L S

B a s e d o n the g e o lo g ie b a e k g r o u n d a n d g e o e h e m ie a l f e a t u r e s o f the s t r a t a 一 b o u n d

o r e d e p o s it s in s t u d y a r e a ,
the r e a r e f o u r m a in m e t a llo g e n i e m o d e ls h a v e b e e n

e s t a b lishe d

2
.

T h e m e t a llo g e n i e m o d e l f o r m e d by s u b m a r in e v a d o s e e ir e u la tin g v o le a n ie

。 x
h a la tio n 一 d e p o s iti o n

.

T h e g e o lo g ie a n d g e o e hm ie a l fe a tu r e s o f d e p o s its a r e s im ila r

t o v o l
e a n ie m a s s iv e s u lfid e o r e d e p o s it

,

w h ie h fo r m e d in o r n e a r ly d is e h a r g e p a s s a g e

o f , e a 一 flo o r h y d r o th e r m a l s vs t e m
.

2
.

T h e m e ta llo g e n 呈e m o d e l fo r m e d b y b a s in a l d ia g e n e t ie e o m p a e tio n flu id s
.

T h 呈
5 m o d e l e o 们 td b e f o u n d in th o s e o r e d e p o s it s w hie h s h o w in g the d ia g e n e tie o r

d ia g e n e ti e 一 e P ig e n e t至e m i n e r o g e n ie e h a , a e t e r s
.

T he m e t a l一 b e a r in g e o m p le x s o lu ti o n w h ie h fo r m e d d u r in g d ia g e n e tie e o p m a e -

t io n 呈n D e v o n ia n w o u ld ha v e m ig r a t e d * 0 th e m a r g in o f the b a s in o r a lo n g the

g r o w th f a u lts a p p r o a e h王n g t五e s e m i一 e lo se d e n v ir o n m e n t o r tid a l fla t o f p a le o e o n tin e n -

ta l m a r g in a n d e o n n e e t e d w ith the p o r e w a t e r w h ie h b e e a m e r e d u e in g g r a d u a lly

d u r in g b u r ie d
.

T he m e ta l o r m e t a l e o m p le x in s o lu tio n e o m b in e d w ith H
Z S w h ie h

w a s d e r iv e d fr o 扭 t五e r e d u e t io n o f in te r s t it ia l P o r e w a t e r s u lfa t e by b a e te r ia a n d

r e s u lte d the P r e e iP it a t io n o f s u lfid e
.

3
.

B a s in a l the r m a l b r in e m e t a llo g e n ie m o d e l
.

G e n e r a l v ie w s o n the g e n e s is

o f this t y p e in e lu d in g le a d 一z in e d e p o s it s in S id in g
,

G u a n g x i a n d F a n k o u ,

G u a n g d o n g

w e r e th o u g ht t o b e s im ila r t o tha t o f le a d 一 z in e o r e d e p o s it s o f M i, s is s ip p i

v a lle y 一t y p e
.

T he k e y t o m in e r a li z a t io n 1 5 tha t m e to o r ie w a te r o r , e a w a t e r

d ia g e n e tie e o m p a e tio n flu id in filt r a t e d in t o d e e p fo r m a t io n a n d f o r m e d th e r m a l

b r in e e ir e u la tio n w ith the d is s o lu ti o n o f e v a p o r ite s o r “ e ffe e t o f m e m b r a n e f ilt r a t io n ” .

T he th e r m a l b r in e m ig r a te d u p w a r d s a n d in tr o d u e in g m e ta l i o n , in e h lo r id e fo r m

o r o r g a n i e e o m p le x fo r m to e a r
b o n a te

.

S u lf id e w o u ld b e p r e e ip ite d in e a r b o n a te

r o e k o w he n t卜o s e tn e t a l io n s ha s e o m b in e d w ith h yd r o g e n s u lf id e
.

4
.

M ix i n g h y d r o t卜。 r m a l 也 e ta llo g e n ie m o d e l
.

T he t in p o ly m e ta llie o r e d e p o s it s

o f M a n g e ha n g
,

G u a n g x i w a s a n e x a 切 p le
.

T he s u r r o u n d in g r o e k s w ith hig h

b a e k g r o u n d v a lu e o f t in i n f lu e n e e d b y la te r e m e lte d m a g m a t is m a n d n o t o n ly s u p p ly

t h e o r e 一 b e a : in g h y d r o th e r m a l
,

b u t a lso p r o v id e d a h e a t 5 0 廿 r e e r e su lte d in h e a t

e o n v e e tio n ,

im p e llin g the d is s o lu t io n o f o r e 一 f o r m in g e le m e t s in su r r o u n d in g r o e k s

a n d f in a lly
,

the o r e 一f o r m in g s o lu t io n s d e r iv e d fr o m 理 ix in g m a g m a tie w a te r a n d

m e t e o r ie w a te r w a s fo r m e d
.

T h e s e m o d e ls a r e r e le te d t o e a e h o th e r a n d th e r e e x is t s the t r a n s it io n f r o m o n e

o f the m t o a n o the r
.

T he ir r e la tio n s h ip 15 s h o w n in F i g
.

2
.

T he s e d e p o s it s a r e

p r o d u e e d by o r e 一b e a r in g th e r m a l b r in e o r in filt r a tin g the r m a l b r in e w h ie h f o r m e d

i八 e v o lu t io n a l P r o e o s s o f the sy n s e d im e n ta r y b a s in
.

S o m e t i: n s ,
the y a r e a s s o e ia te d
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w ith m a g m a tie h y d r o the r m a l flu id a t the d iff e r e n t m e t a llo g e n ie s t a g e s u n d e r th e

e e r t a in t e e t o n ie e o n d it io n
.

S o u r e e o r o r e
·

fo r m ln g

m 肠t e r i a l
1

, r e
.

D e v o n百a n D ev o n l自n

C h a r a e t叮 o f o r e
-

fo r m !”‘ fl“id .

甲卿
-

RRR e m elt企d g r a n it eee

””yd r o仁h er m alll

T yp e ,

D ia g e n e t ie o r e

d e p。, it“

U ia g e n e tie /
e p i‘e n e tie

o r e d e p。 日范tg

M i书 . d

hy d r o th e r爪 al

o r e d e o o . it.

C e n etie s e r ie s

H yd r o the r m a l

s u Pe r im P o s e d

o r e d . Po s i‘s

E pis o de V a r ls e a n Y a n . h o .

F 19
.

2 S e h a m a tie d ia g r a m sh o w in g g e n e t ie S e r IS S

o re d ePo s its in D e v o n ia n o f N a n lin g a re a

—
m a in s o u r e e , -

一
s e c o n d a r y s o u r e e

o f stra ta 一 b o u n d

S o u th C hin a

CO N T R O L L IN G FA CT O R S O F M IN E R A L IZA T IO N

T h e m in e r a li z a tio n o f v a r ie t ie s o f D e v o n ia n s t r a t a 一b o u n d o r e d e Po s it s o f

N a n lin g r e g io n w e r e d o m in a n tly e o n t r o lle d by th e s tr a tig r a p h ie
ho r iz o n s ,

litho fa e ie s

a n d t e e t o n ie s e t tin g s
.

A n d th e s p a t ia l d is tr ib u t io n o f o r e b o d ie s a r e o b v io u s ly

e o n s is te n t w ith m in e r a li
z a tio n z o n e s , s t r u e t u r a l b e lts a n d lit五o fa e ie s z o n e s

.

1
.

S t r a tig r a p hie h o r iz o n e o n t r o l

M o s t o f s tr a ta 一b o u n d o r e d e p o s its o f N a n lin g r e g io n o e e u r in M id d le a n d U p p e r

D e v o n ia n a b o v e the u n e o n fo r m ity in te r fa e e ,

w h ie h a r e the u p p e r p a r t o f tr a n s g r e s s iv e

e la s tie fo r m a t io n a n d th e lo w e r p a r t. o f t r a n s g r e s s iv e e a r b o n a t e f o r m a tio n
.

In a d d it io n ,

the r e a r e le s s o r e d e p o s it s fo u n d in lo w e r D e v o n ia n (F ig
.

3 )
.

O w in g t o th e t r a 且s -

g r e s s io n o f D e v o n ia n 15 f r o m s o u th t o w a r d n o r th
,

w h ieh r e s u lte d in m in e r a liz e d

h o r iz o n g r a d u a lly hig h e r le v e l
.

T h u s ,
the m in e r a liz e d h o r iz o n s in W u x u a n a n d

G u ip in g o f e e n t r a l G u a n g x i o e e u r in T a n g d in g Fo r m a t io n o r X ia n e b ia o F o r m a t io n

o f L o w e r D e v o n ia n
.

甲h e m in e r a liz e d ho r iz o n s in the n o r the r n G u a n g d o n g
, e e n -

tr a l a n d s o u the r n H u n a n o e e u r in D o n g g a n lin g Fo r m a tio n (o r Q iz iq ia o Fo r m a tio n )

o f M id d le D e v o n ia n
.

It s h o u ld b e n o t ie e d th a t the m i” e r a li z e d h o r i z o n s o e e u r in

the t o p o f M id d le D e v o n ia n o r b a s e o f U p p e r D e v o n ia n in b a s in a l o r p a le o 一 isla n d

m a r g in
.

S in e e the e a r b o n a t e d e p o s it io n o f the m a r g in a r e a w a s u s u a lly la te r tha n

th a t in e e n t r a l r e g io n o f th e b a s in
. e

.

g
.

F a n k o u (N o r the r n G u a n g d o n g )
,

S id in g

a n d B a is ha n (N o r the r n G u a n g x i) m in in g d is tr ie ts
.

O the r , the e h a r a e t e r o f s t r a t ig r a p h ie h o r i z o n e o n t r o l1 5 a ls o in d ie a t e d by o b v io u s

v e r t ie a l : o n a t io n o f m e t a llo g e n e tie e le m e n t s d is t r ib u tio n
.

T h e r e g io n a l lith o lo g ie

s e q u e n e e e o n s is ts o f e la s tie r o e k s o f lo w e r p a r t a n d e a r b o 且a te in u p p e r p a r t
.

T he
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白白白白白白

AAAe t益veee Pre -----

aaa ta g eee D七v o n ia nnnnn

1
.

ea r b o n a te fo r m a t io n , 2
.

e la s tie fo rm a ti o n , 3
.

fly s eh fo r m a t io n ,

4
.

n u m b er o f s tr a ta 一
b o u n d o r e d ep o s its :

¹ Pe o g e u n ; º G u li , » X i n i u ,

¼ H o n g y a i ½ rle q i n g ; ¾ B a iy u n p u , ¿ F a n k o u , À B e i , ha n , Á S id i n ,

 X i k u a g s ha n , À Q i b a o s h a n ,  H u a n g m e i

F19
.

3 S c h a m a t i c a l d i a g r a m s ho w in g t h e r e la ti o n s hi Ps b e t w e e n

s e d im e n t a r y fo r m a t i o n a n d s t ra t a 一b o u n d o r e d e po s it s o f

u PPe r Pa le o z o ie o f S o u t h C hi n a
.

z o n a l d i s tr i b u t i o n o f m e ta llo g e n e t i e e le m e n t s 15 s h o w n b y e o p p e r a n d le a d o e e u r i n g

i n lo w e r e la s t i e r o e k s , t u n g s te n a n d t i n m i n e r a li z e d la y e r i n t r a n s i t i o n a l z o n e

b e t w e e n e la s t i e r o e k s a n d e a r b o n a te , le a d , z i n e ,

p y r i te m i n e r a li z a ti o n i n lo w e r

e a r b o n a te a n d a n t i m o n y m i n e r a li z a ti o n i n u p p e r p a r t o f e a r b o n a t e r o e k s ( F i g
.

4 )
.

2
.

L i th o f a e i e s一 p a le o g e o g r a p hy e o n t r o l

T h e m a i n t y p e s o f li th o fa e i e s一 p a le o g e o g r a p h y e o n t r o lli n g t h e o r e d e p o s i t s a r e

a s fo llo w s ( F i g
.

5 ) ,

l ) M a r g in a l r e e fs o f e a r b o n a te p la t fo r m a n d t i d a l f la t 一 la g o o n fa e i e s s e p a r a t e d

b y i n t r a p la t fo r m b a s i n s
.

2 ) O r g a n i e r e e fs a n d r e st r i e t e d p la t fo r m fa e i e s o f p a le o e o n t i n a n ta l n z a r g i n s
.

3 ) R e s t r i e t e d p la tf o r m f a e i e s o e e u r r i n g i n e a r b o n a t e s i d e o f t r a n s i t i o n z o n e

b e t w e e n e a r b o n a te a n d e la s t i e r o e k s
.

4 ) I n t r a p la t fo r m b a s in fa e i e s a n d r e e f f a e i e s i n b a s i n s
.

T h e f a v o r a b le li t h o fa e i e s f o r e o n t r o lli n g m i n e r a li z a t i o n a r e e o n s i d e r e d a ,

fo llo w i n g ,

( z ) N o r坦 a l p la t fo r m a l s e q u e n e e ( 。 p w a r d s ) : s h o r e p la i n a n d o ff s h o r e p la i n

e la s ti e li t h o f a e i e s ) p la t fo r m s h e lf fa e i e s 、r e e f fa e i e s , r e s t r i e t e d p la t fo r m f a e je 。

( e o n t r o lli n g tn i n e r a li z a t i o n ) 今 o p e n p la t fo r m fa e i e s * p la tfo r m s h e lf fa e i e s
.
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圈
1

图
2

目
3

巴
4

固
。

图
。

曰
7

皿
8

2
. sa n st o n e , 2

.
s ilty s a n d s to n e 3

·
s ha le , 4

·

m a r lite ,
m ud dy lim es to n e ,

5
。

1im e s to 刀 e , 6
·

r e e f lim e st o n e , 7
·

d o lo m ite r o e k s
·

lo w r a n k m eta m o r ph ie r o e k

F19
.

4 T h e v e r tic a l z o n a t io n o f m e ta !IO g e n e tie e le m e n ts a n d

1ith o fa e ie s o f D e v o n ia n ,

Hu n a n a n d G u a n g d o n g

(2 ) O v e r la p p in g p la tfo r m s e q u e n e e (u p w a r d s ) ,

Sh o r e (o ff s h o r e ) p la in f a e主e s
一

: e s t r ie te d p la tfo r m fa e ie s (e o n t r o llin g m in e r a l童z a -

t io n ) 令 o p e n p la tf o r m f a e ie s
) p la tf o r m s he lf f a e ie s

.

(3 ) In t r a p la tf o r m b a s in s e q u e n e e (u p w a r d s )’

5 li o r e a n d o ffsh o r e p la in fa e ie s , p la tfo r m s he lf fa e ie s‘in 亡r a p la tfo m b a s in (s o m e -

tim e s r e e fs e o n t r o llin g m in e r a liz a t io n ) 令p la tfo r m s he lf
.

T his s e q u e n e e s in v o lv in g d o lo m it e in t e r v a ls w ith g o o d p o r o s ity a n d p e r m e a b ility

0 r a e e o m p a n ie d w ith s o u r e e b e d
, r e s e r v o i r b e d a n d e o v e r in g Ia y e r s e o u ld b e m o r e

f a v o r a b le to fo r m a t i o n o f o r e d e p o s it s
.

3
.

T e e t o 力 ie e o n tr o l

T he p a le o t e e t o n ie e h a r a e te r is t i e s o f D e v o n ia n in this a r e a s u e e e e d e d the d ir e e tio n

o f the fu n d a m e n t a l s t r u e t u r a l lin e s o f b a se m e n t w hie h w a s p r e d o m in a n tly n o r th 一n o r -

the a s t
, n o r th e a s t a n d n o r thw e s t d u r in g C a le d o n ia n m o v e m e n t ; o n o the r h a n d

,
th e

t e e t o n is m p a t te r n tr a n s fe r r e d fr o m e o m p r e s s io n a t the e n d o f C a le d o n ia n in to th e

e x te n s i o n a l s t r ik e 一 s lip a e t iv it少 d u r in g D e v o n ia n
.

T he r e s u lts o f the s y n se d iln e n t a r y p r o e e ss a lo n g th o s e fa u lt s d u r in g D e v o n ia n

r e p r e s e n te d b y se v e r a l lin e a r s t r u e tu a l一 lith o f a e ie s z o n e s w hi e
h d ir e e tly e o n t r o llin g

th e lith o f a e ie s 一p a le o g e o g r a p h ie o u tlo o k in g o f D e v o n ia n
.

T he te r r ig e n o u s d e t r it a l
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骊骊骊1 ·

p a la e o e o n ti皿 en t , 2
.

ea r b o n a te p la tfo rm fa e ie s , 3
.

in tr a p la t fo r m ba s in fa e ie s ,

4
·

e la s tie sh o r e fa e ie s , 5
.

m a in o r e d ep o sit , 6
.

b o u n d a ry lin e be t w ee n the

1ith o fa e ie s z o n e

F 19
.

5 Se h a m a tie m a P , h o w in g th e r e !a tio n shlPs b e tw e e n d is t r ibu tio n

0 f s t r a t a 一 b o u n d o r e d e Po ‘its a n d Pa la e o e n vr io n m e n t o f D e v o n ia n ,

N a n lin g a r e a o f So u th C hin a

r o e k s a n d v o le a n is ln m a in ly o e e u r t o th e e a , t o f W u e h u a n 一
S ihu i fa u lt : o n e a n d

e a r b o n a t e r o e k s d o m in a n tly to 士he w e s t
.

T h r e o d e p r e s s io n : o n e s w ith n o r th一 n o r te a , t

t r e n d a r e d e v e lo p e d a lo n g the g r e a t fa u lt s r e s p e e t iv e ly
,

in e
lu d in g the S he n z

he n g -

M e ix ia 力
,

W u e h u a n 一 S ha o g u a n a n d Q in g z h o u 一L in g lin g d e p r e , s io n : o n e s
.

W he r e a s th。

a n o the r D a n e h i d e p r e s s io n z o n e w ith n o r th一 w e s t t r e n d h a s b e e n fo u n d
.

D e e Pw a te r

in t r a p la tf o r m b a s in s d e v e lo p e d in th e d e p r e , s io n a n d se p e z
·

a t in g th e p la tfo r m in t o

s e v e r a l p a r t s , le a d t o a e o m p le x p a t t e r n in w l一ie h th e p la t fo r m a r e in te r e h a n g e a b l。

w ith b a s in s
.

M o s t o f s t r a t a 一 b o o n d o r o d e p o s its in thi , a r e a d i: 亡r ib u t e d m a in ly i n D a n e h i

fa u lt z o n e w ith n o r th一 w e s t t r e n d
,

l e n g : h u ijia n g 一L o n g s he n g fa u lt z o n e w ith n o r th -

n o r the a s t t r e n d a n d
一

W
u e h u a n 一 S ih飞: 1 fa u lt Z o n e w ith n o r the a s t t r e n d a n d th e

in te r s e e t io n s o f tw o f a u lt Z o n e , r e la t e 〔1 t o e e r ta in s t r u t u r a l一lith o fa e ie s z o n e
.

T h e

st r a t a 一 d o u n d o r e d e p o s it s a r o s o b je e t e d n o t o n ly e o n t r o lle d b y b a s e m e n t r ift s ,

b u t

a 15 0 by D e v o n ia n te e to n ie p a t t o r n
. ‘

rh e fa v o r a ble p o s it io n o f t e e t o n ie s a r e th o

m a r g in o f P r e一D e v o n ia n u p lif t
,

th o m a r g 至n o f D e v o n ia n t e e t o n ie b a s in a n d the

m a r g in o f lo e a l s u b m a r in e u p lif t (Fig
.

6 )
.
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一
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,
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一一

一
. . . ~ 侧洲.

~

1
。

Pre 一

D e v o n a in , 2
。

D ev o n ia n ,

F 19
.

6 T e e t o n ie s e ttin g o f th e 5 t r a ta 一 b o u n d o r e d e Po slts in

d ePo s it s

D e v o n ia n

0 f N a n jin g a r e a ,

S o u th C hin a

In s h o r t
,

the e o n s is te n e y o f d is t r ib u t io n o f b a s e m e n t r ift s , lith o fa e ie s a n d the

m e ta llo g e n e tie z o n e s in s p a tia l s in e e th e lith o f a e ie s a r e e o n t r o lle 汪 b 了 e a r ly a e tiv ity

o f C a le d o n ia 扭 b a s e m e 往t r if ts a 皿汪 th。 皿。ta ll
o g e 往e t ie 乙。压 e s a r o e o n tr o lle d b了 t he

la te r a e tiv ity o f th o s e fa u lts
.

4
.

R e la t e d to m a g m a t ie a e tiv itie s

D a b a o sha n p o l了口 e ta llie d e p o s it w a s d ir e e tly e o n t r o lle d by D e v o n ia n v o le a n ism
.

S o m e fa e ts in d ie a t e d tha t the 5 0 往 r e e o f th e 坦 e t a llo g e n e tie m a t e r ia ls o f F a n k o u ,

Y in g d e o r e d e p o s it s in N o r th G u a n g d o n g a n d D a n e h i in N o r th G u a n g x i m ig h t

p a r tia lly b e r e la t e d t o the v o le a n ie a e tiv it ie s o f D e v o n a in
.

T he s t r o n g m a g m a tie

a e t iv itie s t o o k p la e e d u r in g Y a n s ha n m o v e m e n t in this r e g io n , a n d tli e r e f o r e , s o m e

s tr a t a 一 b o u n d o r e d e p o s its a r e u s u a lly a s s o e ia t e d w ith Y a n sha 立 g r a n ite a n d g r a n it e -

p o r p hy r y in th e ty p e s o f h vd r o th e r m a l s u p e r im p o s e d o r e d e p o s it s o r m ix in g hy d r o tli
-

e r m a l o r e d e p o s it s , s u e h a s t 住n g s t e n 一tin ,

le a d
一 z in e o r e d e p o s it s o f D o n g P o ,

Q in g jia n g ,

X ia n g h u a lin g in s o u th H u n a n , a n d D a n e hi , F u hu z ho n g in n o r th G u a n g x i
.

B u t it

1 5 n o tie e a ble th a t the e m p la e e m e n t o f the s m a ll g r a n ite s r e la tiv e t o the m e t a lliz a t o n

a ls o o e e u r s a t the g r e a t fa u lts o r the in t e r s e e tio n o f th o s e f a u lts w li ieh e o n tr o llin g

D e v o n ia n d e p o s itio n
.

F o r e x a m p le s , the o r e b o d ie s o f X ia n g h u a lin g o r e d is tr ie t 15

lo e a te d a t the in t e r s e e t io n o f L in g s h a n f a 往 It 2 0 立e a n d n o r th一 n o r tli e a s t fa 往 lt s z o n e ;

D o n g p o o r e d is t r ie t 1 5 s it往 a te d a t the in t e r s e e tio 几 o f Z h ix io fa 往 lt a 往 d Z hix in 一L in w 往
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f a u lt , F u hu e z ho u g o r e d is tr ie t 15 lo e a t e d a t the in te r s e e tio n o f L in sha n f a u lt z o n e

a n d n o r th一 w e s t G u ilin g 一F u e h u a n fa u lt s ; the o r e b o d y in D a n e hi b a s in m a v b e

r e la tiv e t o the n o r th一 n p r the a s t fa u lt z o n e
.

T he r e by
,

it 15 e o n s id e r e d tha t a n y g e o lo g ie f a e t o r e o n t r o llin g the o r e f o r m a tio n

e o u ld n o t b e t r e a t in is o la tio n
.

T h e fo r m a t io n o f a n y la r g e s e a le o r e d e p o s it s h o u ld

b e e o n s id e r e d a s th e r e s u lt o f th e e o a e tio n o f v a r io u s g e o lo g ie a l fa e to r s in e e r t a iu

g e o lo g ie a l s e t tin g s , a n d tho s e fa e t o r s e o m m o n ly a ffe e t a n d in te r a e t e a eh o th e r
.

T he

s t r a tig r a p h ie ho r iz o n ,
litho fa e ie s a n d t e e to n ie s e t tin g s a r e tho u g ht a s m a in f a e to r

fo r e o n t r o llin g the d ia g e n e tie 一 e p ig e n e tie s tr a t a 一 b o u n d o r e d o p o s it s , a n d th : e e fa e t o r s

a r e e o n e o r d a n t sp a tia lly
.

W he n the fo r m a tio n o f s t r a t a 一 b o u n d o r e d e p o s its a r e

r e la te d to 坦a g m a tis边
,

la r g e fa u lt , lith o fa e ie s : o n e ,

也a g rn a tie a e tiv ity a n d m e ta llo -

g e n e s is u s u a lly sho w in g the e o n s is t e n e了
.

T h a t 1 5 , the e a r lie r (a e tiv it了 o f the b a s e m e n t

fa u lt) e o 几 tr o lle d the litho fa e ie s (o r v o le a n ie a e tiv ity ) , the la te r fa u lt in g e o n t r o lle d

the o m p la e e m e n t o f m a g m a tie r o e k s , a n d the m ig r a tio n , e ir e u la tio n a n d la s t e n r ie li
-

m e n t o f m eta llo g e n e tie s o lu tio n s
.

CO N CL U SIO N S

T he m in e r a li
z a tio n o f a v a r ie ty o f s tr a t a 一 b o u n d o r e d e P o s it s in D e v o n ia n o f

N a n lin g a r e a a r e d o m in a n tly e o n t r o lle d bjr th e s t r a tig r a p hie ho r iz o n , litho f a e ie s a n d

te e to n ie s e ttin g
.

A n d th e s p a tia l d is tr ib u tio n o f o r e d e p o s it s a r e o b v io u sly e o n s is t e n t

w ith m in e r a liz a tio n z o n e s , t e e to n ie一litli o fa e ie s b e lt s
.

1
.

M o s t o f s tr a t a 一 b o u n d o r e d e Po s it s in N a n lin g a r e a o e e u r in M id d le a n d U PP e r

D e v o n ia n a b o v e the u n e o n fo r m ity in te r fa e e
.

2
.

T he m a in typ e s o f the litli o fa e ie s e o n tr o llin g tli e o r e d e p o s its a r e m a r g in a l

r e e f o f e a r b o b a te p la tfo r m , tid a l fla t一la g o o n fa e ie s
.

3
.

M o s t o f t五e s t r a t a一b o u n d o r e d e p o s its in this a r e a d is tr ib u te d m a in ly in

D a n eh i fa u lt z o n e w ith n o r th
一 w e st t r e n d

,

L e n g sh认u ijia n g fa u lt z o n e , ith n o r th
-

n o r the a s t t r e n d a n d W u ehu a n 一
Sili u i f a u lt z o n e w ith n o r the a s t t r e n d a n d th e in te r -

s e e tio n s o f tw o fa 住It z o n e s
.

T he f a v o r a ble p o s itio n o f p a la e o te e to n ie s a r o tli e m a r g in

o f th e Pr e 一D e v o n ia n u p lift a n d tli e m a r g in o f lo e a l s u bm a r in e u p lif t d u r in g D e v o n -

ia n P e r io d
.

4
.

T he s tr a tig r a p li ie ho r iz o n ,

litho fa e ie s a n d te e to n ie s e t tin g a r e tho u g ht a s

川 a in e o n t r o lle d fa e t o r s f o r d ia g e n e tie一 e p ig e n e tie s t r a t a 一b o u n d o r e d e p o s it s ,

b u t

a p a r t fr o m t五e s e fa e to r s tli e m a g m a tie a e tiv ity d u r in g Y a n s五a n m o v e m e n t f o r

h y d r o th e r m a l s u p e r im p o s e d a n d 边ix e d 五了d r o the r m a l o r e d e p o sits 15 a ls o im p o r ta n t
.

A CK N OW L E D G E M E NT S

T his

D e v o n ia n

P a P e r 1 5
a b s tr a e t o f a s p e e ia l

in N a n lin g a r e a ,

So u th C h in a
.

W u ha n

s tu d y

T li e

o f s tr a ta一b o u n d

P a r tie iP a n ts o f a

o r e d eP o sits

s p e e ia l s t u d y

o f

a r e

fr o 边 C五e n g d 认 C o lle g e o f G e o lo g y ,

C o lle g e o f G e o lo g 了 a n d G r a d u a te s e ho o l
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o f G e o lo g 了 in B e ijin g
,

In s ti*u te o f M in e r a l D e p o s its
,

C h in e s e A e a d e m y o f G e o lo g ie a l

S e ie n e e s ,

Y ie ha n g in s tit u t e o f G e o lo g o y a n d M in e r a l R e s o u r e e s ,

In s titu te o f

G e o lo g ie a l R e s o u r e e s o f H u n a n P r o v in e e a s w e ll a s G u a n g d o n g P r o v in e e ,

N o .

7

G e o lo g ie a l T e a m o f G u a n g x i Pr o v in e e
.

T h e a u th o r s a r e g r a t e fu l to P r o f
.

L i

H a n y u ,

p r o f
.

Y a n g B a o x in g
,

C he n H a n d e a n d Y i H a n g z h u a g fo r th e tr a n s la t e d the

m a n u s e r ip t in to E n g lish a n d w e a r e g r a t e fu l t o G u L ip in g
,

L u o X i fo r d r a w in g the

f ig u r e s a n d S u n Y u x ia n f o r typ e w r itin g th is p a p e r s
.

R E F E R E N C E S

B jo e r ly k k e ,

A
. , a n d S a n g s te r ,

D
.

F
. ,

1 9 5 1
,

E e o n
.

G e o l
.

; S e v e n t y 一f if th a n n i-

v e r s a r y v o lu m e ,
p

.

1 7 9 一 2 1 3
.

B e th k e ,

C
.

M
.

, 2 9 5 6
,

E e o n
.

G e o l
.

v o l
.

8 2
,

N o
.

2
,

p
.

2 3 3一 2 4 6
.

C he n ,

N
.

5
. ,

1 9 5 3
,

Pe k in g M in e r a l D e p o s its
,

V o l
.

2
,

N o
.

3
,

p
.

7 9 一 8 7
.

C a thle s , L
.

M
. ,

z , 8 2
,

E e o n
.

G e o l
.

S e v e n ty一 fiftli a n n iv e r s a r y v o lu m e ,

p
.

4 2 4一4 5 7
.

Fr a n klin
,

J
.

M
. ,

S a n g s t e r ,

D
.

M
.

, a n d L y d o n ,

J
.

W
. ,

19 8 1
,

E c o n
.

G e o l
.

;

S e v e n ty 一fifth a n n iv e r s a r y v o lu m e , p
.

48 5一 62 7
.

G u s t a fs o n , L e w is
,

B
. , a n d W illia m s ,

N e il
,

19 5 1
,

E e o n g e o l.’ S e v e n ty 一 f iftli

a n n iv e r s a r y v o lu m e ,

P
.

1 3 9一 1 78
.

L iu , B
.

J
.

(E d
.

)
,

19 50 ,

S e d irn e n t a r y p e t r o lo g y
,

P ek in g :
G e o lo g ie a l P u b lish in g

H o u s e
.

L iu
,

B
.

J
.

, a n d Z e n g
,

Y
.

F
.

(E d
.

) , 19 85
,

Fo u n d a tio n a n d m e tli o d o f Iit五o f a e ie s -

p a la e o g e o g r a p h y , P e k in g , G e o lo g ie a l P u b lis五in g H o u s e
.

L i住
,

W
.

J
.

, 1 9 8 4
,

P e k in g ,
M in e r a l D eP o sits

,

V o l
.

3 , N o
.

3
,

P
.

3 8 一4 6
.

L iu , G
.

M
. , a n d Jia n ,

H
.

M
.

, 1 9 8 3
,

P e k in g ,
M in e r a l D e p o s it s ,

V o l
.

2
,

N o ,

3 , P
.

4 3一 5 0
.

H u te hin s o n , R
.

W
. ,

1 9 83
,

E e o n
.

G e o l
.

V o l
.

7 8 , N o
.

8 , p
.

1 7 34一 174 1

S a n g s te r , D
.

F
.

, 19 83 ,

M is s is s ip p i V a lle y一 ty Pe d e p o s its , a g e o lo g ie a l 坦 e la n g e ,

in In t e r n a tio n al C o n fe r e n e e o n M is s is s iP p i V a lle y一 typ e Ie a d
一 z in e d e Po s its , Pr o e e e d in g

v o lu m e , p
.

7一 19
.

S a n g s t e r , D
.

F ,

K ir k li a m
,

R
.

V
.

, R u z iek a ,

V la d i垃 ir , a n d B e ll
,

R
.

T
.

, 29 5 4 ,

E e o n
.

G e o l
.

, R e p o r t一G e o lo g ie a l S u r v e y o f C a n a d a , 3 6
,

p
.

25 一2 8

S e h r o ll
, E

. , 1 9 84
,

G e o e he m ie a l in d ie a t o r p a r a m e t e r o f Ie a d 一 z in e o r e d e p o s it s in

e a r b o n a t e r o e k s : in W a u shk u hn , A , (E d )
,

S y n g e n e s is a n d e p ig e n e s is in the fo r 坦 a -

tio n o f m in e r a l d e P o s it s , p
.

T u , G
.

C五
.

, e t a l
, 19 84 ,

29 8一 30 4

G e o e he m is t r y o f s tr a ta 一 b o u n d o r e d e p o s it s o f C五in a ,

V o l
.

z
,

Pe k in g :
S e ie n e e Pu blish in g H o u s e

Z e n g , Y
.

F
.

, a n d Z h a n g , J
.

Q
. ,

1 98 3
,

A e t a S e d im e n t o lo g ie a S in ie a , V o l
.

1

N o
.

1 P
.

42一 49

Z e n g ,

Y
.

F
.

,

L iu ,

w
.

j
, a n d Z ha n g , J ,

Q
. ,

1 9 8 6
,

Jo u r n a l o f C h e n g d u C o lle g e

o f G e o lo g y , V o l
.

13 ,

N o
.

3
.

p
.

3 一 11
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Z h a n g , J
.

Q
. , a n d L in

,

W
.

Q
. ,

29 54 , Jo 住 r a l o f C he n g d u C o lle g e o f G e o lo g y ,

V o l
.

2 1 ,

N o
.

4 , p
.

2 5一 3 3

W o lf
,

K
.

H
.

(E d ) , 19 76 , H a n d b o o k o f s t r a t a 一b o u n d a n d s tr a tifo r m o r e d e p o s its
,

v o l
.

7 ,

E ls e r ie r S e ie n tifie Pu b lish in g C o m p a n y


