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t
i

ve

.

N
o n e t

h
e

l

ess

,
t

h
e

i
n

fl

u e n e e o
f

t
h

e

no
rt h

e

rn J
i

u
l
o n

g R i
v e r

一

sou

t
h
e

rn X i
a r n e n

Fa

u
l
t

,
t

h
e

H 6

loc
en

e

se ri es i
n t

he no
rt h

e

rn
P l

a
i
n

1
5

t
h i

n

ne

r t
h

an

t
h

ose

o
f

t
h

e

so

u t
h

e

rn
p l

a
i

n
.

Be
i

ng

p
o s

tg l
a e

i al

,
t

he
sea

l

eve

l

rose

昭
ain

,

an
d

t

ran

s
-

g

ress

i
o n

oc

e u
rr

e
d d

u e t o
g l

ob

a
l w

a

~

n g

.

T h
e

m

a
ri

n e
i
n t

ru

s
i
o n a

l
o

飞 th
e co as t of Fuj ian Prov

inee at this tim e w as ca lled C hangle

T ra n笔ress i
o n b y L in Ji雌xi

ng 。t a l

. ,

(
L i

n
,

1 9 7 9
)

.

I
t

w as
t e

m
p

e r a t e a n
d

s
l i g h

t
l y d 珊 in the P re

一

Bo

r

ea l
s t眼
e ,

a n
d

eve

rg

ree

n

而xe d fo
rest de-

veloped ,

w i
t

h d
o

m i
n a n t s

p
e e

i
e s o

f 自
sta noP sis

,

(万
rl汉沁勿n oPsis an d Pi

n us . It tu rn
ed w

arrn
an d

sligh tly dw w h en th e 肠
realbegan ,

a n
d i t s v e

g
e t a t i

o n t y
pe w as ev

e 塔ree
n an d deeiduo

us

bro ad
一

l ea ve d m i
x e

d fo
r e s t

一

g
r

ass

l
a n

d

.

T h

ese

t

wo

s t眼es
,

ma

k i呢
up E ar ly H oloc

ene ,

are

t
h

e
i n i

-

t
i
a

l
e

l卑义h o f th e se a leve l t
ra n笔ress ion

,

d
u r

i
n

g w h i
e

h
t

h
e

sea

l
e v e

l h as l犯en fl u etu atin g
.
In

6 re Z K S
,

t
h

e r e
l
e v a n t

se d i m
e n t s o

f
t

h i
s

详
riod

con
tain sueh d iat

om zo n es as: (1 ) 人理七Z
o sira

su lca ta
一

肠
scin喇isc us

,

(
2

)
R h i

c o s户h en ia eru 二u ta
,

(
3

)
A

c z
i

n 仪笋)lus eh re n加塔11
一

膝los
ira sul-

ca ta一〔夕lote lla styl
orum

,

(
4

) M
亡los ira

isla n d ica
一

〔少l
ote lla stria ta

,

(
5

)
A

e t i
n ‘叉

y
了
l
u s

eh re
n -

加塔i公〔恤
少
z
o t e

l la
: t
r
i
a
ta

,

(
6

)
入公zos ira isla nd ica

一

肠mPh i
ne
ma
011、ce um

一

G

万c in耐isc
us ·

T h

u s

,
t

h
e

se d i m

e n t a 翔 en viro
nm
en ts m ay ehan ge as: terre

ne 一
es
tu a r y

一

b
a
y 一 te

rre
n e 一 s

h al l
ow

sea
( b
a y
)
一 e s t u a叮 一 es t

u a
w

一

b
a
y 一 te rr e n e

·

W

h
i

l

e
t

h

e

A

t

l

a n
t

i

e s
t

ag

e e

am

e

,
t

h
e e

l i m

a t e
b

e e

am

e

ho

t

an
d h

um

i d

,
a e

co

r
d i

n
g l y

e v e

rg re
e n

b ro 淤lea
ved fo res t develoPed,

amo

n g
s t

w h i
e

h 山
s故n OP sis ,

Q ue rc
u s

,

C 少
了
l
〔泊“la n O

P
sis

,

Hi

-

e r
i
oP

te
r

i
s a n

d P
o

l y l双五
ae ea e w e re o f th e

mos

t im 卯
rtanee ,

i n
a

d d i t i
o n

,
S

rna

l l
s t r

ec h
e s o

f m

a n
-

g
ro

v e
g

r e
w

o n t
h

e
i
n t e r

一
t i d

a
l 胎ne

.
In th e sub se 〔lu e n t S u b

一

Bo

r

ea l
s t

ag

e
,

t
h

e e
l i m

a t e
w as w

~

a n

d

s
l i g h

t
l y h

u

m i d

,
a n

d
t

h
e

re g i
on

a
l

v

铭
etation w as ev

e塔ree
n一

d
e e

i d
uo

u s

b

roa

d

一

l ea

v e
d m i

x e
d

fo

res

t
,

con

t a
i

n
i

n
g

so m
e

co

n
i fe ro

u s t r

ee

s
.

I
n t

h
e

m i d d l
e

H
o

loc

e n e
E l
叉又h

,

i
n e

l

u

d i

ng

a 饭〕v e t

wo

s t a g e s
,

t
h

e

m

a r
i

n e t r a n

sg

r e
ss i

o n
re

a e
h

e
d i

t s

m

a x
i m

um

,
a n

d d
e 环犯it e d s u e

h fo
rm

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

,

d
a r

k g
r e

y

,

g
r e

y i
s

h b l
a e

k
o r

w h i t e

m

u
d

,

m

u
d d y

e
l

a
y

,
e

l
a

y

,
s

i l
t y

e
l
a

y

,
e

l
a

y
e

y
s

i l
t a n

d
e

l
a

y
e

y

sa
n

d

,

i
n

w h i
e

h
a

b
u n

d
a n t

m
i

e

ro fo ss i l
s

w
e

re i d
e n t

i f i
e

d

,

do m i
n a t e

d b y 八公losira
su lca ta

,

A
e t i

n 《叉笋
)lu s eh re nbe 嗒11

,

Th

a
l

a s s
i

o n e

ma

n
i t z s

cl
之io i d

e s ,

〔b
℃
lo
tel

la
s

tyl

o r u
m

,

C

.
s t r

ia ta

,
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、s i sP ia
,

肠
scin献iseus

,

Tr

i ce ra
t i

u
m

a n
d A m m

o n
i
a

,

E I
Ph

i d i
u , , : ,

S i
n “yth erid 政刁

,

N 改〕m o , 2

附ra
tina do

ngta iensis
.
Ai loftheseareindieativeofestuary

一

b
a
y 一 b

a y

(
o r S

h
a
ll
o
w

、e a
)

e n v
i ro

nm

e n t
.

A
e e o r

d in g t o t h
e

m ie ro fo ss i l
a n a ly

s e s ,
t

h
e

h i g h
e s t e o n t e n t o

f

m

a r
i

n e a n
d p l

a n
k

t o n
i
e s

p
e e

i
e s

w
a s

fo
u n

d i
n t

h
e

m i d p
a r t o

f
t

h
e

M
i d d l

e
H

o
l
o e e n e

Se

r
i
e s

,

d
e

-

卯
sited ov

er a
阮
ut 6 一 5 k

a
B
.
P
.
I t d

e

mo

n s tr a te s th
a t t h

e
m
a r
in
e tr a n笔ress ion reaehed its peak

in ei
rca

6 一 5 k
a
B
.
P
. ,

w h i
e

h 1
5 t

h
e t i m

e s
p

a n
w h

e n
H

u a n
g h

u a
T

r a n 笔ress ion too k pl
aee alo ng

th e w est co as t of Bo h
ai G u lf

.
A t th at tirn e

,

se
a

w
a t e r

m ad

e a n
i

n t
ru

s
i
o n

i
n t o t

h
e

J
i

u
l

o n g R i
v e r

a n
d

r

ea

e
h

e
d T i

a n
b ao

,

Z h
a n g

z
h

o u
C i

t y

,

l
e t t

h
e

w h
o

l
e

Z h
a

呢
zhou Ba

sin be inundated ,
a n

d

fo

rme

d fa i
r

l y t
h i

e
k m ar i

n e

m

u
d i

n t
h

e s t u
d y

ar

e a a n
d f i

r s t
m

a r
i n

e a
b

r a s
i
on

t e

rra

e e s
w i t

h
e

l
e v a

-

t
i
o n s o

f s
一 1 0 m i

n th
e v

i
e
i
n
ity

.
I
n t h

e
fo ll

o
w i

n g s ta g e
,

t
h

e s

ea l
e v e

l
t e n

d
e

d
t o

fa l l g
r a

d
u a

l l
y

,

w i
t

h f l
u e t u a t

i
o n s

,

re
s u

l
t

i眼 i
n the fo rm

ation ofthe low erpartofC honglong C henier
,

o
y

s t e r r e
-

m

a
i n s

i n
G

a o
b i

a n t o u a n
d X

u
l i

n t o u
,

a n
d m

u
d

s o
f l

a
g 以〕n f

a e i e s i n

Ta

n g n e i
.

C 斤er th e ea rlie r p a rt o f th e La
te H o lo een e

,

i
t

w
a s

w
a

rm

a n
d h

um

i d

,

d
e v e

l
o

p
e

d
e v e r

g re
e n

b ro

a
d

一

l
e a v e

d fo
r e s t

,

d

om

i
n a t e

d b y
Q

u e
rc

u s

ch

a
m P i

o n
i i

,

L i t
h

oca
rP

u s a n
d E la

eoca

rP

u s
,

w h i l
e

i
n t

h
e

l
a t e r

P
a r t

,
u n

d
e r t

h
e

i
n

f l
u e n e e o

f h
u

m

a n a e t i
v

i t i
e s

,
t

h
e e

l i m

a t e
b

e e

翻
edrier,

a n
d

t
h

e

n a t u r a
l fl

o r a
h

a s
l
a 塔ely u ndergone a replaeeme

nt b y seco nda理 o r artifieial vegetation
,

t
h

a t
1
5

,

co

n
i f

e

ro

u s
fo

r e s t g
r a

ss l
a n

d

.

Du

r
i

n
g t

h
e

La

t e
H

o
l oc

e n e
,

se
a

w
a t e r r e t

re
a t e

d

,
a n

d
a s t

h
e s e a

l
e v e

l

g
r a

d
u a

l l y f
e

l l

,
t

h
e

m i d
a n

d
u

p p
e r

p
a r t s o

f C h
o

嗯l
ong Ch

enier and the pea t fo rm
ation in T an gnei

w ere fo rm
ed
.
T he prevailing diatom

speeies ,

i d
e n t i f i

e
d i

n t
h

e r e
l

e v a n t
d

e

卯
sits of 6

re ZK S
,

a
re 〔巧

rlotella sty loru m
,

C

.
s t r

ia
t a a n

d T 八刁ch 卿
eis antillarum ,

w h i
e

h
s

ho
w

s a n e s t u a
ri

n e

e n V l r ( ) n l l l e n t

.

I
n

6 8 7 A

.

D

. ,

w h
e n

C h
e n

Y
u a n

g
u a n

g
S t a t i

o n e
d

t

roo

p
s a t

L i
u

y i明i
ang (now ealled Jiang

-

do飞qiao )
,

t
h

e

加
undless sea just lay to the east (Ch

en ,

1 9 8 6
)

,
a s s

h
o

w
n t

h
a t t

h
e

p l
a

i n
h

a
d

no

t
b

e e n
d

e v e
l
o

p
e

d
t

h
e n

.

S i
n e e

aro

u n
d 1 0 0 0

a
B

.

P

. ,
t

h
e s e a

l
e v e

l h
a v e

b
e e n

som

e
w h

a t
f i

x e
d

a t

p re
s e n t e

l
e v a t i

o n
,

l
e a

d i
n

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

i
n t

h
e r

i
v e r

mo

u t
h

,

fo

rm

i
n

g
a n

d
e n

l
a r

g i
n

g t
h

e
p l

a
i

n
.

T h
e

l
o

w
e r

p
a r t o

f
e u

l
t

i
v a t e

d 50
1 1 1介 C K l o 加

re
ho l
e w as dated to 602 士 5 0 a B

.
p
.
b y 14 e

,

d
e

mo

n
-

s t r a t i
n

g t
h

a t n o t u n t i l so m

e
6 0 0

a
B

.

P

.

h
a

d Z i n i I
s

l
e s

b
e e n e x

P l
o

i t e
d

.

1 1 1

.

D I S C U S S I O N

( 为er th e La
te P leistoc ene an d H oloc en e

,
o n a e

oo

u n t o
f

e
l i

m

a t i
e e

h
a n

g
e s

,
t e e t o n

i
e a e t i

v
i t i

e s

a n
d

sea

l
e v e

l f l
u e t u a t i

o n s
,

d i f f
e r e n t e n v

i
ro

~

e n t s
w

e r e
d i

s e e

rn

e
d i

n t
h

e s t u
d y

a r e a

.

T h
e

no

r t
h

e

m
p l

a
i
n

m
i

s
se

s t
h

e

LO
w

e r a n
d M i d d l

e
P l

e
i
s t

oc

e n e

Se

r
i

e s
,

a n
d i t s

HO

l
o e e n e

,

i
n

g
e n e r a

l

,

1
5 t

h i
n n e r t

h
a n t

h
a t o

f
o t

h
e r

p
a r t s o

f J i
u

l
o n

g E
s t u

ar i
n e

P l
a

i
n

,
s

h
o

w i
n

g t
h

a t
,

u n
d

e r t
h

e

i
n

f l
u e n e e o

f
t

h
e n o r t

h
e

rn J i
u

l
o n

g R i
v e r 二田uthern X iam

en F ault
,

t
h

e n o r t
h

e r n
p l

a
i

n
h

a s
b

e e n u
p

-

l i f
t e

d

s
i

n e e t
h

e
L

a t e
P l

e
i
s t

oc

e n e
.

T h i
s

f
a u

l
t

w
a s v e r

y i
n t e n s

i
v e

i
n t

h
e

La

t e
P l

e
i
s t o e e n e

b
u t e

om

-

p

ara

t
i

v e
l y i

n a e t
i
v e

i
n t

h
e

H
o

l
o e e n e

.

T

wo

s e a
l

e v e
l

t r a n s
g

r e s s
i
o n s

h
a v e t a

k
e n

p l
a e e

,
o n e

i
n

W

u

rm

S
u

b

一

i
n t e r

g l
a e

i
a

l
a n

d
t
h

e o t
h

e r

P os
t g l

a e
i al

.

I
n t

h
e

M
i
nj

i
a n

g R i
v e r

mo

u t
h

(
L

a n
g q i I

s
l
e

)

,
a

se
t o

f
t r a n s

g
r e

ss i
o n

d
e

因
sitsof70 一
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,
a n

d i
n

X i
a

p
u

P l
a

i n
,

l
o e a t e

d i n t
h

e

no

r t
h

e a s t e

rn F uj
i
a n

,
t

h
e r e

a r e t
ra

n s
g

r e
ss i

o n
d

e

卯
sits of 90 一 8 0 k

a
B

,

P

.

T h i

s

m

a

y
i

n

d i
ca

t
e

t

h

a
t t

h

e e r u s
t

a

l

s u

b

s

i d

e n e e

i

n

F
uj

i

a n

co

a s
t

s

i

n e e
t

h

e

La

t
e

P l

e

i

s
t

oc

e n e

1

5 n o
t

h

o n 1 O

g

e
n

eo

u s

,

i
t

f
e

l l
s

l
o

w
e r

i
n t

h
e

so

u t
h

,

w h i l
e

com

p
a r a t

i
v e

l y f
a s t

i
n t

h
e

no

r t
h

(
Z

e n g

,

1 9 9 3
)

.

N
e v e r t

h
e

l
e

ss

,
t

h
e

ca

s e

m

a
y al 、 be that earlier

transg ress ion sed im en ts in th e 阳u th
,

d
u e t o s u e e

ee d i眼
stro ng teetonie uPlift

,
u n

d
e

rw

e n t t
h

o r
-

o u
g h

e

ro

s
i
o n

,
a n

d
t

h
e

l
a t e r o n e s

h av

e
b

e e n a e e e
p t e

d
a n

d p
r

es
e

rv

e
d

,
o

w i
n

g t o t
h

e
fo l l

o
w i

n
g

t r e n
d

o
f

t e e t o n
i
e s u

b d
u e t i

o n
.

Ov

e r
l

a t e

W

u

rm

G l
a e

i
a

l

,

g l
a e

i
e r s a n

d i
e e s

h
e e t s a

l l
ov

e r t
h

e
w

o r
l d

e x p
a n

d
e

d
an

d
t

h
u s r e

-

s u
l

t e
d i

n

m
ass

i
v e

g l
o

b
a

l se

a
l
e v e

l f al l
s

.

T h
e s

卯份卯ll
en a
sse
xllbl眼

es s
ho w th

e elim ate of th e

stud y area
,

l i k

e o t
h

e r

area

s
,

t u

rn

e
d co l d

e r a n
d d

r
i

e r
.

N
o n e t

h
e

l

ess

,

i
t s

p
r

i
n e

i p
a

l

s e
d i

me

n t a 汀 en
-

vi

rorime

n t w as estu ary
一

b

a
y

,

w h i
e

h
r e

f l
e e t s a

g
e n e r a

l
t

re
n

d
o

f
e
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