
roAr 3-2001

MOr sd peN I-Ieu vd MUc NL/oc ufrv
TRONG PLEISTOCEN TT,TUON - HOLOCEN

u.rNc HA LoNG vA wnru siMI

i. vrd oAu

Van de dao dOrrg muc nudc d1i duorg nong
De Tt, nhdt ti trong giai dop cudi Pleistocen-

Holocen lu6n duoc c6c nhi khoa hgc trong vi
ngodi nu6c quan tim. TrOn thd gi6i c6 kh6 nhidu
cOng trinh dd cap ddn van dd niy 13-6, 10-12,21-
Zll. 6 Viet Nam mot sd nhd nghien cftu di quan

tAm vd c6 mOt sO kdt qui nghiOn cfu vd dao d0ng

muc nudc dai duong trong DQ Tt n6i chung vd

trong giai doan bidn tidn Flandrian n6i ri0ng [1, 9,

13, 15, 17,...1. Tuy nhien 6 ViQt Nam, ngoai hri
mOt sd c6c cong hinh nghi€n criu c6 tinh dinh

luong [1], cdn c6c d6n li0u vd dao dOng rnuc nudc
bidn trong De Tf n6i chung vd hong Holocen n6i
ri€ng mi cic tAc gii dua ra chii ydu m6i chi dtmg

6 mtc dinh tinh, dua vdo c6c bac thdm, c6c trdm

tich liOn quan. C6c dAn liOu vd muc nrr6c bidn liOn

quan ddn dgt bang hi Wurm vd dot gian bang cudi
cr)ng (the last Interglacial) hdu nhu chua duoc dd

cAp ddn. Trong bdi b6o niy chtng tOi bu6c ddu dd

cAp ddn c6c da'u vdt cfra c6c mqc nu6c bidn cd dudi
g6c d0 dinh luong, duo. c minh chfng b6i c6c sd

lieu tudi tuypt dtli, c0ng nhu xem x6t qu6 trinh
bidn lni trong cueii Pleistocen vd cuCii Holocen.

Nhim muc dich trdn, trong khuon tchd htp t6c

khoa hoc gifra ViQn Dla chdt vi Trudng Dai hoc
Tdng hqp Southem Cross - Australia, th6n g lul999
dodn nghiOn cfu h6n hqp Viet Nam - Australia dd

tidn hdnh khio s6t thuc dia t4i vring vinh Ha lnng
vd ving Ninh Binh nhlm tim hidu d{u vdt c6c mrr. c

nudc bidn cti trong De T(I cdn dd lai thong qua c6c

ngan s6ng v6 (Wave cut- off) trOn c6c khdi nfri d6

vOi. Dodn dd di khio s6t nghion cfu trOn 100 hdn

dio lon nh6 & khu vuc Vinh H4 Long vd Tam C6c,

Gia Vi6n - Ninh Binh. Trong qu6 trinh kh6o s6t,

doin di tien hanh do v€ c6c ngAn s6ng v6, thu th0p

86

DoAI.I o[.u lAv. w.E,Bor/D

cic minh v6 cfra dOng v0t nhuyEn thd (mollusca)

hdu, hd vi dc phuc vu cho c0ng t6c dinh tudi blng
phuong ph6p Cra truydn thdng. Budc dAu d6 thu

duo.c mOt sd kdt qui khi quan, phin 6nh phAn ndo

dao dOng muc nudc bidn rong cudi Pleistocen -

Holocen.

II. PHUONG PHAPNGHIFJ{ CUU

Dd x6c dinh qu6 trinh dao d6ng muc nu6c bidn,

cic thc gii de tidn hinh khio s6t, do vE c6c ngin
s6ng v6 cdn luu gif trOn c6c v6ch d6 vOi vd thu

thap c6c minh v6 hdu, hd bidn b6m tren v6ch d6

nhim xAc dinh tudi tuyct doi bdng phrrong phip
Cto. C c ngdn s6ng v6 x6c dinh bing thudc day.

Ttit c& c6c sd do ddu quy vd 0 hei dd (0HD theo

bing thuf tridu ciia Trung t&m KTTV Bitln). Vi du

tai mot didm do,ngln g v6 cao 2,5 m so vdi mdt
bidn tai thdi tlidm l0 Tra bing thuf tridu th{y
tai thdi didm 10h00 muc thui tridu cao 2,3 m thi.

didm d6 c6 gi6 tri do li : 2,5 m + 2,3 m = 4,8 m vd

duo.c ghi ld 4,8 m a.d (Above datum) c6 nghia ld
4,8 m so vdi 0HD, Khi quy ta/t cA sd li€u do vd

OHD thi chfrng ta mdi c6 thd theo d6i, liOn kdt c6c

kdt qui tai cdc didm do kh6c nhau trong mOt khu
vuc ha1, c'ia cAc khu vuc kh6c nhau. C6 mOt hign

trqng ld trong mot sd van li€u ghi ld muc bidn dang

cao 4-5 m so vdi muc bidn ngdy nay. Didu niy ldm
cho ngudi doc kh6 hidu ln muc bidn ngiy nay ld
muc ndo : OHD, muc tridu trung binh, muc tridu

cao nha't hay muc tridu trrrng binh thdp nha/t... ?

Didu niy rdt quan trong vi gifta muc tridu trung

binh cao nha't vd muc tridu trung binh thdp nhA't c6

thd ch€nh nhau tdi 2-3 m vd khi d6 sd li-Ou kh6 c6

thd so sanh duob v6i nhau. C6c miu duo. c thu thAp
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rrr. K€T euA vA nrAo LUA,r

Trong phgm vi Vinh H4 long vi khu vqc Ninh
Binh, qua khiio s6t thgc tC chtng tOi dE ghi nhfln
duo, c it nhdt c6 bdn mr;c ngan s6ng v6 theo thf tr,r

tr) cao ddn thdp nhu sau (htnh /) : l. 6,8-8,4 m,
2.5,3-6,8 m, 3.3,8-5,3 m, 4.2,0-3,8 m.

OQ cao (m)

1234 5678

KOt qui d bing 2 cho thdy c6c ngan s6ng v6 6
d0 cao l6n hon it nhdt +6 m a.d ddu c6 tudi Pleistocen
muon. Do khi nang phan tich cria phuong phlp Cra
chi trong khoing nh6 hon 40.000 ndm, n€n nhilng
mdu c6 tudi tren 40.000 ndm chi c6 thd ghi nhan ld
hon 40.000 nim. C6c ngAn s6ng v6 c6 d0 cao thdp
hon +6 m a.d c6 tudi Holocen giiia-muOn. Do chua
tim duoc c6c minh v6 sd dc tzi c6c ng*n s6ng v6 I
dO cao tri 5 m a.d dOn dQ cao 6,8 m a.d n€n chua thd
c6 nhAn x6t vd dao dong mu. c nu6c bidn trong
khoing tr) +5 m a.d ddn +6 m a.d. Ciing nhu do
didu kiQn k! thuat, chtng toi chua thd khrio s6t c6c
mu.c s6ng v6 nim & do sau duli2,0 m a.d. Nghi€n
criu ch(rng ddi h6i cic thi6t bi ldn chuy€n nghiOp.
Dudi d8y ld nhiing nhin x6t vd dao dong mu. c nu6c
dai duong trong cueii Pleistocen muOn vi Holocen
gifta-muOn, dua tr€n quan didm : trong thdi gian
Pleistocen muqn - Holocen chuydn dorrg nAng ha
trong ving nghien cfru li ktrOng dang kt! vd ngan
nudc bidn tr0n v6ch d6 vOi hoin todn do kdt qui
cria dao d0.ng mu. c nudc dai duong.

1. Giai doan Pleistocen mudn

Kdt qui nghi€n cfru cho th{y cic ngAn s6ng v6
trong cuCii Pleistocen muOn li kdt qui cfra qu6
trinh bidn lni dd lai. So te.u phan tich tudi tuy0t dcii

Song song vdi viQc do v6 c6c ngAn s6ng v6, 26
m6u minh v6 hdu, hl vi dc t4i c6c mgc dQ cao
kh6c rihau c0ng dd dugc thu thlp (bdng /), trong
d6 15 mAu d6 dugc phAn t(ch tudi tuygt ddi blng
phuong ph6p Cra. Kdt quC phan tlch thd hign tgi
bdng 2.

[F] Muc nrr6c btdn

Hinh I . CAc vdt s6ng v6 vDng Ha [.ong - Ninh Binh
l, 2. hdn De Mai, 3-5. hdn cap [,i, 6, 7. hdn cdu Ngu, 8. hdn Drio Gidng cut,9. hdn Soi van, lo. hdn

Thi0n cung, I l. hang t-udn, 12. d6o Ddu G6, 13. hdn cap Ngan, 14. hdn Ba HDng, 15. hdn Hang C6o,
l6-18. Tam COc, Bich Ddng, Ninh Binh, 19, 20. Gia Vi€n, Ninh Binh

ii--18 --

cho th{y trudc 40.000 nam BP muc nudc bidrn trong
khu vucdd hatt +9, +10m a.d xuong +6,80 m, +7,0
m a.d. Tai thd j di€m32.960 ndm BP, nudc bidn dung
tgi mfc +7,85 m a.d (hinh 2). Nhu vey Fong xu thd
chung ha thdp ddn, mu.c nu6c bidn trong khu vu.c

c6 su l6n xu(ing theo hinh sin. Tn day c6 thd suy
doen tuong ddi toc dQ hpth{p ciia muc nudc bidn
khu vuc trong khoing thdi gian tt 70.000 BP, tric
thdi didm bit ddu thdi ky bang hn Wurm ddn tru6c
40.000 BP le kh6 chAm. Theo mot so nhi nghiOn
cr1u, dO cao cao nhdt muc nudc dai duong dat duo. c
trong thdi kj gian bang cuOi cing (gian bang Riss-
Wurm - The Last interglacial) Ii khodng + 15 m a.d.

[5,. 10, ll]. Nhu vAy, trong khoing t]rdi gian gair
30.000 ntrm, muc nu6c bidn trong khu vuc chi rut
xudng khoing xdp xi 8m vd tOc dO tra trung binh
cria muc nudc bidn trong giai doan nly ld khoing
0,27 mm/nEm.

Ngoii ra, c6 thdf suy do6n mOt c6ch tuong ddi
tOc dO hA thdp muc nudc bidn ktru vuc trong giai
do4n tD 33.000 ndm BP ddn 18.000 nem BP li kh6
ldn. Boi 16 tai thdi didm32.96O BP mu.c nu6c bidn
dung & d0 cao +7,85 m a.d (VDC-21, bring l, 2).
Theo nhidu tdi li€u ll}-12,22, 231, vdo khoiing
thdi gian 18.000 BP muc nudc dai duong ha ttrdp
nhdt vi dat ddn d0 sAu - 100 + - 120 m. Til sd Ii€u
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Bdng l, Vl trl clc mlu v6 hlu, hl khu v{c vlnh Hq Long vl Nlnh Blnh

,il
6

,td(
,ffi
h!

Si

n
d
F

c

t
s

sd
TT

I

2

3

4

6
7

8

9

10

Dia didm

Hang M0 Gmg
Hang ThiOn Omg

. -nt'
-nt-

Hang L,udn

-nt-
-nt-
-nt-

Hdn CAu Ngu
-nt-

Kf hiQu
mlu

vDc-l
vDc-2
r|/Dc-3

vDc-4
tvDc-5

VDC-6
\iDc-7
VDC.8
VDC-9
vDc-10

vDc-l l
vDc-12
vDc-13
vDc-14
vDc-15

VDC-I6
vDc-17
VDC-I8
vDc-19
vDc-20

vDc-21
wc-22
wc-23
vDc-24
vDc-25
vDc-26

d. Mrt.d*i
Giun bidn
Hdu, hi

Vdt giun bidn
Hdu, hi
-nt-
-nt-
-nt-
-nt-
-nt-
-nt-
-nt-
-nt-
-nt-
-nt-

-nt-
-nt-
-nt-
-nt-
-nt-

-nt-
-nt-
-nt-
-nt-
-nt-
-nt-

dQ cao (m)
(a.d)

12,5

4,35-4,5
4,65-4,8

4,65-4,75
4,95

3,75
4,35
4,50
4,95
4,55

4,05
4,90
4,25
3,50
4,70

4,10
2,30
6,80
4,80
7,05

7,85
5?-55

9,10-10,10
3,8

4,50
3,60

Toe dQ VAt li0u

t
(

J

I

I

ll -nt-
12 - nt-
13 -nt-
14 - nt-
15 Hdn Cap Ld

16 -nt-
17 -nt-
18 Hdn Ddu Gidng cut
19 - nt-
20 Hdn Hang Dinh

2l - nt-
22 Quang Hanh
23 -nt-
24 Tam Cdc, Ninh Binh
25 - nt-
26 - nt-

20o50'00"/l70o05'I5"
20054',45',|10700I'I5"

-nt-
-nt-

2005|'ffi'1107 006'30"

-nt-
-nt-
-nt-

20053'00"/1070l0'30"
-nt-
-nt-
-nt-
-nt-
-nt-

20"52',30" /tU o30'00"

-nt-
-nt-

20"52"32" 1t07"16',54"
-nt-

20056',20" |107"05'00"

-nt-
20"59',46" IlO7.l4'08"

-nt-
20'I3'30"/105" l4'08"
20'13'42" 1105"55'.47"
20't3'59" |105'53'I0"

ndy c6 thd tinh mOt c6ch tuong d<ii tdc dQ h4 thdp

cfra mu. c nu6c bidn Eong khu vuc til 33.000 BP ddn

18.000 BP le 7,20 mm/ndm - mOt tOc do kh6 l&r so

v6i giai dogr trudc (lcrn hon khoing 2G25 lab). Dy
nhiOn dly mdi chi li mOt vdi sd liQu ban dAu, tuy
vf;y qua d6 so bo c6 thd thdy dugc b(rc hanh cfra

qui finh bidn h)i li€n quan ddn dgt bang hd Wurm
EOn ldnh thd mi€n B6c Vi0t Nam. Trong nrla thdi
k! dAu mrlc nudc bidn ha ttrdp rdt ch0m, vdi toc d0

khoing 0,2-0,3 mm/nim, cdn & nrla ttrdi kj sau

muc bidn ha ttrdp kh6 nhanh vd tdc do khoing
7,20 mm/nlm. Nguy€n nhAn gsy ra cdn phii tim
hidu th€m m6i c6 thd c6 kdt luan thoi d6ng.

2. Giai doqh Holocen

Nhu trong so dd H.2 thdy ring c6c ngAn s6ng

v6 c6 tudi Holocen gita-muOn & khu vuc nghiOn
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ciru ddu ln ddu dn cria ttrdi k! bidn hii. TrOn phOng

chung mu. c nu6c bidn rut ddn, c6 nhihrg dao d0ng

mang tinh hinh sin, trlc li c6 ttroi gian bidn ttro6i

vd bidn lan ngin xen kE nhau. Sd liOu thu ttrAp vd
tudi tuyet deii cho ph6p khing dinh mot didu ln
trong ph4m vi ddng bing Bic Bo, bidn tidn
Flandrian dd d4t mfic cao nhdt trong khoing ttrdi
gian 5.0@-6.000 nim BP vi dO cao md mu. c nu6c
bidn dang lOn cu. c d4i d4t tt +5 ddn +6m a.d. Sau

6.000 ndm BP bidn r0t xudng tt tr) theo hinh sin.

Tai thdi didm 530Gt 60 ndm BP, mu.c bidn h4 thdp

ddn +4,5m a.d sau d6 bidn lan ddn +5,0m a.d t4i
thdi didm 5040 t60 nam BP. Tidp d6, mr;c bidn h4
dAn ddn +4,8m a.d vdo 4770 t 60 ndm BP vi dang
lOn td +5,5 m a.dtai 4420 + 70 ndm BP. Sau thdi
didm niy, muc bidn cdn dao dong lOn xudng nhi€u
ldnrnila song vdi quy m0 nh6 vd tit da'n ftinh 2).
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I Thdi gian

(nghin n6m Bp)

Hinh 2' so dd dao do.ng muc nu6c bidn trong Holocen giiia - muon ving Ha [,ong _ Ninh Binh

Bdng 2. Kdt qui phan tich tu& tuy6t d6-i blng Ci.
vtng vlnh Hg Long - Ninh Blnh

Bdng 3. T6'c d6.d6ng, hg cria mgc nrr6c bidn trong
Holocen trung-mugn

K! higu

VDC-9
vDC-10
VDC-I1
vDc-12
VDC-13

VDC-14
VDC-I8

vDc-ie
VDC-20
VDC-2I

wc-22
wc-23
wc-24
vD,c-2s
wc-26

Dia didm Dl "- (.) Tudi (Bp) Thdididm* Thdi gian
(ndm)

4990!90
4100150
3820r50

40501140
3280160

228A60

> 40.000
477CE:60
> 40.000

329601680

442A70
> 40.000
5040160
5300160
3001060

TOc tIO
(mna/nim)

Dao
dgngHdn Cdu Ngu 4,85

_ nt _ 4,55
_ nt _ 4,05
_ nt _ 4,90
- nr - 4,Zs

- nt _ 3,50
Gdn hdn Ddu

Gidng cut 6,80
- nt - 4,90

Hdn Hang Dinh 7,05
- nr - 7,95

Quang Hanh 5,3-5,5
- nt - 9,1_10,1

Tam Cdc 4,8-5,0
- nt - 4,5_4,65
- nt - 3,60

Ha Long

miuch tOcdvd muOn
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4050 nem BP, tdc dQ dang thdp nhdt quan s6t tha'y

trong nlm BP

(oJt dQ bidn

rho6i dQ bidn

tho6i s6t thdY

trong kholng tU 4050 ntrm BP deh 3820 n6m BP vA

toc dQ bidn tho6i thdp nhdt dqt 0,227 mm/nim
quan s6t thdy fiong khoing thdi gian tU 4990 nam
gp adn 4770 ndm BP. Qua sd liQu tinh toen ftdy
rlng tong khoang thdi gian tU 4500 nlm BP ddn

3500 nam BP, mgc nu6c bidn dao dQng vdi t6c dQ

kh6 cao, cdn sau d6 giim ddn.

rEr luAN

Kdt qui khiio sit vi phAn tich tudi tuyet ddi

cho ph6p di ddn mQt s0 kOi luln sau :

- Trong ving nghiOn cfru c6 it nha't bdn mgc

s6ng v6, tuong tmg v1i cilc do cao : 6,8-8,4 m'

5,3-6,8 m, 3,8-5,3 m, 2,0-3,8 m. Mqc ddu tion

thuOc Pleistocen muon. Ba mu. c sau ddu thuOc

Holocen gifra - muQn. C6c ngan s6ng v6 niy ddu

do qu6 trinh bidn lr)i dd lai

- Qu6 trinh bidn lni trong cu6i Pleistocen muOn

vd Holocen gita - g hinh sin.

TrOn phOng chun nu6c bidn

trong khu vuc c6 g theo xu

thdgi6m dair.

- Trong n&a ddu giai doan bidn lDi vio cudi

Pleistocen muOn li€n quan vdi bang hi Wurm (tt
70.000 nam BP ddn khoing 40-45.000 nam BP),

muc nu6c bidn ha thdp tuong ddi ch6m v6i t6c d0

x{p xi 0,2-0,3 mm/nim. Trong nfia giai doan sau,

tr] 33.000 nam BP ddn khoing 18.000 BP, muc

nu6c bidn khu vu. c ha xuong voi toc do nhanh, dat

khoing'1,2 mm/ndm.

- Trong Holocen, muc nudc bidn tidn Flandrian

dAng cao it nhdt +5,+6m a.d. vdo khoang thdi gian

500G6000 nim BP, sau d6 hp thdp ddn. T.fc d0 ha

thdp cira muc nudc bidn kh6 nhanh trong khoang

tU 4500 BP ddn 3500 BP. Sau khoang ttrdi gian trOn

toc do ha thdp muc nudc bidn giim dAn theo hinh

sin.
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SUMMARY

Some facts of sea-level fluctuation during
the Late Pleistocene-HolocEne in
HaLong Bay and Ninh Binh area

At least 4 levels of wave cut-ofrs were
distinguished in the Ha Long Bay and Ninh Binh
area : 6,8-8,4 m, 5,3-6,8 m, 3,8-5,3 m, 2,0-3,80 m.

The first is of Late Pleistocene, three others are of
Middle-Late Holocene. 15 samples from 26 collec-
ted of .Oysters and gastropods were anaiysed by
C14 in Australia. A result shown that all wave cut-
offs in the Ha Long Bay and Ninh Binh area are of
marine regression during the Late Pleistocene aRd

Middle-Late Holocene. The result of study revealed
that during the first half of the Wurm glaciation sea-
level had droped slowly at the rate approximately of
0,2-0,3 Enp/year. During the second half (from
33.000 year BP to '18.000 year BP), the rate of sea-
levef dropping was very fast, reached 7,2minlyear.
The result of study also proved that in study areas,
Flandrian transgression has reached the maxlmum
at least +5,+6 m a.d at the time 5000-6000 yrs BP.
After that the sea-level had dropped sinuously. The
rate of marine regression during the Middle-Late
Holocene also was calculated for the Haiong Bay
and Ninh Binh area.
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