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A bstract. The sequence stratigraphy units o f the Quateniary scdimcnts at Ihc Continental shclf of 
Victnani have been compared wiUi tlie lilhofacics and depositional cyclcs in relation to sea level 
changcs. During the rcgrcssion phases corrcsponding to the lovvstand systcms tract has bciiig 
formed the alluvial lithofacies, shelf dcltaic complcx and sliclf cdge fans complcx. The maximum 
regression remarkcd by crosion boundaries has correspondcd with thc lowstand sca ỉevel 
charactcrizcd by llie slopc fan tiưbiditte complex. The transgrcssion phase has lcađcd to form thc 
ravinemcnt surfaccs and Ihc transgrcssivc systcms ưact dcposits for thc end o f cach scquencc 
(depositional cycle).
Keywords: Lowstand sca lcvcl; Higlistaiid sca lcvcl; Lowstaiid system tract; Traiisgrcssivc system 
Ưact; Highstand systcm ưact; Deep watcr turbidite; Progradation; Hcaling phasc.

1. In tro d u c tio n

So far, the Q uatem ary stratigraphy, 
lithoíacies - paleogeography, sea bottom  
sedim ents, depositional cycles in  relation  to sea 
level changes and tectonic m ovem ent,... have 
been  carried  out by T ran  Nghi, T rinh The Hieu, 
N guy en B ieu (1991 -2008)7

T he types o f  data used for analysis are 
based  on the follow ing principles:

- T he  lithologic com position, thickness o f 
Q uatem ary  form ations in the Continental sh e lf  
o f  V ietnam  are related w ith  the sea level 
changes and tectonic m ovem ents.

- T he Q uatem ary sedim ents have cyclic 
com position (granulom etry, niineralogy, 
petro logy, geochem istry, environm ental 
geochem istry, especially  lithoíacies 
associations). T he boundaries o f  cycles have

* Corresponding author. Tel.: 84-4-38542489.
E-mail: ttanngbi@vnu.edu.vn

been divided based  on íluv ial erosion surface o f 
transgresssive system  trac t (V inh Phuc 
íorm ation) w as typically  rem arked by the 
spotted yellovv - red  lateritized.

- The princip les o f  the sea  level íluctuation 
during Q uatem ary  period are the older the 
shoreline (m arine terraces) the  higher it is ( if  it 
is on  land) and  the  deeper it is ( i f  it is a t the sea 
bottom).

2. S equence  s tra t ig ra p h y  o f  Q u a te rn a ry  
sed im ents

2.1. Low er P leistocene sed im en ts ( Q / )

hì  fact the low er Pleistocene sedim ents 
(Q i1) has corresponded with a sequence 
bounded b y  erosion  íluv ia l surface a t the base 
and m arine A ooding surface on the top. Upward 
the section o f  a sequence there are 3 systems tract.

L ow stand system s trac t (LST) (fig. 1,2)
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Fig. 1. Schema o f aiiciait shorclines iii 
Quatemary pcriod.

Ancient sliorelincs at Ihe C ontinental shelf 
Ancient shoreline at the 2000m dcep (dala 
estigated by Atalant ship, 1995)
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The river channcl cobble layer corresponds 
with the regression phase (sea level fall) 
inAuenced by G unz G lacial overlying the 
cobble form ation is a flood plain  silt -  clay 
layer. In fact low stand system s tract have been 
varied from  thc m ainland to  the C o n t in e n ta l  

shelf area follow ing to  m oving  o f  older 
shoreline during sea level fall ( f ig .l ,  tab .l) . 
Anyway the granulom etric variation upvvard 
from  the base to  the top o f  LST situated on land 
as well as in the sea level is finer grain size.

For the low stand sea level, on the 
Continental shelf o f V ietnam , the shoreline has 
been found at the depth o f  2000 -  2500m. The 
sea bottom  sedim ents have com posed o f

volcanic rock ử agm en t, gravels, sands and 
limc, clay so lic ic  m uds, w hich  have been 
constituated by tu rb id ite  constructure (fíg. 1,2).

- T ransgressive system s trac t (TST)

T ransgressive system s trac t has com posed 
o f deltaic, shallovv sea silty -  clay íacies 
distributing fo llow ing  the m ovem ent o f  older 
shoreline from  1500m  deep w ater (present 
deep) to  Coastal p la ins. In the Continental shelf 
area it is clear to  d iscover the boundary  between 
losvstand system s tract and transgressive 
system s tract [1 ,2]. The base o f  transgressive 
system s tract sed im ents com posed o f  coarse 
grain size com position  o f  rounded  fragm ents o f 
laterite, quartzs an d  rocks.

Tablc 1. Comparation o f cronosưatigrapliy, scqucnce stratigraphy lithological units, dcpositional cycles and
lithofacies o f Quatemary dcposits o f Vicữiani
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Fig. 2. Scqucncc stratigraphy units.

The upper part o f  the transgressive systems 
tract is lagoonal greenish grey clay layer at the 
Red river plain, C uu Long river plain and 
Central p lains co rre sp o n d in g  w ith  the h ighstand  

sea level stage.

2.2. M iddle Pleistocene sed im en ts (Q i2)

- Low stand system s trac t: During the sea 
level fall may be in íluenced  by the M inđel -  
Riss glaciations. O n the Coastal plains occurred 
a regression phase m aking an  íluvial erosion 
suríace w ith river channel fĩlled  by coarse grain 
size sedim ents. This luiconíorm ity continues to 
develop as long as relative sea level continues 
to  fall and  th e  Coastal on lap  rem ains  a  zone o f  
non-deposition [4] (fig. 1,2,3).

- The M iddle P leistocene cobbles and 
gravels o f  alluvial facies belong ing  to  low stand 
sea level overlie w ith  unconforniity the 
highstand system s tract deposits o f  lower 
Pleistocene sequence.

- Transgressive system s trac t deposits were 
characterized by  the  cem ent grey silty clay o f

estuary facies a t the Red rivcr, C uu Long river 
plains and sandy bars íòrm ation. According to 
the results o f  quartz therm olum inecent dating o f  
the sam ple co llected  at Suoi Tien, M ui Ne, 
Phan Thiet show s that the absolute age o f 
M iddle Pleistocene red  sand  is o f  m ore than 
204 Ka (Tran N ghi, 1997, 1999).

- H ighstand system s tract dq ỉosits havc 
been found the m argine plain  terrace at the 20 - 
25m  high above present sea lcvcl which 
com posed o f  deltaic grey silty sand íacies.

2.3. Upper P leistocene secliments (Q iiữ)

-  Lovvstand system s ư ac t dqDosits:

The beginning  o f  the late Pleistocene epoch 
was corresponded w ith regressive phases 
inílucnced b y  thc g laciations o f  W iirm 1. The 
eroded alluvial suríace filled by coarse grain 
size seđim ent has been coưesponded with 
low stand sea level show ing a t the depth o f  200 - 
30 0 ra  This is an ancient shoreline zone 
characterized b y  lithofacies and geom orphology 
(fig. 1,3).
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Fig. 3. Sequence stratigraphy units ofQuatemary deposits at the Red river.

- T ransgressive system s tract deposits:

After Wiirm 1 (Q i 'a) there vvas a period o f  
very strong transgression o f  global character 
that vvas nam ed “V inh Plìuc” transgression. 
These sedim ents w ere clìaracterized by the 
deltaic svvamp mud facies (low  part) and the 
lagoonal shallow  sea silty clay facies extending 
from the Continental sh e lf  to  the mainland 
Coastal plains [3] (fig.4).

*'um 1) II) 20 30 40 50 60' 1Ọ 80 30
II : ;....

Fig. 4. Seismic profiỉe showing íluvial eroded 
suríầce (lowstand sea level) and transgressive 

systems tract.
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Corresponding to the above m entioned form the sandy bars and Tom bolo associated
lithoiacies at the Central V ietnam  occurred to  vvith bay-lagoonal mud facies [4] (fĩg.5).

Vietnam  highland

TuyPJiong

Sample site for TL đating

Fig. 5. The section of sandy sequences.
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H ighstand system s tract dcposits overlying 
on the top o f  the m arine  ílo o d in g  surface 
com posed  o f  the deltaic san d  -  silty  clay  \vhich 
has b een  deposited  together w ith  sea  level fall.

2.4. The upper P leỉstocene to Lo\ver-M ỉddle  
H olocene deposits  (Q ? b - Q: 2)

This epoch w as sub jected  to  2 sea level 
changes phases: rcgression in íluenced  by W ủrm
2 glaciation and  F ladrian  T ransgression .

- Low stand system s trac t deposites (Q i3b)

A t the Continental sh e lf  o f  V ie tnam  m ay be 
íòund  old shoreline zone a t the dep th  o f  100 - 
200m  (equivalent to  the last g laciations - W ủrm  
2). This period the m ain land  has been  expanded 
to the m ain su ríace  o f  m odern  Continental sh e lf  
o f  V ie tn am  T he coarse g ra in  s ize  sedim ents o f  
alluvial low stand system s tract w erc distributed 
along the river valleys. M canw hilc , the others 
sidcs it occurred the  Nvcathering for the 
in íiltration  m echanism  o f  the g round  w ater 
action causing thc  m otlcy co lo r o f  “V in h  Phuc” 
transgressive system s tract.

-  T ransgressivc system s trac t o f  low er - 
m iddle H olocene (Q 2 )

T he transgressive phase ‘T lan d rian ” 
elongated from  the  lovvstand sea  lcvel o f  100 - 
120m deep to  the h ighstand  sea  level o f  4.5 - 
5.Om high is characterized  b y  tw o m ain 
lithoíacies com plexes associa ting  \vith each 
other in tim e and  space Coastal svvamp m ud 
facies (low er p a rt)  and  lim an g reen ish  g rey  clay 
facies (upper part).

D uring  the h ighstand  sea level w hich  may 
be íound  sea level notches a t the lim estone 
kliffs from  N inh Binh, Q uang Binh, Ha Long 
bay areas. C orresponding  to  the  m iddle 
H olocene h ighstand  sea  levcl in  Coastal zonc o f  
C entral V ietnam  has dcveloped  the w hite  sandy 
bars associated  \vith the lagoonal n iud facies as

w ell as the w hite sandy T om bolos associated 
w ith the bay clay m ud facies.

- H ighstand system s tract o f  upper 
H olocene (Q :3)

In general, during late Holocene period 
after the M iddle H olocene m axim um  
transgression the deltaic p la ins w ere expanded 
together w ith the sea levcl fall.

In Coastal o f  Central V ietnam  at the sam e 
tim e w ere form ed the sand dunes dcposited by 
the wave activities.

In the present transgression phase (from  
1500a B-P to  present) w ith a rate o f  1 - 2 m m  a 
the Q uatem ary sedim ents in the Coastal zone 
have been continuously changed  in tw o ways: 
progradational sedim ents and  erosion. Most o f 
the coast line o f  V ietnam  is bc ing  eroded except 
the coast o f  the Red river, C u u  long river and 

W estem  coast o f  C a M au pcninsula vvhere 
strong sedim entation is go ing  on. Meanvvhile, 
the Bach D ang and Soai Rap cstuaries are being 
destroyed by the rising sca level, deficit o f 
sedim ents and tcctonic subsidence.

3. C onclusions an d  d iscussions

1. The m ethods o f  geophysical, 
lithostratigraplìic data interpretation, 
sedim entary cycle analysis and  other methods 
have allovved to  delineate sequence stratigraphy 
units o f  the Q uatem ary  sedim ents o f the 
Continental sh e lf  o f  V ietnam  vvhich com posed 
o f  5 sequences and 15 parasequence sets.

The low er Pleistocene ( Q |l)

The lowcr part o f M iddle Pleistocene (Q i2a) 

The upper part o f M iddle Pleistocene (Q i: í ) 

The lovver part o f U pper Pleistocene (Q i3a) 

The upper part o f  U pper Pleistocene to 
upper H olocene (Q i3b - Q :3)
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The Earth sequence corresponding to a 
sedim entary cycle has com posed o f 3 
parasequence sets and 25 parascquences in with 
a parasequence was being  equivalent to a 
lithofacies group.

2. There are o f  7 olđcr shorelines a t the 
different depths: 2000 - 2500m  (Q |') ;  1000 - 
1500m  (Qi ); 700 -  800m (Q |2 ); 300 -  400m 
(Q ,3a); 100 - 120m  (Q ,,b); 50 - 60m  (Q :') ; 25 - 
3 0 m (Q ;i : ).

3. The lo\vstand system s tract coinprise the 
incised valley fill o f the river channel, 
Continental sh e lf  edgc lo\vstand dclta complex 
and deep - vvater turbidite o f  1500 - 2000m  
deep a t the C entral V ietnan i

4. The process o f  forced regression and 
transgression phase dq)osits  that đeveloped 
seaw ard o f  the last clinoíbrm  o f  the lovvstand 
progradational units.
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