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TrArn tich Pliocen - De Tf day bien thdn luc dia
ViOt Nam duoc dac trung v€ thlnh phAn thach hoc,

cti sinh vAt vi mOi truong thuy d0ng luc cfrng nhu
dac trung dia ho6 mOi truong vAn chuydn vA ling
dong trAm tich, di€n phAn bd ving xAm thuc phong
ho6 vi circ srin phAm phong ho6, hinh th6i, quy mO

cria bdn tr0ng l6ng dong trdrn tich...

Qul trinh thinh tao trdm tich li k01 qud cria

mdi quan hO nhAn - quri gi[a 3 1,eu to :

Thanh phtn
vat chit

Nhu vay binh dd kiOir tnic trudc Pliocen - DO

Tf lii ndn rn6ng co bin ban dAu cho mot que trinh
dia chdt nOi - ngoai sinh di€n ra lai br rinh huong
cria bien tho6i vi bien tieh tfc qu6 trinh d6ng bang
vi gian bang trong Pliocen - Dc Tf.

Vdn dd biOn thoii vI bien tidn lI m6t su ki0n
ldn nhCt trong clc su kien xAy ra trong D€ Tir licn
quan dOh bang hA vA gian biug. Vi v4y, ki Dc Tir
con goi In K;yi Bing hI.

CAc thdi k! bang hA tuong fng vdi c6c pha

bien tho6i con c6c thdi ki gian bang tLrong irng v6i
c6c pha bien tieh. Ngoii ra o ViOt Narn c0ng tucrng
d6ng vdi hai su kien xA1, 1" .6 tinh toiin cAu ki bien
tign Flandrian xay ra tu 18.000 - 5.000 nirn
(Qit -Ql;t).bien lni tu 5.000 - 1.000 nirm r,a

bien tieh hiOn dai khodng tu i.000 narn d€h nay.

Vi vAy phdn tich tudng trong rnOi quan he voi
blnghlvigian bing lii huong di dring trong nghi€n
cuu tudng d6 - c0 dia lj,. Tucrng dA li nhAn chung
soi slng cho c6c su kicn c0 dia ly. Nguoc lai circ
chi sO v6 cei dia lj' li tidu chi de teing hrrp vl phln
loai tudng.

2. Phuong phip nghi€n ctu tning di - c6'dia l.f
trong Pliocen - De Tfi d'ViEt Nam

Rarrh gidi dia tdng du<lc vach tren cd sd circ

ddu hieu (luan trong sau :

l) Cd sinh : bio tu phfn. vi cti sinh (Folarnini-
f'era, tr,io silic) vi mollusca. Co str rriy kh6ng phirt
huy c6 hicu luc trong Pleistocen (br.ittg I ).

2) Thlnh phdn trAm tich vd tinh chu ky cua n6

trong mOi quan hO voi bien thoii, bien ti€n.

3) CAc l6p phong hol sau mrii pha bien ti€n.

I nay qol
muc nudc

DIET

Chuydn dong
ki6n tao

Chuydn dong kiOh tao di ki€ir lAp nOn binh dd
kiOn trric. Circ thinh tao Pliocen - DC Tf Vi€t Nam
duoc hinh thdnh tr€n binh dd kion trtc ciia Miocen.
Binh dd d6 le kct quri tien ho6 cria 4 pha kidn tao
trong Kainozoi hay 4 chu ky ki€n tao :

Chu k! I : 38-32 tr.n c6 tuCji Eocen,

Chu k!' 2 :32-26 tr.n c6 tudi Oligocerr.
Chu ki 3 :26-16 tr.n c(r turji Miocen sfvrn.

Chu ky 4 :16-5 tr.n co tudi Miocen gita- nru6n.

Cic thdnh tao Pliocen - Dc Tf c6 tuOi tu 5 tr.n
tro lai dAy vi cOng lr) chu k!'kidir tao thu 5 voi mOt

bac kieir tr[rc riOng rriur ba't chinh hop trOn birrh dd
Miocen.
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Bdng 1. Mot s0 Foraminlfers c6 f nghia rtfa tdng theo cAc glul hgn phen bd (xudt hlpn hofc dlQt chring)

(Mai Vrn Lac tdng hgp, 2000)

4) Tuong vd mOi trudng trdm tich trong m6i

quan hc vdi bidn tholi - bidn tich.

5) Tutii tuyot ddi : C'n, TL (nhiet huynh quang

thach anh).

6) Da'u hiOu dia hinh - dia rnao vd c6c bAc thdm

bidn ngAp nudc. cing ra sAu c6c thdnh tao trAm tich

vd tudi bac rhdm cing cd vd nguoc lai.

7) Cu0i, san mdi trdn tdt tao thdnh ddi khuOn

theo dudng ding sau d6 ld bang chtmg crla bii
tri6u cei do s6ng tlc dOng. D€ c6t ngdm chon loc

tot chay song song v6i dudng dlng sAu.

8) Su c6 mdt c1c he thdng n6n quat cfia sOng

v6i mang lu6i long s6ng cd.

9) CLc tAp phrin xa dia chi'n tuong fng v6i c6c

chu ky trAm tich, mf,t c6t ddy dii nhdt bao g6m 5

chu k! : Pliocen (N2), Pleistocen sdm (Qr),

Pleistocen gifa (Q11), Pleistocen muOn phdn sdm

(Qir), Pleistocen muon phAn muon (Qi,' ),
Holocen (Q1y)
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10) Ddu hiOu ldng sOng c(i v) lach tridu phai

tridn trong phAn du6i ciia mOt chu k! tuong fng
vdi thdi k! bidn lui luc dia mo rong hoat dong ctia

song thdng thd (hnth i).

11) DA'u hiOu biOn tiOn thAy rO trong mit cit dra

chdn ld phan ldp ngang song song hoac s6ng

ngang, thudng c6 mAt phiin xa 16, sic n6t <1o bi

phong ho6 b€ mat (hinh 2-4).

12) Su cO mat c6c ldp than bun tron d6y bieh o

chc d6 slu 25 - 30 m vi su xuAi hiOn c6c truong

c6t, s6ng c6t chta san laterit ln bang chfng cue ddi

bd cei Pleistocen mu0n - Holocen sdm (Ql1l 1y )

b6t ddu bidn tion Flandrian. S6ng hoat dOng manh

bAo mon vA t6i l6ng dong tAng trdm tich loang 10.

13) Cudi cing ld phuong phAp phAn tich tdng

hgp vA dOi s6nh trdm tich DC Tri vung dAt li6n vd

thdm luc dia. C6 nhu vay mdi drim brio tinh hqp l!'
vd su chinh x6c v€ quy luAt tidrr hoi trong m,ji quarl

hO vdi su thay dtii muc nrrdc bi€h toin cAu vi
chuydn dOng kiOn tao nhu mOt yOu tO dia phucmg.
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Ilinh L He thong lcng son-e c0 vi tu6n-t n6n quat

cua sOng tuong trng i'oi l-;lng hd It4indei th6rr luc

d!:: midn Trung Virl Na;-n

3, D{e dl€m tudng dd - e6' dla $ bong Plloeen
. D€ T,rd Vift Nam

a. Giai cloan Pliocen

Giai doan Pliocen sdrn khi hAu cAn nhiet ddi on

hod. Sinh th6i rDng cAn nhiOt d6i On hoA di xua't

hien mOi sd taxon mJi dlc trung cho khi hAu nrii
cao tang lOn; chring thuf-rc ho Pinaceae (Pinir sp.)

Podocarpacea e (D ac ry diunr sp. ), Fagace ae (C a s t e -

nea sp..Querus sp., Litho .arpLis sp.), Juylandaceae
(Platvcarya sp.,Carya sp.)- Giai doan Pliocen muOn

- thinh phdn trAm tich trong 16 khoan bit gap chu

ydu l). cit kci, bot ket tul:ng bion ndng ven bc), clta

sOng ven bien vi tap r0n li t'.tdng cuOi idng s6itg

chuyen sang turlng cu5i ven bien n6n iiuat cua

sOng dd vdo ving vinh nhu kidu bdn tring irudc
nii. TrOn d6ng bang s0ng Hdng ti dd sAu 150 -
200nr rro xu6ng gip il..ol i;ing "cuOi bAn ' rdt <iOc

d6o. Cic hat cu6i c6 kich tirudc 2 - 8 cm, da

khoing, mdi tron t6t, ben ngoii duoc bao boi mOt

lop bin s6t cd rrdu x6rn xanh khOng bi rua trOi khi
ngAm v)o nlrdc. Tuy nhien cuoi niy chua trdi qua

giai doan thinh d6 (diagenes) nOn set bin chua

thinh xi mf,ng vA cuOi v1n chi lA 'cuOi bdn" mA

uhua thinh tjrlirr' 'cr,0i f.ei"

Vio giai cioan na1, cAc dang 11.tuq vlt cAn nhiOt

d6i An-, .;) r:in rrhiet d6i 0n hoi chiem rru th€-, thay,'

doi irr l0 - 6zi% (Pham V[n Hrii, 1995;.

Een canh cAc rhuc vat diri cao rji xuAt hien ciic

ii.:; l-rieii ihuc vAt rurig ngAp m5n nhu '. Atrostit'h-utit
sp.- Sorirrcratio sp.. t.hizophora sp..

b. Giai doan Pleistocen scrrn (Q1)

Vlc dAu Pieistocen sdm ioan thd giiii chiu 6nh

huorig cue n:et dot blng hA menn Oang hA Cunz).

lrOn thdm luc dia ViOt Narir duong bo bi€n ira
xuong rdt thap. Hien tai tim thd;' ddu an d6i dudng

brr ciAu rion crla Dc Tft o do sau 2000 - 2500 m
(b6n dd tudng di - cti ilia li). Tei 1i0u ban dd dia

hinh cio tiu Ponnaga (PhAp" 1995 - 1996) khdo s6t

v:i xu l! d5- thd hicn chinh xic c6c ho th,5ng long
sOng crJ l.,ao gdn'l chc ldng sOng chinh vi c6c lach

trir-iu phu luu tao rii)nh mQt mang ludi long ciAn

ching chit hOi tu v:lc rriOt .sd cua s0ng chinh r6i d6

ra bidn t:ej du,ii dang cic u6n quat. Trdrn tich
Pleistocer-, som bidu thi chu ki thf 2 trong mlt cit
Cia chdn. 'frcng circ mlt c6t dia ch{n siu trdm tich
Pleistocen sdm chi thd hicn rnot tap riOng bi€t c6

rarrh gidi khl 16 v6i tap ddu ti€n (Pliocen) vi tAp

thfi 3 (Pleistocen iniidn - phrin s6m) (hinh 2-4).
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Ilinh 2. Mdt rtit cliri cltti'tt ttl'iit L82-l Trint tich Pliocen co t'd'n too xich nu tdttg It'itr)ng (tlurtgJ-ans) trdnt
t{ch De ftt kirrt.r'!7 cliii cdc chu k.\'phiu tr€rt khi chuvdrt cldn tl thdnt scutg st(dtt (l()'('

.l'uy'nhidn rir kh6 phin bi€r pha bien iiei r';i bier-r

thoAr nhu tlongn-ritcit clia clritn nOng phAn clji c.ro.

'T'ren binh dii di1 bic'n fr'nh gr(li giue Qr vi\ Qrr
duoc uhdn bi€i qua su rllt iji rnot tep dia chlh dia
tAng phia trOn. C6 the thi1,r0 tren mat clt L8-1.
T65-2 vi mat cit tAu Sonne (1991) o dly bien Nrnr
Trung BO di tir thdrn trong ra thdm ngoAi, tai dr0rn

uOn"diahinh rrdo sAu 500m,700-800m hi6n tuon-r
khuyei di m6t lop (trJrc rrOt chu k1i rrArn tich) phia
tr'€rr (hinh 2-4), d6 l) ranh -qioi cua hai he tin-q vi
cDng li ddi duclng bo cii cua Pleistocen sdrn,

Pleistocen giia.

CuOi Pleistocen s(vm khi hau toiin cdu dnr ldn.

gian bang Cunz - Mindel di,L dAng cao rnuc nuarc

bien. d Viot Nam di thirrh tao circ tucrng bot - set

bien n6ng, trdn ddy bi€h thdm 1uc dia vi tu6ng bOt

- s6t x6m xanh vfing vinh trong cac bdn trurrg Kaino-
zoi phlrr bo phin tr€n cua cric he tAng n6i tren (Dl;rg
2). Tu<rng urrg vrri rnuc nuoc brOn tieh cuc dai li
circ bAc thdm bien, thdrn sOng c6 dO cao 60 - 80 m
vi U0 - 100 rr gip o nhidu ncti ven bi€n tinh Quing
Ninh vi ven bien Midn Trunc Vi€t Nam (hirh 5 ).
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Trong cic bdn trfing rap clc tu6n-e trdrr tich
s6t bof xiurl xanh, x6rr dcn vung vinh ho:1c tutins
s6t bot song - bien h6n hop :

- D6rtg biitrg s)ng ll6ttg: tLr6ng s6t bOt sOn-s -

bien h6n hop vi vlng vinh phil trcn luong cuOi san

aluvi, clt bot chAu thti thuic hd rdng Lr Chi ta.
amQl 1c). Glp mit cit ti€u bieu tudn-q tlirn tich ni1,

rr l6 khoan LK2HP (dO s0u I 16.5- 129 rn. driy 12.5 m.r

churi phd phAIr : Cleichenia, l'uxodium, Sphaglurn.
llex, Quercus. Salix, Castanae, Cyathea... Cac trung
cho m6i tludng cua sor,_q tueji Pleisbcen som.

- D6rrg bdng sbttg CLru Long: tudn-q bOt pha cit
chAu th6 thudc hd tdn-u My- l'ho ti€u bieu gip rt 16

khoan LK209BM (thi trin Cli Vdn. hu1'On Binh
Minh, Virh Lnng) dO sAu 132,5 - l48.7nr (dd;-

16.2m) chua phei phrrr Pol1,d;"..t.. Pinus.

Polypodium, Quercus. Castanopsis. Castlnea vi
tlio Cyclotella, Eurrotia, Synedra. Thaiasiosira....
thuOc rroi trutrng cua sOng ven bie'n tueji

Pleistocen scrm (arnQl).

- O r'r,, bidn Midn'[rung: dac trung cho giai
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130m

140m

1 50m

160m

170m

180m

1 90m
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Hinh 3. Mat cit vDng d6y bidn Quy Nhon - Tuy Hod
Ranh gidi thdm trong - thdm ngodi tuong rlng vdi ranh gidi Q2u, - Q11 (Sonne 1997)

Tdc clg idu 7,7 heilylh
t tt ltrrrl ll lr | | rri lr r rrl I rrr lr,

Hinh 4. Mat c6t vung d6y bidn Ci lao Thu (Tuy Hoi), thdm ddc thorii, c6'u truc trdm tich tang truong

. chuydn fi Q?rr sang Q,, (Sonne 1997)

doan bidn tich niy ld trdm tich c6t d6 Phan Thidt
h0 tdng Mfli N6. Nam 1998, Trdn Nghi vd. nh6m
chuy6n gia Australia dd phdt hiOn tai Hdn Rom
(Mfii Ne) tectit sec canh nguyOn dang c6m trOn bC

mdt crla mOt tdng c6t do bi laterit ho6. Nhu vay,
neu tueii tuyet ddi ciia tectit ld xdp xi 700.000 nam
thi tdng cet d6 dudi d6 sE c6 turji Q, (t).

c. Giai doan Pleistocen gitra (Qn)

Chu k! trAm tich vd su tidn ho6 thanh phdn vdt
chdt trong. mdi quan h0 vdi su thay ddi muc nu6c
bidn vd chuydn dOng kidn tao ld phuong ph6p luAn
vi tu tudng chii dao trong viOc phAn chia vd ddi
s6nh dia tdng vd cei aia ty 6 c6c ving kh6c nhau

trOn luc dia cfrng nhu giiia luc dia vd bidn.

Trong thdi k! ddu Pleistocen gifa (Qs) bang hd
Mindel dd ldm h4 thap muc nudc bidn toan cdu.
Tr€n d6y bidn thdm luc dia Viet Nam 6 bac dia
hinh thit ba c6 d0 sAu 1000 - 1500 m nu6c (tr) ngodi
vdo) dd hien diOn mot d6i duong bd cii vdi c6c ddu
hi€u sau dAy :

- C6 mat c6c h0 th0ng long song cd vd c6c tu6ng
n6n quat ciia sOng didn hinh ii c6c toa d0 : 9'50 -
l0'30N, 109.35-l 1008, 10030-l 1"20N, I 100-l 10.
20E vd I 1"40- l2'20N, 109'40-109'55E (hinh 1).

-Tuong c6t san, v6 so bdi tridu, tudng d0 cdt

ven bd (msQir ),

- Tudng cit, c6t bot, bin s6r bidn nong ven bd
(m Qh ),
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Hitth 5 . Quan h€ giria c6c bac thdm bien vi c6c chu ky trdm tich Pliocen - DC Tir trOn dey bidn
thdm luc dia Vi0t Nam vA dait lidn (Trdn Nghi, 2000)

-Tudng san, c6t san, cAt bin chAu th6 (fans)

(am Qh ),

-Tudng c6t, cat bot, bin set bi€'n nOng ven bd
(mQir).

Trong grai do4n ndy trOn luc dia c6c ldng sOng

rd thenh sOng midn nfii vd trung dLr ph6t trien nhidu
suOi nh6nh vi vAy dd tao ra mOt truong trAm tich
cuOi - san - cet thO da khofng proluvi, aluvi midn
nii, chon loc k6m, mii tron trung binh ddn tOt phu

gAn nhu toin bO di6n tich c6c ddng bang sOng

Hdng, sOng Criu t,ong vA cAc ddng bi.ng ven bien
Midn Trung duoc ddc trung boi tudng cuOi - san

sOng - lil Pleistocen gi[a - muon phii bat chinh hqp
l€n trOn c6c thinh tao trdm tich tuiii Pleistocen sdm
(Qr) hoac ddt dA cd hon vd bi phi bdi udng cAt -
bOt bei b6i, s6t x6m xi ming vfrng vinh.

Trong giai doan niy, todn b0 cAc ddng sOng dl
vuon dAi la thdm luc dia ld phuong ti€n duy nhdt d[
chuydn trii mOt khoi luong c6t vi c6t san khdng ld tu
ving xAm thuc o luc dia li sin phdm chu yeu do
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phuong thirc phong hoA vAt l!' v) phl huy kieh tao.

Theo Oi li0u nghiOn cftu vd bio tu phdn cua

Schuter, l9l 1, Thei V[n Trung, 1978 vd Pham Van
Hdi, 1991 trong giai doan Pleistocen gifra khi hAu

ViOt Nam kidu nhi€t ddi khOng didn hinh. Cac
dang thuc vAt b8c thAp, thr,tc vAf hat trdn, hpt kin
cua ving nhipt ddi phAt tridn xen kE voi c6c diri
bieu dac trrrng cho cAn nhi€t ddi nhu Quercus sp.,

Castanopsis sp., Car,vs sp., Plattcart'a sp.,... ph6t .

trien o vung ddt thdp.

Theo k€t quri nghiOn cfu l6t mong thach hoc
bcr roi he tAng Hd NOi (TrAn Nghi, 1995) dd. cho
thdy kho6ng vnt vun microclin song tinh mang lr.roi

vA plagiocia trung tinh song tinh da hqp vdn cdn

rdt tuoi chua bi phong ho6 ho6 hoc (pelit hoa). Ddu
hi€u d6 chring mrnh cho khi hAu 0n hod kh6ng
phrii nhict ddi dien hinh.

Mat c6t o c6c bdn trfrng sut lirn gip tuong s6t

x6rn xanh pha b6t vlng vinh c6 tinh chdt thOng nhdt
tu b6c chi nam. d ven biOn Midrr Trung glp tAp trArn

tich bi€n tiOn tu6ng s6ng bidn h6n hop r,l bidn ving
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Tudi Kf hipu Tuong trdm tich
C6c pha bAng

rA vd gian blng
Dd

cd
ddu hiQu

n bi€l ddi bd

Holocen

amQ?u fuong cdt bQt, boJ s,{ tidn _c_hap_ $-{
Bidn lir sau

bidn tidn cuc
dai Flandrian

0m

-Duong bd hi€n
dai

-D0c6t+
lagopn

- Bdi tridu cao vi
bdi tridu ldy

mQ?u fu6ng c6t bDn s6t bidn nong

ume?v fu6ng bin s6t, than bin ddm ldy
ren bidn

mQiv fudng bin s6t viing vinh hion dai

mQlv2 fudng br)n s6t, cet bot bi€n nong co

Bidn tien
Fiandrian

-20 den

-30m

- DC c,6t ven bd
- S6t, lagoon c6

-C6t san bii
hi6u cti-Than
bnn ddm ldy

umQiu2
fudng br)n s6t than bun dAm ldy
ren bidn cd

*r Qiu' *
Iudng c6t, c6t san d€ cht ven bidn

)o

Pleistocen
muon -
Holocen

S-

mQirz-rv Iu6ng c6t bin s6t bidn nong cd

Bidn ticn
Flandrian

-50 dcn
-60m

- D0 c6t ven
bidn

cO

- Brln s6t ddm
ldy ven bitin cei

m Qhrlru fuong btn s6t ddm lAy ven bidn cei

maQlrrlrv Iuong bin s6t pha c6t, lach tridu,
.dng s0ng cti tdn du

sm Q|;11y ** Iudng "s6ng cet" bidn n0ng ven bd

oiOn cri vd d0 cdt ven bd

am Qtrrr
fudng c6t-bot-s6t chau tho (fans)

:0

Bidn liriftng
vdi thdi ky

bang hh

Wurm 2

-100 dOn

-120m
N6n quat (fans

cit b6t s6t
m Q?,,

fucng bin s6t, c6t bot bien nong

ren bd c0

?leistocen
n]uOn

mr Q?rr

-uong cdt, c6t san de c6t ven bo bd

ridu cei
Dd c6t ven bd

umQlu
'u6ng c6t san, bOt s6t chau thd
fans) cd Bidn lDi frng

vdi thdi k!'
bang hd
Wurm I

-200 den
-300m

N6n quat ct?a

s6ng c6t bot s6t

pha sau

D0 c{.t ven bd

m Qirr
-tr6ng c6t bot bin s6t bion nong

'en bd c6

ms Qlrr
lu6ng c6t,cit san, d€ cAt ven bd b6i

ridu cei

Dt ^:

gita

um Qtu
ludng c6t san, c6t bin, chAu thd

fans) c(i
Bidn lii ung
v6i rhci k!

bang hi Riss

-400 dcn

-500rn

N6n quat cr?a

s0ng
V6 sd cAt san

bdi tridu*Qi fudng c6t, c6i bot, bin s6t bi6n

r6ns ven bd cei

am QL
lrrdng san, c6t san, c6t bun chAu

hd( s)cd Bi0n lui ung
v6i rhdi ki'

bang hA

Mindel

-1000 ddn

-1500m

N6n quat cria
song

V6 sd + cit san

bli tridu
D0 c6t ven bd

m Ql,
fu6ng c6t, c6t bot, bin s6t bi0'n

rong ven bd cti

mreh Iuong c6t san, v6 so bdi tridu, d0

:6t ven bd cd

Pleistocer
sdm

amQi
fudng cuoi san cit, c6t br)n chau

hti (fans) c<i
Bidn lii rlng
v6i thdi k!'

bang hd Gunz

-20C[ den

2500m

-N6n quat cila
s0ng

-V6 sd + c6t san

bii ridumQr
tudng c6t, clt bot, bun s6t bidn
rong ven bd cd

* ms - tudng d€ cAt thdnh tao trong m6i tnrdng ven bidn (m), ** s - c6t (sand)
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vinh thuoc ho tAng Vinh Hiio vi c6t d6 thuoc h0 tAng

Phan Thi0t. Theo kdt qui phAn tich tuyet ddi cAt

xim la'y 6 suoi tien Mfii N6 bang phuong ph6p nhict

huynh cluang thach anh (TL) (TrAn Nghi, 1997 -

1999) citt d6 Pleistocen cho tudi hon 181.000 n[m.

d. Giai doan Pleistocen muQn (Q),, ve Q?rr )

Giai doan Pleistocen mu6n chiu 3 pha bieh lDi

thu6c bdng hi Riss, Wurm l, Wurm 2 vA 2 pha bien

tidn hdnh tinh kh6 manh goi li bien ti€n Vinh Phrlc.

Bang hi Riss li dot bang hd xdy ra tir khodng

125.000 - 100.000 ndm vd bang hd Wurm tu 70.000

ndm dOn 18.000 nim.

Bang hd. Riss dd lai ddu an 6 do sau 400 - 500

m nudc. TrOn thO gi6i nguoi ta quan s6t thAy c6 2

ldn bang hA goi ld Wurm I vA Wurm 2. O Vict
Nam c6 2 d6i duong bd cd d do sau 200 - 300 m
(tudng duong v6i Wurm l) vd 100 - 120 m (tudng

ducrng vdi dot bing hA cuOi cung - Wurm 2).

Tr0n diy bidn thdm luc dia Viet Nam ddu hiOu

dac trung cho giai doan bien lii niy lA tdng s6t

loang lei ving do do qui trinh laterit ho6 theo

phuong thirc phong ho6 thlm dong tdng s6t bien

tidn Vinh Phirc (mQ?tra) trorrg didu kicn khi
hAu khO n6ng. C6 the stl dung tdng s6t loang ld
nhu mot tdng d6nh ddu cho giai doan bicn lui bang

hd Wurrn cueii cr)rng dac trung khi hau khO n6n,c.

Thudng tAng s6t loang ld niy bi mot l3p mong

trdm tich Q?rtl,u phu.

l) Thdi k! bidn lni Q[ (bang hd Wurm l) bao

gdm c6c tu6ng trAm tich sau :

- Tu6ng cit, cAt san, cAt bot long song cii vA

lach tridu cfi 1a, am Q |r ) dLro-c ihO hi0n rd n6t trong

mat c6t dia chdn nOng.

- Tudng cit, cilt san d€ clit ven bd, bai tridu cej

(msQhr) phan bd phla trong 6 d6i duong bd cii

200 - 300m.

-'Iudng c1t bot, bun s6t bidn nOng ven bo cci

(m Ql,, ) phan bo plria ngodi s6t dudng bo cd 200 -

300m nLroc.

- Tudng cdt san, bot set chau thd ( amQlu).
Tudng trAm tich niy c6 dang hinh quat phAn b0

b6m s6t doi dLrong bd cd 200 - 300 ur nuoc chay

dii hlng nghin cAy sO tu aay bien B6c Trung B0

dOh Dong Nam B0. Day li thc he fans thf 4 kd ttr

th€ hC fans dac trung cho bien lni Qr (bang h)
Gunz) o d0 sAu hon 2000 m.

tt2

2) Thoi ky bidn tidn sau Wurm 1 (Qlt'a), c6

tinh chdt todn cdu ve dd tai nhfng ddu an dam n6t

boi mOt thuc thc trAm tich bidn ticn "Vinh Phirc"

tudng s6t x6m s6ng, x6m xanh dac trung cho san

phaim phong ho1 ho6 hoc bi phong ho6L loang lei.

Tdng s6t nAy phAn b0 rOng kh6p trcn clc dong

beng ven bidn phti ften np trAm tich c6t ldng song

phAn lop xiOn ch6o. Dia hinh bien tidn beng phang

nghiong thoiii tudi Qi,, dA ddnh dau mot giai doan

phat tridn trdm tich Dc Tf kh6 quan trong trong
lich su ti0n ho6 c6c ddng bing ven bidn Viet Nam

duoc d[c trung boi c5c hO tAng quan trong : h0

tAng Vinh Phfic (DBSH), Dn Nang (Midn Trung)
vd Mdc Ho6 (DBSCL).

Thinh tao trAm tich c6t vdng ngho ven bi€h

Midn Trung Vi€t Nam duoi dang d€ cit ven bd co

hoac thdm cAt cao tu l0 - 15 m phei bioh tu Sen

Thui - Quring Binh, DA Nang ddn c6t do Phan

Thiet la dac trung cho pha bien tiOn 'Vinh Phric"

Qf,, . Kct quii phan tich tueii tuyet doi bang phuong

ph6p nhiCt huynh quang thach anh (TL) c6c m4t

cat cdt d6 Phan Thidt cho tutii tu 52.3 +6 nghin
nim (Chi Cong) dcn 107 t 38 nghin nam (Tuy

Phong).

3) Thdi ky bien lui bang hd cuOi cung (Wurm

2) ( Q i, b) k6o dAi khoring hon 30.000 nAm

(50.000 - 18.000 nim).

PhAn bidn n6ng thdm luc dia (0 - 100. 120 m

nu6c) ddu thu6c ch€ d6 luc dia. Clc dong song lon

mot ldn n[a lai vuon dAi ra tAn duong bo bieh o do

sAu 100 - i20 m nudc. Tr€n llnh theirOng lon ctia

th6m luc dia Sunda di xay ra c6c qu6 trinh hoat

dOng dia chdt ngoai sinh mdnh li€t vi d0 lai nhtng
dfu dn va nhtng thuc thd dia chAt ti€u bi€u :

- Qu6 trinh phong ho6 thdm dong trong didu

kien khi hau n6ng - khO, nong - udt xen k6. Theo

Zhange Mingshu,l987 trong Pleistocen muOn c6 5

ldn kho lanh ld : 60.000 nam, 46.000 - 55.000 nam,

32.000 - 40.000 nlm, 15.000 - 18.000 nim, vir

11.000 ndm. Con c6c thdi ki'dm uot la:58,45,
30, 20 vi 12 nghin nlm cich ngiY naY.

Cac udng trdm tich xuat hi€n trong giai doan

ddi bd dn dinh 6 do sau 100- 120 m nu6c lA :

- Tu6ng s6t bOt bidn nong ving vinh tin du bi

phong hoA loang ld (mQi,,a) (bien tioh Vinh

Phfic) s6t lai tren d6y bidn dudi dang da b6o.

- Cet bot pha s6t bai bdi song (aQft' b) chicm

linh phAn lon di€n tich day bidn nong thdm luc dia



hipn t4i d do sau 0 - 50m nuoc phfi tren udng c6i
ldng sOng (aQiu b).

- Tuong bot set pha c6t ddng blng chau thti
(am Qi,, b) phen bd 6 d0 sAu 50-100 m nudc.

- Tuong cet bor s6t, c6t bot gidu vo sd tidn chAu

thti dang n6n quat cua sOng (ma Qlrrb) (bdng 2, 3).

Pha bidn lii hinh tinh Qf,,dd rinh huong ldn
den ldnh thd vd ldnh hrii Viot Nam: Trudc het ld
qu6 trinh phong ho6 ho6 hoc iao vat licu set vd vet
iiou keo, dung dich thAt phong phir, tao c6c vii
phong ho6 c6 tinh phan ddi didn hinh: lrtoma
(loang I0), feralit vd laterit d6i vdi dtt g6c. Sau d6

ld tao v6 phong ho6 theo phuong thfc thdm dong
daii vdi c6c thdnh tac bidn ti€n (s6t vlng vinh, d€

cdr ven bo cei) biOn chring thinh nh0ng thd "S6t

loang ld" vi "Clt vdng Di Nang", "C6t d6 Phan

Thidt" dac irung ven bo nong. kh6 bang phing,
ngu6n vflt liOu c6t tidrr' ilng khA phong phfr.

e" Giai doan Pleistocen muOn - Holocen sorn
( Qi'll 

'u 
)

Tn 18.000 dcn 8.000 nlm d6 tao n€n c6c trtdrrg

trdm tich dac trung cria bidn tich thoi ky giao thoi
Pieistocen rnuOn - Holocen sdm (m Q iut_,u ) :

- Tuong "s6ng cdt" biOn nOng ven bd vd d0 c6t
ven bd (sm Qi,;lrv ) dugc thAnh teo trong mOitrudng
d6y bidn nOng tao nen m0t dang d1a hinh dOc d6o.

"S6ng c6t"nguy0n li c6c val c6t ven bd duoc
tao nOn trong ddi s6ng dd c6ch bd khoring 50 -100
m. Cu ly phan bd ciia c6c ddi 's6n! cat" tudng ddi
ddu, chay song song vdi nhau thd hren qu6 trinh
bidn tidn xdy ra li€n tuc, dia hinh d6y it phan di vd
tuong ddi ndng.

- Turrng bun s6t pha c6t lach tricu vd ldng sOng

cejtin du (maQi,i'-r.; ): phAn bd trOn kh6p d6y bidn
n6ng ven bd d dO sAu 50- 60rn xung quanh c6c d6i
bo cci phu bdt chint'. hqp tren ndn trCm tich Q,2,, hoac
phit trien ke thria tran c'a,c tu6ng c6t bot ldng sOng

vi bOt sef lach tri6u cua pha bien lDi bing hd \.Vurm.

- Tuong brin set d6lm liy ven bidn cd
(mQiu'-,u) theo kdt quzi nghign ciru crla Han
Y6uong vd Meng Guanglan. i987 r,ung bidn phia
dOng Trung Queic cho thdy tudi tu1,g1 66t ciia than
bun phAn tich theo phrxrng ph6p Cra thuOc tu6ng
ddm ldy ven bidn dao dong til 8235 +130 narn ddn
12140 ! 800 tuong iing vfii dO sArr 15.5 ddn 60.0 m
nudc 6 vinh Bdc BO vd bien t4y vinh Th6i [an, Hd
Ti€n vd Cd Mau o de sau 35 - 50 m nd6'c trong dng
ph6ng trcng lqc g+p tiran bun vi br)n s€t gidu miin

Set bot bidn nOng r'[ng vlp1fi

rdn du

Pha bidn tiOn

Pleistocen muOn
(bidn ticn " h

PhLrc")

bidn lli bang hd
cuoi c m

Pha bidr iui cLrc

dai bang hi Wurm

- S6t loang
d6v

- S6t loang lfi g5p trong

tdn du
- BOt s6i bei bdi
- N6n quat crra sOng

(fans)
- i-te thdng cr?a ,cOng vd

phu iuu
- NEm xen kd c6c n6n

quat theo chidu doc
bo

- NIam ngoii duong bo

l0 ra tr0n

mQin d +15 +
+20m

Dang diOn ra pha - dd,t long s0rig cti

Pleistocen
rnuOlt

0+
-50m

-50 -:

- l00m
(-i20m)

aQ?ub CAt bot phir s6t aluvi

am Qf,, b
chAu thO

maQ'tf,, a

n Qf,, b

mQrrr

CAt bot set, cat bot gidu vo
so tien chAu the! dans n6n
qu?t (f"gt-s.).9_9-?_.:t9.ir-9 . __

CAt bot. c6t san. bOt sei bii
tridu

Trdm tich bidn khOng phAn

chia bao gdm luc nguyOn,
cacbonat vci so vi cacbonat
ho6 hoc

,t.

Bdng3. B&ng tdng hqp trr6n9 trdm tich thdi k! b5ng h,l cuoi cirng Wurrn

Tudi i Kj,'hiQu Tudng tiAm tich
C6c pha bang hi

vi gian bang
C6c dAu hicu nhan brei

d0i b')

t iJ



thuc vet fiong ddm ldy ven bitln cd (Nguy6n Bidu,

Trdn Nghi, Hodng Van Thirc, 1995 - 1997)'

- Tudng c6t birn s6t bidn nOng, (mQ?,il,u) t<et

quri nghiOn cuu thdnh phAn vAt chat (d0 hat kho6ng

vat) ve vi cd sinh ciia Trdn Nghi, Dodn Dinh [.Xm

vd Mai V[n [ac, 2000. Theo mlu ong ph6ng thu

thAp cria tdu Sonne (1996 - 1997) vi tdu hrii sin
NhAt Bin, 1998 de cung cdp nhfing thong tin quan

trong vd thuc thd trAm tich bidn nong ven bd ddc

trung cho giai doan dAu bidn tidn.

f. Giai doan Holocen (Qrv)

Giai doan Holocen dugc tfnh tri 10.000 nam

d6h nay. Vi€c phAn dinh ranh gidi thuc thd trAm

tich tr€n d6y bidn giiia Pleistocen mu0n vA

Holocen mOt c6ch chinh x6c ld didu hdt sfc kh6.

Vi vay trong pha bien tidn Flandrian tri 18.000 nam

ddn 5,000 ndrn s€ duoc dn dinh 2 ddi duong bd cd

(-50 dcn -60 m vd -20 d€n -30 m nudc). D6i bd -50

ddn -60 m nudc tuong frng v6i Pleistocen muon -

Holocen sdm (Qirllrv) vi ddi bd -20 d€h -30 m

nu6c tudng ung v6i Holocen sdm. Song vi gifia

Holocen sdm vi Holocen gifra c0ng khong the

phan dinh duoc vi vay dei thd hien qu6 trinh tieh

ho6 liOn tuc trdm tich theo thoi gian t6c giri goi ld

thdi ki Holocen sdm - gifta (Qlt'z)..Theo 16 ket

quii phan tich tudi tuyOt doi bing C'* ciia Huang

Jinsen vd Zhu Zhongrong, 1987 c6c m5u san h0

6m ti€u ldy tren Tombolo Luhutou (Nam Trung

Quoc) dI cho c6c gi6 tri dao dOng tri 82351105

deh 2300t90 nam. Didu do chung t6 c6c 6m tiou

san h0 ph6t tridn thinh 2 giai doan : giai doan bien

tidn ( Q l,;'z) le doi vdi c6c gi6 tri tri 8000 ddn 5000

nf,m con sau 5000 nam li bi€n tho6i.

- Giai doan Holocen sdm - gifra (Ql;'z). Pha

bidn tidn Flandrian trong Holocen sdm gila li
nguyOn nhan truc tiOp tao nOn c6c tri hgp cong sinh

tu6ng phan bd tn -30 m nudc ddn +6 m tron ddt lidn.

Theo quy luAt chuydn tudng tu sAu dOn. nOng

trong mfii quan hQ vdi dudng bo dich chuyOn liOn

tuc tir bidn vio ddt lidn trong qu6 trinh muc nu6c

bidn dang cao trOn d6y biifn c6 mat c6c trrdng sau :

l) Tuong bun s6t chfa than bin ddm lAy ven

bidn cd (bm Qlu') phan bd o do sau 20 - 30 m.

2) Tudng cat, cat san, de c6t ven bidn cd (ms

Qln') dc c6t ven bd ld thuc the trdm tich rdt phd

bidn 6 ddy bidn vi ven bidn midn Trung dlc trung

cho bitjn tidn du6i t6c dung ciia s6ng v6 ven bo.

ll4

Tr0n d6y" bidn ven bd (0 - 30 m nu6c) tu Nghc

An dch VlriL fau vd bidn tay fi He Tien ddn Cd

Mau, b6t gap hai thd hc dc c6t ven bd : the hc thf
nhdt phan ud 6 do sau 20 - 30 m c6 tu<ii qfi'zc, the

hc thf hai phan bei ngay 6 ddi bd hien dai c6 tueii

Qln'b.

Cri hai the hc tuong de c6t ndy ddu cong sinh

vdi tudng s6t lagoon thinh mOt t6 hgp tudng cOng

sinh c6 quan hQ nhAn quii.

3) Trrong s6t x6m xanh vffng vinh tucii Holocen

sdm - gifa phdn ddt lidn ld kdt thfic giai doan bidn

tiOn cuc dai Holocen giBa, dac trung boi h€ tdng

Hrii Hung (DBSH), h€ tdng HAu Giang (DBSCL) vd

hQ tdng Thi0u Ho6 (DB ven bidn midn Trung).

Trong giai doqn niy c6c phric h0 dOng thuc vat

rdt da dang. Thrim thuc vAt nhiOt d6i ph6t tridn dat

tdi cuc thinh chidm 60 - 8OVo, trong d6 loii ua dm

chidm 90 -95Vo. Thuc vat bflc thdp cflng ph6t tridn

cuc thinh vdi citc dai bidu : Selaginellaceae (Sela-

ginelta sp.), Schizaeaceae (Schizaea sp', Lygodiunt

sp.), Lycopod iaceae (Lyc opodium sp'), Osmunda-

ceae (Osmunda sp.), Adiantaceae (Adiantunt sp.)'

Reridaceae (P teris sp.), Polypodiaceae (P olypodi-

um sp.), Cyatheaceae (Cyathea sp.).

VDng cia s6ng ven bien duoc dac trung boi

thiim thuc vat ngap man'. Rhizophora sp., Son-

neratia sp., Bruguiera sp. ... DAy ld vat licu tao lop

than br)n l6t dudi tdng s6t x6m xanh ddc trung cho

tudng ddm lAy ven bidn, Hodng Ngw Ki, Ngul'6n

Dirc Tlm goi ld ldp "Giring V6" (mb Qlt').

Giai doan bidn tidn cuc dai tuong duong v6i cic
dO c6t tr6ng o Trung vd Nam Trung BQ ld c6c c6n

sd diOp o Quynh Lrru - NghO An vdi c6c dai bieu :

- Mollusca : Arca sp., Cardium sp', Dosinia

sp., Turitella sp., Cerithium sp., Placula placenta

L., Tapes sp.,P ecten sp..

- Foraminifera: Elphidium tr(tvenum Cush.' E.

hipi dulum Otsh., E I phidi e I La sp., T ri I oc u lina t ri c a-

nina Orb., Pyrgo sp., Quinqueloculina sp., Ammo'

nia beccari L.

- Diatomae : Melosira islandica Omllll,Cyclotel-
Ia comta (Ehr) Kutz., Coscinodiscus subtilusHer.,

C. oculLatus Her., Thalassionema nitzschioides

Grun., Amphora cf . Crassa 4.5..

Day ld c6c lodi ua sdng trong m6i truong bien

nOnc {m.



- Giai doan Holocen mudn (Qfu ) :

Pha bidn lr)i Holocen muOn ( Qfu )vi pha
bidn tieh hiOn dai xdy ra tri 4.000 nam ddn nay dd
tao nOn c6c tu6ng trdm tich sau dAy :

- Tudng bin s6t vting vinh hi€n dai (m Qiu )
phAn bo 6 vinh Ha [,ong, c6c vflng vinh nua kin
ven bidn midn Trung phit tridn t<c ttrua c6c giai
doan tru6c.

- Tuong brin s6t chria than br)n ddm ldy ven
bidn (bm Qfn ) phen bd d ddi d6ng bang chau thd,
tidn chAu thd sOng Hdng vi s6ng Ciiu Long ld hai
chAu thd b6i tu manh. d d6 drrong bo dang tiOh ra
bidn, rung ngap man liOn tuc bi chOn vii tao ra cdc
tudng dAm ldy kidu "bidn h)i".

Ngoii ra tu6ng bin s6t chfta than br)n con gip
o hai crinh quan dlc trung kh6c :

- Cria sOng estuary (Bach DAng),
- B6n drio Cd Mau.

Ctia sOng Bach Ding dang bi bidn ldn c6 dang
estuary. Rung ngAp m+n bi ch6n vDi boi trdm tich
bin s6t bdi tridu chuydn lOn bin s6t bidn ven bd vd
bich thinh ddm ldy ven bidn.

B6n drio Cd Mau di vi dang hinh thinh chc via
than birn Holocen mu6n do rring ng4p mdn li€n tuc
tang tru&ng ra phia bidn nhd bdi tridu ldy duo. c m6
rOng nhd qu6 trinh phAn di "ngudc" trdm tich vd
bdi tu tri ngodi khoi vio bd bing vAt liou s6t min
(honTOVo cdp hat nh6 hon 0,0lmm).

- Tudng c6t bun s6t bidn nOng (m Qfu ) phan bo
chii ycu trOn d6y bidn tri 0 ddn 20 m nudc. Day ld
tu6ng trdm tich hi€n dai du6i t6c dung cria 4 y6u tO

thuli dong luc : s6ng, ddng chdy, ddng phi sa ciia
sOng, ddng chiy ven bd v) thuy tridu. N6i c[ch
kh6c vdt li€u do sOng mang ra bidn sau d6 duoc t6i
vAn chuydn vd t6i trdm tich do s6ng, dong chriy
ven bd vd thuy tridu.

- Tudng c6t bot, bot s6t tidn chAu thd (am Qiu ),
tu6ng trdm tich ndy ti€u bidu nhdt ld ciia sOng

H6ng (cua Ba [at), cua D6y vd cfia sOng C,uu

[.ong. TrAm tich tidn chAu thd tidp ndi vdi sudn
chAu thei tao thinh chAu thej ngap nuoc hinh rd quat
ddi xring c6 dia hinh phric tap do hinh thinh c6c
bar c6t cua s6ng hinh ludi lidm theo c6c chu ky 20
vi 40 nlm dac trung cho khi hau nhict ddi.

Tuong trAm tich hiOn dai Qfn duoc hinh thdnh

sudt trong giai doan bidn lni vd cd trong giai doan
bidfn tich hion dai phri chdng gdi tcn trdm tich bidn
tiOn Holocen s6m - gi0a thdnh mOt ddi (O - 20 m
nudc) bao quanh dudng bo hi€n dai.

rEr luAN
l. Brin d6 tudng d6 - c<j dia l!'toAn Pliocen - D€

Tri ld bfrc tranh sinh dong tiing hop todn di€n vd
lich sri hinh thinh vI tidn ho6 trdm rich, khi hau,
c6c cdnh quan dia lj' tu nhiOn trong mdi quan hO

v6i su thay deii muc nudc bidn vi chuydn dOng
ki€n tao todn thdm luc dia vi c6c ving kdcAn.

2.Trdm tich Pliocen - Dc Tf li hc quii cria hai
qu6 trinh hoat dOng c6 quy luAt ri€ng biet, tuong
chtng dOc lAp nhung lai c6 quan hO v6i nhau rdt
chat chE.

a) Chuydn d6ng kien tao dl quy dinh co brin vi
tri, kidu vd. ngudn gdc c6c loai bdn tring. Tr€n co sd
d6 c6 thd phAn ra hai loai cdc kidu bdn trAm tich
Pliocen - De Tf nhu sau:B6n c6 truc ddi xfng (bd
S6ng Hdng, Cuu [ong, Nam COn Sdn, Phfi Kh6nh,
Thti Chu - Ma hi), bd dAy trAm rich mong dAn vd
hai c6nh, trdm tich c6 cdu trfic s6u nhip (chu k!') tu
dudi lOn : Pliocen, Pleistocen sdm, Pieistocen gi[a,
Pleistocen muOn, Holocen sdm - gifra. Holocen
mu0n

b) Su thay ddi muc nu6c biOn trong Pliocen -
De TfI chi phoi c6c chu ky trdm tich vA phfc hO vi
cd sinh theo c6c dai khi hAu kh6c nhau tr€n the
gi6i (bring l) dd dinh ra ranh gioi dia tAng mOt

cich tuong doi lim co so de liOn h0 c6c thdnh tao
trdm tich De Tf o luc dia vd bidn, gita thdm bidn
trOn luc dia vd thdm bidn dudi d6y bidn thdm luc
dia. D6 chinh ld d{u dn ngmg nghi lAu nhdt trong
c6c pha bidn tidn vd bidn tho6i dao dOng theo
nguy0n lj, "con t6c don" (hinh 5).

3) C6 24 tudng vi nh6m tudng trAm tich trong
De Tri phAn bd trOn d6y bidn thdm luc dia. Tu d0
sau trcn 2500m li pham vi phan bd trdm tich
Pliocen song khOng duoc bidu dicn trcn brin dd vi
nim ngodi pham vi nghi€n criu. Tuy nhiOn trAm
tich Pliocen trong c6c tdi li€u 16 khoan thi bao gdm
tu6ng s6t bOt bidn n6ng, cdt b6t cua sOng ven bidn,
cuOi san n6n quat cua sOng vd s6t den chfa than
bin ddm lAy.

4) Nghicn cfu vd tuong di cd dia l!' voi viec
x6c dinh c6c dudng bd cd vd phan b0 cAc he thdng
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ldng sOng cei, c6c tudng trdm tich trcn co so tCing

hop, xrl l!' c6c kct qui nghiOn cuu khrio sit, phen

tich mAu ctla nhidu tirc giit trong vi ngodi nudc.
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SUMMARY

Pliocene-Quaternary Lithofacies - Palaeogeographical
characteristics in shelf of Vietnam

Geological, Palaeontological, Lithofacies
Palaeo-graphieal and Geomorphological marks
were noted on sea bed of continental shelf. They
have demonstrated sea level change in Pliocene -
Quaternary time. The old coastline zones of
maximum regressions corresponded to glacials of
Dunai, Gunz, Mindel, Riss, Wurml 1, Wurm 2 and
Flandrian.

Old coastline zones have occured on depths
varying from more than 2500m to 30m.'

->2500m:Pliocene,
2000 - 2500 : Early Pleistocene
- 1000-1500 and 400-500m : Middle Pleislocene
- 200 - 300 and '100 - 120m : Late Pleistoeene
- 50 - 60m : Late Pleistocene - Early Holocene
- 25 - 30m : Early - Middle Holocene

The old coaslline zones were characterized bV

typical lithofacies as follows:

- Facies of Sandy alluvial fans
- Shell - sandy - gravel facies of tidal flats
- Sandy barrier bar faeies of coastlines
- Silty clay !agoonal facies
- Biackish silty - clay and peat of coastal swamp

facies position of marine terraces, sedimentary
cycles, and association of lithofacies were closely
related to sea level change in Quaternary after
"pendulum principle". Modern coastline vvould be
youngest and is converging point of evolution
process between two side (continent and shallow
sea) in Pliocene - Quaternary. lt was belong to one
secondary cycle as iast cycle of 5 secondary cycles
in Cenozoic.
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