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Tém tit:

Héa thach tring 18 (foraminifera) va tio véi (calcareous nannofossil) dwoc sir dung rong rii trong cic nghién ctru
sinh dia tAng trim tich bién do ching tién héa nhanh va phan bd rong. Qua nhiéu nim nghién ctru cic trim tich
Pliocen - Pé ti & phia dong thém luc dia Viét Nam thong qua cac giéng khoan thim do diu khi, nhém tic gia nhan
thay hai nhém sinh vt trén thue sw 1a cong cu hi¢u qua dé phan chia chi tiét dia ting cac trAm tich nay. Cac giéng
khoan A, B, C, D, E va F dugc chon dai dién cho khu vire nghién ciru. Ap dung cic tiéu chuin phan déi trung 15 trdi
ndi “N” Blow, “PL” & “PT” Wade va nnk; tiéu chuin phan déi tao voi “NN” Martinii, “CNPL” Backman va nnk,
bang phin chia dia ting va cac déi sinh vit cho cac trim tich Pliocen - D¢ tir ¢ phia dong thém luc dia Viét Nam
di dwgc dwa ra. Theo nghién ciru, trim tich Pliocen sém dwgc giéi han trong cac déi trung 16 PL1-PL3/phan trén
N18-N19, twong trng véi cac doi tao voi CNPL1-CNPL3/NN12-NN15. Tram tich Pliocen mudn gom cac doéi trung 18
PL4-PL6/N20-N21, twong irng véi cac déi tao voi CNPL4-CNPL6/NN16-NN18. Tram tich Pleistocen sém dic trung
béi phu déi trang 16 troi ndi PTla/ph?m dwoéi N22, twong tng véi cac doi tdo voi CNPL6-CNPL10/NN19. Tram tich
Pleistocen mudn - Holocen gém phu déi trang 15 trdi noi PT1b va déi tio véi CNPL11/NN20-NN21. Két qua cho
thay su phi hop cia phan chia dia ting ¢ khu vue nghién ctru voéi cac tiéu chuin phan déi chuin trong giai doan
Pliocen - P¢ tir & vung bién Thai Binh Duwong va vi do thap. DAy la tién dé ap dung cho cac nghién ctru va lién két
dia tAng & thém luc dia Viét Nam va cac khu vue 1an cin.

Tir khéa: dong thém luc dia Viét Nam, Pliocen - D@ tir, tio voi, trang 18 tréi néi.

Chi s6 phén logi: 1.5

tong hop cac tai lidu dia chit khu vuc. Cong tac tong hop
va minh giai c4c tai liéu phan tich mau, dic biét 1a tai liéu
¢b sinh chua dugc quan tim ding mirc. Do vay, cac két qua
nghién ctru dia té“mg va lién két dac diém dia chét cac trAm
tich nay phan nao van con gip nhiéu kho khin va han ché.

Gidi thiéu chung

Thém luc dja Viét Nam c6 dién tich rong hon 1 triéu km?
[1], dugce xem la viing c6 cdu trac dia chat phirc tap va chira
nhiéu tiém nang khoang san [2, 3]. Trong nhiing nim gan
day, cac tram tich Pliocen - Dé tir & thém luc dia Viét Nam

da thu hit sy quan tdm dac biét cua cac nha dia chét boi tiém
ning cac khoang san rin va phi kim chira trong ching [2-4].
Dé cong tac tim kiém tham do cac khoang san nay dat hiéu
qua cao, bén canh viéc nghién ctru cac dac diém dija chét,
kién tao khu vuyc thi viée phén chia va lién Kkét dia téng cac
tap tram tich ciing dong mot vai tro hét sirc quan trong.

Cho dén nay, mot s6 cong trinh nghién ciru dia ting
trong céc tram tich Pliocen - Dé Tt da dong gop dang ké
trong vi€c phan chia dia tﬁng tram tich Pliocen - Dé tir, dién
hinh nhu céc cong trinh nghién ctru ciia Tran Nghi va nnk
(2010, 2014) [5, 6], Mai Thanh Téan va nnk (2013) [7], Pinh
Xuan Thanh (2016) [8]. Tuy nhién, hau hét cac nghién ctru
nay déu tp trung vao viéc minh giai tai liéu dia chan va
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Cac hoa thach ¢6 sinh dong mot vai tro quan trong trong
nghlen cuu dia tang, khoi phuc ¢6 moéi trudng tram tich va
cac bdi canh kién tao lién quan [9]. Trong d6, tao voi va
tring 16 dwoc xem 14 hai nhom sinh vt rat hitu ich do chiing
phan bd rong va cé tinh nhay cam cao véi su thay doi khi
hau va muc nude bién. Do vay, viéc Kkét hop nghién ctru sy
phan b cua cac hoa thach nay trong tram tich gitip cac nha
dia chat danh gia dwoc sy thay doi vé dia tang, khi hau va di
kém véi céc dau higu hinh thanh khoang san ¢6 lién quan.

Trai qua hon 40 nam nghién ctru ¢6 sinh dia tang & cac
giéng khoan tham do dau khi trén thém luc dia Viét Nam,
chung t6i da c6 mot dir ligu kha hoan chinh vé cac hoa thach
tring 16 tréi nbi va tao voi trong tram tich Pliocen - Dé tir &



s Khoa hoc Tu nhién

Pliocene - Quaternary
biostratigraphy in the east
of Vietnam continental shelf
based on the calcareous nannofossil
and foraminifera documents

Thi Tham Nguyen®, Van Su Nguyen, Thi Hoa Ta,
Hoang Dam Mai, Hoai Chung Nguyen

Vietnam Petroleum Institute
Received 22 January 2020; accepted 23 March 2020
Abstract:

Foraminifera and calcareous nannofossil are widely used
in the marine biostratigraphy study due to their rapid
evolution and wide distribution. Through many years of
studying Pliocene - Quaternary in the east of the Vietnam
continental shelf via oil and gas exploration wells, the
authors found that these two fossil groups were really
effective tools for dividing details these sediments. The
A, B, C, D, E, and F wells were chosen as a presentative
for the study area. Following the standard zonal schemes
of planktonic foraminifera “N” Blow, “PL” & “PT”
Wade, et al.; the standard zonal schemes of calcareous
nannofossil “NN” Martini and “CNPL” Backman, et al.,
the Pliocene - Quaternary biostratigraphic framework
in the studied area were established. In this study, the
early Pliocene sediments were limited to the foraminifera
zone PL1-PL3/upper N18-N19, corresponding to the
nannofossil zone CNPL1-CNPL3/NN12-NN15. The late
Pliocene sediments consisted of the foraminifera zone
PL4-PL6/N20-N21, corresponding to the nannofossil
zone CNPL4-CNPL6/NN16-NN18. The early Pleistocene
sediments were characterised by foraminifera subzone
PT1a/thelower N22, approximate to the nannofossil zone
CNPL7-CNPL10/NN19. The late Pleistocene sediments
include the foraminifera subzone PT1b/the upper N22
and nannofossil zone CNPL11/NN20-NN21. The results
exhibited that the suitability of stratigraphic division in
the studied area with the standard zonal schemes in the
Pliocene - Quaternary period in Pacific and low - latitude
oceans. This is a premise to apply for the stratigraphic
study and correlation in the Vietnam continental shelf
and adjacent areas.

Keywords: calcareous nannofossil, east of Vietnam
continental shelf, planktonic foraminifera, Pliocene -
Quaternary.
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khu vuc nay. Trong bai bao nay, chung t01 trinh bay cac két
qua nghién ctru hoa thach trung 18 tr01 ndi va tao voi trong
trim tich Pliocen - D@ tr tai mot sd gleng khoan ¢ khu vuc
phia dong thém lyc dia Viét Nam duya theo cac tiéu chuin
phan déi & ving bién Thai Binh Duong va vi d6 thip. Qua
d6, nhom tac gla thiét 1ap so d6 phan chia cac d6i, phu déi
trung 10 troi n01 va tao voi dya trén cac dir kién hoa thach
chi dao trong trim tich Pliocen - D¢ tir, gop phan lam sang
t6 burc tranh dia tang khu vuc, dong thoi lam tién dé dé ap
dung cho cac nghién ctru dia tang trong khu vuc va cac viing
lan can.

Dif ligu va phuong phap nghién cifu

Dit liéu trinh bay trong nghién ctru nay gom két qua phan
tich hoa thach tring 18 va tao voi thu thap ¢ 6 giéng khoan,
thudc nhiéu bé trAm tich khac nhau dic trung cho khu vuc
phia dong thém lyc dia Viét Nam, vi tri cac giéng dugc thé
hién trong hinh 1. Cac giéng khoan dugc ky hi¢u A, B, C,
D,EvaF, sép xép 14n luot theo thir ty tir bac xuéng nam.
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Hinh 1. So db khu vwe nghién ctru va vi tri cac giéng khoan dai
dién.



Téng s6 mau phan tich & nghién ciru nay 1a 290, trong do
210 méu phan tich hoa thach tring 16 va 290 mau phan tich
hoéa thach tao voi, da phan déu 1a mau vun. Giéng khoan A
¢6 35 mau trong khoang d¢ sau 1.058-2.800 m; giéng khoan
B ¢6 35 mau trong khoang do sdu 600-820 m; giéng khoan
C c6 44 mau trong khoang d¢ sau 515-1.350 m; giéng khoan
D c6 42 miu trong khoang d6 sau 248-932 m; giéng khoan
E ¢6 89 mau trong khoang do sau 235-2.011 m; va giéng
khoan F c6 45 mau trong khoang d¢ sau 1.700-2.050 m. Tai
mobi giéng khoan, s6 lugng mau phan tich tring 15 va tao voi
hau hét gléng nhau, ngoai trur giéng khoan A (39 mau phéan
tich trung 16, 89 mau phan tich tao voi) va giéng khoan F (15
mau phan tich trung 15, 45 mau phan tich tao voi), cic mau
duoc lay cach nhau 10 dén 20 m.

Cac mau phan tich hoa thach trung 16 troi nél duogc gia
cong theo phuong phép rira mau [10]: can 30 g tram tich va
cho vao coc; cho tr tr dung dich H,O, 30% vao cdc; ngdm
mau ¢ nhiét d6 phong, dé qua dém hoac lau hon dén khi vat
liéu hitu co bi oxy hoa va sét tach ra hoan toan; rua sach
bang nudc qua hé thong riy 63 um-1 mm; séiy kho mau
bang tii sdy ¢ nhiét do 60-80°C; can khdi lugng mau con
lai sau khi di sdy kho; g6i mau va ghi thong tin. Phan mau
sau khi gia cong s& dugc quan sat dudi kinh hién vi soi ndi
Zeiss Stereo Discovery V12 va V20. Cac hoa thach tring 16
duoc xac dinh dua theo hé théng nhén dién cua céc tac gia
Kennett & Srinivasan (1983) [11], Bolli & Saunders (1985)
[12]. Hinh anh cac hoa thach dugc chup & nhiéu d6 phong
dai khac nhau (10 dén 100 1an) bang may anh k¥ thuat sé
AxioCam MRCS5 va phan mém AxioVision 4.9.1.

Cac mau phan tich héa thach tao voi duoc gia cong theo
phuong phap phét mau 1én ban kinh [10, 13]: cho mot lugng
nho tram tich 1én ban kinh va nghién nho; nho vao vai giot
nude cat; dung tam théng tron déu dé tao thanh thé van;
trai déu thé van thanh 16p mong trén bé mat ban kinh; sy
kho trén bép dién trong vai phut & nhiét d6 60-80°C; cho
nhwa Canada vao tim kinh pha va ap vao phén mau trén
ban kinh; dun nong dé phan nhya gin chay ra; dé nguoi va
lam sach 1at mong bang con va xa phong; ghi thong tin mau
1én 14t mong. Cac lat mong dugc quan sat dudi kinh hién vi
phén cuc Zeiss Axio Imager A2 va A2m. Xac dinh tén hoa
thach dua theo hé théng phan loai va nhan dang cua Young
(1998, 2020) [14, 15]. Hinh anh cac hoéa thach duoc chup
& d6 phong dai 1.000 lan (sir dung vét kinh 100x, kém dau
nhiing) bang may anh ky thuat sé AxioCam MRC5 va phin
mém AxioVision 4.9.1.

Phan chia dia téng va cac déi sinh vat thuong dugc dua
vao su xudt hién dau tién/noc (top), su xuat hién sau cting/
day (base), sy xuét hién phd bién hoac xuét hién cyc thinh
cua céc loai hoa thach chi dao trong giéng khoan theo chiéu
sdu tir trén xubng dudi. Dya theo nguyén tac nay, nhiéu tiéu
chuan phén chia déi di dwoc cong bd va ap dung cho cac
nghién ctru hoa thach tring 16 va tio voi & ving bién vi do
thap va Thai Binh Duong. Nhitng ndm trudc day, cac nha
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nghién ctru sinh dia ting cha yéu ap dung tiéu chuén phan
dé6i trung 15 troi ndi “N” Blow (1969) [16], tiéu chudn phan
doi tao voi “NN” Martinii (1971) va “CN” Okady & Burkry
(1980) [14, 17]. Céc tiéu chuan nay da mang lai hiu qua
cao cho cac nghién ciru sinh dia tang. Tuy vay, nhiéu déi
c6 dia tang con tuong ddi dai, ngoai ra mot s ranh gioi dia
tang con nam léch kha 16n so v6i ranh gii doi. Dé khic
phuc nhiing han ché nay, trong nhirng nim gan diy, cac nha
¢6 sinh da nghién ciru va cong bd tiéu chuan phén chia doi
chi tiét hon cho cac tram tich Kainozoi n6i chung va Pliocen
- Pé tlr néi riéng, dién hinh 14 tiéu chuan phan doi trung 16
“PL” & “PT” Wade, et al. (2011) [18] va tiéu chuan phin
déi tao voi “CNPL” Backman, (2012) [19]. Trong bai bao
nay, cac tac gia s dung két hop tiéu chuan phan chia doi
tring 18 trdéi ndi “N” va “PL” & “PT”; tiéu chuén phéan déi
tao voi “NN” va “CNPL” dé nghién ctru dia tang Pliocen -
bé tir 6 khu vuc.

Két qua nghién ciiu

Nhin chung, phirc hé héa thach tring 16 va tdo véi trong
tram tich Pliocen - Dé tir & cac giéng khoan nghién ctru
dugc bao ton tot, rat phong phu va tinh da dang loai cao.
Két qua phén tich da tim thdy 13 dit kién hoa thach chi dao
trung 13, 16 dit kién hoa thach chi dao tao véi. Ap dung cac
hé théng phan déi tiéu chuan, tram tich Pliocen - Dé tir khu
vuc phia dong thém lyc dia Viét Nam duoc chia thanh 7 doi
tring 13 troi ndi theo tidu chudn Wade, et al. (2011), ky hiéu
PL1-PL6 va PTI; 4 d6i trung 15 troi ndi theo tiéu chudn
Blow (1969), ky hi¢u N19-N22; 11 doi tao voi theo tiéu
chuan Backman, et al. (2012), ky hi¢u CNPL1-CNPL11;
va 10 ddi tao voi theo tiéu chuan Martinii (1971), ky hiéu
NN12-NN21. Theo thir tu tudi trdm tich tir ¢6 toi tré, dac
trung cac doi duge mé ta chi tiét nhu dudi day:

Pliocen som

Tring 16 troi né'iﬂ: tram tich Pliocen sém dugc chia thanh
3 ddi trung 10 troi noi PL1-PL3 twong tng voi phan trén cua
ddi N18-N20.

bdi PL1: noc cia déi PL1 dugc xac dinh boi top
Globoturborotalia nepenthes, day cua doi nay dugc xac
dinh bdi base Globorotalia tumida va base Globoquadrina
dehiscens.

boi PL2: noc cia doi PL2 dugc xac dinh bdi top
Globorotalia margaritae va day cua ddi nay duoc xac dinh
boi top Gloturborotalia (Globigerina) nepenthes.

boi PL3: noc doi PL3 duoc gidi han boi top
Sphaeroidinellopsis seminulina, top Pulleniatina primalis,
top Globorotalia pleisiotumida va day cta doi PL3 dugc
xac dinh boi top Globorotalia margaritae.

Tdo véi: tram tich Pliocen sém gém 3 d6i tao voi
CNPLI1-CNPL3 tuong ung véi 4 doi NN12-NN15.

DG&i CNPL1/phan trén NN12: thudc phan day cia
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Pliocen, ¢6 dia tang tuong d6i ngan, dic trung boi khoang
xuét hién cta Ceratolithus armatus. O céc giéng khoan A,
B va D, CNPL1/NN12 dugc phan chia rd rang. Tuy nhién,
d cac giéng khoan C, E va F, d6i nay dugc xac dinh dang
dé6i két hop CNPL1-CNPL2, CNPL1-CNPL3 hozc NN12-
NN15 do khong tim thay Ceratolithus armatus.

P6i CNPL2/NN13: duge xac dinh chi tiét ¢ cac giéng
khoan B va D dya vao khoang dia tang tir top Ceratolithus
armatus 161 base Discoaster asymmetricus. Ngoai ra, day
dm nay con dic trung boi base Ceratolithus cristatus. O cac
gleng A, C,EvaF, ddi CNPL2/NN13 duoc xac dinh 1a dang
d6i két hop CNPLI-CNPL2, CNPL2-CNPL3, CNPLI-
CNPL3 do vang mit Ceratolithus armatus.

D1 CNPL3/NN14-NN15: noc cua doi duoc xac dinh
bdi top Reticulofenestra pseudoumbilicus (5-7 pm) va top
Reticulofenestra pseudoumbilicus (>7 um) hoéc top phong
pht cta Sphenolithus abies va day cuia déi nay xac dinh boi
base Discoaster asymmetricus.

Pliocen muén

Triing 16 tréi néi: trAm tich Pliocen mudn dic trung boi
cic d6i triung 16 PL4-PL6 va tuong tng véi N20-N21.

badi PL4: day doi xac dinh bdi top Sphaeroidinellopsis
seminulina, n6c déi xac dinh bdi top Dentoglobigerina
altispira.

badi PLS: xac dinh tu top Dentoglobigerina altispira
téi top Globorotalia miocenica hoac top Globorotalia
pseudomiocenica.

D6i PL6: 1a phan noc Pliocen. cua ddi PL6 dugc xac
dinh bsi su xudt hién sau cung cua Globigerinoides
fistulosus hoac top Globigerinoides extremus va day ctua déi
nay dugc xac dinh boi top Globorotalia miocenica hay top
Globorotalia pseudomiocenica.

Téo véi: tram tich Pliocen trén giGi han boi cac déi tao
v6i CNPL3-CNPL6 va tuong ing vdi NN16-NN18.

P61 CNPL4/NN16 ghi nhan su Véng mat cua
Reticulofenestra pseudoumbilicus (bao gdm cé loai c6 kich
thudc 5-7 pm va >7 pm) ciing nhu sy suy giam vé s6 lugng
cua Sphenolithus abies. Noc CNPL4 dugc xac dinh bdi top
Discoaster tamalis, trong khi d6 noc NN16 thuong cao hon
no6c CNPL4, xac dinh boi top Discoaster surculus.

Péi CNPLS/NN17: néc cia CNPL5/NN17 duoc xac
dinh bai top Discoaster pentaradiatus, ddy CNPLS gidi han
bdi top Discoaster tamalis va day NN17 xac dinh boi top
Discoaster surculus.

DGi CNPL6/NNIS: tiép tuc ghi nhan sy suy giam ciia
gidng Discoaster, dic trung boi dia ting tir top Discoaster
pentaradiatus t&i top Discoaster brouweri. Noc d61 CNPL6
la co so xac dinh noc Pliocen.
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Pleistocen som

Tram tich Pleistocen sém co dia tang bét gap day du ¢
cac giéng khoan D va E. O cac giéng khoan A, B, C va F,
mau phan tich trong tram tich ndy chi c6 & phan day. Nhin
chung, mirc d6 bao ton cac hoa thach tring 16 trdi noi trong
tram tich Pleistocen sém kém hon so véi cac hoa thach tao
vOL.

Triing 16 tréi noi: trim tich nay dic trung boi déi tring
15 troi ndi PT1a/phan dudi N22, duge gidi han & day boi top
Globigerinoides extremus, trong khi d6 noc ciia cac trim
tich nay duoc xac dinh dya trén top Globorotalia tosaensis.
Ngoai ra, top Globigerinoides fistulosus ciing 1a co s& xac
dinh déy cac tram tich nay.

Tdo véi: trAm tich Pleistocen sém gdm cac déi tao voi
CNPL7-CNPL10, cac doi nay tuong duong voi doi NN19.
Hoa thach tao voi c6 thanh phan loai trung binh, nhung s6
lugng ting lodi déu phong phu hodc rat phong phu, dién
hinh nhét 1a Reticulofenestra minuta va Gephyrocapsa
small. Bén canh do, cac doi nay ciing ghi nhan sy xuét hién
phong phu ctia Gephyrocapsa oceanica, tan suit bat gip
lién tuc. Ngoai ra, cac ddi tdo voi c6 nhitng dac trung riéng
nhu sau:

D6i CNPL7: thuong c6 dia ting ngin, xac dinh tir top
Discoaster brouweri to1 top Calcidiscus macintyrei. D6
nay gap ¢ tat ca 6 giéng khoan nghién ctru.

D6i CNPLS: chi gip ¢ cac giéng khoan D va E, kéo
dai tr top Calcidiscus macintyrei t6i top Helicosphaera
sellii. O giéng khoan E, d6i CNPL8 dugc két hop véi cac
d6i CNPL9 va CNPL10 thanh dang d6i két hop CNPLS-
CNPL10 do khong tim thay top Helicosphaera sellii.

D&i CNPLI va CNPL10: khoang diatang hai d6inay dugc
xac dinh tir top Helicosphaera sellii t1 top Pseudoemiliania
lacunosa. Top phong pht cia Gephyrocapsa (>4 pm)
thuong rat khé xac dinh & cac giéng khoan, do d6 hai doi
nay dugc xac dinh dang Kkét hop CNPL9-CNPL10.

Pleistocen giita - muon

O cac giéng khoan nghién ctu, trém tich Pleistocen
gitra - mudn chi co mau phén tich ¢ gleng khoan E. Cac
giéng khoan con lai, cac mau phan tich déu c6 dia tang tudi
Pleistocen sém tré xudng. Do viy, két qua phéan chia dia
tang va cac déi trung 15, tao voi ciing nhu dic trung timg
déi duoc trinh bay trong nghién ctru nay chu yéu dya vao
két qua phan tich hoa thach & giéng khoan E.

Trimg 16 tréi noi: tram tich Pleistocen gitra - mudn
gébm phu ddi PT1b va phan trén d6i N22, xac dinh tir
top Globorotalia tosaensis va kéo dai téi hién tai. Phu
d6i PTI1b ddc trung boi s xudt hién cua Globorotalia
truncatulinoides va Globigerinoides ruber. Blow (1969)
[16] cho rang tram tich Pleistocen giita - mudn gom céc doi
N22-N23, tuy nhién, Wade, et al. (2011) [18] nhan thay tram
tich Pleistocen - Holocen chi gi6i han trong doi N22.
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Hinh 4. Bang phan déi triing 16 tréi ndi va tao voi trong Pliocen - Pleistocen ap dung cho thém luc dia Viét Nam.

Ttr két qua phan tich va minh giai & trén, bang phan doi
trang 15 tréi ndi va tao voi trong Pliocen - Pleistocen dugc
thiét 1ap va ap dung cho phia déng thém luc dia Viét Nam
(hinh 4).

£ ~
Ket luan

Két qua nghién ciru dia tang cac tram tich Pliocen - Dé
tor & phia dong thém luc dia Viét Nam cho théy su tuong
dong cuia t6 hop hoa thach chii dao da tim thay véi khu vire
bién Thai Binh Duong va khu vuc vi d6 thap, tir d6 di giup
cho viéc phén chia khoang dia tang trong khu vuc nay dugc
13 rang va chi tiét hon so véi cac nghién ctru trude day. Trén
co s6 két qua nghién ctru hoa thach trung 18 tréi ndi va tao
vOi & 6 giéng khoan tham do dau khi ¢o su hién dién cua
tram tich Pliocen - D¢ t, ching t6i da phéan chia chi tiét
dia tang cho cac trdm tich nay: Pliocen som (gom cac doi
trang 13 troi ndi tir PL1-PL3/phan trén N18-N20 va cac doi
tao voi CNPL1-CNPL3/NN12-NN15), Pliocen mudn (gdm
cac d6i trung 15 troi ndi PL4-PL6/N20-N21 va cac déi tao
v6i NN16-NN18), Pleistocen som (gém ddi tring 18 troi nbi
PT1a/N22 va CNPL7-CNPL10/NN19) va Pleistocen mudn
(gbém d6i trung 15 troi ndi PT1b va CNPL11/NN20-NN21).
Ranh gidi cac don vi dia tang dugc xac dinh dong thoi boi
cac noc doi trang 16 tréi ndi va tao voi. Noc Pliocen sém
duoc xac dinh bdi néc doi trung 15 troi ndi PL3 va noc dai
tao voi CNPL3 hay n6c NN15. Noc Pliocen mudn dugc xac
dinh boi noc déi trang 16 tréi ndi PLE va noc doi tao voi
CNPL6 hay noc NN18. Noc Pleistocen som dugc xac dinh
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boi néc phu déi tring 16 tréi néi PT1a va noc doi tao voi
CNPL10 hay ndc NN19. Pleistocen mudn va Holocen xac
dinh boi ndc phy d6i tring 15 tréi néi PT1b va néc tao voi
CNPL11 hay néc déi NN21. Pay ciing 1a tién dé ban dau
g6p phan hd trg cic nha nghién ctru sau nay luan giai moi
tuong quan giita cac tap trAm tich nho va cac td hop khoang
san lién quan cling nhu cic nghién ctru lién quan dén bién
ddi khi hau, su thay ddi muc nudc bién hay diéu kién xay
dung céc cong trinh trén bién trong khoang dia tang sau nay.

LO1 CAM ON

Nghién cttu nay dugc thyc hién bdi sy tai tro ciia Vién
Dau khi Viét Nam. Tép thé tac gia xin tran trong cam on.
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