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Tom tat

Nghién ctiu dia tang trong giéng khoan dau khi phu thudc vao phuong phap nghién ctiu va dac trung clla mau dugc thu thap (loai
mau, khodng cach gitia cdc mau) nén ranh gidi dia tang cta giéng khoan c6 thé dao ddng trong khoang tram tich nhét dinh. Vi vy, khi
danh gié lai tiém nang dau khi hodc m@ rong doi tuong tim kiém tham do dau khi ctia khu vuc, can nghién ctiu bé sung cac bang chiing,
sukién dia chét @€ chinh xac hda ranh gidi dia tang giéng khoan va lién két dia tang khu vuc. Cac nghién ciiu nay thuting st dung phuong
phdp sinh dia tang va dia chan dia tang.

Bai bao cung cap bang ching vé sinh dia tang dé chinh xac héa ranh gidi dia tang giita tram tich Miocene va Oligocene khu vuc phia
Béc bé Malay - Thé Chu va so sanh véi dia tang tong quat cta bé Malay. K&t qua nghién ctiu xac dinh noc ctia tram tich Oligocene sau khi
dugc chinh xac hda cao hon so véi cac nghién ctu trudc day trén co sé tim thay hoa da dinh tang trong 1 chu ky phong phi hoa da; c6 su

tuong dong vé dac diém sinh dia tang gitta khu vuic nghién ctiu va bé Malay.

Turkhéa: Sinh dia tang, vat chét hitu co, bao ti phdn, Oligocene, Miocene, bé Malay - Thd Chu.

1. Giéi thiéu

Viéc chinh xac hoa ranh gidi dia tang thudng xuyén
dugc cap nhat bsi cac nghién ciu chuyén nganh nham
thu thap cac thong tin méi, phat hién mai vé su kién dia
chat, bang ching vé hoa da hay dau vét sinh vat c6 gia
tri dinh tang (marker). Déi vé6i Hiép héi Dia tang Qudc té
(International Commission on Stratigraphy - ICS), viéc cap
nhat ranh gidi dia tdng toan cau théng qua Thang thoi
gian dia chat (geologic time scale) dugc thuc hién 4 nam/
Ian. Vi vay, ranh gigi dia tang khong han la bé mat dia chat
¢6 dinh ma c6 thé thay déi khi c6 cac phat hién mai. Doi
vGi dia tang dia phuong, déc biét la trong linh vuc dau khi,
cac déi tugng nghién ctu khéng phai 16 ra trén thuc dia
ma théng qua thé tich mau rat nho Iy tir giéng khoan. Vi
vay, viéc xac dinh ranh gidi dia tang trong giéng khoan
phu thudc vao nhiéu yéu t6 nhu: khoang cach ldy mau,
loai mau, s6 lugng mau dugc nghién cliu va phuong phap
nghién cuu.

=x Ngay nhdn bai: 13/4/2022. Ngdy phdn bién ddnh gid va siia chifa: 13 - 28/4/2022.
% Ngay bai bdo dugc duyét ddng: 20/5/2022.

Hién nay, ranh gidi dia tang Miocene va Oligocene &
bé Malay c6 nhiéu su thay d6i dang chuy. Nghién ctiu clia
Morley [1, 2], Lunt [3] cho thay néc clia tram tich Oligocene
dugc xac dinh cao hon so véi cac nghién ctu trudc day
clia Muhamad [4], Madon [5], Yakzan [6]. Ca s& d€ so sanh
dua trén két qua nghién ctu sinh dia tang va lién két dia
chan - dia tang. BE Malay - Thé Chu trén thém luc dia Tay
Nam Viét Nam, thuéc phan viing cau tric phia Dong Bac
cla bé Malay va phia Nam ca bé Pha Quéc [7], chiu su
chi phéi chung ctia khung dia tang bé Malay. Su thay déi
vé ranh gidi dia tang gilta Miocene va Oligocene cla bé
Malay cé thé cing xay ra & bé Malay - Thé Chu. Vi vay,
nhém téac gid bai bao nay chon khu vuc phia Béc bé Malay
- Thé Chu (Hinh 1) dé thuc hién nghién cdu véi muc tiéu
la chinh xac hoa ranh gidi dia tang tram tich gitta Miocene
va Oligocene, lién hé dac diém sinh dia tdng Oligocene va
maéi trudng 1dng dong véi bé tram tich Malay.

BE Malay - Thé Chu la bé dugc hinh thanh theo co
ché& tach gian kéo toac (pull-apart) sdu va rong trong suét
Eocene gita hodc muodn dén Oligocene bén trai dut gay
trugt bang (strike-slip) doc theo céc d6i c6 xu hudng Bac
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Tay Bac [7, 8]. Bé6i dut gay Thé Chu tao nén dai dut gay trugt bang
bén trdi chu yéu lién quan dén cac dang kién tao ép trdi (extrusion
tectonism) & Doéng Nam A. Ddi dut gay nay tao ra vét nut (rift) sdu, mé
rong vé phia Nam va két ndi vai trung tdm ctia bé Malay [8].

C4u tric bé Malay - Thé Chu gém tang cau tric trudc Cenozoic va
tang cdu tric Cenozoic. Trong d6, tang cau tric Cenozoic la tang tram
tich Paleogene - Neogene - Dé T, phu tryc tiép trén tang méng co

B 50 km
PHU QUOC

Hon Thom

Qb. Nam Du41

QP. Thé Chi
47/M

43
DBSCL-04

44 37

45 38

39
40/02
Hinh 1. So d6 thém luc dia Tay Nam va khu vuc nghién ciu.
0 N DB
‘I -
Az 7
f i
=
34
4
. 5 km

Hinh 2. Mt cdt dia chdn ngang qua dia hao Thé Chu thudc khu vic nghién citu, phdt hién tram tich
Focene (?) & d¢ sdu tuong ddi Ion [8].
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tudi trudc Cenozoic. Theo tai liéu giéng khoan,
mdi chi phat hién tram tich Oligocene, chua
phat hién cac tram tich Eocene (?) va ¢ hon.
Tuy nhién, theo tai liéu minh giai dia chan cat
ngang qua dia hao Thé Chu, da phat hién 1 bé
mat phan xa & dé sau tuong déi I6n trong 1
dut gay, ¢ thé la tram tich Eocene (?) (Hinh
2). Céc tram tich Oligocene dugc phan bé cha
yéu trong céc dia hao va sudn cla cac cau
tao; dugc phan cach béi hé thong dut gay co
hudng BDéng Bac - Tay Nam va Bac Nam vdi bé
day thay d6i tr 500 - 1000 m, dugc dinh danh
la hé tang Kim Long [9]. Tram tich cGa hé tang
nay lap day cac dia hao ti pha dau déng tao
rift (syn-rift) dén pha odn véng sém, tudi tu
Oligocene sém dén dau Miocene sém. Phan
dudi la tram tich déng tao rift, cht yéu la cac
tram tich hat vun dugc ldng dong trong méi
trudng séng ngodi, ddm hé. Phan trén chuyén
ti€p tur tram tich dong tao rift sang tram tich
pha 0an véng sdm, thé hién badi su ma& rong
cac tram tich s6ng ngoi, dam hé ma dac trung
la “tap sét K” tuong Uing vai phan trén cling
mang tinh khu vuc trong bé Malay - Thé Chu.
Tram tich dam ho6 phan b6 rdng & khu vuc phia
Bic cla bé (L6 A, B). Cac tap sét két, sét than
giau vat chat hitu co cta hé tang Kim Long la
cac da me sinh dau va khi truéng thanh [7, 10].

Tram tich Neogene - D& T (sau tach gian),
trong d6 Miocene sdm chu yéu thuéc tudng
long séng, dam hé chau thé, chiu anh hudng
cUa bién néng ven bd vao cudi Miocene sém.
TU Miocene gilta dén Pliocene - Dé Td, tram
tich dugc 1dng dong trong méi trudng bién
ven bd va bién néng, chiu tac déng cla tuéng
déng bang chau thé [7].

2. Tai liéu va phuong phap nghién ciu

Nghién ctu sinh dia tang dugc thuc hién
trong 7 giéng khoan véi 154 mau da thudc
phan vling cau trdc dai phan di dia hao, dia lay
Thé Chu, phia Bic cia bé Malay - Thg Chu. Déi
tugng nghién ctu la cac tram tich Oligocene,
loai mau vun (109 mau) va mau 16i (45 mau)
vGi khoadng céch mau tur 5 - 40 m. Mau dugc
thuc hién nghién ciu theo phuong phép cé
sinh véi cac chi tiéu phan tich bao t&r phan hoa,
trung 16 va tao voi.
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Phan tich hda da tao voi, nhan dang va phan chia
hda da theo cac dgi NP cia Martinii (1971), déi CNO cta
Backman (2012) dé xac dinh tudi tusng d6i ctia tram tich.

Phan tich hoa da trung 16, nhan dang va phan chia
héa da trung 16 trdi ndi theo cac ddi P clia Blow (1969),
trung 16 bam day theo cac déi O clia Wade (2011) dé xac
dinh tudi tuong déi va trung 16 bam day méi trudng ldng
dong tram tich.

Phan tich héa da bao tir phan hoa, nhan dang héa da
dinh tang theo khung dia tang khu vuc thém luc dia Viét
Nam va Déong Nam A dé xac dinh tudi dia chat tuong d6i
cUa tram tich; phan chia cac dang héa da theo nhom moi
trudng sinh thai sau Haseldonckix (1974), Morley (2019) dé
minh gidi moi trudng lang dong tram tich [11]. Nghién cdu
tudng bao ti phan hoa (palynofacies), danh gia mic d6
phong pht va phan loai cac dang vat chat hitu co thu dugc
trong tram tich gdbm manh vun hiu co (palynomaceral -
PM) va vat chat hitu co vé dinh hinh (amorphous organic
matter - AOM) theo Zwan [12], Whitaker [13], Tyson [14,
15], Batten [16] d€ xac dinh méi trudng lang dong tram
tich.

3. Két qua va thao luan
3.1. Ddc diém sinh dia tdng

Trong cac thanh tao tram tich Oligocene khu vuc
nghién ctu khéng tim thay di tich, héa da dac trung cua
méi trudng bién nhu trung 16 va tdo véi ma chia phong
phu cac phic hé hoa da bao tir phan hoa ngudn goc luc
dia. Phuc hé héa da chiém ty lé cao va dac trung gom téo
nudc ngot: Bosedinia, Botryococcus, Pediastrum; phuc hé
dam lay/ven ria hé: Magnastriatites howardi, Stenochlaena
palustris,
Graminae

Palmaepollenites,  Calamus,
undiff,  Polypodiisporites
Crassoretitriletes nanhaiensis. Ngoai ra, cac phuc hé héa da
chiém ty lé thap véi su phan bé rong va phé bién ctia bao
tr - phan nudc ngot, phan én dsi ndi cao. Khéng tim thay
su hién dién clia cdc phic hé héa da ring ngap man va tdo
bién (marine dinocyst).

Barringtonia,
perverrucatus,

Tuéi cla cac tram tich Oligocene khu vuc nghién
cliu dugc xac dinh bdi t6 hgp hoa da dinh tang trén
thém luc dia Viét Nam: Verrutricolporites pachydermus,
Jussieua, Gothanipollis basensis, Meyeripollis naharkotensis,
Lycopodiumsporites neogenicus, Cicatricosisporites
dorogensis,  Trilobapollis ellipticus. Trong do,
Verrutricolporites pachydermus chi xuat hién trong
Oligocene mudn, Cicatricosisporites dorogensis xuat hién
trong Paleogene. Ddc biét, Meyeripollis naharkotensis xuat

hién phé bién trong tram tich Oligocene & cac bé Malay,
Natuna, Sarawak. Su xuat hién sau cung (LAD) cta hoa da
nay tuong ducong vGi mat phan xa dia chan L (Esso) & bé
Malay [3]. Meyeripollis naharkotensis & thém luc dia Viét
Nam chi tim thdy kha phé bién & bé Malay - Thé Chu va
Nam Cén Son, rat hi€ém xuat hién & cac bé khac. Ngoai ra,
cac hoa da Crassoretitriletes nanhaiensis, Crassoretitriletes
vanraadshooveni, Magnastriatites howardi, Margocolporites
vanwijhei xuat hién |an dau tién (FAD) tu Oligocene (tudi
khong ¢6 han Oligocene) trén thém luc dia Viét Nam [17].

Tram tich Oligocene & thém luc dia Viét Nam, khu vuc
thém Sunda thudng chia phong phua phuic hé héa da
Bosedinia dac trung cho moi trudng hé nudc ngot trong
giai doan syn-rift. Phiic hé nay rat co y nghia trong viéc xac
dinh moi trudng va lién két dia tang. Trong khu vuc nghién
clu phat hién 1 tap phong phu Bosedinia (50 - 90% tong
luong hoa da) tai cac giéng khoan TX-3X (2009), KX-3X
(2006) véi bé day tram tich 150 - 300 m (Hinh 3). Tap tram
tich nay c6 thé dugc lién két tuong duang vdi tap phong
phu Bosedinia thudc d6i PR2 ctia bé Malay [2, 6]. Pay la
tap phong phud nhat ca Bosedinia trong Oligocene & bé
Malay, sau dé giam dan sé lugng va két thic vao Miocene
sém (Hinh 4).

Theo két qud bédo cdo dia chat téng hgp trudc day
cla Unocal tai cac giéng khoan KX va TX xac dinh néc
clia Oligocene tuong duang véi néc cla tap phong phu
Bosedinia (PR2) [18], két qua nay phu hgp véi cac nghién
clu tru6e day & bé Malay [4 - 6]. Tuy nhién, két qua clia cac
nghién ctru nay chua phu hop véi két qua nghién ciu sinh
dia tang thuc hién sau nay & giéng khoan TX (2009) [19].
Dang chu y, trong giéng khoan TX tim thay phtic hé hoa
da dinh tang xuat hién thudng xuyén, lién tuc va két thuc
(LAD) & néc cua tap tram tich hat min, bé mat nay dugc
xem xét la ranh giéi gilta Miocene va Oligocene ddc trung
cho khu vuc nghién ctiu (Hinh 3). Sy thay d&i vé ranh gidi
Miocene va Oligocene & khu vuc nghién ctiu c6 thé duoc
lién két tuong tu vai két qué dugc cong bé & bé Malay.

Gan day, s6 liéu mau nghién ctru va di liéu hoa da thu
thap dugc nhiéu han, cung cap nhiéu thong tin o gia tri
dé chinh xac hoa dia tang cta khu vuc bé Malay va cac
bé lan can. Mét s6 thay ddi trong cac nghién ctu vé dia
tdng & bé Malay theo tiing giai doan ciing c6 thé dugc
xem xét & bé Malay - Thé Chu. Trong nghién ctiu trudc
day cia Muhamad [4], Madon [5], Yakzan [6] xac dinh ndc
Oligocene tai khu vuc phia Bic va trung tam bé Malay bai:
néc ddi PR3 (dGi bao tir phan theo Petronas), phan nia
dudi cta tap dia chan L, phan day cta dsi Magnastriatites
howardi va su suy gidm manh cla Bosedinia (Hinh 4 va
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6) [4 - 6]. Tuy nhién, mét s6 nghién cdu gan
day clia Morley [1, 2], Lunt [3] cho thay ranh
gidi Miocene va Oligocene dugc xac dinh cao
hon so véi cac nghién cdu trugc doé tai: néc
dsi PR6/7, bé mat phan xa dia chan K va néc
clla Bosedinia (Hinh 6). Hon n(ra, ranh gidi
nay dugc xac dinh bai day ctia nhém trung 16
Globigerinoides, Miogypsina, Paragloborotalia
kugleritheo nghién cttu ctia Lunt [3].

TU nhiing thay d8i vé ranh gi6i gila
Miocene va Oligocene & khu vuc nghién cuu
va bé Malay c6 su tuong dong véi nhau trén co
s@ nghién ctu sinh dia tang. Vé tai liéu dia chan
- dia tdng can nghién ctu thém bé mat phan
xa tuong duong tai noc Oligocene clia khu vuc
nghién ctru sau khi dugc chinh xac hoa bang
tai liéu c6 sinh.

3.2. Méi trudng Idng dong tram tich

Tram tich Oligocene trong khu vuc nghién
ctu dugc lang dong chd yéu tir méi trudng
dam lay ven/ria hé dén ho nudc ngot (xa ba).
Ngoai ra, c6 mot vai giai doan chiu su anh
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Hinh 6. Bang so sdnh ranh gidi dia tdng giiia Miocene va Oligocene & bé Malay va bé Malay - Thd Chu (K*: tdp dia chdn K chua hiéu chinh sau khi ndc Oligocene dutc chinh xdc héa bdng

tai liéu cd'sinh).
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Hinh 7. Dic diém tudng hd nudc ngot theo nghién cui bao ti phdn [11].

hudng clia moi trudng ldng dong déng bang boi tich
(fluvial). Trong mo6i trudng hd nudc ngot thudng dugc
phan chia thanh 3 ddi lang dong tuong ting véi cac phic
hé héa da tdo nudc ngot khac nhau (Hinh 7). Trong d6, su
hién dién phong phu va lién tuc ctia Bosedinia cho biét dgi
ldng dong thudc hé nudc sau. Tuy nhién, con tly vao mic
dé phong phu va ty |é Bosedinia trén t6ng lugng hoa da,
bé day tram tich ma c6 thé so sanh dugc kich thudc va do
sau clla muc nudc tuong déi gilta cac ho [11, 20].

HO6 nudc sdu: Nhiing ddc trung trong moi trudng tram
tich nay dugc tim thdy & phan dudi trong 2 giéng khoan
TX-3X va KX-3X thudc ciu truc dia hao Thé Chu. Phiic hé
héa da dai dién gém cac nhom tdo nudc ngot: Bosedinia,
Botryococcus, Pediastrum chiém tU 60 - 90% téng lugng
hoéa da, trong dé Bosedinia gilt vai tro chi phoi (Hinh 3 va
7). Ham lugng vat chat hitu co phong phd, thanh phan
gém c6 PM1, PM2 va AOM (Hinh 3 va 8). Trong nhiing
khodng d6 cé su hién dién clia Bosedinia cang phong phu
tuang Ung véi thanh phan AOM cang cao, déc trung cho
muc nudc sau va kich thudc rong ctia ho, phan anh nang
lugng lang dong tram tich thap, thanh phan thach hoc dac
trung vat liéu hat min. Day cling la dau hiéu dé xac dinh
su tén tai va quy mé clia cac hé cd (paleolake). Trong cac
giéng khoan nghién ctru cho thay su uu thé cia Bosedinia
(> 60%), ching to tram tich dugc lang dong trong d6i ho
nUGC sau.

H6 nudc ndng: Dac trung bai su hién dién uu thé cla
Botryococcus va su kém phong phu cta cac nhém dam
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lay ven/ria hé chu yéu dugc lang dong trong céc giéng
khoan nghién ctru. Ham lugng vat chat hiru co phong phu
vGi thanh phan vat chat hiiu co cha yéu la PM1 va PM2
dugc bao ton t6t, cho biét nang lugng lang dong thap.
Maéi trudng ldng dong hé nudc ndng dugc phan b phd
bién & khu vuc phia Béc clia bé (d6i phan di dia hao, dia
IGy Thé Chu) trong cac giéng khoan AX-8X, CX-5X, KX-1X,
KX-2X va phan bén trén cta déi lang dong hé nudc sau &
cac giéng khoan TX-3X, KX-3X.

bam lay ven/ria ho: Déc trung bdi sy phong phu
clia nhom hoa da bao ti (fern spores) va phan hoa méi
trudng dam lay, ria hé. Doéi khi cé su hién dién theo tiing
nhip ctia nhém héa da hé nudc nébng nhu Botryococcus
tham chi c6 ca Pediastrum va Bosedinia dugc tim thay &
phan trén clia giéng CX-5X. Pay ciing la dau hiéu dé nhan
dang cac bé mat ngap lut (flooding) trong ddi c6 dac
hda da (condensed section). Tiéu biéu cho nhéom bao tu
dam lay gém: Magnastriatites howardi, Crassoretitriletes
nanhaiensis, Polypodiisporites perverrucatus; phan ria hé:
Barringtonia type, Livistona type, Lagerstroemia type. Ham
lugng vat chat hiru cg phong phu véi thanh phan gom
PM1, PM2 va mét lugng nho PM3 va PM4. Mét s6 giéng
khoan c6 ca AOM dugc bao tén trong cac dam lay than
bun vai nang lugng thap. Méi trudng dam lay ven/ria ho
phat trién phd bién & phan ndc clia Oligocene trong khu
vuc nghién cudu.

Dong bang baéi tich: Pac trung béi su gidm dang ké
cla téng lugng hoéa thach, thanh phan dai dién cha yéu
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Hinh 8. Phuic hé hda dd ddc trung cho moi truong hd nudc ngot. (a-g) Cdc dang hda dd tdo vong Bosedinia; (h-k) cdc nhém hda dd tdo luc Pediastrum; (I-0) cdc nhdm hda da tdo luc
Botryococcus.

Hinh 9. Phdn logi cdc dang vat chdt hitu co. (a-c) cdc hat vt chdt hitu co vé dinh hinh (AOM) hién dién vdi ham luong cao, dugc bdo tdn tét trong diéu kién nang lugng ldng dong thdp va
thiéu oxy, xudt hién ciing vdi Bosedinia, Pediastrum trong cdc giéng khoan nghién ciu, ddc trung cho méi trudng hd; (d-f) cdc loai palymomaceral (PM 1-3), bén hon AOM va duc ling
dong trong mdi trugng ndng lugng cao han so véi AOM. Cdc mdnh vun chua bi gdm mon, chua c6 ddu hiéu cia su thodi hda, cho thdy diéu kién bdo ton tét vdi ndng hugng ldng dong thdp
trong hd hodc dam Idy.
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la phan noi luc thudc cac nhém than o va cac dang bao
tl thudc nhom day leo Stenochlaena palustris. T6 hgp mai
trudng nay rat hiém cé su hién dién ctia nhém tao nudc
ngot, thudng dac trung cho méi trudng lang dong nang
luong cao, nghéo vat chat hitu co vai thanh phan uu thé
la PM1 va PM2, dugc phét hién trong giéng khoan CX-1X,
CX-5X (Hinh 5)

4.Két luan

Trong pham vi nghién ctu, cac tram tich Oligocene
phan b6 tuong déi rong rai, chia cac phuc hé héa da noi
luc déc trung cho moi trudng dam lay va ho nuéc ngot.

Vé dia tang, tim thay phic hé héa da dinh tang xuat
hién thudng xuyén trong Oligocene, 1a ca s& dé xac dinh
tram tich Oligocene; st dung phutc hé tdo nudc ngot
Bosedinia @€ so sanh va lién két cac déi (PR) & bé Malay va
chinh xac hoa ranh gigi dia tang gilra tram tich Miocene
va Oligocene.

Ranh gi6i dia tdng giGa tram tich Miocene va
Oligocene sau khi chinh xac héa cao hon so véi ranh gidi
dugc xac dinh trong nhitng nghién clu trudc do, tuong
duong véi mét chu ky phong phu clia hda da. Két qua nay
phu hgp véi nhiing nghién ctu sinh dia tang & bé Malay.

V& moi trudng tram tich, cac thanh tao Oligocene
dugc lang dong chua yéu tir dam lay ven hé/ria hé dén ho
nudGc sau véi nang lugng méi trudng thap, ham lugng vét
chat hiiu co cao, cac thanh phan vat chat hiru co dugc bao
tén t6t. Ngoai ra, c6 mét vai giai doan lang dong bi anh
hudng béi méi truding déng bang bai tich.
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BIOSTRATIGRAPHIC CHARACTERISTICS AND CORRECTION OF
THE BOUNDARY BETWEEN MIOCENE AND OLIGOCENE SEDIMENTS IN
THE NORTHERN MALAY - THO CHU BASIN

Mai Hoang Dam, Nguyen Thi Tham
Vietnam Petroleum Institute
Email: dammh@vpi.pvn.vn

Summary

Stratigraphic study in oil and gas wells is dependent on the research method and the characteristics of the collected samples, such
as sample types and spaces between samples, that is why the stratigraphic boundary of the wells may fluctuate in a certain sedimentary
range. Therefore, when re-evaluating the hydrocarbon potential or expanding the petroleum exploration targets of an area, we need to study
additional evidence and geological events to correct the stratigraphic boundary of the well and correlate regional stratigraphy. These studies

often use biostratigraphic and seismic stratigraphic methods.

This paper provides evidence on biostratigraphy to correct the stratigraphic boundary between Miocene and Oligocene sediments in the
northern Malay - Tho Chu basin and compares them with the general stratigraphy of the Malay basin. The research results determined that
the top of the Oligocene sediment after correcting is higher than what was specified in the previous studies based on marker fossil findings in
a palynomorph abundance cycle; and there are similar biostratigraphic characteristics between the studied area and the Malay basin.

Key words: Biostratigraphy, organic matter, palynomorph, Oligocene, Miocene, Malay - Tho Chu basin.
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