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Bétram tich Ciru Long du'gc thanh tao, phdt trién va ldp ddy tram tich béi su chi phéi ciia méi trudng Idng dong luc dia trong suét théi

ky Oligocene va thai ky ddu ciia Miocene sém. Mdi giai doan phit trién ciia bé gdn lién vdi suton tai/két thic va su' phong phii ciia cdc phiic
hé héa thach bao ti phdn cé nguén géc thiy sinh nuéc ngot. Su thay déi thanh phdn dai dién trong phirc hé héa thach nay theo tiing khu
vu'c khdc nhau phdn dnh diéu kién thanh tao trdm tich ciing khdc nhau. Ciing la méi trudng hé nu'ée ngot nhung cé s khdc nhau vé kich
thudc, d6 sdu ctia hé giita cdc khu vurc, théi ky véi nhau. Dong théi, két hop véi tuéng hitu co dé chinh xdc héa méi trudng Idng dong lién
quan dén ché dé ndng luwong méi trudng. Tir déc trung trén cd thé ludn gidi méi lién hé giita kién tao véi quy ludt phdn bé cia cdc giong

lodi héa thach trong trdm tich Oligocene bé Citu Long.

Tir khéa: Dinocyst nudc ngot, hé nudc ngot, phiic hé hda thach, tudng hiu ca, méi truong ling dong, bé Ciiu Long.

1. Giéi thiéu

Phan tich sinh dia tdng da dugc thuc hién & bé Clu
Long, song chua dugc téng hgp dé cé buc tranh tng thé
vé su thay d&i dac trung c6 sinh qua tiing tap tram tich
theo ting khu vuc khac nhau trong bé. Trong nghién cuu
nay, nhém tac gia da téng hap két qua phan tich sinh dia
tdng dugc thuc hién tai Vién Dau khi Viét Nam (VPI) dé
khadng dinh dac trung ¢ sinh trong tram tich Oligocene.
D6 la co s6 cung vai dia chan, dia tdng lam sang to dia
tang clia bé Cliu Long giup dinh hudng cong tac tim kiém,
tham do chi tiét va hiéu qua han trong tinh hinh hién nay.

Vé sinh dia tang, viéc phan chia cac tap tram tich trén
cd s6 strdung t8 hgp hda thach chi dao xac dinh tudi tram
tich va chu ky phong phu hoac vang méat cia mét sé giong
loai héa thach dac trung cho tung giai doan thanh tao
tram tich. Khai dau mét chu ky tram tich dac trung ti su
hién dién, phong phu dén cuc ky phong phu cia té hgp
cac giéng loai hoa thach. Vao cudi chu ky tram tich thudng
téng lugng hoéa thach sé gidm dan hodc gidm mét cach
dét ngot danh dau su két thuc mét giai doan phat trién
binh 6n hodc su ton tai ctia mét phiic hé phong phu & giai
doan nay nhung hoan toan vang mat hoac rat hiém gap &
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giai doan ti€p theo. Tuy nhién, sau giai doan tiép theo c6
thé xuat hién phong phu tré lai.

Trong tram tich Oligocene, dac diém sinh dia tang va
su phan bé cla cac phuc hé héa thach dic trung trong bé
Clru Long dugc nghién ctiu dua trén cac co sé sau:

+ T6 hgp héa thach chi dao dinh tdng Oligocene
dudi, Oligocene trén;

+ Phic hé dinocyst nuéc ngot: nhéom Bosedinia,
nhém Botryococcus, nhém Pediastrum, Concentricystes
spp., Granodiscus staplinii. Su thay d&i thanh phan dai dién
trong phuc hé nay phan énh su thay déi vé mai trudng
ldng dong tram tich lién quan dén hoat dong kién tao cua
bé Cliu Long;

+ Phuché hoathach c6 nguén goc thuy sinh (aquatic):
Magnastriatites Magnastriatites  grandiosus,
Osmundacitites spp., Epilobium spp., Selaginella spp.,
Marsilea spp., Potamogeton spp.;

howardi,

+ Téng lugng hoéa thach dugc tim thay thé hién kha
day du cac dac trung va ré rang vé sy phan nhip/chu ky
trong tram tich.

Tuy nhién, tuy thudc vao méi trudng lang dong tung
khu vuc trong bon triing Cliu Long ma ¢é su phan héa céac
dac trung vé sinh dia tang riéng theo tiing don vi cdu trac
boén tring.

2. Pac trung sinh dia tang va su phan bé cac phuc hé
héa thach trong tram tich Oligocene

B& Clru Long dugc nghién ctiu kha chi tiét [11] nhung
van con nhiéu quan diém khac nhau vé dia tang cla bé.
Cac giéng khoan cht yéu dugc thuc hién trén cac khéi
nang (cau tao duang) co bé day tram tich mong hodc chua

dén méng nén viéc xac dinh dia tang day du cta bé theo
tai liéu gi€éng khoan con han ché. Vi vay, & cac triing sau
khong cé giéng khoan di qua thi dia chan la phuong phap
duy nhat dé minh giai dia chat khu vuc. Hién nay, theo
tai liéu phan tich ¢6 sinh tai VPl van chua phat hién tram
tich ¢c6 hon Oligocene & day bé Cliu Long. Mot s6 cong
trinh nghién ctu dia tang gan day [11, 14] theo phuong
phap dia chan va c6 sinh da cap nhat cot dia tang trong
Oligocene bé Ctiu Long (Hinh 2).

2.1. Tram tich Oligocene sém (hé tdng Tra Cu)

Tram tich Oligocene dudi dugc phat hién chu yéu &
cac tring sau, dia hao, ban dia hao hoac ké ap 1én khéi
nang clla mong quan sat dugc trén tai liéu dia chan. Tai
lieu giéng khoan cho thdy, tram tich Oligocene duéi chi
dugc phat hién & cac khéi nang, bé day bj vat mong hodc
bi bao mon & cac dinh cau tao.

DPic trung b sinh cla cac tap trdm tich trong
Oligocene dudi khéng phong phu céc giéng loai héa
thach so véi Oligocene trén va ranh gidi gitta 2 hé tang
nay c6 su thay d6i I6n vé téng luogng héa thach. Su thay
déi nay anh hudng bai nhiéu yéu t6 trong dé su thay déi
cla khi hau dan dén su thay déi méi trudng sinh thai [5];
cung vdi qua trinh kién tao nén ép mang tinh khu vuc
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vao cudi Oligocene sém va tach gian, sut lin vao dau
Oligocene mudn [14] lam thay d6i méi trudng ldng dong
trdm tich phan anh su khac nhau ctia phé hoa thach trong
2 giai doan tram tich nay.

Tuéi trdm tich dugc xac dinh béi t6 hap héa thach chi
dao khoéng tré han Oligocene muon: Cicatricosisporites
spp., Cicatricosisporites dorogensis, Lycopodiumsporites
neogenicus, Gothanipollis basensis, Jussiena spp. va t6
hagp hoéa thach chi dao khéng ¢é hon Oligocene sdm:
Crassoretitriletes spp., Crassoretitriletes vanraadshooveni,
Crassoretitriletes nanhaiensis, Magnastriatites howardi.
Déc biét, trong tram tich khéng tim thdy phan hoa
Verrutricolporites pachydermus dac trung cho tudi
Oligocene muén.

Thanh phan hoéa thach cha yéu la phic hé dinocyst
nudc ngot chiém trén 50% téng lugng hoda thach; nhém
dam lay ven séng (riverine peat swamp); nhom bao tu
nuGc ngot; nhom phan nudc ngot. Trong dé, phuc hé
dinocyst nudc ngot véi thanh phan dai dién c6 su thay déi
phan anh diéu kién va moi trudng lang dong khac nhau, &

cac tring sau thi nhom Bosedinia chiém uu thé 70 - 80%, &
khu vuc khéi nho, ven ria thi nhém Botryococcus chiém uu
thé. Moi trudng lang dong chu yéu la ho nudc ngot dén
déng bang séng (freshwater fluvial) nang luong cao.

- Khu vyc Déng Bac (L6 01,01/10, 02)

Tram tich Oligocene dudi phat hién & cau tao HE Xam,
H& Xam South, HS Den, Diamond, Emerald, Moonstone va
Jade v&i thanh phan héa thach dac trung dinocyst nuéc
ngot ma chi yéu la Botryococcus chiém 70%; nhém dam
lay ven séng: Crassoretitriletes nanhaiensis, Palmae undiff,,
Barringtonia spp., Polypodiisporites perverrucatus va nhém
Magnastriatites howardi. Méi trudng ldng dong la h6 nudc
ngot nang lugng thap bai su phé bién clia sapropel & L6
02, khi hudng lén phia Bac L6 01 chuyén dan sang moi
trudng dong bang séng vai ndang lugng cao hon bagi thanh
phan palynomaceral loai 1 va 2 la phé bién, ham lugng vat
chat hiru co tuong d6i nhiéu (Hinh 4).

- Khuvuyc L6 15-1 va 15-1/05

Tram tich Oligocene dudi dugc phat hién chd yéu
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trong cac giéng khoan ria phia Tay - Tay Bac gém cdu
tao Su T& Nau va Lac Pa. Thanh phan héa thach chu
yéu la Bosedinia-Pediastrum chi€m 60 - 70% téng lugng
héa thach. Khi xuéng phia B6ng Nam ctia 16 la ciu tao
Su TU Trang, cac giéng trong cau tao nay chu yéu dugc
khoan dén Oligocene dudi véi thanh phan hoéa thach
Botryococcus chi€ém uu thé hon (Hinh 4). M6i trugng lang
dong cht yéu la hé nudc ngot trong diéu kién nang lugng
thap véi thanh phan sapropel rat phé bién & cau tao Su T
Nau, Lac Pa Vang, Lac Ba Nau.

- Khuvuyc L6 15-2 va 15-2/01

Theo tai liéu phan tich ¢6 sinh phat hién tram tich
Oligocene duéi & cac giéng khoan thudc cac cau tao Hai
Su Nau, Hai SuDen, Gié béng, Viing Béng, Rang Bong va
Duaong Bong. Thanh phan héa thach co su phan chia theo
khu vuc phia Tay (L6 15-2/01) va phia Béng (L6 15-2) clia
bé, trong d6 phc hé dinocyst nudc ngot chiém 60 - 80%
téng lugng hoéa thach. B&i véi khu vuc L 15-2/01, cac cau
tao thudc Hai Su, Gié Bong, Ving BPéng hda thach chu
yéu la nhom Bosedinia, trong khi L6 15-2 & cau tao Duang

Dong, Rang Bong thanh phan uu thé la Botryococcus. Giai
doan dau tram tich dugc lang dong trong méi trudng
déng bang séng nang lugng kha cao bdi su phé bién clia
palynomaceral loai 1 va 2 cing v&i su nghéo nan clia héa
thach, vé sau phuc hé hoa thach déc trung cho hé nudsc
ngot tang dan, déng thsi thanh phan palynomaceral
giam dan dugc thay thé béi sapropel. Diéu nay ching té
c6 sy ton tai cia méi trudng hé nudc ngot vai nang lugng
thap va khu vuc phia Péng du doan muc nudc hé nong
hon va nang lugng cao hon phia Tay (Hinh 5).

- Khu vuc tring Tay Bach HS va phia Bic déi nang
Bach H6

Trong L& 16-1 tram tich Oligocene dudi ton tai ch yéu
& khu vuc triing Tay Bach H& theo tai liéu dia chan. Ngoai
trir giéng khoan TGD-1X va TGT-1X, cac giéng khoan khac
thuéc cac ciu tao Té Giac chua xuyén thiing cac thanh tao
tram tich nay. & phia Béc ctia L6 09-1 trdm tich Oligocene
dudi dugc xac dinh tai khu vuc ven ria phia Tdy Nam cua
kh&i nang Bach HE & mét s6 cdu tao Gau Trang, Méo
Tréng, Bao Trdng va mot s8 giéng trén ciu tao Bach Hé.
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Dac trung cd sinh cla cac khu vuc nay véi thanh phan héa
thach chu yéu la Bosedinia-Pediastrum chiém ty |é rat cao
trén 80% téng luong hoa thach. Méi trudng lang dong,
€6 su chuyén dan tir déng bang, sébng ngodi dén hé nudc
ngot vao cudi Oligocene sém. Trong giai doan dau dugc
lang dong chl yéu trong diéu kién dong bang, séng ngoi
nang lugng cao bdi su phé bién ctia manh palynomaceral
loai 1, 2 va dac trung béi su uu thé cla cac phiic hé hoa
thach clia dong bang séng (freshwater fluvial), dam lay
ven s6ng va nhém bao tl nudc ngot: Crassoretitriletes
spp.,  Crassoretitriletes
vanraadshooveni, Palmae undiff, Polypodiaceaesporites

nanhaiensis  Crassoretitriletes
undiff,, Osmundacidites spp. Magnastriatites howardi. Giai
doan tiép theo, cac phiic hé hoa thach trén dugc thay thé
bé&i phic hé dinocyst nudc ngot, dac trung cho tram tich
hé nuéc ngot: Bosedinia infragranulata, Pediastrum spp.
va it hon la Botryococcus spp. Thanh phan vat chat hiru co
6 su hién dién phé bién cla sapropel, dong thdi manh
palynomaceral loai 1, 2 gidm dang ké.

- Khu vuc triing Péng Bach H6 va Déng Nam

Khu vuc tén tai tram tich Oligocene dudi day nhat
trong khu vuc nay la tring Déng Bach H6 ma tai liéu phan
tich 6 sinh ghi nhan dugc tai cdu tao Ca Ong Déi, Ca Ngu
Vang, Kinh Ngu Trang va Kinh Ngu Trang Nam. Day la
khu vuc c6 téng Iuong hda thach phong phu nhat trong

tram tich Oligocene dudi & bé Cliu Long v&i thanh phan
dinocyst nudc ngot, nhém phan nudc ngot, bao ti nudc
ngot, dam lay ven song. Trong dd, thanh phan dinocyst
nudc ngot chiém 50 - 80% téng lugng héa thach chi yéu
la Bosedinia infragranulata va it hon la Botryococcus spp.
dién hinh tai mot s6 ciu tao L6 09-2 C4 Ong Déi, Ca4 Ngu
Vang. Tai khu vuc phia Nam, Déng Nam (L6 09-3) va Rong,
¢6 xu hudng chung la thanh phan Botryococcus spp. tang
dan vé phia Nam, trong khi Bosedinia gidm dang ké tai ciu
tao D6i M6i va Nam Réng. Tuong tu, khu vuc L6 09-2/09
thanh phan hoa thach nhém Botryococcus chiém uu thé
hon nhém Bosedinia (Hinh 7). Méi trudng lang dong, cha
yéu tir déng bang sdng nang lugng cao véi thanh phan
palynomaceral 1, 2 va nhém Botryococcus, khi huéng vao
trung tdm (L6 09-2) c6 su chuyén dan sang méi trudng
hé nudc ngot cé xu thé gia tang thanh phan Bosedinia va
sapropel phan énh diéu kién lang dong nang lugng thap
hon va muc nudc hé sdu hon. Cang vé sau, tram tich dugc
thanh tao trong méi trudng hé nudc ngot cang thé hién
ré do sy phong phu cia nhém Bosedinia.

Nhin chung, nhém Bosedinia phan b6 chd yéu & cac
khu vuc phiaDéng L6 15-2/01, triing Déng Bach Hé, triing
Tay Bach Hé va ven ria phia Tay ddi nang Bach H6. Trong
khi nhém Botryococcus dac trung cho khu vuc nuéc néng
ven ria cUa bé& cung vai phiic hé dam lay ven séng: BDong
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Hinh 6. Ddc trung phtic hé héa thach va tudng hitu co giéng khoan 09-1-MT tiéu biéu cho khu vuc
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Bac, Péng Nam, ria phia Dong. Thanh phan vat chat hiu
cd chu yéu la palynomaceral loai 1 va loai 2, xu huéng tu
day tap Ién noc tap thi ty 1é palynomaceral loai 1 - 2 gidm
dan va thay thé bdi thanh phan sapropel vao giai doan
cudi Oligocene sém.

2.2, Tram tich Oligocene muén (hé tdng Tra Tén)

Tram tich Oligocene trén phu truc ti€p lén tram tich
¢6 hon bén duéi hodc trén cac khéi nhé ciia méng va khu
vuc ven ria. Tram tich gilta cac triing, dia hao, ban dia hao
lién tuc, khéng con bi chia cat béi cac khéi nang mang
tinh dia phuong nhu trong tram tich Oligocene duéi. Tram
tich Oligocene trén dugc chia thanh 2 tap tram tich rat ddc
trung trén tai liéu dia chan va dia vat ly giéng khoan.

- Tap tram tich bén dudgi (phu hé tang Tra Tan dudi,
tap D) dac trung badi cac phan xa dia chdn déng nhat, co
bién do trung binh la thudc tinh cla tap sét. Cung véi gia
tri clla dudng cong gamma ray cao, vat liéu tram tich hat
min c6 mau nau dam, nau den.

- Tap tram tich bén trén (phu hé tang Tra Tan trén,
tap C) dac trung badi cac phan xa bién dé cao, d6 lién tuc

t6t phan biét rat ré véi tap D bén dudi, gia tri dudng cong
gamma ray thap han so vai tap D. Néc cla hé tang dugc
nhan biét bsi bé mat bat chinh hgp géc dac trung & cac
kh&i nhé cao.

V& mat ¢6 sinh cling phan anh rat ré cac dac trung riéng
cta 2 phu tap thudc hé tang Tra Tan tuong Ung véi cac chu
ky phong phu clia cac giéng loai hda thach va su khac biét
theo tiing khu vuc lién quan dén moi trudng lang dong
trong giai doan kién tao mé rong va lin chim clia day bé.

2.2.1. Tram tich phu hé tang Tra Tan dudi, tdp D

Tap D dac trung bdi sy phong phu va da dang cac
giodng loai hoa thach so vai cac tram tich Oligocene dudi.
Ranh gidi gilta Oligocene trén va Oligocene dudi dugc xac
dinh bai:

+ Hoa thach chi dao dinh tang, cé sy xuat hién
dau tién cda hoa thach Verrutricolporites pachydermus
(Sun, 1980) xac dinh tudi Oligocene mudn va hién dién
cung véi t6 hgp hoa thach Cicatricosisporites dorogensis,
Cicatricosisporites spp., Lycopodiumsporites neogenicus,
Gothanipollis basensis, Jussiena spp.;

“ Héa thach chi dao Dinocyst nwé'c ngot Ngudn géc thiy sinh Téng héa thach Muirc d6 VCHC! Thanh phan VCHC
g’ w2 |Stratigraphic Range -
S c 5 e
“x § " @ B Bao ti nwdc ngot
© o 3 e . .
= 5 2 E S g 2 _E Em  Dinocyst nwédc ngot 8
<
£ < ° o ea oA
=3 3 3g 3 qg’, g S Bl Nhom tdo séng 2
c S| £ 58> 889 4 5 = i
g = 'g €5 ‘E" e 5 Bl Nim thyc vat = HE  PM loai 1
S T8 gL 3 i S i
< 3 E:% SE% 2 B Nuicao S B PMloai2
£ o 0 S Q@ = . 4
g’ é o ) g .g . % § S| ™8 Nhom Bosedinia A EE  Phan nwéc ngot o = PMloai3
] Q 9 lE=caex= g £ © )
=) =3 ° 3|35S225 59 m@ Nhom Botryococcus e Bl R®ng ngdp man o Bl PMloai4
s < 2 CISES2R22 3 3
&8 ] o X ) - ) A
] GRLog | 5 | — |2 2 §§ S §§.g B Nhém Pediastrum ‘E Bl Taobién = B PM loai 4 (ném)
30 (aP) 60| ® [~O 2| E ASGza s A . s .
‘g 1|3 «QE 2|®s5 '§ I §_‘§ BN Nhoém tdo séng § EE  Dam lay ven séng 0= soMm
O>50J70 . 300| . 00 1000, 4 100
3700m ano 'ﬁ' L ﬁ [ ﬁ R A [ARRRR SRR N T e R
s :
=
80| Fodm .S e 8 A S
m:
(]

!

Hinh 7. Ddc trung phic hé hda thach va tuding hitu co & cdu tao Kinh Ngur Trdng L6 09-2/09
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Hinh 8. Cdc phic hé hda thach va tudng hiu co trong giéng khoan 09-1 Méo Trdng déc trung cho khu vuc

+ Ddy cla tap D bat dau cé su phong phd va da dang
cla hoa thach, c6 xu huéng tang dan s6 lugng hoa thach
tu day lén noc cda tap. Dac biét, lugng héa thach & nla
trén cda tap D rat phong phu va da dang, sau d6 két thuc
tap D (tai noc tap D) bdi su gidm dot ngdt clia téng lugng
héa thach. Trong d6, dac trung la nhém dinocyst nuéc
ngot va nhdm hoa thach c¢6 nguén géc thuy sinh, danh
dau su két thuc mét giai doan phat trién binh 8n cda gidi
thuc vat dé chuyén sang mét giai doan mdi vdi diéu kién
moi trudng sinh thai mdéi.

Trén co s& nhiing dic trung cla sy thay déi vé tng
lugng hoa thach, tinh dai dién cia nhém dinocyst nuéc
ngot, su bat dau/két thuc cia nhom haéa thach c6 nguén
g6c thuy sinh, Tap D dugc dac trung boi cac phic hé héa
thach khac nhau cho tuing khu vuc khac nhau.

- Khu vuc déi ndng Bach Hé va triing Tay Bach HG

Pac trung cda khu vuc nay béi su phong phu cla
phuc hé dinocyst nudc ngot chiém 70 - 80% t6ng luong
héa thach va phiic hé héa thach nguén goc thay sinh ma
chl yéu la Magnastriatites howardi. Trong d6, hoa thach
nhoém Bosedinia chiém gan 100% cua phuc hé dinocyst
nudc ngot dugc tim thay trong rat nhiéu giéng khoan cua
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cac cau tao Bao Trang, Méo Trang, Thé Trang, Bach H6,
mot s6 giéng khoan khu vuc Bac Rong va cac ciu tao Té
Giac thudc tring Tay Bach H8. Day clia tap D bat dau co sy
phong phu clla nhém Bosedinia, Magnastriatites howardi
va téng lugng hda thach. S6 lugng héa thach cé xu huéng
tang dan lén phia trén va gidm manh & ndc ctia tap D, tao
nén chu ky phong phu cta cac phuc hé héa thach tuong
(ng véi mot chu ky tram tich. Méi trudng lang dong phd
bién 1a hé nudc ngot, dac trung bai su hién dién phong
phu cta nhom héa thach Bosedinia va thanh phan vat
chat hiru co cha yéu la sapropel (Hinh 8).

- Khu vuc phia Tay va Tay Bac

Khu vuyc nay cé lugng héa thach phong phu so véi
triing Tay Bach H& (tir ciu tao Té Giac Trang 1én phia Bac L6
01). Téng lugng hoéa thach c6 xu hudng gidm dan vé phia
ven ria, ty lé dinocyst nudc ngot/tdng lugng hoa thach
giam nhe so v&i khu vuc phia Bac L& 09-1. Thanh phan hoa
thach trong nhém dinocyst nudc ngot cling ¢é su thay déi
theo tting khu vuc, tir cau tao Té Gidc Trang doc theo phia
Tay Ién dén ciu tao HS DPen ty 1& nhom Bosedinia giam
dan va dugc thay thé bai nhom Botryococcus cing véi su
6 mat ctia nhém Pediastrum kha phé bién & cau tao Su T
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Nau. Dac trung nay rat dé nhan biét so vai tram tich bén
trén va bén dudi tap D. Tuong tu, véi khu vuc dsi nang
Bach Hé t6n tai chu ky phong phd va lién luc ctia nhém
héa thach nguén géc thiy sinh (cht yéu la Magnastriatites
howardi) cling la ddc trung cla tap D trong khu vuc nay
nhung khéng cé & triing Tay Bach Hé.

Moi trudng lang dong chd yéu la hé nudc ngot bai su
phong phu ctia Bosedinia. Tuy nhién, khi huéng vé phia
Bac thi moi truding hé nudc ngot khdng con dac trung nhu
& phia Nam do ty Ié Bosedinia gidm va ty & Botryococcus
tang. Muic dé vat chat hitu co chia trong mau giau, thanh
phan chi yéu la sapropel va manh palynomaceral loai 1,
trong d6 sapropel c6 xu hudng tang dan 1én trén noc tap,
du doan nang lugng maéi trudng thap han, yén tinh hon
phan bén dudi (chl yéu la cac manh palynomaceral loai
1va2).

- Khu vuc triing Dong Bach H8, phia Péng, Déng
Nam va Dong Bac

G cac khu vuc nay, ty lé dinocyst nudc ngot/téng luong
hoéa thach thdp hon & khu vuc phia Tay, ké ca s6 lugng
héa thach c6 nguén goc thiy sinh. Dua vao dac trung béi
sy dai dién theo ting giai doan ctia nhom dinocyst nudc
ngot ma phan chia tap D thanh 2 phan. Phan nlta dudi cta
tap chda héa thach kém phong phd hon phan nia trén,

Hinh 9. D diém sinh dia tdng va tudng hitu co giéng 15-2/01 Hdi SuDen déc trung cho khu vuic

tiéu biéu 1a C4 Ngur Vang, Ca Ong Déi, Kinh Ngu Tréng,
Kinh Ngu Trang Nam, Song Ngu, Phuong Déng, thanh
phan hoa thach chd yéu la nhém Botryococcus chiém 50 -
60% t6ng lugng hoa thach; phan nlra trén dac trung bédi su
uu thé ctia nhom Bosedinia tao nén dinh phong phu trong
tap D, sau d6 ¢ sy xuat hién trg lai cia nhém Botryococcus
dén hét tap D (Hinh 10).

Riéng khu vuc phia Nam va Bong Bac thanh phan
dinocyst nudc ngot chu yéu la Botryococcus chiém 70 -
80% téng lugng hoda thach, dién hinh & cau tao D6i Méi,
Nam Réng, Thanh Long, Déng D6 va Kinh Ngu Vang. Mat
ddé hoéa thach & phia Nam phong phu hon so véi phia
Dong Béc. Day la cac khu vuc c6 thanh phan hoa thach
Botryococcus phong phu va dic trung nhat cho toan bé
trong Oligocene.

Tuong tu nhu khu vuc phia Tay, noc ctia tap D két thuc
bdi su gidm dot ngot cla téng héa thach, nhém dinocyst
nudc ngot, dac biét la nhom thay sinh c6 nguén géc nuéce
ngot. C6 thé thdy rang chu ky phong phu cda héa thach
trong Oligocene déu két thuc vao cudi tap D (n6c D) va
gan nhu khoéng c6 mat trong tram tich tap C. Su hién dién
clia nhém Pediastrum & khu vuc phia Bong rat it trong
khi & khu vuc phia Tay kha dang ké & mot s6 giéng khoan
trong L6 15-1 va phia Nam clia d6i nang Bach H8 nhu ciu
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Hinh 10. Ddc diém sinh dia tang va tudng hitu co giéng 09-2/09 Kinh Ngu Tring Nam

tao Gau Trang. Moi truong lang dong chu yéu la hé nudc
ngot véi kich thudc, do sau khac nhau dugc phan anh
bdi muc do phong phu phtic hé Bosedinia-Botryococcus-
Pediastrum. Giau thanh phan vat chat hitu co, chu yéu la
sapropel dac trung cho méi trudng lang dong trong ho
vGi nang lugng thap, yén tinh.

Ngoai cac khu vuc trén c6 su thay d6i rd rang vé
dac trung cla tap D, van con mot vai khu vuc mang tinh
chuyén tiép gilta cac khu vuc trén vdi su giao thoa clia cac
phuc hé trong tap D gilta 2 khu vuc I16n phia Tay va phia
DPoéng chia bé nhu L6 15-2/01 va 15-2.

2.2.2. Phu hé tang Tra Tan trén, tdp C

So sanh vé phé hoéa thach gilra tap D va tap C cho thay
su thay d6i l6n vé méi trudng ldng dong, trong tap C & khu
vuc trung tdm ctia bé (L6 9-1,L6 16-1 valan can) héa thach
dac trung cho hoé nudc ngot Bosedinia cuc ky phong phu
va phan thanh 2 nhip r6 rang. Trong khi nhiing khu vuc
phia Déng clia bé rat nghéo hoa thach ké tir khi két thiuc
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tap D. Trén co sé& su phong phu mang tinh chu ky cda hoa
thach tap C dugc chia thanh 2 phu tap C1 va C2.

Phu tap C1, dugc phan b6 & 2 khu vuc véi cac dac
trung khac nhau:

- Khu vuc phia Bic Réng, d6i nang Bach H§, triing
Tay Bach H6 va déi nang Tay Bac

Dac trung clia phu tap C1 & khu vuc nay la chu ky rat
phong phu va kha lién tuc cia nhém héa thach Bosedinia,
chiém 85 - 100% thanh phan dinocyst nudc ngot, 70 - 90%
téng lugng hoa thach. Khi hudng vé phia Tay Bac thi bé
day tap mong dan va sé lugng héa thach giam dan so voi
khu vuc phia Tay Nam. Sau khi gidm manh t6ng lugng héa
thach vao cudi tap D, c6 su phong phu dan dan tré lai va
rat phong phu & phan trén clia phu tap C1. N6éc phu tap
C1 dugc nhan biét béi su két thuc rat dot ngot ctia mot
chu ky phong pht nhém Bosedinia (ti vai nghin xuéng
con vai chuc héa thach). Bé mat nay rat dac trung & triing
Tay Bach HGS va han ché dan khi tién Ién phia Tay Béc
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cla bé&. Nhém hoa thach bao tr c6 nguén géc thay sinh
Magnastriatites howardi rat nghéo, trong khi & tap D rat
phong phu... Tuong tu, t8ng lugng hoéa thach (khéng bao
gém nhém dinocyst nudc ngot) ciing nghéo hon so véi
tap D bén dudi.

Moi trudng lang dong dac trung cho hé nuéc ngot
tuong Ung véi hoat déng cang gian day bé mé rong dién
tich hé tao diéu kién thuan Igi dé phic hé hoa thach
Bosedinia phét trién rat phong phu & mét s6 khu vuc nhu
L6 16-1,L6 15-2/01 va L6 15-1/05. Tuy nhién, vao cudi phu
tap C1 8 mot s6 khu vuc phia Nam clia L6 15-1 dia hinh bat
dau c6 su nang lén tao nén bé mat bat chinh hgp trén noc
phu tap C1 nén bé day tram khu vuc nay rat moéng. Thanh
phan sapropel cé xu hudng giam hon so vaéi tap D va tang
thanh phan manh palynomaceral loai 1 va 2 cho thay
nang lugng méi trudng lang dong cao hon so vdi tap D.

- Khu vuc Ddng Nam, triing Déng Bach HS, ddi nang
phia Bong va Bong Bac

Khac véi khu vuc déi nang Trung tdm Bach HS va phia
Tay, phu tap C1 & khu vuc nay rat nghéo hoéa thach. Tuy
nhién, trong doan dau phu tap C1 c6 mot vai chu ky nho
thé hién phong phu clia cac phiic hé héa thach nhung
thanh phan ctia dinocyst nudc ngot rat nghéo chu yéu la
nhom bao tir va phan nudc ngot. Trong d6, mot sé giéng
khoan & L6 02/97,02/10 khéng tim gap tram tich ca phu
tap C1 (hoac C1 rat méng). Mdc dé vat chat hiiu co trung

Hinh 11. Bdc trung phu tdp C1 L6 16-1 cdu tao Té Gidc Trdng

binh, thanh phan chd yéu la manh palynomaceral loai 1 va
2 dugc lang dong trong madi trudng dong bang séng nang
lugng cao hon so véi khu vuc phia Tay cta bé (Hinh 12).

Phu tap C2 thé hién rdé nhat & tring Tay Bach Hé (cac
cdu tao Té Giadc L6 16-1) va médt phan phia Tay cla déi
nang Bach Hé, thé hién rd & 2 khu vuc khac nhau trong bé:

- Khu vuc déi nang Bach Hé, triing Tay Bach Hé, phia
Tay va Tay Bac

Cac giéng khoan trong khu vuc nay chi yéu co sy hién
dién phong ph va lién tuc clia t6 hogp héa thach marker
Oligocene va déng loat két thic/bién mat tai néc ctia phu
tap C2. Pac trung nhat la cac giéng thudc L6 16-1 thudc
cac cau tao Té Giac, Voi va lan can Méo Trang, Tho Trang,
Bach H&, Hai Su Pen, Lac Pa. Khi tién dan vé phia Béc va
phia Péng clia bé thi su hién dién cla nhdm héa thach
marker Oligocene it dan va khéng lién tuc.

Su hién dién rat phong phu (tir 1.000 - 4.000 hoéa
thach/mau) ctia nhém Bosedinia nhung khéng lién tuc ma
tao thanh cac dinh phong phu. Bay dugc xem la chu ky
phong phu tha hai cia nhém Bosedinia trong Oligocene
sau tap D. Thanh phan dinocyst nuéc ngot cé su khac
biét gita nhiing khu vuc tring phia Nam cta bé& gém cac
cdu tao Té Giac, Lac Da, Méo Trang, Thé Trang thi nhom
Bosedinia chiém uu thé dat trén 80%. Trong khi cac khu
vuc ven ria hoac déi nang Voi Vang, Hai SuBben, SuTd Nau,
SuTuDen thithanh phan cla Botryococcus tang dan dong
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Hinh 12. Phiic hé hda thach kém phong phti ddc trung khu vuc phia Dong trong giéng 09-2/09 Kinh Ngu Trdng

thai Bosedinia giam dan va kém phong phu han so véi cac
triing sau. TU triing Tay Bach HG tién vé phia Bic va phia
Doéng s6 lugng héa thach cé xu huéng giam dan va rat
nghéo & phia Bac va Déng Bac cia L6 01.

Nhom hoa thach c6 nguén goc thay sinh (aquatic)
xudt hién rat phong phu va lién tuc (vai chuc dén 500 héa
thach/mau) trong tap D, sau dé giam dét ngdt vao cudi
tap D va rat nghéo trong suét phu tap C1. Dén dau phu
tap C2, nhém hoa thach nay xuat hién phong phu tré lai
(theo xu hudng tu ddy tap lén ndc) va gidm dét ngot vao
cudi phu tap C2. Miic d6 phong pht ctia héa thach cing
giam dan khi tién vé phia Bac (L6 01).

Téng lugng hoa thach d3c trung cho phu tap C2 dugc
phan biét rat rd véi tap tram tich Bl.1 bén trén va phu tap
C1 bén dudi. B4t dau chu ky tram tich ctia phu tap C2, téng
luong héa thach c6 xu hudng tang dan tu day phu tap 1én
néc phu tap va két thic chu ky tram tich la su suy giam
rat dot ngot téng luong hda thach tai ranh gidi (ndc) phu
tap C2.

Moi trudng ldng dong chl yéu la hé nudc ngot &
triing Tay Bach HG, L6 15-2/01 thudc céc cau tao Hai Su,
L6 15-1/05 cau tao Lac Da vai nang lugng méi trudng cao
b&i sy hién dién chl yéu clia manh palynomaceral loai
1 va 2. Méi trudng cula cac khu vyc thudc L6 15-1, L6 01
va ven ria phia Tay cta bé Cliu Long chu yéu ti hé nudc
ngot dén dong bang séng nang lugng cao, phan anh bai
su kém phong phu ctia hoa thach, bé day tap méng dan
vé phia Bac déi ch6 xac dinh dugc mat bat chinh hagp géc
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dac trung trén noc phu tap C2 nhu cdu tao SuTa Trang, Su
Tt Nau, HE Pen.

- Khu vuyc phia Nam, d&i nang Rong, tring Bong
Bach Hé, phia Déng va Déng Bac (L6 02/10)

& khu vuc phia Dong, bé day tram tich mong hon phia
Tay rat nhiéu, co6 xu huéng mong dan vé phia Bac va vang
mat & moét s6 déi nang va ven ria: 17-VT-1XR, Soi, Song
Ngu, Bong D6, Thanh Long, Kinh Ngu Vang. T8 hop héa
thach rat nghéo & phia Dong, rat giau & phia Tay nén viéc
xac dinh va lién két dia tang khu vuc phia Déng can két
hap vai cac phuong khéac. Méi trudng lang dong tram tich
chl yéu la dong bang séng nang lugng cao vdi su hién
dién cia manh palynomaceral loai 1 va 2 (mét vai noi gap
loai 4).

Nhin chung, cac phtc hé héa thach trong tap C chi
phong phu & khu vuc phia Tay truc tach gian cda bé va
ngheo hda thach & phia Bong do anh hudng bai giai doan
dau ctia pha nén ép vao cudi Oligocene cé phuong Tay
Bac - Pong Nam lam cho day bé bi x6 léch vé phia Tay.
Két qua 1a trung tdm ldng dong clia bé dich vé phia Tay
tao nén maéi trudng thuan Igi d€ nhém dinocyst nuéc ngot
phat trién manh & phia Tay con phiaDong do binén ép tao
udn nép lam cho day bé tré nén ndéng hon va nang lugng
moi trudng cao han nén héa thach nghéo hon trong tap
C. Vivay, méi trudng lang dong trong tap C & phia Tay chu
yéu la hé nudc ngot va déc trung clia hé nudc ngot giam
dan khi hudng vé phia Bac (L6 15-1 va L6 01) bdi su kém
phong phu cta phuc hé dinocyst nudc ngot.
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Hinh 14. Sy nghéo nan cia phiic hé héa thach trong phu tdp 2 cdu tao 09-3/12-CT dic trung cho khu vuc phia Dong cia bé

Oligocene mudn la giai doan cang gian md rong day
bé va ltn chim manh da tao ra khoadng khong dé chua
tram tich rat I6n. Vi vay, dién tich hé dugc mé rong, lién
théng véi nhau tao nén mot hé théng hé nudc ngot rong
I6n hon so véi giai doan Oligocene sém. Su phat trién cula
hé théng hé nudc ngot da tao ra méi trudng sinh thai
thuan Igi dé€ phuc hé dinocyst nudc ngot phat trién rat

phong pht trong su6t thai ky Oligocene mudn. Dac biét
& phia Tay cla truc tach gién, noi dugc xem la trung tam
cla su ldng dong cac phic hé héa thach ma dién hinh 3
triing Tay va phia Tay cGa ddi nang Bach Hé rat phong
phu nhom Besedinia. Trén tai liéu dia chan & phia Tay cla
bé, mdt mat cat gidi han ti Péng Bic cla L6 16-2 qua
triing Tay Bach Hé, ciu tao Hai Su DPen dén Lac Da Nau
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bé day tram tich c6 dang hinh ném mong dan vé phia Bac
ching té méi trudng lang dong néng dan vé phia Bac phu
hgp véi két qué phan tich ¢6 sinh. Khi hudng vé phia Bac
Bosedinia cing gidm dan. Do dé, khi dién tich hé cang
I6n, muc nudc hé cang sau thi su phat trién cha Bosedinia
cang manh. Diéu nay da dugc tac gia R.Morley [19] nhan
manh khi nghién citu cac tram tich Oligocene & khu vuc
bé Malay va toan thém Sunda trong dé c6 bé Clru Long.

3. Két luan

Tram tich Oligocene bé Cliu Long dugc thanh tao va
chiu chi phéi cht yéu béi méi trudng luc dia, tén tai da
dang va phong phu cac phuc hé bao ti phan hoa. Trong
do ghi nhan céc phdc hé hoa thach cé nguén géc thay
sinh nuGc ngot rat co gia tri trong viéc phan tap cing nhu
ludn gidi vé méi trudng lang dong tram tich. Phiic hé cac
nhom hoa thach Bosedinia, Botryococcus va Pediastrum tén
tai xuyén su6t trong tram tich Oligocene nhung qua tiing
thai ky khac nhau phan anh dac trung va diéu kién lang
dong khac nhau. Cé su khac nhau rat |6n gitia Oligocene
dudi va Oligocene trén bdi su phong phu ¢6 tinh chu ky
clia phuic hé hoa thach dinocyst nudc ngot.

Tram tich Oligocene dudi, nghéo cac nhém héa thach
Bosedinia, Botryococcus va Pediastrum nhung van chiém
50 - 70% téng lugng héa thach va thanh phan thay déi
tuy theo khu vuc. Déi véi khu vuc trung tam bé, thanh
phan héa thach Bosedinia chiém uu thé, khi huéng vé phia
ven ria bé thi Bosedinia gidm dan va dugc thay thé bai
Botryococcus. Nhin chung, & khu vuc phia Tay Nam hoéa
thach Bosedinia chiém uu thé hon va gidam dan vé phia
Doéng Bac. Vi cac phiic hé héa thach kha nghéo nén viéc
phan tap trong Oligocene dudi rat han ché. Thanh phan
vat chat hitu co chl yéu la manh palynomaceral loai 1 va
2, ¢6 xu hudng giam dan 1én trén noc cla tap va dugc thay
thé& béi sapropel.

Tram tich Oligocene trén, héa thach da dang va
phong phu hon rat nhiéu so véi Oligocene dudi c6 lién
quan dén qua trinh sut Iin va ma& rong bé lam cho kich
thudc hé rong va sau hon. Giai doan nay thé hién tinh chu
ky clia cac phutc hé héa thach rat ré nét va phan héa &
nhiéu khu vuc khac nhau trong bé. Khi bat dau chu ky c6
su gia tang clia cac phiic hé hoa thach va khi két thic moét
chu ky dugc nhan biét bgi su suy giam manh & néc tap D
va gidm rat doét ngot 6 néc tap C.

Trong tap D, 6 su phong phu cla cac giéng loai hda
thach dac trung bai nhém dinocyst nuéc ngot va nhém
c6 nguén géc thay sinh ma cha dao la Magnastriatites
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howardi. Trén cd s& sy thay d6i tinh dai dién cla
Bosedinia-Botryococcus ma phan thanh 3 khu vuc khac
nhau trong bé.

Trong tap C, ¢6 2 chu ky dac trung bdi sy phong phu
ctia nhém héa thach Bosedinia va khi két thuic chu ky bai
sy gidm dot ngot clia nhdm hoa thach nay & khu vuc phia
Tay va ddi nang Bach HG trong khi & cac khu vuc phia
Dong rat ngheo. Héa thach Magnastriatites howardi & phu
tap C1 rat nghéo trong khi & phu tap C2 rat phong phu.
Téng lugng hoéa thach clia phu tap C1 cling nghéo han so
véi tap D va phu tap C2.

TU su phong phu va tinh dai dién cda phic hé
Bosedinia-Botryococcus cho thdy trong Oligocene dudi,
thanh phan nhém héa thach Bosedinia chiém uu thé va
rat phong phu & khu vuc trung tam, triing sau, trong
khi Botryococcus chiém uu thé va rat phong pha & khu
vuc ven ria va cac khu vyc déi nang cé mai truong nudc
ndng han so véi Bosedinia. Dén thai ky Oligocene muén
Bosedinia tr& nén rat phong phd va giam dan khi huéng
tu trung tdm ra ven ria bé. Diéu nay chiing té su phan bé
clia nhém dinocyst nudc ngot theo quy luat khi nhém hoa
thach Bosedinia chi€ém ty |é cang I6n trén t8ng lugng héa
thach thi kich thudc hé cang 16n va muc nudc hé cang
sau. Vi vay, méi trudng lang dong trong hé nudc ngot tly
thudc vao muc d6 phong phu cda Bosedinia.
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CHARACTERISATION OF OLIGOCENE PALYNOMORPHS
IN THE CUU LONG BASIN AND ITS STRATIGRAPHIC SIGNIFICANCE

Summary

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

The Cuu Long basin was formed and filled up with sediments by the dominance of terrestrial deposits during the Oligocene and

the early stage of early Miocene periods. Each stage of the basin development is related to the existence and disappearance as well
as the abundance of freshwater floral assemblages. The shallow water, lacustrine intervals and deeper freshwater can be defined by
the frequent occurrence of freshwater dinoflagellates and the association with other palynological groups. In addition, palynofacies
transition in this basin also demonstrates changing depositional condition and energy deposit, which can be investigated in relation
to the morphotypes of organic matter. The results of this paper provide new and important information on the evolution of freshwater
environments in the Cuu Long basin during Oligocene periods.

Key words: Freshwater dinocyst, freshwater lacustrine, palynomorph assemblages, palynofacies, depositional environment, Cuu Long basin.
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