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Tém tit: Bon tring Cuu Long la bé tram tich Bé Tam c6 tiem nang
dau khi 16m nhdt trong sé cdc bon triing chira hydrocarbon trén thém
luc dia Viét Nam. Trong nghién citu nay, cdc két qua nghién civu chi
tiét vé minh gidi, phan tich thuéc tinh dia chdn 2D/3D, két hop véi
tai liéu dia vat Iy giéng khoan, phan tich thanh phan thach hoc, mé
hinh dia chat ciia 16 09-1 dd gép phan lam chi tiét héa 03 giai doan
phat trién chinh ciia bé gom: (i). Giai doan tach gian tao rift Eocen-
Oligocen, (ii). Giai doan nghich ddo kién tao Oligocen mugn-Miocen
som va (iii). Giai doan sut lun nhiét sau Miocen som.

Nhitng két qua nghién ciru méi vé phan tich di thuong thuéc tinh dia
chdn da lam sdang t6 hon cdc ddc trung tram tich moi truong song-
hé tuéi Oligocen va dd nhan dién dwoc sw co mat cua cdc than cat
dang quat tram tich nam ké dp trén cdc swon nghiéng ciia cdc khoi
ndng tai 16 09-1. Nhitng than cdt nay buée dau dwoc nhin dinh c¢é
kha néng la cdc bdy phi cdu tao va la doi twong tim kiém dau khi

quan trong trong tuong lai.

Mé& dau

Bé Curu Long ndm trén trén thém luc dia
Pong Nam Viét Nam, ddy 1a bé tram tich co
trir lugng dau khi 16n nhat trong sd cac bé tram
tich chira dau ¢ Viét Nam cho dén nay (Tran
Lé Pong va nnk., 2019). Bé duoc cho 14 hinh
thanh do qua trinh phd hiy d4 mong trudc
Kainozoi theo co ché rift ndi luc, bat dau tir
Eocene cho dén nay (Fyhn et al., 2009; Hoang,
2012; Schmidt et al., 2019; Tran Lé Pong va
nnk., 2019). San luong dau khi khai thac tir bé
Ctru Long di déng gop phan 16n nhat cho tong
san luong ma Viét Nam da khai théc tir trude
dén nay va hién tai van duoc coi 13 bé ¢ nhiéu
mo dau va khi dang dugc khai thac. Tuy nhién,
phan 16n san luong dau khai thac dugc déu tir
céac via chua la d4 méng granit va granitoid
tudi trude Kainozoi bi nirt né manh hoic trong

cac via chira 1a ting cat két tudi Oligocen trong
cac bay ciu tao truyén thong. Nguoc lai, cac
than cat turbidite ¢ trung tam bon triing hodc
cac than cat nim trong cac tap tram tich ké ap
vao suon cac khdi nang co tiém niang dbi voi
by phi ciu tao gan nhu chua duoc quan tim
nghién ciru mot cach chi tiét. Vi vay ma tinh
dén nay chua c6 mot mé dau khi nao dugc phat
hién trong bay phi ciu tao tai bon triing Ctru
Long.

Trong bai bao nay, tap thé tac gia sé tién
hanh d4nh gi4 lai cac yéu té cau trac dia chat
va kha ning t6n tai cac bay phi cau tao tai 10
09-1 ctia bon triing Ciru Long.

1. Vi tri dia Iy va diic diém dia ting 16 09-
1 bén triing Ciru Long

Khu vuc nghién ctru thude 16 09-1, nam vé
phia Dong Nam bon triing Ctru Long (Hinh 1).
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Day la mot trong nhirng bon triing Dé Tam cb Viét Nam.
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Hinh 1. Vi tri dia Iy va hinh thdi cdu tric khu viec nghién cieu theo Hoang Ngoc Péng, 2012 (Hodang
Ngoc Dong, 2012)

Phan tich tai lidu giéng khoan thim do va
khai thac dau khi, két hop dbi sanh tai liéu dia
chat trén dét lién va tai ligu dia chan 2D, 3D
P& Bat va nnk. (2019) da xéac dinh cac thanh
tao tram tich Kanozoi c¢b nhit c6 mit trong bé
Ciru Long c6 tudi Eocen. Céc tap tram tich nay
hinh thanh trong giai doan dau cua qua trinh
mé bé, bit dau tir Eocen va dugc phan chia
thanh hé ting Ca Cbi, hé tang Tra C, hé ting
Tra Tan, hé téng Bach H6, hé tﬁng Con Son,
hé ting Pong Nai va hé ting Bién Pong (D6
Bat va nnk., 2019) (Hinh 2).

V& mat kién tao thi bé Ciru Long dugc hinh
thanh theo co ché tach gian tao rift ndi lyc trai
qua ba giai doan chinh Ia tach gian tao rift
(Eocen-Oligocen sém, nghich ddo kién tao
(Oligocen mudn-Miocen som) va sut lun tur tir
do co rut dia nhiét (Sau Miocen sém) (Lé Van
Cu va nnk., 2019). Tuong ung vdi cac giai
doan nay la sy hinh thanh cac tap tram tich
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déng tach gian, mat bat chinh hop khu vyuc va
tram tich hau tach gian.

2. Co s6 tai liéu va phwong phap nghién
ciru

2.1. Co s¢ tai ligu

D¢ thyc hién nghién ctru nay, tap thé tac gia
su dung tai li€u cta cac giéng khoan tham do
va khai thac dau khi va tai li¢u dia chan 2D/3D
da duoc thuc hién tai 16 09-1 b{)n triing Cuu
Long (Hinh 3). Ngoai ra cac két qua nghién
cuu ve thanh phan thach hoc, c6 sinh, tuéng
va moi truong tram tich dd dugc thuc hién
trong cdc nghién ctu trude day ciing dugc
tham khao bo sung cho két qua luan giai va dy
béo bay phi cau tao ctia khu vuc nghién ctru.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phdp dia chan dia tang

Ban chat ciia phuong phap dia chén dia
tang la phan chia cac mat cat dia chan thanh



cac tap dia chan dia tang c6 cung ngudn goc
thanh tao. Ranh gi6i gitra cac tap dia chan c6
thé tring véi ranh gidi tp (sequence) hodc cac
tap hé thong (Systems tracts) (Posamentier et
al., 1991). Trong nghién ctru nay, nhom tac gia

st dung hé tiéu chuan x4c dinh cac mat gian
doan phan xa dia chan kiéu truyén thong nhu
kiéu chong day, ga day, chdng noc, mit bao
mon, bat chinh hop,... nhu trong hinh 4 lam
co s& cho viéc xac dinh ranh gidi cac tap.
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Hinh 2. Cét dia tang theo tai liéu giéng khoan khu viee mé Rong, 16 09-1 (Nguyén Hoai Chung va
nnk., 2019a, b)
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Hinh 3. Vi tri cdc giéng khoan va dién tich khdo sat dia chian 2D/3D & khu viee 16 09-1 va bon triing
Cuu Long
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Hinh 4 Hé théngphdn logi céc kiéu gian doan phan xa dia chdn theo Vail va nnk., 1997 (Vail et al.,
1977, Veenken, 2013)

Bén canh viéc xac dinh céac ranh gigi dia
chén dia tang, phan tich tudng va thudc tinh
dia chin cling duogc tién hanh v6i muc dich
khai thac cac thong tin dja chan dé 1am sang to
hinh théi, tuéng va méi trudng tram tich. Cac
tuéng dia chin dugc dic trung boi hinh thai,

TU'ONG DIA CHAN

SONG SONG {
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A SONG SONG
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tinh lié€n tuc va quan hé khong gian cua cac mat
phan xa dia chan. Trong d6 mdi tudng dia chan
c6 mdi quan hé v6i mot sb cac ché do kién tao
va moi truong trAm tich nhat dinh va duogc
tong hop trong hinh 5 dudi day:

LUAN GIAI

Tée d6 lng dong trém tich déng déu
trén toan bo them va day bbn cé mirc
A6 syt lin turong dong nhau.

Thay abi tbe 46 1ang dong trAm tich
theo phirong ngang trén mdt bé mat
day bdn nam nghiéng

Sut Iun ddy bdn va/hodc gia ting myc
nwéc bidn nhanh chéng véi nguén
cung cép vat ligu trdm tich it lam cho
cac l&p ndm trén tich tu kidu chét
chéng déng théi véi qué trinh tién

nuéc bién dimg im véi nguon cung

TIEP TUYEN & Sut lan gy bdn trong dbi cham, myc
XIEN CHEO

PHUC HOP
SIGMA-XIEN CHEO

TIEN TRIEN

XIEN DON

NOI GO

PHAN XA ROI

KHONG PHAN XA

cAp trdmtich lon

Xen ké gita twdng phdn xa kidu
sigma vatiéntrién

Tuong ty nhu tudng phdn xa xién
chéo song song loai trir mél diém la
chiéu day cac don vi trdm tich chi
tuong déng véi @ phan gidi dia chén
va ching c6 xu huéng tién trién vé
phianudcnéng

Phén anh sur giao thoa cta céc thiy

CAu tao bién dang déng trdm tich, hé
théng dong chay va doi dat gdy bj
udn nép manh mé.

Cac don v dia chét ddng nhét, khéng
phén téng, bi bién dang manh hoac
cam dbc c6 thé lién quan dén cac thé
magma, vom mudi hodc da phién sét

Hinh 5. Méi quan hé giita twéng dia chdn va dong hec bon tram (Veenken, 201 3)

2.2.2. Phwong phap minh giai dia vat ly
giéng khoan

Dia vat Iy giéng khoan 1a mot trong nhitng
phuong phap nghién ctru chu dao trong dia
chat dau khi néi riéng va trong nghién ctru dia
chét tang phu noéi chung. Ban chit ctia phuong
phap 1a do dac va minh giai cac tham s6 vat ly

clia cic tang dia chit theo d9 sau giéng khoan
bang cach tha mot hé thong cac cam bién
(sensor) c6 thé thu nhan cac tham s vat 1y cua
dat da nhu dién tré suat, mat do, gamma ty
nhién, gamma nhan tao, tc do truyén song
am, dia nhiét,... (Hinh 6).
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Muc dich ctia phuong phép dia vat 1y giéng
khoan 14 dé xac dinh céac ranh gidi va dic trung
thach hoc cia cac téng da phuc vu cho viéc
phan chia, lién két dia tang va danh gia tinh
chin, chira ctia mot hé thong dau khi.

2.2.3. Phuong phap giai dodn cdu triic

Phuong phap giai doan cdu truc dia chét
dugc thuce hién trén co s& phan tich céc tai li¢u
giéng khoan va tai liéu dia chdn 2D va 3D cua
khu vyc nghién cuu, tién hanh do dac va nhén
dién cac dang cau tric dia chat (Dt giy, nép
ubn cac bé mit bat chinh hop, ...) ¢6 mit trong
khu vuc nghién ctru. Viéc phén tich va giai
doan céu trac — kién tao duoc thyuc hién theo
cac ndi dung sau:

(i). Nhan dién va phan chia cac pha bién
dang dut gay, uén nép;

(ii). Phan tich bé mat bat chinh hop va gian
doan tram tich;

(iii). Phan tich chiéu day va phuc hoi mat
cat;

(iv). Phuong phap xdy dung md hinh dia
chat

3. Két qua va thao ludn

3.1. Pdc diém va lich si phdt trién ciu
triic — kién tao 16 09-1 bon triing Civu Long

Trén co s& phan tich céc tai liéu dia chat-
dia vat Iy hién c6, khu vuc nghién ctru c6 thé
phan chia thanh cac don vi cdu triic nhu trong
hinh 7. Trong do6, d6i Nang Con Son la don vi
cau trac 16n phéan tach bé Ctru Long véi bé
Nam Cén Son, con dii ning Bach Ho-Rong,
Triing Pong Bach H6 va Triing Tay Bach HO
1a cac don vi cdu triic nho hon bén trong bé
Cutu Long . Ngoai ra Triing Tay So6i va Nang
S6i 1a cac don vi cdu trac dia phuong phan bd
gitta Nang Rong va Nang Con Son (V3 Viét
Vin, 2010).

10 km
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Hinh 7. So d6 cdu tric-kién tao 16 09-1 va lan cdn

Tuong ty nhu cac khu vic khac & bé Ciru
Long, khu vuc nghién ctru trai qua 3 giai doan
kién tao chinh sau day:

3.1.1. Giai doagn tach gian trong Eocen-
Oligocen som

Duya trén phan tich dac diém céu trac, bé
mit bat chinh hop va sy thay ddi bé day qua
céc céu trac bién dang, co thé thay hoat dong
tach gian dién ra manh mé doc theo cac dut
giy thuan phat trién tir mong c6 phuong BDB-
NTN va phuong TTB-DDN. Pic diém ciu
truc khu vuc nghién ctru c6 su thay ddi manh

tir Bac xuéng Nam (Error! Reference source
not found.). O khu vuc phia Bic, cau trac
trting c6 dang dia hao, dugc khéng ché hai bén
boi cac hé thong dit giy sut bac tir d6i nang
Bach H6 va d¢i nang Cén Son (Error!
Reference source not found.). Cac dut gay
khu vyc nay chu yéu cé phuong BDB-NTN.
Trong khi d6 ¢ phia Nam, cdu tric triing ¢
dang ban dia hao, dugc khéng ché boi dut giy
bién ¢ phia Tay khu vuc S6i-Ca Tam co
phuong BDB-NTN (Error! Reference
source not found.). Ngoai ra, khu vuc nay con
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c6 cac duat gay phuong TTB-DDN hoat dong
manh hinh thanh céac dai nang dia phuong co
cung phuong véi dat gdy (Error! Reference
source not found.7). Di kém véi hoat dong
kién tao nay 1a hinh thanh 1én cac tap trim tich
ddng tach gian.

3.1.2. Giai dogn nén ép nghich dao
Oligocen muon — Miocen som

Béng ching cho thoi gian bit dau pha nén
ép c6 thé thay trén hau hét cac mat cit phuong
TB-DN qua khu vuc nghién ctru (Error!

Reference source not found.8). Trén mit cit
dia chén, cac nép udn nodi tﬁng tap SH8 co bé
day twong dbi 6n dinh, hodc néu co thay d6i bé
day thi cha yéu phan anh hé théng tram tich
true nén €p. Bién do nep ubn va bé day tram
tich thay dbi lién quan den hoat dong u6n nép
chi quan sat dugc ¢ gén cubi L tap SH8 (Hinh 8).
Ngoai ra trén mot s6 mat cét con co thé quan
sat dugc cac dau hiéu phi chom cia cac phan
xa dia chin 1én bé madt danh dau bit dau pha
nghich dao.

= SHB == SH10

= SH8b

Hinh 8. Hoat déng uén nép, bao mon bdt chinh hop va tdi hoat déng ciia cac dirt gy thudn hinh
thanh trong giai doan tdach gian trudc do nhung theo chiéu nguoc lai la dau hiéu cua giai doan nghich
ddo kién tqo.

3.1.3. Giai doan sut lun do co rut nhiét
Miocen som — hién tai

Day la giai doan phat trién mudn nhét cua
bdn triing Ctru Long. Cac hoat dong kién tao
trong giai doan nay tr& 1én binh 6n, bing
chung 1a cac hoat dong dat giy chinh khong
cit qua cac tram tich tir sau Miocen sém. Hoat
dong sut lun dién ra tir, chu yéu duoc gay ra
boi qua trinh co rat dia nhiét. Cac tap tram tich
hau tach gién hinh thanh trong giai doan nay
c6 chiéu day va thé nam it thay doi tir ven ria
bdn vé trung tim va phu 1én toan bo dién tich
ctia bé Ctru Long (Hinh 8).

3.2. Ddnh gid khd ning hinh thanh bdy
phi céiu tao ctia khu vwe nghién ciru

Bay phi cau tao la nhirng bay chira diu khi
ma trén thuc té khong xac dinh duoc bang ciu

100

truc dong. Tuy nhién theo théng ké trén thé
gidi, chung cling dong mét vai tro dang ké cho
su tich tu nguon tai nguyén dau khi toan cau.
Nhiéu mo6 16n trén thé giéi da dwoc phat hién
trong cac bay phi ciu tao dudi dang cc biy
dia tﬁng hozc hdn hop (Allan et al., 2006).
Mot van dé _quan trong dbi véi su hinh
thanh bay phi ciu tao la phai c6 duoc day di
chc tang chén day, tang chin néc va ting chin
bién hoan thién d& dam bao khong cho
hydrocarbon thoat ra va gi chuyén di xa khoi
bay. Vai tro cta cac yéu tb chin noc, chin day
va chin bién (hinh 11) s& dwgc thao luan &
phan dudi cua bai bao. Hau hét cac phan xa
trong giai doan SH-8.1 dén SH-8 c6 tinh chat
lién tuc, bién do thép. Tuy nhién, & giai doan
dau, cac mat cit dia chan va ban dd thudc tinh



xuét hién mot sé khu vuc c6 bién do dia chin
khac biét (Error! Reference source not
found.&10). Céc di thudng thudc tinh dia chét
c6 dién tich nho, tap trung chu yéu o phén
trung tim va phia Béc cua 16; cac di thuong
nay ndm sat chan cua cac khdi cao, hodc dut
gdy c6 bién do 16n. Pay 1a cac ddu hiéu phan
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B Cic di thuong bicn 46 cit

Bién do thiap, dong nhat = sét
P g

anh céac than cat duoc dd truc tiép tr cac khdi
cao Bach Hb (theo ban dd cua dia hinh). Trong
giai doan nay, khdi cao ¢ phia Bic khong nho
cao so voi muc nude, dan dén gidi han vé
ngudn trAm tich va ning luong ciing khong

cao.
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Hinh 9. Ban do thugc tinh bién dg phan dnh cdc than cat (tang chira) cé nguon tir khu viee phia
Péng giai doan dau SH-8.1
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Hinh 10. Bdn dé thudc tinh dia chin va ban dé cdu triic thé hién cdc than cat va hudng vin

chuyén tram tich

Tang chira
(Biy phi cau tao)

Dau hiéu ga day

Vat nhon/ké ap

Chin noc

SH8.2
w

Cac tap quan sat thay
dau hiéu ga day
xudng bat chinh hop
tuwong Ong voi trang
dia chan 1

Cac tap dia chan c6
bé day kha 6n dinh.

Hinh 11. Cdc yéu té hinh hoc ciia bdy phi cdu tao: A-Mo hinh bdy phi cdu tao (Jager et al., 2020); B
Than cat tgi l6 09-1 twong tw tang chita trong mo hinh

Xét vé tang chan d6i voi by phi cau tao thi
ba yéu td chan noc, chin bién va chin day
dong vai tro quan trong dam bao cho sy hinh
thanh mot by phi cau tao hoan chinh (hinh
11). Hinh 11B cho théy & cic mat cét dia chin
déu xuét hién cac “ném” di thudng thudc tinh
bién d6 manh nam ké 4p vao suon cac khoi
nang. Phu 1én trén va bén dudi cac “ném” di
thuong nay 1a cac tap tram tich c6 dic phan xa
dia chan lién tuc va song song voi mat ranh
gidi cua “ném di thuong”va trén cung clia cac
khéi nang ciing dugc phu chom bdi cac tram
tich tré hon. Nhitng ddu hiéu ban dau nay cho
thdy cac tap trAm tich nam trén, nam dudi va
ké 4p vao khoéi nang c6 thé 1a cic ting chin
noc, chan day va chan bién tuong Gng. Trong
khi @6 “ném” di thuong thudc tinh bién do 1a
dau hiéu ctia tng chira c6 than phan thach hoc
chu yéu 1a cat véi dic trung do rong va do
tham cao hon. Panh gia tong hop ca hai yéu tb
trén c6 thé thay nhiing cau tao kiéu nay c6 thé
1a nhimg bay phi cdu tao chira dau khi véi mirc
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do tin cay tuong ddi cao.

Tir nhirng ddu hiéu dia chdn néu trén c6 thé
thay, ngoai tang chira dau khi 1a cic da mong
granit nit né da dugc phat hién va khai thac
trong nhiéu thap ky qua, trong khu vuc nghién
ctru co thé ton tai cac than cat 1a cac quat trAm
tich c6 chiéu day tuong d6i 16n nam ké ap vao
cac suon dia hinh c¢6 va cac khéi nang. Nhitng
d6i twgng than cat nay duogc dic trung boi cac
di thuong thudc tinh dia chan va ching dugc
cho 13 ¢6 thé hoi tu di cac yéu té chira va chan
dé tré thanh cac bay phi ciu tao trong khu vuc
nghién curu.

Két luan va kién nghi

Dua trén phén tich tong hop cac tai liéu dia
chét va dia vat Iy cua khu vyce 16 09-1, bon
triing Ctru Long, tap thé tac giai co6 mot sb két
luan va kién nghi sau day:

- L6 09-1 bé Ciru Long 1a mot ciu tao dia
chat duoc hinh thanh trén co s¢ pha hay da
mong la cac da xam nhdp trung tinh — acid



duoc cho 1a bat dau tir Eocen, trai qua cac giai
doan tach gidn tao rift tir Eocen dén Oligocen
som. giai doan nghich dao kién tao trong
Oligocen mugn — Miocen som va syt lut nhiét
sau Miocen sém. Cac thanh tao trim tich ling
dong trong bé Ctru Long trong gian doan
Eocen-Oligocen di dugc lam sang to vé moi
truong tram tich 13 moi truong song — hd va
day 1a da tuong c6 nhiéu trién vong dau khi
nhat sau ddi twong d4 mong nirt né;

Su thay d6i hoat dong kién tao va bé mat
co dia ly lién quan cling da gay ra su thay doi
vé huéng ngudn tram tich, khong gian tich tu
va hinh thanh Ién cac quat trAm tich nam ké ap
vao cac suon doc dia cd dia hinh hay cac than
cat dugc van chuyén ra phan trung tim bon
triing dudi tic dung cia dong trong luc
(gravity flow) hay dong chay roi (turbidity
flow). Nhitng than cat dudi dang cic quat tram
tich hay cac than cat nam ¢ ving nudc sau khi
duoc tiép xtc v6i cac ting chan noc, chan day
va chin bién s& c6 tiém ning tré thanh cac by
phi ciu tao ma trude ddu chua duoc quan tim
nghién ctru day du.

- Nhitng phat hién ra cac thyc thé dia chat
duoc du bao 1a cac biy phi cdu tao tiém ning
cho 16 09-1, tuy nhién trong thoi gian t6i can
phai c6 nhitng nghién ciru chi tiét hon dé danh
gia tinh lién tuc, chiéu day va chat luong cua
tang chan khong khep kin nhu trong bay cau
tao; ddc biét can nghién ctru chi tiét cac yéu to
chin bién va chin day dé giam thiéu tinh rui
ro cua cac bay phi cau tao da dugc du bao;
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Summary

Geological setting and possibility of nonstructural traps in the 09-1Block, Cuu Long
Basin

Nguyén Lam Anh', Nguyén Thanh Tung?, Hoang Vin Long?’, Nguyén Danh Lam?, Bui Huy Hoang?,
Bui Viét Diing?, Nguyén Trung Hiéu?, Nguyén Quang Tuan?, Nguyén Tuan Anh?

The Cuu Long Basin is a Tertiary sedimentary basin demonstrating the highest oil and gas potential
among the hydrocarbon-bearing basins on the Vietnamese continental shelf. While hydrocarbon production
from the pre-Cenozoic fractured basement reservoir is gradually decreased, the studies on new findings of
structural traps become an essential task for the coming years.

Results obtained from our detail studies on seismic interpretation, attribute analysis together with well-
logging interpretation, lithology and geological modelling of the 09-1 Block allowed us to specify
geological evolution of the basin into three more detail stages, namely: (i). Eocene-Oligocene rifting, (ii).
Late Oligocene-Early Miocene inversion, and (iii). post-Middle Miocene thermal subsidence.

The new data from seismic attribute anomaly analysis contributed to better define characteristics of the
Oligocene alluvial-lacustrine sediments as well as to identify fan-shaped bodies onlapping on the slopes of
the high structures with in the 09-1 Block. These sand bodies are considered to be potential stratigraphic
traps, which are important target for hydrocarbon exploration in the future.

Key words: Cuu Long Basin, tectonostructure, nonstructural trap, seismic attribute.
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