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Nhan dién trdm tich gon song day bién sau trén tai liéu dia chan 3D
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TOM TAT

Tram tich gon séng ddy bién su 1a cac trdm tich hat thé hodc min dugc hinh thanh do céc dong chay ngim
ddy bién noi ¢6 do sdu trén 1000m. Day la cac dong chay mang theo vat liéu trdm tich chay xudng phia
duéi sudn dée hodc doc theo sudn déc va hinh thanh nén cac dang trim tich gon séng c6 dic trung khac
nhau lién quan dén loai hat trdm tich 12 thé hay min. Trim tich gon séng ddy bién sau c6 thé phat hién trén
dién tich 1 - 10 km, véGi cao do tir 1 - 10m va budc song 1€n tGi vai tram mét. Tai khu vuc nghién clru ngoai
khoi Ty Phi, dya trén tai liéu dia chan 3D bao phu 1500 Km?2 va muc nude bién tir ~1000 - 2000m, trAm
tich gon song da dugc phét hién trong trdm tich Pliocen - Pleistocen tai khu vuc suon déc, véi goc dde 3.4°.
Céc dong chay xubng phia du6i suon dbc theo cac khe rinh tao nén cac vét gon song co budc song déu
dan, kich thude 13 0,5 - Tkm va bién do dién hinh 1a ~40m trén day bién. Dudi chung la cac vét gon song
¢6 bi chdn viii ¢6 budc song twong tu voi gon song day bién nhung bién do nho dan téi khoang ~20m. Trdm
tich gon song hat thd xudt hién tai mat bao mon cua cac khe ranh bién sau (déng vai tro chuyen tiép tram
tich, mirc d lién tuc bi han ché. Do d6 khé dé tro thanh dé chira dau khi tét. Tuy nhién su xudt hién cua
cAu tric dac biét nay noi day bién lai gitip chi ra kha ning xuft hién cta cac tdp cat day xa hon phia sau
hon cuia bé.

Tir khéa: Trim tich gon song day bién sdu; dong chay ddy bién; dia chén 3D.

1. Pat vin dé

Trim tich gon séng day bién dugc néu ra tir nhitng nam 1980, khi hé théng séng am SeaMARC I 1an
du tién dugc st dung tai khu vuc nude sau (Piper, Shor va nnk. 1985, Malinverno, Ryan va nnk. 1988).
Hinh anh thu dugc tiét 16 cdu triuc gon song tai khu vue nude su, chung ban du dugc mang so sanh vai
trdm tich cudi soi lang dong do ngdp lut cho thiy c6 su twong dong vé chidu dai va chiéu cao cua cic gon
song. Gon song ¢6 chidu cao tir 1 - 70 m va bude séng 0.1 - 6 km, xay ra tai nhiing noi c6 goe doc <1°.
Chung c6 nhing dic trung 14 kich thudce 16n dang gon song vai dinh séng thiang hodc uén nép, xép chong
1én nhau va c6 xu hudng vudng géc véi dong chay chinh. Chiéu dai dinh séng c6 thé 1én dén 60 km va gan
nhu vudng goc v6i hudng dong chay. Cac gon séng cd mire do bat dbi xtimg khac nhau, diy hon & phia
huéng 1€n suon déc cho théy huéng dich chuyén 1én phia trén suon déc. Kich thude cua song giam dan
theo hudng xubng sudn dbc. TrAm tich gon song day bién dugc hinh thanh do dong chay turbidite va da
duge miéu ta & mot sb mdi trudng nude sau, xudt hién tai cac tudng trdm tich v& bd (channel levees), day
ctia kénh din (channel floors) va tai ria cac quat ngdm déy bién (submarine fans).

Khu vye nghién ciru nim & ngoai khoi T4y Phi, thudc ria thu dong, v6i dién tich nghién ctru 1a 1500km?.
Dién tich nghién ctru duge thu nd dia chén 3D véi d6 phan dai cao. Khoang nghién ciru ndm trong trdm
tich tudi Pliocen-Pleistocen. Tai khu vuc nghién ciru da phat hién ton tai trAm tich gon séng véi kich thudc
16n, bén trong cac hém ngdm day bién. Str dung tai liéu dia chan 3D chét luong cao cho phép nghién ciru
duge sy phan bd cua trdm tich gon séng va dic trung ciia chiing mot cach chi tiét, 1am sang to dic diém
trdm tich khu vuc nude sau Tay Phi, ngoai khoi Cameroon.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phan logi tram tich gon song

Theo Wynn and Stow (2002), trAm tich gon song tao boi dong chay turbidite da duoc chia lam 2 nhém
dya trén kich thude hat, trdm tich gon séng hat min va trdm tich gon song hat tho.

Trim tich gon séng hat min thudng duogc tim thiy tai khu vuc ¢ dong chay turbidite chay tran, nhu cac
gon song cua trim tich v& bo (Hinh 1) (Normark, Piper va nnk. 2002). Ngoai ra, trim tich gon song ¢b bi
chén viii ¢6 dic diém hat min ciing duoc tim thdy dua trén tai liéu dia chén tai hé théng tuéng trdm tich
tran bo tai Makassar Strait (Posamentier, Wisman va nnk. 2000) va khu vuc nude sau cua Niger delta
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(Normark, Piper va nnk. 2002). Chiing ¢6 kich thude tir 1 dén 7km dai va 80m cao. Kich thuéc nay chi ra
su lién quan do ddc cta suon dée va khoang cach dén ngudn vat liéu (Normark, Piper va nnk. 2002).
Trim tich gon séng hat thd thudng phat trién gin vai cac hé thong quat ngdm day bién nhur gitra cac vuc
ngdm, bén trong kénh dan hoac khoang chuyén tiép gitta kénh din va quat ngdm (Wynn and Stow 2002)
(Hinh 2). Chiing ¢6 kich thude nhod hon trdm tich gon song hat min va xuét hién it hon ciing nhu trong
khoang thoi gian ngén hon, lién quan dén mot chu ky hoat dong ciia trdm hé thdng turbidite. Vi dic trung
13 trAm tich hat tho, kich thude cac gon song 1én dén 1 km dai, cao dén 10 m, bao gdm cac trAm tich cat hat
hodic cudi soi va c6 xu hudng dich chuyén 1én phia trén swon déc. Trdm tich gon song hat thd trong cac
kénh dan c6 xu hudng giam chiéu dai budc song theo huéng giam van tdc dong chay. Didu nay cho thiy
mdi quan hé giita van tc dong chay va kich thudce gon séng. Gon song thudng ¢ ¢ hinh dang khong déu
do bi tac dong boi timg dot dong chay / hodc cac pha dich chuyén. Tram tich dang nay dugc cong bd phat
hién tai nhiéu khu vue nhu vyc Monterey (Xu, Wong va nnk. 2008) , vuc Var (Piper and Savoye 1993).
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Tram tich gon séng
twong v& bo

Hinh 1. (a) Ban dé phdc hoa té hop kénh rach ngoai khoi Indonesia ciing voi phin bé cia cdc tram tich
gon séng tudng vo bo. (b) Mdt cat dia chan minh hoa tram tich gon séng tudng vo bo ngoai khoi
Indonessia. Chiéu cao cuia gon song giam theo dan ra xa dinh bo (Normark, Piper va nnk. 2002).
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Hinh 2. Trdm tich gon song phat hién trong vuc Monterey, ddy vuc c6 vét gon séng do cat kich thudc [on,
bude song tiv vai met dén hang chuc mét dwoce hinh thanh do dong chay ngdm cé ning heong lom (Xu,
Wong va nnk. 2008).

2.2. Co ché hinh thanh tram tich gon séng

Céu tric ctia gon séng duoc hinh thanh do sy két hop gitra tde do lang dong trim tich va su dich chuyén
dinh séng (Cartigny, Postma va nnk. 2011). Gia st tbc do ling dong trim tich gia ting, chu ky ling dong
trdm tich c6 thé dwoc phén ra: Loai-1) trdm tich & mat doi dong va bao mon manh mé & mat khuét dong,
Loai-2) luong trdm tich & mat don dong bang véi luong bao mon ¢ mit khudt dong, Loai-3) ca hai mat
khuat dong va don dong déu ldng dong trm tich, trdm tich day va thd hon ¢ mat don dong, mong va min
hon & mat khuét dong.

Thuat ngit bude tudn hoan dugc dit ra @& mo ta co ché hinh thanh trdm tich gon séng, c¢6 xu hudng bdi
1'2'1p nguoc 1én suon déc. Parker, Ashworth va nnk. (1996) da mé ta cac budc tudn hoan 1a mot chudi cac
budc ling dong tram tich chdm, nguoc 1én suon dée. Khi dong chay bac xudi xubng mot bic (chay qua mat
khudt dong) s& bi giam manh vén tdc bai hién tuong nude nhay thiy luc trude khi dén vdi mat d@di dong
(Hinh 2). Vén tbc dong chay tai mat di dong giam din dén ldng dong trdm tich. Tai mat khuét dong do
vén tc dong chay cao, dan dén bao mon hodc han ché trdm tich xay ra. Sy mét cin bang trAm tich gitra hai
canh cia sudn séng din dén séng trdm tich 6 xu hudng dich chuyén 18n phia trén sudn déc.

Nudc nhay thuy e - Lang dong trdm t'Ch Bao mon tram tich
(Mat doi d°"9) (Mat khuét dong)

Hinh 3. Hinh v& minh hoa dong chay xuéng swon doc, mang tinh tudn hoan. Méi truong nuwde mdu xanh,
trdm tich biéu dién mdu vang. Dong chay turbidite chay tir tréi sang phdi. Nude nhay thiy g xay ra tai
Vi tri triing sdu nhat, tai chan ciia mat khudt dong. Trén mat don dong vin toc dong nho dan dén ling
dong tram tich. Tai mdt khudt dong, do vin toc dong chay cao, bao mon hodc han ché tram tich xay ra.
Sw khong cdn béng giita lang dong trdm tich ciia ‘hai suon song dén dén gon séng dich chuyén lén phia
trén suon doc két hop véi tich tu tram tich (Cartigny, Postma va nnk. 2011).

23



2.3. Phwong phdp nghién ciru »

Chu yéu sir dung phuong phdp minh giai dia chin dé xdc dinh cdc két thuc phan xa, ranh giéi trdm tich,
bat chinh hop. Sau d6 két hop vai phén tich thudc tinh dia chin dic biét dé 1am rd hinh théi va cdu tric ciia
trdm tich gon séng trén ban dd va mat cit. O day tac gia sir dung thudc tinh goc dde (Dip map) ap dung cho
khéi dia chdn 3D phén giai cao ngoai khoi T4y Phi. Thudc tinh géc déc duge xem 13 phi hgp nhét vi trdm
tich gon song c6 hinh dang uén nép nhip nhg, thay déi goc dbc lién tyc, nén d& duge nhan dién trén thudce
tinh goc dbc. Cudi cung 13 luan giai két qua véi nhimng dic trung gon song da duge nhan dién trén cc tai
lidu cong bd.

3. Két qua va thao luin

Nghién ctru tai khu vue nudce sau trén dién tich 1500 km?, thém thy dong ngoai khoi T4y Phi, noi ¢6
myc nude dao dong tir 1000 - 1600m da phat hién thidy mot hé thong hém ngdm phat trién trén suon doc
(Hinh 4). Ching c¢6 hudng Dong Tay, chiéu dai khoang 20 - 30 km, rong 4 - 7 km va sau khoang 120 m.

Tai day cac hém ngam day bién, gon séng c6 bién do tir 30 - 40m. Bén dudi ching la cac gon song cb
chon vii ¢6 bién do giam dan tir 10 - 20m. Mirc do gon séng giam dan theo hudng xudng suon ddc. Cac
dAu hiéu bao mon cit cut duge phat hién cuc bd voi Kkét thuc phan xa Kké ap vao mat khuét dong. Ranh gidi
giita cac gon song ¢6 xu hudng nghiéng xudi xudng sudn ddec mot gbe 6° - 15°, 6 dbc day bién 1a 3°. Trim
tich nay phat trién trong Pliocen - Pleistocen va gidi han bén trong cic hém ngdm day bién. Su giam din
bién do budc séng trong cac hém ngdm cho thdy qué trinh tao ra trAm tich nay lién quan dén dong chay
turbidite. Theo quan diém ciia Spinewine, Sequeiros va nnk. (2009), gon song tai khu vuc nghién ctru véi
hinh thai bt ddi xtmg cho thdy dong chay c¢6 ning lugng thip.
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Hinh 4. (a) Ban do  goc c doc day blen noi phat hlen cdc hém ngdm huwong Dong Tay, (b) mat cdt dia chdn
doc theo hém ngdm minh hoa tram tich gon séng, bién dé séng giam dan theo hwéng gia ting dé sdu
niée bién.



4. Ket luan

Tai khu vyc nghién ctru, trdm tich gon voi song bit dbi xtmg phat trién trong cdc hém ngam trén suon
dbc day bién hudng Pong Tay, vai goc dbe nho ~3,4°. Ching duge hinh thanh trong mdi trudng dong chay
¢6 nang luong yéu. Gon séng c6 bién do twong ddi 16n ~ 40m va bude song tir 0,5 dén 1km. Chidu dai bude
song va bién do giam dan theo hudng gia tang chiéu sdu muc nudce bién. Bién do cic gon séng bi chon vii
ciing giam dén t¢i khoang 20m. Trdm tich gon song phat trién trong hé théng hém ngam day bién c6 chiéu
dai ~20 - 30km, rong 4 - 7km va sdu ~120m. Khong c6 phat hién cta trim tich gon song bén ngoai cac hém
ngém: Sy xuét hién cua trAm tich gon song nay chi ra tiém nam xuit hién céc tip cat day xa phia nwdc sau
cua bé.
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ABSTRACT
Characteristics of Sediment wave based on 3D seismic data

Le Ngoc Anh!
! Hanoi University of Mining and Geology

Sediment waves are coarse - or fine-grained sediments, generated beneath currents flowing across the
seabed where the water depth greater than 1000m. The flows are either downslope-flowing turbidity
currents or along slope-flowing bottom currents. Sediment waves are largescale, undulating bedforms with
straight, sinuous or curved crests that are aligned roughly perpendicular to the dominant current flow
direction. They are observed in over the area of 1 - 10km with the wave crest of 1-10m and wavelength of
hundred meters. 3D seismic data has been used to investigate the sediment wave development on the slope
of offshore West Africa. The area cover 1500km2 with the water depth 1000 - 2000m. Sediment wave
within the Pliocene-Pleistocene age on the 3.40 slope. The wavelength and amplitude vary significantly
from the seafloor to subsurface. The regular wavelengths on the seafloor are 0.5 km - 1 km, with a typical
amplitude of c. 40 m; wavelengths of the sub-surface undulations are similar to those on the seafloor but
show smaller amplitudes, ~20 m. The undulations are observed to decrease in amplitude and wavelength
downslope. Coarse-grained sediment waves commonly occur at erosional unconformities in canyons or
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channels largely experiencing sediment bypass. As a result, they rarely lead to the formation of signifcant
reservoir rock, and lateral continuity is probably poor. However, if recognised in the ancient record in
hydrocarbon basins, may be to point to the occurrence of thick sands farther basinward.

Keywords: Sediment waves; Turbidite; 3D seismic.
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