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Tom tat
Vinh Bdc Bé la mét trong nhitng khu vu'c c6 lich sit tién héa va cdu tric dia chdt phic tap, da trdi qua nhiéu giai doan
phadt trién khdc nhau, chiu tdc déng cia cdc su kién kién tao I6n trong khu vuc. Nghién citu cdc ddc diém vé cdu tric
dia chdt va dia tdng noi ddy cé thé giup khéi phuc lai lich sit tién héa va béi canh kién tao khéng ché qud trinh tién
héa dia chét khu vuc phuc vu cho cdc nghién ciru co ban va tim kiém tham doé ddu khi. Trong bai viét nay, nhém tdc gia
trinh bay mét sé két qud nghién ciu vé qud trinh tién héa kién tao vinh Bdc Bé trén co' sé phdn tich tai liéu dia chén 2D.

Két qua nghién ciru cho thdy, thém luc dia vinh Bdc Bé duoc phdt trién trén méng truéc Cenozoic va dugc cho la bdt
ddu vao Eocene. Qud trinh tién héa kién tao trai qua 4 giai doan: (1) Tdch gidn néi luc (Eocene - cuéi Oligocene); (2)
Sut véng co rit nhiét (Miocene sém); (3) Nghich ddo kién tao khu vuc (Miocene giira); (4) Sut véng do tdi trong tram
tich (sau Miocene giira). Ngoai giai doan nghich ddo kién tao khu vuc thi phia Tdy Bdc vinh Bédc B6 con trdi qua it nhét
2 giai doan nghich ddo trong Oligocene - Miocene sém. Trong khi d6 khu vuc phia Péng Nam lai ddc trung béi qud

trinh sut véng chiém uu thé.
Tirkhéa: Vinh Béc Bo, bién Béng, kién tao.
1. Mé dau

Vinh Bic B6 phan bé & khu vuc phia Tay Bac bién
Pong (Hinh 1). Khu vuc nay bao quéat gan nhu toan bo bé
trdm tich Séng H6ng, mot trong nhitng bé tram tich I6n
nhat khu vuc Pédng Nam A. Vinh Bic B6 dugc hinh thanh
trén cco s& qua trinh tach gian bién Déng cung vdi su dich
truot bang trai clia dsi dat gay Song Hong va qua trinh va
cham mang An D6 véi mang Au - A trong Cenozoic [13].
V6i bé day tram tich c6 nai lén dén ~20km [6], vinh Bac
Bo6 dugc coi la khu vuc luu gitr nhiéu théng tin quan trong
vé qua trinh tuong tac luc dia - dai duang, bién déi cd khi
hau, tién héa kién tao khu vuc [10].

Cong tac khoan tham do va diéu tra dia vat ly trong
thoi gian qua da phat hién nhiéu cdu tao trién vong c6
kha nang tich tu dau khi trong cac thanh tao tram tich luc
nguyén va ca trong cac thanh tao méng carbonate. Tuy
nhién, khu vuc vinh Bac Bd ndi riéeng va bién Dong néi
chung da trai qua nhiéu qua trinh bién dang kién tao khac
nhau trong Cenozoic, dac biét la hoat ddong cat trugt tao
ra bé kéo tach Séng Héng [12]. Cac pha bién dang kién
tao khéng nhimng lam thay d6i trat tu dia tang tram tich
Cenozoic ma con lam phc tap héa ciu tric dia chat, pha
hay va/hoac hinh thanh nén cac ciu tao cé trién vong
chta hydrocarbon. D& gép phan lam sang té lich st tién
héa dia chat - kién tao khu vuc, phuc vu cho céng tac tim
kiém va thdam do dau khi & khu vuc vinh Bac Bo, nhém
tac gid gidi thieu mot s6 két qua luan gidi dac diém kién
tao khu vuc vinh Bac B trong Cenozoic dua trén két qua
phan tich tai liéu dia chan 2D.

2. Béi cdnh kién tao khu vuc

Mét trong nhiing su kién ndi bat trong Cenozoic da
dugc nhiéu cong trinh nghién ctu ghinhan dé la qua trinh
va cham mang kién tao An D6 véi mang Au - A. Bing cac
mo hinh thi nghiém bién dang, Tapponnier va nnk. [14] da
cho rang qua trinh va cham mang da dan dén hién tugng
tach gian bién Bong, su thuc tréi dia khéi Dong Duang
vé phia Dong Nam doc theo déi dut gay truct bang trai
S6ng Hong va mot loat hé théng dut gay truot bang trai
phuong Tay Bac - Déng Nam khac (Hinh 2).

Két qua nghién ctiu cé tur trén cac da bazan bién Dong
cho thay thanh tao bazan c& nhat ven ria Déng Bac bién
Dong ¢ s6 hiéu 11 tuong Ung vai tudi thanh tao ~32 triéu
nam. Day dugc coi la thoi diém bat dau tach gian bién
DPong [1]. Qua trinh tach gian bién Béng dugc cho la kéo
dai d&€n Miocene giiia (~17 triéu nam). Nhan dinh nay phu
hap véi nhing tai liéu méi nhat cha chuong trinh khoan
sau dai duong dugc tién hanh tai Trung tam bién Béng
nam 2014 [8].

Tuy qua trinh va cham mang An D6 véi mang Au - A
c6 nhiéu dnh hudng d6i véi kién tao khu vuc Dong Nam A
nhung cac nha dia chat sau nay cho rang co ché tach gian
va hinh thanh bién Déng chi yéu la do qua trinh hut chim
bién Déng cb xuéng bén dudi ddi hat chim Boneo (Hinh
3vad)(2,3,4,7,13]

S6 liéu ¢6 tu va két qua dinh tudi tuyét déi trén mau
khoan sau dai duong cho rang qua trinh tach gian vé dai
duong kéo dai tir ~32 triéu nam va két thic cach day ~17
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Gt lai ctia vé bién Déng cd trén ddo Boneo

triéu ndm, song qua trinh sut véng trén thém luc dia Viét
Nam néi chung va vinh Bac Bo ndi riéng xay ra sém hon
rat nhiéu [16]. Dén nay, chua c6 giéng khoan tham do nao
khoan hét tang tram tich & khu vuc sau nhat ctia vinh Bac
Bo. Vi vay, viéc dinh tudi cho cac thanh tao tram tich duéi
cung cda khu vuc va thai diém sut véng vinh Béc B6 chl
yéu mang tinh dy doan va d6i sanh vdéi tai liéu dia chat
trén bd. Nhiéu nha nghién ctu cho rang thai diém bét dau
sut vong kién tao dugc bat dau tir Eocene.

3. Qua trinh tién héa kién tao vinh Bac B

Cac tai liéu tham do dia chan 2D cho thdy vinh Bac
B trai qua qua trinh sut véng manh mé. Mét s6 tuyén
do dia chan cat qua truc trung tdm cla vung nghién ciu
G d6 sau 8s nhung van chua khéng ché dugc hét bé mat
mong trudc Cenozoic (Hinh 5). Qua trinh tach gidn dugc
bat dau tir Eocene cho dén Oligocene. Cac thanh tao
tram tich déng tach gian dugc phan bé ¢ dusi day bé va
dugc dac trung béi cac cau tao ga day trén cac sudn doc
cta da& méng (Hinh 5). Bién d6 dich chuyén cla cac hé
théng dut gay ngang thuan khéng déng nhat theo thai
gian cho thay chung dugc tai hoat ddéng qua nhiéu giai
doan (Hinh 5).

Sau qua trinh sut vong va tach gian, khu vuc nghién
clu ti€p tuc bi sut véng vai muc do yéu hon do qua trinh
co rut dia nhiét (thermal contraction), thé hién qua céc
thanh tao tram tich cé chiéu day phan trung tam 16n hon
so véi ven ria va khéng bi anh hudng béi cac hé théng dut
gay trong qua trinh téch gidn va sut lun trugc day (Hinh 5).

Sau qua trinh sut vong do co rut nhiét, khu vuc vinh
Bac BO ndi riéng va bién Déng néi chung trai qua qua trinh
nghich déo kién tao, chuyén tir ché dé cang gian sang ché
dé ép nén tao thanh mot bé mat bat chinh hgp mang tinh
khu vuc trong Miocene gi(ia. Su kién nay phu hgp véi thoi
diém ngiing nghi clia qua trinh tach gian bién Béng. Qua
trinh nghich dao kién tao da lam cho cac thanh tao tram
tich dugc hinh thanh & cac giai doan trudc bi uén nép va
bién dang manh. Trén mét s6 mat cat dia chat/dia chan
cho thay cac nép uén dao di kém dut gay nghich va bé
mat bao mon bat chinh hop rat ré (Hinh 6). Dau hiéu cua
cac mat bao mon bat chinh hgp mang tinh khu vuc nay
con dugc thé hién trén cadc mat cét dia chan cta bé Clu
Long, Tu Chinh - Ving May, Nam Cén Son... [9, 11, 15].

Giai doan nghich dao kién tao trong Miocene gilra
dugc tiép dién béi pha sut vong thi 2 kha manh tao thanh
cac thanh tao tram tich c6 tudi tir Miocene gilta dén nay.
Cac thanh tao nay c6 chiéu day kha I6n nhung muc d6
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Hinh 7. Ban dé dding day trdm tich Cenozoic vinh Béc B9 thé hién su dich chuyén trung tam
Idng dong vé phia Déng Nam theo thor gian
bién dang khong manh va hoat dong dut gay cling cha yéu la dat gay nho
mang tinh cuc bd. Tuy nhién, cac dau hiéu dia dong luc trén dat lién va trén
bién cho thdy qua trinh tach gidn bién Déng va hoat dong cta déi truct
Song Hong da di vao giai doan két thuc va/hodc suy yéu. Nghia la khéng

c6 su kién kién tao dang ké nao xay ra
trong vung sau Miocene gilra dan dén
qua trinh sut véng tao nén cac thanh
tao tram tich rat day nhu & bé Séng
Hong va vinh Bac Bo. Vay qua trinh sut
vong sau giai doan nghich dao kién tao
khu vuc dugc dién ra theo co ché nao?
Theo nghién ctu cla Clift, I6p trén va
I6p dudi cha vo trai dat tén tai mot déi
xung yéu ung suat; khi cac 16p tram
tich tang day, sé tang ap luc lén [6p vé
dudi va lam cho chung dich chuyén vé
hai phia ngugc chiéu nhau theo mé
hinh dong chay vo (lower crustal flow).
Nhu vay, bé mat vé trai dat & khu vuc
nghién ctu sé tiép tuc bi sut vdng mac
du khéng cé hodc c6 rét it tac dong clia
qua trinh tach gian kién tao [2].

4.So sanh ché dé dia dong luc va kién
tao giita Bac va Nam vinh Bic Bo

Mac du qua trinh sut vong va hinh
thanh vinh Bac Bé chiu su khéng ché
chat ché cta ché d6 kién tao khu vuc
song clng chiu su chi phéi bai cac hoat
doéng kién tao mang tinh cuc bo. Mat cat
dia chdn & khu vuc phia Bac vinh Bac
B (Hinh 6) cho thdy ngoai bé mat bat
chinh hgp khu vuc trong Miocene gilta
con quan sat thdy cac mat bao mon bat
chinh hgp va cac hé thédng dong chay ¢
phat trién & phia Déng Bac clia tuyén dia
chan. Cac bé mat nay danh dau cac giai
doan nghich dao kién tao khac diénra &
khu vuc phia Bac ctia ving nghién ctu.
Trong khi dé, & khu vuc phia Nam vinh
Bac BO va bé Nam Hai Nam khéng quan
sat thdy cac bé mat bat chinh hop nay va
chiéu day tram tich van tiép tuc tang lén
chiing té ngoai pha nghich dao kién tao
chinh trong Miocene gitia thi phia Bac
vinh Bdc BO con trai qua it nhat hai giai
doan nghich dao kién tao s6m hon, c6
thé lién quan dén thai ky bat dau hoat
dong clia déi dat gay Séng Héng (?).
Trong khi khu vuc phia Nam vinh Bac Bé
lai dugc dac trung béi qua trinh syt lun
chiém uu thé. Nhan dinh nay phu hop
véi qua trinh dich chuyén trung tam
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lang dong tram tich ti Tay Bac vé Péng Nam theo thai
gian (Hinh 7).

Cac két qua tinh toan téc do tram tich cho bé Séng
Hoéng va bé Nam Hai Nam [6] cho thay giai doan dau cla
qua trinh hoat dong clia déi dut gay Séng Hong co tac
déng manh dén qua trinh sut vong phia Bac vinh Bac B6
trong khi khu vuc phia Nam vinh Bac B it chiu anh hudng
hon cho dén tan dau Miocene.

5. Két luan

Vinh Bac B6 la mot trong nhimng khu vuc thém luc dia
rong nhat khu vuc Dong Nam A. Trén ca s& phan tich cac
tai liéu dia chan 2D két hgp vdi tai liéu dia chat trén bg,
nhom tac gia rut ra mot s6 két luan sau:

Khu vuc nay chiu sy tac déng clia nhiéu yéu té kién
tao qua cac thai ky khac nhau nén cé dac diém ciu truc dia
chatva lich st tién hoa kién tao phtic tap. Day cliing la mét
trong nhiing noi dugc cho la ¢6 nhiéu tiém nang vé dau
khi. Cau truc dia chat - dia tang vinh Bac B6 gobm 2 phan:
Cac thanh tao méng trudc Cenozoic va cac thanh tao tram
tich Cenozoic gan két yéu hodc chua gan két. Mac du chua
c6 tai liéu sinh dia tdng khéng ché tudi clia cac thanh tao
tram tich & phan sau nhat cda khu vuc nghién clu, qua
trinh tach gian vo luc dia dugc cho la bat dau vao cubi
Paleocene - dau Eocene va chiu tac déng clia qua trinh va
cham gitta mang An D6 véi mang Au - A.

Lich st tién hoa kién tao cQa vinh Bac Bo trong
Cenozoic dugc chia thanh 4 giai doan chinh: (1) Giai
doan tach gian vo luc dia tao cdu trdc dia hao, ban
dia hao ndi luc ti Eocene dén cuéi Oligocene; (2) Giai
doan sut vong tu tir do co rat nhiét dugc kéo dai tur cudi
Eocene dén cubi Miocene sém; (3) Giai doan nghich dao
kién tao trong Miocene gita hinh thanh nén bat chinh
hop mang tinh khu vuc; (4) Giai doan tai sut vong do
tai trong tram tich. Giai doan nay khong ¢ nhiéu anh
hudng clia cac hoat dong kién tao khu vuc nhung tai
trong tram tich |6n da tao nén &p luc qua I6n 1én bé mat
méng va tao ra qua trinh tu bién dang sut véng lam
tang chiéu day tram tich.

Tuy chiu tac déng chung ctia cac chuyén dong kién
tao khu vuc nhung khu vuc phia Tay Bac va phia Bong
Nam cla vinh Bac B cé dac thu riéng. Néu nhu phia Tay
Bac vinh Bac Bo chiu su khéng ché ctia ddi truot Séng
Hong phuong Tay Bac - Dong Nam la chd yéu thi phan
phia Bong Nam con chiu anh hudng clia qua trinh tach
gian ria Ddng Bic bién Bong. Ngoai pha nghich dao kién
tao chinh trong Miocene gilfa thi phia Pédng Béc vinh Bac
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BO con trai qua it nhat 2 pha nghich dao trudc do, lién
quan dén hoat déng clia dai cat trugt S6ng Héng. Ngugc
lai, khu vuc phia Péng Nam vinh Bac Bo lai lién tuc bi sut
lin. Su tuong phan vé ché do kién tao da lam cho trung
tdm lang dong tram tich dugc dich chuyén dan vé phia
Doéng Nam va chiéu day tram tich cling c6 xu hudng tang
dan theo hudéng nay.
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Cenozoic tectonic evolution in the Tonkin Gulf
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Summary

The gulf of Tonkin is one of the areas with complex geological structures and evolutionary history. This area has ex-
perienced many development periods and was affected by various regional tectonic events. Studying the geological
structure and stratigraphy of this area can help us reconstruct the tectonic regime controlling geological settings in
the region for basic researches and oil and gas exploration. In this paper, the authors present some study results on
the tectonic evolution of the gulf of Tonkin based on 2D seismic data.

The results show that the continental shelf within the Tonkin Gulf has evolved on the pre-Cenozoic basement, which
was supposed to start in the Eocene. The tectonic evolution of the region has undergone 4 periods: (1) intracontinen-
tal rifting (Eocene - Late Oligocene); (2) Thermal subsidence (Early Miocene); (3) Regional inversion (Middle Miocene)
and (4) Subsidence due to sediment load (After Middle Miocene).

Apart from the regional inversion event, the northwestern part of Tonkin Gulf was affected by at least 2 local uplifting
events, which occurred in the Oligocene - Early Miocene. In contrast, the southeastern part was dominated by subsid-
ing process.

Key words: Tonkin Gulf, East Sea, Tectonics.
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