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Tap chi CAC KHOA HOC VE TRAI DAT

3-2004

PAC DPIEM CAU TRUC VA LICH SU PHAT TRIEN
DIA CHAT TRUNG SONG HONG TREN CO SO
PHAN TICH CO KIEN TAO - CO BIALY

I. MO DAU

Triing Song Héng 12 mot vong sut Kainozoi 16n
ndm hoan toan trén khu vue thém luc dia Bic Viat
Nam (vinh Bic Bo) va dn sau vao phdn luc dia
déng bing song Héng, dong bing Thanh Hod va
cic dong bing nho ven bién mién Trung. Vé phia
nam nd con kéo dii dén ngodi khoi ving bién Quy
Nhon nhung bi thu hep ding k€. Dién phin bd hién
thdy cla triing ghi nhan theo ranh gi6i cua 16p phu
trdm tich Dé T« trén cung cla mit cit trdm tich
Kainozoi duge bit ddu tir cic thianh tao trdm tich
luc dia tudi Eocen-Oligocen. Triing Song Hong 13
mot doi tugng quan trong trong tim kigm ddu khi
hién nay, nhilt 13 sau khi dd duge phit hien & mot
50 ngi. Hon the nita, nhu 13 mot t8 phdn cuu ving
Bién Dong dung duoc khai thic ngay mot manh
mé dé phat trién kinh t€ - xa hoi. ving bién vinh
Bic Bo cling ngdy cang duoc chd ¥ nghién ciu
ong hop vi toan dien hon d€ dim bdo phat trién
oén ving vi lau dai.

Trong ciic nghién chu dia chat, dic biét 1 cac
mo hinh kién tao - dia dong luc thi sy hinh thinh
v phir trién cic cdu trac caa Bién Pong trong dé
ring Song Hong 14 mot bo phan dung duge bin
¢di 501 noi cd trong nudce va trén cdc dién dan khou
hoc the gigi. Diéu ding cha ¥ 13 triing Song Hong
wim ngay O ddu mat phia dong nam clia "doi
«54u” (suture) hanh tinh cing tén, hodc doi "xiét
iriot (shear zone) hay doi dit gdy "xuyén dong”
iranscurrent fault) quy mo 16n trong rat nhiéu mo
2inh ghin tich kién tao - dia dong luc nhung phit

wong doi doc 1ap, khong don thudn theo mot
2idn ndo. Mot s6 mo hinh gin su hinh
dtrién cta triing hay ting phin cla nd
wen dong dich truot doc doi dint ¢ly
& oring kéo cang-pull-apart do dich
wnier vannk, 1985, 1987...). trling
hoa am” 4], sd khic giai thich su
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hinh thanh cba cie triing thém luc dia vi trung tam
Bién Pong do sinh rift hay sinh rift tich cuc kiéu
phan tan |1, 14, 15], sut [an trén dat gdy uon cong
(P.V. Phach, 2001), hoiic thuoe kieu triing vira do
sinh rift vira do dich trugt {7]...

Trong bii ndy, ching toi chua ¢6 tham vong
néu len mot mo hinh, mot co che diy du vé su hinh
thanh, phat trién ctia bon triing va mai quan hé clia
nd voi hoat dong cia doi dit gy Song Hong ma
chi tip trung phan tich vé& dic-diém kign tric va
lich sir phit trién cda triing thong qua nhiing nghién
clru, tii lieu dia chat, dia vat 1y hién ¢ trén co 8O
phan tich ¢6 ki€n tuo - ¢d dia Iy d€ 1am sing td.eic
boi cinh dong luc trong qui trinh phit wign do6 lam
o 50 cho cdc mo hinh lua chon va dinh gid.

I1. VI TRf VA DAC PIEM KIEN TRUC DIA CHAT

Bon triing Song Hong [ mot dai tach din - sut
ln ngudn rift ¢6 moéng uén nép da sinh vi nim
triing vio dign kéo dii ra vinh Bic Bo ciin ddi khau
Song Hong theo phuong TB-DN ¢ lich st how
dong lau dai tr Tién Cambri v dac bier manh md
trong Kainozoi.

Péi khau Song Hong i mot thue the dia chal
diic th, o kién triic phie tap ndm kep gidia cic he
thong dit gdy kéo dii song song trén 1.000 km,
khdi ngudn tr phin Dong Tay Tang (Trung Quadc)
cho dén vinh Bic Bo, ¢ chiéu rong dao dong tir
vai kilomet mo rong dén tren 10 km vé phia lanh
thd Viet Nam trén dién phan bo cla ddy nii Con
Voi cuo tr vai tram dén trén 1.000 m, nim kep g
cic he thong dir gy sau Song Hong va Song
Chidy. TU lan can khu vue Viet Tri, mong nily chim
siu din xuong dudi 16p pha trim tich Kainozoi cla
bon triing Song Hong (c6 noi con nhé 1en 1rén bé
mit nhu ¢ khu vue Nam Dinh) tao nén mot dang



bing chau thé rong 16n va ti€p tuc md rong ra phia
bién dén trén 200 km & phén giita vinh Bic Bo, sau
d6 bj thét lai, udn cong vé phia nam theo phuong
kinh tuyén & ngodi khoi Da Ning va két thac &
ngodi khoi Quy Nhon véi chiéu rong thu hep chi
con trén dudi 60 km.

Phdn mong 16 ra trén luc dia 1a.mot thuc thé dia
chdt gédm cic thanh tao siéu bién chdt clia phirc he
Seng Héng ma cac té hop khoing vat tao d4 & mot
$6 noi co thé tuong déng véi phirc he Kannack &
kh&i nho Kontum (Trdn T4t Thing va nnk, 2000).
Hoat dong kién tao (xiét truot-dich trai, Tapponnier
et al, 1985, Leloup et al, 1993...) manh trong ntra
ddu Kainozoi doc theo déi dat gdy Song Héng -
Song Chdy da gay bién déi, bién chat manh dén mirc
gin nhu xo4 nhoa cic hoat dong bién chat c6 hon
cta thuc thé dia chat ndy. Tuy vdy, ngdy cang co
thém nhiéu bing chirng vé twdi hinh thanh va phat
trién trudc xa bien chat nhiét dong KZ cia déi phi
hop véi thuc thé dia chat ton tai trong lich sir xa xua.

Phdn sut lGn trén ria va thém luc dia dugc 14p
ddy bu trir bdi cic thanh tao trdm tich -phun trao
twéi KZ khong lien quan dén bién chat nhiét dong
cung thdi nhu thay & ddy ndi Con Voi ma lién quan
truc tiép dén qua trinh chon vui trdm tich va ché do
nhiét clia qua trinh hinh thanh va phit trién cua
rieng bon triing. Tap trdm tich - phun trdo ndy cb
chiéu ddy hién thay theo cic tai lieu khoan va dia
chdn dat khoang 15 km & phén trung tam triing
(triing Trung tam vinh Béc Bo). Trong khi do céc tai
lieu trong luc cho thdy c6 su nang cao cua bé mat
Moho bén dudi triing, co thé den do sau 22-24 km
[7], hoic 26 km [10] cho thdy vo Trai Dt ¢ day da
bi mong di dang ké chi con lai trén dugi 10 km 0
phén trung tam triing c6 nghia mirc 46 kéo din béta
clia vo luc dia dat t6i 2-3 va hon & truc rift véi gia
tri dong nhiét dat tir 65 dén trén 100 mw/m’, gradien
dia nhiét dat t&i 4,5 °C/100m [7, 8, 16]. Nhing din
lieu trén cho thdy thach quyén luc dia bén dudi
triing di bi cing din dang ké va quyén mém co thé
nim & do sau khong 1én, duéi 100 km, tham chi chi
khoéng duéi 60 km [7].

Triing Song Héng bi kiém sodt baoi cic hé
thong dat gdy sau kiéu thuan kéo dai theo phuong
TB-DN (hé théng dit gdy Song Chdy - Song Lo)
tao cho bé mit day cla cic triing c6 dang dia hao
hep, kéo dii sut bac phan di vé phia trung tdm vinh
Bic Bo va thu hep lai vé phia nam dén ngoai khoi
Quy Nhon (hinh 1). Dang cha y 14 trong he théng
niy, dirt gy Song Héng chi quan sat duge 16 &
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phén trén luc dia va khong 3 & phin ngoai khui
vinh Béc Bo. Thir dén 12 he théng dat gly DB-TN
phét tri€n chl y&u & viing ven bién chau thd phia
dong bic va v€ co bdn ciing 12 cac dat gly thuan
cdm vé& DN [12]. Phdn mat phia dong - déng nam
bdn phét trién cic hé théng dirt gdy phuong kinh
tuyén - & Kinh tuyén tao nén ranh gidi vdi cic bén
thém luc dia Bic Bién Dong (Triing Qiongdongnan,
Béic Hoang Sa). He théng dat gdy TB - DN phan
chia bon thanh 3 kién tric chinh 13 dia hao trung
tam vinh Bédc B va céc canh Dong Bic va Tay
Nam cla no, trong d6 cinh Tay Nam 14 mot kign
triic ki€u don nghiéng (don nghieng Thanh Nghe)
¢6 ranh gi6i 14 he thong dat gdy thuan phuong kinh
tuyén ma trong mot s6 mo hinh duwoc coi 12 phin
kéo dai tiép tuc cia he thong dit gdy Song Chiy
[4-7, 13]. Kién triic nay vé phia nam & ngodi khoi
Binh Tri Thién bi phirc tap hod manh bdgi cic he
thong dat gly phuong TB-DN va 4 v§ tuyén tao
nén mot bon triing ria phan di manh - 4 bén Hué,
Canh DB cla tring dia hdo trung tim ndm vio
ving sut cia phan thém bao quanh ria Tay ddo Hai
Nam va c6 thé dugc goi 1a bén Yenggehai theo
cach goi cua cic nha dia chit Trong Qudc, phdn
cuc Dong Bic bén Song Hong chuyén dot ngot
sang bdn Loi Chau - Bach Long V§ (Beibu Wan)
c6 phuong DB-TN. He thong dut gy DB-TN &
phdn phia bic bdn phéan cich triing Trung tam vinh
Bic Bo voi phdn odn vong sut lin cla déng bing
chau thé Song Hong nim trén luc dia vd duge goi
13 vong hay tring Ha Noi. Phdn kéo dii vé phia
nam cla triing Trung tam vinh Bic B6 dugc kiém
soAt bdi cac he dit gdy phuong kinh tuyén - 4 kinh
tuyén. Chiing tao nén cac kién tric dia hio - dia luy
c6 quy mo6 khic nhau va co thé phan dinh dugc
kién tric dia hiao hep Quang Ngii (con goi 1
Quéng Da), dia hao (tring) Tay Tri Ton (Tay Bic
Hoang Sa) va nang dia [uf Tri Ton (con duge goi
12 nang Quy Nhon) phan cich 2 bon dia hdo trén
[9]. D6i nang dia luy nay cb dang thu hep va chim
din vé phia bic, nho cao hon va md rong vé phia
nam, tao nén ranh gidi phia dong - dong nam cta
todn bo bdn triing Song Hong.

Ngoai suy tit binh d6 kién tric kién tao phdn
d4t lién bao quanh triing cling nhur cic khoan & ven
ria c6 thé thdy bon tring Song Hong ndy ndm
chéng g6i lén trén mot mong udn nép da sinh |1, 5,
6, 14] : phin phia dong, 1an can voi dido Hai Nam
cic ria cla triing chéng trén cic thanh tao udn nép
Tién Canbri Nam Hdi Nam va tudi Heexini cla
phin trung tam déo ; vé phia dong - dong bic 1a
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Hinh 1. So d6 kién trirc triing Song Hong (1ap theo [ 1, 6, 4,7, 12, 13])

dien phan b6 cla mong udn nép Caledonit
(Cathayzia). Phin trung tam bén trling chdng lén
@i khau Song Héng c6 hoat dong lau dai véi
mdng uon nép tién Cambri (Baicali), phin ria
Mc don nghieng Thanh Nghe ch6ng trén mong
~“n n&p Indoxini (Trias mudn) ca triing Song Da,
Zuoc a6 han phia nam bdi d6i khau Song Ma ;

o0 b0 phu b€ Hu€ ngoai khoi Binh Tri Thién dé'n

© tov &0 Hu€ 12 dien phan bg cia cic thanh tao udn

nép tubi Hecxini bi chéng lén bdi cic hoat dong
MZ (Tring tafrogen Sdm Nua - Hoanh Son), va
tudi Caledoni (& phia nam) ; ti€p vé& phia nam la
dién phan bd cha ddi dia hio MZ muon Nong Son
c6 phuong v§ tuyén chdng trén mot mong udn nép
hoat dong manh vao cu6i PZ ddu MZ, dugc gidi
han phia nam véi dia khai tién Cambri Kontum boi
déi duong khau Tam Ky - Phuéc Son. Toian bo
phin triing dia hio Quing Ngdi nim chdng trén



méng ctia dia khdi tién Cambri Kontum bi ti cii
hoat dong manh trong MZ dén Creta mudn clng
voi hoat dong cua rift noi luc Song Ba va hoat
dong ndi Itra bazan manh cu6i Neogen ddu De T,

Cic thanh tao trim tich 14p diy triing co sy
phian di trong thianh phdn phin 4nh moi truong
trdm dong ¢6 su khic nhau it nhiéu gita phan phia
bic va phan phia.nam va nhat 12 ¢6 su khic nhau
gifta cic phin dudi (Eocen-Oligocen) chll yéu gém
cic thanh tao ngudn luc dia va phan trén clia mit
cit (Neogen - DeTk) chll yéu ¢o6 nguén goc bién.
Mit khic dic diém cua qui trinh trdm dong 13 co
tinh chu ky voi nhiéu gian doan, bit chinh hogp va
bien dong clia moi trrdng trim dong trong mdi chu
ky. Cic bién dong niy buao gém cic hoat dong kién
tao (vl magma, bién chit), su dao dong chan tinh
clia muc nude bién va dai duong, su thay ddi kém
theo d6 clia cic yéu t8 moi trudng tu nhién (khi
hau. thai tiet va cic hoat dong ngoai sinh). Trén co
¢ cie tai lieu duge cong bo hién cd, cic phic he
trdm tich - phun trio Kainozoi thudng dugce phan
dinh nhu sau : 1. Cic phirc hé clia chu Ky tién rift
(cuoi Creta-Paleogen sém), 2. Cic phirc hé rifling
(Eocen-Oligocen-Miocen) va 3. Cic phitc hé sau
rift (Pliocen - Hién dai). Cin nhan xét mdi chu ky
chinh néu trén nim trong cic boi cinh hodc xu the
chung nhit cia moi trudng thanh tao ching, trong
d6 c6 su thing trdm va xdo dong nhit dinh thudng
mang tinh nhip hay thdi doan (rifting nhiéu lan,
anh hudng clia diin diy theo chu ky cua tring nudc
sau trung tam Bién Dong...). Cic dic diém ndy
phan anh trong tinh nhip, thoi doun va tinh lap lai
clia qud trinh trdm dong bi cit quing bdi gic gian
doun. bt chinh hop (BCH) va dic biét cic BCH
ngat (Break-up uncomformity-BUF). Doi vai bon
triing Song Hoéng BUF ngit duge xic dinh hodic
vio 30 tean [12] hode vao 32 w.n. |10, trong Khi
mot 86 tic gia Khic |7] lai xdc dinh BUF gita
Oligocen muon va Miocen sém (23-24 tr.n). Trong
ba phac he néu trén thi tién rift ¢cd mic do xic dinh
con kém do tai liéu vé cic phin siu con han ché.
Cie thanh tao dia ¢hal clia thoi ky ndy chd yéu chi
adp trén phin dat lién. dién phan bo hep va phin
tan. chi ¢ap rai ric trong mot vii 16 khoan & triing
Ha Noi (HT. Pho Tién) ma vin dé wdi cta ching
con |d dieu dang tranh cdi (vi du tuoi cic trdm tich
luc dia tho miu do 161 diy ¢dp trong 16 khoan 104
duge Nguyén Dich D¥. sau d6 Pham QuangTrung
v nnk |17] xéc dinh tuéi Eocen sdm dugce coi ld
thai ky diu rifting. trong khi |4, 5] ghép cac thinh
(do ndy vao chu ky tien rift - cic triing s6t - bao

wOm ci Paleocen-Eocen vil cho ring ching giony
voi cic thanh tao luc dia mau dd tudi Crela
mudn...). Nhitng phan tich ¢ kién tao - ¢d dia Iy
duoc trinh bdy dudi day cho thiy tinh nhip (chu
ky) kha rd rét va c6 nhirng nét mdi trong nhan thic
vé lich st phat trién cia triing Song Héng.

1L VE LICH SU PHAT TRIEN DIA CHAT

Lich sir phat trién triing Séng Hong duoc mo i
khai quat trong /iinh 2 dudi dung mt cit - dja thai.
Trén cog s& phan tich tinh nhip tram tich, su bién
ddi moi trudng trim dong vi sur bign doi clia cau
triic bon triing theo théi gian v khong gian phan
dinh duoc 3 chu ky tich dan rifing chinh @ chu ky
rifting 1 bit ddu 4t Eocen k&t thic vdo Oligocen
muon, chu ky rifting 2 : bat diu tr Miocen sam (co
thé tr cudi Oligocen muéni d2n Miocen mudn va
chu ky rifting 3 : tir Pliocen dér nay.

Chu ky rifting 1

Mt cir cic trdm tich KZ {2. 4. 17| ¢ phin bic
triing Song Hong bit dis bing cée thanh tao vun
tho (cudi, san ket tang Ket. car X21) xen cic 16p sét
ket miu do, xim den tudmyg sang i tich va hd chda
cac hod thach dugc dinh twd: Eccen (o the cd mot
phin cta Paleocen ?) duge x&p vao HT. Pha Tién
ddy 300-400 m duoc phit k:én ong 16 khoan 104
vil c6 thé dat dén 6.000 m theo cic i ligu dia chin
¢ Trung tam bén [7. 9]. chua cic thanh rao nay
trong céc 16 khoan & phin phiz nam

4

Tiép theo sau mot gidn doen kaony 1Gn vio nia
cudi Eocen bit ddu cic thinh tzo iuc dia Oligocen
dudi (ting ket xen cic 16p ¢t k&t wimy song. ho)
Ja phin dudi cta HT. Dinh Cae (o irdng Yanghehai-
YH- I cac tap T8-T7. HT. Yachena [7]). chuyen
len phin weén véi doi noi co 2 1 rdm tich [
cic thanh tao chu yéu li hd ¢ dau vel cua bicn
ven bd phin trén cua HT. Dinht Cao «HT. Lingshui
cta bon YH). Phdn phia nam bar Shug Hong cic
trdm tich duoc dinh tudi Oligocen HT. Hug |9])
gdm cht y&u 13 sét ket ¢ hoat tinh phonyg xa xen
cic 1op cat ket va than dirge plidi hién trong nhiéu
16 khoan (112-BT-1X. 114-KT-1X, 1 15-CVX-1X)
phi truc tiép trén mong trudc De Tam.

Phan tich tuéng tram tich. ¢d dia 1§ - kién tao
cho thdy moi trudng trim dong trdm tich thoi ky
Eocen-Oligocen s6m Ji trong diéu kien luc dia doc
theo cic thung ldng song ciit xé siw niang luong dia
hinh tuong doi cao trong do phin trung tam triing
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Hinh 2. Mo hinh mat cit dia thdi khai quat qua trung tam bon triing Song Hong,
thé hién su phat trién cia bén trdm tich theo thai gian

thung tiing md rong thanh mot ho 1on [13]. Xér dic
diém cac da trdm tich gém-¢o cie da hat tho (cudi
s01, doi khi co ting, cat két chon loc vi maii tron
wong doi kém) thi ching khong thé duge di
chuyén den tir xa, vi du do dong chay Song Hong
¢d, mi chi co thé dugc duu dén tir cic ving nili
twong d6i cao (phan di dia hinh tuong d6i 1on) ¢
cde canh lan can bén tich tu (cic nhanh song sudi
bac 1. 2) (hinh 3). Mat khic tring Ha Noi duong
shu bi ngan cich véi triing Trung tam boi mot "gd
rang" nho ¢ phuong DB- TN - 4 vy tuyén thé hien
wén ciic mit it dia chan - dia chat doc boi sy gidm
chidu ddy trim tich ¢ lan can go ndy va ting nhanh
wrong tring Ha Noi vé phia TB va vio triing Trung
vé phia DN, Trong khu vuc bon triing Hi Noi

ciic thianh tao ndy duge dua den tir cie ddy ndi 1o
cic da bign chit ¢d cho dén cic thanh tao Mezozoi
& lan can (vi du riolit Tam Dido). Tuong w nhu vay
vé phia dong nam. trong tring Trung tam vinh Bac
Bo. chiing phii duge dua den tor cic diy nii ¢ sil
cac ria phia tay (ddy Truong Son ¢o) va phia dong
(dilo Hii Nam), trong dé cic fun tich tu 1én kiéu
delta co thé tap trung & cic clra song ¢6 16n nhu
song Hong, song M, song Lam, song Rio Nay. h¢
théng song Huong - Quing Tri... vd ¢ thé mot
nhanh song 1én Khic d6 vio song Hong tir phia dong
bic tai vi tri trung tam bon Loi Chau - Bach Long
V§. Mit khiic, muc dai duong tuong doi vio thoi ky
ndy ¢o xu huéng ning cao trén muc bien hien i
(dén tren 200 m - theo Vail et al. 1977, 1979) cho
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Hinh 3. Mo hinh khéi chu ky rifting 1 (Eocen-
Oligocen) phit trién triing hd - kién tao giita nii

thdy do cao tuong déi cia luc dia théi ky dé 13 kha
10n (so muc bién hién dai) trong khi cic ving bién
md con nim xa & phia dong nam (cd 1€ vi tri cla
Paleo - Bién Dong trude dan day). Thai ky Oligocen
triing Song Hong va 1an can dugc tich tu cic trdm
tich hé, ddm 1y xen céc 18p than, sét than c6 chiéu
ddy 16n, trong dé ghi nhan yé&u t6 moi trudng bién
nong ven bd & phin trén. Quan st cic mat cdt dia
chdn - dia chat trong khu vuc c6 thé nhin thay cac
trdm tich Eocen-Oligocen ¢ ranh gidi trugc 30-32
tr.n. mot mét phan bé trong cic triing dia hao - ban
dia hio hep, co6 khi tich biét nhau bdi cic ning
khong 16n thudng nim & ria va cic canh DB va TN
cla bén Trung tam thudng bi kiém soat boi cic dit
gdy TB-DN va kinh tuyén. Bon trung tam nam kep
gilta cic he théng dit gdy thuan Song Lo va Song
Chdy dugc 14p ddy bdi cic trdm tich vun the & cic
phdn dudi va ria chuyén lén cic trim tich ddm-ho
min hon ¢6 chiéu diy tang din vao trung tam dén
cuc dai 4-6 km vdi cdu tric sut bac nghiéng vao

trung tam cua cd phdn méng va cac trim tich nim
trén (dang kéo theo doc dut gdy). Diéu d6 goi ra
diéu kien dia hinh - Kién tao thai ky tich din kiéu
rift noi luc (gira ndi) voi mot thung ling song-hd
kién tao gdn khép kin nim kéo dai doc thed truc
sut 1an trung tam phuong TB-DN va cic cinh ning
lan can co6 dia hinh ddi-ndi, bi chia cit doc theo
sudn bdi mot s6 thung ling song nhd hep hon kéo
dai theo phuong TB-DN, song song vdi thung liing
chinh va chdy nhap vao cic he thong song 1on bit
ngudn tir sau trong luc dia nhu di k€ trén. Quang
cinh d6 duge mé td khai quat trong hinh 3. Trong
mot 88 thai ky ndo do6 bién tir xa phia dong nam co
thé xam nhap vio khu vuc hé Ién trung tam doc
theo cic "ranh kién tao" twong ddi hep (co thé theo
cic thung ling rift tuong tu phat trién déng thoi &
nam ddao Hai Nam (vi du triing Qingdongnan, bic
Hodng Sa, dong Tri Ton...), diéu di thdy twong doi
rd vio cudi thoi ky vai su ¢d mit clia glauconit vi
mot s6 lodi rong tdo ngudn bién vio sau trong
triing Ha Noi [17]. Thoi ky tich dan. sut lan manh
ndy c6 thé duoc coi la chu ky tich din thir nhat.
Toc do trdm dong trdm tich trung binh toin chu ky
c6 thé dat t&i 400 m/tr.n va cao hon néu tinh ci gia
tri nén chat cta trdm tich (khoing 40% tinh theo
st suy gidm do réng), vio diu chu ky téc do sut
lin ¢6 xu huéng vugt troi toc do irim dong cic vit
ligu tho. Trong bdi cdnh dia hinh do, cic thung
ling nho ria nbi s& dong vai tro nhu cic bdy trim
tich vun tho tir luc dia ; con trong triing trung tam,
vat lieu nhur the chi phin bd & sudn cic ndi [an can
nhat dugc mang ra tir cic song ngin. nhé bac -2,
cOn 0 clra cic song 16n d6 ra s€ hinh thanh cic
kiéu dong bing chau thd tuong ddi rong chira chi
y€u la cic vat liéu hat nho va min hon.

Chu ky rifting 2

Ti€p theo, sau mot gian doan. BCH Ion cudi
Oligocen mu¢n - ddu Miocen sém (duge coi i
BCH ngiit trong mot s6 van liéu) trdm tich Miocen
dudi o su phan di vé thinh phin & phia bic va
phia nam bén triing cling nhu theo hudng tr cic
phdn ria vdo trung tam : & phia bac bon, cic trim
tich Miecen dudi dugc ghép vao HT. Phong Chau
chll yéu gém cit ket chau thé - bién ven bo xen cic
16p bot két phan [0p mong va 16p xién kep cic 16p
mong sét két miu xiam-den ddy 900-1.000 m, vé
phia don nghiéng Thanh Nghé va ngodi khoi Hdi
Phong thanh phdn sét ting lén chiém phin chu yéu
cing voi it da voi, vat mong dén mat han vé phia
khdi nang Bach Long V§y. Phdn phia nam gin véi



trung tdm bon thanh phdn mat cét chd yéu 1a phién
sét bién sau hon diy khodng 1.000 m & ria va trong
dia hao Qudng Ngii, ddy hon vé phia trung tam
thuoc vé "nhom Da Nang" - dugc J. Morris [9] dinh
tudi Oligocen mudn - Miocen sém phi BCH (break-
up uncomformity) trén cac thinh tao ¢ hon (HT.
Sanya tudi Miocen sém [7]). Cac thanh tac nhom
Di Ning vit mong dén mat hin trén "dia luy/doi
nang Tei Ton" chdn ngodi ria dong nam cla bdn
tring, theo Bui Cong Qué& va nnk, 1996, thi cic
thanh tao Miocen dudi phll BCH trén cic da
Oligocen muon ¢ phén ria bén nhung cing vé phia
trung tam va phia bic phu bé Hué thi quan hé nay
12 chinh hop (Bio cdo dé tai KT-03-02).

Cic trim tich Miocen giita dugc dic trung bdi
mit cit bién tién o rét duoc ghép vao HT. Phi Cir
0 phin phia bic va "nhém Tri Ton" ¢ phdn phia
nam bén (HT. Meishan [7]). HT. Pha Cir gdm chu
yéu la cat ket xen cic 10p da phién sét c6 chira than
va cic tap di voi dang khung, chiéu ddy tang dén
vé phia trung tAm bon, dat dén 6.000 m cung voi
su tang 1én cia thanh phin sét. Nhom Tri Ton (9]
dic trung boi cac thanh tao da voi thém va am tieu
bién khoi co it 16p bot két hat min mong trén dai
nang Tri Ton, chuyén ngang sang cic da chi yéu ]a
phién sét xam xen bot két vd doi noi ¢O cic di
carbonat ¢ trung tam bdn va dia hio Quang Ngii.
Chiéu diy cic thanh tao di voi ndy c6 noi hon
1.000 m trén d&i nang Tri Ton.

Nhu vdy dia tdng céac trdm tich Miocen som-
giita phat trién tuvong doi lién tuc trong diéu kién
chuyén ti€p tr ven bd luc dia ra bién md : tir cac
thanh tao aluvi xen vdi cac tudng chu yéu 1a delta
trén luc dia chuyén sang cic delta ngdm (prodelta)
phit trién chli yéu ¢ phia béc - tay bic bén, cic
thanh tao dim - pha v bién nong ven bd phat trién
chii y&u & phia nam - tdy nam bén dén cic turdng
bién khoi vi sau hon theo hudng di vio trung tam.
Mit khic, chiéu ddy trim tich cling ting rit 1on
theo hudng nay dén 5-6 km & trung tam, vat mong
dén gdn mdt hin trén cic doi nang & ria phat trién
tir cic thai ky truge va vin bi chi phdi bai cic he
théng dit gy ria (Song Hong, Seng Chdy, Song
Lo) xem céc hinh 2 v 4. Nhing dic diém noi trén
cho thiy thai ky ndy bén triing Song Hong nim
trong bOi cinh tich din va sut 1n manh (chu ky
rifting thir hai) voi t6¢ do trim dong dat 200-300
m/tr.n (chua tinh gidi nén). Qua trinh sut lin md
rong vé cic canh, chon vii mot s6 dai nang (kiéu
khoi - dirt gdy) ton tai trong chu ky trude doi khi

Tram tich
= =1 bién nong-delta

Hinh 4. M6 hinh'khdi chu ky rifting 2
(dén Miocen trung)

Triing rift md rong, bién xam nhap manh, phat
tri€n cic dong bing chau thé § cic song 10n, cic
delta ngdm va moi trudng bién ven bd

dudi dang cic bar ven bd tao nén dia hinh diy bién
¢6 dang phan di. Cic vat liéu tho hon ¢o thé duye
dua dén tir cic d&i nang ria nho cao trén mat bién
tir cic song sudi nho, con & clra cic song 1on nhu
song Héng, song Mi, song Ci, song Rao Nay. hé
thong song Huong - Quang Tri, song Thu Bon....
ma hdu het phit trién doc theo cac thung ling - dit
gdly dang phét trién tao nén ngudn vat ligu trim
tich déi dao, thi lai phat trién cic dong bing chiu
thd delta 16n, k€ cé cic delta ngdm phal trién ra rat
xa trén day triing trung tam (hinh 4).Vé phia dong
triing dia hao Qudng Ngii cung voi sut lan rifting
md rong va din diy tiep tuc ¢ Bién Dong di din
hinh thanh ddi thém luc dia rong 1on trdi xa vé
phia dong quin dio Hoang Sa ndi voi phin dong
dia luy Tri Ton, trén d6 thanh tao cic tich tu da voi
am tieu san ho ddy. Co thé thdy sut lin thai ky niy



duge b trr can bing bai tich tu trdm tich (Vsl =
Vit ). Muc dai duong sau khi sut xudng dot ngot
vio Oligocen muodn lai bit ddu dang cao din va dat
t6i da vio Miocen giita, hodn toan phit hop véi xu
the bién ngu tri trong sudt chu ky ndy va phdn anh
qui trinh ddn diy va md rong t6i da cta Bién
Dong. Nhu vay, vé co ban cic rift trong khu vuc
déu bi bién che phil phat trién trén ria va thém luc
dja bao quunh bic Bién Dong.

Trdm tich Miocen muon nim BCH (khu vuc)
trén cdc rdm tich ¢6 hon. & phin phia bic bon tram
tich tuoi ndy gém cic da cat ket co do mai tron vi
luya chon tir trung binh dén kém chira nhiéu khoang
vit nang xen cic 10p bot k&t mau xam -xam den, it
16p than trdm dong trong moi trudng ddm ldy - tién
chau thd duge ghép vio HT. Tien Hung ; & phén
phia nam gém chu yéu 12 da sét ket xen cic 16p bot
ket va cat ket doi khi c6 chira da voi khung duoc
ghép vao phin dudi cia "nhom Bic Bo"(He tap T3 -
Miocen dudi-gitta [9] hay HT. Bién Dong [2]) v6i
mat cdt dic trung cho bién thodi (trdm tich delta).
No bi vat mong trén d6i nang Tri Ton, ddy dén trén
2.000 m ¢ phdn trung tam va dia hio Quang Ngii.
Cac thanh tuo nay cung véi cic thanh tao truée do
bi uon nép nhe (trong gidi han doi dat gdy Song
Chdy va Song Lo va & phin phia bic va dong bic
ddi dia hio frung tam) va bi bio mén trén cic doi
nang udn nép hep danh diu pha nghich dio kiéh tao
vao cudi Miocen gilta - ddu Miocen muén. Néu cic
trdm tich song-ho phat trién trong céc triing sut nho
trén luc dia doc cic hé théng dut gdy nhu Cao Bing
- Tién Yén, Song Ma - Son La, Seng C4 - Rdo Nay...
duoc dinh tudi Miocen (muon |3], tuy nhién tudi cic
thanh tao ndy & phdn phiu bic nhu HT Rinh Chia,
Cao Bing, Tuyén Quang... di tim thdy nhiéu dén
liéu c6 hon vi du theo Phum Quang Trung, 2000) thi
o the nhan dinh trong thdi ky ndy c6 hoat dong kien
tao Kich phit doc theo cic he thong dat gdy dy va
chiing €6 khdnidng anh hudng nhat dinh dén cac hoat
dong kién tao - trim tich ¢ triing Song Hong. Cac
houat dong ndy ket thiic chu ky rifting-sut [an thir hai.

Chu ky rifting 3

Cic thanh tao Pliocen-De T & phin phia Bic
bon duge ghép vio cic HT. Vinh Bio (Pliocen) vi
Hai Duong, Kién Xuong (Pleistocen vi Holocen)
gom chu y&u 12 cat ket xen cic 16p bot ket & phin
ria chuyén sang chd yéu li bot két xen cat két, sét
ket & trung tam, Chang nim bat chinh hop trén cic
thanh tuo ¢6 hon. Chiéu ddy tang nhanh tir khoing
300-400 m & ria dén xdp xi 4.000 m [6, 7| & trung

tam bon, déng thai dien phan

bo ma rong dang ké

chéng len cd cic canh & xa trung tam va an siu vio

dat lién doc cic he thong thung

16n nhu noi o trén. Phan phia
trdm tich nhu trén duge x&p vi

r [ing song - dit gdy
nam bon ngodi cic
w HT Bien Dong [2]
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& trung tam), bién xam nhap timg phdn, dac biet
vio cudi chu ky. Chu ky rifting 2 (img voi pha
rifting 2- dong rift, post-rift) : Miocen (c6 thé tir
cudi Oligocen muon) : rift phit trién md rong dic
biét li vé 2 canh ddy ving nfi-déi trén luc dia ra
X4, ting dnh hudng cla bién trong khi sut lan
manh nhung kha én dinh (vé téc do) dugc bl trir
bai trdm dong, phat trién cic déng bing chau thé &
phin bic va ria tay 1an vdo trung tam trong khi ria
tdy nam phat trién manh hon quang canh cic ddm-
pha vi bii ngap triéu. Phia dong triing Quang Ngii
(Quing D) hinh thanh ddn thém luc diu rong 1on
trii vé phia dong qudn ddo Hoang Sa tren do phat
trién di voi san ho va cac thanh tao kiéu turbidit xa
bg. Cic dat gdly ria vAn kiém sodrt sut 1n vi qua
trinh trdm dong voi xu hudng tang chiéu ddy trdm
tich vd do sau vio trung tam bén. Cudi chu ky
(Miocen muon) c6 hoat dong phan di rd rét ; phin
phia bic cta tring Trung tdm nang - un nép nhe,
dinh cic nép 10i trén myc bién bi bio mon trong
khi phin phia nam va cic ria tiép tuc sut lan. Cudi
Miocen - ddu Pliocen tong nang kém theo muc bién
ha thap trong khodng thdi gian tvong ddi ngdn ket
thac chu ky. Chu ky 3 (ing voi post-rift) : tdng sut,
ti€p tuc ma rong bon kém theo xu the bién (ign lan
sau vio lue dju, phit trién déng bing chau thé &
bic va tay bic bon (doc cic song lén nhu song
Héng, song Md, song Ci), ddm-pha ¢ tdy nam bdn
[4n vao tring bién trong d6i sau ¢ trung tam va
huong ra bién khoi Bién Dong & khu vuce phia nam
(tring Quang Ngii), hoat dong ndij ltra bazan manh
cd trén dat lién va cic déi ria trling. Su tang cao
clia gid tri dong nhiét, cdu tric déi - dirt gdy sut bac
weén cie phin luc dia & ven ria va do sau khong lén
cla mit Moho v quyén mém dudi trung tam triing
Song Hong va hoat dong ndi lra nhu néu trén chi
ra xu the nong lén va sut lan tich din hon 13 sut
lin do ngudi di cua bon triing trong chu ky niy
hién con dang tiep tuc.

Nhu vay, lich str phat trién bén Song Héng
mang tinh chu ky cta tich din - rifting va sut 1an
V@i su phit trién tang ddn cd bé rong (phat trién mé
rong bén, diy ra xa hon ving doi nhi), ca vé chiéu
sau (tang cuong sut manh vi siu) va ca vé mire do
hoat dong noi sinh (ndng lén, vo va thach quyén
mong di...). Cdn nhan xét them, trong tung chu ky
muc bién duo dong vdi xu hudng nang cao din vao
Khodng gitta chu ky, gidm vio cudi chu ky thi xu
audng tong quat 13 gidm thodi chung k€& tir
Oligocen muon dén nay (supercycle hay second-

order cua Vail et al.,1977, 1979). Trong khi diéu
kien bién ngdy cang tang trong qua trinh phat trién
triing. Diéu d6 c6 1& mot 1An nita chimg minh cho
vai tro cla hoat dong Ki€n tao mang tinh chd duo
trong sudt qui trinh hinh thanh va phit trién triing
Song Hong.

Bai bdo dugc hodn thanh nhd su tai trg cla
Chuong trinh Nghién clru Co bian Nha nuée, dé tai
710501 "Dic diém ki€n triic va dia dong luc triing
Song Hong va vai tro cla dai dat gdy Song Hong
doi v&i su hinh thanh va phat trién clia nd". Tac gid
bdy 16 long biét on chan thanh.
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SUMMARY

Characteristics of geological structures and history
of Red River basin

By paleotectonic-paleogeographic analyses the
history of development of Red River basin has
been defined in three larger rifting cycles: The first
rifting cycle (Eocen-Oligocen) is characterised by
intermountain  rift-lake  formation  with  the
development of graben (in Central basin) and haft-
graben (mostly developed in the flanks of Central
basin) fault-controled structures (isolated in some
case), full in alluvial, proluvial and lacustrial
sediments, the last concentrated in the Central Red
River basin. The terrestrial sediments come from

the nearby relatively high mountain zones. The
second ritfting cycle (Miocen, maybe since the end

of Upper Oligocen) is characterised by rift
enlargement, intensive subsidence and
acumulation of mostly zlluvial-deltaic sediments (in

Northern and North-western parts of the basin) and
mostly bar-lagoon-open sea environment in the
South- Southwestem part. the basin development
was still controled by the active border fault zones.
The Central basin predominated the intercalation of
deltaic (and prodeitaic) and neritic marine
sedimentary facies which changed upward and
Eastward to continentai sheif. This continental shelf
seems to be developad largely to the East of

Hoang Sa Archipelage Late Miocen was
manifested bv foiding in 2 narrow Northern part of
Central basin. caussz srosion in the tops of

anticlynal folds and ccninuing sedimentation in the
syclinal ones. In the margins and Southern part of
the Central basin the subsidence and
sedimentation continuez to be developed. The end
of Second rifting cycle (end of Niccen-beginning of
Pliocen) is preseniec o, tcial basin uplift
synchronised with the Cicoa see tevel rise causing
a large erosion surfecs. Trne thirst rifting cycle
(Pliocen-Recent) i srsied by the largest
with ths  precdominate

M
]

subsidence marine
environment and invoivec e formation of large
deltaic on-land flood-plains along the biggest river
valleys such as Red Riwer Ma River. Ca River
mostly controled by the N&-SE sirs t\.hing fault
zones ...in Northern anz Ncrin-westermn parls of the
Basin. In Southern anc Scuimaesiern p’-mc. there
are predominated the stchng car-agoon-swarm
environment develogea nic snef 2nc open- marine
to the East. The high inarmz fow (1.5-2 HF) and
gradient (4-5 °Ci108m;, e inn Sarif's crust layer
(some 7-10 kmj and slatively  shallow
Asthenospher (60-80 km) teneath the Central Red
River basin do not mr*rf" e coling subsidence

but rather continiue sir
remark is may also envizen
(block-faulting) tiltting t
hill-mountain zones bcrang ne

2 anc rifting. This
» ne step-shaped
:=- of the relief in
asin. The thirst

o EI)

cycle is developing tcczy Glooal see level change
may contribute to the cisiioution and change of
sedimentary facies ]n inn=r development of each

‘second-order

cycle. The tendency of i7g ss2 =vs
of Vail et al, 1977, 167¢ o n
initiating and develop're i 2
1 to 3 is falling down wn tendency ol rifting-
streatching and subsicence iiectonic activities) is
increasing, suggest the role cf tectonics is
predominated.
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