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cAc PHA BIEN DA.NG TRONG KAINOZOI 

6 BE TRAM TICH SONG HONG v A PHl) C~N 

PHUNG VAN PHA.CH (1), VO VAN CHINW2> 

Tom tat: Bang t6 hqp cac phttang phap phan tfch cau true, m~t ccit dja chan - dja tang , 

dja ml/-0, dja hlnh, vien tham, hlnh hai kien true va kien ll!-0 v~t ly a khu VlfC b~ tram tfch SOng 

Hong va dai ven bien ph~1 c~n Tay vjnh B<ic b¢, chUng t6i da xac djnh dugc 4 pha kien tl!-o ca 
ban, vai thu tl! tl:r c6 den tre nhu sau: 

Pha kiln t~o tlui: nhdt Ia pha tach dan theo phuang a vy tuyen. N6 dttqc ghi nh~n a 
nhi~u noi tren dai ven bien Tay vinh B<ic b¢, nhu t~i dia phi!-n Ninh Blnh - Ha Tay, dii_c bi~t 
trong cac thanh t~o da v6i h~ tang D6ng Giao ( T2 a dg) , tl!-o nen cac lap canxit day ti:r vai em 

den hang met, phttong a kinh tuyen, c6 the lien quan den m¢t pha dich phai ci'ta d!lt gay S6ng 

Hong. Pha kien ti!-O Ia bieu hi~n cua nhCrng hol!-t d¢ng ti!-O rift sam nhat. 

Pha tM hai c6 ki~u truqt blmg, vai phttang nen ClfC d~!-i a vy tuyen, lien quan den b€ 

m~t bat chinh hqp 32-30 tri~u nam trong bon trung va danh dau sl! ngl:rng tach dan tl!-i hau het 
cac cau true rift, dong thai vai Sl! bat dau qua trinh dan day hinh thanh VO D~i duong Bien 
D6ng va trttgt trai m~nh me cua d!lt gay S6ng H6ng. 

Pha thl'r ba vai nen ep CI!C d~i dinh huang theo phuong DB-TN. Pha nay da t1;to nen m¢t 

so ho1;tt d¢ng nghjch cham kha r6 tren ctat li~n va lien quan den ho1;tt d¢ng nghjch dao kien ti!-O, 

xay ra a phan Tay B<ic cua be S6ng Hong vao Miocen gii"ra va mu¢n, vai cac b~ m~t bat chlnh 

g6c c6 tu6i 15,5 va 5,5 tri~u nam. 

Pha kien f~O tre nhdt ghi nh~n dttgc trong khu VI!C duqc phan anh qua cac hoi;tt d¢ng 

thu~n tach rat tre, vai phttong tach dan CI!C d~i DB-TN, gay nen cac dich trttgt kieu thu~n 
phai cua cac d!lt gay phuong a vy tuyen va thuii-n trai cac d!lt gay phtrong a kinh tuyen. Hoi;tt 

d¢ng tach dan nay gay s~;~t lun m1;tnh me trong be S6ng Hong, vai chi€u day qrc di;ti cua tram 

tfch Pliocen - D~ Tu a trung tam di;tt tai 4 km . 

I.MODAU 

Khu vvc nghien cll'u duqc coi la nai giap n6i hai mimg th(;lch quy~n Dong DuO'ng va 
Nam Trung Hoa c6 Itch sl:r tien hoa kien t(;lo va dia d¢ng Ivc phuc t(;lp, ranh giai gifra chung 
la dll't gay Song Hong. Trong Kainozoi dai dll't gay Song Hong d6ng vai tro quan tr<;mg trong 
ca.c hOI;lt d(>ng kien tl;lO va sv phan b6 truemg U'ng suat kien tl;lO khu vvc. N6 c6 phUO'ng chu 
di;to la TB-DN (- 135° ), tuy nhien do1;tn tu SO'n H.y ve phfa bi~n c6 Sl! chuy~n hu6ng m1;tnh 
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me sang Nam Dong Nam va cho den khi tiep c~n v6'i be SOng Hong a ngoai bien, c6 phuong 

chung la 148°. D6 ci1ng la phuong tn,1c chinh cua trung trung tam SOng Hong a ngoai khai. 

Nhu v~y dtlt gay SOng Hong a day b! l¢ch so v6'i hu6'ng chinh khming 131
\ theo chi~u kim 

dong ho. SJ! l~ch hu6'ng cua dlit gay ket hqp v6'i chuyen dich truqt: ba~ng tnii cua h~ thong dUt: 

gay phuong TB-DN nhu v~y, theo ly thuyet se t<;to nen cac yeu to nen ep d!a phuong a do<;tn 

dtlt gay l¢ch kh6i phuong chfnh. Tuy nhien cung giai do<;tn nay be SOng Hong l<;ti tach dan 

St,lt lun ffi<;tnh me VOi kfch thUOC va b~ day tnim tfch rat 16'11. 

Cho den nay philn 16'n cac nha khoa hQc Vi~t Nam cho rang, kien t<;to va d!a d(>ng lJ!c 

lanh th6 mi~n Bac Vi~t Nam va phl;l c~n. trong Kainozoi, chu yeu chiu SJ! tac d(>ng cua hai 

pha kien t<_tO trUqt: bclng: pha thU nhat CO phuong nen CJ!C d<;ti a vy tuyen, pha thU hai 

(Pliocen-Hi~n d<;ti) c6 cac Ung suat nen CJ!C d<;ti a kinh tuyen [ 4, 9, 12]. 

Oic nghien cuu chi tiet d~c diem cac kien true tre, dia hlnh, d!a ffi<;J.O, cling nhu phan 

tfch cac m~t cat d!a chan-d!a tilng trong cac be trilm tfch Kainozoi, giln day cua chung toi 

cho thay l!ch Slr tien hoa kien t<;J.O khu VJ!C nghien CUu, phuc t<;tp hO'n nhi~u SO VOi cac hieu 

biet tru6'c day' va it nhat ton t<;ti 4 pha ho<;tt d(>ng kien t<;tO trong Kainozoi v6'i d~c diem d!a 

d(>ng lJ!c khac nhau. Cac pha nay da quyet d!nh d~c diem cau true kien t<;tO va tien hoa be 

tram tich Song Hong va phl;l c~n. Trong khuon kh6 bai bao nay chung toi xin trinh bay v~ 

d~c diem CUa nhiing pha kien t<;J.O do va moi lien h~ cua Chung v6'i nhiing bien d<;tng trong 

be Song Hong. 

II. D~C DIEM CAU TRUC KIEN TAO v A D~A D~A DONG Ll}C 

BE SONG HONG v A PHlJ C!N 

1. D~c di~m cau true- kien t~o 

Be SOng Hong Ia m(>t triing 16'n phat trien tren v6 ll;lc d!a, keo dai theo phuong TB -

DN, d~t long tren h~ dlit gay SOng Hong, phat trien va rna r(>ng ra ngoai ph<;tm vi v!nh Hac 

b¢. Triing c6 d<;tng elip, gi6'i h<;tn phia Tay bai cac kien true a kinh tuyen Bac Trung b(>. Tai 

li~u do d!a v~t ly va khoan sau tham do da tien hanh trong ph<;tm vi v!nh Bac b¢ cho phep 
thiet l~p duqc biin do v~ cau true kien tc;to b~ SOng Hong va m(>t lo<;tt cac m~t cat dia chat-dia 

v~t ly, v6'i cac tang cau true sinh d(>ng, phi'm anh cau true va cac phat trien cua ~ (hlnh 1, 2). 

Phan TB cua be Song Hong, tren d!a pMn dong bang Bac b¢, duqc gQi la dia hao Ha 

N¢i la nai duqc nghien cli'u chi tiet nhat, v6'i hang ch"~;~c lo khoan sau tlm kiem-tham do dilu 

khf, nhieu m~t cat d!a v~t ly, d~c bi¢t cac m~t cat d!a chan phan X<;J.. Cau true cua d!a hao 

c6 the phan chia thanh ba dai chfnh phuong Tay Bac- Dong Nam. D6la dai Dong Bac, dai 

Trung Tam va dai Tay Nam. V~ t6ng th~ trong phc;tm vi trung 16'n ngoai Vinh B<ic b(> cac 

cau true rla DB, rla TN va Sl;lt lun Trung tam van duqc duy trl. 
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Ddi ria Dong Biic each bi~t voi d;H Trung Tam bang dUt: gay Song Lo. Dai c6 cau 

true phuc t<;tp, VOi mong khoi tang, t<;tO nen cac khoi nho, khoi Sl;lt noi tiep nhau theo 

phuong Tay Biic - Dong Nam, t<;to nen cau true d<;tng b~c thang. Duoi lap phu Kainozoi Ht 

cac da h:~c nguyen tu6i Triat - Jura va da tu6i Paleozoi trung - thuqng 19 ra 6 nhi~u noi . 

Trong Kainozoi, tren dai rla DB da hlnh thanh m<?t so d!a hao, ban d!a hao hyp, chu yeu 

ho<;tt d¢ng trong giai do<;tn Oligocen va sam hem. T<;ti khu Vl;l'C each th! xa Hai Duong ve 
phfa Nam 10 km t6n t<;ti d!a hao phuong TB-DN, duqc kh6ng che b6i dUt: gay D6 Son, tach 

ra tu dUt: gay Song Lo. ve. phfa DN, ngoai bi~n t6n t<;ti cac d!a hao di~n hlnh: d!a hao Thuy 

Nguyen (phfa DB) va d!a hao Kien An (phfa TN), ngan each nhau b6i d!a luy Tien Lang. 

Chung duqc th~ hi~n sinh d¢ng tren cac m~t dt d!a chan va duqc han kh~u b6i be m~t bat 

chinh hqp c6 tu6i 30 tri~u nam (tuc cuoi Oligocen), tren d6 la cac thanh t<;to sau rift. 
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Hlnh 1: Sa d6 cau truc-kien t<;to Be Song H6ng va ph'-:1 c~n. 



V~ phia DN ca.c dia hao phuong TB-DN nay bi cac dUt: gay va kien true phuong DB

TN, dien hlnh la dia hao B~ch Long Vi, ch~n ngang. Xa hon v~ phia DN canh DB cua b~ 
Song H6ng l<;ti duqc th~ hi~n nhu m<)t dcm nghieng, tiep giap phia TN v&i trilng sau Trung 

Tam bai dUt: gay Song Lo. Vach DB cua be Song H6ng a day rat doc (hlnh 3b). 

Ddi ria Tdy Nam d~c trung bai cau true d<;ing b~c thang, h<;t d~n v~ phia Dong B~c. 

Ranh gi&i cua diii v&i Sl;lt Trung Tam la dUt: gay Song Chiiy. M6ng cua dai nay la cac da ll;IC 

nguyen, cacbonat, phun trao baw thu<)c trilng Song Da va cac da ket tinh Proterozoi. V e 

phia bien, rla Tay Nam c6 cau true don nghieng, bao g6m m<)t ph~n th~m Thanh NgM 

Tinh. Tl:r vy tuyen 18°00N v~ phia Nam t6n t~i trung phl;l ven rla, g9i la phl;l b~ Hue, t~o bai 

h~ thong cac dUt: gay phuong TB - DN, nhu ph~n keo dai cua h~ thong cac dUt: gay Song Cii 

- Rao N~y va bi cac dUt: gay b~c cao hon lam phuc t~p. 

Ddi Trung tiim nam giua hai dUt: gay sau Song Chay va Song Lo. Day la m<)t dia hao 

thl!C thl;l, khong che bai cac dUt: gay Song Chay phia TN va Song Lo phia DB, v&i Sl! Sl;lt 

lun m~nh me trong Kainozoi. Tren dia ph~n d6ng bang B~c b<) va ke c~n, cau true dia hao 

khi phue t~p v&i eae dUt gay b~e eao hon phuong Tay Bile- Dong Nam va Dong Bae- Tay 

Nam lam eho dia hao phan ehia thanh cae dai nang Kien Xuong, dai nang Ti~n Hai, lorn 

Dong Quan, d6ng thai e6 eau true khoi tang v&i m6ng h~ lun dfin v~ Dong Nam. 

Phfin trung tam vinh Bile b<? trilng Song H6ng c6 chieu day cac trfim tfch Kainozoi 

rat l&n, hon 15 km. Tren m~t dt ngang qua be the hi~n ro Sl! Sl;lt b~c tl:r 2 canh vao trung 

tam t~o nen kien true hoa am di~n hlnh (negative flower). Canh Tay Nam eua be thoai 

hon, eanh Dong Bile. V~ phia Tay Bae b~ Song H6ng gi6'i h~n bai h~ thong dUt gay phuang 

kinh tuyen (khoimg kinh tuyen 106°40°). Tai li~u tlm kiem-tham do dau khi eho thay d!a 

tfing cua be Song H6ng nhu sau (hinh 2): 
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EOCENE 

PALEOCENE 

TRl ''C>C 
KAINOZOI 

PRE-KZ 

D,j.C 0161 TRAM TICHVA M(JI TRU<'lNG THAN II T,\.0 

LITHOLOGY AND SEDIMENTARY ENVIRONMENT 

b9t ket xen kf?p. Moi truong chau 
; , them ll!c d!a va bien nang. 
: Sand, silt and mud interbedded. Pro-delta, Inner 
·delta, lagoonal, shelf and shallow marine. 

£la phien set, set ket va cac t~p lignit 
Shale and siltstone with lignite layers. 

Cat ket. set ket, phi en set xam nh~t 
Light-grey sandstones, siltstones and 
shale interbedded. 
Cat ket, set ket c6 cau t~o phan lop . 

. Sandstones and siltstones interbedded, 
; Cr(J:)§\J(:lgg(:lQ , . 

' Cat ket, bot ket phan lap day, c6 mau 
' nau xam. diu tao phan lop, kien true h<)t. 
: £l6i khi g~p cac lop da phien set 
: Thick beds of grey-brown, cross-bedded, 
. coarse grained sandstones and siltstones. 
· Ocacasionally interbedded shales . 

' Cat ket, set ket, bun ket phan lop day, 
. c6 mau nau xam. £l6i khi gap cu(li ket. 
Thick beds of grey-brown sandstones 
and mudstones. Occasionally conglo
merates. 

Cac da m6ng truc'rc KZ (Main Pre-Kz rocks):: 

::::J 

'"' -5cn .. c 
"'<0 •0 .c V) 

- ro 
::::J .. ::, 

'"' u .c .. u .... o 
c.r:: 

'<Q)-

i-= 

MZ- £la nui Ilia ( Metaclastics, coal and volcanic). 
PZ- Da cacbonat ( Carbonates, metaclastics ) 
PR-8a bien chat (Metamorphic rocks: gneiss, crystalline 

Hlnh 2: C¢t dia tAng t6ng hqp phfa Bac b~ trAm tfch Song H6ng 

(theo Phan Trung Di~n, 1997 va Nielsen L.H., 1998) 



Phu khong chinh hqp tren da m6ng la cac thanh t~o cua h~ tang Phu Tien thay a lo 

khoan 104. Oic th~mh t~o cua h~ tang Phu Tien duqc thanh t~o trong moi truemg song, ho, 

duqc xep vao Eoxen. Phu khong chinh hqp tren h~ tang Phu Tien la cac da c6 nguon goc 

ho ll;lc dia tu6i Oligoxen sam cua h~ tang Dinh Cao (Le Van Ct! va nnk, 1985). Cac lo 

khoan 104 a xa Dinh Cao, 81 a Thai Thl;ly da phat hi~n cac da cua h~ tang nay. Phu chinh 

hqp tren h~ tang Dinh Cao la h~ tang Thl;ly Anh tu6i Oligocen mu¢n - Miocen sam thanh 

t~o trong di~u ki~n tam giac chau. Phu khong chinh hqp tren h~ tang Thl;ly Anh la cac da 

cua h~ tang Phong Chau duqc Nguy~n Ng9c Cu, 1972 xac l~p theo tai li~u lo khoan 100. 

H~ tang Phong Chau duqc xep vao Miocen sam, chuyen tiep len h~ tang Phu Cu tu6i 

Miocen gifra, r6i ll;li tiep tl;lc chuyen len h~ tang Tien Hung (Golovenok V.K. vaLe Van 

Chan, 1970). Phu khong chinh hqp tren h~ tang Tien Hung la cac da cua h~ tang Vinh Bao 

tu6i Pliocen. Phu khong chinh hqp tren h~ uing Vinh Bao Ian luqt vai quan h~ khong chinh 

hqp la cac h~ tang Hai Duong, Ha N¢i, Vinh Phuc (tu6i Pleistocen) va tang Hai Hung 

(Holocen) . 

Be Song H6rig chu yeu duqc khong che va chi ciit bai h~ thong dlit gay chinh, c6 

phuong TB - DN bao g6m cac dlit gay thu¢c dai pha huy Song H6ng. Day la dai dlit gay 

sau, hol;J.t d¢ng lau dai, l~p di l~p l~i nhi~u lan. Cac dlit gay Song Lo, SOng Chay, Song 

Hong va nhli'ng dll't gay song song vai n6, duqc xem la dll't gay thanh phan cua m¢t d6i 

truqt bang 16'n, ep nen m~nh me truac Kainozoi va bi tach dan hinh thanh cac cau true d!a 

hao trong Kainozoi. H~ thong dlit gay phuong DB -TN, la phan keo dai tu dai ba bien DN 

Trung Quae qua Quang Ninh, Vinh H~ Long den dau TB cua be Song H6ng, c6 anh huang 

kha 16'n den cau true va Sl! tien hoa be Song H6ng. Ho~t d¢ng cua h~ dllt gay nay de l~i 

nhli'ng dau an m~nh me nhat (j phan TB be Song Hong, t~i khu Vl!C giao nhau vai h~ thong 

dll't gay phuong TB-DN. 

2. Dl)c di~m d!a d(>ng lf!c b~ Song Hong 

Tren cac m~t cat d!a chan - d!a tang be Song H6ng, d~c bi~t a phan TB ghi nh~n 

duqc m<?t so pha bien d~ng, duqc danh dau bai cac b~ m~t bat chinh hqp g6c ro net. Tu tren 

xu6ng duai d6 la cac b~ m~t n6c Miocen (5,5 tr.nam), Miocen Sam-Giua (15,5 tr.nam); 

Oligocen Sam (30 tr.nam) va be m~t m6ng truac Kainozoi [1,3,8] (hinh 3). 
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AfTI':K RANCIN C. 1995 

Hlnh 3: Cac m~t dt dia ch~n d~a tang ngang qua b~ S6ng H6ng 
6 phfin Tay ,B~c. ~6'i cac m~t b~t chinh hqp chfnh 32; 15,5 va 5,5 tri¢u nam 

' · . . ;- . ._, 

Kh&i dAu cua be SOng H6ng la oac t~9h Sl:lt vao dau Eocen (tren du6'i 50 tr.nam 
tru6c), lien quan d€n pha kiln tt;to da'u tien. Cac ho~t d¢ng tach dan t~o rift da xay ra ram 

r¢ a nhieu noi trong khu vt,rc, trucrc thb'i di€m c6 cac va ch~m ctffig An D¢ - Chau A . Cac 
ali li¢u khc\o sat va phan tfch tren doi bo Tay vinh Bfic b¢ kh~ng dinh S\! t6n t~i pha tach 
dan m~nh me voi phuong tach dan Cl,I'C dl;li a vy tuye'n. N6 duqc ghi nh~n (j nhieu nO'i tren 
dia ph~n Ngh¢ An, Thanh Hoa, Ninh Blnh, Ha Tay, d~c bi¢t trong cac thanh t':lo da v6i h¢ 
u1ng Dong Giao ( T2a dg), t~;to nen rat nhieu cac 16'p canxit day tu vai em de'n h~mg met, 
phttong a kinh tuyen. Cac 16'p canxit nay c6 qui mo Nit Ian, phat trien v6'i m~t d¢ cao, keo 
dai hang tram met, xe vao cac day m1i da vOi ben sOng Day, dia ph~n Ha Tay-Ninh Blnh. 
Trong d!a ph~n v!nh Bile b¢, cac tai li¢u phan tfch cau true cua Jianye Ren va nnk (2002), 
Zhen Sun va nnk (2003) [11,13] cho thay st,r t6n tl,li cac trung tam tach dan phuong a kinh 
tuye'n t<;li khu V\!C kinh d¢ 107° de'n 107°30' KDD (phan Tay cua be S6ng H6ng). Ren va 
nnk con cho rftng c6 st,r truqt phai dang ke cua h¢ th6ng ddt gay S6ng Hong trong giai do~n 
nay. 

Pha kie'n tt;to tht'c hai lien quan den be m~t bat chinh hQ'p quan tn;mg dau tien trong 

be triim tfch S6ng H6ng, c6 tu6i 32-30 tri¢u nam, thai diem cao tr~10 dt,mg d¢ ctffig An D¢ -

Chau A va st,r kh&i diiu cua tach dan hlnh thanh vo D~i dUO'ng Bien D6ng Kainozoi. Tren 
hiiu het cac m<1it ctlt dia chan - dia tiing CO the thay S\! ngung d(>t ng¢t cua ca.c ho~t d¢ng t~O 
ritf, v6'i cac tram tfch tre hon phu tren cac dja h~10, ban dja h~10 Eocen- Oligocen [1,2,8] . 
C6 the. n6i giai do~n t<;to rift trong khu Vl;I'C Bien D6ng ve co ban da ngttng cung voi bat 
chinh hqp nay. 
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Oic nghien ct!u trong cac da, trong d6 c6 Eocen-Oligocen, chi ra tfnh chat truqt: 

bAng cua truemg t!ng suat, voi phucmg nen qrc dl;li a vy tuyen, cac t!ng suat nen qrc dl;li va 

dan qrc dl;li deu c6 phucmg gan nam ngang, con t!ng suat trung gian ll;li c6 phucmg th~ng 

dt!ng. H¢ cac dtit gay phucmg TB-DN c6 xu huang truqt: thu~n trai. D?c di~m nay eOa 
trUOng Ung suat da dan den S\! hinh th~mh hang lo~t cac tach dan bam theo cac dUt gay 
phucmg TB-DN, ki~u Song Hong va lol;lt cac triing pull-apart dia phucmg dQc cac dtit gay 

truqt: bAng phucmg TB-DN, d?c bi¢t nhu cac triing d9c dU't gay Cao BAng-Tien Yen, dtit gay 

Nam Ninh ... [5, 6, 7]. Tu day c6 the suy ra rang, trong khi tl;li cac vung c6 vo h,tc dia hi vat 

mong (hay con gQi vo chuyentiep) lo~t cac rift phan tan Eocen- Oligocen hi ngtrng tach 
dan, nhuO'ng cho cho Sl! tach dan khu Vl;l'C, t~o vo D~i ducmg Bien Dong, thl cac triing nho 
pull-apart l~i duqc hlnh thanh d9c cac dUt: gay tren h,tc dia, nhu cac triing Cao Bang, Na 
Ducmg ... [ 6,7,8 ]. Cac thanh t~o h~t tho ll;lC dja:cua cac dja hao va ban dia hlw phucmg a vi 

tuyen khu vl;l'c Bac vjnh Bac b¢ (Beibuwan) kieu synrift keo dai tu Eocen (H¢ tang Chang 

Liu) den cuoi Oligocen ( - 27 tri¢u nam ) [12]. 

Tl;li khu Vl;l'C giao nhau cua h¢ dUt gay phucmg DB - TN va TB-DN ho~t d¢ng nen ep 
a vy tuyen da gay nen nhiing khu Vl;l'C di thUO'ng Ung SUat 16n, t~O nen khoi nang d~ng VOffi 
B~ch Long Vi, voi Sl! tham gia trl;l'C tiep cua cac khoi diapir cat rat d¢c dao. Theo Zhen Sun 
va nnk. (4Q03) pha kien t~o nay da t~o nen kien true nghich dao d~ng dia luy phucmg a 

kinh tuyen (Lingao) t~i khu V\!C 107° den 107°20' E, phan each phan TB bien vi m~nh va 

pMn DN Sl;lt 6n dinh cua b~ Song Hong [13]. 

Pha tint ba lien quan den cac ho~t d¢ng co rut ml;lnh me cua m¢t b¢ ph~n b~ Song 

H6ng, t~o nen cac khu Vl;l'C nghich dao kien t~o. Tren cac m~t d.t dta chan-dta tcing c6 2 be 
m~t bat chinh hqp g6c t!ng voi cac ho~t d¢ng nay: d6 la cac be m~t 15,5 tri¢u nam (Miocen 
Gifra) va 5,5 tri~u nam (cuoi Miocen Mu¢n). Cac nghien Ctlu trong cac da doi ven bien 

phfa Tay vtnh Bac b¢, ciing nhu tren dlw Bl;lch Long Vi cho thay pha kien t~o nay c6 kieu 

nen ep r6 net, voi cac nen ep C\!C dl;li dtnh huang theo phucmg DB-TN. DQC theo dUt gay 

Song Hong c6 th~ quan sat rfft ro pha nen ep theo phucmg DB-TN thong qua cac nep uon 

trong cac thanh tl;\o Oliocen-Neogen cr Yen Bai, hay cac dtch truqt: trong cac tcing cu¢i soi 

Oligocen-Neogen khu V\!C Trung Ha. Tren khu V\!C phfa DN dao B~ch Long Vi quan sat 
duqc m¢t lo~t cac dU't gay phucmg TTB-DDN c6 kieu nghtch trai m~nh me, v<Ji bien d¢ 
ngang tu vfti em t<Ji hang met, trong cac da Oligocen (hlnh 4). 
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Hinh 4: Pha nen ep phuang DB-TN gay truqt tnii-nghich d9c theo h~ thong cac dUt: 

gay phuang TTB-DDN trong cac da Oligocen tren dao B<:tch Long Vi, v6i bien d<? 35 em 
(A) va gay truqt phai d9C theo h~ thong cac m~t truqt a kinh tuyen lam hon cu<;>i Oligocen 
bi cat va truqt ngang v6i bien d<? 5 em t;:ti Trung Ha-Son Tay (B). 

Phan Tay Bcic cua b~ Song Hong (dia hao Ha N<?i), ho;:tt d<?ng nen ep phuang DB
TN da t;:to nen m<?t 1o;:tt cac cau true nen ep nhu dai Ti~n Hai, dai Kien Xuang, v6i hang 
lo;:tt cac cau true b~c cao, lam thu hyp dia hao Ha N<?i va SIJ XU<lt hi~n m<?t so dUt: gay cham 

nghich, di~n hlnh la dUt: gay Vinh Ninh. Theo cac m~t dt dia chan phan X<:t, t;:ti m<?t so noi, 
cac thanh t;:to D~ Tam bi nen ep, uon nep nang cao m;:tnh me, t;:to nen cac cau true hoa 
duang, bi b6c mon dt Cl;lt phan tren t6i 1-2 km [1,3, 8]. Day la nhfrng ho;:tt d<?ng kien t;:to 
m;:tnh mu<;>n nhat, sau d6 1a thai ky blnh 6n v6i cac thanh t;:to Pliocen - D~ Tu gan nhtt nam 
ngang. Pha kien t;:to nay, m<?t mi;H danh dau SIJ ngung hlnh thanh vo D;:ti dttang Bi~n Dong, 
m~t khac la SIJ d6i chi~u dich chuy~n tu trai sang phai cua h~ thong dUt: gay Song Hong. 

Pha kiln tc;zo tri nha:t lien quan den ca.c ho(_lt d<)ng Sl;lt lun m(_lnh me bao trum to1m khu 

VIJC, v6'i toe d¢ Sl;lt lun rat 16n trong trung tam vinh Bac b<?, v6i chieu day cua cac tram tich 

Pliocen- D~ Tu tren 4 km. H~ dUt: gay canh DB cua b~ Song Hong tai ho(_lt d<?ng m(_lnh me. 
Phttang trl;IC cua Sl;l t lun trung tam la TB-DN, v6'i xu htt6'ng bam sat dUt: gay Song Lo [5 , 13]. 

Nhtt v~y VO Trai Dat 6 day chiu SIJ chi phoi cua truang U'ng suat v6i tach dan CIJC d;:ti dinh 
htt6'ng theo phuang DB-TN. Nhi~u y kien cho rang, SIJ tach dan va Sl;lt m;:tnh me cua b~ Song 
Hong trong Pliocen-D~ Tu danh dau m<?t giai do;:tn t;:to rift m6i, v6i gia tri dong nhi~t tfnh 
dttqc cao nhat. Che d<? dia nhi~t be Song Hong lien tl;lc thay d6i theo chu ky trong Kainozoi, 

VOi 3 CIJC d(_li VaO cac thai gian 47, 22 Va 1,9 tri~u nam trttOC, Ung v6i cac gia tri dong nhi~t 
tang dan, tttang U'ng la 65 mW/m2

, 75 mW/m2 va 90 mW/m2 [2] ... Giai do;:tn nay con duqc 
danh dau b6i CaC ho;:tt dQng phun trao bazan m;:tnh me trong khu VIJC. 
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Tren ph<;tm vi d6i ven bo phfa Tay vtnh Bac b¢ cling ghi nh<\in duqc h~mg lo<;tt cac 
ho<;tt d¢ng thu<\in tach n1t tre, v6i phucmg tach dan qrc d<;ti DB-TN, d~c bi~t la siJ hi~n di~n 
cua m(>t lo<;tt cac tach s~:~t tre d<;tng dia hao, v6i phucmg TB-DN, n6i b~t la dia hao Song Buai 
(Th<;tch Thanh, Thanh Hoa), d!a hao Ninh Blnh (hlnh 5). Oic ho<;tt d(>ng thu~n tach nay 
cling duqc ghi nh~n r6 net tren cac vet 1¢ dQC theo dUt gay Song Lo khu VIJC Do Scm - Kien 
An (hlnh 6). 

Hinh 5: Ho<;tt d¢ng tach dan D~ tu - Hi~n d<;ti t<;tO cac tach Sl;lt d!a hao hyp 
phucmg DB-TN t<;ti Th<;tch Thanh - Cftm Thuy, Thanh Hoa 

Hinh 6: Ho<;tt d(>ng thu~n tach tre cua cac dUt: gay phucmg TB-DN 
t<;ti khu VIJC Kien An (A) va ban dao Do Scm (B) 
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Tien hm1 kien t<;to be Song H6ng trai qua cac pha ho<;tt d(>ng kien t<;to d~c trung bai 

cac che d(> dia d(>ng ltJC khac nhau, lien quan m~t thiet den cac chuyen d(>ng kien t<;tO khu 

VlJC. Cac thai diem quan trQng trong lich Slr tien hoa c6 the gan vai cac thay d6i trong 

chuy~n d¢ng cua khu VlJC. Cac bat chinh hqp 32-30 tr.n.; 15,5 tr.n.; 5,5 tr.n. gan lien vai 

cac moe quan trQng trong Sl! hlnh thanh va phat tri~n v6 D<;ti duang Bi~n Dong, cling nhu 

cac chuyen d¢ng va tuang tac cua cac mang An D¢, chau A va Thai Blnh Duang. M~t khac 

vai tro cua cac yeu to n¢i sinh t;;ti cho, dong vai tro quan trQng, the hi~n qua cac chu ky dia 

nhi¢t cua khu vt;rc b~ Song H6ng, ll'ng v6'i cac cac chu ky Sl;lt lun cua b~: tuang ll'ng v6'i 3 

chu ky dia nhi¢t la 3 chu ky tri\m tfch khai di\u bang Sl;lt nhanh va ket thuc bai Sl;lt ch~m. 

III. KET LU!N 

1. Be Song H6ng hlnh thanh va phat trien trong Kainozoi tnH qua 4 pha kien t<;to ca 
blm, duqc th~ hi¢n trong cac m~t cat dia chan - dia tilng, thong qua cac be m~t bat chinh 

hqp g6c 5,5 tri~u nam; 15,5 tri~u nam; 32-30 tri~u nam va be m~t m6ng tru6'c Kainozoi. 
Cac tai li~u phan tfch kien t<;tO, cau true, d!a m<;to, vi~n tham d6'i ven " bi~n va dao cho phep 

SO Sanh Va xac d!nh m(>t each d!nh tfnh Va d!nh luqng d~c di~m cua cac pha kien t<;tO do. 

2. St! khai dilu Sl;lt lun cua be Song H6ng lien quan den cac tach dan c6 phuang chu 

yeu la Dong- Tay, xay ra vao dciu Eocen, trong boi ciinh t;;to rift xay ra a nhieu nai trong 

khu VlJC. Pha kien t<;tO vai be m~t bat chinh hqp 32-30 tri~u nam, c6 phuang nen a vi tuyen, 

lien quan den Sl! xo hue cua An D¢-Chau A, gay truqt trai h~ dm gay Song H6ng va Sl! khai 

dilu cua v6 D<;ti duang Kainozoi Bi~n Dong, danh dau Sl! ket thuc giai do<;tn t<;tO rift khu vt;rc. 

Cac ho<;tt d(>ng cua pha 3, vai cac be m~t bat chinh hqp 15,4 va 5,5 tr.n., mang tinh nen ep 

m<;tnh me, gay nen cac chuy~n d(>ng ngh!ch dao trong b~ Song H6ng, lien quan den Sl! 

ngtrng dan day Bien Dong Kainozoi va Sl! d6i dau chuyen d!ch cua h~ thong dm gay 

phuang TB-DN sang truqt phai. Phuong nen ep cua cac ho<;tt d¢ng nay la DB-TN. Pha kien 

t;;to tre nhat xay ra trong Pliocen - D~ tu c6 kieu tach dan vai phuang tach dan ClJC d<;ti d!nh 

huang theo DB-TN, gay tach dan, Sl;lt ltln m<;tnh me trong be Song H6ng. 

Bai Mo duqc hoan thanh vai Sl! ho trq cua chuang trlnh nghien CUu CO' ban cua B(> 
KH&CN Vi~t Nam. 
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CENOZOIC TECTONIC ACTIVITIES IN RED RIVER BASIN 

AND ANDJACENT AREA 

PHUNG VAN PHACH ( I)' VU VAN CHINH (l) 

Summary: Using cornbinarion of geomorphologic. topographic. remote sensed images. 

structural features and tectonophysic analysis we have deterrnined 4 principle tectonic phases 

in Red River Cenozoic Basin and adjacent area as follow (in the orderfrom ancient to recent) 

The first tectonic phase was characterized by east - west extension. It can be remarked 

in many places of Ninh Binh province. in particular within Do'ng Ciao lirnestone forrnation ( 

T 2 a dg), with numerous of large sub-longitudinal extensional cracks. filled up by calcite up to 

meters in thickn ess. The even t can be related to one of the dextral strike slip of Red River fault 

zone and had participated in th e earliest nftJorming process of region. 

The second tectonic phase had rnainly strike slip nature. with east-west cornpression. 

that marked as well by cessation of regional nft - forming process in the region (the 

unconformity of 32-30 M.y.BP). as by onset of Cenozoic oceanic crust spreding of Eastern 

VieTnam Sea and by sinistral strike - slip of Red Ril'er Fault. 

The third tectonic phase, with maximurn NE - SW coli/pression. has caused some 

significant thmst activities along coastal zone and has sTimulated an im•erse uplijt - shortening 

in NW part of Red River Basin in the Early - Midle Miocene, with the unconfornities 15.5 and 

5.5 M.y .BP. 

The rnostrecent tectonic phase that is revealed in study area by very recent NE - SW 

extensions. that, c_reates a numerous of narrow va lleys of NW-SE orien tation and causes a 

dextral and a sinistral rnovernents of sub-latiTudinal and sub-longitudinal accordingly. This 

extension can be considered as accompany of intensive extension -subsidence in Red River 

basin. that contents of 4 km Pliocene - Quaternary sediment in th e cen ter. 

Ngay nh~n bai: 30 - 6 - 2007 Dja chi: (l'vi~n Dia ch~t- Dia v~t ly bit\n 
<
2
l V i~n Dia ch~t 

Ngtrili nh~n xet: PGS, TS . T? Tn;mg Th~ng 
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