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Tap chi CAC KHOA HOC VE TRAI DAT

12-2000

HOAT DONG KIEN TAO TRE
CUA BOI DUT GAY SONG HONG VA LAN CAN

1. GIGI THIEU

bai dat gy Song Hong, kéo dai gin 1.000 km
tir Tibet t6i Bién Dong. Trén anh vé tinh, dit giy
Song Héng th€ hién cdu tric dang tuyén 15 nét.
Nghién ciru kién tao doi dat giy Song Héng co y
nghia quan trong ca vé mat khoa hoc va thuc tién.
Co ché bién dang thach quyén hién dang 1a dé tai
tranh luan qudc t& s6i dong giita nhi€u nhoém nghién
ciru. Nhém cic nhd nghién ciu Housseman,
England cho rang do dung do cla mang An bo véi
méng chau A, bién dang tap trung cht yéu tai noi
dung do, thé hién bdi su xiét ép va tang chidu ddy
thach quyén. M6 hinh bién dang niy cho ring su
thiic truot (extrusion) 1a khong dang k€ va néu cb
ciing bi hap thu bdi cac dit géy phuong & kinh
tuyén nhu dit gly Kangting ¢ Van Nam Trung
Quéc. Theo mo hinh niy, mang chau A khOng bi
thic trugt (extruswn) do dung do cha hai mang An
bo va chau A. Mo hinh bién dang thi hai coi
mang An Do nhu mot mang cimg, mang chau A bi
bién dang theo co ché don déo mot phdn bi bien
dang ting chiéu ddy thach quyén. Xiét ép x4y ra
doc do6i dung do, mot phan bién dang xdy ra doc
cac dai dit gy truot bang. Chuyén dich truot bing
trai doc dirt gdy Antyl-tag va trugt bing phaii doc
dirt gdy Song Hong 1am mang Nam Trung Hoa bj
thic trugt vé phia dong. Nhu vay dirt giy Song
Héng 14 d6i chia khoa d€ kiém chitng cic mo hinh
bién dang thach quyén. Bén canh cau hdi vé huéng
chuyén dich ctia mang thach quyén, ngudi ta déng
thdi quan tam t6i quy mo chuyén dich va téc do
chuyén dich clia cac mang. Hién nay dang c6 mot
mau thuln 16n giita cic sd lieu vé toc do dich truot
tinh tr momen dong dat véi téc do dich truot tinh
theo tai lieu dia chat. Gia tri t6c do dich chuyén
clia dirt gdly Altyl-tac tinh tir momen dong d4t nhd
hon t6c do xac dinh tr tr lieu dia mao dia chat
hang chyc 14n. S6 li¢u do tric dia bang phuong
phép giao thoa tin s6 thdp tai Thugng Héi cho thdy

PHAN TRONG TRINH, HOANG QUANG VINH,
NGUYEN DANG TUC, BUI THI THAO

mang Nam Trung Hoa dich chuyén vé phia dong
vd t6c do trén 10 mm/nam. Néu tinh t6i kha nang
xoay ngugc kim déng hé ctia mang Nam Trung
Hoa thi c6 thé du bio tdc do dich ngang doc doi
dirt gdy song Héng ciing 16n hon 10 mm/nam. Dy
bdo ndy c6 vé mau thudn véi viec ving mit cac
tran dong dat 16n doc doi Song Héng. Bén canh
viec nghién ciu hudng va bien do chuyén dich
trung binh cla doi dirt gy Song Héng, ching ta
cin 1am sang t6 qué trinh chuyén dich ndy bét ddu
tir khi ndo va t6¢ do chuyén dich bao nhiéu ?
Nghién ciru chuyén dich cla dirt gy Song Hong
con c6 y nghia quan trong cho viéc xem xét kha
nang ton tai cac bé mat san bing & mién bic Viet
Nam cing véi t6c d6 x6i mon trong khu vuc.

Ngoai ra, nghién ciru kién tao doc déi Song
Hong c6 ¥ nghia thuc tién trong viec phong chéng
va giamnhe thién tai. Déi dit gdy Song Hong, Song
Chdy chay sat hé thuy dién Thac Ba va cac thi xa
Lao Cai, Yeén Bai, Viet Tri, trén déng bing Song
Héng, déi dit gy Song Héng cit qua he thong de.
Viéc danh gid nguy hiém dong dat, nit trugt dat
c4n thi€t phai dua trén tinh chét dirt gy, kich thuéc
cac duong chin doan va mitc do hoat dong trong
giai doan hién tai ctia d6i dirt gdy Song Héng.

Trong bai nay, trén co sd phan tich dia mao va
vién thdm ching toi trinh bdy cic két qui nghién
clru vé dong hinh hoc clia ddi dirt gdy Song Héng
v lan can x4y ra trong giai doan Pliocen - be Tu,
chi yéu trong khodng thoi gian 150.000 nam trd
lai day. Cic dit gdy chinh duoc xem xét gém dirt
gy Song Héng v6i 2 nhanh dit gdy ba trai va bo
phéi song Héng, dirt gdy Song Chay va dat giy
Song Lo. Ngoai ra, chiing t6i co6 xem xét téng hop
tir cac tai liéu bi€n chat, bién dang, (ng su4t, trdm
tich, dia vat Iy dé€ xac dinh thoi di€ém bt ddu cia
giai doan kién tao madi ndy. Nhitng diém moéi dugc
trinh bdy trong bai bao nay 1a :
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- Vach chinh x4c vi trf clia cac dat gly tré, thé
hién nhu nhing dudng chan doan khong lién tuc
cia dut gdy Song Hong, Song Chay va Song Lo.
Kich thudc va vi tri cic dudng chén doan 14 co G
quan trong d¢€ danh gia dia chén kién tao sau nay.

- Xac dinh huéng chuyén dich va bien do
chuyén dich cla cac dirt gy dya trén cac d4u hiéu
dia mao va vién tham.

- Pua ra nhitng udc luong ban ddu vé toc do
dich chuyén trung binh cla cic dat gdy trong cac
khodng thai gian khac nhau dua trén cac quy luat
:phat trién dia mao.

- Pua ra chig co vé thay d6i co ché bién dang
cla dirt gdy Song Lo.

- Xac dinh thai diém bat ddu clia pha dich truot
bing phai ddi dirt gdy Song Hong muon hon 5 tr.n.

Chang toi thdy cdn phan biét khai niem dat gdy
tré voi dat gly dang hoat déng. Trong bai nay khai
niém dirt gdy tre dé chi dat giy co6 ddu higu hoat
dong tir Pliocen t&1 ngdy nay, khai niém dut gly
dang hoat dong dugc hiéu theo dinh nghia clia uy
ban vé& dap 16n quoc t& ; 1a cac dit gly co diu hiéu
hoat dong tir Holocen t&i ngay nay. Cac dirt gy ré
tren déu co d4u hiéu hoat dong trong Holocen nén
déu duoc coi 1a cac dit gdy dang hoat dong.

1. THOI DIEM BAT DAU CHUYEN DICH
TRUOT BANG PHAI

Dai dit gy Song Héng kéo dai theo phuong
tay bdc - dong nam, 1a ranh gidi gita mang Nam
Trung Hoa va mang Dong Duong - Sundaland.
Tren lanh thé Viet Nam, doi dat gy Song Hong
duoc dic trung bdi dai bién chat Day Nai Con Vo,
kéo dai clia cic d6i bién chdt Diancangshan va
Ailaoshan thuoc ving Van Nam Trung Quoc. Do
1a mot d6i bién chat hep, bé rong chimg 10 km.
Cac hoat dong dich trugt trai doc doi Song Héng
x4y ra tir Paleogen - Neogen lam mdang tdy nam
dich chuyén tuong doi vé phia dong nam voi bién
d6 hang tram kilomet [6, 7, 12]. D6i bién chat Day
Nai Con Voi 1a mot déi truot cdt (shear zone),
trong diéu kién bién dang sau, nhiét do cao. Qua
trinh dich truot 1am tang nhiét do, din toi lam tai
noéng chdy cuc bo nhing da co thanh phén axit va
phat trién qua trinh migmatit va granit déng sinh.
D6i bien chat Diy Nai Con Voi gidi han vé phia
dong bic bdi dit giy Song Chdy, vé phia tdy nam
bdi dirt gly Song Hong (theo tén cta dirt gdy duge
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chap nhan theo cac van liéu truyén thong). Cac dat
gdy Song Héng va Song Chay la hai dirt gdy chinh
c6 biéu hien hoat dong tir Pliocen cho t6i hién nay
va chang 12 d6i tugng nghién ctu & day (hinh 1).
Mic dii cac nghién ciru trude day ( Phan truong
Thi, 1965) cho réng d&i bién chat Day Nai Con
Voi c6 tudi Proterozoi nhung két qua nghién clu
¢6 he théng gdn day cho thdy la dau vét chi yeu
clia doi dat gy hoat dong trong Kainozoi. Phan
tich cac da granit dong sinh, bi phién hoa trong da
gnei bi bién dang bang cac phuong phap U/Pb va .
Ar?/Ar” tren nhiéu khoang vat khac nhau nhu
zircon, monazit, titanit, amphibol, cho tudi tir 23 tai
35trn [4,7,8, 12,13, 17, 19].

Ching ta cdn tra 16i mot cau hoéi quan trong 1a
chuyén dong truot bing phai cla h¢ thong dit gdy
Song Hong bat déu tir bao gid ? Nghieén clu trang
thai tng sut kién tao cho thdy truong nén ép D-T
x4y ra trong Miocen con trudng nén ép B-N, tach
dan D-T xdy ra trong Pliocen [16]). Tai Van Nam
Trung Qudc. t4t c4 céc thanh tao trudc Pliocen déu
bi uén nép do nén ép dong tay trong khi cac thanh
tao Pliocen bi phan cat boi dit gy tich gidn, phuong
B-N. Cic khe nitt nay dugc hinh thanh trong trudng
g luc nén ép a kinh tuy&n va tach ddn & vy tuyen.
Mat khac, trong da gnei, plagiogranit trong déi
bien chat Song Hong co tudi tir 33 t6i 23 tr.n, phan
tich diéu kién nhiét dong P-T cho thdy ching dugc
hinh thanh & diéu kién nhiet do 600 - 750 °C va ap
suit 1a 3-4 kb. Trong khodng 23 t6i 15 tr.n, dong
thoi voi chuyén dich trai, doi Song Hong duge
nang len, duong bign déi P-T cho thdy nhiét do
giam ddn t6i 300 °C & ving Dankangsan, 150-200
°C & Diy Nai Con Voi va kéo dai cho tdi 5 tr.n thi
ti€p tuc bi nang len manh [6, 7, 9, 20I. Giai doan
binh én kién tao co 1& kéo dai sau 15 tr.n t6i 5 tr.n
hoac som hon mot chiit. D6 1a ching ¢ cho su.ton
tai ciia mit san bdng Miocen muon (Phan Trong
Trinh va nnk, 1999). Cac nghién ciu bén tring -
Song Hoéng voi muc dich tim kiem ddu khi déu
cong.nhan bat chinh hop gifta Miocen va Pliocen
va chap nhan qua trinh nén €p x4y ra cudi Miocen
(Phan Trung Dién, 1999). Ching toi da xem xeét
mot loat mat cit dia chan cla PetroVietnam, Cty
diu khi Uc Anzoil va Cty ddu khi Phap Total, nhan
thdy ngoai bt chinh hop goc gilta tng Miocen va
Pliocen, tai mot sd doi hep, co thé quan sat thay
ubn nép lien quan t&i qua trinh nén ép, phat trién
c4 tren trAm tich Pliocen. Diéu d6 chimng t6 pha
nén ép ndy x4y ra gin cudi Miocen va tiep tuc vao
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Hinh 1. Phan bg d6i dit giy dang hoat dong Song Héng

ddu Pliocen. Pha nén ép khong chi quan sat thay
trén bon triing Song Héng, ving ddo Bach Long V§
ma con ¢i & Phit Tho ma chiing 16i sé dé cap dudi
day. Nhu vay co thé cho ring pha kién tao trugt
bing - tach din cba déi dit gdy Song Héng, tiep
theo sau pha nén ép trén bit ddu muodn hon § tr.n.

1I1. PONG HINH HOC CUA BOI BUT GAY
SONG HONG VA LAN CAN :

Ching t6i da st dung phuong phap vién tham
va quan sit dia mao ; 4nh v¢ tinh Landsat, Spot,
dnh may bay, bdn d6 dia hinh ty le 1:50.000 d&
vach vj trf va hinh dang diat gly tré (hinh 2).

Trong ving Van Nam, dit gdy Seng Héng thé
hién mot dudng thing tir Mindu t&i sit bien gidi
Trung Viét, chiing th€ hién bdi hai nhanh, mot nhanh
chay doc thung liing song Héng, chuyén dich truot
bing phai, nhanh thir hai th€ hien 1a mot dat gly
thuan [1). Téc do chuyén dich truot bing phai ctia
dgi dat gy Song HOng dia dugc danh gia 3-8
mm/nim [1]. Doan dirt gdy Song Héng tir Mindu

t&i sat bien gioi Viet Nam mac du duoc phan anh
rat 16 nét vé dia mao nhung hdu nhr khong thdy
xudt hign dong d4t trong khoang thdi gian vai tram
nam trd lai day. Difu ndy c6 thé x4y ra hai kha
nang : thi nhat 12 dirt giy Song Héng chuyén dich
dudi dang Crip, khi d6 bi€n dang chi tap trung doc
dirt gdy, ma sit dirt gy nhd, nang lugng khong tich
lu§ nén khong c6 dong dat; kha nang thi hai 1a dit
gly bi khoa trong giai doan hién tai, (mg sudt duoc
tich lu§ doc dirt gy nhung chuyén dich & ving sat
dit gdy khong déng ké, truong hop ndy c6 kha
ning phét sinh nhimg tran dong dat 16n doc theo
durt gdy.

Trong pham vi lanh thé Viét Nam gin Lio Cai,
dsi dit gy Song Héng tich thinh hai dat giy
chinh bao hai ria d6i bién chat Dy Nai Con Voi
va duoc goi 14 d6i dit gdy Song Chay va dit gly
Song Héng. Dit gdy Song Chdy chay & ria phia
dOng bic doi bién chat, kéo dai thanh mot dudng
thing tir Lao Cai ti Viet Tri. Trén anh vé tinh
Landsat va Spot, dirt gdy thé hien rat & nét, phd
mau xanh th€ hién d6 4m tang cao so vdi 1an can
(hinh 3). Quan st dia mao trén thuc dia cho thdy
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Y Vi tri diat gay

Hinh 3. Dt gly dang hoat dong viing thi xa Lio Cai (quan sat tir &nh may bay)

dirt gy chay doc theo mot thung ling hep, nhi€u
noi quan st thdy thung ling hinh chir V. Khong
quan st thdy chenh léch do cao dia hinh hai ben
canh dit gdy ciing nhu dau hieu chuyén dich thing
dimg doc theo dirt gdy Song Chiy. Dwa vio dang
tuyén cla dit giy co thé cho day 1a mot dirt gly
trugt bang. Dirt gdy Song Chay thé hién 16 nét &
ving Luc Yén. Phan tich mang sudi bi léch qua
dirt gy c6 thé nhan thdy bién do chuyén dich truot
bang phai cda su6i tir 150 tdi 700 m, trung binh 13
550 m. Bien do dich chuyén theo dit gy thay déi
theo kich thudc va do 16n cia sudi ma dat gly cat
qua. Sudi c6 tuéi c¢b hon thi bien d6 dich chuyén
theo ditt giy s& 16n hon (hinh 4).

bt gdy Song Chdy chay doc theo bo ty nam
h6 thuy dién Théc Ba. Dang tuyén clia dit giy co
thé vach dé dang tir anh veé tinh cling nhu quan st
trén thuc dia. Dang lwu y dit gdy Song Chdy cit
qua dap s6 9 clia hd thuy dién Thac Ba, cich dap
chinh 1 km vé phia tay nam. Tir dap s6 9 t6i gin
thanh phg Viet Tri, dirt gy Song Chdy th€ hién 16
trén dia hinh, kéo dai doc theo thung liing hep va

phan anh rdt 16 tren anh Spot (hink 5). Tai ngi ba
ré di h6 Thac Ba cua tuyén duong Ha Noi - Yen
Bai, noi dirt giy Song Chdy cat qua cb th€ quan sat
thdy cic dirt gy nho trong da phi€n gnei. Cac dirt
gdly cit va 1am xe dich tdng phong ho4 ciia ¢4 gnei.
bt gy phan bd dang chum hoa dwoc hinh thanh
trong diéu kién xiét ép. Diéu ndy c6 vé mau thuin
vGi trang thai {mg sudt truot bing, tich dan trong
ving. Tuy nhién d6i sinh v&i cac mat cét dia chan
trén bén triing Song Hong, ta nhan thdy qua trinh
Xi€t ép xdy ra manh va phd bién doc bén triing
Song Héng vao cu6i Miocen dén ddu Pliocen ;
chimg c& 12 bé mat ranh gigi Miocen - Pliocen tai
nhiéu noi bi uén nép bién dang. Pt giy Vinh
Ninh 14 vi du dién hinh cia dirt giy d6i pha hoat
dong tir tich dan ddu Miocen sang nén ép cudi
Miocen. Nhu vay cu tao xiét ép x4y ra déng thoi
véi dirt gy Vinh Ninh va nhiéu c4u tao u6n nép
khac trén bén triing Song Héng vio cudi Miocen
va keét thiic vao d4u Pliocen.

bt gly dang hoat dong Song Héng chay doc
ria tdy nam cua déi bién chat Diy Nai Con Voi,
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Chiéu chuyén dich
Y !
clia dit gay

Bién do chuyén
dich cha dit gay

0 2.5 5Km

Hinh 4. Bién do chuyén dich clia dit gdy Song Chay

ing vGi dit gy Song Héng mo ta truyén théng
trong cic van liéu dia chét trudc day. Tir anh vi tru
Landsat, n6 dugc thé hién 13 dai dit gdy duy nhat
chay doc thung ling s6ng Héng. Tuy nhién, phan
tich chi tiét cho thdy dit gdy hien dai Song Hong
th€ hién bing hai dit gdy chinh chay theo hai bo
phai vatrai. Chiing khong kéo di lien tuc ma phan
thanh timg doan. Tuy timg vi tri, ditt gy bo tri song
Héng thé hién 18 nét hon bo phai hodc nguroc lai.

Tai Lao Cai, dirt gy bo trai thé hién 15 trén anh
may bay va 1a dat gy trugt bang, dit gdy ben bo
phai phan thanh nhiéu bac gém cac dat giy nho,
c6 bidu hién clia dirt giy truot bing thuan (hinh 3).

Tai ving Bio Ha (hink 6) cb thé xac dinh dugc

bien do dich phai cla sudi giao dong tir 150 tdi
250 m doc theo dirt gdy d bo trai song Hong trong
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khi dit gdy & bo phai phan thanh nhiéu doan ngén.
B3 trai song Hong quan sat thdy ddu hiéu cia
chuyén dich thang dtng.

Chuyén xu6ng ving Ngoi Hiat va Ngoi Thia
(hinh 7), bén bo phdi quan sat thdy nhiéu nhanh
dirt gdy khic nhau, c6 ddu hiéu ctia chuyén dich
thang dimg va dit gdy truot bing. Nhanh dit giy
bén b trii song Hong thé hién twong d6i mo nhat.

Tai ving Yén Bai, hai nhanh dit gy chinh di
phan thanh nhiéu dit gly nhd hon. Cac dut gly
chay theo ria phdi song Hong thé hién kha ro nét.
Bien do chuyén dich kho xac dinh.

Cic nhanh cia dit gdy song Hong tiép tuc
quan sat thdy & Pha Tho, phan thanh cac nhéanh dirt
gdy nhd hon, kéo dai toi chau thé song Hong.
Pang cha ¥ 1a nhanh dit gdy uén cong, chuyén



Hinh 5.
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Hinh 6. Bien 40
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a  Vitri Bt gay

din sang phuong bic nam, kéo dai t6i thi xa Hoa
Binh. Mot s6 nhanh khéc tiép tuc chay theo phuong
TB-DN. Tai ving Ddm Mo - Ngdi Son, vin c6 thé
quan sat thdy dfu vét ctia dirt gly tré.

Ngodi ra chiing ta cdn xem xét thém din gly
Song Lo, ndm & cinh dong bic va song sang vOi
he théng dat gy Song Hong ; thé hien chi yéu la
dirt gly truot bing phai & ving Tuyén Quang. Bién
do chuyén dich phdn anh qua do léch 2,5 km cla
song Lo trén doan dirt gly cit qua song Lo. Nhung
doc theo sudn tay nam diy Tam Ddo, dit gly thé
hién chii yéu 1a mot dirt gy thuan. Cac pha sét tam

« Hinh7.
Pt gdy dang
hoat dong
ving Ngoi Thia
(quan sat tir anh
veé tinh Spot)

gidc thé hien r4t rd cd trén dnh ve tinh va quan st
thuc dia (hinh 8). Dua vio hién dién clia cac pha
sét tam giac, c6 thé xdc dinh huéng cim cua dirt
giy Song Lo nghiéng vé hudng tay nam [171.

Bdng I thé hién bien do chuyén dich ctia cic
dirt gy ghi nhan tir vigc do v& chuyén dich cla,
mang song sudi ma dirt gdy cit qua. Ching toi
phan biét hai nhom s6 liéu tap trung theo hai gi tri
trung binh khac nhau. Nhom bién do ngang nho
nhat thung lién quan t&i nhing dong su6i nho
trong khi nhom bién do ngang lén nhat lién quan
t6i cac sudi 16n co chiéu dai hang chuc kilomet.

Bdng 1. Bién dd chuyén dich ngang (m) clia cac dut gay

Ten dirt gy Nho nhat Lén nhat Trung binh
Song Chay 22040 2000 £ 50 560
B¢ trai Song Héng 170 £40 450+ 50 360
B phai Song Héng 150 + 40 700 + 50 300
Song Lo ? 2500 + 50

IV. TOC PO CHUYEN DICH CUA DUT GAY

Mot vn d& quan trong 12 danh gi t6c do chuyén
dich ctia cac dirt gdy chinh ciia dé&i dirt gly Song
Héng. Khé khan I6n nhdt & day [a ching ta khong
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biét tui diahinh ciing nhu tuéi cia mang ludi song
sudi. Trong nghién ciu trudc day, dua trén gia
dinh vé tudi ciia song sudi, mot sO tac gia da xac
dinh t6c do chuyén dich clia dirt gdy Song Hong



A Vitr dint gay

Hinh 8. Dirt gly Song Lo ria tay nam Tam Ddo thé hién 16 mat pha sét tam giac

trong phén lanh thé Trung Quéc 1a 3-8 mm/nam
[1] hoac vai milimet/nam {5]. Dua trén két qua tric
dia 1ap tir ndm 1960 t6i nam 1980, cic nha tric dia
cling da danh gia t6c do chuyén dich cla d6i dirt
gy Song Héng trong giai doan hien dai. Téc do
truot bang clia toan doi Song Hong - Song Chay ¢
23 mm/nam [14] hoic tdc do bién dang 1,2 + 0,2
urad/nim rng véi téc do 12 +2 mm/nam trén 10
km clia cd 2 dirt gy chinh Song Héng - Song Chay
[2]. Dua tren ket qud do b sung GPS, c¢b st dung
nhiing s6 liéu tric dia trudc day, t6c d6 bién dang
trugt duge dénh giad v6i mirc sic xudt 95% khong
vuot qui 0,6 prad/nam dng véi téc do truot bang

_6mm/nam, trén khoang céch 10 km [3]. Dang luu
¥ céc gié tri xac dinh vé t6c do bién dang déu nim
trong sai 6. Diéu do gidi thich vi sao cic két qui
tric dia rat khic nhau mac di cing si dung ciing
nguén s6 lieu.

Dé€ danh gié so bo téc d¢ trung binh cta dirt giy
trong giai doan B¢ Tir muon, chiing toi di thi danh
gid theo 2 phuong an dua trén hai phuong phéap
udc luong tudi clia mang ludi sudi trong ving.

Phuong én 1 : wéi cia cic dong sudi nhd co
th€ xac dinh duge néu biét dugc téc do phat trién
clia sudi theo thdi gian. Day 1a phuong phap don
gian nhung rat hiéu qua.Tuy nhién, trong ving
nghién ciu cla ching ta, chua c6 mot cong trinh
nao nghién ciru vé t6c do phat trién dong sudi nén
chiing t6i tam 14y s6 liéu tinh cho hé théng sudi &
California , t6i thi€u 13 100 mm/nam va tang thém
50% do tinh t&i diéu kién nhiét d6i 4m. Nhu vay
téc do phét trién sudi s& udc lugng trong khoang
100-150 mm /nam. Sau khi do chiéu dai sudi bi dirt
gly ct qua, dung he s6 trén , chiing toi wdc luong
tudi ciia dong sudi d6 réi tinh téc do chuyén dich
cha dut gdy. Két qua wéc lugng t6c chuyén dich
ngang cua cic dirt gly duoc trinh bdy & bdng 2.

Bdng 2. Banh gié toc dé chuyén dich ngang

Gia tri trung binh

Ten dirt giy ey
Song Chdy 2515
Bo trai Song Hong 40+18
Bo phai Song Héng 1,7+1,5

333



Phuong &én 2 : do ving nghién cfru 0 muc cao
dia hinh du6i 100 mét nén chiu tic dong manh clia
thay d6i muc nuéc dai duong. Bit ctt bién déi toan
ciu nao cling anh hudng toi su phat trién mang
luoi song sudi trong khu vuc. Theo céc tai ligu
nghién ctru khu vie thi Viet Nam nbi riéng cling
nhu todn thé Dong Nam A néi chung chiu dnh
hudng ciia chc chu ky bang ha nhu chu ky bang ha
Wum x4y ra cach ngdy nay 12.000 - 18000 nam.
Néu gia dinh cic dong sudi nhé hinh thanh trong
chu ky bang ha Wum, chang ta cb thé xac dinh
duge t6c do chuyén dich ngang cha cac dit gly
nhu & bdng 3(1).

Trudc chu ky bang ha Wum, khu vuc Dong
Nam A chiu tac dong manh clia chu Ky bing ha
Riss, néu gia thi€t mang lu6i su6i nho hinh thanh
sau chu ky bang ha Riss cach day tir 55.000 den
150,000 nam, ta s& uéc luong duoc t6c do chuyén
dich clia cc dirt gly nhu béng 3(2). Sc sanh ket
qué tinh toén tir phuong an 1 véi két qud tinh trong
bing 3(2) , cb thé thdy cac gi4 tri v& co ban phu
hop véi nhau, trong d6 t6¢ do chuyén dich ngang
clia dirt gly Song Chdy va dat ghy bo phéi Song
Héng tinh theo phuong an 1 nhd hon gié trj tinh
theo bang 3(2) cua phuong an 2, trong khi toc do
chia dirt gy bo trai Song Héng lai 16n hon.

Bdng 3. Banh gié t3c d& chuyén dich ngang trung binh (mm/n&m) clia céc dit ghy theo phuong &n 2

Khoang thai gian (ndm trés 1ai day)

Ten dift gdy B @ @) @
12.000- 18.000 55.000-150.000 150.0G0 Pliocen - De Tt
Song Chay 155£5.5 29+17 27+ 1,6 1,505
Bo tréi Song Hong 12,452 23£15 32T
B phéi Song Hong 11,049 TWELS 19+15
Song Lo 1,5+1,0

RS rang két qua danh gid trong bang 3(1) va
(2) r4t khéc nhau va ching ta chi ¢b thé chon mot
trong hai kha nang do. Chiing t0i nghiéng V& kha
nang chon két qud woc luong & bang 3(2) cla
phuong 4n 2, vi nhimg Iy do sau day :

- Chu ky bang hi Wum x4y ra trong khodng
thoi gian ngén trong khi chu ky bang ha Riss xdy

ra trong khodng thdi gian dai hon nén anh huong.

cha no toi su phét trién mang song sudi 16n hon.

- Uéc luong vé toc 4o chuyén dich ngang theo
bing 3(2) cha phuong &n 2 kha phi hop voi ket
qua xéc dinh theo phuong an 1.

- Udc lugng theo bang 3(2) kha phil hop voi ket
qua udc lugng vé téc do chuyén dich ngang trung
binh trong Pliocen - D¢ Tt & bang 3(4) ma chang
i & trinh by du6i day trong khi do gid tri u6C
lugng theo bang 3(1) lén hon gia tri trung binh
trong Pliocen - D¢ Tt hon 10 14n .

- Uéc lugng theo bing 3(2) phu hop hon nhiéu
néu so voi két qua xac dinh t6c do chuyén dich
ngang trung binh bang phuong phap tric dia. Ket
qua tric dia gn day nhat co két hop vdi trac dia
truyén thdng xac dinh dugc vOi sac xudt95 %, toc do
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chuyén dich ngang trong giai doan hi¢n dai khong
yuot qua 6 mm trén khodng cach 10 km [5], diéu
85 cb nghia 12 tdng t6c dO dich truot ngang cua
Song Chay va 2 dat giy hai bo Song Héng khong
vuot qua 6 mm/nam. Néu tinh theo bang 3(2) thi
téc do chuyén dich ngang téng cong khong vudt
qua 54,5 mm/nam. Gia tri ndy ln gdp gin 10 1én
so v6i gid tri xac dinh bang phuong phép tric dia
cho giai doan hi¢n dai. Theo quy luat thong thudng
tinh cho nhiéu noi trén the gidi thi thuong toc 4o
trung binh tinh cho khoang théi gian ngan ludn cao
hon gié i trung binh tinh cho khodng thdsi gian dai
hon. Quy luat d6 bi vi pham dac biét nghiém trong
trong truong hop nay.

Néu két hop ket qué theo ca phuong an 1'va ket
qué trinh bdy trong bing 3(2) ciia phuong an 2,
chiing t0i co thé udc luong t6c 40 chuyén dich
ngang cia cic dit gdy trong khodng thoi gian
150.000 nam trd lai day, nhu trén bang 3(3).

Véi bien do chuyén dich lon cd kilomet, gid
thi€t 12 cac sudilén hinh thanh trong giai doan cudi
Pliocen - Dé Tt co i 1-2 trnva tudi song Lo tir
1dén 4 tr.n, SO di tbi clia song Lo khong thé cb
hon 4 tr.n vi da 10 ra trén bé mat hién nay O thoi



diém d6 con ndm & 4o sau it nhdt 1 km. Gidi han
th4p nhat 1 tr.n duge chon vi phdn 16n nhimg sudi
16m trén the gi6i dugc hinh thanh trong Dé Tar. Khi
d6 co6 thé udc tinh duge téc do trung binh theo
bang 3(4).

KET LUAN

Chuyén dich truot bing phai - tich dan cla doi
dirt gy Song Héng bat ddu sau 5 tr.n, tiép sau pha
nén ép di x4y ra cudi Miocen va ti€p tuc trong ddu
Pliocen. Bién do dich chuyén phdi cla cac dirt giy
duoc xac dinh bing phuong phap dia mao va vién
tham. Bien do chuyén dich ngang cla dirt gdy Song
Lo dat 2.500 m. Bien d6 chuyén dich ngang trung
binh cla dat gy Song Chdy, nhanh dit giy bd trai
va bo phai song Héng twong ing 13 560 m, 360 m
va 300 m. Két hop hai phuong phap tiép can khac
nhau, ching t6i dd danh gia t6c do chuyén dich
ngang cuadit gdy trong khoang thdi gian tir 55.000
déen 150.000 nam trd lai day ddi voi dit gy Song
Chdy, nhanh dit gy bo trai va bo phai Song Héng
tuong (mg 13 2,7+1,6, 3,2+1,7 va 1,9£1,5 mm/nam.
Tdc do chuyén dich ngang trung binh tir Pliocen dén
Pe Tir ciia dirt gy Song Chay va Song Lo dugc danh
gia tuong tmg 1,5£0,5 va 1,5+1,0 mm/nam. Trong
nghién ciru ndy, chang toi ciing vach ra cac duong
ch4n doan cia cac dit gy tré, 13 co sd cho phan
tich dia chan kién tao sau ndy. Viéc danh gia toc
do chuyén dich dirt giy theo phuong phip dia chat
cin dugc ti€p tuc cling vai viec nghién ciru ¢
dong dit va cac tai bién dia chat khac.

Nghién ciru ndy duge tdi trg bdi chuong trinh
nghién ciru co ban 1999 -2000.
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SUMMARY

Recent tectonics of Red River fault zone
and adjacent

In North Vietnam, the Red River fault zone
splays into two major active fault branches. The
Red River branch that limits to the SW the
metamorphic massif of Day Nui Con Voi, follows
the Red River valley. The Song Chay river branch,
very clear in the geomorphology, is located NE of
Day Nui Con Voi. Towards the SE, the Red River
itself splays into several faults. The two major one
being respectively located NE and SW of the Red
River. Right lateral strike-slip offsets of these faults
are determined by analyzing tributaries, stream
channels, Quaternary alluvial fans, river valley from
LANDSAT, SPOT images, detail topographical
maps and field observations. Along the SW fault of
the Red River, right lateral offsets of stream chan-
nels range among 150 and 700 m (mean offsets of
300 m). Drainage offsets (170 - 450 m) are found on
the NE branch. Geomorphology and topographical
offset suggest that these strike-slip movements are
combined with normal slip. Along the Song Chay
branch, right lateral offsets of rivers range among
220 and 1000 m (mean value of 560 m).

Fault horizontal slip rates may be estimated by
using 2 different approaches. The first one is assu-
ming that major phase of incision visible in this area,
close to the Red River deltais due to the onset of Riss
glaciation and to sea level drop.The second one is
by using average length of offset channels and a
minimum rate of 100-150 mm/yr for river propaga-
tion. Combining 2 approaches, we estimate -the
horizontal slip rates of 2.7+1.6 mm/yr for Song Chay
fault, of 3.2+1.7 mm/yr for NE Red River branch -
and 1.9+1.5 mm/yr for SW Red River branch.
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