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Bai bdo trinh bay cdc két qud nghién ctru trng dung cua phwong phdp cuc
dai gradlent ngang, phu’o'ng phdp loc tru’o'ng theo tdn s6, phwo'ng phdp pho
mdt do nang ILro'ng va phurong phap glal bai todn thudn va nguoc 3D dé xdc
dinh vi tri hé thong dirt gdy, do sau mdat méng Moho khu virc mién vong Ha
Noi va lan cdn. Két qud tinh todn da xdy dung duorc so do phan bo h¢ tho”ng
durt gay va bé day v6 Trdi Ddt trwée Kainozoi khu vy mién vong Ha Néiva
phu can. Hé thong dirt gay trong khu vwc chii yéu phdt trién theo phu'o'ng
Tay Bdc - Dong Nam, do sdu mdt mong Moho trong khu virc thay doi trong
khodng tir 25+31,5 km, bé day vé trdi ddt trwéc Kainozoi thay doi trong
khodng 14+31,5 km.

© 2017 Trudng Pai hoc Mo - Dia chit. T4t ca cac quyén dugc bao dam.

1. Patvan dé

Khu virc mién vong Ha Noi va 1an can nam
trong giGi han tir kinh tuyén 105042’+106°54’ va
vituyén 19054’+21°06’ (Hinh 1). BPay 1a khu vuec c6
cdu trac dia chat kha phirc tap do hoat dong kién
tao manh mé xay ra nhiéu thoi ky khac nhau. Dia
hinh mdt moéng tram tich trwdc Kainozoi ¢ ciu
tric kéo dai theo phwong Tay Bic-Dong Nam gbm
céc triing va cac dia hao hep bi chia cat b&i cac hé
théng dirt gdy theo cac phwong khac nhau. Cac cau
tric nay da dé lai nhirng hiéu tng trong luc kha ro
nét trén ban do di thwong trong lwc Bughe (Hinh
3).Pay latién dé thuin loi cho viéc str dung ngudn

*Tdc gid lién hé
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s0 liéu trong luc dé€ xac dinh dia hinh cdc mit ranh
gidi trong vo Trai it cling nhw xac dinh d6 sau
mat méng Moho. Mat méong Moho la ranh gi¢i
chuyén tiép gitra vo va manti trén, do dé viéc xac
dinh d6 sdu mat méng Moho c6 y nghia rat 16n
trong viéc nghién ctru cac dic trung ciu tric kién
tao cling nhw danh gia dworc tiém ning khoang san
trong khu vuc mién vong. Trong khu vuc da cé
mot s6 cong trinh nghién ctru xac dinh d6 sdu mat
mong Moho (Pham Nam Hwng, Lé Van Diing, 2011;
Lé Van Diing, Cao Pinh Triéu, 2012) nhwng cac két
qua dat dwgc bi lam tron di nhiéu va chwa so sanh
dd chinh xac véi mot s6 diém dd sdu mat Moho
theo s0 liéu dia chidn dong dat (Van Duong et al,
2013; Yougiang et al, 2017). Hé phwong phap
phan tich hién dai (phwong phap tinh cuc dai
gradient ngang, phwong phap loc tan sé thap,
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Hinh 1. Sor d6 vi tri khu viec mién vong Ha Noi
va lan cdn
phwong phdp ph6 mit d6 ning lwong,
phuwong phap giai thuan va ngugc 3D) c6 hiéu qua
cao trong xac dinh ciu trdc dia chit sdu & khu vuc
bién Péng (Nhu Trung Nguyen and Thi Thu
Huong Nguyen, 2013; Sandwell, D. T et al,, 2013,
2014; Nguyén Nhu Trung, 2005, 2014...). Két hop
vGi ngudn so liéu di thuwong trong lwc Bughe méi
cip nhit nhom tac gia xay dwng dwoc bé day vo
Trai it trwdrc Kainozoi va dic diém phan bo cia
cac hé thong dit giy trén toan bd phan dat lién
mién vong Ha Ni va phu can véi dé chinh xac cao.

2. Phwrong phap phan tich

Hé phuwong phap phan tich dwoc s dung
trong bai bao gbm t6 hop cac phwong phap gom
phwong phap tinh cwc dai gradient ngang di
thwong trong luc, phwong phap loc truong theo
tin s6, phwong phip phd mit do nang lwong va
phwong phap giai thuan va ngwoc 3D.

2.1. Phwong phdp phdn tich phé mdt dé ndng
Iwong

Truwong di thwong trong lwc quan sat dwoc
trén bé mat vat 1y bao gobm téng cla tit ca cac d6i
twong nam & cac do sau va kich thwdc khac nhau.
Moi mit ranh gi¢i mat dé déu dwoc dic trung boi
mot doan phé mat do ning lwong trong mot dai
buwéc séng nhit dinh. Phwong phap tinh phd mét
do nang lwong cta A. Spector va Grant nam 1970

(Spector, Granti, 1970) va Blakely, 1995 (Blakely,
1995) da dwa ra méi quan hé gitta pho mat do
nang lwong cda di thwong trong lwc va do sau
trung binh t&i mat ranh gi¢i. Vi vay, nhom tac gia
str dung phwong phap dé xac dinh s6 mat ranh
gidi va do sau trung binh téi mat ranh gi¢i trong
vo Trai D4t lam tham s6 dau vao cia md hinh giai
thudn va nguworc 3D.

2.2. Phwong phdp tinh cwc dai gradient ngang

Ranh giéi ctia cac vat thé giy di thwong trong
lwc thwong trung véi cac vi tri dit gay kién tao va
dwoc thé hién bang duwdng ndi cac gia tri cuc dai
gradient ngang di thwong trong luc va huwdng cta
vector gradient ngang nay c6 hwéng chi vao
hwéng ting cha trwong di thwong trong luc
(Cordell, 1979). B&i vay, viéc tinh cuc dai gradient
ngang treong di thwong trong lwc & cac buérce loc
khac nhau sé cho nhitng théng tin c6 y nghia trong
nghién ctiru xac dinh phan b6 mang lwéi dit gay
kién tao. Co s& phwong phap dwa trén cong thirc
tinh bién d6 gradient ngang.

G(X,y)z\/[&\gbcy)T+[8Ag(><,y)}2 .

OX oy
04g(x,y)

o(x,y)= —arctanﬁ&’—yj )
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Véi: G(xy) la gia tri gradient ngang
(mGal/km); Ag(xy) 1a gia tri di thuong trong luc
(mGal); @(xy) la goc phwong vi cha vector
o4g(x,y).o4g(x,y)

ox
dao ham riéng theo bién x va bién y.

Gia tri cuc dai gradient ngang dwoc tinh bang
cach tién hanh so sanh gia tri gradient tinh dwoc &
mot diém véi thm diém xung quanh. Huedéng cia
ranh gidi cuc dai gradient ngang di thwong trong
luc dwoc xac dinh bang hwéng vudng goc voi
vecto gradient ngang (cong thirc 2). Cac ranh gidi
clia d6i twong dwoc xac dinh bang vi tri cta tip
hop cac diém cuc dai gradient ngang.

lan Iwot 1a

gradient ngang;

2.3. Phwong phap loc trwvong theo tdn sé

Phwong phép loc trwomg theo tan sd thap
dwoc ap dung dé tach bo hiéu &ng trong luc gy
bdi cac déi twong bat déong nhat dia phwong ra
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khéi trwomg trong lwc tdng nham xac dinh cac
ranh gi¢i mat do, hé théng dit giy, cic ciu tric
ning ha phat trién & cic chiéu sdu khac nhau trong
vo Trai Bat.

2.4. Phwong phdp gidi thudn va ngwoc 3D

Phwong phap giai thuan va ngwoc 3D dwoc
tich hop trong phan mém thwong mai GMSYS-3D
do hang Geosoft phat trién
(http://www.geosoft.com). Phwong phap giai lap
3D xac dinh d6 sau mat ranh gi¢i dwoc xac dinh
trén co s& cuc tiéu héa ham sai so gitra gia tri di
thwong trong lwc quan sat va gia tri di thwong
trong luc tinh toan theo bai toan thuan ctia Parker.
Bai toan dat ra & day la xac dinh do sau tdi mat
ranh gi¢i theo phwong phap giai ldp ta can dwa
vao mdt md hinh ban dau gbm cac thong s6 dau
vao gom di thwong trong lwc Bughe, s6 cdc mit
ranh gi¢i, do sAu dén cdc mat ranh gi¢i da biét, do
sdu trung binh dén mat ranh giGi chwa biét, va mat
do cac 16p. Nhu vay, phwong phap giai lip 3D van
ton tai nhitng han ché dé 1a phu thudc nhiéu vao y
Kkién cht quan cia nguwoi phan tich vé cac tham so
dau vao va viéc giai lap sé cho ta nghiém da tri. Do
d6 can phai dwa vao cac thong tin dia chit, dia vat
1y c6 truére dé lwa chon nghiém phu hop

3. Nguon sd liéu
3.1. Nguén sé liéu di thwong trong lIwc Bughe

Nguon s0 liéu str dung 1a ngu6én sé liéu tong
hop gitra nguon so liéu di thwong trong luc Bughe
do trén dat lién ty 1& 1/200.000 (c6 chd ty 1é
1/50.000) thu thip tai Lién doan Vat ly dia chat

Di thuong Bughe (mGal)

w

Ranh gidi trén (z =0

Ranh gidi 3(m)

G4

Ranh gidi dudi (m)

Hinh 2. M6 Hinh 3D xdc dinh d6 sdu mdt ranh
gidivé Trdi Ddt.

vGi do chinh xac 0,3 mGal+0,4 mGal va nguén so
liéu di thwong trong luc Bughe da hiéu chinh 16p
gitra véi mat dé la 0,,=2,67 g/cm3 két hop hiéu
chinh dia hinh theo phwong phap Parker (Parker,
R, L, 1972) tlr ngu6n s6 liéu di thwong trong luc
khoang khong tw do vé tinh phién ban méi
V23.1 c6 lwdi do phu déu véi d6 phan giai 1phat
x1 phut tai trén website http://topex.ucsd.edu.
DAy 1a phién bdn m&i nhat dugc cip nhit thém sé
liéu ctia 3 chuyén bay vé tinh méi la Envisat,
CryoSat-2 (12/2012) va Jason-1(1/2013) cé
d6é chinh xac 1,7+4 mGal (Sandwell, D. T et al,,
2013, 2014) sau khi hiéu chinh vé cting cong thirc
tinh trong lwc binh thwong qudc té nam 1984
(Hinh 3).

Truwong di thwong trong luwc Bughe (Hinh 3)
phan anh kha chi tiét cac don vi ciu tric trong khu
vuc qua cac khéi di thwong dwong, am kéo dai
theo phwong Ty Bic-Dong Nam véi dai di thwong
thay déi tir -50+30 mGal. Khu virc trung tAm mién
vong ddc trung bdi dai di thwong am kéo dai tir
datlién ra bién véi dai di thwong thay doi tir -50+-
20 mGal theo phwong Tay Bac-Dong Nam phan
anh khu vuc ¢ bé day tram tich kha 1ém. Hai bén
khu vy trung tam la hai déi nang dac trung boi
dai di thwong dwong thay doi tir -10+20 mGal
phan 4nh qua d&i nang thém Ha Long & phia Pong
Bécva doi nang thém Thanh Nghé & phia TAy Nam.
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Pudng q{‘)ng mirc gid tri di thudng trong lyuc, khoang cach giira hai
dudng dong mirc 1a 2,5mGal

Hinh 3. Trwong di thwong trong luc Bughe
khu viec mién vong Ha Néi va ldn cdn.
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Vi dai di thwong trong lwc thay doi nay da
phan anh khu vyc ¢é 16p phi tram tich Kainozoi
mong va méng dugc ning 1én cao dan va 1o trén
mat.

3.2. Nguén sé liéu doé sdu mdt mong trwéc
Kainozoi

Ngubn s6 liéu d6 sdu mat mong trwdc
Kainozoi khu virc mién vong Ha Néi va lan cin
dwoc nhom tac gia st dung tlir ngudn sé liéu dia
chan (CCOP, 1991; Le, 2000). P6 sdu méng thay
doi trong khoang tir 0+14,5 km, do siu thay doi
1é6m nhat tai khu vie trung tim vé phia Pong Nam,
khu vure phia Dong Bic va TAy Nam 16p tram tich
phti rAt méng va nhiéu chd méng két tinh d3 16 ra
trén bé mit (Hinh 4).

3.3. bg sdu mdt méng Conrat

Nguon do sdu mit mong Conrat khu virc mién
vong Ha N6i va 1an can dwoc nhom tac gia str dung
theo (Phan Thi Hong va nnk, 2016) xac dinh dua
trén co s& da biét trwéc mit mong Moho bang
phuwong phép twong quan hoi quy tuyén tinh
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Puong ddng mirc gié trj 4o sau méng trim tich truéc Kainozoi,
khoéng céch giita hai dudng ddng mirc 13 0,25 km

Hinh 4. Dj sGu mdt méng trdm tich truwdc
Kainozoi khu virc mién vong Ha Néi va lén cdn
(CCOP, 1991; Le, 2000).
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cda (Nguyen Nhu Trung va Nguyen Thi Thu
Huong, 2013). D6 sdu mat méng thay ddi trong
khoang tir 13+19 km. Khu vyc trung tam c6 dia
hinh mdt méng Conrat ha thip hon xung quanh
véi do sau dao dong tir 16+17 km. Khu vyc déi
nang Pong Bac d6 sAu mong nang cao v&i do sau
dao dong tir 14+15,5 km. Khu vyc déi nang Tay
Nam c6 d6 sdu mat méng ha thap hon khu vuee vire
trung tam véi dd sau dao dong tir 16+19 km va tai
diy mat Conrat ha sau nhit trong khu vuc

4. Két qua tinh toan

4.1. Két qua xdc dinh d¢ sdu trung binh toi cdc
mdt ranh gié’i co' ban

Tir s6 liéu di thwong trong lwe Bughe khu vuee
nghién ctru (Hinh 3), nhém tac gia tinh ph6 mat do
nang lwong hai chiéu di thwong trong luc (Blakely,
1995; Spector, Granti,1970) cho két qua nhw Hinh
6A. Trén d6 thi phd méat dé ning lwong cho phép
ta xac dinh dwgc 3 doan thang dic trung cho 3 mat
ranh gi¢i va két hop véi phwong phip binh
phwong t6i thiéu xac dinh dwoc dd sau trung binh
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Dudng ddng mire gid trj 4§ sau méng Conrat,
khodng céch gitta hai dudng ddng mic 1 0,25km

Hinh 5. Dg sdu mdt méng Conrat khu vuc
mién vong Ha Néi va ldn cdn
(Phan Thi Hdng va nnk, 2016).
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téi 3 mat ranh giGi lan lwot 1a 1,6 km; 16,2 km;
29,4 km. V&i mat ranh giGi thi nhit c6 do sau
trung binh 1,6 km hoan toan phu hop véi dé sau
trung binh ciila mat méng trwérc Kainozoi xac dinh
theo phwong phap dia chan 1a 1,64 km (CCOP,
1991; Le, 2000) . Mat ranh gi6i thit 2 c6 do sau
trung binh 16,2 km, so sanh véi két qua (Phan Thi
Hoéng va nnk, 2016) 1a 16,02 km thiy d6 sdu nay
kha phu hop véi d6 sau trung binh cia mat Conrat.
Mat ranh giéi thi ba cé d6 sau trung binh téi mat
ranh gi¢i bang 29,4 km va so sanh v&i dd sdu trung
binh ctia cac diém do sdu mat Moho xac dinh theo
dia chidn déng dit (Van Duong et al, 2013;
Yougiang etal, 2017) la 29,2 km thdy do siu trung
binh clia mat ranh gidi thir 3 kha phu hop véi do
sau trung binh ctia mat Moho. Tt két qua tinh phd
mat do nang lwong tac gia xac dinh dwgc mo hinh
vo Tréai Bat trong khu vuwe nghién ciru gobm 3 mat
ranh gi¢i: mat méng tram tich trwéc Kainozoi, mat
Conrat va midt Moho v&i d6 sau trung binh Ian lwot
la 2,3 km; 15,8 km va 29,7 km (Hinh 6B), cac do
sdu nay sé la s6 liéu dau vao dé phuc vu qua trinh
giai bai toan thuan va nguworc 3D.

4.2. Két qud xdc dinh hé théng dirt gdy chinh

Qua két qua tinh pho méit do nang lwong di
thwong trong lwc Bughe nhom tac gia xac dinh
dwoc mé hinh vo Trai Pat trong khu vuc nghién
ciru gom 3 mat ranh gi¢i: mat mong trim tich
trwedc Kainozoi, mat Conrat va mat Moho véi do
sdu trung binh lan lwot 1a 2,3 km; 15,8 km va
29,7km (Hinh 6B). Dwa trén co s& d6 tién hanh loc
Log (pho)

"
6
Mong Moho

1

1

1

$ y=-117.72x + 4.7104
h = 29,4km

[ ]

Mong Conrat

y=-64.617x + 3.1165

h =16,2km . B
) Mong Tram tich
¥v=-6.5379x - 2.8015
h = 1,6km

4
[ 5]

(A)
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truedrng gradient ngang di thwong trong luc tai cac
bwéc loc A=5 km (Hinh 7B), A=15 km (Hinh 7C), A
=30 km (Hinh 7D) dé xac dinh vi tri va phan cap
hé thong dat giy trong khu vuc. Két qua tinh
trwdong gradient ngang tai mat quan sat A=0 km
(Hinh 7A) cé gia tri cuc dai la 7 mGal/km, véc to
cuc dai gradient ngang phan bd thanh tuyén kéo
dai theo phwong Tay Bac-Dong Nam tir ditlién ra
bién 1a chid yéu. Khi loc trwong véi cac budrce loc
cao dan, gid tri gradient ngang gidm dan va s6
vécto cuc dai gradient ngang ciing giam di. Tai cac
mttc loc trwdong A=5 km, 15 km, 30 km gia tri cuc
dai gradient ngang giam lin lwot xudng 5
mGal/km; 3 mGal/km; 1,5 mGal/km. Qua so do
loc truedng tai cdc mirc loc A=5 km (Hinh 7B), A=15
km (Hinh 7C), A=30 km (Hinh 7D) két hop véi
thong tin vi tri gia tri cwc dai gradient ngang di
thuong trong luc tai cdc mirc loc khac nhau nhém
tac gid xay dung dwoc so do vi tri hé théng dit gdy
va phan cip hé théng dit gay phat trién trong khu
vwe nghién ctiru (Hinh 8). So sanh két qua xac dinh
hé théng dut giy bang phwong phap cuc dai
gradient ngang trén va ban d6 ciu tric khu vuc
(theo Anzoil, 1996 & PIDC, 2004) thiy hai két qua
nay hoan toan twong dong.

Qua so d6 hé thong dit gy Hinh 8 thiy hé
théng dit giy phat trién chu yéu theo phwong Tay
Béac-Pong Nam. Dwa vao cuwong do gradient ngang
di thwong trong lwc nhom tac gid phén ra cic cap
d6 16m cla hé thong dirt gdy nhw sau:

- bt gay cdp 1: but gdy Song Lo, Song Chay va
Song Hong

—

Mang Moho

0 0.02 0.04  0.06 0.08 0.1 0.12

Hinh 6. (A) D6 thi phd mdt do ndng lwong di thwong trong luc Bughe, (B) M6 hinh cdc I6p trong vé
Trdi Bdt khu vwrc mién véng Ha Noi va ldn cdn.
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Hinh 7. Trwong gradient ngang di thuwdng trong lwec Bughe khu viec mién vong Ha N6i va ldan cdn tai
mikc ban ddu A = 0 km (A); tai mitc loc véi bwéc loc A =5 km (B); A =15 km (C); A = 30 km (D)
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- bt gdy cap 2: dit gdy Kién Thuy, Vinh Ninh,
Thai Binh, Hung Yén, Nam Pinh va Ninh Binh
Nhw viy, hé thdng dit gy chinh gom hé théng
dat gay Song Lo, Song Chay, Song Hong, Kién
Thuy, Vinh Ninh, Thai Binh, Heng Yén, Nam
DPinh va Ninh Binh la nhitng dit gy khéng ché
va chia cat bon triing Song Hong. Dy 1a cac dit
gdy thanh phan cia mot déi trwot bang lon
nhung lai dich trwot thuan-tach trong Kainozoi
va dong vai tro quyét dinh trong viéc tao cac ciu
tric dia hao Kainozoi trong bé Séng Hong.

4.3. Xdc dinh d¢ sdu mat mong Moho

Ttr két qua tinh phé mat do nang lwong hai
chiéu di thwong trong luc Bughe (Hinh 6A) nhom
tac gia xdy dung md hinh vé Trai Pat khu vuc
nghién ctiru gobm 3 1ép ranh gidi: méng tram tich
trudc Kainozoi, méng Conrat va méng Moho c6 do
sau trung binh zy = 29,4 km (Hinh 6B). Dwa vao cac
tai liéu tredc (Nguyén Nhuw Trung, Nguyén Thi
Thu Hwong, 2005; Nhu Trung, Thu Huong,
2013) nhém tac gia lwa chon cac tham s6 mat do
cda cac 1¢p ranh gidi nhw sau: 1¢p tram tich

106°12"

106°30' 106°48'

21°00'

20°42'

20'24'

20°06'

105°54" 106°12' 106°30' 106°48'

Ghi chi:
Ranh gi6i giira dt lién vi bién == song

==l ¢ théng dit giy cAp T tuong tng gi tri CDGN > 4 mGal/km

== Hé¢ théng dutt gy cép II twong ng gia tri
1,5mGal/km < CDGN < 4 mGal/km

Hinh 8. Hé théng dirt gdy khu vwrc mién véng Ha
Néiva lan cdn xdc dinh theo phwong phdp CPDGN
di thwong trong lIwc Bughe.
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20°24'

20°06'
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truedc Kainozoi c6 mat do o = 2,4 g/cm3, 1op da
mong cé mat do o = 2,64 g/cm3, 1ép da bazan co
matdd o =2,8g/cm3,16p manty c6 matdd o =3,16
g/cms.

Trong chwong trinh giai thudn va nguwoc 3D
déi véi méit Moho, ta ¢o dinh cac tham sé d6 siu
mat mong trudc Kainozoi, dd sdu mat Conrat,
tham s6 mat do cac 1ép va diéu chinh d6 sau trung
binh téi mat Moho sao cho dd chénh gitra di
thuwong trong luc tinh todn (4g«) va di thuwong
trong lwc Bughe quan sat (4ggs) 1a nhé nhét,
& =|49 — Ag,,| — min . Két qua gidi ngwoc sau 15

lan 1dp véi gidi han nglrng chwong trinh 1a 0,1
mGal ta dwoc so d6 dd sdu mat Moho (Hinh 9) véi
dod sau trung binh cia mat Moho 1a zopone=29,2
km véi sai s6 trung binh gitra gia tri di thwong
trong lwc Bughe quan sat (4gq) va gia tri di
thwong trong lwc tinh toan (4gx) dat dwoc

qus - Agtt
A9

PO sdu mat moéng Moho xic dinh theo

phwong phap gidi ngwgc nay so sanh véi 4 diém

d6 sdu mat Moho theo dia chin dong dat

&= =38%

105°54 106712 106°30' 106°48'
b, N
21°00' 4 21°00'
20°42' 20°42'
20°24' 20°24'
20°06' 20°06'
105°54' 10612’ 106°30' 106°48'
Thang mau gi tri d§ sdu méng Moho
C —
Ghi chii:

25 26 27 28 29 30 31 32
;‘ Ranh gi6i giira d4t lién va bién B‘ Séng

m Dudng ddng mirc gia trj d sdu méng Moho,
khoéang céch giira hai duong ddng mirc 1a 0,25km

Hinh 9. So d dd sGu mdt méng Moho khu viec mién
vong Ha N¢i va ldn cdn xdc dinh theo phwong phdp

gidi ngwoc 3D ngudn sé liéu di thwdng trong Bughe.
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(Van Duong et al, 2013; Youqgiang et al, 2017)
ta dwogrc sai s6 trung binh £ =21%. Nhuw viy cho
thiy qui trinh tinh ma nhém tac gia thyc hién c6
tinh khach quan va do tin cay cao.

PO sdu mat méng Moho khu vuc nghién ctru
thay déi lién tuc ttr 25+31,5 km va mit mong
Moho xac dinh dwoc c6 méi trong quan nguoc véi
dia hinh trén mat, nhw vy két qua nay hoan toan
phtt hop v&i md hinh bu dang tinh cta Airy. Ciu
tric mat Moho c6 phuwong kha trung véi phwong
c4u tric chung ctia khu vire 1a TAy Bac-Dong Nam.
Khu vuece trung tdm di ra phia bién mat Moho nhé
cao v¢ido sdu dao dong 25+27 km. P&i ndng Dong
Bac m3t Moho ha thap véi do sau dao dong 29+31
km, d&i ndng Tay Nam do sau dao dong 29+31,5
km. Phia Tay khu vwc mat méng Moho 16m sau
nhat véi do sdu 31,5 km.

4.4. So’ do cdu triic khu vwec nghién ciru

e Dién phdn b6 ciia khu vuc

Dién phan bd khu virc nghién ctru dwoc xac
dinh trén co s& phan bo bé day vé Trai Pat trwdc
Kainozoi (Hinh 10). Bé day vé Trai bat dwoc xay

106°12' 106°30' 106°48'

e U
i

=

20°24'

20°06'

105°54' 106°12' 106°30 106748
Thang mau bé day vo trai dét truéc Kainozoi
Km
Ghi chit: 14 16 18 20 22 24 26 28 30 32
[ it gily ofp I theo tai ligu trong lyc I Ranh gién giifa dit lién va bién
== it gay céip II theo tai ligu trong Ivc T Song

Dudng déng mic gié trj bé day vé trai dt, khoang cich gitra
= hai dudng dong mic 1a 0,5km

Hinh 10. So db cdu triic khu vwc mién véng Ha Noi
va lan cdn.

dwng trén co s& 14y d6 sdu mat méng Moho (Hinh
9) trir di do sdu mat mong trdm tich trudc
Kainozoi (Hinh 4). Qua so d6 cu tric Hinh 10
thdy: phia Pong Bac va TAy Nam khu vuc nghién
ctru ¢6 bé day thay doi tir 28+30 km khu vire triing
mién vong Ha Noi c6 bé day vo mdng hon dao
dong tir 14+26 km, cang ra phia ngoai bién thi bé
day v6 cang méng.

e Hé¢thdng dut gdy

Hé théng dit gy phat trién trong khu vuc
chu yéu theo phwong T4y Bac-Dong Nam, dwa vao
cwong do cuc dai gradient ngang di thudng trong
lwc khu vuc nghién ctru khi loc cac cac buéce loc
A=5 km, A=15 km, A = 30 km nhém tac gia phan ra
cac cip do 16m ctia hé thong dirt gdy: it giy cip |
gom cac hé thong dit gy Song Hong, Séng Lo va
Song Chay, day 1a hé thong dit gay 16n khdng ché
bon triing do hoat dong tach gian. Bt gay cap 11
gom cac hé thong dit gy Thai Binh, Vinh Ninh,
Hai Duong, Kién Thuy, Nam Dinh, Ninh Binh.

5. Kétluin

Tl cac két qua phéan tich so liéu di thuong
trong luc & khu viec mién vong Ha Néi va lan cin
nhom tac gia rut ra cac két luan sau:

- Hé thong dit gdy trong khu vuc phat trién
chu dao theo phwong T4y Bic - Dong Nam.

- P sdu mat méng Moho thay déi tir 25+32
km; madt Moho siu nhit 31,5 km & phia Tay va
nang cao dan vé phia Pong Nam di ra bién v&i do
sau dao dong tir 25+27 km

- Bé day vé Trai bat trwdc Kainozoi thay doi
tir 14+32 km, phia Péng Bic va TAy Nam c6 bé day
v6 kha 16m dao dong 28,5+32 km, bé day vé mdng
d4n vé phia D6ng Nam di ra bién dao dong khoang
14+22 km.

- Hé phwong phap phan tich trong bai bao ap
dung c6 hiéu qua cao trong viéc xac dinh ciu tric
siu vo Trai DAt cho cac khu vuc khic ¢6 ciu tric
twong tu.
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ABSTRACT

Deep crustal structure of Hanoi and adjacent areas on the basic of
gravity anomaly analysis

Thi Hong Phan ¥, Nhu Trung Nguyen 2, Van Nam Bui2, Minh Phuong Do 3

1 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam
2 Institute of Marine Geology and Geophysics, Vietnam Academy of Science and Technology, Vietnam
g g
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This paper presents results of the application method of maximum horizontal, filtering
frequency, power density spectrum and 3D direct inversion to determine fault systems, Moho
basement depth in Hanoi and adjacent areas. The obtained interpretation results was used to
contruct a fault system map and crustal thickness before Cenozonic in Hanoi and adjacent areas. The
main faults systems in the study region is Northwest - Southeast, the Moho basement depth ranges
from 25 km to 31 km and the crustal thickness before Cenozonic ranges from 14 km to 31 km.





