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Xac dinh d6 sAu mit mdéng Conrat khu vuc phia bac bon triing
Song Hong va ké can theo phan tich tai liéu trong luwc
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Ttr khéa:

Moéng Conrat

Bic bon triing S6ng Hong
Tai liéu trong luc

Khu vue phia Bdc bon triing Song Hong va ké cdn c6 mét phdn dién tich
trén ddt lién va mot phdn dién tich trén bién vinh Bac Bo. Vi vdy, viéc nghién
ctbu cdc don vi cdu triic trong khu vuec thwong dworc tién hanh riéng biét
nhau cé thé do han ché vé tai liéu dia vat ly giira ving bién va ddt lién: thiéu
56 ligu, khéng dong nhdt vé s liéu giiva ddt lién va bién hodc cdc nhiém vu
ddt ra theo pham vi ddt lién va bién... Trong bai bdo nay nhom tdc gid da
hiéu chinh déng b6 hai nguon sé liéu trong lwc ddt lién va trong lwc vé tinh
do trén bién, két hop str dung quy trinh phdn tich 3D ngudn s6 liéu xdc dinh
so do dé sdu mdt méng Conrat lién tuc tir ddt lién ra bién. Quy trinh phdn
tich két hop véi cdc phwong phdp tinh phé mdt do ndng lwong, phwong
phdp twong quan héi quy tuyén tinh, phwong phdp gidi bai todn thudn va
ngworc 3D dé xdc dinh do sGu mdt mong Conrat. DY sGu mdt Conrat trong
khu vy thay doi lién tuc tir 14,2km dén 17,2km, phwong cdu tric chinh
kéo dai theo phwong tdy bdc - dong nam.

© 2016 Truwong Pai hoc M6 - Dia chit. T4t ca cadc quyén dwoc bdo dam.

1. batvan deé

trung tim mién vong Ha N6i gom dai Khoai Chau
- Tién Hai, triing Péng Quan va mot phan dién tich
duéi bién Vinh Bac Bo véi chiéu sdu muc nuéc

Khu vuc phia Bac bon triing Song Hong va ké
can nam trong gi¢i han tir 105020’ dén 107030’
kinh do Poéng va 19000’ dén 21012’ vi do Bic
(Hinh 1), gbm mot phén dién tich trén datlién (cac
tinh Thanh Héa, Nam Dinh, Ha Nam, Thai Binh,
Huwng Yén, Ha N6i, Hai Duwong, Hai Phong, Quang
Ninh) v&i cac don vi ciu tric nhw khéi nAng méng
ria Pong Bic, khdi nAng méng ria TAy Nam, phan

*Tdc gid lién hé.
E-mail: phanthihong@humg.edu.vn

bién dao dong tir -120m dén Om gém cac don vi
ciu tric nhw déi nang thém Ha Long, d6éi nang
thém Thanh Nghé, va phan trung tim bon triing
Séng Hong. iy 1a khu vire c6 ciu tric dia chit kha
phtrc tap do hoat dong kién tao manh mé xay ra
theo nhiéu thoi ky khac nhau nhw dia hinh mat
mong bon triing cé ciu tric kéo dai theo phwong
tAy bac - dong nam va 4 kinh tuyé&n gdm cac triing
va dia hao hep bi chia cit bdi cac hé théng dirt gay
dich chuyén siu theo cac phwong khac nhau, cac
cau truc nay da dé lai nhirng hiéu &ng trong lwc rat
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rd nét trén ban do6 di thwong trong lwce. Pay la tién
dé thuin lgi cho viéc stir dung nguon sé liéu trong
lwc dé xac dinh dia hinh cling nhw xac dinh d6 siu
mat mdéng Conrat. Mat méng Conrat 1a ranh gi&i
chuyén tiép gitra Granit va l&p Bazan trong vé qua
dat, do d6 viéc xac dinh d6 sau mit méng Conrat
c6 y nghia rit 16m trong viéc nghién ctru cac dic
trung cu tric kién tao ciing nhw danh gia dworc
tiém nang khoang san cé trong khu vuc. Bén canh
do, trong khu vuc da cé nhiéu nghién ctiu trong
xac dinh d6 sdu cac mat ranh gi¢i: d0 sau mat
mong két tinh, mdt Conrat, mit Moho theo
phwong trinh twong quan hoi quy boi gitra do sau
cac mat véi treong di thwong trong lwc Bughe
nang treong 1én cac mirc khac nhau (Pham Nam
Huwng va Lé Van Diing, 2011; Lé Van Diing va Cao
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Pinh Triéu, 2012), tuy nhién cac két qua dat dwoc
cht yéu mang tinh twong doi, c6 d chinh xac chwa
cao. Dya trén co s& d6, nhém tac gia bai bao nay
trinh bay két qua maéi trong xac dinh d6 siu mat
mong Conrat phat trién trén toan bo dién va lién
tuc tir dat lién ra bién bang t6 hop phwong phap
hién dai. Hé phwong phap phan tich dwa trén so
s& phép bién ddi Fourier nhanh, tinh phd méat doé
nang lwong, loc tin s6 dé xac dinh s6 mat ranh
gid1i, xac dinh dd sau trung binh va di thuwdng dw
cta ching. Trén co s& do ap dung bai toan nguoc
3D dé xac dinh do siu tdi cdc mat ranh gidi. Két
qua dat dwoc cho nhitng thong tin doc 1ap va
khach quan vé cau tric mat méng Conrat c6 do tin
cay va lam co sé& cho cac nghién ctru & ty 1é 16m
hon.
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™\ Ranh gi6i giira dt lién va bien X Song

., Puong dong mic dia hinh, khoang céch gitta hai duong dong mic 1a 30m

Hinh 1. Sor db vi tri khu vwc nghién civu, khu vurc phia Bdc bon triing Séng Hong (do sdu muc nuwéc
bién thay déi tir -120m dén Om)
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2. Phwong phap phan tich

Hé phwong phap phan tich dwoc st dung
trong bai bao gém t6 hgp cic phuwong phap:
phwong phap gidi bai toan thudn va ngwoc 3D,
phwong phdp phé mat do nang lwgng, phwong
phép twong quan hoi quy tuyén tinh.

2.1. Phwong phdp gidi bai todn thudn ngwoc
3D

2.1.1. Phwong phdp gidi bai todn thudn 3D

Phuwong phap giai bai toan thudn dwa trén co
s& bai toan thudn 3D (Parker, 1972). Bai toan tinh
héu rng trong lwc 3D cia mat ranh gi¢i phan chia
méit do trén phép bién doi Fourier hai chiéu da
duoc giai (Parker, 1972). bay la phwong phap tinh
nhanh c6 hiéu qua déi véi nguon so liéu 1on nhw
nguon s liéu trong luwc. Hiéu Gng trong luc cla

mat ranh gi¢i dworc tinh theo cong thirc
—n-1

R -
FAg] = -2nK.Ac. exp(—kzo)zm Fh'(N] (1)
n=1 'h=

Vi F[] 1a todn ti bién do6i Fourier; h(xy) la
dd cao dia hinh mat ranh gi¢i mat do; Ag l1a hiéu
wng trong lwc ciia mat ranh gi¢i dia hinh h(xy); K
12 hdng s6 hap dan; Ao 1a d6 twong phan mat do
qua ranh gi¢i h(x,y); zo 1a d6 su trung binh dén
mat ranh gidi; k1a s6 song.

T phwong trinh (1) ta tinh dwoc hiéu tng
trong lwc clia cAc mét ranh giGi da biét truede (dia
hinh day bién, méng trim tich trwdc Kainozoi,
mong Moho) sau d6 loai bé khoi di thwong quan
sat duoc di thwong du do méat can tim giy ra
(mong Conrat). Khi c6 dwoc di thwong dw do mat
mong ta giai bai todn ngwoc truc tiép 3D va hiéu
chinh bang phwong phép giai lap tinh dwoc do do
sau mdt ranh gi¢i can tim.

2.1.2. Phwong phdp gidi bai todn ngwoc 3D

Xuit phat tir bai toan thuin (Parker, 1972)
tién hanh bién doi Fourier ngwoc xac dinh dwoc
dia hinh mat ranh gi¢i phan chia mat do thong qua
gia tri di thwong trong lyc theo phwong phap giai
13p dwoc tich hop trong phdn mém thwong mai
GMSYS-3D do hing Geosoft phat trién (Geosoft,
2006). Phwong phap giai ldp 3D xac dinh do sau
mat ranh gi¢i dwoc xac dinh trén co s& cuc tiéu
héa ham sai s6 gitra gia tri di thwong trong luc
quan sat va gia tri di thwong trong lyc tinh toan

theo bai todn thuin ctia Parker. Cu thé bai toan dat
ra & day la xac dinh do sau t¢i mat ranh gi¢i theo
phuwong phép giai 13p ta cAn dwa vao mot mo hinh
ban dau gom cac théng s6 dau vao la: sé cac mat
ranh gi¢i, do sdu dén cdc mat ranh giGi da biét, do
siu trung binh dén mat ranh giGi chwa biét, va mat
do caclép (Hinh 2). Nhw vay, phwong phap giai lap
3D van ton tai nhitng han ché& d6 1a phu thudc
nhiéu vao y kién chd quan ciia ngwdi phan tich vé
cac tham s6 dau vao va viéc gidi 1dp sé cho ta
nghiém da tri do d6 can phai dwa vao cac thong tin
dia chit, dia vat ly c6 trudc dé lwa chon nghiém
pht hop.

2.2. Phwong phdp ph6 mdt dé ndng Iwong xdc
dinh d¢ sdu trung binh té'i cdc mat ranh gici

DbEé xac dinh s6 mat ranh gidi, dd su trung
binh dén mit ranh gii chwa biét lam tham s6 dau
vao cla mo6 hinh theo Hinh 2, nhém tac gia st
dung phwong phap tinh phé méat d6 nang lwong
(Spector and Granti, 1970; Blakely, 1995). Trudng
di thwong trong lwc quan sat dwoc trén bé mét vat
1y bao gom tdng cla tit ca cac di twong ndm & cac
dd sau va kich thuwéc khadc nhau. M6i mit ranh giGi
mat do déu dwoc dic trung bdi mot doan pho mat
do6 nang lwong trong mot dai budrc séng nhat dinh.
Phuwong phép tinh phé (Spector va Grant, 1970)
tinh m&i quan hé gitra phd mat do nang lwong cua
di thudng trong luc va do sau trung binh t&i mat
ranh giéi (Spector and Granti, 1970; Blakely,
1995).

2.3. Phwong phdp twong quan héi quy tuyén
tinh xdc dinh dé sdu mdt Moho

Phwong phap phén tich twong quan héi quy
tuyén tinh c6 hiéu qua cao trong viéc giai quyét cac
bai todn kién tao & nhitng khu virc c6 nhiéu tai liéu
dia chit - dia vat ly. Phwong phdp danh gia moi
quan hé twong quan, xay dwng dang ham sé todn
hoc biéu dién méi quan hé gitta cac tham s6 dia
chit va dia vat ly. Trén co s& d6 ndi va ngoai suy
cac tham sé dia chat theo tai liéu quan trac dwoc
(Press va nnk, 1992).

. iZ(Xi_xtb)(yi_ytb)
T B

Trong do, xu la gia tri trung binh cta xi, ytb la
gia tri trung binh cta yi. Gia tri cia hé s6 twong

(2)
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quan r nam trong khoang tir -1 dén +1.

- Néu r = 1 goi 1a twong quan dwong hoan
toan, cac diém s6 liu cling nam trén mot duwomng
thang véi do nghiéng dwong, x va y cling tang.

- Néur = -1 goi la twong quan 4m hoan toan,
cac diém s6 litu nam trén dwong thang co do
nghiéng am, lic do y gidm va x tang.

- Néu r nam gan 0 c6 nghia 1a cac gia tri x, y
khong c6 moi twong quan véi nhau.

3.Co' s& s6 liéu
3.1. Nguén sé liéu di thworng trong lwc

Nguon s6 liéu nhom tac gia str dung dé phan
tich trong bai bdo dwegc thu thip tir nhiéu nguén
s0 liéu khac nhau. Ngu6n s liéu trieong di thuong
trong lwc Bughe phéan dat lién thu thip tai Lién
doan vat ly dia chat véi ty 18 1/200.000 (c6 chd ty

1é 1/50.000), d6 chinh xac 0,3mGal dén 0,4mGal
dwocthanh 1ap theo cong thirc trwedng trong luc
binh thwong Helmert (1901-1909) hiéu chinh
theo hé thong trong lwc qudc té Posdam méi
(1971), hiéu chinh lép gitta véi mat do
olg=2,67g/cm3 va hiéu chinh dia hinh theo
phwong phap Prisivanco L. N.

Nguobn s6 liéu trwong di thwong trong luc
Bughe phan bién st dung nguon sé liéu trong luc
vé tinh cta Sandwell va Smith V23.1, c6 lwéi do
phu déu véi d6 phan gidi 1'x1’, do chinh xac
1,7mGal dén 4mGal dwoc thanh 13p theo cong
thirc tinh trwedmg trong lwc binh thwong quoc té
1984 (WGS84), hiéu chinh 16p gitra véi mat do la
olg=2,67g/cm3 va hiéu chinh dia hinh theo
phwong phap Parker (Sandwell va nnk, 2013;
Sandwell va nnk, 2014).

PP LA CHON TU DPONG

- Mt d cac lap.

Xic djnh céc tham sb mé hinh ban diu:
- Dj thirémg trong lye quan sat;
- B¢ sfu cac mdt ranh gioi da biét;
- B¢ s trung binh dén ranh giéi tinh todn;

PP LUA CHON BAN TU PONG

L 4

Tinh dj thwirng trong hye do cie
miit ranh gidi da thiét Kip

r

Tham =0 md hinh mdi

So sianh dj thwdmg trong lue tinh todn
vi dj thudmng trong lue quan sat

Tham s6 md hinh mdi

Hi¢u chinh ty djng cic tham sb
md hinh theo dj thwimg
trong luc quan sat

Khang
*—————41:EE§{EE%}hﬁarnﬁn

Co

Hi¢u chinh tham sd md hinh theo
phin doin ngwii phin tich:

- D§ siu trung binh dén ranh gidi
céin tinh todn;

- Mt do cac 1ap...

Luru vi in két qua phén tich

DUNG

Hinh 2. Sor db gidi bai todn ngwoc 3D sé liéu trong lwc theo phwong phdp lwa chon (Nguyen
Nhu Trung Nguyen and Thi Thu Huong Nguyen, 2013)
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Hinh 3: Trwdng di thwong trong lwe Bughe khu viee nghién civu khi hiéu chinh vé cting
cong thirc tinh ndm 1984

D€ thong nhit hai nguén sé liéu trong luc
nhom tac gia tién hanh hiéu chinh vé cling cong
thirc tinh trong lwc quoc té€ ndam 1984 (Hinh 3)

Trwong di thuwdng trong luc Bughe trong khu
vue nghién ctru (Hinh 3) phan 4nh kha chi tiét cac
don vi ciu truc trong khu vuc qua cac khéi di
thuwomg dwong, 4m kéo dai theo phwong tay bac -
doéng nam véi dai di thuong thay ddi trong khoang
tr -60mGal dén 20mGal.

Khu vyc trung tdim bon triing Séng Hong
dworc dac trung béi dai di thuwong am kéo dai tir
datlién ra bién vi gia tri di thuwdong thay doi trong
khoang tir -60mGal dén -20mGal theo phwong tay
bic - ddng nam, dai di thwdmg 4m kéo dai da phan
anh viing bon triing c6 chiéu day tram tich kha lon.

Trén dai di thwong 4m kéo dai tir dit lién ra bién
thi tai ranh gi¢i dwong bor xuit hién mot di thwong
khac biét han so v6i xung quanh tir -15mGal dén
5mGal da phan anh ciu tric udn nép phic tap
kém nghich dao kién tao trong khu vuc. Hai bén
bon triing 1a hai d&i nang dic trung boi dai di
thwong dwong thay déi trong khoang -10mGal
dén +20mGal phan 4nh qua d&i ning thém Ha
Long & phia dong bic va déi nang thém Thanh
Nghé & phia tdy nam.khu vic nghién ctru.

Vi dai di thuong trong luc thay déi & khu vuee
thém Ha Long va thém Thanh Nghé di phan anh
khu vurc ¢6 16p pht tram tich Kainozoi mong va
mong dwgc nang 1én cao dan va 16 trén mat. Déi
nang ria Tdy Nam (gém cac tinh Ha Nam,
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Hinh 4. D6 sdu mdt méng trwéc Kainozoi khu vwc nghién ctru (CCOP, 1991; Le Nhu Lai, 2000)

Log(phd)
N: Poan III
4| jy=-11897x +3,9255
S h=29,7km
. .
o
- Poan IT
y=-63,032x + 2,8378
h =158 km
0
Poan I
y=-9,2176x - 1,703
x) L o km
(@)
-4 —>
0 0.02 0.04 0.06 0.08 0.1 Sésong

Hinh 5. (a) D6 thi phdé mdt dé ndng lwong di thwong trong lwe Bughe khu vwe nghién ctru; (b) M6
hinh cdc 16p trong vé trdi ddt khu vwc nghién ciru
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Hinh 6: Hiéu trng trong lwc ctia méng trdm tich trwéc Kainozoi khu viwec nghién civu vai
mdt do twong phdn Ao = 0,24g/cm3

Nam Dinh, Ninh Binh, Thanh Héa) dac trung
bdi dai di thwong -30mGal dén 10mGal, dai di
thwong 4&m dwong thay doi lién tuc phan anh cau
trac khu vuce thay ddi lién tuc. Doc phia Tay khu
vire nghién ctru la triing Ta Lé ddc trung boi mot
dai di thwomg 4m dao dong -60mGal dén -30mGal.
P&i nang ria Dong Bic (gdm cac tinh Quang Ninh,
Hai Dwong, Hai Phong) diac trung béi dai di
thuwong dao dong -30mGal dén 5mGal phan dnh
day la moét déi nang trieong déi so véi bon triing.

3.2. Nguén sé liéu dé sdu mdt méng trwéc
Kainozoi

Nguon sO liéu do sdu mat mong trudce
Kainozoi dwgc nhom tac gia st dung tir ngubén s
lidu dia chdn (CCOP 1991, Lé Nhu Lai 2000). Do
sdu mit mong thay doi trong khoang tir Okm dén
14,5km, do sdu mit mong thay déi 16n nhét tai
trung tim bon triing Song Hong vé phia Pong Nam
ctia khu vurc nghién ctru, khu vic phia Dong Bac va
Tay Nam 16p trAm tich phu rAt méng va nhiéu cho
mong két tinh da 16 ra trén bé mat (Hinh 4).

4. Két qua tinh toan

4.1. B¢ sdu trung binh to'i cdc mdt ranh giéi
co' bdn



8 Phan Thj Héng va nnk/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 57 (1-13)

105°30' 106°00'

21°00

20°30'

20°00'

19°30'

105°30'

106°00'

Ghi chii: 50

"=~ Ranh gi¢i giita dat lién va bién

106°30'

106°30'

107°00' 107°30'

19°30'

B 19°00'

107°00' 107°30'

mGal
50 100

\ Song

5.  Duong dong mure gid tri di thuong trong lwe, khoang cach
‘ gitra hai duong dong murc 1a SmGal

Hinh 7. Trwong di thwong trong lwe dw sau khi loai b6 dnh hwéng ctia mdt méng trdm tich trwdc
Kainozoi va lgc bé di thwong dia phwong.

Tir s6 liéu di thwong trong lwc Bughe (Hinh 3)
tac gia tinh ph6 mit dé nang lwong hai chiéu di
thwong trong lyc (Blakely, 1995; Spector and
Granti, 1970) cho két qua nhw Hinh 5a. Trén do thi
phd méat d6 nang lwong cho phép ta xac dinh dwoc
3 doan thang dic trung cho 3 mitranh gidi va két
hop véi phwong phap binh phwong t6i thiéu xac
dinh dwoc d6 sau trung binh t&i 3 mat ranh giéi
lan Iwot 1a 2,3km; 15,8km; 29,7km. Vé&i mit ranh
gi¢i thir nhat c6 do sau trung binh 2,3km hoan
toan phu hop véi do sdu trung binh cia mat mong
trwdc Kainozoi xac dinh theo phwong phap dia
chén 1a 2,25km (CCOP, 1991; Lé Nhuw Lai, 2000).
Mat ranh gi¢i thir 2 ¢é do sau trung binh 15,8km,

so sanh véi két qua do sau tir Tellua (Lé Huy Minh
vannk, 2011) thay do sdu nay kha pht hop véi do
sdu trung binh ctia mat Conrat. Mat ranh gi¢i thi
ba c6 dd siu trung binh t&i mit ranh giéi bang
29,7km va so sanh véi do sau trung binh cua cac
diém dd sdu mat Moho xac dinh theo dia chin
dong dit (Nguyen and va nnk, 2013) xac dinh
bing 29,2km thdy do sau trung binh cia mit ranh
gidi thir 3 kha phu hop véi do sau trung binh cta
mat Moho. Ttr két qua tinh ph6 mét dd nang lwong
tac gid xac dinh dwgc mo hinh vo trai dit trong
khu vwc nghién ciru gobm 3 mat ranh gi¢i: mat
mong tram tich trwdc Kainozoi, mit Conrat va mat
Moho v&i d6 siu trung binh lan lwot 1a 2,3km;
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Puong dong miurc d§ sau mat Moho, khoang cach gitra
hai duong dong murc 1a 1 km

Hinh 8. By sdu mdt méng Moho khu vwc nghién civu tinh theo phwong phdp twong quan hoi
quy tuyén tinh.

15,8km va 29,7km (Hinh 5b), cac do sau nay sé la
s0 liéu d4u vao dé phuc phu qua trinh giai bai toan
nguoc 3D.

4.2. Xdc dinh d6 sau mdt Moho

D€ tinh dd sdu mit Moho nhém tic gia tién
hanh loai b6 hiéu trng trong lwc do méng tram tich
trudrc Kainozoi (Hinh 6) ra khéi di thwong trong
lwc Bughe va tién hanh loc cac di thwong dia
phwong dwoc di thwong dw trong luc do mat
Moho (Hinh 7). Sau d6, tinh dé sau mat Moho theo
phwong trinh twong quan hoéi quy: y=-
0,0576xX+28,4776 (Nguyén Nhw Trung, Nguyén
Thi Thu Hwong, 2013) véi X 1a di thuwdng du trong
lwc do mat Moho (mGal), y 1a d0 sdu mat Moho

(km) ta dwoc do sdu mat méng Moho khu vuc
nghién ctru (Hinh 8). So sdnh két qua tinh toan véi
cac diém do sdu mat Moho xac dinh theo phwong
phap dia chidn déng dat (Nguyen and va nnk,
2013) thdy c6 do trung hop kha cao véi sai s6
~3,5%. S6 liéu d6 sdu mat Moho dwoc st dung
lam thong s6 dau vao cia phan mém GMSYS-3D.

4.3. Xdc dinh d¢ sGu mdt méng Conrat

Tl két qua tinh phd mat d6 nang lwong hai
chiéu di thwong trong lwc Bughe tac gia da xay
dwng dwoc mo hinh vo trai dat khu vuec nghién
ciru theo Hinh 5b. Pong thoi theo cac két qua
nghién cru clia mo6 hinh (Nguyén Nhuw Trung,
Nguyén Thi Thu Hwong, 2005) thdy nghiém cua
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bai toan ngugc trong lwc phu thudc rat nhé vao
tham s6 méat do (o), sw phu thudc cia tham s6 mét
d6 (o) nhé hon rat nhiéu lan so véi sw thay doi cua
tham s6 do siu trung binh (Zo). Vi vy theo cac tai
liéu trwée (Nguyén Nhu Trung, Nguyén Thi Thu
Huong, 2005; Nguyén Nhw Trung, Nguyén Thi
Thu Hwong, 2013) tac gia lwa chon cic tham s6
mat do cha caclép ranh gidi nhw sau: 16p tram tich
trwée Kainozoi c6 mat do o=2,4g/cms3, l6p da
mong c6 mat dd 0=2,6+2,7g/cm3, 16p da bazan c6
mat d0 0=2,7+2,8g/cm3, 16p manty c6 mat do
0=3,16g/cm3. Nhu vdy thong tin dwa vao mo hinh
nhw Hinh 9.

Khi dwa cac tham s6 mé hinh vao chwong
trinh GMSYS-3D, chwong trinh chay mo hinh
thuin dé tinh hiéu &ng trong lwc dw mat Conrat
v6i tham s6 mat d6, do siu trung binh cac 16p
dwoc chon theo Hinh 9, két qua gidi nguoc ta duoc
do6 sdu mat Conrat nhw trén Hinh 10 sau 9 lan lap
va giGi han hoi tu la 0,1 mGal véi cac tham s6 méat
dd cta cac 1ép ranh gidi: 16p trdm tich trudc
Kainozoi 0=2,4g/cm3, 16p d4 méng c6 mat do
0=2,64g/cm3, lop da bazan c6 mat do
0=2,78g/cm31&p manty c6 mat dd 0=3,16g/cm3.

Qua Hinh 10 thiy d6 sdu mat méng Conrat
khu vwe nghién ciru thay ddi trong khoang tir
14,2km dén 17,2km va khi so sanh véi két qua
phan tich nghich dao 1D - phwong phap tir tellua
clia mat cat dia dién tuyén Hoa Binh - Thai Nguyén
(L& Huy Minh vannk, 2011) véi d0 sdu mat Conrat
ttr 14,5km dén 17,5km 1a kha phu hop. Cau tric
mdt moéng Conrat c6 phwong kha trung véi
phwong ciu tric chung cua vung nghién ctiru
1a phwong tay bac - ddng nam. Khu vuc trung
tdm bon triing S6ng Hong dia hinh mdt mong
Conrat nang cao vé&i d6 sau dao dong tiwr
14,3km dén 15,5km va gan sat véi mat mong
tram tich trwéc Kainozoi. Khu vic phia Pong
Béc clia ving nghién ctru d3c trung béi déi nang
Pong Bic (dat lién) mit mong Conrat ha thip véi
d6 siu dao dong tir 15,7km dén 16,5km, thém Ha
Long ha thip hon véi d6 sdu dao dong tir 16km
dén 16,5km. Khu virc phia TAy Nam véi d6i nang
Tay Nam (dat lién) va thém Thanh Nghé c6 d6 sau
mat mong Conrat dao dong tir 16km dén 17km.
Phia Tay khu vwc nghién ctru la triing Ta Lé dac
trung bdi dia hinh m3t méng Conrat 16m han
xubng véi do sau thay doi tir 16km dén 17km va
tai diy mat Conrat ha sdu nhat trong khu vuec.

Di thwong trong lwce
Bughe (mGal)

Mat 0
z=0m

o=24g/cm3

D6 siu mong tram
tich triére Kainozoi

(m)

6=26+27g/cm3

Do sau trung binh
mat mong Conrat
z0(Conrat) = -
15800 m

0=2,7+28g/cm3

Do sau mat mong
Moho (m)

¢=3,16g/cm3

Ranh gi&i dwdi cua
mo hinh
z=-60000m

Hinh 9. M6 hinh tinh todn dwoc lwa chon dwa
vao chwong trinh gidi ngwoc GMSYS-3D
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Hinh 10. B§ sdu mdt méng Conrat khu vwc nghién ctru

5. Két ludn

Tl cac két qua tinh toan trén, tac gia rat ra
mot sO két luan sau:

- Bang viéc hiéu chinh déng bd hai ngudn s6
liéu trong lwc do trén dat lién va trong lwc vé tinh
do trén bién vé cung mét céng thikc tinh trwong
trong lyc binh thwong qudc té nam 1984; tac gia
da tinh toan, xac dinh va xay dung dworc so d6 do
sadu midt mong Conrat lién tuc tir ditlién ra bién co
do6 dong nhit va tin ciy cao.

- Két hgp phwong phiap pho mit do nang
lwong, phwong phap twong quan hoéi quy tuyén
tinh, phwong phap giai bai toan thudn va ngwoc

3D, tac gia da dwa ra dwoc quy trinh phan tich
thun va ngwoc 3D s6 liéu trong lwc dé xac dinh
dia hinh mat méong Conrat mot cach khach quan
va c6 do tin cay cao.

- D6 sdu mat méng Conrat khu vyc nghién
ctru ¢6 do sau trung binh la 15,8km. Khu vuc ¢
mat Conrat nang 1én cao nhitla 14,2km thudc khu
vy trung tAm bon triing sdng Hong va khu vue ha
sdu nhit dén 17,2km thudc khu vuyec triing Ta Lé,
phwong ciu tric chinh cia mat Conrat theo
phuong tiy bic - ddng nam.
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ABSTRACT

Determination of the depth to the conrat basement in the northern of
red river basin and adjacent areas from the analysis of gravity field data

Hong Thi Phan 1, Trung Nhu Nguyen 2, Nam Van Bui 2

1 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam
2 [nstitute of marine geology and geophysics, Vietnam Academy of Science and Technology, Vietnam

The northern Red River basin and adjacent areas are located both in the mainland and sea of Bac
Bo gulf. The paper investigates structural units in this region where generally conducted separately
due to the lack and heterogeneity of geophysical data or the different purposes in projects between
land and marine areas. In this paper, authors have corrected the two gravity field data on land and
marine satellite gravity data that are combined with a 3D process to determine the depth to Conrat
basement continuously from the mainland to marine. Analysis process methods combined with the
spectral energy density, the correlation linear regression method, the forward and reverse 3D
method to determine the Conrat depth. The Conrat depth changes from 14,2km to 17,2km. The main
structure trends northwest-southeast direction.



