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NGHIEN CUU AP DUNG TO HQP CAC PHUO'NG PHAP

PHAN

TICH, XU LY HIEN DAI XAC DINH CAU TRUC

MONG TRUO’C KAINOZOI THEO TAI LIEU TRONG LUC

NGUYEN KIM DUNG', DO BUC THANH?, HOANG VAN VUGNG'

"Wién Pia chat va Bia Vit Iy Bién, Vign Han lam Khoa hoc va Cong nghé Viét Nam

Tru'(mg Pai hoe Khoa hoc Tie nhién, Dai hoe Qmi gia Ha Noi

Tém tit: Trong bai bio nay, tap thé tac gid trink bay két qua ap dung mot 16
hop cdc plmrmg phap phan tich, xie IV tai li¢u trong luc hi¢n dai dé xac dinh
cau trie mong trweée Kainozoi. H¢ phuong /)lmp bao gom nhiéu phwong phap
nhw phiomg phap giai bai toan nguge 3D xace dinh phan bo mat do, phieong
phap giai chap Euler tin hiéu giai tich theo heimg (the Euler deconvolution of
the directional analytic signals: EDDAS), phwong phdap duong cong tensor
trong lye (the curvature gravity gradient tensor: CGGT) két hop voi phan tich
cac tai ligu dia vt Iy khde. Cac phwong phap hién dai nay da dwoce tdip thé tac
gia nghién ciu mot cach doe Iap mot plnra’ng phap déu dmn tinh todan thie
nghiém tie trén mé hinh cho dén dap dung trén cac 1ai liéu thyec 16 va ket qua r/m
doe déu cho Ihm cae weu, nhiege diem cia moi plmcmg phap. Sw to h(rp cde ket
qua tir mai phweong phép nay sé cho mot két qua tong quat, day dii v ro nét hon
ve ciu triic mong trege Kainozoi. Két qua dp dung hé p}urmxg phap trén khu
viee bé tram tich Song llong da cho Iha\ duege mor bec tranh ngi tai mong trieée
Kainozoi ro rang hen so vai cac két qua trede ddy chi biéu dién bé mai mong

trude Kainozoi.
1. MO PAU

Nghién ciru cdu tric siu vo Tréi dat, dic
biét 1a nghién ciru dac diém phan bd khong
gian cac dit gdy sau, sir phan bd cac |\h0|
chu tric - mat do trong da mong 14 vin dé
duge nhiéu nha dia chat, dia vit ly quan
tim. Xic dinh phan bo khong gian cic
ngudn dj thudmg phal bao gom viéc xdc
dinh phan bo nguon dj thuomg theo chiéu
ngang va phan b6 ngudn di thuomg theo
chiéu sdu. Cic phuong phap xdac dinh bicn
cua nguon duoe nhidu nha khoa hoc trong
va ngodi nudc nghién ciru ap dung nhu:
phuong phéap gradient ngang cta Cordell
(1979) [8], gradient ngang cuc dai cua
Blakely R.J., Simpson R.W. (1986) [5] va
Cordell L., Grauch V.J.S. (1985) [9],
phurong phap gradient chuan hoa toan phén
(NFG) cia tic gia Berezkin V.M. (1967)
[3] xdc dinh vj tri khong gian cua cac ranh
giGi dia chat. Cling can phai nhic dén cic

phuong phap dao ham thing dimg béc hai
(SVD) thuong duge ap dung trong phéin
tich va xir 1y s6 liéu GGT (gravity gradient
tensor) cia Pedersen L.B. va Rasmussen
T.M. (1990) [17], Beiki M., 2010 [2]. phan
tich vector riéng cua tensor trong luc cua
Beiki M. va Pedersen L.B., 2010 [2],
phuong phéap dudng cong tensor trong lyc
cua tic gia Oruc B., Sertcelik L. (2013)
[16].... Trong khi do, cac phuong phap xac
dinh do sdu t¢i bién cua nguon theo tai lidu
trong lire den nay van con han ché do tinh
da tri va toc do hoi tu cia bai todn. Trong
mot sb truong hop ma moi tru'o'ng dia Lhal
don glan co thé xac dinh d¢ sau toi nguon
theo cong thirc tryc tiép, cdc tnromg lwp
con lai thuomg ap dung phuong phap giai

chiap Euler: Pedersen L.B., Rasmussen
TM.  (1990) [17}, Zhang C,
Mushayandebvu ~ M.F.  (2000)  [23],
Debeglia N., Corpel 1. (1997) [I11],

Nabighian M.N. (1984) [14], Beiki M.
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(2010) [2]... Phuong phép ndy c6 dd chinh
xac kha cao va cho két qua kha quan hon
khi dp dung trén tai liéu thyc té. Bii todn
gidi chap Euler cling di dugc mot 56 tac gia
trong nudc 4p dung vdi nhiéu cach khac
nhau nhu: gidgi chap Euler tir s6 liéu dao
ham thing dimg truomg di thudng trong lue,
hay giai chap Euler tir s6 liéu 1a cac thanh
phan tensor trong lue (V6 Thanh Som, Lé
Huy Minh...). Cdc tic gia Nguyén Kim
Diing, D6 Dire Thanh [15] da ¢ mot cich
uep can mdi trong bai todn gidi chip Euler
vai b liéu tin hiéu giai tich theo hudéng két
hop véi viée gan chon chi s§ cdu tric
n=0,05 trong phuong trinh Euler va da tinh
todn thir nghi¢m trén mé hinh 1y thuyét
cang nhwr ap dung trén mot s6 viing thudc
thém luc dia Viét Nam. Xuat phat tir cong
the xtr 1y va phan tich sb li¢u dia chat dia
vat ly cdc nghién ciru nhan thiy mng néu
chi ¢6 cac thong tin vc bién va d§ sdu cua
nguon chua day du, can xdc dinh sy phan
bo mat do cua nguon di thuomg trén khu
vie nghién cilru, Mot s6 nha dia vat ly ciing
da ap dung nhicu phuong phap tinh todn
xdc dinh mat do dit da truc tiép nhu
phuong phap gidi bai toan nguge 2D, 3D
(P Dire Thanh, Nguyén Kim Diing (2013)
[12]) va 2,5D, theo thudt toin trong quan
(Cao Dinh Triéu (2009) [7]) hay phucmg
phap mé hinh hoa cau tric khéi vo Trai dat
(Bui Céng Qué, Hoang Vin Vuo’ng [6]).
Mdc da céc phuong phap nghién ciru trong
dia vat |y rat phong ph, tuy nhién dé hoin
thién mot hé¢ phuong phdp phan tich, xur 1y
tai liéu dia vat Iy nhim nang cao hi¢u qua
xdc dinh cau tric dia chét sau n6i chung va
cdu triic mong truée Kainozoi ndi riéng

luén 12 myc tiéu ma tap thé tac gia hudng
tdi trong cong trinh nghién clru nay.

Khu vire ma tap thé tic gia dé cdp va
ép dung hé phmmg phép vio nghién ciru
cau triic mong trude Kainozoi bao gom
phan bé tram tich Song Hong, va phu can
nam trong pham vi tir 14°N den 22°N va
105.5°E dén 111°E thudc phan lhem luc
dia Viét Nam. Day 1a khu virc ¢6 cau tric
kién tao phuc tap, ton tai nh:cu dirt gdy
lém kéo dai va an siu vao dat lién nhu dm
gay Song Lo, dut gay Song Chay...
hoat dong cua cdc dit gdy nay quyet d;nh
va chi phm toan bo sy hinh thanh va phat
trién cau tric cua bé, tao ra mot be tram
tich duge cho la c6 bé day trAm tich
Kainozoi In nhat trén thém luc dia Vigt
Nam, chd siu nhit & trung tim bé lén dén
12 km.

Il. PHUONG PHAP NGHIEN CUrU

1. Co s& ly thuyét ciia phwong phap tin
higu giai tich theo hwéng

Tensor gradient trong luc (GGT) la
tensor hang hai chira dao ham béc hai
trong mien khong glan ctia thé hap dan
cia Trai dat theo cic huéng x, y va z
trong hé toa d¢ Cartesian: gx, Zxy,gx...
va tin hi¢u giai tich theo cac hudng x,y va
z la cac ham A, Ay, A-dugc tinh:

A‘(.\'._v.:)-l 8x 8o Be || |
."“.(.\'. }’,:) =1 8 g\jr Eyr | ( )
A(x002) | |8 8y 8= |Lf

Debeglia and Corpcl (1997) [11] da chi
rang, dao ham cua céc cuong do tin hidu
giai tich theo hudng nay sé tach di thuong
c6 hiéu qua hon trong truong hqp ching
bi giao thoa bai cic di thuong gay ra do
nhiéu n;,uon:
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& day: a: chi sd cla x, y va z. Ham
biéu dién sy két hop gitta cac dao ham tin
hi¢u giai tich theo hlr(mg A= va Ayz

Ham s6 niy s& cho phép xdic d;nh vi tri
bién cua nguon tot hon ham bidu dién céc
thanh phan cua tensor gradient trong luc
van duge sir dung trudce day :

HGA=J(g :+(g|_ : (6)

Do sau dén bién coa nguon duge xac
dinh boi phuong phap giai chip Euler két
hgp voi phuong phap truot cira s, véi tam
cira s6 la cac diém cyc dai cua ham ED.
Phuong phap da dugc tinh toan thir nghi¢m
trén n16 hinh va ap dung thanh cong vao
thue té. Do vy, trong bai bao ndy tap the
tac gia khong trinh bay két qua tinh toan mo
hinh ma chi dua ra mét sé diém khéc biét
ctia phuong phap khi xac dinh bién va do
sdu ngudn di thuomg ma da duge chi ra ¢
trong bai bao [15] cu thé nhir sau:

Thir nhat bién nguon di thuong dugc
xac dinh bang cac diém cyc dai ham ED;

Thir hai: nguén sb ligu duge sur dung
lrong giai chap Euler dé xac dmh d¢ sau
nguon la sé liéu tin hiéu giai tich theo
hudng;

Thir ba: do bién nguén di duge xic
dinh lhéng qua cac cye dai ham ED nén
céc tac gia da thyc hién vu;c gan chon chi
sO cau triic n = 0, 05 truc tiép vao khong
gian nghiém ban dau trong bai toan Euler
sau do tinh bai toan thuan (nghi¢m gdn
dung cua bai toan khong chinh), diéu nay
gip cho bai toan c6 do tu nhanh hon;

Thir tie: ¢6 su két hop gitra phuong phép
tin hiéu giai tich theo hudng va giai chap
Euler tin hi¢u giai tich theo huéng véi
phuong phap bién doi trurdmg trong lue.

2. Co s& ly thuyét ciia phwong phap
giai bai toan ngwoc 3D xac dinh sy phan
bé mat dé da mong

Khi xem di thuong trong luc quan sat
nhu 13 mot truomg téng bao gém di

thudmg gy ra bai cac ranh gidi tram tich,
boi sy thay d6i mat d6 trong da mong va
sur thay doi dia hinh mat Moho. Viéc giai
bai toan ngugc theo phuong phip hra
chon nhim xac dinh sy phan bd mat do
cua da mong trén co so tinh "boc 16p" dj
thudng trong luc gdy ra boi cac ranh gidi
trim tich phia trén va phan phong khu vyc
gay ra bai sy thay déi dia hinh mat Moho
phia dud da duoc thue hién trén co s¢
thudt toan duoc trinh bay dudi day:

Theo thuat toan nay, dé xac dinh sir phin
bé mat do cua da mong, trude hét theo thugt
toan cia cua Bhaskara Rao [4], tai mdi
diém quan sat ta xac dinh dj thucmg trong
lye Ag™, cua tit ca cdc ranh gidi tram tich

nam phia trén né ma do sau 10 mdi ranh
gidi dd dugc xac dinh bang cac phuong
phdp dia vat ly khic. Phin di thuong du
Ag.”, duge thiét 1ap bing cach loai bo phin

trurong phong khu vuc va phan di tercmg
gy ra boi cdc ranh gi6i tram tich nay ur
truong quan sat tai tat ca cac diém quan sét
trén tuyen theo cong thire:

Agfm =ag, — g —ogry, ()

Agpr, 1a di thudmg phan anh sy bét
dong nhit cia mat dé trong da mong.

Pé xac dinh duqc su phan bo mat do
cua di mong, tip the tac gia da chia mong
thanh cac lang tru thang dimg dat canh
nhau. Moi lang try (lang try thir (7,/)) co
bé rong biang khoang cach Ax, Ay giira cac
diém quan sat, ¢6 day trén z| la mat
trén cua mong (xem nhu tring voi day
cua tram tich Kainozoi), c6 day dudi
z!  tring v&i bé mat Moho va c¢6 mat do

. Qua trinh tinh todn
duge thue hién theo cac budce nhur sau:

du tuong tmg la o

. J)

Buege 1: Tir cic gia tri di thuong du

Ag™ . danh gia ban ddu vé sy phan bd

mit d6 du cua da méng duge thye hién
theo phwong phap xac dinh truc tiép.

||‘
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Theo phuong phap nay mat dé du ciia méi
lang tru dugce xac dinh boi:
o DB
o S ®)
2mAZ

()

néu mit dé du khong ddi theo chiéu
sau (4 = 0). Khi mat do du thay d6i theo
quy luat ham ma theo do sau (A = 0) mat
do du cia mdi ling tru duge tinh theo

cong thic:
Zon
/?7:\7 = } @

(L]

o, ,, —(= )ln[l +

trongdo: i =1, 2. M, j=1, 2.. N la sé
thir tr cac diém quan sat trén tuyén.

Agh 1a di thuéng du gay ra do sur bt

dopg: nhit mat do du cua da mong tai
diem quan sat thir (i.j):
AZM la bé day cua mong tai

g
diém quan sat thir (7,/) .

Bude 2: Theo thudt todan ctia Bhaskara
Rao [4] xdc dinh dj thuomg trong lyc cua
méi lang try nay roi sau do ldy tong di
thuémg trong luc cua ca (M*N) lang try
dé thu dwoe dj thudmg cia mong Ag™” tai

N

=7

i u;l

tit ca cac diém quan sat.

Biege 3: Ky higu Ag™ la d léch gitra
di thuong Ag/" va di thudmg tinh toan
Ag¥ tai diém thir (i,j) trén mat quan sat.
D¢ I¢ch nay duge sur dung dé thay ddi mat
dd du cia mong sau moi lan lua chon:

dev
Aoty =i ki A = 0 (10
2)?132“.,)
r— AgLT) khi A #0(11)
[t -de.I: Ipr(—-}.AZ‘I:;,)

Qua trinh Iya chon dimg lai khi sai s&
binh phuomg trung binh gitra di thuéng du
Ag'l‘"' va dj thuong tinh toan Ag;” nho hon
sal so (,ho phép hodc s6 lén lya chon vugt
qué s6 1an lua chon di duoc dmh trude.

Do khong co thong tin vé ham phdn bo
mit d§ theo chifu siu cua tang mong
trude Kainozoi nén khéng xéac dinh dugce
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hé s6 A, va vi vay trong ket qua nay ching
toi da lua chon hé so A=0 de tinh toan (diéu
nay dong nghia vai viée tang mong trudce
Kainozoi khong ¢6 sur thay doi mat d theo
chiéu sau). Trén co s& Iy thuyét trén, cac
tac gia da xdy dyng chuong trinh tinh toan
tr dong duge 1dp trinh bing ngdn ngir
Matlab, chwong trinh da dugc tap thé tac
gia tinh toan thir nghiém thanh céng trén
mé hinh sb [12]. chuong trinh cho phép
tinh toan véi ca truomg hop 2£0 va A=0.
Nguyén tic lap cua chuong trinh nhur sau
(khi 2=0): Thir nhit, tir truomg da mong du
ma ta da loc ra, gia tri mit do ban diu
duge udc tinh theo cong thirc (8), Thir hai,
tir gid tri mat do ban diu nay xac dinh
duge truong tinh toan (bai toan thudn cia
Bhaskara Rao); Thir ba, tinh dg Iéch giira
trucmg vira tinh toan dugc véi truomg dé
méng dur ban diu, sir dung do lech truong
ndy xdc dinh duge d§ 1éch vé mat do theo
cong thire (10); Thir tur, 1huc hién cong don
gta tri mat d¢ ban dau xac dinh tai budgc 1
voi gid tri do léch vé mat do tai bude 3, gid
tri mat do sau khi cong don lai tiép tuc
duge sir dung dé xac dinh truong tinh toan.
Qua trinh Idp cho dén khi d¢ Iéch truong
¢6 sai s6 binh phwong t6i thiéu RMS nho
hon gid tri { nao d6 ma ta lya chon, ¢ day
tdp thé tac giz‘n lura chon £=0,05.

Ngm)n 50 ligu sir dung: Trong bai bao
nay, de dam bao sy phan giai va dong_. s nhit
ve nguon sé ligu tap thé tac gia da sir dung
s licu trong luc v¢ tinh cua Sandwell D.T.
vai khoang cach Tugi s6 ligu la 1°x1° Lung
véi nguon s6 lidu dia hinh day bién dé xdc
dinh trudmg lrong luc Boughcr Dé dam
bio dé tin cdy ngudn sb licu trong lye
Bougher thu dugce nay, tap thé tac gia da
ddi sanh, chuan héa véi céc ngudn so ligu
tir cdc tau nghién ciru bién Gagarinsky va
Attalante, Tau Gagannsky thyc hién hai
chuyén khao sat bién tong hqp vai su hop
tac khoa hoc gitra Phan vién Hai duong
hoc Ha Noi va Vién Hai duong hoc Théi
Binh Ducmg Lién bang Nga VA0 cac nam
1990 va 1992, ¢6 pham vi khao sat bao phi
hét viing thém luc dija va mot phan bién siu



ving bién Viét Nam voi hang chu(. ngan
kilomet tuyén do dla vat ly, dia chat va do
sdu voi mit do s liéu do dac trén tuyén
duge thue hién & ty 1¢ khd 16n dat tr
1:100.000 dén 1:200.000. Ngudn sd li¢u thu
dugc tir dé an hop tic nghién ciru bién gitra
Viét Nam va Cong hoa Phiap do tau khao
sit bién Attalante thyc hi¢n vio nim 1993,
véi mat do s6 ligu do dac trén tuyc.n cua
chuyén khio sat cang dat dén ty ¢
1:100.000 dén 1:200.000. Ngoai ra, chun;,
toi ciing sir dung tham khio ngudn s6 liéu
trong luc duge do dac va luu trir boi Vién
Nghién ¢iru Hai duwong Scripps (SIO) va
béi Trung tdm dir liéu dia vat ly Qudc gia
cua My NGDC (National geophysical data
center).

o

2 4 & 2 W 2 u

Hinh 1. a) Bé day tram tich Kainozoi;

Truémg phong khu vire duge loai bo
bdng cach tinh twong quan gitra cic mirc
nang truong cua truong quan sat so voi
truong phéng thu duge bang viée xdp xi
truong quan sat bing mét da thirc bic 7

. KET QUA NGHIEN CUPU VA LUAN GIAI

Su  phin bé mat do mong trudc
Kainozoi dugc xac dinh bfmg phuong
phap giai bai toan nguge 3D két hop vai
boc 16p di thudng [12] ma co sa 1y thuyét
da dugc trinh bay & trén. Trong do, trudng
di thuomg do 1ép tram tich gay ra (Hinh
1b) duoc loai bo bfmg mot bai todn thudn
3D cua Bhaskara Rao [7], véi d§ sau day
laing try chinh 1la mat mong trude
Kainozoi, d¢ sau nay dugc xac dinh b:mg
cach liy do sau day bién cong voi bé day
tram tich NGDC (Hinh la), va sy thay doi
mat dd theo chiéu sdu tai moi ng try
dugce cho 1a nhu nhau béi cing mot gia tri
mat do o(z)=-0,27.
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b) Phan trwomg do lop tram tich gay ra,

(duge tinh cho toan Bién Pong ¢o toa do
100°E-120°E, 4°N-24°N), mirc nang c6 h¢
s6 twong quan cao duge chon lam trudmg
phong khu vire, cu thé trong kel qua nay la
mirc ning 100 km véi hé s6 tuong quan
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r =0,91481, trudong tai mirc nang 100 km
nay dugce coi nhu la trudmg phong khu
vue v duge sir dung dé giai nguge xic
dinh ma Moho bing phuong phap
Fourier nhanh [10], mdt Moho tinh toan
nguge nay duge so sanh vai két qua xdc
dinh m3t Moho bai bai todn twong quan
cia Bui Cong Qué: Z=0,0576 * X +
28,4776 (km), vai X la truong trong luc
Bougher. Tuy nhién, dé dam bio tinh xéc
thuc ciia nguén sé licu, tip thé tac gia da
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str dung mét Moho tinh duge tir cong thire
tuong quan trén (Hinh 2a). Phén trudng
thu duge sau khi loai bo phin trudmg trim
tich bén trén va phin truémg phong bén
dudi (Hinh 2b) duge cho la phan anh t6t
phin di thuong do 16p da mon;, trudc
Kainozoi gay ra (Hinh 3a) va dugc sir
dung trong giai bai toin nguge 3D xéc
dinh phan b6 mat 46 mong trude
Kainozoi cung vai dg sau mit moéng va do
sau mat Moho dugc tinh nhur trén.

e o "w

b)
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Hinh 2. a) D¢ sau mat Moho; b) Phan trieomg gay ra bai cic yéu t6 duedi mit Moho.

Su hoat dong cua cic dirt gay hét sire
phire tap, ching co thé xudt hién chi trong
mét dia tang nao do, hodc w thé dam
xuyen va xuat hién trong nhi¢u dija tang
trén timg doan tham chi trén toan bo dint
gay. Viéc xac dinh d¢ siu dinh va d¢ sau
day cua dut gay la cin tlml du wr do
chiing ta ¢o thc ludn giai 6t vé sy hoat
dong, hay sy ton tai cua ching. Pé thiy rd
duge birc tranh vé sy phat trién bién cia
nguon, ching t6i thye hién cic mirc ning

110

lruo’ng khic nhau tir thip dén cao. Tai
moi murc nang trudng (cic mit phane z
khac nhau, lay diém bién nguon lam mou)
chung t6i xac dinh bién va d¢ sdu cia
nguon. Bién cua nguon duge xac dinh
bing céc cyce dai ham ED (cong thirc (5)),
bién nay L() thé la cic dm giy, ¢6 thé la
cac khoi ciu triic. Hé lhong dirt giy duge
xdc dinh 1a duomg ndi cac diém cyc dai
ED c6 dang dai cing véi vector gradient
kéo dai chay doc theo cac cye dai, con cic



khéi thuong duge biéu thi bang cac dai
vector khup kin hodc gan nhu khép kin
quay vio phén trung tim cua khoi doi
voi di thuom‘g duong gncp 16i) hodic quay
ra ngodi vang tam khoi véi di thuong am
(nep 16m). Do siu tai cac diém cuc dai
nay duge xic dinh bing phuung phap
giai chip Euler cua tin hi¢u giai tich theo
huom&, két hop vai phuong phép trugt
cira s0 vGi tam cira 6 1a cac diém cuc dai
ham ED cung vai viée gan chon chi so
cau tric n= =0,05, kich thuéc cia )
we=wy=14 diém s6 li¢u. Nhu viy, bang
cach nay, véi nhiéu mirc ning khéc nhau
thi d6 sau bién cia mot nguon bat ky

o o "y
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chiing ta déu ¢o duge do sau dinh va do
sau ddy cua chung. B¢ cé duge cic
ngudén nam trong mong trude Kainozoi
tr LhU()l cdc do sau xac dinh duge tai
cice diém cue dai ED duge dbi sanh vai
dd sdu mdt mong trude Kainozoi, khi
tai ciac diem cyc dai nay c6 do sdu lon
hon d¢ sidu mat mong trudce Kamozm
dn.u do don;, nghia vai bién cua ngudn
nam trong ndi tai mong trude Kainozoi.
Mgt céach ude tinh nhanh hon, vi tri va
do sdau ciac nguon nam trong mong
trude Kainozoi duge tap thé tac gia s
dung tryc ticp két qua ¢ mic nang
truomg 20 km.
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Hinh 3. a) Phén trucng do lop da mong wede Kainozoi géy ra; b) Triing quan sat,

Két qua xdc dinh su phan bo mat do
cing véi vi tri cac diém ngudn ton tai
trong mong trudge Kainozoi dugc biéu dién
trén Hinh 4. Trong do, vi tri cdc cham mau
khac nhau cho biét vi tri bién ciia ngudn,
con mau khic nhau thé hién cic do siu
khac nhau va duge dat trén nén phin bd

mat d§. Quan sat ¢o thé lhéy mat do mong
trude Kainwoi c6 gid tri kha cao, khoang
2,66-2,96 g/cm trong do phan mat do cao
(trcn S g/lem Y tap trung o phan trung tam
bé, phan phia nam khu vyc nghicn ciru va
trén céc thém nhu thém Thanh-Nghg, thém
Ha Long ¢6 mat do thip dusi 2,7 g/em’.
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Tde d hoi tu trong giai bai todn ngugc xdc
dinh mat dg dugce biéu dién trén Hinh 4d,
voi lan thir nhit c6 RMS=70,2, sau 10 lin
ldp gid tri RMS=0,3115 va sau 23 lan lip
nghiém thu dugc da nho hon gid tri sai sO
cho phép 0,05 (RMS=0,0493), gid trj sai s6
tai tmg diém co gid trj dao dong ur
-1 mgal dén Imgal, tuy nhién cic gid tri
nho hon -0,2 mgal va 1én hon 0,2 mgal rit
it. Sy phan bd cac diém bién cua ngudn
cung véi vector gradient cua dao ham bic
| phan Ién c6 dang dai khong khép kin
(cac dirt gdy) hodc c6 khép kin nhung c6
ban kinh rat lon (khéi t‘mg, 16m). Qua vige
don sdnh vi tri bién ngudn véi cic két qua
vé phan bo hé thong dit gay cua mot so
tic gia nhu Trin Tuan Dung [19] ¢co thé
thiy vi tri cac bién nguon nay phan anh ro
hé théng dit gay chinh ¢o trén khu vue

. wr ‘- va

O.m  P-4Km cawm o )

)

£V A M M XM 3w M 3w 3w m

nhur dirt gdy Song Lo, dirt gy Song Hong,
dirt gay Ky Anh, dit gdy Nao Ray... Trén
Hinh 5 cho thay vi tri bién cac nguon tim
dugc kha tring va twong d6i day du so
vOi mét mat cit dia chan da minh giai tr
[22]. Nhur céc vi tri s 1, 2, 3, 4 la bién
ctia cic doi nang Tri Ton, thém Pa Ning,
dia hao Quang Ngdi, day la cic cau tric
Iom trén khu vue bé duge chi ra trén mit
ciit dia chin (Hinh 5b) tir két qua tinh toan
nay chung ciing duge chi ra day du va
chinh xac (Hinh 5a). Két qua cting dyu béo
duge dd siu ton lm v phat trién cua thém
Pa Ning ¢6 thé dén do sau 4-6 km, con
bién ctia ddi nang Tri Ton d sau ghi nhin
duge ¢6 thé dat 161 10 km. Trong bai bdo
nay, tac gia mudn nhan _manh thém ring,
do sau ¢ day la dg sau ton t(u nghia la tai
dd sdu d6 cac nguon nay van xuat hién.
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Hinh 4. a) Cau tric - mat d6 mong trieie Kainozoi; b) Vi tri khu viee nghién cteu; ¢) Tan sudt xudt hi¢n do

sdu cua nguon d) Toe do héi tu.
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Hinh 5. @) Cau triic trén khu viee tuvén dia chan GPGT93_204; b) Mat cdt dja chan 2D di minh gidi [9].

IV. KET LUAN

Trén co sO ket qua thu duge, tap thé
tac gia co mot s6 két luan nhur sau:

Ap dung phuong phap tin hiéu giai tich
cua tensor gradient trong luc (GGT) dé
xéc dinh ham bi¢n dé tin hiéu giai tich
theo huémg (ED) di khic phuc dugce hi¢n
wong giao thoa va cho d§ phin gidi 16t
hon so véi ham bién do tin hi¢u giai tich
tmycn thong (HGA). Pay 1a mot cach tiép
Lgn mdi dé xac dinh bién chinh xac va
ude tinh do sau coa ngudn (co thé 1a hé
thong dirt gay)

Khi cac ddi trgng nglién ciru 1a cac
dint gay trong mong truoe Kainozoi, sir
két hop gitra phep bién doi truémg vai giai
chap Euler tr so liéu tin hi¢u giai tich
theo huéng nhw mot phép chuyén doi tir

bién d§ tin hi¢u giai tich theo hudng cyc
dai sang gia tri do siu, sy két hop ndy cho
mot buc tranh cat lup dia chét chi tiét tir
nong dén sau, hay ndi cach khic, né cho
phép ta wde tinh duge dd sau dinh va do
sau day cua nguon trén khu vire nghién
ctru. Pay c¢o thé 1a mdt ciach tiep cdn ma
nd cho phép ta xdc dinh nhanh hudng
nghiéng, goc cam va tuoi hoat dong cua
dirt gay.

Té hop nhi_éu phuong phap xir ly trong
lue hién dai két hop véi mét so tai liéu dija
vat ly khac lam tai ligu tham khao, phén
tich cho phép ching ta xac dinh ndi tai
cau tric mong trude Kainozoi mot cach
nhanh va kha rd nét, két qua nay hoan
toan khéc vai cac két qua ma chi cho thay
duge bé mat chu tric mong trude
Kainozoi.
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SUMMARY

Research on combination methods of modern processing
and interpretation to determine Pre-Cenozoic basement structure using gravity data

Nguyén Kim Diing, Do Dire Thanh, Hodng Van Vieong
In this article, the authors present an application of new techniques for processing
and interpretation of gravity data to determine the structures of the Pre-cenozoic
basement such as: 3D inverse problem to determine density distribution, the analytic
signal of gravity gradient tensor method, the Euler deconvolution of the directional
analytic signals, and the curvature tensor gravity gradient. Each method was tested on
model and applied on the real data, and the advantageous as well as disadvantageous
aspects were found out from the results. The combination of these results from all the
methods is allowed us to better understand structures of the Pre-cenozoic basement. In
fact, some structural elements and rock density distributions inside the Precenozoic
basement of the Red River sedimentary basin and its surroundings are more clearly
refelected on our results in comparison with the previous studies.

Ngwoi bién tap: TS. Dinh Van Toan.
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