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This paper presents the research results of applying the combined method
of probabilistic statistical approaches, enerqgy density spectral
correlation, two-dimensional filtering in dynamic sliding windows, full
horizontal gradient and heterogeneous axis tracking method to process
and interpret the Bughe gravitational anomaly field in central area
Vietnam. The calculation results have shown the superiority of the two-
dimensional filter in dynamic sliding windows compared to the filters in
fixed windows in GEOSOFT software, GMT software. According to the
physical characteristics of the field, the study area was divided into 13
homogeneous classes, this result is consistent with the geological-tectonic
data in the area. In the north and northeast, the stabilized rock layers are
characterized by homogeneous layers that extend in the northwest-
southeast direction. In the south and southwest, there is complex tectonic
activity characterized by high density rock layers overlain by low density
rock layers in each fault band with different directions of development.
This suggests that there may be deeply buried mineral deposits of
magmatic origin in central area Vietnam.
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hiéu,

Xéc suat théng keé.

Bai bdo trinh bay cdc két qud nghién ctru tng dung té hop phwong phdp xdc
sudt-théng ké, twong quan phdé mdt do ndng lwong, loc hai chiéu trong ctra
sé trwot dang dong, gradient ngang ddy di va phwong phdp truy tim truc di
thwong dé xir Iy, ludn gidi tai liéu trieomg di thwong trong luc Bughe khu viee
trung tdm Viét Nam. Két qud tinh todn dd phdn dnh tinh ndng wu viét ctia bo
loc hai chiéu trong ctra sd trwot dang dong so véi cdc bd loc st dung hinh
dang ctra sévcé'd,inh trén phdn mém Geosoft, phdn mém GMT. Theo cdc thudc
tinh vdt ly cua trwong da phan logi khu vyc nghién ciru thanh 13 16p dong
nhdt, két qud nay pht ho'p véi tai lidu dia chat— kién tao trong khu vuec. Phia
bdc va phia déng bdc cdc Io'p ddt dd binh 6n dworc déic trung béi cdc lop dong
nhdt kéo dai theo phwong tdy bdc - déng nam. Phia nam va phia tdy nam c6
cdc hoat déng kién tao phiec tap, dwoc ddc trung béi cdc lop ddt da cé6 mat
do cao chdng Ién cdc I6p ddt dd c6 mdt do thdp theo tieng ddi divt doan ¢
phwong phat trién khdc nhau. Nhitng ddu hiéu nay cho thdy vi tri tiém ndng
ctia cdc mé khodng sdn dn sdu cé nguén géc magma & khu viee trung tdm
Viét Nam.

© 2021 Trwong Pai hoc M6 - Pia chat. Tt ca cic quyén dwoc bao dam.

1. M& dau

cu trdc nay la cic dat giy su theo phwong tiy
bic - dong nam, déng bac - tdy nam va 4 kinh

Khu vuc mién Trung Viét Nam la noi phat tuyén (Tran Vin Tri va Nguyén Xuan Bao, 2008;

trién va giao nhau ctia cac khéi ciu tric l1én nhw Hai Thanh Tran va nnk, 2014; Quyen va nnk,
dai uon nép Trwong Son, ddi khau Tam Ki - Phwéc 2019) (Hinh 1a). Dong thoi trong khu vuece c6 dia
Son, khoi ndng Kon Tum,... ma ranh gi¢i ca cac hinh phtrc tap véi nhiéu day nidi cao véi do cao
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Ghi chii: (a)

1. H¢ thong dirt gy kién tgo dy kién; 2. Hé thong dint gdy kién tao;
3. Pai tao nhi Paleozoi mudn - Mesozoi sém Trudmg Son,
6. A luc dia khu Nam Ngai; 7. A luc dja khu Ngoc Linh;
9. Dai tao nii Indosini MeKong (Srepok-Tay Nam Bg):

5. Hé rift ndi lyc sau va cham Mesozoi:
4. Pai tao nii Paleozoi giira Da Ning - Sé Kong;
8. A luc dia khu Kan Nack;

10. Ria luc dia tich cuc Mesozoi muon Pa Lat ;

Hinh 1: (a) - Bdn do cdu tric dia chdt khu viec mién Trung Viét Nam (Tran Van Tri and Nguyen Xuan
Bao, 2008) va vi tri khu vuwc nghién civu; (b)- Sor do dé cao dia hinh so v&i mwe nwéc bién ty 1é
1:200.000 véi d6 cao thay doi tir -10m dén 1.100 m (https://topex.ucsd.edu); (C) - Dién tich do ghi
trwong di thuong trong luc mdt ddt ty 1€ 1:100.000 khu vuc nghién cteu (Nguyén Truong Luu, 2000;
2014; Nguyén Xudn Son, 2000).

>700 m (https://topex.ucsd.edu) (Hinh 1b) kéo
dai theo phwrong dong bic, ty bic, kinh tuyén tao
thanh cac thung liing hep va phin cich hiém tré,
chuing tao nén dia hinh phan cit manh véi cac hé
thong pha huy kién tao & trén mat va duwdi su.
DAy 1a nhirng diéu kién thuin loi d€ hinh thanh cac
mo khoang san ndi sinh c6 nguén goc magma va

viéc khoanh dinh cac ciu tric dia chit lién quan
dén vi tri cAic mo6 khoang san noi sinh 1a nhiém vu
quan trong va wu tién trong nhirng nam téi. Hon
nita, tit ca cac thong tin nay déu dwoc dic trung
b&i cac gia tri mat do dw khac nhau, va dwoc thé
hién trén cac gia tri treong di thwong trong luc do
trén bé mét quan sat (Hinh 6a).
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Gia tri tredng di thwdng trong lwe do trén mat
la gia tri chong chip cia nhiéu do6i twong dia chit
nam gan nhau gy ra, két hop véi ciu tric dia chat
dwéi sdu ching ta can tim khéng biét trudc va
chung thay d6i mang tinh ngiu nhién, chinh
nhitng nguyén nhdn nay lam cho truwong di
thwong trong lwc do cic do6i twong c6 méat do cao
gdy ra thwomg phirc tap va kho khan trong qua
trinh luan giai.

Hon nita, cac két qua phéan tich tai liéu trong
lwe ngay nay chu yéu dé giai quyét cac van dé ciu
tric nhw: xac dinh vi tri hé thong dirt gy, xac dinh
db6 siu cac ranh gidi cdu tric siu (mat Moho, mat
Conrat, mat méng tram tich), hodc la giai ngworc di
thwong trong lwc dwédi dang tuyén sau d6 lién két
v6i dia chat (Nguyén Trwong Luu, 2000, 2014;
Nguyén Xuan Son, 2000; Nguyén Nhw Trung va
nnk., 2018). Thém nira, cic két qua phan loai dia
chit theo dién tich thwong dwa vao té hop cac
phuwong phap dia chat va & Viét Nam chwa c6 cong
trinh nao st dung don thudn tai liéu trong luc va
cac phép bién d6i tai liéu trong lwc dé phan loai
thanh cac 1é6p dong nhit theo gia tri trwong va
d6ng nhat theo cac tham s6 vat ly dé lun gii dia
chit, cung cip thong tin diy du va chinh xac cho
cac nha dia chat va nha dia vatly cé cac quyét dinh
Xt ly & cac cong doan tiép theo.

bé gidi quyét téi wu nhiém vu trén, nghién
ctru nay str dung t6 hop phwong phap xac suit
thong ké, twong quan phd mat d nang lwong, loc
hai chiéu trong ctra s6 trwot dang déng, gradient
day da treong di thudong, va cac két qua trén dwoc
str dung lam théng s6 dau vao cta phwong phap
phéan loai quan sat da chiéu két hop véi viéc st
dung phian mém céng nghé “COSCAD-3D” dé xirly,
phan tich va luin giai tai liéu treong di thwong
trong lwc khu vwc nghién ciru (Petrov va nnk,
2010; Nikitin va Petrov, 2017; Nikiti va nnk,
2017; Petrov, 2018; Nikitin va Ivanov, 2018).

2.Nguon s6 liéu va phwong phap nghién ctiru

2.1. Nguon sé liéu str dung

Nguon s6 liéu str dung trong bai bdo la nguén
sO liéu trwong di thwong trong luc Bughe ty 1é
1:100.000 do trén mat dit sau khi hiéu chinh do
cao, hiéu chinh 16p gitra véi mat do 6, =2.67 g/cms3
va hiéu chinh dia hinh theo phwong phap
Prisivanco. L. N (Blakely, 1996). Ngu6n so liéu
dwoc tong hop tir 4 khu vue do doc 1ap: khu vuc

Ming Xim, D4c Td, Kom Tum va Pong Kon Tum
(Hinh 1c), pht déu trén dién tich do ghi 19.730
km?2 v&i do chinh xac 0,1+0,25 mGal (Nguyen
Trwong Luu, 2000; 2014; Nguyen Xuan Son va
nnk., 2000). V&i ngudn sé liéu nay, cic tac gid méi
dirng lai & qua trinh xtr Iy doc 1ap dé xac dinh vi tri
hé théng dut gy, xac dinh d6 sdu mit mong ciu
trdc ma chwa x ly t6 hop cac thudc tinh cta
trwong di thwong trong lwc dé€ phan ving lanh tho
thanh cac 1é6p dong nhit theo gia tri trwong va
dong nhit theo cac thudc tinh tham s6 vt ly.

Quan sat ban d6 trwong di thwong trong luc
Bughe trén Hinh 6a nhin thiy, trwong di thuong
trong lwc thay déi trong khoang tir -100+35 mGal
va treong c6 xu hwdng ting dan theo phwong tiy
bic - dong nam di ra phia bién. Diéu nay cho thiy
blrc tranh trwong di thwong trong luc c6 moi
twong quan ngwoc véi dia hinh bé mat, di thuwong
trong lwc am manh twong tng véi dia hinh cao va
nguoc lai (Hinh 1b).

Phia tAy bac trwomg di thuwdng trong lwc thap
nhit trong khu vuc véi gia tri Am 1én thay doi tir -
100+-55 mGal (Hinh 6a) phan anh d0 sau dia hinh
bé mat Moho su nhit trong khu vye. Phia dong va
déng nam gia tri trwong di thwong thay doi tir
-30+35 mGal va c6 hwéng dwong ding tri chay
doc theo phuwong tidy bic-déng nam, phan 4nh
mat Moho khu vuc nay dwoc ning cao nhit trong
khu vue (Nguyen Nhu Trung va nnk., 2018).

2.2. Phwong phdp nghién ctru

Qua trinh phan vung khu vwc nghién ctru
thanh cac 1¢p dong nhat theo tham sé dia chat, dia
vat ly nhit dinh va cac thudc tinh cta ching la
nhiém vu quan trong va thiét yéu trong linh vuc
dia vat ly &ng dung. Ngay nay, cac két qua phan
vung thudng dwa theo hai thudc tinh: gia tri
treong di thwong trong luc va tredng di thwong
ttr, va két qua phan viing chi dwa trén tinh logic va
tryc gidc cia nguwdi phan tich ma chwa xét dén cac
phép bién ddi 1am ndi bat thong tin dan dén két
qua phan loai chwa chinh x4c va thiéu théng tin. Dé
ting do tin ciy cta két qua phan vung lanh thg,
phwong phap phan loai quan sat da chiéu dwoc st
dung dwa trén két qua phén tich t6 hop thudc tinh
clia trwong gbm: dic trung xac xudt théng ké,
twong quan phd cda truedong, két qua loc treong,
két qua tinh gia tri gradient, két qua truy tim truc
di thwong va cac thong tin dia chat c6 trong vung.
Két qua da phan vung lanh tho thanh nhitng viing
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doéng nhat dya trén mot tip hop (cum) cac dac
trung giéng nhau. (Nikitin va Petrov., 2017;
Petrov va nnk., 2010; http://www.coscad3d.ru).

2.2.1. Phwrong phdp loc hai chiéu trong ctva s trurgt
dang dong

Gia tri trwong quan sat trén bé mat la gia tri
truong téng cua nhiéu va tin hiéu c6 ich (gdm cac
déi twong dia chit dia phwong va cac doi twong
dia chat khu virc), mbi ddi twong nay déu duoc dic
trwng boi mot dai phd ndng lwong khac nhau. Vi
vdy dé quan sat rd thong tin trwdomg cla cac doi
twong dia chit khac nhau ching t6i st dung
phuwong phap loc hai chiéu trong clra triwot dang
déng dé phan tach.

Thuét toan loc hai chiéu trong ctra s6 truot
dang dong xay dwng dua trén qua trinh thich ng
v&i nhirng thay déi vé dic tinh twong quan théng
ké va pho clia trwong va dwoc tich hop trén phin
mém céng nghé COSCAD-3D (Petrov va nnk,
2010; Nikitin va Petrov. 2017; Petrov, 2018,
http://www.coscad3d.ru). Khi d6 hinh dang va
kich thwéc ctra s6 loc dwgc thay doi lién tuc dé
thich &ng v&i nhirng thay d6i dic tinh twong quan
pho clia tredng quan sat.

Co s& lya chon kich thudc cira s6 loc (gom:
chiéu rong, chiéu cao, do doc va trong sd) dua trén
phan tich ham twong quan hai chiéu (DAKP,
TDAKP), dwoc tinh gitra cac diém do doc theo

tuyén va giira cac tuyén do v&i nhau. Ban kinh
tuong quan dworc tinh theo cong thirc:

1 1 N p| n—|m|
R(p,m)=

Z Z Ag, (Xi )Ag k+p (Xi+m )

N—‘p‘ n_‘m‘ PR

(1)

Trong d6: Agk(xi) - gia tri trwdng di thuwong
trung tdm trén tuyén khao sat k & diém thi i; p -
dé 1éch gitra cac tuyén khao sat: p = 0; +Ay; +2Ay;
...; m - d0 léch giita cic diém do doc theo tuyén
khdo sat: m = 0; +Ax; +2Ax; ...; N - tdng s6 tuyén
khdo sat; n - tong s6 diém do doc theo tuyén khao
sat.

Thuét toan cua bd loc hai chiéu trong ctra s6
treot dang dong dwoc thuc hién theo quy trinh
trén Hinh 2.

(' Viét Nam, phan 16m cac nha xi 1y thwong st
dung cac bo loc tich hop trén cic phan mém
Geosoft, GMT (Geosoft, 2008; GMT, 2006), cac bd
loc nay chi yéu str dung cic bo loc véi kich thuwée
ctra s6 cO dinh di chuyén trén toan bd dién khao
sat véi qua trinh lwa chon tham so kich thwéece civa
s0 (chiéu rong, chiéu cao, d6 doc va trong s6) chu
yéu theo y kién chti quan clia ngudi phan tich, diéu
nay dan dén két qua loc s& 1am mat hodc méo cac
thong tin cé ich c6 lién quan dén déi twgng nghién
clru.

bé thiy dwoc dic diém wu viét cia bo loc hai
chiéu trong ctra so trwot dang dong so véi bo loc

TRUONG DI
THUONG
TRONG LUC

Tinh toan ham
trong quan hai

| chiéu (DAKP)

trén toan bo
dién tich
khao sat

ctra 80 co s& cua bd loc theo
~

Theo ham twong quan
(DAKP) lua chon kich thuod]

ban kinh tuong quan
R(p,m) doc theo tuyen va
gilra cac tuyen

l

vV

Két qua Theo ki‘ch thude cua cl.;ra
Ao abin s0 loc d;ulphmmg (chiéu
ch6 d:em rong, chie.u cao, do doc)
chinh giita [ €— df’a xzicfu_nﬁ, tién hanh |[€—
SR Qanh gia cac dac tnmg
RS thong ké va thuc hién quy|
23 trinh loc

Tinh todn ban kinh tuong

I'inh todn hi
quan dia phuong R'(p,m), s

twrong quan 2

[khoanh dinh gia ln. chiéu (TDAKP)
R'(p,m) > 0.1] theo ham [€ SR

5 3 - cha cac doi twong

twrong quan (TDAKP) va =

dia phuong trong

xdac dinh kich thurde cira s6 A :
cira sO co so

dia phuong cua bo loc

Hinh 2. Sor dd thudt todn ctia bo loc hai chiéu trong cira sé trwot dang déng dé phdn tdch trwong di
thwong trong lwe thanh cdc trwong thanh phdn khdc nhau.
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tich hop trén phidn mém Geosoft, GMT (Geosoft,
2008; GMT, 2006). Nghién ctru da khao sat cac bo
loc trén mé hinh ly thuyét, mé hinh ly thuyét dwoc
xay dung trén phan mém MATLAB bao gbm 2 d6i
twong (khéi chi L, hinh ciu) véi tham sé va hinh
dang d6i twong thé hién trén Hinh 3 va sau dé
thém nhiéu ngau nhién dwoc két qua thé hién trén
Hinh 4.

Quan sat trén Hinh 4(C), do sy can tré cla
thanh phan nhiéu ngiu nhién, ching ta rat kho
quan sat thiy hinh dang trueomng di thuwong cta
khdi chir L va qua ciu tao ra. D€ thay rd hai khoi di
thuong (khoi chir L va qua cau) nghién ctru thuc
hién phwong phap loc nang lwong véi cac thuat
toan loc tich hop trén cac phan mém Geosoft, GMT
(Geosoft, 2008; GMT, 2006) va thuat toan loc hai
chiéu trong ctra s6 trwgt dang déng, két qua loc
dworc thé hién trén Hinh 5.

Két qua loc véi kich thwdc clra s6 c6 dinh
(Hinh 5a) va két qua loc trén phan mém Geosof
(Hinh 5b) tao hiéu rng gop gitra hai déi twong
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(khoi chir L va qua cau) do qua trinh loc chi st
dung mot hinh dang ctra s6 véi kich thwée ¢6 dinh
di chuyén trén toan bd dién tich khdo sat ma
khéng xét dén dic tinh twong quan cla treong.
Két qua loc da lam mat va méo thong tin treong,
lam cho nguoi xt¥ 1y tai liéu c6 nhitng quyét dinh
sai léch trong qua trinh luan giai va phan tich.
Nguorc lai, két qua loc st dung bd loc hai chiéu
trong clra s truwot dang dong (Hinh 5¢) da phan
tach trwong thanh hai khéi di thwong doc lap
(khéi chir L va qua ciu) c6 hinh dang hoan toan
khép véi hinh dang mo hinh trwong di thwong
Hinh 4A khi khong c6 nhiéu ngiu nhién. Két qua
loc t6i wu do trong qua trinh loc hinh dang ctra s6
loc luén thay d6i dé thich (ng véi nhirng thay doi
vé dic tinh twong quan thong ké va phé cua
trwong, cu thé thuit todn da phan tach phé cla
trwong di thwong cia hai doi twegng (khoi chir L va
qua cau) va phé clia trrong nhiéu ngau nhién, sau
d6 thuce hién qua trinh lgc thich &ng phu hop.

Kich thude md hinh khot chir L. Kich

v thwoe
Diem I 2 3 ! 3 6 quacau |
Toa dg: x. m %,=200 X.=B00 X;=800 X=350 Xe=330 | x,=200 Xy = 370 4
Toadj. v, m y=200 V=200 yy=400 V=400 vi= 800 | y=800 vy =620 1::' 3
Po sau H, m H =50 H, =200 H=150 | =
Mat &g dur: ;“

) Ac =500 Ac=3(0

Ao, kg/m’ »
Bén kinh: R, m R;=200

Hinh 3. Tham s6 va hinh dang mé hinh khéi chi L va hinh cdu.
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Hinh 4. Két qud trwdng di thwong ctia mé hinh xdy dwng trén phdn mém MATLAB: (a) - trwong di
thuong trong luc clia khéi chiv L va qud cdu, (b) - truwong nhiéu ngdu nhién, (c)- trwdng di thwong
téng ctia khéi chiv L, qud cdu va nhiéu ngdu nhién.
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Hinh 5. Két qud loc truwdng di thuong téng (gom khdi chiv L, qud cdu va nhiéu ngdu nhién) hinh 4c:

(a)- két qud loc st dung kich thwéc cira s6 ¢ dinh 390x390 m; (b)- két qud loc ctia bé loc tich hop

trén phdn mém Geosoft vdi kich thwéce ctra s6 390x390 m; (c)- két qud loc st dung bd loc hai chiéu
trong ctra sé trwot dang dong vai kich thwéce cira s6 390x390 m.

Tl két qua phan tich mé hinh trén ching ta
thay véi bo loc hai chiéu trong ctra s6 trwot dang
dong c6 nhiéu wu di€ém noi bat so véi cac b loc st
dung ctra s6 co dinh, va b6 loc tich hop trén phin
mém Geosoft, GMT. B loc da xem xét toi da tinh
khong 6n dinh ctia cac treong dia vat 1y va loai trir
cactac dong tiéu cue trong qua trinh loc ma khéng
thich rng. Khi d6, thong tin cta bd loc sé dworc toi
wu hda theo hinh dang di thwong va khong lam
mat cic thong tin c6 ich trong qua trinh loc.

2.2.2. Phwong phdp tinh gid tri gradient ddy du
trwong di thwong trong luc

Gia tri gradient diy du trwong di thuwong
trong lwc cho phép chiing ta chi tiét hoa cac dac
trung cda trieong va nhan manh vi tri clia cac ranh
gidi d6i twong di thwdng. Phin tich cac dic trung
gradient clia cac quan sat dia chit - dia vat ly theo
dién tich, dwoc tinh doc theo tuyén:
Ag, =049/ 0x, tinh vudbng goc véi tuyén
A9, =049/ 0y va gia tri gradient day du theo

dien tich: Ag,, =+(04g/ x)? + (049 / dy) .

(Petrov A.V.vannk, 2010; Nikitin A. A. and Petrov
A.V,2017; http://www.coscad3d.ru).

Phan tich cac dac tinh gradient cda trwong di
thwong trong lwc cho phép:

- Nhin manh ranh giéi ctia cac déi twgng di
thuomg, duwgc danh diu bang cac diém cuc tri
trong trwdng gradient doc theo cac truc va cuc dai
trong trueong gradient day du;

- Lam néi bat ranh gidi cda cac di thwong &
cac bién dd khac nhau, cho cai nhin tryc quan
déng thoi cac dwong bao cua tat ca cac di thuong
trén dién tich khao sat;

- Cac dac trung gradient doc theo mot huéng
nhat dinh lam nhin manh ranh gi6i cda cac di
thwong va huwdng tin cong cla chiing vuéng goc
véi hwdng nay.

2.2.3. Phwong phdp xit Iy to hop cdc sé liéu dia
vat ly

Doi voi cac két qua phan vung chi dua theo
thudc tinh gia tri tredng di thuwdng trong lyc thi
két qua phan vung chi dya trén tinh logic va truc
giac ciia ngwoi phan tich ma chwa xét dén cac
thudc tinh bién doi lam noi bat thong tin cla
truwdng, dan dén két qua phan ving chwa chinh xac
va thiéu thong tin. D€ ting do tin ciy cua két qua
phéan viing lanh thd, phwong phap phan loai quan
sat da chiéu dwgc st dung: phwong phap dwa trén
két qua phan tich t6 hop thudc tinh clta treong
(gom: dic trung xac xuit thong ké, twong quan
phd cuia treong, két qua loc trwong, két qua tinh
gia tri gradient ngang diy du va cac thong tin dia
chit c6 trong vung), két qua phan vung lanh thé
thanh nhitng ving dong nhit dwa trén mot tip
hop (cum) cac dic trung giong nhau. (Petrov A. V.
va nnk., 2010; Nikitin A. A. and Petrov A. V., 2017;
http://www.coscad3d.ru).

Thuét toan cho phép phan loai cac quan sat
dia vat ly da chiéu thanh cac ving déng nhit (cac
vung cé cung gia tri vecto trung binh trén toan b
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thong tin tin hiéu). Thudt toan dwoc xay dung dua
trén co s¢ kiém tra gid thuyét thdng ké da chiéu va
dwoc phan tach thanh hai bwérc chinh:

Budce 1: Gia thuyét dwoc kiém tra vé su lién
két gitra hai vung khac nhau thanh mot 16p. Ban
d4u gia dinh s vung bang s6 difm quan sat, co
nghia 12 moi diém thudc mot lép. Trong tredng
hop nay, néu hai lép kiém tra thoa man gia thuyét
& mirc nhit dinh thi chiing sé két hgp véi nhau
thanh mo6t16p. S6 lwong 1ép ban dau dwoc gidm di
mot va wéc lwong ma tran phwong sai S dwoc tinh
toan lai, ma trén la gia tri quan trong dé tinh toan
thong ké cac tiéu chi twong &ng véi gid thuyét.
Budrc 1 két thic khi gia thuyét vé sw két hop cac
16p khong théa man.

Budc 2: Phan loai div liéu dworc chia thanh cac
16p & két qua 1. Sau d6 bude dau tién dworc lap lai,
dong thoi lac bat dau thdng ké, tiéu chi kiém tra
gia thuyét két hop hai l¢p khac nhau dwgc st dung
dé wéc tinh ma trin phwong sai S va dwoc nhin
trong buéc dau tién cia qua trinh xi 1y.

DE thyc hién quy trinh trén cin phai st dung
cac tiéu chi thong ké da chiéu dé kiém tra cac gia
thuyét trén.

3. Ndi dung va két qua dat dwoc

3.1. Két qua phdn tdch trwong thanh phdn
trong khu vwec nghién ciru

Theo so' @6 thuit todn ctia bod loc hai chiéu
trong ctra sO truegt dang dong (Hinh 2), thuit toan
cta bo loc dua trén qua trinh phéan tich dac tinh
twong quan phé cla trrong va moi dai déi twong
sé duoc dac trung mot dai phd khac nhau va dwa
trén co s& d6 nghién cliru nay da loai bo thanh
phan nhiéu ra khéi trudmg di thwdng tong thanh 3
thanh phan (mdi thanh phin dic trung cho mot
dai pho nhét dinh): thanh phan trwong di thwong
khu vuc (Hinh 6b), thanh phan treong di thuwong
dia phwong cuc bd bac 1 (Hinh 6¢) va thanh phan
trwong di thwdng dia phwong cuc bd bac 2 (Hinh
6d).

Quan sat Hinh 6b thay trwong di thwong khu
vuec thay ddi tir -75+10 mGal véi xu huéng treong
ting dan theo phuwong tdy bic - dong nam, c6
twong quan ngugc véi dia hinh khu vuc, doi nai
cao & phia tAy bac va thip & phia dong nam (Hinh
1b), phan anh dia hinh mat Moho thip & phia tiy
bic va cao & phia ddong nam.

Quan sat Hinh 6¢ va 6d nhén thiy, trong khu
vure ton tai kha nhiéu cac khoi bat dong nhit dia
phwong phin bo véi mat do kha day trong khu
vuc. Cu thé, trén Hinh 6¢ bién do dao dong tir
-10+12,5 mGal, cac bit déng nhat mit d6 dw
dwong tAp chung cht yéu & phia bic, trung tim va
phia tdy nam khu vuc véi bién dé dao dong tir
8+12,5 mGal. Trén Hinh 6d phan dnh cac khdoi bat
dbéng nhat dia phwong c6 kich thwéc nhd gan bé
mat véi bién dé dao dong tir -4,5+6,0 mGal, cac
khéi bat déong nhit dia phwong c6 mat d6 dwong
tap trung chi yéu & phia bic, trung tAm va phia ty
khu vyc nghién ctru.

3.2. Két qua phdan tich gia tri gradient ddy du
trwwong di thwong trong lwc khu vwe nghién
cirtu

DE c6 cai nhin truc quan ranh gi¢i dwong bao
cua cac khoi bit dong nhit dia phwong va ranh
gidi cac hé théng dut gy trong khu vire nghién
ctru, nhom nghién ctru tinh gia tri gradient day du
treong di thuwdng Bughe tong (Hinh 6a), tinh gia
tri gradient diy du trwong di thwong khu vue
(Hinh 6b) va nhan dwoc két qua lan lwot trén Hinh
7ava Hinh 7b.

Quan sat Hinh 7a thiy cac dai gia tri gradient
day du kéo dai theo nhiéu phwong khac nhau véi
bién do thay dai tir 0,0005+0,0065 mGal/m. Noi
bat, & trung tdm khu vwc quan sat dai gia tri cuc
dai gradient dang khoi véi bién d6 1é6m hon 0,005
mGal/m phan dnh c6 thé day la kh6i magma kha
16m trong khu vure. O phia tay bac khu vire quan sat
thay cac dai cuc dai gradient kéo dai lién tuc dang
dai hodac dang khéi véi bién do 1én hon 0,05
mGal/m phan anh cac ranh gi¢i dit gy hoac cac
khoi bat dong nhit dia phwong trong khu vuec.

Quan sat Hinh 7b thay gia tri gradient thay doi
trong khoang 0,0002+0,0012 mGal/m, cac dai gia
tri cuc dai gradient kéo dai chui yéu theo phuwong
tiy bac - ddng nam, dong bac - tdy nam. Phia tay
nam va phia nam khu virc quan sat thay cac dai gia
tri cuc dai gradient kéo dai, ditt doan, chong chéo
1én nhau.
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Hinh 6. Két qud phdn tdch trwong di thudng trong lwe Bughe khu viee trung tdm Viét Nam theo bg loc hai
chiéu trong cira s6 truot dang dong: (a)- trwong di thwong trong lwc Bughe ty 1€ 1:100000 (Nguyén Trwong
Lwu va nnk,, 2000; 2014; Nguyen Xuan Son va nnk., 2000); (b)- thanh phdn trwdng di thwong trong lwc khu
vuec; (c)- thanh phdn trwdng di thuong trong lwe dia phwong bdc 1 va (d)- thanh phdn trwong di thwong
trong lwc dia phwong bdc 2.

3.3. Két qud phan viing ldnh thé khu vwec nghién
citu

Két qua phan vung lanh thé thanh cic viung
dong nhit dya trén thuit toan gia thuyét thong ké
da chiéu ctia phwong phap phan loai dia chit theo
gia tri vecto trung binh cta I[letpos A. B. (Petrov
A. V. vannk, 2010; Nikitin A. A. and Petrov A. V.,
2017; http://www.coscad3d.ru).

Két qua phan vung lanh th6 khu vyc nghién
ctru thanh 9 16p dong nhat (Hinh 8a) theo phan
tich t6 hop tai liéu trwong di thwong trong lwc khu
vuce (hinh 6b), thudc tinh gradient (Hinh 7b) va
cac thudc tinh théng ké twong tng. Khi phén tich
thém két qua truy tim truc di thwong thanh phin
trwong khu vie nhan dwoc két qua phan viung
lanh thé thanh 13 16p déng nhat (Hinh 8b). Két
qua phan vung lanh thd trén Hinh 8b kha twong
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Hinh 7. Két qud tinh todn gid tri gradient ddy du trwong di thwong trong lwe khu viee trung tdm Viét
Nam: (a) - Gid tri gradient ddy du truong di thwong trong lwc Bughe Hinh 6a va (b) - Gid tri gradient
ddy du trwong di thwong khu vwee Hinh 6b.
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Hinh 8. (a) - Két qud phdn viing ldnh thd thanh 9 I6p ddng nhdt theo tai liéu di thwong trong luc khu vic
(Hinh 6b) va thudc tinh gradient twong ttng ctia trwomg; (b)- két qud phdn viing ldnh thé thanh 13 I6p
theo tai liéu di thwong trong lyc khu viec (Hinh 6b), thudc tinh gradient va thudc tinh truy tim truc di
thwong twong tng cua truong khu viee trung tam Viét Nam.

dong voi dic diém dia chat kién tao thé hién trén
Hinh 1a.

Quan sat trén Hinh 8a, thiy phia tiy nam va
phia nam khu vuwc nghién ctru dac trung béi cac
loai dat da c6 mat do cao chong 1én cac da c6 mit
dé thip va vo nhau, ditt doan theo nhiéu hwéng
khac nhau, phdn anh khu vwc c6 hoat dong kién

tao phtrc tap, cic khéi ning 1én va ha xudng nhiéu
cung bic khac nhau. So sanh vé&i ban d6 cau tric
dia chit khu vec mién Trung Viét Nam trén Hinh
1a (Tran Vin Tri va Nguyén Xuan Bao, 2008) thi
khu vuyc nay thudc hé rift ndi luc sau va cham
Mesozoi va theo Hai Thanh Tran va nnk,, (2014)
thi hé rift n6i luc sau va cham Mesozoi 1a hau qua
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cla qua trinh cang gian hau va va cham giita mang
Poéng Dwong va Sibumasu, qua trinh hoi nhap va
ghép ndi cac dia mang dan t&i sw xép chong va
xuyén xat nhau hét strc phirc tap ctia nhiéu t6 hop
tram tich va magma c6 tudi va nguon géc khac
nhau, va qua trinh bién dang nhiéu Ian dan téi sw
pha huy hodc dao 16n dang nam va quan hé dia
chit nguyén thuy, bién vi khong gian va thanh
phéan ctia cac thanh tao dia chat dic biét thanh tao
trwdc Mesozoi. Nhw vy, két qua phan viung khu
vuc thanh cac 16p dong nhat theo dong nhét theo
gia tri treomng va dong nhat theo cac tham so vatly,
dac biét cac 16p & phia tdy nam va phia nam khu
virc hoan toan trung khép vai tai liéu dia chatkién
tao (Tran Van Tri va Nguyén Xuan Bao, 2008; Hai
Thanh Tran va nnk., 2014)

Cac16p déng nhit theo gia tri tredng va dong
nhit theo cac thudc tinh vat ly twong ¢ng nam &
phia béc, phia ddng bic khu vuc nghién ctru kha
on dinh, mang dic tinh khu vuc va kéo dai theo
phuwong ty bic - dong nam 1a do khu virc nay giap
vGi bién Dong, vi vy két qua nay hoan toan phu
hop véi quy luat dia chat.

Quan sat trén Hinh 8a thiy hoat dong kién tao
v0 nhau van con ton tai & phia tdy nam va phia
nam khu virc nghién ctru, diéu nay chimg té cac
hoat dong kién tao nay mang tinh khu vuc va
ching c6 vai tro lam kénh di chuyén cac khoi
magma tir dwéi sau di 1én va xam nhp vao cacléop
tram tich gan bé mat va thanh tao cac mé khoang
san 4n sau.

Két qua phén loai thanh cac 16p dong nhat
theo dic trwng cla trwong phan anh sy dong nhit
thanh phén hach hoc cta cac 1é6p dat d, 1a tién dé
lam ting do tin ciy cho cac quyét dinh ctia cac nha
dia chit vé cac dac trung cau tric dia chit, ¢ cai
nhin tryc quan vé qua trinh hoat dong kién tao
trong khu vuc nghién ctru.

4. Két luan

Két qua xt ly va luin giai tai liéu di thuwong
trong lwc Bughe khu vuc trung tam Viét Nam dwa
ra mot so két luan:

- Thuét toan loc st dung ctra s6 trugt dang
dong wu viét hon so véi cac thudt toan loc str dung
ctrasd cO dinh (GMT, Geosoft). Két qua loc dd phan
chia trwomng di thwong trong lwc Bughe thanh 3
thanh phan: thanh phan khu vy, thanh phén dia
phuwong bic 1 va thanh phan dia phwong bac 2.

- Phan vung dia chit khu vwc nghién ciru
thanh 13 1ép dong nhit theo gia tri treong va
dbng nhit theo tham sé vat ly cda trwong, két qua
phéan viing nay hoan toan trung khép véi dia chat
kién tao trong khu vurc. Phwrong phap da diu hiéu
la phwong phap hiéu qua va toi wu, nén ap dung dé
xtr ly tai liéu trueong thé & Viét Nam.

- Hoat déng kién tao khu vuc phia tAy nam va
phia nam kha phirc tap véi cac 16p dat da bi vo
nhau va dirt doan theo nhiéu hwéng khac nhau va
day la vi tri tifm nang hinh thanh cac mo6 khoang
san ndi sinh c6 ngudén géc magma. Khu vuc phia
bac va phia dong bac cac 16p dat da kha binh dn
v&i cac 1op dat da dong nhit kéo dai theo phuwong
tay bac - ddng nam.

- Cac két qua phan tich va luin giai trwong di
thuwdng trong luc buée dau lam tang d6 tin ciy cho
cac quyét dinh cta cic nha dia chat vé luin gidi cau
trdc dia chat va danh gia nguon goc thanh tao cac
mo khodng san 4n siu trong khu vy,
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