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TOM TAT: Bién Péng la mét bién ria ¢ cdu kién trdc phirc tap, hoat dong phun trdo bazan
nUi lira xdy ra khda manh mé o thoi ky sau téch gién day. éddy, 16N tai cac dang dia hinh thugn lgi
cho viéc hinh thanh cdu triic chira khodng san rdn (Cu thé 1a két hach sdt - mangan). Tuy nhién viéc
xdc dinh pham vi, vj tri khong gian cua chang gap nhiéu khé khéin boi \6p niréc day VA nguon tai
ligu khdo sat chua duoc day du. Nghién Cifu ndy ap dung phuong phap chuyén tir vé xich dao & vi
dg thap nham tao nel’l moz twong quan 16t hon giita di thirong va nguon gay di thuong Tir; Phu’ong
phap loc 1ruong tan s6 cao ding dé phan tach truong Trong e, Tir ciing nhw cdc thong tin vé
khoang sdn ran o phan trén cia vo Trdi dat; Phu’ong phap gradient toan phan 3D xdc dinh vi tri
khéng gian cac khai c6 mdt do, tir tinh cao. Cadu triic trién vong khodng san ran duwoc i bao bang
phép phan tich so sanh méi quan h¢ da chiéu giita triong Trong luc va truwong Tir tan s6 cao voi

trieong trong sé gradient todn phan 3D ciia chiing.

Tir kh6a: Khoang san rdn, két hach sdt - mangan, phun trao bazan nui lira.

G101 THIEU CHUNG

Bién Dong hinh thanh sau sy va cham gifta
cac mang An D) va Au-A. M6t sé bon triing
duoc mé theo kiéu kéo tach (pull- apart) dan dén
hién tuorng tach gidn vo thach quyén ddng thoi
chia cit cac manh tleu luc dia .. Qua trinh mo
Bién Dong dan din den kiéu tach gidn dai duong
hinh thanh nén cac bon triing. Tach g1an chim
dit vao cudi Miocen sau sy va cham gifta cic
thanh tao vung bic Palawan véi cung dao tay
Philippines va glu:a dao Dai Loan véi luc dia
Trung Hoa. Céc giai doan dAu coa qua trinh tach
gian thach quyén thuorng kém theo hoat dong
magma (phun trao lan Xam nhap) Tuy nhién,
hoat dong nui Ita kha rAm 16 sau tich gidn va
phun trao XUat hién khong chi trong khu vuc
Bién Pong ma con nhiéu noi khac & Dong Nam

228

A. Hoat dong nui Iira xuyén cit thém dai dwong
va cac tiéu luc dia nhu Hoang Sa, Truong Sa,
Reed Bank va sin sinh cac ting bazan nodi
mang tai mot s6 Vung trén Blen Dbong. Nhidu y
kién cho rang qua trinh mé Bién Dong phu:c tap
hon nhiéu so véi cac tai liéu hién co. Két qua dia
nhiét va trong luc cho rang, hodc mirc do sut lan
V6 cung cham hodc cac dong nhiét xam nhap tur
dudi 18n rat cao. Quan hé thoi gian va khong glan
clia hoat dong phun trao sau tach gian khong ro
rang, s6 lidu dia vat 1y thi khong théng nhit din
dén cau hoi dong lwc nao la chi dao cho hoat
dong phun tra0: s ning 1én cua manti hay la
tach gian thach quyén [1].

Cac hoat dong ndi lra xay ra trong nhiéu
pha va phun trao bazan ndi lra phat trién rong
rdi trén Bién Pong va céc ria luc dia. Cac phun



trao bazan ndi lira tudi Mesozoi muén cha yeu
la da granite tap trung & ria phia bic Bién
Dong, thém luc dia Péng Duong va khu vuc
quan ddo Hoang Sa. Cac loai phun trao nai lra
Kainozoi cha yéu 1a bazan, phd bién ¢ ria luc
dia va vo dai du:orng Nhin chung, dic diém phan
bd phun trao c6 mdi quan hé chit ché véi cac qua
trinh hoat dong kién tao - dia dong luec khu vuc
Bién Dong. Day ciing la co so cho viéc nghién
ctu sy phan bd va tiém ning khoang san rin khu
vuc Bién Pong [1, 2].

Cac khoang san ran (st - mangan két hach)
duogc hinh thanh cung véi qua trinh phun trao
bazan nui lra la nguyén nhan chinh gay ra cac
di thuong Trong luc, Tur dia phuong. Dya trén
su khac bi¢t vé mat do va tur tinh gitra khoang
san ran va tram tich, nhiéu nha khoa hoc da st
dung cac phuong phap dia vat ly nhu Trong luc
va Tu, dia chin dé xac dinh nhan dang khoang
san ran. Tuy nhién, do hoat dong kién tao phtc
tap, su khac biét lon Ve cau tric vo Trai dat, su
da dang cua céc loai dit da, su bién ddi truong
Tur & Vi do thap, thi viéc 4p dung cac phuong
phap dia vat ly thong thuong hodc don 1¢ s&
khong thé mang lai két qua tét. Vi vay diéu can
thiét 1a phai ap dung dugc mot t6 hop phuong
phap minh g|a| hiéu qua ddi voi cac tai lieu
Trong lrc va Tir cd so sanh vai tai lidu dia chan
[2, 3].

Nhiam loai bo cac sai sé cua di thuong Tu &
Vi do thap do gbc léch va goc nghleng tir hoa,
mot so nha khoa hoc dé dua ra cac phuong
phap chuyen truong Tur V& cuc hodc ve xich
dao trong mién khong gian va mién tan sb voi
do tin cay cao [3, 4]. Viéc ap dung cac bé loc
tin cao cho phép xac dinh duoc dj thu:orng
Trong luc, Tu dia phuong. O day, cac di
thuong dia phuong - di thuong tan cao, duoc sir
dung dé giai thich, xac dinh phan bo khoang
san ran [2 5]. Phuong phap gradient toan phan
3D duoc ap dung dé xac dinh vi tri khdng gian
cua cac khéi di thuong cé méat dg va tur tinh cao
duoc cho 1a do khoang san rin gay nén [6].

NGUON TAI LIEU SU DUNG

Nguon tai ligu trong luc, tu, dia chin trén
vung blen Viét Nam chu yeu |4 tir cac chuyén do
truc tiép trén bién cua cac cong ty Dia vat ly
Nga, Vi¢t Nam va cua cac nuée Phéap, buc, My,
Nhat. Trong cic dé tai cAp nha nuéc thudc
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chu:orng trinh nghién ctru bién do Vién Dia chit
va Dia vat ly bién chu tri trong nhitng ndm qua
nhu KHCN-06-12, KC-09-02 ciing déu thu thap,
Xt ly va bd sung moi nhu:ng két qua nghién cau
vé truong dia vat ly rat cd gia tri trén khu vuc
thém luc dia Viét Nam va lan can [7].

Nghién ctu con sir dung ngudn sb liéu do
dac chu dong tur v¢ tinh két hop véi do dac truc
tiép trén bién. Trong nhitng nim qua, cdc nha
khoa hoc My d& xay dung dugc Mmang ludi sb
liu di thuong Trong luc, Tir méi nhat véi do
chi tiét dat dén 1’ x 1’ (Sandwell and Smith
V21.1) [8], cling nhu d0 sau cac dai duong trén
thé gigi 2,5 x 2,5 km (hinh 1, 2, 3). Riéng tai
ligu truong tr (EMAG2) duocC su dung theo
nguon cta Trung tam dir ligu qubc gia cua My.
Do 1a két qua cua du an horp tac toan cau vé dir
liéu dia vat ly, thuorng xuyén dugc cap nhat, bo
sung m&i. Co thé noi, do 1a nhirng nguon sb
liéu dia vat Iy c6 do phan giai dong nhat, do
bao phu rong, véi mét mirc @6 chinh xac phu
hop duoc stir dung mét cach hi¢u qua cho cac
nghién ctu cdu trac dia chat trén Bién Dong
[7, 8]. Khu vuc nghién ctru duoc lua chon trong
pham vi tir 104,00 - 111,00 d6 Kinh DPong va 8
- 13 d6 V§ Bic.
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Hinh 1. D6 sau day bién khu vuc nghién cau

Viéc phan tich dinh lwong tai liéu Tu trén
khu vuc nuéc ta gdp kho khan do hi¢n tuong tur
héa nghiéng, vi tri di thuorng va nguon gay di
thuwong khéng trung nhau & vung v do thap.
Khu vyc trong nghién ciru nay nam & vi do
thap gan xich dao, noi ma do tur hoa nghleng
va di thuong Tir 6 méi twong quan kém voi
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dbi tuong dia chit gay di thuong. Vi vay,
phuong phap tinh chuyén truong tir vé xich dao
duoc st dung nham hi¢u chinh vi tri di thuong
T V& trung tét nhat véi ngudn gay ra ching
[3, 4, 9]. Vi & @6, trong nghlen ctu nay, trudc
khi dua vao minh giai, so li¢u truong Tur da
duoc tinh chuyén vé xich dao (hinh 2).
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Hinh 2. Di thudong trong luec Bughe

Ngoal ra, nghién cau con tham khao, st
dung cac ngudn tai lidu dia chin tir cac du &n
khao sat thim do diu khi trong va ngoai nudc
nhu VOR93, TC93, CSL07, PKOS ...
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Hinh 3. Di thudng tir tinh chuyén vé xich dao

PHUONG PHAP AP DUNG

Nghién ciru xac dinh phan bd cac loai
khoang san rin trén Bién Dong 14 mot vin dé
phuc tap ma khong thé giai quyét dugc chi bang
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mot vai phuong phap don le rleng bi¢t. Cac
nghién cau can phai ¢c6 mét cai nhin téng thé
nhat vé cAu triic dia chat va méi tuong quan gitra
ching vei khoang san rin & nhu:ng giai doan
khac nhau. Diéu can thiét la phai &p dung duoc
mét t6 hop cac phuong phap dia vat ly dé hi¢u
chinh tru:orng di thuong twong quan t6t véi doi
tuong gay di thuong; de phan tach cac di thuong
gay ra béi cau truc trién Vong khoang san ran
(két hach sit - mangan) gan bé mat; dé xac dinh
pham vi, vi tri khong gian cta cac dbi tuong gay
di thuong. Sau diy la mét s6 phuwong phap
nghién ctru duoc ap dung.

Loc trudng theo tin sb

Trong nghién ctu nay, phuong phap loc
truong theo tan sb phan tach di thuong Trong
luc, Tur gay bai cac d01 tugng dia chit tang
ndng ra khoi truong téng dé xac dinh ranh gigi
cling nhu 1a vi tri khong glan cua cac cau trdc
trién vong khoang sin ran phat trién & phan
trén cua vo Trai dat.

Di thudng trong luc tan thdp duoc tinh theo
cbng thac sau:

F{Ague (xy)}=F{H(xy)F{ag(xy)} 1)

Trong d6: F{} 1a bién d6i Fourier; Age (xy) la
truong tan cao sau khi loc véi ham H(x,y);
Ag(x,y) la truong trong lyc ban dau; H(x.y):
toan tur loc trurong tan cao.

Sau khi da loc tin véi buéc séng A lua
chon, di thuong trong luc twong ung véi cac
budc song noi trén sé duoc su dung dé tinh
toan va minh giai cac cau tric dia chat ¢ mot
chicu s&u cu thé nao do.

O day, di thuong Trong luc, di thuong Tur
tan cao dugc tinh cho toan bd khu vuc véi bo
loc Gauss theo phuong phap dugc gidi thiéu
boi Mikhail Kaban, 2005 [5] véi budc song
loc A khac nhau. Sau khi so sanh truong loc tan
cao & cac budc séng A nhit dinh, thiy rang, di
thuong Trong luc, T tuong ng vaéi bude séng
A= 50 km (hinh 4, 5) c6 mai lién quan kha chat
ché voi cac doi tuong dia chat & ting nong [2
5, 10]. Tru:orng tin cao d6 duoc Str dung xay
dung mo6 hinh 3D gradient toan phan xac dinh
vi tri, pham vi cac ddi tugng c6 dic diém dugc
du bao la khoang san ran (c6 mat d6 va tur
tinh cao).
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Hinh 4. Dj thuong Trong luc tin cao véi budc
song loc A=50 km
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Hinh 5. Dj thuong Tir tin cao véi budc song
loc X =50 km

Gradient toan phén 3D

Phuong phap gradient toan phan 3D di
thu’O'ng Trong luc, Tur thuong duoc st dung dé
xéac dinh pham vi, vi tri cling nhu la chiéu sau
toi dbi tuong. gy di thuo’ng ‘Tuy nhién, trong
nghién ctru nay chi dé cap dén pham vi, i tri
cua dbi tugng giy di thuong ba co nhleu cong
trinh nghién ctru vé van dé nay, phuong phap
trinh bay trong cong trinh [6] duoc lya chon dé
xac dinh gradient toan phan 3D di thuo‘ng
Trong lyc, Tu. Cong thirc tinh gradient toan
phan 3D dugc biéu dién:

Gra(x,y) =\/(ZXAJZ +[%A)2 +(ZZAJZ 2)

Minh giai tai liéu trong luc va tir dur bao ...

Trong do: A: la di thuong Trong hec hoac T

Phuong phap gradient toan phan 3D di
thuong Trong luc va Tir cho ta mot buc tranh
phan di kha ro nét vé phan bé khéng gian cac
khol cau trdc c6 mat do va tir tinh cao (dac biét
1a di véi cu tric ket hach sit - mangan ¢ phan
trén cua vo Trai dat) Tuy nhién, dé giam bét
tinh da tri va nang cao mac do tin cay cua
phuong phap, can phai c6 sy danh gia phén tich
téng hop véi cac tai ligu dia chat - dia vat ly
khac. Két qua tinh toan gradient toan phan 3D
duoc trinh bay chi tiét trén hinh 6, 7.
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Hinh 6. Gradient toan phan 3D truong Trong
luc tdn cao (budc song loc A= 50 km)
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Hinh 7. Gradient toan phan 3D truong Tir tan
cao (budc song loc A= 50 km)

KET QUA NGHIEN CUU VA THAO LUAN

231



Tran Tudn Diing, BUi Viét Diing, ...

C6 thé thay, trén khu vuc nghién ctu, ciu
tric trién vong khoang san rén nhu da dé cap ¢
trén (két hach sit - mangan) co mat do lén va
tir tinh manh hon d6i véi méi truong dat da
xung quanh. Véi cac khoang san ran co thanh
phan khac nhau thi s&€ co mot sy thay dbi tuong
dbi khéc nhau vé gié tri mat do va tu tinh. Qua
phan tich so sanh veéi cac ngudn tai liéu khac
tir, thiy rang, ciu trac chira khoang san rin co
di thuong trong luc tin cao bién dbi trong
khoang tir +10 mGal dén +45 mGal. Tuong
{rng, tur tinh cé gia tri bién ddi trong pham vi tur
+50 nT dén +170 nT [1, 11, 12].

Tur cac két qua thu duoc, tién hanh chdng
chap thong tin da chiéu gitra phan b di thu:orng
Trong luc, Tur va gradient toan phan 3D xéc
dinh dwoc mtc d6 quan hé giita ching. Hé sé
quan hé da chiéu gitra ching c6 gia trj bién doi
trong khoang tir 0,0 den 10,9 (hinh 8) Dua trén
muc do quan hé do, két horp thém cung vai tai
lieu co lién quan tir cac cong trinh nghién cau
trong [1, 11, 12], thuc hi¢n danh gia, phan cap
dua ra buc tranh Ve phan bé khéng gian du bao
c4c ciu tric co trién vong chira khodng san rin
trén khu vuc thém luc dia Nam - Nam Trung
B6 va lan can (hinh 9).
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Hinh 8. Méi quan hé tuong quan khdng gian
giita truong Trong luc, Tur tan s cao va trong
s6 gradient toan phan 3D voi phan bé cAu tric

chira khoang san ran

Sau khi minh giai, tich hop théng tin, thiy

rang, ving duoc khoanh diu mau do la ving cé
tuong quan tot gitra cau tric dia chat véi cac
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truong dia vat ly-c6 hé sé quan hé 16n, ching
dugc cho 14 vi tri khdng gian cua cac cau tric
trién vong khoang san rin - co dic trung mat
d6 cao va tur tinh manh (trén hinh 9).
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Hinh 9. Phan vung du bao cau truc trién vong
khoang san ran trén thém luc dia
Nam - Nam Trung Bo

Ngoai ra, qua phan tich khéng gian buc
tranh di thuong Trong hec, Tir ciing nhu 13 mbi
tuong quan gitta chling vai gradient toan phan,
thdy rang phan bb khoang san rin & day c6 thé
con chiu anh huéng boi cac ciu tric sau bén
dudi, vin d& nay can cé nhirng nghién cau chi
tiét sdu hon.

KET LUAN

Nhu da dé cap ban dau, két qua nghién
ctru nay hoan toan dua vao minh giai tai liéu
Trong luc va T, véi muc dich duy nhat 1a dwa
ra du bao vé cc cu tric c6 trién vong khoang
san ran, 1a budc tién d& cho cac nghién ctru chi
tiét cu thé & cac giai doan tiép sau. Qua cong
trinh nghién ctru nay c6 thé dua ra mot sb két
luin sau:

Nghién ctru da &p dung c6 hiéu qua tb hop
cac phuorng phép dia vat Iy xac dinh du bdo céc
cdu trac co trién vong khoang san ran Phuong
phap chuyen truong Tu & vi do thap vé xich
dao da tao nén moi tuorng quan tét hon gitta di
thuong va nguon gay di thuong Tur. Phuong
phéap loc trudng tin sb cao da phan tach tét di
thuong Trong luc, Tt cling nhu 14 cac thong tin
vé khoang san ran & phan trén cua vo Trai dat.



Phuong phap gradient toan phan 3D xac dinh
tin cay vi tri khong gian cac khbi mat do, tiur
tinh cao.

Phuong phap phan tich so sanh méi quan
h¢ da chiéu g1u:a tru’orng Trong lyc, truong Tu
tan sd cao voi trong sb gradient toan phan 3D
Trong luc, Tir cho phép du bao tdt pham vi
cling nhu 1a vi tri khong glan phén bd céac Cau
trdc c6 trién vong khoang san rin (két hach st
- mangan).

Sy da dang vé qua trinh hinh thanh, Ve
tinh chat vat Iy phtc tap cua khoang sin ran
lam cho vi¢c xac dinh chung gap rat nhiéu kho
khin. Dé xac dinh phan bé trién vong khoang
san ran mot cach chinh xac, hi¢u qua hon nira,
thi viéc can thiét 1a phai ap dung mét t hop
phuong phap dia vat Iy cung céac tai liéu dia
chin, dia héa, tai liéu giéng khoan .

Loi cam on: Tac gia cam on dé tai
VAST06.06/16-17 da hd tro cac didu kién can
thiét ¢é hoan thanh nghién ctru nay.
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INTERPRETATION OF GRAVITY AND MAGNETIC DATA TO
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ABSTRACT: The East Vietham Sea is a marginal sea with complicated geological structures.
The volcanic activities are quite strong after the sea-floor spreading in Cenozoic Era. There are the
types of structure here favorable to the formation of solid minerals (manganese-iron aggregation).
However, it is difficult to define their ranges and spatial locations. This paper presents the methods
of reduction to the magnetic equator in low latitudes to bring out a better correlation between
magnetic anomalies and their sources; High-frequency filtering is to separate gravity and magnetic
anomalies as well as information about the solid minerals in the upper part of the Earth’s crust; 3D
total gradient is to define the spatial location of high density and magnetic bodies. The potential
structures of solid mineral are predicted by multi-dimensional correlation analysis between high
frequency gravity and magnetic anomalies with weighted 3D total gradient.

Keywords: Solid minerals, Manganese-iron aggregation, Basaltic volcanic eruption.



