THAM DO - KHAI THAC DAU KHi

SU DUNG PHUONG PHAP MINH GIAI KET HOP TAI LIEU TRONG LUC,
TU VA DIA CHAN DE XAC DINH SU PHAN BO PHUN TRAO BAZAN
NUI LUA TREN THEM LUC DIA NAM TRUNG BO VA LAN CAN

TS. Tran Tudn Diing
Vién bia chdt va Dia vat ly bién

Toém tat

Hoat déng phun trao bazan niii Iira trén thém luc dia va bién Déng xdy ra khd manh, song rdt khé xdc dinh pham
vi, vi tri khéng gian. Bai bdo giGi thiéu phuong phdp chuyén tir & vi dé thép vé xich dao nham tao méi tuong quan tét
hon giira di thuéng va nguén gdy di thudng tir; phuong phdp loc trudng tdn sé cao dé phan tdch truéng trong luc, tir
va cdc théng tin vé phun trao bazan ndi Itra & phdn trén caa vé trdi dat; phuong phdp gradient toan phdn 3D xdc dinh
vi tri khéng gian cdc khéi mdt dé, tirtinh cao. Tdc gid da xdc dinh su'phdn bé phun trao bazan ndi lira bdng phép phén
tich tuong quan da chiéu giiia trudng trong luc va truéng tir tdn sé cao véi trudng trong sé gradient toan phdn 3D.
Két qud nghién ciru duoc kiém chiing bdng mét sé tai liéu dia chdn va giéng khoan hién cé trong khu vu'c nghién ciru.

Tur khéa: Phuong phdp chuyén tir vé xich dao, loc trudng theo tdn sé gradient toan phdn 3D, phun trao bazan ni Ita, thém
luc dia Nam Trung B6.

1. Giéi thiéu
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Bién Dong hinh thanh sau su
va cham gilfa cdc mang An Do va
Au - A. M6t s6 bon tring dugc mé
theo kiéu kéo tach (pull-apart) gay
ra hién tugng tach gian vo thach
quyén, chia cdt cac manh tiéu luc
dia... Qua trinh m& bién Pong dan
dén kiéu tach gian dai duong hinh
thanh nén cac bon tring. Tach gian
chdm dut vao cuéi thai ky Miocene,
sau su va cham gilra cac thanh tao
vung Bac Palawan vai cung dao Tay
Philippines va gitta dao Dai Loan
vGi luc dia Trung Hoa. Giai doan
dau clia qua trinh tach gian thach
quyén thudng kém theo hoat doéng
magma (phun trao lan xam nhap).
Tuy nhién, & bién Déng hoat déng
nudi I&a kha ram rd sau tach gian
va phun trao xuat hién khéng chi
trong khu vuc bién Déng ma con
nhiéu noi khac & Péng Nam A.
Hoat déng nui Ira xuyén cat thém
dai duong va cac tiéu luc dia nhu
Hoang Sa, Trudng Sa, Reed Bank va
san sinh cac tang bazan néi mang
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tai mot s6 vung trén bién Péng.
’ ’ 9 9 Hinh 1. Dj thuong trong luc Bughe
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Nhiéu y kién cho rang qua trinh m& bién Déng phuc tap
hon nhiéu so véi cac tai liéu hién cé. Theo két qua dia
nhiét va trong luc, muc do sut lin vo cung cham hoac
cac dong nhiét xam nhap ti dudi Ién rat cao. Quan hé
thoi gian va khoéng gian cGia hoat déng phun trao sau
tach gian khéng ré rang, sé liéu dia vat ly khong théng
nhat, do d6 chua xac dinh dong luc cht dao cho hoat
dong phun trao la sy nang lén cla manti hay tach gian
thach quyén [13, 15].

Cac hoat dong nui lra xay ra trong nhiéu pha va phun
trao bazan nui Itra phat trién rong rai trén bién Dong va
céac na luc dia. Cac phun trao bazan nui Ira tudi Mesozoic
muodn chu yéu la da granite tap trung & ria phia Bic bién
béng, thém luc dia Bong Duong va khu vuc quan dao
Hoang Sa. Cac loai phun trao nui Itra Cenozoic chi yéu la
bazan, phé bién & ria luc dia va vé dai duong. Nhin chung,
dac diém phan bé phun trao bazan nui lfa c6 méi quan hé
chét ché véi qua trinh hoat déng kién tao - dia déng luc
khu vuc bién Déng [10, 13].

Phun trao bazan nui Ifa la nguyén nhan chinh gay ra
cac di thudng trong luc, tu dia phuong. Dua trén su khac
biét vé mat do va tu tinh gilra phun trao bazan nui la va
tram tich, nhiéu nha khoa hoc da si dung cac phuong
phap dia vat ly nhu trong luc va tu, dia chan dé xac dinh
nhan dang phun trao bazan nui Ida. Tuy nhién, do hoat
dong kién tao phuc tap, su khac biét I6n vé cau trdc vo trai
dat, su da dang cuia cac loai dat d4, su bién déi truong dia
vat ly & vi dé thap, viéc ap dung cac phuong phap dia vat
ly thong thudng hodc don 1é sé khéng dat hiéu qua tot.
Vi vay, can phai ép dung dugc mot t8 hgp phuong phap
minh giai hiéu qua d6i vai cac tai liéu trong luc va ti co
két hop so sanh véi tai liéu dia chén, giéng khoan [10, 171.

Nham loai bo cac sai s6 clia di thudng tir & vi do thap
do géc léch va goc nghiéng tir hoa, mét s6 nha khoa hoc
da dua ra cac phuong phép bién déi trudng tir vé cuc hodc
vé xich dao trong mién khéng gian va mién tan s6, c6 do
tin cdy cao [7, 17].Viéc ap dung cac bo loc tan thap, tan cao
cho phép xac dinh di thuong trong luc, tU khu vuc va di
thudng dia phuong. G day, cac di

thudng dia phuong - di thudng tan
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cao dugc st dung dé gidi thich, xac
dinh phan bé phun trao bazan ndi
Itta [10, 12]. Phuong phap gradient
toan phan 3D thudng dugc st dung
dé xac dinh vi tri khéng gian cuia céc
khoi phun trao bazan ndi lia [3].
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Nguén tai liéu trong luc, tu, dia
chan trén vung bién Viét Nam chu
yéu tur cac chuyén do truc tiép trén
bién cla cac cong ty dia vat ly Lién
bang Nga, Viét Nam, Phap, Buc, My,
Nhat Ban. Trong céac dé tai cdp Nha
nudc thudéc chuong trinh nghién
ctiu bién do Vién Pia chat va Dia
vat ly bién chu tri (nhu KHCN-06-12,
KC-09-02...) da thu thap, xi ly va
| 11 b6 sung mai két qua nghién ctiu vé
truong dia vat ly rat c6 gia tri trén
khu vuc thém luc dia Viét Nam va
lan can [1, 19].
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Bén canh do, tac gia con su
dung nguén sé liéu do dac cha
9 dong tu vé tinh két hap véi do dac
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112 truc tiép trén bién. Trong d6, mang

lugi s6 liéu di thudng trong luc, tur
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md&i nhat do cac nha khoa hoc My

Hinh 2. Dj thuong trong luc tur Ata

xay dung véi do chi tiét dat dén 1'x
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1" (Sandwell and Smith V21.1) [16], d0
sau cac dai duang trén thé gidi 2,5 x
2,5km (Hinh 1, 2, 3). Tai liéu trudng tu
(EMAG2) ctia Trung tam Dir liéu Quéc
gia My (USNDCQ) la két qua cua du an
hgp tac toan cau vé di liéu dia vat ly,
thuding xuyén dugc cap nhat, b sung
mdéi. Day la nguon s6 liéu dia vat ly co
d6 phan giadi déng déu nhat, dé bao
pht rong, dé chinh xac cao, dugc su
dung hiéu qua cho cac nghién ctiu cdu
trac dia chat trén bién Péng [16, 19].
Khu vuc nghién ctu tac gid lua chon
trong pham vi ti 107 - 113° kinh Béng
va9-16°viBac.

Ngoai ra, tac gia tham khao, s
dung cac ngudn tai liéu dia chan tu
cac du an khao sat tham do dau khi
trong va ngoai nuéc nhu VOR93, TC93,
CSLO7, PKO8... [14].

2. Phuong phap ap dung

Nghién ctru xac dinh phan bé cac
loai phun trao bazan nui Ita (ké ca
phun trao hay xam nhap) trén bién
Pong can ¢é cai nhin téng thé nhat vé
cdu truc dia chat va maéi tuong quan vai
phun trao bazan nui Ia & nhiing giai
doan khac nhau. Dac biét, can ap dung
t6 hop cac phuong phap dia vat ly dé
hiéu chinh trudng di thudng tuong
quan t6t véi doi tuong gay di thudng;
dé phan tach cac di thudng gay ra bai
phun trao bazan ndi Itra gan bé mat;
dé xac dinh pham vi, vi tri khéng gian
cUa cac déi tugng gay di thuong.

2.1. Chuyén tir vé xich dao

Viéc phan tich dinh lugng tai liéu
tur & Viet Nam gap khoé khan do hién
tugng tu héa nghiéng, vi tri di thudng
va nguodn gay di thuong khéng trung
nhau & vung vi d cao. Vi thé, muén
xac dinh chinh xac cac vat thé di tu,
can thuc hién phép chuyén trudng vé
cuc. Tuy nhién, phép bién déi d6 kha
phuc tap va kho hoi tu & vung vi do
thap, do toan ti chuyén trudng vé cuc
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Hinh 3. D6 séu ddy bién
khéng 6n dinh, khuéch dai ca nhiéu c6 trong sé liéu quan sat va thudng tao
nén cac di thudng gia dang kéo dai lan at tin hiéu hitu ich [8].

Trong khi dé, viing nghién cttu nam & vi dé thap, gan xich dao - noi do tir
héa nghiéng va di thudng tlr c6 méi tuong quan kém vai déi tuong dia chat
gay di thudng. Vi vay, tac gia st dung phuang phép chuyén tur vé xich dao.
Day la phuong phap méi ap dung cho vung vi d6 tir thap nham hiéu chinh vi
tri di thudng ti vé trung tot nhat véi ngudn gay ra chung, khién viéc minh giai
di thuong tur dé dang han ma khong lam mat di y nghia dia vat ly [5, 7, 171.

Trong nghién cdu nay, tac giad ap dung phuong phap chuyén tur vé xich
dao trong coéng trinh [7, 17]. Goc léch ti va goc nghiéng tu hda dugc tinh cho
diém trung tdm cla khu vuc nghién ctu [6].

Ham tinh chuyén trudng ti vé cuc dugc biéu dién nhu sau [5, 7]:

L() [Sln(])_lcos(])xcos(D ﬂ)] [COSZ(D 6’)]
[Sm (Ia)+cos (Ia)xcos (D 67)] [sm (I)+cos (I)xcos (D ﬂ)]

Trong do6:

D: Goc léch tu; I: Goc tu khuynh;

g: Huéng séng; la: Goc hiéu chinh bién dé.
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Hinh 4. Dj thudng tur da tinh chuyén vé xich dao

Hinh 4 1a buc tranh di thudng ti sau khi da tinh chuyén vé xich dao.
So sanh so liéu trén Hinh 4 vaéi s6 liéu ban dau trong Hinh 2, c6 thé thdy
di thugdng tur sau khi tinh chuyén vé xich dao da cé su thay d&i manh ca vé
phuaong phat trién va dé 16n (Hinh 4).
2.2. Loc trudng theo tdn sé

Trong nghién ctu nay, phuang phap loc trudng theo tan sé phan tach di
thudng trong luc, tir gay bai cac doi tugng dia chat tang néng ra khai trusng
téng dé xéac dinh ranh gidi va vi tri khéng gian clia cac phun trao bazan nui
Ira phat trién & phan trén cla vo trai dat.

Truong trong luc Bughe dugc loc véi cac budc song A khac nhau bdi
phan mém FIV [12].

Vi cac budc séng dugc lua chon, di thudng trong luc tan thap dugc tinh
theo céng thic sau [12]:

Véi bo loc Gauss:

1

@my?

Mo =—— [ [ 8elt ot eplilerranlarar, @

Trong do6:

Ag: Trudng trong luc Bughe;

Ag,,: Gid tri loc trudng tan sé thap;

A :Budc séng tach loc.

‘cutoff”

Trong cac budc tiép theo, co tinh
dén truong tan sé cao, gia tri thu dugc
bang cach 1y trudng di thudng téng
Bughe trir di trudng tan s6 thap & cong
thuc (2):

AgHPF =Ag- AgLPF 3)

Sau khi da loc tan véi cac budc
séng A khac nhau, di thudng trong luc
tuong Ung véi cac budc séng ndi trén
sé dugc st dung dé tinh toan va minh
giadi cac cdu truc dia chat & cac chiéu
sau khac nhau.

G day, di thuong trong luc, di
thudng tu tan cao dugc tinh cho
toan bd khu vuc véi bd loc Gauss
theo nghién ctu [12] v&i budc séng
loc L. V&i mbi budc séng loc L sé
cho mét buc tranh phan bé trusng
& cac do6 sau khac nhau. So sanh
trudng loc tan cao & cac budc séng A
nhat dinh cho thay, di thusdng trong
luc, tU tuong Ung véi budc séng
A = 50km (Hinh 5, 6) c6 mé&i lién
quan kha chat ché véi cac déi tugng
dia chat & tang néng. Vi thé, ching
dugc sir dung dé xay dung mé hinh
3D gradient toan phan tinh toan xac
dinh vi tri, pham vi cac phun trao
bazan nui IUa.

2.3. Gradient toan phdn 3D

Phuang phap gradient toan phan
3D di thudng trong luc, tu trudng dugc
st dung d@é xac dinh pham vi, vi tri
cling nhu la chiéu sau t6i déi tugng gay
di thudng. Trong nghién ctu nay, tac
gid chon phuong phap dugc trinh bay
trong nghién ciu [3] xac dinh gradient
toan phan 3D di thudng trong luc, tir
cho khu vuc nghién ctu. Cong thuc
tinh gradient toan phan 3D dugc biéu
dién nhu sau:

ot - (-

A: Di thuong trong luc hodc tu.
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Hinh 5. Dj thuong trong luc tdn cao budc séng loc A = 50km
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Hinh 6. Dj thudng tir tdn cao budc song loc A = 50km
18  DAUKHi- SO 8/2014

Phuong phap gradient toan phan 3D di
thudng trong luc va tir cho thdy su phan di
kha rdé nét vé phan bé khéng gian cac phun
trao bazan nui Ira (& phan trén cha vo trai
dat). Tuy nhién, dé gidm bdét tinh da tri va
nang cao muc dé tin cdy cla phuong phap,
can phai c6 su danh gid phan tich téng hap
VGi cac tai liéu dia chat - dia vat ly khac. Két
qua tinh toan gradient toan phan 3D thé hién
trén Hinh 7, 8.

3. Két qua va thao luan

Trén khu vuc nghién ctiu, phun trao bazan
nui la ¢4 mat dé cao va ti tinh manh hon déi
vGi méi trudng dat da xung quanh. V&i cac
phun trao bazan nui Ida c6 thanh phan khac
nhau thi c6 su thay déi tuong ddi vé gia tri mat
dd va tu tinh. Qua phan tich so sanh véi cac
nguodn tai liéu khac [2, 8, 13, 14], tac gia thay
rang phun trao bazan nui Itia trong khu vuc c6
mat do bién déi trong khoang tu 2,63 - 2,879/
cm?, tir tinh 6 gid tri bién déi trong pham vi tu
+50 dén +170nT.

Tu két qua thu dugc, tac gia thuc hién
phép tich hgp théng tin vé dac diém phan bd
di thudng trong luc, tir va gradient toan phan
trong moéi tuong quan 3D xac dinh muc do
tueng quan gitia chidng. Hé s6 tuong quan da
chiéu thu dugc c6 gia tri bién déi trong khoang
tir-0,71 dén +0,63 (Hinh 9a). Két hop cung vai
cac tai liéu dia chan, giéng khoan [2, 8, 13, 14]
(Hinh 9b), tac gia da danh gia, phan cap tuong
quan, tir dé dua ra dugc buc tranh chi tiét vé
phan bé khong gian cta phun trao bazan nui
[tra trén khu vuc thém luc dia Nam Trung Bo va
lan can (Hinh 10).

Qua nghién clu, so sanh véi két qua cla
mét s6 cong trinh nghién cuu trudc dé vé
phun trao bazan ndi IGa trén bién Déng, tac
gia thay c6 su trung hgp dang ké. Cac vung
phan b6 chu yéu cda phun trao bazan nui
Ira dugc chia so lugc thanh cac khu vuc: déi
nang ria luc dia Trung Bo, Tu Chinh - Ving
May, dsi pha hdy vat méng Tay Nam triing
sau bién Dong.

Trong Hinh 10, vung dugc khoanh dau
mau dé la vung co6 tuong quan tot gidta phun
trao bazan nui Ira va cac truong dia vat ly - ¢
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Hinh 9. Hé s6 tuong quan khéng gian giiia trudng trong luc, tir tdn sé cao va trudng trong sé gradient toan phdn 3D véi phdn b6 phun trao
bazan ndi ltra (a); Phun trao bazan ndilira biéu hién trén tai liéu dia chdn va giéng khoan (b)
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Phuong phdp phén tich tuong
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Hinh 10. Phdn bé phun trdo bazan ndi lia trén thém luc dia Nam Trung Bé va ldn can

hé s6 tuang quan Ién. Khu vuc nay dugc danh gia la vi tri
khoéng gian cla cac phun trao bazan nui Ita - c6 mat do
cao va tu tinh manh.

Ngoai ra, qua phan tich khéng gian buc tranh di
thudng trong luc, ti va méi tuong quan vai gradient toan
phan, tac gia cho rang su phan bé phun trao bazan nui lta
¢6 thé con chiu dnh hudng bdi cac cau tric sau bén dudi.

4. Két luan

Nghién ctru da ép dung hiéu qua t6 hgp cac phucng
phap dia vat ly xac dinh phan bé phun trao bazan nui Itra.
Phuong phap chuyén tir vé xich dao & vi dé thap tao nén
maéi tuong quan tét hon gilia di thudng va nguén gay di
thudng tu. Phuong phép loc trudng tan sé cao da phan
tach t6t di thudng trong lug, tir va cac thong tin vé phun
trao bazan nui Itra & phan trén cda vo trai dat. Phuong
phép gradient toan phan 3D xac dinh tin cdy vi tri khong
gian cac khéi mat do, tu tinh cao.
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Determination of volcanic basalt distribution in Vietham'’s
south-central continental shelf and adjacent areas based
on infegrated gravity, magnetic and seismic data

Summary

Tran Tuan Dung
Institute of Marine Geology and Geophysics

Volcanic basalt eruption activities in Vietnam’s continental shelf and the East Sea are very strong. However, it is
difficult to define their ranges and spatial locations. This article presents the method of reduction to the equator of
magnetic anomaly in low latitudes to bring out a better correlation between magnetic anomalies and their sources;
the high-frequency filtering method which is used to separate gravity and magnetic anomalies as well as information
about the volcanic basalts in the upper part of the Earth's crust; and the 3D total gradient method to define the spatial
location of high density and magnetic bodies. The distribution of eruptive volcanic basalts is determined by multi-
dimensional correlation analysis between high frequency gravity and magnetic anomalies with weighted 3D total
gradients. The achieved results are checked and confirmed by existing boreholes and seismic data in the study area.

Key words: Reduction to the equator of magnetic anomaly, frequency filtering, 3D total gradient, Volcanic basalt, Vietham’s
continental shelf.
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