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VE HE THONG BUT GAY SAU KHU VUC BIEN BONG NAM THEO
PHAN TICH SO LIEU TRUONG THE BANG CAC BO LOC BAO HAM

Nguyén Nhv Trung
Vién Dia Chat va DiaVat Ly Bién, Vién Han 1am KH vaCN Viét Nam

Tém tat: Hé thdng dit gdy sdu dong mot vai trd quan trong trong phan ving ciu
triic va xac dinh cac vung nguon dia chan. Khu virc Bién Dong Nam Viét
nam cac hoat déng dia chan hoat ddng gia tang trong thoi gian gan day
da gay su chl y cta cac nha khoa hoc va chinh quyén dia phuong. Bé
g6p phan lam sang té phan bd hé thong dit gay sau & khu vuc nay, bao
cado nay trinh bay két qua (ng dung cac bd loc dao ham trong phan tich
di thudng trong luc va di thudng tir nham xac dinh sy phan bé ctia hé
thong dit gdy & khu vuc bién Bong Nam Viét Nam. Hé thong céc
phuong phap phan tich da dang va ngudn sb liéu méi cho phép ching ta
xay dung dugc hé thong dut gdy trong khu vuc. Hé thdng dit gay chinh
trong khu vyc bao gdbm hé thong dit gay a kinh tuyén, DB-TN, TB-DN.
Trong d6 hé théng & kinh tuyén phan bd hau khap trén dién tich khu virc
nghién ctru. Hé théng BB-TN phan b chinh doc theo d¢i nang Con Son
vabé Clru Long.

T khéa: Hé thong dit gdy, Khu virc bién Bong Nam, S6 liéu treong
thé, B0 loc dao ham

DEEP FAULT SYSTEMSIN THE SOUTH EASTERN SEA OF VIETNAM
FROM POTENTIAL ANOMALY INTERPRETATION BY THE
DERIVATIVE FILTERS

Nguyen Nhu Trung
Institute of marine Geology and Geophysics, VAST
E-mail: nguyen_nhutrung@hotmail.com

Abstract: The deep fault systems play an important role in structure zoning and
determining the seismic sources. The seismic activities occurring
increasingly during the recent time in the South-eastern Sea of Vietnam
attracted the scientists and local authorities’ attention. In order to clear
the distribution of the deep fault systems in this area, this talk presents
the results of application of the derivative filters to interpret the gravity
and magnetic anomalies aiming at defining the deep fault system in the
South-eastern Sea of Vietnam. With the multiform interpretation
approaches and new gravity and magnetic data that allows us to establish
the fault system map in the region. The main fault systems are the semi-
meridian, NE-SW and NW-SE faults. In which, the semi-meridian faults
are defined widely over the region. NE-SW faults are defined along the
Conson swell and Cuulong basin.

Key words. Deep fault systems, South-eastern Sea, Potential anomaly
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l.GIOI THIEU

PE xac dinh céc ranh gigi dia chét theo phuong ngang bang s liéu tir va trong
lwe, mdt sd phurong phéap loc treong dugc s dung tvong doi pho bién la phuong
phép gradient ngang cuc dai, phwong phap dao ham theo thwong thang ditng,
phuong phap tin hiéu gidi tich (Blakely (1996). Ca hai phuvong phap dao ham theo
phurong ngang va phuong thang dirng cac gia tri trudng thé déu rat hiru dung:
phuong phap gradient ngang cho phép nhdn manh duoc cac ranh gi¢i ngang, trong
khi phuong phap dao ham thdng diing cho phép thu hep bé rong ctia di thuong
nang cao dd phan giai vi thé ma cho phép xac dinh dwgc phan bd ngudn treong
chinh xac hon. M6t trong nhitng khé khan thuong géap trong viéc xac dinh ranh
gidi clia cac ngudn trwong nam & dudi sau la do phan giai knéng da [on dé co thé
phan biét duvoc hai vat thé nam gan nhau. Khic phuc nhitng khé khin nay mot s6
cong trinh nghién ctru da sir dung phuong phap tinh dao ham bac hai tin hiéu giai
tich (Hsu va cs. 1998; Miller & Snigh 1994), phuvong phap dao ham ngang toan
phan gia tri goéc nghiéng ( Miller & Snigh 1994; Verduzco va cs. 2004), phuong
phap bién dd goc nghiéng va dao ham théng ding bac hai bién do goc nghiéng
(Cordell 1979). Trong béo cao nay tac gia trinh bay két qua khao sat cac bd loc
dao ham trén mo hinh ba chiéu nham danh gia kha nang xac dinh cac ranh gi¢i va
mic do phan giai clia chiing déi voi cac ranh gidi nam séu tir 8 liéu trong lwc va
tlr. Bai bao cling trinh bay mot két qua (rng dung cac bd loc nay trong viéc xac
dinh hé théng dirt gdy & khu vuc bién Bong Nam Viét Nam.

Il. TAI LIEU VA PHUONG PHAP

Trong moi truedng 3D, voi truong thé o(x,y,z) dugc do trén mat (x,y) ¢ do cao
khong doi z thi tin hiéu giai tich so clia truong thé @(x,y) duoc biéu dién bdi cong
thtrc sau (Roest vacs. 1992):

A ) = @i +@,3 +ig,2 0

Trong do: =,y va z la vecto don vi theo hwéng x, y vaz. @, @y @, 1an luot 14
dao ham theo phuong ngang (ox), (oy) va phrong thang dit oz ciiaham @(x,y,z).

Cac dao ham theo phuong ngang duoc tinh trong mién khéng gian va dao
ham theo phuong thdng ding duoc tinh trong mién tan s bang phuong phap
Fourier nhanh. Dugi day la cong thirc toan hoc dé tinh cac bd loc dao ham theo
cac phép loc khac nhau:

- Nhém cac phuong phap xac dinh phan bd cac khéi gay di thudng:
+ Phuwong phap tin hiéu giai tich (AS) (Roest vacs. 1992)
+ Phuwong phép goc nghiéng (TD) (Hsu vacs. 1998).
+ Phrong phap dao ham thang ding (VD) (Gérard & Griveau 1972).
- Nhoém céc phrong phap xac dinh riaranh gidi clia vat thé:
+ Phuong phap gradient ngang cuc dai (HD) (Cordell 1979).
+ Phuong phép gradient ngang toan phan chuan héa bién do (TDX)
(Cooper & Cowan 2006).
+ Phuong phép Theta (THETA):(Wijnsvan.n.k, 2005 trong Ville 1948).
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- Ngoa hai nhom phuwong phap trén, mot nhom cac phuong phap khac la su
két hop clia ca hai phuong phap xac dinh phan b6 khdi gay di thuong va
phuong phap gradient ngang toan phan nham nang cao dé phan gidi trong
viéc xac dinh riaranh gi¢i cliavat gay di thuvong:

+ Phuong phap gradien ngang toan phan gia tri géc nghiéng (HD_TD)
[11].

+ Phuong phap dao ham thdng ding bac hai ham tin hiéu giai tich
(2VD_AS) (Ansari & Alamdar 2010).

+ Phuong phap gradient ngang toan phan tin hiéu gidi tich (HD_AS

+ Phrong phap gradient ngang toan phan dao ham théng ditng (HD_VD)

+ Phuong phap gradient ngang toan phan Theta (HD_Theta)

Hé thdng cac phwong phap loc dao ham néu trén dugc khao sét trén cac mo
hinh cia hai kh6i nam canh nhau nhv trén hinh 1. Phan 3 du6i day la két qua khao
sat tinh toan trén mé hinh trong luc vatu.

I11. KET QUA VA THAO LUAN
1. Két qua khao sat trén mo hinh trong luc:

Pé khao s& nhitng wu diém va han ché clia cac phép loc néu trén mot md hinh
gdm hai khoi B1 va B2 nhu trén Hinh 1 dwoc dua vao dé khao sé. Khéi B1 ¢
hinh dang chr L gébm 6 dinh co6 toa d6 theo mat oxy la A(15, 30), B(20, 30),
C(20,20), D(30, 20), E(30, 15) va F(15,15). Khéi B2 ndm cach khdi B1 mot
khoang céch Ian lvot bang 2, 1.5, 1, 0.8, 0.5 0.4, 0.3, 0.2, 0.1 lan do sau cla hai
khéi nay. Hai khéi B1 vaB2 nam & do sau 1 don vi va co chiéu day bang 3 don
Vi.
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Hinh 1: M6 hinh khao sét cac phép loc dao ham
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Hinh 2: So sanh céc phép loc khac nhau. (2a) giatri di thwong trocng lyc theo mo
hinh hinh 1 v6i Ad/Z = 0.8 va mat do du Ap=0.24 glcm® ; (2b) phép loc goc
nghiéng di thuong trong luc; (2c) phép loc tin hiéu giai tich di thuong trong luc;
(2d) phép loc dao ham thang dirng bac 1 di thuong trong lwc; (2€) phép loc GNTP
giatri trong luc; (2g) phép loc GNTP dao ham nghiéng; (2h) phép loc GNTP tin
hiéu giai tich; (2i) phép loc GNTP dao ham thang ding 2d; (2j) phép loc GNTP
chuan hoa bién do; (2k) phép loc Theta gia tri trong lvc; (21) phép loc dao ham
thang dirng bac 2 tin hiéu giai tich; (2m) phép loc GNTP giatri Theta
- K&t qua khao sat dac diém di thwong clia cac phép loc cho théy:
ePhép loc ddo ham TD, AS va VD co0 gia tri dvong cao trong pham vi phia
trén cla vat thé, phia ngoai clia vat thé c6 gia tri am hodc xap xi khong
(trvdng hop AS). Theo hinh dang cia di thwong ciing dé dang nhan ra
dwoc hai khéi nguon B1 vaB2.
eCéc phép loc HD_G, HD_TD, HD_AS, HD VD, TDX, 2VD_AS va
HD_Theta co giatri cuc dai gan nhw nadm & vi tri ranh gi¢i phiangoa cla
hai khéi B1 va B2. Riéng phép loc Thetaranh gidi vat thé nam & vi tri gia
tri O.

351



Nguyen Nhu Trung, 2013, p. 348-356
Proceedings of the International Conference on “Bien Dong 2012”

ePhép loc HD_VD phan anh t6t nhét vi tri ciia hai kh6i nguén B1 va B2. Di
thudng thé hién sic nét va ré rang ranh gidi cla hai khéi ngudn nay va
gan nhu trung hoan toan véi vi tri cac diém gradient ngang cuc dai.

- Theo céac két qua tinh toan trén mé hinh véi céc giatri Ad/Z khac nhau cho thay:
Khi khodng cach gira hai khéi nguén nhé hon 1/10 d6 sau dén ngudn (Ad/Z <
0.1) thi hau hét tat cd cac phép loc dao ham déu khdng phan di dugc ranh gidi
gitta hai khdi ngudn ndy. Khi khoang céch gitta hai khéi ngubn bang 2/10 do sau
clia chling thi c&c phép loc AS, VD, HD_ASvaHD_ VD méi bat dau c6 kha ning
phan biét dugc (khdng xac dinh dwgc khoang cach) ranh gid¢i gitra cac khdi nguon.
Pé xac dinh ré dwoc ranh gidi hai khdi nguon thi Ad/Z > 0.5.

- K&t qua khao sét s phu thudc vao do twong phan mat do cho thdy: Khi dé tuong
phadn mat dé clia cac khoi giam thi blrc tranh treong chdng ta thu duoc bdi cac
phép loc déu khdng co gi thay doi nhuw hinh dang di thuong, vi tri cac diém cuc
dai hay cuc tiéu: bwdc tranh treong clia toan bd céc phép loc trén déu duoc gil
nguyén khi do twong phan mat do thay doi. Khi do twong phan méat do giam, bién
do cuadi thwong TD, HD_TD, TDX, Theta va HD_Theta khong thay doi. Day la
mot tinh chét rat wu diém cta cac bd loc nay, vi vai nhitng ranh gidi ¢d hiéu trng
di thudng yéu thi qua cac bd loc nay nd van duoc thé hién rd. Bién do cac di
thuong AS, VD, HD_AS, HD_VD, DV_ASva2VD_AS giam khi dd twong phan
mat do gidm. Mc du bién do di thudng gidm nhung dd sic nét clia céc di thwong
van cao, nghiia 14 do phan dai clia cac di thwdng nay khéng thay doi.

2. Két qua khdo sat trén mo hinh twr

M® hinh tir cling dugc khdo s&t theo md hinh nhu trén Hinh 1. Céac tham s6 m6
hinh duoc chon nhw sau: Gia thiét khéi di thuong tir ndm & khu vuc v do 9°N c6
géc tir khuynh ctia méi trudng xung quanh m; = 4° va géc tir thién mg = -0.2. G6c
tlr thién va tr khuynh ctia khdéi B1 va B2 trung voi mdi trudng xung quanh; Canh
bén clia cac khéi chir nhat cé goc thay d6i véi hwéng béc tir 0-45°.

Két qua tinh toan trén md hinh cac khéi tir ndm & vi do thap (9°N) cho thay
(Hinh 3), cac phép loc dao ham déu khéng xac dinh duoc ranh gidi tir dinh huwéng
theo phuong dong — tay. Cac ranh gidi theo phwong Bac — Nam dugc xéac dinh
khac t6t theo cac giatri di thuong cuc dai clia cac phép loc AS, HD_G, HD_TD,
HD_VD va2VD_AS hodc cuc tiéu clia phép loc HD_AS, VD. Céc phép loc TD,
TDX, Theta, HD_Theta va HD_TD ciing xac dinh duwgc cac ranh gi¢i theo
phuong B-N, tuy nhién phép loc nay sinh ra hiéu (*ng tao vang 16n gay kho khan
trong viéc xéac dinh dau 1a di thuong dau la nhiéu khéng mong doi. Két qua tinh
cling cho thdy phép loc TD, TDX, Theta, HD_theta c6 gia tri bién d6 khong phu
thudc vao do tlr héa clia ngudn. Két qua tinh md hinh ciing cho thay cac phép loc
dao ham nay cling xac dinh t6t dugc cac ranh gi¢i dinh hudng Iéch so véi phuong
dong tay > 30. Nhu vay, & khu vuc vy do thap nhw khu vic bién dong nam Viét
nam, viéc sir dung cac phép loc AS, HD_G, HD_AS, HD_VD va 2VD_AS cho
phép ta xac dinh t6t duvoc cac hé thong dirt gay theo phurong a kinh tuyén, BB-TN
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hodc TB-DN. V&i khoang céch gitta hai khdi bang 1.0 do sau ciia khdi tir tinh thi
céc phép loc ndy gan nhw khéng phan biét dugc hai khi ném canh nhau. Khi
khoang céch gitta hai khéi bang 1.5 1an do sau, thi cac phép loc xéc dinh rd dugc
cac ranh giti gitta hai khdi.

50 LR |1

HO_VD {nTAm)

BT T R 4 T 5 =T 7

18 B0 g 150 300 250 [FR]

THETA {radians) 2VD_AS (nTkm3) HD_Theta (Radandm])

Hinh 3: So sanh céc phép loc khéc nhau. (3a) giatri di thvong tir theo mé hinh
hinh 1 véi Ad/Z = 1.0 don vi va do tir héa m=1, do tir khuynh = 4% va do tir thién
=-0.2° ; (3b) phép loc gbc nghiéng di thudng tir; (3c) phép loc tin hiéu giai tich;
(3d) phép loc dao ham théng dirng bac 1; (3e) phép loc GNTP giatri tir; (3g) phép
loc GNTP gbc nghiéng; (3h) phép loc GNTP tin hiéu gii tich; (3i) phép loc
GNTP dao ham thang ding; (3j) phép loc GNTP chudn hda bién dd; (3k) phép loc
Theta giatri tir; (31) phép loc dao ham théng dirng bac 2 tin hiéu giai tich; (3m)
phép loc GNTP giatri Theta.

3. Ap dung cac phép loc dao ham cho khu vuc Bién Bong Nam

Céac phép loc néu trén dwgc ap dung cho s6 liéu di thuong tir va di thuong trong
lvc. DE khao sat do Ién cua cac dit gay, di thuéng trong lvc vatlr dugc nang 1én &
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cac mirc nang truong khac nhau sau trudc khi tién hanh tinh cac phép loc dao
ham. Hinh 4 la vi du vé két qua tinh loc dao ham cho gia tri trong luc & khu vuc
Bién Bong Nam. Két qua tinh toan cho phép ta xac dinh dwoc vi tri cac dit gay
kha triing khép nhau bang cac bd loc khac nhau. Tl cac két qua ¢ng dung cac
phép loc trén cho s6 liéu trong luc va so liéu tir nhau cho phép xac dinh duoc hé
thong dit gdy trong khu virc gom:
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Hinh 4: Két qua tinh toan cac bd loc cho di thwong trong lvc & khu vic Bién
Dong Nam Viét Nam. Ban do di thuong trong luc (hinh 44); phép loc dao ham
géc nghiéng (hinh 4b); phép loc tin hiéu gidi tich (hinh 4c); phép loc dao ham
thang dirng bac 1 di thudng trong lwe (hinh 4d); phép loc GNTP gia tri trong luc
(hinh 4e); phép loc GNTP dao ham nghiéng (hinh 4g); phép loc GNTP tin hiéu
giéi tich (hinh 4h); phép loc GNTP dao ham thang ditng (hinh 4i); phép loc GNTP
chuan hda bién dd (hinh 4j); phép loc Theta gia tri trong lvc(hinh 4k); phép loc
dao ham théng dirng bac 2 tin hiéu giai tich (hinh 41); phép loc GNTP giatri Theta
(hinh 4m).

354



Nguyén Nhu Trung, 2013, trang 348-356
Ky yéu Hoi nghi Quoc té “Bién Dong 20127, Nha Trang, 12-14/9/2012

- Hé théng dirt gay sau B-N: Hé théng nay phét trién kha pho bién trong khu virc
nghién ctru c6 chiéu dai tir vai chuc km dén vai tram km. Phan phia tdy nam cua
viing c6 céac dirt gdy co chiéu dai c& 100-200 km va c6 huéng cdm vé phia tay.
Phia bac vatay bac bé Clru Long c6 hé théng dit gay co chiéu dai tir 80-100 km.
Khu vire kinh tuyén 109° c¢6 hai dit gay, c6 chieu dai 16n va dit gdy cim vé phia
doéng.

- Hé thdng dit gay sdu BB-TN: Hé théng dirt gdy BB-TN gdm nhiéu dit gay phat
trién doc theo hai bén swon clia ddi nang Con Son va géc phia dong nam clia ving
nghién cru. Bt gdy dugc goi la “Thuan hai — Minh hai” khong dwoc thé hién trén
cac két qua phan tich nay. Tai khu vuc nay chi xuét hién nhitng khéi bat dong
nhat dia phuong va mot vai diet ddy nhd. Céc dirt gdy co hudng cadm vé phia dong
nam va tay bac. Cac dit gdy nay bi chia cat thanh nhiéu doan bdi cac dit gay
phuong B-N.

- Hé théng dit gdy ndng BB-TN va B-N: Di kem véi céc hé thdng dit gdy sau ké
trén, trong viing nghién clru con phét trién nhiéu dit gy nong. Hé théng dit gay
néng DB-TN phét trién nhiéu & khu virc bé Clru Long va Nam Con Son. Hé théng
dit gay B-N phét trién & hau khép trong ving nghién ctu, dic biét 1a & phia bac
va phia déng nam cuia vung nghién ctu.

- Hé théng dirt gay TB-DN: hé théng nay xac dinh dwoc & phan phia déng bac va
tay bac clia ving nghién ciru. Mot s dirt gdy clia hé théng nay co thé phat trién tir
trong dét lién ra.

IV.KET LUAN
Tl cée két qua tinh todn va phan tich néu trén cé thé di dén nhirng két luan sau:

- Phén tich bang phép loc dao ham cho ta nhitng két qua tin cay va khéach quan
vé phéan bd vi tri cac ddi twgng ngudn. Cac phép loc TD, HD_TD, TDX va
Theta co giatri bién do khong thay doi khi do twong phan mat do hodc tlr tinh
clia cac khoi ngudn bién ddi va cé wu diém la xac dinh duoc cac ranh gidi co
hiéu (ng trong luc yéu. Céc phép loc HD_G, AS, VD, HD_AS, HD VD,
DV_ASva2vD_AS co6 giatri bién do gidm khi dd twong phan mat do (tw
tinh) gidm hoac chiéu sau nguoén tang. Suv khac nhau vé gia tri bién do cho
phép phan biét dwoc do I6n ciia cac nguon truong. Cac phép loc dao ham doi
vGi SO liéu trong lvc phan di tét hon nhiéu so véi SO liéu tir.

- D0 voi 6 lidu tlr & khu vire vy do thap nhw khu virc bién Dong Nam Viét
nam, cac phép loc AS, HD_G, HD_AS, HD_VD va2VvD_AS cho phép taxac
dinh t6t dugc cac hé thdng dit gay theo phuong a kinh tuyén, BB-TN hodc
TB-DN.

- Hé théng duit gay xéac dinh duoc & khu viec Bién Dong Nam bao gdbm cac dut
gdy theo phuvong BB-TN, & kinh tuyén va TB-BN. Di thudng tir vatrong luc
khong thdy duoc dau hiéu clia dirt gay Ién Thuan Hai — Minh Hai.
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L &i cam on: Bai bao nay duoc hoan thanh vai s hd tro clia Qui Phét Trién Khoa
Hoc Cong Nghé Quéc Gia (NAFOSTED) cho dé tai masd 105.04.07.09. Tac gia
Xin trén trong cam on.
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