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Tap chi CAC KHOA HOC VE TRAI AT

MOT VAI PHUONG PHAP HIEN DAI
PHAN TICH TAI LIEU TU HANG KHONG
AP DUNG CHO VUNG TUAN GIAO

LE HUY MINH, LUU VIET HUNG, CAO DINH TRIEU

1. MO PAU

Chung ta biét ring trudng dj thuong trong luc
duong c6 xu-thé dinh vi ngay trén trong tam cua
vat thé dia chdt, cic bién clia vat thé gin nhu tring
voi vi tri gradient ngang cuc dai. DSi véi trirong di
thuo‘ng tix thi khOng ding nhu vay khi huéng tir
hoa cla vat thé di tir va huong cla trudng tir khu
vuc ¢d hai kh()ng phai 1a thang dimg. Phép phan
tich bién clia cac vat thé dia chat theo tai lieu tir chi
chinh xac khi trudng di thudng tir quan sat duoc di
duoc chuyén vé cuc hoic di tinh chuyén thanh
truong di thuong "gid trong luc”. Nudc ta nim &
ving vy do lha'p truong tr khu vuc c6 do tir
khuynh [hay déi tir khodng 0° (gdn xich dao) téi
khodng 34" (phén cuc bic lanh thd) [3], do db v iec
st dung cac phép bién doi da neu 12 rat quan trong
trong viéc minh gidi dia chat tdi ligu tr. Trong
ﬂhu'ng nam gin day viéc st dung phucmg phép
chuyén trudng di thudng tir quan sat vé cue va tinh
cuc dai modun cla vecto gradient ngang di bit
diu duge mot s§ ac gia nude ta [10, ll] sir dung
d€ xac dinh cic ciu tric dit gdy trong vo Trai Dat
trén lanh thé Viet Nam. Cic tic gid trude day biéu
dién cuc dai modun clia vecto gradient ngang bing
cac di€ém chdm co CLlng mot kich thuéc trén ban
do, va xac dinh cic cau triic dirt gd¥ nho cac dai
lien tuc cla cic diém cuc dai nay. Cich biéu dién
nay chuwa cho phép xéc dinh dé dang cic bien
thudc cung mot khéi c6 tir tinh khéac biét trong vo
Trai Dat, dong thoi phép chuyén truong vé cuc
cling chua dugc gioi thiéu mot cich ddy dd. Trong
bdi bao ndy chiing toi trinh bdy cac phuong phip
chuyen trudng di thudng tir vé cuc, tinh di thuong
gid trong luc va phuong phap xay dung truong
vecto gradient ngang cuc dai cho phép dinh vi
chinh xac va khéach quan ranh gi6i clia cic vat thé
dia chat co tir tinh khac nhau trong v6 Trai Dt nhu
cac dirt gly, cac khdi xam nhap hoac cic khdi phun
trao. Toan bo ky thuét tinh toan trén da dugc ap
dung d€ minh gidi ban d6 di thuong tir hiang kh0ng
ving Tuin Gido, mot ving dong dat manh c6 ciu

tric dia chat khé phic tap & vung Tay Béc nuéc ta,
qua d6 minh hoa tinh hiéu qua clia cac phuo’ng
phép phan tich gidi thieu & day.

1. PHUONG PHAP CHUYEN TRUONG VE CUC
Gid stt c6 mot vat thé di tir dic trung bdi phan
b6 tir hoa ba chiéu M(x',y’,z") dinh % hoan toan
du6i mat phang quan st z = z, trong mOt mién hitu
han R nho hon cic kich thuée do dac. Sir dung he
toa do thong thudng ding trong cic nghién citu tir
truéng Trai DAt véi goc tai diém quan sét, truc X
hudng vé phtd bac, truc Y huwréng vé phia dong, truc
Z hirong thang dimg xudng dui. Thira nhan ring
huGng tir hoa (nhung khong pha1 cudng do tir hoa)
12 dong nhat trong toan vat thé. Truéng di thuong

tir gay boi M (x', y',2") tai diém P(x.y,zo) trén mit
phing z = z, dugc xac dinh bdi phuong trinh :

. ="t =n 1]
AT(PYy=-C, [V, ff M(Q).VQ(;}W
R
trong d6 C,, = /4= 107 Hm'*, o 12 d0 tir thdm

clia chan khong, f = (fx,fy,i,)la vecto don vi

theo huéng cia trudng khu vuc, Q(x',y',z') 1a
di€m chay khi 14y tich phan, r 1a khodng cach giita
PvaQ. Trong bi€u dién trén thira nhan M(x',y’,z")
1a triét tiéu ngoai ving nguon. Bién déi Fourier
biéu dién trén va qua mot s§ phép bien ddi chung
ta thu dugc [1],

FAT]= 22C, 0,0 [keitio et FlME )l (1)
0

trong d6 F[M(z')] 12 bien d6i Fourier ciia phan bs
tr héa trén mot ban méng nidm ngang cit qua vat
thé & do sau z', [k = [k2 + k2 voi k, va k, 1a s6
song theo hudng X va theo hyéng Y mot cich
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Phuong trinh nay lien hé¢ di thuong tir toan
phdn v6i mot thanh phdn cla trudng trong luc,
thanh phdn song song v&i vecto tir hoa. Tuy nhién
chling ta quan tam nh4t toi thanh phdn thang ding
cia di thudng trong luc va diéu ndy co thé tim
duoc bing cich chia cd hai vé€ cho @, Vi vay, ky
hieu di thuong gia trong luc 13 AT, ta nhan dwoc:

FI.ATglljz F[AT]Fl_ngl Jv (9)
trong do :
F[V/g,/]=c—ﬂé?fﬁ, k=0, (10)

vi p/M 12 hing s6. Ham Fly ,, | 12 b0 loc bien déi

di thudng trudng téng do duoc trén mot bé mat ndm
ngang thanh di thuong gid trong luc. Nhu vay phép
bién ddi gia trong Iuc ciling 1a mot qua trinh gém 3
budc : bién d6i Fourier di thudng tir AT, nhan véi
F ll//g,/J va bién déi ngugc Fourier cua tich.

IV. XAC PINH TRUONG VECTO
GRADIENT NGANG CUC DAI

Vecto gradient ngang cla trudng di thudng tur
di duoc chuyén vé cuc AT, (x,y) (hodc trudng gid
trong luc va trudng trong luc) duge xac dinh theo
cong thirc :

L _OAT,(ry) . | OAT,(xy)
a

G(x.») 8

trong d6 €, ,€, la cic vecto don vi theo huong Bac
(X) va theo hudng Pong (Y) mot cich tuong ng.

Trong tinh toin s8, cic gia tri truong duge dua
vao dudi dang lusi déu dan, cic gia tri dao ham cu
thé tai mot diém trong (i,j) dugc xac dinh theo
cong thic :

AT ) 1
ox 2Ax
OATG.j) 1
oy 2Ay

trong d6 Ax va Ay 1a budc ludi s6 ligu theo truc X
va Y. Ddi v6i cac diém trén bién, cic dao ham

AT (i+1, j)=AT,(i -1, /)

(AT, j+1) - AT, G, j=1))

dugc tinh tir cAc gia tri trén bién va cic gia tri lién_

ngay bién.
Modun va phuong vi ciia vecto G(x,y) dudc
xéc dinh bang cac cong thirc:

| 5 =
GCx, )| = I(aAmx,y)J +[m<x, y)]
\ ox oy
OAT,(x, )
- e
a = arctg %}’2
ox

Cuc dai dia phuong clal G (x,y)| dwoc tinh
toan bang cich so sanh gia tri | G (x,y)|tai mdi
diém cla lugi di€ém véi 8 di€ém & xung quanh [2].
Muén vay tai méi mét lusi (i,j) ching ta cdn kiém
nghiém c4c bat dang thirc kép sau :

66-1,7] < |66, 7] >[66 +1.5)
ié(i’ - 1)‘ < ‘é(i, j)' > \G(i; J+ 1)|
‘(;(,- o] e 1)‘ < ‘G(i, j)} > )G’(i SEj#E 1)!

‘é(i SAlwie 1)’ < lé(i, j)‘ > {é(f +1,/+ 1)\

Ching ta c6 thé ding mot s6 dém N tang len 1
don vi mdi khi mot bat ding thirc kép trén duoc
thod min. Nhu vay d8i vai mbi diém luéi s6 lieu
chiing ta ¢c6 N thay d6i tir 0 dén 4 va 13 do do vé
chat luong cla cuc dai, hodc 12 mic y nghia cia
cuc dai. Khi mot bat dang thirc kép dugc thoa man
vi trf va bien do cia cuc dai ctia G (x,y) duge noi
suy bang cich x4p xi | G (x,y) | bing mot parabol
qua 3 diém twong ang. Vi du néu chang ta co :

GG -1, ) < |G, | > |GG +1, )
thi vi tri clla modun vecto gradient ngang cuc dai

theo phuong ngang so vdi vi tri cua ] @(i,j)]
dugc xac dinh boi

x _—_b—i
max 2a
trong d6 :
L v o ol nalSeiat i
a= EQG(I -1, )|-2|GG, )| |GG+ 1,])}) :
L= o sl e
b =50G(z+1, -GG, /)’)
va d 12 khodng cach giita cac mat lugi. Gia tri cla

‘(—}(x, y)l tal Xmax duoc cho boi
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Hinh 1. Trudng di thudng tir todn phan AT tao bdi mot via mong
a) tai do tir khuynh 1=25° cong vé&i nhiéu Gaussian co do iech chudn 1a 1 nT va b) tai cyc; ¢) Truong AT &
hinh (a) dugc chuyén vé cuc va d) Trudng vecto gradient ngang cuc dai tudng tmg (4o dai vecto 13 tmy ).

tri dac trung 13 do tir khuynh I = 31” va d6 tir thien
D =-0,7°. Két qud duoc trinh by & hinh 3. Trudng
di thuong tir chuyén vé cuc phan di kha rd ret,
phuong clia cic duong déng tri gdn nhu theo hudng
tdy bdc - dong nam, nhu dd biet day chinh la
phuonyg cdu triic chinh clia viing nghién ciu. Ving
phun trdo da néu & trén dng vdi vung di thuong
duong 16n nhat trong vang nghién ciu. So d6 vecto
gradient ngang cuc dai cia truong di thudng (r
chuyén vé cuc duoc trinh bdy & hinh 4. Toan bo
tap hop di€m c6 vecto gradient ngang cuc dai duoc

vé thanh 5 mitc khac nhau, mdi mac chi€ém khoang
20 % s6 diém. Gia tri cla vecto gradient twong Gng
vai do 16n clia diém chdm vi do dai cia vecto.
nghia la gi4 tri gradient cang 1on thi do dai cua
vecto cang dai. Do 1on clia diém chdm va do dii
cua vecto duge chon tity ¥ dé€ c6 thé biéu hién ro
nhitng dac trung cin quan tdm. Cie dat gdy thudng
duge biéu hién bdi chudi dai lien tuc cac vecto
gradient ngang cuc dai va cac vecto hudng vé ciing
mot phia. Con cic khoi c6 tir tinh cao duge bieu
hién béng chudi cac vecto gradient ngang cuc dai
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Hinh 5. Truong di thuong tir hang khong viing Tudn Gido chuyén vé cuc
va nang len 46 tao 2,5 km ’

Hinh 4. Truong vecto gradient ngang cyc dai cda trudng di thuong t

hang khong ving Tudn Gido chuyén vé cyc
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Hinh 8. Truong vecto gradient ngang cuc dai clia truéng di thuong
gia trong luc ving Tuin Giao
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SUMMARY

Some modern methads of the interpretation of aesromagnetic data
applied for Tuan Giao region

The reduction to the pole, the pseudogravity transformation and the
calculation of maximal horizontal gradient vectors have been presented. The
combination of these methods are applied for interpreting the aeromagnetic
data from Tuan Giao region. It is shown that the boundaries of the main
geologic structures in the considered region: tectonic faults (for exemple:
Dien Bien — Lai Chau, Da River, Son La), volcanic blocks... are well
determined by the maximal horizontal gradient vectors of the aeromagnetic
anomaly reduced to the pole or of the pseudogravimetry anomaly, These
results confirmed the effectivity of the considered methods and the important

role of the geomagnetic data for the geologic studies and the exploration of
mineral resources.
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