
M0 rrI,rH rurArpO v6 rnAr oAAT
odr Dur cAvboNG HONc

,F
DAT I-TFN TNAIyIurd vrD

ceo Btrvn rp.l0u, r-€ vAx Drll.tc, Ncu&v ritru nn€N

t. tntO OAU

Tii liOu chinh duo. c s& dung la Ben dd di
thucrng trong luc Bouguer tf tg 1:SOO OOO.

. Khu vuc nghi€n cfu duoc gidi han rong phgm
vi toad0 @k-J):

l) ryl = 19'40'vDB, rl = te6o6g, KDD;
2) y 2= 23'00' VDB, 1,2 = 103.00'KDD :

f) v3 - 23'00,vD8, 13 = 104'30'KDD ;
4) y4 = 2o"zo' wB,l,4 = lo7"oo' KDD.

, ^,$."e 9dn 
hidu ring DDGSH c6 cdu tnic dia

chdt vd qu6 rrinh hoar dOng phtc t4p. Dd c6 mOt s0
cong rrinh cong bd dd cep t6i vai trd cria OD6SH
trong qu6 trinh hoar dOng k A
n6i.chung vi Viet Nam n6i c6
nhi€u f kign doi Ifc chua d ay

chfing t0 d€ d6 md
chi dua r.du;;; fi',J;tT
chinh mi thoi.

rr. DAc rRrNc cAu rnUc o6 crrr vA
DI TT{TroNG TRuor.IG TRONG r,uCgoucllEn

I. Ctlu brtc dla chflt

Tren ph4m vi l6nh thd Vigt Nam DDGSH c6
a-a9 aidln cdu truc dia chdt phrtc tap. Doc theo doi
ph6 huli tdn tai hai cdu mic c6 dac tnrng dOng hoc
kh6cbi€t, d6 la d6i phfc nep ldi Song Ctay ua 

"dutruc dang dia hio, triing Kainozoi SOng Hdng, nfun
vd phia dong nam cria ddi ph6 huli nay tO_ f f i.

Trgng phlm vi ddi ph&c nep ldi Song Chfry
xudt-hign c6c hdm tich vd d6 bidn chdt thrie.toai
cd nhdt 6 Viet Nam. Nim kep giiia drn gay Surr!
Hdng vd Song Chiy te iop de bidn ch{t pt-aiiognai
vri plagiomicmatit c6 tudi hoterozoi. Treri m6ng
kdt tinh ld cac phric h€ dia mang tudj tt prorerozoi
myQn-den Odovic phan M tr€n phAb tAy nam cta
ndp ldi doc D6 Dinh, Sapa, c6c thdnh tao OJovic
thugrrg den Pecrni hg phan bd roi rac doc theo bd
A! bec Song Hdng go'm cu0i k6t, d6 phidn s6t vi
da vOi dolomit diep Sinh Vinh. Cac thinh tp
bazan, ;6t bOt thuOc pecmi muOn vi Triat ph6t
tridn rdt han chddoc theo ria c6c dfrr giy lon.

Phdn dong nam cfra DDGSH Id cdu htc dang
dia hdo.kidu btc rhang, triing Kainozoi SOng Hdng,
duge ldp ddy b&i c6c trdm tich s0ng h6 ch?a than
Neogen ph6t tridn doc theo thung l0ng Song Hdg,
SOng Ln. Phrj tr€n cing li lcrp rrdm tich De trl adv
nr vdi chuc m6r tdi hing trAm m6t.
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DDGSH bao g6m mOt hO thcing dftt g6y
phuong chi dao tty bec - dOng nam (SOng [,0,
Vinh Ninh, Song Chiy, S0ng Hdng, Fansipan) vd
mQt s0 dtrt g6y c6 phudng c6t ch6o md ndi bat hdn
cri li drit g6y 6 v! tuyOh Binh llc ch4y ti Hod
Binh tdi Th6i Binh, DDGSH c6 bidu hien trudt
blng tr6i 16 n6t hon lA truot bing phii do 6,nh

huctng cta dich truot khdi Dong Duong vd phia
dong nam t6l. C6 f kidn cho ring DDGSH ld ddi
trudt dudng phuong phfrc hqp do su va cham
ming An- Au A vd c6 su ddi huong truot bing
trong thdi k! O Triat dOn nay [9]. Giai doan truot
bangh6ikdt thtc c6ch day khoing l8-15 rri€u nam
vi hiOn nay b_idu hi€n dOng hoc Id truot blng phrii ;

trong giai doan dQ tf - hipn dai doc theo DDGSH
li khOng ddng ddu md di chi cria n6 ld c6c d6 si€u
bien chdt Proterozoi, Paleozoi bi cd n6t, dAp vd
quan s6t thdy doc cic dttg6y trong d6i ph6 huf.

2. Trudry di thtttng trong luc Bouguer

So dd phan bO di thudng trgng lgc Bouguer m0

1i trong hinh l. Nhin chung trong pham vi ddi ndy
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P zro ta'

ph6t tridn dang cdu truc d4ng dii cfra di thucng viri
bi€n d0 lor. Day li ddi cdu tr0c di thuong kh6c
biOt so v6i mi€n truong.pOng B6c c6 cdu truc dn
dinh vd midn trucmg Tay B6c c6 cdu trtc rdt phfic
tap. Bidu hion 16 n6t nhdt ld su hinh thinh cdu truc
duong tuong ddi ldn tn)ng v6i dei ddi nAng Song
Chiy vd mOt h0 thdng cdu truc Am dang dii hep
k6o ddi trong pham vi trfrng SOng Hdng. Vdi bidu
hi0n Cdc trung trudng trong luc nhu vAy phin 6nh
tinh chia c6t vd phAn di lon v6 Tr6i Ddt trong
pham vi ving nghi€n cfru.

C6 bidu hiOn 16 n6t bdn phu ddi cdu truc di
thuong trong pham vi DDGSH (Hinh l), d6 In :

l) Phu d6i duong dang Cii S0ng Chiy (Ags =
-20+ -75 mgl).

2) Phg d6i duong Gia t-am - Hii Phdng (Ags =
+5+ -15 mgl).

3) Phuddi ArnD0ngQuan(Ags= -15+ -35 mgl).

4) Phu ddi duong Nam Dinh (Age - +5 + -5mgl).



III. PHUONG PIlqI' PHAI{ TiCH TN UE.U

Nhim loai tnl tinh da nghigm cfra bii to6n

trong lgc trong thidt l0p mo hinh cdu tnic - mAt d0

dgc c6c tuydn c6t qua DDGSH ch0ng tOi xay dung

quy trinh phAn tich Oi liQu trgng lqc gdm 2 budc :

l) Xic dinh ranh gioi cdu r0c trOn co s& ce'u

truc di thudng vd c6c thinh phAn truong dd bidn

ddi nhu nang h4 trudng, tffi gradien ngang, thing
clfmg vd gradien chudn hoi toin phAn. Cic kdt qui
phan dch dinh tinh niy duoc srl dr,rng nhu nhilng
kdt qui ban ddu phqc vg thidt lap mo hinh giei bni

to6n thuan trgng lr,rc. Ching h?n, m4t c6t thgne

dtmg di thutng trortg luc, mdt cit gradien thing
d(mg vd mat c6t gradien chudn ho6 todn phAn ld
nhiing thOng tin ban dAu bd ich cho viQc nhAn

d4ng hinh th6i vd do s|u c6c don vi cdu trtc v6

Tr6i Ddt. Trong khi d6, m4t c6t gradien ngang di
thucrng trg ng lu. c phin 6nh khi rd n6t ranh gi6i cdu

trfc c6c vAt thd c6 ddc trung mat dO khec biet.

2) Giai bdi to6n mo hinh hai chi€u v6ri thong sd

ca'u trtc duo. c thidt lAp ban ddu n€n co s& bdi to6n

phln tich dinh tinh vi m0 hinh mft dQ c6c lop de't

d6 hOn b€ mft ldy theo thOng sd vet li do Tdng

cuc Dfa chdt vi Kho6ng sin cong M nem 1984.

1. Phdp bidn ddi trudng d! thtrdng tro. ng lyc

NhiQm vu co bin cfra c6c ph6p bidn adi tnrcmg

trorrg lu. c li t6ch tuong quan s6t thdnh cac ftinh
phAn nrcrng img v6ri ddi tucrng dia chdt nim & cic
do slu khic nhau, 6 day chirng tOi sfr dung mOt sO

thuot to6n bidn ddi truc,ng nhu sau :

a. Nang ruong lOn nrla kh0ng gian phia trOn

(hai vd ba chi€u) ;

b. Thidt lfp gradien ngang theo diQn ;

c. Ha trudng xudng nta khong gian phia du6i ;

d. Xey dpg m4t cit thing dung dl thudng

trgng lu. c ;

e. Xry dlmg mqt cit gradien ngang di thudmg

hong lu. c;

g. Xay dlmg mdt cit gradien thing dung df

thuc,ng trgng luc vi
h. Xay dlrng mgt cit gradient chudn hoe toan

phdn.

Dua tren c6c kdt qui cfra ph6p bidn Cdi truong

chfing toi thidt lQp m0 hinh so bo cac don vi cdu

trfic chinh v6 Trai Ddt doc c6c nrydn nghien crlu

dd thidt lap vd giii bii to6n trortg lu. c hai chidu.

2. Gidi bii toin mA hinh tr.ong lqrc hai chiE'u

Chring tOi ding dqng m0 hinh da gi6c trong
gi6i bni to6n thuen trgng lgc, cOng thfrc tinh to6n

duoc m0 ti kh6 chi tidt trong [8].
Thanh phdn nim ngang vn thing d(mg truong

trgng lqc dugc xdc dinh trOn co s& cong thfrc [8] :

Lg, =ZGpiZ,
';' (l)

L8, =2GPLXi
i=l

trong d6 ; Zi, Xi - tich ph0n duttng doc theo c4nh

thrl i cfra da gi6c, G - he sd hdp din trong trudng,
p - mflt d0 cria da gi6c.

Trong hQ toa d0 vuong g6c, neu x6c dinh duo.c

to4 dQ cria didm tht i (Xi,Zi) theo g6c quay 0; vi
bdn kinh rr ta c6 thd x6c dinh duo. c Z vd X theo

c0ng thrlc :

z = Alr,,,-0, )* 
" " ?1, (2)

x=A[-(e, -er)*rr"2]

v6d : A=?z-xt\nzz-xrzr), B=21,
(t, - rt )' +\2, - z1)' x2 - xl

,r2 -- ,! + tl vi ,| = t3 + t2z.

Dd xic dinh 0r vi 02 ca sfi dqng cOng th0c:

,,=,^,'(rJ uot voii=1,2. (3)

Ta bidt rlng g6c 01 vi 02 bidn ddi trong gi6i
han tt -n ddn +n vi vAy trong khi x6c dinh (0r-02)

s€ xdy ra c6c trudrng hqp sau :

l. z1 vl zz doi xung thi :

- khi x1z2< x2z1vd 22> 0 thi 0r= 0ft2tr;
- khi x1z2 > x2\ Yd 21> 0 thi Qz= 0z+2ni -(4)

- khi x1z2= x2z1 thi X=Z=O'

2. Ndu xt=zt= 0hodc x2=t2=Q (5)
thi X = Z=0,vir

3. Ndu Xt = X2, th\ Z = *rln2,rr (6)
X = -xt (9, -9, )
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Dd tim nghiQm cria bii lo6n nguoc ta thidt laP

hlm:
n ? -lt

F = l[Ag.(x,,!,) - Lg,(x,,y,)]- (7)
i=l

Iv. cAu rRUc - r"rAr o0 vd mer oAr

V€ d4c tnmg c{u tr6c v6 Trei Ddt DDGSH vd

kd c0n dd dugc dd ctp t6i nhidu [3, 7, 8, lO,12,
13, 15,l6l, d6ng luu i nhdt le [12, 14-16].

Tr0n pham vi lSnh ttrd Vigt Nam DDGSH gin
lidn voi hai cdu trfc dia chdt chfr ydu li ddi ph(tc

ndp ldi Song Chiy vi cdu tr6c dang dia hdo, trflng
Kainozoi Song Hdng. CAc kdt qui nghiOn cfu
tudc d0y vC d4c fimg c{u firc bOn trong v6 Trii
Ddt theo Bi liQu dlq vQt lf chri ydu t4p trung trong
pham vi trflng Kainozoi Song H6ng. Ddi v6i phrlc

ndp ldi Song Chiy ittAc gi6 quan tAm ; m6i day,
hen cd s& sr? dgng td hqp phuong ph6p diQn vi
diQn tD telua, ViQn Vet lf Dia cdu dd nghiOn ciru
mlt cit cdu trfic ngang qua DDGSH t4i khu w.c
Yen Bai [7].

Nhim tim hidu chi tidt hcm d{c tnrng cCu rfic
v6 Tr6i Ddt DDGSH, chtng toi ifi thu ttap, phan

tich, xrl lf tei liQu dia vP lt fien co s& giii bni to6n

ngugc trgng.luc tren 5- tuydn cit vuong g6c vfi
DDGSH, dQ lQch chudn giila tdi liQu quan s6t d!

AgB (mgl)

a\-----/

thudng tro.ng lu.c Bouguer vd di thuong tinh toin
theo mo hinh dat gi6 fi tuong ung ld : l,@, 1,O7,

0,99, 0,78 vi 0,90 mgl.

MO hinh cau truc - m{t'dQ DDGSH trinh bAy

r:ong hinh 2-6 vd, moj sd d6'phAn bd do sau thd

nlm mpt ranh gi6i co bdn nhu mat kdt tinh, met

Moho vd hQ ttrdng cic dfrt gly stu chirh (hinh 7).

So v6i c6c cong trinh nghiOn ciru tru6c day thi ket
qui nghion cfru niy c6 d0 chi tidt ve nhidu didm

m6i hon, dac biQt li ph6t hiQn d6i dft gily sau Hoi
Binh - Th6i Binh vi su v6t m6ng cria v6 tai khu

vuc N(ri Con Voi. Thdng sd cdu trfrc v6 Tr6i D{t
ta khu vuc Ybn B6i d4; thidt lep ln phn hqp vdi
kdt qui ttrtm dd diQn tD telua [7].

TrOn co s& kdt qui nh{n dugc c6 ttrd m0 d dac

tnmg cdu tfic v6 Trii Da'tDDGSH nhu sau :

1) DDGSH bao trim toin bQ d6i nang dang dii
mn ranh gid phia du6i v6 Trei Ddt (mdt Moho)
phuong tly b6c - tlong nam, bi€n dQ nang so voi
d6,i ceu tmc Dong Bic v€ cSnh dOng bic c6 thd d?t

+5 km.GiefinryQt'ddi dg san m{r Moho nh6 nhdt

& khu v.uc tiing Kainozoi Surg Hdng co $rd chi nim
6 nulc 2-24 kinb FhuOng tey bic, tlng dAn tn
tnmg talr trftrg SOng Hdng vd phia I io Cai, chinh

taidly,lheo k& qui trth toin c&a ch0ng toi, dQ s0u

mflt Motro cfing chi dd Sra ri xO xi 30-34 km.
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Hinh 4. Mo hinh cblu truc mAt dq tuydn C-C

2) C{u ffrc mat m6ng kdt tinh DDGSH c6 bidu
hiQn phrlc t+p, kd ci vd do sau thd nim tfui huong
p.het tridn. Mit m6ng kdt tinh l0 ra tr0n be m?t tren

-mQt di0n tich lon, bao phfr hdu nhu toan bQ dfi
phfrc ndp ldi Song Chiy. Trong khi d6, trOn ph4m

vi phia d0ng nam cfra ddi ph6 huf, t4i khu vr;c

trfing Kainozoi Song Hdng mat m6ng kOi tinh chim
t6i d0 slu 8-10 km. C6 thd n6i hai cdu trtc chffi
cfra DDGSH duqc phin 6nh 16 n6t tren so dd ph0n

bd dg sau mgt m6ng kdt tinh. D6i phfc nep ldi
Song Chiy duo. c d4c tnmg b&i dd nang cfra m4t

m6ng kdt tinh voi biOn d0 n0ng so vdi d6i Dong
B6c vi d6i Tey Bic li lon, c6 thd dat t62-4 km vi
l6n hon, t6i 4-5 km noi gi6p ranh v6ri cdu trfic lirn
chim T0 I-€. Trong khi d6, tai trung tAm ffing
Song Hdng, biOn dQ l0n chim rnit m6ng ket tinh c6

thd d4t t6r 6-7 km so voi canh doqg b6c vd c6nh

tay nam cfra ddi ph6 huf (hinh 2-7).
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tW Ndirom6nskgtrinh

l-J Ranh gi6i mft m6ng k5t tinh

l: Ranhgi6im{tMoho

O oons Tridu - Cdm PhA

@ viarrri - H5i Phdng

@ song Lo

@ rrrnn Hinn

@ songchAy

@ s6ns Hdng

@ Fansipan

@ annlqc

Hinh 7. CCu truc mlt ranh gid co bin v6 Tr6i Ddt

4) Co bidu hiQn 16 n6t bidn ddi ngang mft dQ

trong lop trAn tich vi trong v6 kdt tinh. MAt dQ

trung binh v6 trAn tich bidn ddi tong gi6i hen

2,59-2,65 g/cm3 trong khi mat dq v6 kdt tinh le
khoing2,85-3,10 gl" t.

5) Ce'u thanh DDGSH lA mOt hQ thdng ffi e6y
phuong chfr dqo tay bi - dong nam (Song Ln, Vintr

' Ninh, Song Chiy, Song Hdng, Fansipan) vt nroJ sd

drrt g6y c6 phucrng cit cheo mn n6i bat hcrr ci li
drlt g6y 6 vi tuydn Binh L.uc ctrey d Hoe Btoh t6i
Thei Binh. C6c drrt g6y niy dfu c6 d0 9u xuy€n
cit ldn, xuyOn v6, vdi goc cim khong l6m so voi
phuong thing dung. Chfing chia cit v6 Trii D{t

-d6i 
niy thinh c6c cdu tr(rc dene Xndico bidu hie.n

chenh lQch m|t dQ nim ngang kh6 lfu Gnnh 7).

xfr luAn
l) HQ phucrnC phep dugc thidt lAp nhirn muc

afcn tim hidu m0 hinh mlt d0 khu wc nghiOn ctu

h hqp lf vi c6 ttrd srl dr;ng c6 hiQu qui trong phan

tich tii liQu trong lu. c & nhfrng khu vu. c cdn thidu c6c

kdt qui nghiOn cfru kh6c cO dO tin cly cao hcm nhu
phucmg ph6p dd sAu dia ch{n vd diQn tir telua... Uu
viOt cria h0 phucng ph6p nny li srl dung dac tnrng
phan tigh dinh tinh lim co s& ban ddu cho thidt l4p

mo hirft dinh lugrg nghiOn crlu. ct'u tnrc mlt d0

theo trry€n vdi do tin cfy cao hon.

2) DDCSI li d6i n0ng hrdng ddi ranh gi6i mat

Motro. Bien dQ nang hrdng dcii mat ranh gifi ndy

so vfi doi cdu trfc lan c0n c6 thd d4t tdi 6-7 km.

Gia tri tuyQt ddi d0 sau m{t Moho & day c6 thdchi
nim & mfc xdp xi 22-32 km voi xu thd tang ydu

theo phuong tAy b&c. C6 sq phan di mqnh mf,t

m6ng kdt tinh theo phuong dong nam, ttr ch6 lo ra
hOn b€ mat & khu vuc d5y n0i Con Voi t6i dQ sAu

8-10 km & trung tllm triing Kainozoi Song Hdng.

3) C6 bidu hiQn 16 n6t bidn ddi ngang m{t dQ

trong l6p trAn tich vd trong v6 kdt tinh. MAt d0
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--

ieh ddi trong gidi h+n

m4t dQ v6 kdt tinh lA

Ctng edn n6i th0m rdng, mn dAy mdi ehl iA

mQt sd kdt qui eria c6c t6c giA v€ dfc trung c{u
tr0c - m{t dQ DDGSH md cdn dugc tidp tgc di sau

nghiOn cfu ehi tiCt hdn.

Xin chAn thinh e6m on Gs Ts B0i Cong Qud aa

d6ng g6p nhiCu f kidn quf b6u trong qu6 trinh
holn thiQn cOng trinh ndy.
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SUMMARY

Density model of the Red River Fault Zone

Gravity inverse problems of 2D have been used
by the author for the studying of density model of
the Red River fault zone (RRFZ) in mainland of
Vietnam. The depth to the Moho surface of RRFZ
isvaried inthe range of 22+32 km. In the Chay River
zone, the crystalline basemgnt outcrops in positive
areas with NW-SE direction. The basement in the
Red River depression lies at a depth of about 8+10
km in it's central part. The average density of the
crystalline crust varied from 2.89 to 3.10 g/cm3
while the dens^ity of the sediment crust is. about
2.59-2.65 g/cm".
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