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PAC TRUNG CAU TRUC VO TRAI PAT
KHU VUC BAC THANG THUY DIEN SONG PA

THEO KET QUA PHAN TiCH SO LIEU TRONG LUCVATU

PHAN THANH QUANG',

CAO DINH TRONG', PHAM NAM HUNG', BUI VAN NAM?
"Vign Var Iy Dia cdu, Vign HL KH&CN Viét Nam
Vién Dja char va Dia vat Iy bién, Vign HL KH&CN Vigt Nam

Tom tit: Bai bio nay de cap toi dac g cau trie vo Trai ddt khu viee bac
lhang thiiy di¢n séng Da trén co si phan tich tai ligu di rhmmg trong le Buoguer
két hop tai li¢u dj thwong tie hang khong. el qua nghwn cteu cho thay: Cae dit
gay cap 1 ¢6 dp sdu xuyén vo va phan déi cau triic vo Trai ddt gom: Lai Chau -
Di¢n Bien, Phong Tho, Som La v Muong La - Badc Yeén. leong phat tr wn chii
yeu ctia cac dut gay nay la: Tay Bic - Béng Nam, mot S0 it phat trién theo
phicomg a kinh tuyén, G vi tuyén va Pong Bic - Tay Nam: D6 siu mat mong két
tinh bién dm phiec tap. tie o ra trén mat dén dg sau 5,5 km. Chénh léch mat do
giira lép tram tich (2,62-2,66 g/cm)’ phia trén va lap granit (2,70-2,76 glem’ Y)
phia dwoi la khoung 0.08 g/em’; Do sau mat Conrad thay doi tie 8,0 km dén
18,5 km. Ranh gici nay biéu hién sw chénh léch mat do gitea lop granit (2,70-2,76
g/lem’) va lap basalt (2,90-2,94 g/cm ) phia dwdi, sw chénh léch nay khodng
0.19 g/un D¢ sau mat moho llmy doi tic 21,3 km d@én 35,4 km, co xu hweimg ning
ién & déng nam va chim dan o @y bac. Sw chénh lich mdt do gitea lop huwll

(2,90-2,94 g/em’) phia wén va lop manti trén o phia deci la khoang 0,4 g/em’.

1. MO PAU

Khu vyre bac thang thuy dlcn Song Da
ndm ¢ Tay Béc Viét Nam, noi day c6 5 hd
chira thuy di¢n 16n la: Hoa Binh, Son La,
Lai Chéu, Ban Chat, Huoi Quémg

Nghién ciu dic tnmg ciu tric vo Trai
dat khu vire bic thang thiy dién Song Pa la
mot trong nhung nhiém vy quan trong cua
dé @i doc lap cap nha nudce giai doan 2015-
2018 (md so DTDLCN.27/15). Dac diém
phan b va cau triic cua dirt g.:y sau 14 co so
khoa hoc cho viée nghién ciru dy bdo viing
ngudn va co ché hoat dong dong dat. Trong
khi do, dac lnmg phan 16p ngang cha vo
Trai dat lai co vai tro quan trong trong
nghién ctru dyu bio ting houl dong (tang
phat sinh dong dal) cua dong dat,

Pi c6 mdt 50 cong trinh nghién ciru vé
ciu triic sau vo Trai ddt va h¢ thong dirt
giy kién tao Tay Bic Viét Nam va ké cian
bing cic phuong phap dia vat 1y khic
nhau [1, 2, 4, 7-12, 14]. Cic nghién ciru
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nay co d§ chi t:el chua cao, khong dép
ung dugce yéu cau dit ra ciia dé tai. Chinh
vi vay, trong khudn kho bai bao nay cac
tac gia sir dung ban dé dj thutmg trong
luc Bouguer co d¢ chi tiét cao hom,
chuong trinh phén tich trong lye 2%D tién
tién hon, két hop tai licu dj thudmg tur
hang khong dé nghién ciru dic trung ciu
triic vo Trai dat khu vyc bic thang thiy
di¢n Song Da.

Il. DAC DIEM CAU TRUC DIA CHAT
KHU VU'C NGHIEN CUU

Theo Tran Van Tri va Nguyén Xuin
Bao [14], trong pham vi khu vie bac

thang thay dién Song Da ton tai cac cau
tric dia chét sau (Hinh 1);

1) A dia khu bién chat cao luc dia tién
Cambri tai bién cai trong Phanerozoi
Phan Si Pan;

2) Pai tao mii Paleozoi sém Tay Bic
Bo;



3) DPai tao nui Paleozoi mugn -
Mesozoi sem Tricong Son;

4) Pai tao nii Indosini Mekong: Pién
Bién - Louangphabang;

5) Dai tao nii Indosini Mekong: Dién
Bién - Louangphabang;

6) Hé rift noi luc Permi muon -
Mesozoi Song Da;

7) Hé rift noi luc Permi mugn -
Mesozoi Ti Lé.

Nhin chung trong khu vic céc ddi ciu
truc cé phuong TB-DN.
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Hinh 1. Cdc déi cdu tric trong khu viee ngh:en cieu [1 4}

ll. CO' SO’ TAI LIEU VA PHUONG PHAP
NGHIEN CUU

1. Tai liéu sir dung trong nghién ciru
dac trng cau triic vo Trai dét

Trong nghién clru ndy cac tac gia su
dung tai li¢u trong luc mit dét va tir hang
khong:

- Di thudmg trong luc Bouguer (Hinh
2) sir dung trong bai béo nay dugc xay
dung trén co sO cac s0 ligu do dac trong
lyc qua cac thoi ky cia Tong cuc Bga chat
va Khoang san Viét Nam; mét so luong
Iom cac gid tri do dac trong luc cua Vign
Vitly bia cdu phuc vu vi phén ving dong
dat cic ¢ong trinh thuy dién Tay Bac Viét
Nam (Hoa Binh, Son La, Ban Chat, Hugi
Quang, Lai Chau...) véi 3.299 diém do
wong mg 11,8 km*diém. Dj thuong
trong lue Bouguer duge xdc 1ap trén co s
cong thire trong lye binh thuong quoc té
nam 1980 va hiéu chinh dia hinh v&i ban
kinh ngoai dén 70 km [3-6, 12].

- Dj thudong tlr hang khong ATa (Hinh
3) duoce trich luge tir ban do tir truong
hang khong do doan Dia vit ly may bay
thianh 1ap nam 1995 vai ty 1€ 1:200.000.

2. Phwong phap nghién ciru

a) Phwong phdp phan tich tai li¢u
trong lwe va tir phdt hién dirt gay

Céc dit gay khu vye bic thang thay dién
Song Da dugc phat hi¢n trén co s¢ tai llc;u
trong lyc va tir dya theo mot sb dau hiéu va
tiéu chudn sau day [1, 3-6. 13]:

1. Cac ddu hi¢u nhén biét dit gav tir
ban @6 di thwong trong lec, _tie va ban do
bién d@6i trieomg di thuong gom:

- Dirt giy thudmg lién quan vai trudomg
gradient kéo dai;

- Ving ranh gidi gitra hai khu vyc ¢6
hudng céu tric di thudong khic nhau, hay
noi cat chéo cua cac di thudmg cé hudng
ciiu triic khac biét;
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- Sur dich chuyén ctia cac di thuomg c6
dqng tuven tinh kéo dai va su xuat hién
cac nep oiin cua dudng dong mirc.

Pay la nhimg dau hiéu nhan biét ban
dau bang phuong phap nhan dang so bd.

2. Sir dung két qud tinh todn mé hinh Iy
r}unu cho truomg hop bai toan ba chiéu
vi hai chiéu khi sir dung cic phuong phap
nang truong, ha trudmg, tinh gradient &
cac do cao nang truomg di thuomg, tinh
gradient ngang, gradient thang dimg va
gradient chuian hoa toan phin di thuémg
trong luc dé 4p dung cho tirng mé hinh cu
thé. Khi niang truong va tinh gradient
ngang 1én cac dg cao khic nhau, truong di
thucmg trong luc s¢ phan anh ddc trung
cdc khoi nang, sut la tiéu chuan nhan bict
vé sy ton tai dit gay. Kcl qua tinh
gradient chuan hoa toan phan di thudng
trong lye thu dugce cac diém dac biét lién
quan dén cac khéi gy di thuomg.

3. Tinh gr adient ngang di thzrng trong
lee: D61 vii moi lru0’ng nghién ciru dia
chal khi ranh gi¢i phan chia mét dg 13
thing dimg thi két qua tinh gradlent
ngang trong luc cho phép ta xic dinh
duoe diém cuc tri (cuc dai hay cuc liéu)
ma vi tri cua ching thu'o'ng tring véi vi tri
tiép gidp cua hai don vi dia chit khac
nhau. Va d6 thuéng cung la ranh gidi
lhang dung vé mit khong gian, Néu mat
tigp gidp khong thing dimg thi cuc tri
gradient ngang s€ bi dich sang phia bén
goc nghiéng va ving cuc tri duong duge
tao ra ngay dudi ranh gioi phin chia va
hai bén la cyrc tri am.

4. Déu hiéu tir két qua tinh gradient
thing dtmg chuan hoa toan phan theo
tuyén 14 cac diém dac bu;t khi tinh chuyén
iruémg qua vt thé dia chat. Diém dac bigt
thuémg xuat hién ngay trong vat the hodc
trung vi cdc mep ngoai vt thé dia chit
gdy di thudng theo hinh dang cho trude.

b) Phwong phdp ngluen ciru dac
trung cau tric vo Trai dat doc cdc tuyén

Qui trinh phan tich tai li¢u trong luc

Bnugucr doc theo cac tuyén nghién clru
duge tien hanh theo cac bude sau [5, 6]:

Buée 1: Tinh todn mit cit gradient
ngang trong lyc;

Bude 2: Mat cat gradient chuin hoa
toan phan;

Birde 3: Mit cit hé sd cau triic/mit dg
trén co s¢r bai todn mé hinh try tron ndm
ngang.

Dya trén co s¢ cac két qua phan tich
mat cat trén day cho phép ching ta xac
dinh vj tri cling nhur goc d6, huéng cim
cua dut gay. Tir cac két qua phan tich
ndy chung ta ciing ¢ thé xay dung mo
hinh ban dau phuc vu viéc gidi bai todn
trong luc 2%D.

Giai bai toan ngugc trong luc 2%D
(sir dung phin mém GM-SYS cua hang
Geosoft) nghlcn ciru ddc trung ciu triic
vo Trai dat doc theo tuyén nghién ciru.

Két qua phén tich trong lyc Bouguer
cho ta birc tranh vé mo hinh cau trac vo
Trai dét doc theo 7 luyen (Hinh 3) nghlcn
ctru phan b kha dong déu trong pham vi
khu vye nghién ciru.

Céc phuong phap giai bai toan mé
hinh duge ching téi ap dung cho phin
tich tai li¢u trong lyc khu vuc bje thang
thay dién Song Pa gom [5, 6]: Mé hinh
da mac nhiéu canh; M6 hinh ling tru
nhleu canh va bai toan mé hinh try tron
nim ngang. Pdy la cac phuong phap
duge céc tic gida sir dung nhiéu ldn va
trén nhiéu khu vuce thude lanh thé Viét
Nam. Cac phuong phép nay co hi¢u qua
trong nghlcn cuu dac trung cdu triic vo
Trai dat & nhu'ng, noi ¢6 diéu kién céu
tric dia chat phirc tap nhu khu vire bic
thang thuy dién Song Da.

IV. KET QUA NGHIEN CUU

1. Hé théng dut gdy sdu khu virc bac
thang thuy dién song Da

Hé théng dirt giy sdu khu vie bic
thang thuy di¢n Song Pa dugc trinh béy
trong Hinh 4. Trong nghién ciru nay, cac
tac gia chi dé cap téi cac dirt gay cap |
(dm gay xuycn vo) va cip 11 (1a dirt gay
noi vo) va duge mo ta nhur sau:
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Hinh 4. Ban do hé thong diet gay khu viee be thang thiy dign Song Pa.

a) H¢ thong diit gay cap I:

Durt gay Dién Bién - Lai Chdu: Dint
gy Lai Chau - Dién Bién thé hién trén
ban db di thuomg trong luc Bouguer la
mot ranh gidi phan chia déi céu tric. Phia
dong 1a ciu tric am fwrong déi, biéu hién
la cic chudi di thuomg ndi tiép nhau ¢
gia tri di thuong trong lyc Bouguer trong
khoang -(105-80) mGal. Phia tiy la céu
tric duong tuong doi, déi cau tric Murdmg
Té, biéu hién la cic cic duomg ding di
thuong uén nép co gia tri Bouguer thay
doi trong khoang -(100-90) mGal. Ban
than dirt gay trung voi dai gradient ngang
di thuéng trong lyc Bouguer cuc bd ndi
nhau v6i gia tri cuong d¢ trung binh
1-3,5 mGal /km.

DBut gay Lai Chau - Dién Bién ciing co
bicu hi¢n phin ddi cdu tric dji thuong tir
hang khong AT.. Phia déng la cau tric
duong twong ddi, biéu hi¢n la cdc dj
thuong dong tam cuc b thanh chudi co gia
tri thay d6i trong khoang -(200-120) nT,
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Phia tay la céu triic am twong d6i cla déi
cau triic Mudmg Té, thé hién la cac dai di
thudng véi gid tri truéng tir thay déi trong
khoang -(240-100) nT.

Dit giy c6 phuong phit trién kinh
tuyén, cim vé phia iy, d dai trén 100 km.
D) sau anh hwéng cua dit gy la hon
60 km. Dut gay co biéu hién la ranh gigi
phén chia ddi cdu tric cac mét co ban vo
Tréi dat.

Dirt gay Phong Thé: Pt giy Phong
Thd thé hién trén ban d6 dj thuémg trong
lwe Bouguer ¢6 biéu hién phin chia dai
cau triic. Phia dong bic la cdu trac dm
twong ddi cua céu tric Ta LE, biéu hién la
cac dj thuomg dong tim cé gia tri thay doi
trong khoang -(160-120) mGal. Phia tay
nam la cau tricc duong twong déi, thé hign
la cdc di thuomg cuc bo nho noi nhau
thanh chudi véi gid tri -(85-65) mGal,
Phia tay bic coa dut giy dai gradient
ngang trong lye Bouguer cuc b co cudimg
d6 2,2-5,6 mGal/km va dang dai cudng do
trung binh 0,8-2.2 mGal/km.



Trén ban dd di thuomg tir hang khéng
AT, dirt giy cling ¢6 biéu hién phan chia
cau tric ve hai cinh cia dit gdy. Phia
dong bic la ciu tric am tuong doi, gidi
han phia tay cua tring Ta Lg, biéu hién la
cic khéi tron kht,p kin gid trji &m Ién trong
khoang dm vzn traim nT dén -100 nT. Phia
lay nam 14 cdu tric duong twong d6i co
gia tri di thudomg -(380-100) nT.

bt giy co phu‘o'ng, TB-DN, hu’é’ng
cim tay nam, d¢ dai trén 100 km. Do sdu
anh huong 35-40 km. Dut gay co biéu
hién 1a ranh giGi phéan chia déi céu tric
cdc mit co ban vo Trai dat.

3. it gay Som La: Dt gy biéu hién
ro nét phin chia déi ciu tric trén ban db di
thuong trong luc Bouguer. Phia dong bic
ld cau tric dm tuong doi, biéu hién la cac
duong dong mirc dang dai va cue bd thanh
chudi theo phuong dirt gy, co gia tri di
thubng -(118-60) mGal. Phia tdy nam la
cau tric duong tuong d6i, biéu hién la céc
duomg dong mic ¢6 gia tri di thuong -
(118-90) mGal. Dirt gdy nay tring véi dai

gradient ngang dj thuémg trong  luc
Bouguer gom cic cau triic nho ndi nhau
thanh chuoi cung phurong ¢ gia tri cuong
46 trung binh 0,4-1,4 mGal /km. Dut gdy
ciing thé hién phan chia ddi cau tric trén
i li¢u dj thuong tir ATa. Phia dong bic la
cau tric am twong d6i ¢6 gia tri di thudmg
thay déi trong khoang -(220-100) nT.
Phia tay nam la cdu triic duong twong déi,
ATs = -(200-40) nT.

Dt gay Son La ¢ phuong phét tnen
TB-DN, cim vé phia dong béc, do dai gan
270 km. D¢ sau anh hudmg cua dit gay
hon 60 km. Dt gay ¢6 bi¢u hi¢n la ranh
gioi phan chia d6i céu tric cac mat co ban
vo Trai dat.

4. Dirt gay Muong La - Bac Yén: Dut
gdy the hién rd phan chia d6i cdu tric trén
ban do di lhucmg trong lyc Bouguer. Phia
dong bic 1a cau tric am tuong ddi, biéu
hién la céc di thuong dong tam c6 gia tri
tr-(150-110) mGal va cac di thuomg dang
dai ¢6 gia tri tir -(60-50) mGal. Phia tay

nam la cz‘iu‘ tric dwong tuong doi, cic di
thuong dong tam c¢6 gia tri tr
-(100-70) mGal va céc di thuong dang dai
¢6 gia tri tr -(90-70) mGal. Dt gay tring
voi dai gradient di thuong trong luc
Bouguer ¢6 gia trj tir 0,4-3,8 mGal/km.
Dirt gdy cling biéu hién phan chia ciu tric
trén tai ligu dj lhuong, tir hang khong AT..
Phia dong bic 14 cic di thuong dm va
duong xen k& co gia tri thay déi tir
-(600-100) nT. Phia tdy nam la cac di
thudémg duong 6 gia trj tir -(150-210) nT.

Dit giy Muong La - Bac Yén, c¢o
phuong TB-DN, d¢ dai hon 200 km. Dirt
gay ¢6 doan tir Ta Vai vé Na Léch cam
ve phia tay, doan con lai cua dit gay cim
vé phia tay nam. Dj sdu anh hudng 20-
30 km. Pirt gay ¢6 biéu hi¢n la ranh gici
phén chia déi céu tric cic mdt co ban vo
Trai dat.

b) HE thing dict gay cap IT

Dier gay Mwong Teé: Trén ban do di
thuomng trong lwe Bouguer dirt gay cit qua
diém uon_céc dudmg dang dj thudng co gia
tri thay doi trong khoang -(160-115) mGal.
Ban thin dirt gdy trung véi dai gradient
ngang di thudmg trong lyc Bouguer co gia
tri trung binh 0,2-3,6 mGal’km. Pirt gay
cung duge phat hién theo tai li¢u tir hang
khong AT, bing h¢ thong cic diém uén dj
thuomg -(300-250) nT. Dt gidy co
phuong chung TB-DN, cim vé phna dong
bac, d6 dai trén 130 km, d6 siu anh
hudong 10-15 km.

Durt gay Miwong Nhé: Trén ban db di
thuémg trong lye Bouguer dirt gdy chay
qua cac diém uon dudmg dang di thuong -
(110-90) mGal. Gradient ngang di thuorng
trong lyc Bouguer doc dirt gy co gia tri
trung binh 0,2-0,8 mGal/km. Trén tai li¢u
tir hang khéng AT, dirt gdy tring véi diém
uon dudmg dong mirc -(180-150) nT. Dt
gdy Mudng Nhé ¢6 phuong phat trién T B-
DN, cim vé phia dong bic, do dai gan
80 km. D¢ sau anh hudng 10-15 km.

Dirt gay Nam Nhé: Trén ban d6 di
thuong trong lyc Bouguer dirt gdy chay
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qua cic diém udn duomg ding dj thuimg
-(148-125) mGal. Gradient ngang di
thuong trong luc Bouguer doc dirt gay ¢
gid tri trung binh 0,6-5,2 mGal/km. Trén
tai li¢u tir hang khong AT, dirt gy tring
vai  diem  uon  duong dong mie
-(255-220) nT. Dt gdy Ndm Nhé co6
phuong phat trién TB-DN, cim vé phia
dong bac, d§ dai trén 40 km, d6 sdu anh
huémg 10-15 km,

bt gay Tuan Gigo: Trén bian dd di
lhuong trong lye Bougucr dit gay biéu
hién cat ngang diém uon cic dudmg dong
mirc ¢6 gia trj thay doi trong gi¢i han
-(128-110) mGal. Ban than duat gay trung
vai dai .L',radiunt ngang di thudmg trong
lre Bouguer ¢6 cudng d¢ trung binh
0.2-2.4 mGal/km, Trén ban db di thudng
tir hang khong AT, dirt giy cét qua cac
cdu triic dang dong tam khép kin 0 gid tri
tir -(200-130) nT va di qua cac diém uon
¢6 gid tri tir -(210-190) nT. Dut gay Tuan
Giao co phuong phat trién & kinh tuyén,
cdm vé phia tay, d6 dai trén 100 km, do
sau anh huéng cia dirt gay la 15-25 km.

Dit gay Song Pa: Theo tai ligu di
thuémg trong luc Bougucr dirt gay bieu
hi¢n phan chia ddi cau tric. Phia Dong
Bic 1a cau tric im twong ddi ¢6 gid tri
thay ddi trong gioi han -(140-40) mGal,
Phia tdy nam la cau tric duong tuong doi,
thé hién bang cac di thuong cuc bd vai
gida tri thay d6i trong khoang
-(120-80) mGal. Pt gay nay trung voi
dai gradienl ngang di thudmg trong luc
Bouguer ¢6 cau tric dang dai c6 cudimg do
trung binh 0,2-0.8 mGal/km va dang dong
tim c6 cuong d6 -(1-7) mGal/km. Dirt
gdy cling biéu hi¢n trén tai liéu tir hang
khong ATy nhu la ranh gigi phén chia déi
cau triic rd nét. Phia dong bac la cau tric
duong tuong déi, co gia tri tr
-(180-200) nT va phla tay nam la ciu triic
am tuong dox co gia trj -(260-40) nT. Dirt
gay Song Pa co phmmg phat trién TB-
DN va a kinh tuyén, cim vé phla dong
bic, do dai wén 300 km, do sau anh
huong cia dirt gay la 35-0 km.
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Pt gay Nim Tong: Trén tai licu dj
thuong trong luc Bouguor dat giy co
biéu hién chay qua diém ubn cic duong
dong mirc di thuong c6 gia tri tr
~(155-105) mGal. Ban than dirt gay chay
qua mot s6 dai di thuong gradient ngang
trong luc Bouguer dang dong tdm khép
kin kéo dai cung phuong, c6 gia tri thay
doi tor 1.8-5 mGal’km. Trén tai liéu dj
thuomg tr hiang khong thanh phﬁn AT,
dit gay co biéu hu;n phéan chia cau tric.
Phia don{, bic 14 cic di thuong dang dai
co gia tri tlr -(350-140) nT, Phia lay bic 1a
céc dj thuong khép kin dong tam co  gid tri
tir -(150-10) nT. Dt gdy Nam Tong o
phuong phat trién TB-DN, cam ve phia
dong bac, do dai gan 90 km, dé sdu anh
hudng 10-20 km.

Durt gay Than Uyén: Trén ban db dj
thuomg trong lye Bouguer dirt gy biéu
hi¢n cat ngang diém uon cac duong dong
muc c¢o gid tri thay doi trong gidi han
-(136- IOO) mGal. Ban than dat gay chay
qua mot so dai di thuromg gradlenl ngang
trong lue Bouguer dang dong tam co gid
tri cudng do trung binh 1.4-4,2 mGal/km.
Dut gdy cting c6 biéu hién ro nét trén ban
do dj thuong tir hang khong AT.. Phia tay
bic la cau tric duong tuong ddi, biéu hién
1a cic duémg ding tr; dang dai va cac di
thuémg ddng tam gm tri tir -(280-10) nT.
Phia dong nam la cau tric am tuong don.
cac di thudng dang dai kéo dai va mot s6
di thudong dang dong tam ¢ gia trj wr
-(290-100) nT. Dut gay Than Uyén - Bic
Yén co phuorng phét trién TB-DN va hinh
vong cung, cim vé phaa dong nam, kéo
dai trén 100 km, d0 sdu anh huong cua
dirt gay la 15-20 km.

Dt gay Nam Khat: Trén ban db di
thuong trong lue Bouguer. Phia béc la cac di
thudng am co gia tri tr -(145-100) mGal,
phia nam la di thuémg am co gia tri to
-(150-115) mGal va di thuéng duong co
gid trj tir (75-62) mGal. Pt gay chay
qua dai di thuong gradient ngang trong
luc Bouguer c6 cudng d trung binh 0,6-
2.2 mGal/km. Trén ban dé di thuong tir



hang khong AT, phia bic 1a di thuéng am
lém ¢6 gid tri -(290-150) nT va mot so di
thuong duong nho ¢6 gia tri -(220-20) nT,
Phia nam li céc di thuéng dm lén ¢6 gia
tri tir -(600-350) nT. Pt gdy Nam Khat
co phucmg phat trién 4 vi tuycn cam veé
phia bic, do dai hon 60 km, dé sau anh
huéng tir 10-20 km.

Durt gay Mii Cang Chai: Dit gay thé
hién trén ban d6 di thudimg trong lure
Bouguer la ranh g ;,IO’I phiin chia déi cau tric.
Phia tay nam la cdu tric am tuong doi, biéu
hién la céc di thuong dong tam c6 gia tri
thay doi trong khoang -(130-50) mGal.
Phia dong bic 1a cdu tric duong tuong
di, thé hién di thuong 1a cic duong ding
voi gid tri di thudng trong luce ¢ day trong
khoang -(100-40) mGal. Ban than dit gay
tring voi dai di thuong gradient ngang
trong luc Bouguer nhod tao thanh chudi
cing phuong véi gia tri cuomg do trung
binh 1,0-2,0 mGal/km.

Pitt gdy ciing c6 biéu hién phan chia
ciu trac dj thuong tr hang khong AT..
Phla tdy nam la cdu tric duong tuong don
btcu hién la cic dudng ding tri thay dbi
diém udn va céc di thuong cuc bd nho, co
gid tri di thmmg -(240-120) nT. Phia dong
bic la cdu tric am twong dbi, cic dj
thuong cuc by ndéi nhau cod gia tri
<300-100) nT.

bt gay Mu Cang Chal c6 phuong
phat tricn BTB-DN, cim vé phia dong
biic, d sdu anh hudng cua dirt gay 1a 20-
30 km.

Put gidy Phu Yén: Trén ban d6 di
theomg trong lye Bouguer dirt giy biéu
hign phan chia doi céu tric. Phia bic 1a ciu
tric am tu(mg d6i, biéu hién 1a di thuong
dong tam c6 gia trj tir -(150-100) mGal.
Phia nam 14 cau tric dwong tuong doi, thé
hién dj thuomg & dédy 13 cac duomg déng
trj dang dai va dj thuomg dang déng tam
khép kin c6 gid tri di thuong trong luc
trong khoang ~(70-50) mGal. Dat gay
tning véi dai ndi cac chudi gradient ngang

di thuong trong luyc Bouguer khép kin,
cuong dd trung binh 04-14 mGal/km.
Trén ban d6 di thudng tir hang khéng AT,
Dt gy di qua diém udn cua cic di thuomg
dang dai co gia tri tir -(220-10) nT. Dt
gay Phii Yén co phurong phit trién DB-
TN, cdm vé phia dong nam, dai hon 30
km, d¢ sau anh huong cua dirt gay la 10-
15 km.

it gay Yén Chaw: Trén ban d6 di
thudmg di thuong trong lye Bouguer. Tai
khu vire Yén Chau, Bic Yén hai canh cua
dit giy la nhimg khéi di thudmg am va
duong d6i ximg nhau c6 gia t tir
-(110-800) mGal. Tir Bac Yén dén Thanh
Son dirt giy di qua diém udn cua céc di
thuong c6 gia tri tir -(70-35) mGal. Dirt
gdy tring voi dai ndi cac chudi gradient
ngang di thudmg trong luc Bouguer cé
cuong d¢ trung binh 0,6-1.4 mGal/km.
Trén ban dé di thudng tir hang khong AT,
dirt gay di qua diém udn cia cic di thuong
dang dai c6 gid tri tir -(180-120) nT.

Poan dut giy tr Yén Chay dcn Phu
Yén c6 phuong phit trién i tuyen va
cim vé phia bic, tir ba Bic dén Thanh
Son ¢6 phuong phat trién PB-TN va ¢6
hudémg cam tay béc, dut giy ¢6 chiéu dai
hon 90 km, d¢ sau anh huong ciia déi dint
gdy la 10-15 km.

Pt gay Mai Chau: Trén ban do dj
thuong trong lyc Bouguer, dirt gay di qua
diém udn cia cac di thudng c6 gia tri nr
-(80-20) mGal, hai canh cua dirt gay la
nhirg di thudong dang dai song song kéo
dai. Dt gdy chay qua dai gradient ngang
di thuéng trong luc Bouguer c¢6 dang song
song, cuong do tr 0,4-2,2 mGal/km, Trén
ban dé dj thuong tir hang khong AT, hai
bén canh cua dut gay la cac di thuong tr
am va duong xen ké co gia trj tir -(350-
50) nT. Dt gay Mai Chau c6 dang hinh
vong cung, phuong phat trién DB-TN,
cim vé phia dong nam, do dai trén
100 km, do sau anh hudng cioa dirt gay
10-20 km.
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13. it gay Phan Si Pan: Trén ban d
di thudng trong lyc Bouguer, dirt g,ay di
qua diém udn cua cac dudmg mirc co gid tri

tir -(50-25) mGal. Ban thin dint gay tring
vai dai gradient ngang di thuomg trong lyc
Bouguer goém céc cau tric nho noi nhau
thanh chudi cing phuong va ¢o gid tri
cuong d¢ trung binh 0,4-1,4 mGal/km.

Trén tai li¢u di thuomg tir hang khong
AT, cung thé hién ranh gio1 phan chia
doi cau tric. Phia dong bic 1a cic dj
thuong dang ddng tam khép kin am
duong xen k& ¢6 gia tri thay déi -(380-
30) nT, phia téy nam la cac dj lhu(mg
dang dai co gid tri -(130-10) nT va mét
s0 di thudng dang dong tam khép kin c6
gia trj tr -(130-60) nT.

Put gay ¢ phwong phat trién TB-BN,
cam vé phia dong nam, do dai trén
100 km, d¢ sau anh hudng cia dit gay la
10-20 km.

2. Cac mat ranh gi®i co ban vo Trai dit
a) Mt mong két tinh

Bé miat mong két tinh _trong khu vie
nghién ciru ¢6 hinh thai céu tric rét phirc
tap tir 1§ ra trén mat dén dé sau khoang
5.5 km (Hinh 4). Cdu tric 16m nhét co
phurong TB-BN & vung_., Tay Bic véi truc
dai hon 300 km la viing triing Song Da,
phirc hé uon nép Son La, d&i Sinh Vinh
duge bao bing dudng ding tri 3 km. Phiic
nep 16i thuge déi kién tric Nam C6 1a mot
cau tric 1ém duge bao bing duomg do sau
I km, chua dugc khép kin tai khu vuc
bién gidi Viét-Lao & phia nam. C hiéu dai
tryc cua cdu tao ndy trong lanh thd Viét
Nam ciing dat dén xap xi 200 km. Ranh
gidi mat moéng nay phan anh sy thay doi
chénh léch mat do giira lop tram tich va
l6p "gramt" bién ddi trong pham vi 0,07-
0,10 g/em® va mat do lop tram tich thay
doi & 2,62-2.66 g/em?.
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Hinh 4. Bg sau mat mong két tinh khu wiee lién ho thuy dién Song Da.
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b) Mat Conrad

Trong khu vuc nghién ciru mat
Conrad phan anh phan I6n la cc cdu tric
kich thude kha lom va ¢6 phuong TB-
DN, nam ¢ d¢ sau tir 8,0-18,5 km (Hinh
5). Tai khu vire déi cung dao Muong Te,
mit Conrad phan anh 1a mgt cau tric 16m
vai dudng dang sdu trong nhan 15 km
khong khép kin v& phia bién gidi Vigt-
Lio. Cau tric nay ngﬁn cach bai mot cau
tric nang & gitta vai cau tric ncp [6m
nam trong ddi Nam C6. D&i nép 1om

trong doi Nam Co ¢ ciu tric TB-DN,
bao ngoai la dudmg dong mirc 14 km, co
nhin khép kin dat t&i dé sau trén 16 km.

Tai khu vue dong bic dit giy Phong
Thé ton tai mdt cau triic 16m phuong TB-
PN c¢o duung ding sau nhan chua khép
kin tai bién gi6i Viét-Trung la 24 km. cau
triic ndy nam trong ddi Phan Si Pan va
duge ngiin cach van phan con lai cla cau
triic ¢6 biéu hién cua nép 16i bai dit gay
Than Uyén.
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Hinh 5. Pé sau mat Conrad klue viee lién ho thiy di¢n Séng Da.

Tai phfm gitra va dong nam khu wvirc
nghién ciru bé mat Conrad co d‘mg gon
song, phat trién mot $6 cau trac 16i ¢
kich thude trung binh.

Trong khu vye nghién clru gid tri mét
d6 lop granit thay doi trong khoang 2,70-
2,76 g/em’. Ranh gi¢i mat nay biéu hi¢n
sir chénh 1éch mat dg trung binh giira lop
"granit” va lop "basalt" la khodng 0,18-
0,20 g/cm’.

c) Mat Moho

B¢ mit Moho trong khu viwe nghién
e ¢6 phuong chung TB-DN. Bé mat

nay chim dan tir déng nam sang tay bic
trong gi¢i han khoang 22,3-354 km
(Hinh 6), noi sau nhat thuge déi dat c&
khoang 34-35 km va nhd cao ¢ vung
tring Song Pa - Tu Le.

Tai trung tim va phia déng nam khu
vuc thuge triing Song ba, Ta Le, ddi Sinh
Vinh, Ninh Binh ton tai mot cau tric nang
dugce bao bAng dudng dani, trj 27 km. Cau
triic nay co chiéu dai dat dén hon 100 km
chay theo phuong TB-DN, véi noi rong
nhit dat hon 50 km. Ciu tric nay chiém
toan b dién tich phan trung tam va dong
nam khu vye nghién ciru.
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Hinh 6. B¢ sdu mat Moho khu viee lién hé thiy dién Song Da.

Tai d&1 Mvong Té biéu hién mét ciu
tric 16m khong khép kin vé phia bién gidi
Viét-Lao, cau tric ndy co phuong TB-
PN, d6 sdu cdu tric nay dat tir 33-35 km.
Phén phia tdy bic ctua déi Phan Si Pan
thugc diy Hoang Lién Som cé biéu hién
clia mét nép 1om cé phuong kéo dai TB-
DN. Khong khép kin vé phia Lao Cai va
bién gidi Vtet-Trung. déi nay duge bao
bai dudng dong mirc 33 km, noi sau nhit
dat gan 35 km. Béi Néam Co ciing ¢o biéu
hién bgi mot céu tric nép 16m duoe bao
bai dudng ddng mirc 30 km, noi sau nhét
dat gan 35 km. Cau tric ndy kéo dai theo
phuong TB-BN. Dt gdy Son La la ranh
gioi gitra d6i nay va déi nang ¢ trung tim.

Gia tri mat d() Iép basalt bién ddi tir
2,90-2,94 g/cm’. Ranh gi¢i mat Moho
biéu hién sir chénh I¢ch mat do trung binh
gira lop basalt va Manti trén (mat do
3.3 g/em?) 12 0.4 g/em?’,
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V. KET LUAN

Tir céc két qua phan tich va xir 1y tai
liéu trong luc két hop vai tai liéu tir khu
vure bic thang thuy dién Song Da néu trén
cuia cdc tac gia cho thiy:

Hé thong durt gay trong khu vyre nghién
ciru kha phire tap, phat lncn chu yeu theo
phuong TB-DN, mol s6 it phat trién theo
phuong a kinh tuyén. Co 4 dirt gay chinh
cap | trong khu vuc gébm Lai Chiu - Dién
Bién, Phong Thé, Son La, Mudmg La -
Bic Yén, con lai 1a cic hé théng dirt gay
bic thip hon.

Mat mong két tinh bién ddi phire tap tr
10 ra trén mat t&i 4o séu hon 5 km, mat do
I6p tram tich 2,62-2.67 g/cm’.

Do sau mit Conrad thay doi tir 8 km
dén hon 18 km, mit do 16p granit thay déi
2,70-2,76 g/em’.



D6 sau mit Moho thay doi tir khoang
21 km dén trén 35 km, mat do 16p basalt
thay déi 2,90-2,94 g/em’. Mat dj cua
Manti trén 3.3 g/em’,

Cic két qua nay kha twong dong vai
cic két qua cua cac tic gia Ding Thanh
Hii (2003), Cao Binh Triéu (2005),
Nguyén Van Duong (2013).

Léi cim on: Day la mdt phan sin
pham ciia D& tdl Khoa hoc Cong nghé cap
Qum gia, ma so PTPLCN.27/15. Tap thé
tac gia xin chan thanh cam on sau sac Bo
Khou hoc va Céng nghé da cap kinh phi
thie hién nhiém vy nghién ciru nay.
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SUMMARY

Charasteristics of the Earth’s crustal structure in the Pa River
hydroelectric ladder region by using gravity and magnetic analysis results

Phan Thanh Quang, Cao Pinh Trong. Pham Nam Hung, Bui Vian Nam

This paper presents about the earth’s crustal structure of the Pa River ladder of
hydroelectric plants on the basis of Bouguer gravity and magnetic analysis. The results
have shown that: The fault of the I* order have a crust penetration depth and structure
zoning including: Lai Chéu - Dién Bién, Phong Thé, Son La, Muong La - Bic Yén. The
fault system was developed in the northwest - southeast, sub latitude, and northeast -
southwest directions. The depth of the crystallize basement varies quite complicatedly
from outcrop on the surface to 5.5 km deep. The difference between the density of the
above sediment (2.62- 2.66 g/cm’) and the below granite layer (2.70-2.76 g/cm®) was
approximately 0.08 g/cm’; Conrad surface- depth changed from 7.98 km to 18.49 km.
The difference between the density of the above granite layer (2.70-2.76 g/cm’) and the
below basalt layer (2.90-2.94 g/em’) was approximately 0.19 g/cm®; Moho surface-
depths change from 21.3 km to 35.4 km, they tend to be raised in the southeast and sank
slowly in the west. The disparity between the basalt layer density (2.90-2.94 g/cm’) and
the upper mantle layer was approximately 0.4 g/em’.

Nguedi bién tip: GS.TS Bii Cong Qué.



