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9-2000

PAC PIEM DONG HOC HE PUT GAY
SONG HONG - SONG CHAY TRONG KAINOZOI

1. MO DAU

He dit gdy Seng Hong - Song Chdy (DGSH-
SC) trong Kainozot (KZ) phat trién k& thira hé
PGSH-SC ¢6, da duge dé cap dén & nhiéu cong
trinh dia chat & trong nuéc va trén thé gidi. Song
chua dugc tic gid ndo nghien ctu k§ dic diém
dong hoc ctia he dirt gdy dwa trén bién dang pha
huy nhé nhu khe nitt. Thuc t€ trong he DGSH-SC
1 tap hop nhiéu dit gly duogc phat sinh trong qui
trinh hoat dong kién tao. Vi vay, nghién ciru 1am
sang t6 dac di€ém dong hoc (mat truot vi co thirc
dich trugt) cla cac dat gly kién tao thuoc hé
DGSH-SC trong KZ cb ¥ nghia khoa hoc va thuc
tién trong tim ki€ém thim do khoang san, va danh
gi4 du bao cac tai bién dia chat trong khu vuc.

Trong khuon khé bai bio nay, tic gid c6 tham
Khdo ket qua cha cic cong trinh di cong bo va chi
str dung hai phuong phap "ba heé khe nirt kién tao
cong ing" (KNCU) va "ddi khe nirt kién tao"
(DKN) [13, 14] d€ x4c dinh gi4 tri mat trugt va co
thirc dich truot cita he DGSH-SC & phén lanh thd
Viet Nam.

Co s§ s6 lieu x& 1y trén may tinh cda phuong
phap DKN va KNCU 1a céac s6 do vé khe nirt kién
tao (KNKT) trén cac thinh tao dia chat cb tubi tr
Proterozoi dén Neogen - Pe Tit, va két qua duoc
thé hién trén biéu dé cdu. Trén co s§ phan tich cac
cuc tri KNKT ciia biéu d6 cdu, cho phép xéac dinh
dvugc cic cuc tri KNKT cong img, va dai khe nirt
(dai cac cuc tri KNKT nidm trén mot cung cdu).
Bing 1y thuyét bién dang co hoc, co thé khoi phuc
lai mat trugt, hudng va goc cdm cla cic dat gly.
Péng thoi xac dinh duoc co ché dich truot clia dit
giy thong qua yéu t6 phuong trugt (Slip direction),
va quan hé vé vi tri khong gian cla cic cuc tri
KNKT trén biéu dé cdu.
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NGUYEN DANG TUC

II. SU PHAN BO KHONG GIAN VA
DAC DIEM DIA CHAT

1. Su phin bo’khong gian

He dat giy Song Héng bit ddu tr nam cao
nguyén Tibet. Phia TB Dali, 1a he dit gy
Tongdian. Tir Midu dén vinh Béc Bo 1a he dat giy
Song Héng. Hai phdn ndy dugc ngan chin bdi he
dit gdy Dali [12]. Hoat dong cla he dirt gly
Tongdian 12 nguén dong luc gdy bién dang hai
khai bién chat Xuelong Shan va Dicang Shan.

Tir Midu, he dat gdy Song Hong (DGSH) phat
trién doc song Nguyen (tén séng Héng & phia Trung
Quoc) vé phia dong nam. Dén Manpan (toa do :
x = 23°05'00, y = 103°08'20") he DPGSH chuyén vé
phuong 4 v§ tuyén mot doan dai khoang 10 km.
Sau d6 chang phan thanh hai he dat gly :

Hé dit gdy thir nhdt c6 phuong TB-DN (vin
dugc goi 12 he DGSH) chay doc song Nguyén dén
Lao Cai, va ti€p n6i 1a song Héng dén Viet Tri. Tai
day, he DGSH c6 xu huéng chuyén vé phia N-DN.
pirt gdy chinh ctia hé PGSH chay theo ria phia DB
ddy nii da voi Hod Binh - Ninh Binh (Viét Tri -
Son Tay - Xuan Mai - My Dic - Kim Son) va kéo
dai ra bién. Ngoai vinh Bic Bo, he DGSH chuyén
din vé phuong 4 kinh tuyén. He DGSH tr Midu
dén vinh Bic Bo dai tren 1.100 km.

Hé¢ dvin gdy thir hai tiép tuc phat trién theo
phuong & v§ tuyén khoang 10 km, sau d6 chuyén
vé phuong TB-DN va dugc goi 13 he dirt gy Song
Chay (PGSC). He dat giy nay chay dén bién gii
Viet - Trung & khu vuc Béan Phiét, va ti€p tuc chay
doc theo ranh gi6i PB clia diy Nii Con Voi (Ban
Phiét - Bao Yén - Yén Binh - Doan Hung). Tai
Doan Hung heé BDGSC chia thanh hai nhanh : nhanh
thir nhat goi 13 DGSC va nhanh thir hai goi 13 dit
gy Doan Hung - Tién Hai (DH-TH) .



Nhdnh thir nhdt clia h¢ DGSC phuong TB-DN
chay doc song Lo den Viét Tri - Phiic Tho - Pan
Phuong - Hung Yen - Xuan Thuy theo phuong TB-
DN, va chay vio vinh Bic B0 d6i huéng 4 kinh
tuyen song song véi hé DGSH. He BGSC daj trén
600 km,

Nhanh thir hai (din gdy PH - TH) bét diu 1y
Boan Hing bj ush theo phuong 4 v§ tuyen khoing
5 km. Sau dé, dint gdy DH - TH [ai chuyén vé
phuong TB-DN, chay doc theo ria DN nui Lang
(Lap Thach). Dt gdy BH - TH phét trién tir Doan
Hung dén Vinh Yen - Tir Lie, - Kim Thi - Tién Haj
va chay vao vinh Bic Bo.

2. Dac diem dia char

He BGSH - sc, doan tir Lao Caj déen Viet Tri
phéat trién theo huéng TB-DN, c4t qua cac da
magma, bién chat, tram tich, c6 tuéi truée Kz,
Boan nay duoc chia lam ba phan ;

Phdn DB cia he di gdy SH - SC 1 cic thanh
tao bi€n chat thuoc h¢ ting Song Chiy (PR1-€5¢),
thanh tao trdm tich Jyc nguyeén, carbonat, da phien
s€t, carbonat - silic thuoc he ting Ha Giang (€hg),
thanh tao trdm tich luc nguyen - carbonar - silic
thuoc he tdng Pia Phuong (S, - Dipp). he ting Daj
Thi (Dydr), thanh tao trdm tich Juc dia, trdm tich
chita than (Tsn-r) .

Phdn Trung tam, 13 d4 bien chat thuoc phic he
Song Héng (PR,sh). Cac dirt gdy sau, phuong TB-
DN 1 ranh gisi ciia dgi bién chat. Cac dat 2dy bac
€a0 phat sinh trong qu trinh dich truot clia he
DGSH, thuéng Song song hoac cit chéo déi bisn
chat. Pay 13 nhimng dirt gdy truot bing nén ép.

Phdn TN ciia he din gdy 13 cac thanh tao bién
chit thuoe he tdng Sinh Quyén (PRisg). he ting
Sapa (PR;- €sp), cic thanh tao da trim tich, bien
chit chira phosphorit (€cd), thanh tao luc nguyen,
da phién sét, carbonat he tdng Song Mua (Dysm),
thanh tao trdm tich luc nguyen, carbonat hé tdng
Ban Nguén (Dibn), cac thanh tao Permi - Trias (P.-
Ty, thanh tao trdm tich luc nguyen he tdng Nam
Tham (Tynr) va cc thanh tao magma [3].

Cac dit gdy chinh ctia he DGSH - SC. doan tir
Viét Tri dén vinh Bic B6, cat qua méng trurge KZ.
phan chia giita cac yeu t6 cay trdc kién tao, Mong
trudec KZ & ving ndy 1 cic thanh tao bigh chat
thuoc phirc he Song Héng (PRish), he tdng Song
Chay (PRy-€;50), cic thanh tao trdm tich luc nguyen,

carbonat Paleozoi, Mezozoi, vi cic khsi magma
mafic thuoc phirc he Ba Vi, VE phia TN ciia he dirt
gdy 14 cic thanh tao Permi - Trias (P-Ty), thanh tao
trdm tich Juc nguyeén (Tyl), thanh tao carbonat
thude he ting Déng Giag (Todg) [1].

1. KET QUA NGHIEN cou

1. Dic diein mt trupt ciia e dit gy

Str dung phuong phip ba hée KNCU va phuong
phap DKN di xac dinh duoc gia tri mat truot cla
dut gdy chinh. dut gdy phu theo Wng tuyén (hink 1) -

- Tuyén Sapa- Lao Cai-Ban Phiet, theo phuong
Phap ba he KNCU, gid tri mat truot di gay chinh
ctia hé DGSH 1a 45,79 (BX ), clia he PGSC 13
3985 (SC4).

Cac dat giy phy ¢ phin TN he DGSH, gia tri
mat truot 1a 45279 (SH 1-5), 4588 (SH [-4),
Phin Trung tam (ddy Nai Con Voi) gid tri mat
trugt cia dit giy phu 13 225262 (SH 1-8). 392477
(SC3). Phin BB he DGSC, gi rj mat trugt ciia dint
gdy phu 1239277 (SC5), 56./56 (SC5.3 ).

Tai mat cdt nay, theo phuong phip DKN. din
gdy chinh ciia he PGSH tai diém BX | cling co gia

Nhu vay, dit 2dy chinh ciia he DGSH - sc ¢
fuyeén nay c6 mat trugt nghiéng vé BB, goc cim
gin thang ding. Cic dat giy phu & phdn TN hé
DGSH, mat truot SONg song voi dut gdy chinh. Cic
dirt gdy phu & phén Trung tam gan song Héng ¢
mat truot nghiéng vé phia TN, gbc cim thoai. Cac
dut gdy phu & phan Trung tam gdn song Chdy, gia
tri mat trugt gdn tring véi dit gdy chinh ciia he BG
SC. Cac dirt gy phy & phan DB he BGSC. mat traot
nghiéng vé DB, goc cim thoai hon dirt giy chinh.

- Tuyén Van Ban - Bio Ha - Bao Yen, theo
phuong phip ba he KNCU, gia trj mat truot clia
dut gdy chinh cfia he DGSH tai diém SH2-6 [a
45488, ciia he DGSC tai di€m SC9 12 39,88

Cac dint gdy phu & phan TN he DGSH, gia tri
mat truot i 39.-8% (SH2-4), 68~79 (SH2-3),
45279 (BH7). Phin Trung tam (ddy Nai Con Voi),
gI4 tri mat truot chia din gdy phu 12 225,84 (SH2-
7). 236245 (SH2-8), 39.£77 (SC7). Phin DB he
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CHU G1A1

Buit gay ki€n tao
a-bac 1, b-bac 2, c-bac 3.

21
\bc

Co thic dich truot
a- trugt thuan, b-trugt nghich,
c-dich tréi trong Mioxen

Miic do tin tudng
\ a- xac dinh, b-gia dinh

S6 hieu diém khao sat

Hinh 1. S0 DO PONG HOC HE BUT GAY
: SONG HONG - SONG CHAY

0 102 40 Km

DGSC gi4 tri mat trugt cha dat gly phu 1a 51451
(SCIO), 68245 (SC11) .

Tai tuyen ndy, theo phuong phap DKN, dirt gdy
chinh cia he DGSH tai diém SH2-6 ciing c0 gid tri
mat truot 12 45288, clia h¢ DGSC tai diém SC9 1a
39/88. Cac dit gly phu co gia tri mat truot 1a
39,88 (SH2-4), 68479 (SH2-5), 45479 (BHT),
225,84 (SH2-7), 236445 (SH2-8), 39477 (SCT),
5125 1(SCIO), 68.£45 (SC11).

Nhu vay, tuyén ndy dit gly chinh cta he
DGSH - SC c6 mit trugt nghleng vé DB, gbc cim
d6c dimg. Cac dit giy phu & phan TN he PGSH c¢b
gi4 tri mat trugt tvong tu nhu dit gly chinh. Céic
dit gy phu & phén Trung tam gin song Hoéng cb
mat trot nghiéng vé phan TN, goc cam doc dimg.
Cang xa song Hong, goc cam cua dit gy phu cang
thodi. Dt giy phu & phdn Trung tim gin song
Chéy c6 mat trugt nghiéng vé DB, nhung goc cam
thodi hon. Cac dit giy & phdn DB hé¢ DGSC, mat
truot nghiéng vé DB, goc cdm thodi.
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- Tuyén Van Chan - Yen Bai - Yén Binh, theo
phuong phéap ba he KNCU gia tri mat truot cua
dirt gly chinh he DGSH tai diém SH3-4 12 60£80.

Cic dat gdy phu & phan TN h¢ DGSH, gia tr1
mat trugt 1a 56279 (SH3-1), 23668 (SH3-3).
Phan Trung tam gia tri mét truot cla dirt gy phu la
206264 (SH3-6), 231464 (C8 Phic), 231.£77 (SH3-
8). Phan DB he DGSC, gia tri mat trugt cla dirt giy
phu 12 39.£77 (SC14), 214479 (SC16).

Tai tuyén ndy theo phuong phap DKN, cac dat
gy phu c6 gié tri mat truot 14 56479 (SH3-1), 236Z£
68 (SH3-3), 206464 (SH3-6), 231464 (C6 Phic),
231277 (SC3-8), 26264 (SC14), 214279 (SC 16) .

Nhu vay, tuyén ndy cac dit gy chinh cla he
DGSH - SC c¢6 mat truot nghieng vé D-DB, goc
cdm d6c ding. Cac dirt gdy phu & phdn TN he
DGSH, mot s¢ dit giy ¢6 mat truot nghiéng vé
PB, va mot s6 dit gy cd mat truot nghiéng vé
phia TN, géc cdm dde dirng. Cac dirt gly phu @



Hinh 2. Biéu do

phan tich dac diem o 4579

dong hoc kién tao  a 146 68 2z

theo phuong phap ~ © 31522 80°
ba hé khe nit cong o

img tai diem
SH1-5 (Céc San),
SC4 (Ban Phiét),
BHS (Bdo Ha),
SC7 (Béo Yen),
DH?7, SC13
(Poan Hang)

Céc cuc tri :
e - h¢ khe nit chinh,
« -he khe nirt phu, .
G- he Khe it bO, e n S
sung (h..mh chiéu o 1800 i
dudng dang tri lén
ban cdu trén)

phdn Trung tam gdn song Hong mat truot nghiéng
ve phia TN, goc cam thodi hon dirt gy chinh. it
gdy phu ¢ phin Trung tam gdn song Chay. mat
trrot nghiéng vé phia DB. géc cim thodi hon dut
gdy chinh. Cac dit gdy phu ¢ phin DB hé BGSC.
mat truot nghiéng vé phia TN, goc cidm thoai.

Tuyén Thanh Son - Génh - Lap Thach. theo
phuong phip ba h¢ KNCU gi tri mit truot ciia dit

a 31584 i
¢ 21445 180°

gdy chinh he DGSH tai diém SH4-6 12 60,80, cita
h¢ DGSC tai diem SC 13 12 45279, clia dit giy
DH - TH 12 231279 (DH6), 230270 (DH7).

Cac dut gy phu ¢ phdn TN he DGSH c¢6 gia tri
mat truot 1a 244239 (SH4-Ic), 248456 (SH4-2a),
231£77 (SH4-3a). Phdn Trung tam, gia tri mat
trugt ctia dit giy phu tai diém SH4-5 13 225260,
tai diém SH4-7 1a 51,88 (PH3) .

177



Trong mat cit ndy bing phuong phap DKN,
xac dinh dwoc gid tri mat trugt cla dit gly chinh
he DGSH tai di€ém SH4-6 12 6080, cua he PGSC
tai di€ém SC13 1a 45479, cta dit gdy DH - TH 1a
231279 (DH6), 230£70 (PH7).

Chc ditt giy phu & phdn TN he DGSH c6 gia tri
mat truot 13 248256 (SH4-Ic), 24439 (SH4-2a),
23177 (SH4-3a). O phén Trung tam, gi4 tri mat
trwgt clia dirt gy phu tai diém SH4-5 13 225245,
tai di€m SH4-7 13 51288 (DH3).

Nhu vay, tuyén Thanh Son - Lap Thach, dit
gy chinh ctia he¢ DGSH - SC c6 mat truot nghiéng
vé DB, gbc cam doc ding. Dit gdy DH - TH mat
trirot nghiéng vé phia TN, gbc cam déc. Cac dit gly
phu & phdn TN c6 mait trugt nghieng vé phia TN,
gbc cam thodi. Cac dit gdy phu & phdn Trung tam,
mit truot dit gdy phu gdn song Hong nghiéng vé
phia TN, goc cam thoai. Cac dit gdy phu gin song
Lo, mit trurot nghiéng vé phia DB, goc cdm déc hon.

- Tuyén Luong Son - Chuong M¥, xé4c dinh gia
tri mat truot cua dit gdy bang phuong phap ba h¢
KNCU, § phia TN (khu vue Xuan Mai - Luong Son)
12 47 286 (SH5-2b), 122477, 244 /51 (SH5-3). Tai
cac diém do & khu vuc Chuong My, gia tri mat
truot cua cac dat gy phu 1a 231273 (SH5-4a),
22568 (SH5-4b). Xac dinh bing phuong phap
DKN ciing cho céc két qua tuong tu.

Tuyén Luong Son - Chuong My, & nhiéu diém
do, thé hién hai gia tri mat trugt, mot gia tri mat
truot nghiéng vé phia DB, mot gié tri thé hién mat
trrot nghiéng vé cac huéng khac nhau, chi yéu
huéng vé phia TN hodc T-TB, goc cim thoai. Trén
biéu d6 ciu cic cuc tri thé hién dit gdy nghiéng
vé phia TN, T-TB thudng rd nét hon cac cuc tri thé
hién dirt gdy nghiéng vé phia PB. Hai gia tri mat
truot tai mot diém do thé hién hai dit gdy phu t6n
tai trong khu vuc 6, vdi kiéu hinh dong hoc khéc
nhau. Tai cic diém & khu vuc Chrong MJ cho cac
gia tri mat trugt dit gdy nghieng vé phia TN, gboc
cédm déc.

- Tuyén Gia Vién - Thanh Liém, va tuyén Ninh
Binh - niii Goi, bing phuong phap ba he KNCU,
xac dinh duoc gia tri mat trugt cla dit gly O cic
diém thuoc khu vuc Gia Vién - Kién Khe 1a 26 £51,
334./26 (SH 16a), 64264 (SH 16b), khu virc Thanh
Liem 13 257471 (SH25), 68245 (SH24), khu vuc
Ninh Binh 1a 64277, 129./51 (SH 19), khu vuc nii
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Goi 1a 276439, 309426 (SH23 ). X4c dinh bing
phuong phap DKN ciing cho cic két qud tuong ty.

Tuyén Gia Vién - Thanh Liém va Ninh Binh -
ndi Goi, tai nhiéu vi tri ¢6 hai gi4 tri mat truot
nghiéng vé cic hudng khic nhau. Da s6 gia tri thé
hién mdt truot nghiéng vé€ phia TN hoac TB, gboc
cam thodi. Cac dit gy phu c6 goc cim thodi,
thudng thé hién tinh chdt truot bing-nghich, hodc
truot bang-thuan.

2. Co thiic dich truot cda céc dit gdy

- Thong ke cic két qua phan tich ba he KNCU,
cho thdy hé DGSH - SC thé€ hién chi y&u cd hai
ki€u truot bang trai va truot bang phai. Cac dat gly
phu duogc phat sinh trong qué trinh truot bng cua
he DGSH - SC con thé hien cac kiéu dich truot thang
dirng, va dich truot trung gian gifa trugt bing va
dich truot thang dimg. Co thic dich truot d6 phu
thuoc vao su phan bé khong gian cta chang so voi
dit giy chinh :

Doan tir Lao Cai dén Viet Tri, he¢ DGSH - SC
chti yéu thé hién co ché trugt bang. Kiéu truot
béang trai thé hién 16 & 44 diém khdo sat, kiéu truot
bing phai thé hién r3 ¢ 50 di€ém Kkhdo sat. Phin DB
hé DGSC con thé hién 15 kiéu trugt bing trai-thuan
& 6 diém khao sat, kiéu truot bang phai-thuan & 8
diém khao sat. Phan TN hé DGSH thé hién 16 & 7
diém khao sat kifu trwot bing trai-nghich, va 9
diém khao sat kiéu truot bang phai-thuan.

Poan tir Viét Tri dén vinh Bac Bo, cac dit gy
chinh chay vio viing ddng bing, cho nén co thirc
dich truot ciia he DGSH - SC duoc thé hien & co
thitc dich truot clia cac dat gdy phu phan bé phia
TN déng bing Bac Bo. Tai khu vuc ndy, kiéu trugt
bing trai thé hien 16 & 13 diém khdo sat, trugt bing
phai th€ hién 15 & 14 diém khdo sat. Truot bing
trai - nghich hoac trugt bing trai - thuan thé hién
& & 22 diém khao sat. Kiéu trugt bing phai - thuan
thé hién o & 14 diém khdo sit. Ki€u trugt thuan
thé hién 10 & 4 diém khao sat.

- Phan tich theo phuong phap DKN § céc di€ém
khéo sat tir Lao Cai dén Viét Tri, cho thdy co 45
diém khao sat thé hién tinh chat truot bing hoan
toan, 13 diém khdo sat thé hién tinh chat trugt
bing - thuan hodc trugt bang - nghich, 39 diém
khdo sat thé hién tinh chat thuan - trugt bing hoac
nghich - truot bing, 14 diém khdo sat thé hién tinh
chdt thuan hoat tinh chat nghich cua dit gly.



Hinh 3. Biéu d6
phan tich dic di€ém
dong hoc kién tao
theo phuong phap
ddikhe nirt kién tao
(hinh chiéu lén ban

cu trén)
SH1-5 (Céc San),
SC4 (Ban Phiet),
BHS (Bio Ha),
SC7 (Bdo Yen),
DH7, SC13
(Poan Hung)

¢ - dai khe nit,

s - hudng dich truot,

m - mat truot clia
dirt gdy,

(1,2,3)- s6 higu cic -
cuc tri khe nirt

s-33361
m -39 77 T

s-31024 z1o°l
m - 23070 180°

Keétqud phan tich DKN & cac di€m khio sat phia
TN déng bing Bic Bo, cho thdy 10 diém thé hien
tinh chat truot bing, 11 diém khao sat thé hién tinh
chat trugt bang - thuan hodc trzot bang - nghich, 28
di€m khdo sat thé hién tinh chat thuan - truot bing
hodc nghich - truet bing, 15 diém khio sit thé hién
tinh chét thuan hoic tinh chat nghich ciia dirt gly.

m -4579 . 180°

KET LUAN
Tir nhimmg ket qué phan tich trén. cho phép rit
ra dac diém dong hoc cita he PGSH - SC trong giai
doan KZ nhir sau :
l. H¢ DGSH - SC bit ddu tir Nam Tibet dén

vinh Bic B¢ dai trén 1.100 km, phat trién theo
phuong TB - DN. Mot s6 doan bj u6n vé phuong 4
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v¥ tuyéh, 13 noi bi nén ép manh va phan nhanh dtt
gly. Doan d6ng bing va vinh Bic Bo, he DGSH -
SC ¢6 xu huéng xoay vé phia N-DN.

2. He DGSH - SC phat trién co thic truot bang
14 chit y&u. D6 1a hai ki€u truot bing trai va truot
bing phai thé€ hién hai pha hoat dong kién tao khac
nhau trong Kainozoi. Cac kiéu truot thuan, trugt
nghich hodc ki€u dich truot trung gian 1 co thic
dich trugt clia cac dit gdy phu dugc sinh ra do hoat
dong truot bing cla cac dat gdy chinh. Chiing
phan b6 & phdn DB va TN cua he dit gly.
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SUMMARY

Kinematic characteristics of the Red river - Chay river
fault zone in Cenozoic

Using various methods of fracture analysis and
conjugate fault systems, we identify kinematic
characteristics of microfaults along the Red River -
Chay River fault zone. The paper have clarified
following fault features :

- The main microfaults have drection- NW - SE,
dipping to NE with the dip 65 - 90°. The fault dips
change from subvertical in Lao Cai to 65 - 75° in
Viet Tri. The small faults have dipping to NE or SW
with the dip varying from 40 - 65°.

- Almost the main fault is strike - slip. Left lateral
slip along the fault occuned in Cenozoic first period
and right lateral slip in later time. Smaller microfaults
are the combination of dip slip and strike - slip.
Depending to the microfault direction, one can
observe normal strike - slip or inverse strike - slip.
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