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I. M6 DAU 

He thd'ng cdc phuong phdp do dac, phan tich va 
xu ly khe niit trong cac thanh tao dia chat da dupc 
cac nha dia chdt Viet Nam su dung de tai lap trudng 
ling suat (US) cho cdc thdi gian dia chat khae nhau 
d nhilu khu vyc lanh thd nudc ta. Thudng diing nhieu 
hon ca la cac phuang phap thd'ng ke do cdc nha dia 
chdt Lien Xd (cii) sang lap va sy dung [1,2, 11]. Uu 
dilm cua cac phuong phap nay la su dung va xii ly 
tuong ddi dan gian va dd dang. Tuy nhien, mdt ttong 
nhiing vSh dl gay tranh cai la dd chinh xdc khi xii 
ly cdc "cap khe niit cdng ung" (cd nghia la he cac khe 
niit ddng sinh do cilng mdt trudng iing sudt xay ra 
ttong cilng mdt thdi gian). Hon niia, thdi dilm tao 
ra hay tudi ciia cdc niit ne cung la van dl cdn dl ngd 
(ed thi tidn hanh xdc dinh bang phuang phap loai 
trii ddn thdi gian, nhung ddi hdi ton kem khd ldn va 
phu thupc nhidu vao cdc didu kien khae nhau...). 

Trong khudn khd chuang tnnh hpp tac nghidn 
ciiu khoa hpc giiia Vien Vat ly dia cau thupc Vien 
KH&CNVN vdi Vien Vat ly Trdi Ddt thupc Vien 
HLKH Nga va trudng DHTH Hiru Nghi qud'c gia 
CHLB Nga, cdc nhd khoa hpc Nga da gidi thieu mdt 
phuang phap do dac xii ly khe nia mdi, theo dd cd 
kha nang chfnh xdc hod he khe mit cdng ting sinh 
ra do cung mdt trudng iing sudt xdy ra trong mdt 
thdi gian xac dinh. Trong cdng tiinh nay se tnnh bay 
vdn tdt ca sd phuang phap nay va mdt sd ket qua ap 
dung budc dau d khu vyc Tay Bdc Viet Nam. Chi 
tiet va day du ban vl phuang phap cd thi tham khao 
trong [7]. 

II. PHUONG PHAP NGHIEN CUU BCHE NUT 

Nguyen ly cua phuang phap dya tren co sd quan 
sat, nghien cyu va thyc nghiem md hinh dupc xac 
dinh nhu sau : 

- Dat da tram tfch hinh thanh ban ddu trong cac 
b l ldng dpng tao thanh cac ldp ndm ngang hoac 
gan ngang. 

- Qua trinh phat ttiln cdc ldp tram tfch dang 
eirng rdn (hod da) se hi niit ne trudc khi bi bie'n dang 
udn nep. Theo Vita si V.V. Belouxov [1,2] cdc he 
thd'ng khe niit trong cdc da tram tfch nhu the dupc 
gpi la "niit ne ndi ldp", chung phat trien cd quy luat 
va theo ly thuydt dinh vi ldp khdng bdn viing, cd the 
dupc tao trudc tidn bdi sy sdp xep dinh hudng cua 
cac khoang vat theo hai hudng ldp khdng bdn viing 
dupc dinh vi ngay ttong qua trinh tao da (thudng thay 
hai he chu ydu ludn cdm thing dting, vudng gde vdi 
thd ndm ngang ban dau cua ldp trdm tfch nhdt dinh 
va khdng vupt ra khdi ranh gidi cua ldp ay). Phan 
gidc ciia hai he dinh vi ldp khdng bdn viing cdng 
ung dd trung vdi cdc true iing suat deviatoric chfnh 
CO nen va dudi gian [11]. Sau khi trdm tfch da tao 
da, cac ldp dinh vi khdng bdn vung se ttd thanh cdc 
ddi suy ye'u. Trong qua trinh bidn ddng dja ddng lyc, 
dudi tdc ddng cua trudng iing sudt kien tao binh 
thanh cdc khe niit mdi. Cac khe niit nay ludn phat 
triln tya theo eac ddi yeu da dupc dinh vi trudc dd. 
Chiing tao nen cac cyc dai phan bd khe niit trong 
ldp trdm tich. Cac khe nut ndi ldp phdt triln rdng 
khdp va cd trat ty (nhu ndu tren) ca trong cac trdm 
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tich ndm ngang dn dinh va ca trong cdc ldp bi bidn 
dang udn ndp. 

- Viec tdi lap trudng iing sudt kie'n tao cd thi 
thyc hita bang each thu thap do dac khe niit trong 
mdt ldp trdm tich nhdt dinh (theo T.P. Belouxov 
thdng thudng ndn chpn cac ldp cdt kdt hoac trdm 
tfch chya cdt) khdi phuc cdc ldp trdm tfch vd vi tri 
ndm ngang ban ddu, loai trir cdc khe mit khdng cdt 
thing diing (vudng gde) vdi thd ndm ngang cua ldp. 
Cac khe mit cdn lai dupc lya chpn dl phan tfch va 
xdc lap trudng ting sudt khi chung hinh thanh cung 
vdi trdm tfch chiia chung. 

Phuong phdp do dac khe mit ndi ldp trdm tfch 
do T.P. Belouxov va S.A. Mukhamediev dd xudt, 
phat triln hoan thien va da dupc ting dung nghien 
ciiu xac dinh trudng iing sudt va dia chdn kidn tao 
cho nhidu viing cua Lien Xd cii va ttdn the gidi nhu 
d JCrum [3], d Cuba [4], Cavcaz [5], d cdc midn dia 
chdn tfch cyc va chiia ddu khf cua Trdi Ddt [6] va 
tai midn ddt Stavropol [7]... Cdc kdt qua nghien ciiu 
ddi vdi cac viing nay da dupc cdng bd trdn nhilu 
tap chf va hdi nghi khoa hpc d Nga va qud'c td. Chiing 
tdi cho rang cd thi sy dung phuong phap nay de bd 
sung va lam phong phii ban he cdc phuong phap tdi 
lap trudng ling sudt kie'n tao nudc ta, dac biet viec 
xac dinh chfnh xdc ban tudi hinh thanh cdc he khe 
mit cdng yng tao bdi trudng iing sudt vao thdi gian 
hinh thanh cua chiing. Dudi day trinh bdy mdt so kdt 
qua thy nghiem ban ddu viec dp dung phuang phdp 
vdi sy tham gia nghien ciiu cua chfnh tac gia cua nd 
cho khu vyc Tay Bdc nudc ta. 

Viec thu thap, xii ly va phan tfch cac tai lita thyc 
te ve khe nut cua cdc dat da khu vyc Tay Bdc Viet 
Nam da dupc chiing tdi tien hanh theo phuang phdp 
cua T.P. Belousov, da md ta chi tidt trong [7]. Theo 
dd, ndi dung co ban cua phuang phap bao gdm cdc 
budc : tai mdi dilm quan sat (dupc ky hita la TH) 
diing dia ban va cdc thidt hi chuyen dung khde (nhu 
may do GPS) dl xdc dinh cac thdng sd sau : 

- Tpa dd va quan he rang budc cua cdc dac dilm 
dia chat, kie'n tao va dia ly tai dilm dd . 

- Cdc ye'u td thd nam cua cdc dd trdm tfch: phuong 
vi vd gde dd cua cdc ldp nghidn ciiu. 

- Tudi cua ddt da, dupc xdc dinh theo cdc ban dd 
dia chdt chi tiet, dac dilm ngudn gd'c, thach hpc va 
cdc dac trung khae. 

- Ngudn gd'c vdt Id cua ddt da : ttr nhidn (bae 
thdm, dp dd'c ciia cdc thung lung...), nhan tao (cac 
md khai thac, cac vdch taluy dudng...). 

- Phuong vi dudng phuang vet Id. 

- Phuang vi vd gde ddc cua ft nhdt 100 khe niit. 

- Dita tfch vdt Id ma cac ydu td thd nam cua cdc 
mat khe mit dupc xac dinh tren nd. 

- Cdc chi sd ddng hpc (dp md va dd rdng cua cdc 
khe nut, dd lap ddy khe niit bdi thach cao, canxit, 
thach anh va cdc thanh tao khoang vat khde, cdc yeu 
to thd ndm cua guong va ranh cua cdc mat trupt...). 

Trong qud trinh nghidn ciiu, can phai thyc hita 
nghiem ngat cac quy dinh cua viec thu thap sd lieu 
khe nyt cua ddt da vdi muc dfch tdi tao cac iing sudt 
cd. Ndu khdng tuan thu cae nguydn tac nay se dua 
ra cac ket qua kem chdt lupng. Mdt trong nhiing quy 
dinh quan trpng cdn phai tuan thu la : tai mdi vdt 
Id, ta't ca cdc phep do khe nyt cdn dupc tien hanh 
trong ddt dd cua cimg mdt ldp hoac ciing mdt via. 
Quy dinh nay dupc dua ra vi trong cdc dilu kita ciia 
cung mdt trudng iing sudt, trong cdc ddt da khde 
nhau vd thach hpc ttdm tfch hay dp hat, cac khe nut 
dupc hinh thanh theo cdc gde khde nhau. Vi vay, 
khi xii ly cdc sd lita khdng ddng nhdt va khi thidt 
lap bilu dd lap tbi chiing ta nhan dupc mdt nln 
phiic tap, trdn dd khd cd thi tach cdc cyc dai ciia 
mat dp khe niit. Nhu da trinh bdy d tren, cac khe 
mit ndi ldp trong da sd trudng hpp phdt triln theo 
cdc phuang gdn vudng gde vdi ranh gidi ldp va 
khdng vupt ra khdi cac ranh gidi mdi ldp. Chiing 
tao thanh mdt loat rdt dn dinh va thudng cd hai 
hudng chu dao. 

Viec xu ly so lieu do dac thyc dia cac ydu to khe 
mit dupc tidn hanh nhd ludi cdu Smit chia gde diu 
nhau, thuan tien cho viec phan tfch thd'ng kd mat dp 
phan bd chudn ddi vdi cdc mat khe niit. Viec xii ly 
cac sd lita dupc thyc hita tren mdy tfnh theo cac 
chuang trinh tfnh toan tuong ung. Cdc thdng sd cua 
khe niit va cac thdng tin khae vl khe niit da dupc 
dua vao bd hieu chinh so lieu. Dilu nay cho phep 
tie'n hanh tim kidm cdc thdng tin cdn thiet ttong mdt 
khdi lupng ldn cdc thdng tin, tinh todn nhilu ldn sy 
phan bd dinh hudng cua cdc khe niit bdng cac phuang 
phap todn hpc khae nhau, giai thfch sd lieu tren ca 
sd cdc khdi niem ly thuydt vd cdc qua trinh trong vd 
Trdi Ddt. 

Sy phan bd khe nut, nhan dupc khi xii ly nhiing 
sd lieu do dac cac ydu td khe mit trong pham vi vdt 
Id, gpi la sy phan bd dinh hudng dia phuong. Phdn 
dien tfch dac trung cua cac do dac khe niit dao ddng 
tir 0,5 den 100 m .̂ Dl dua ra cdc dac tfnh dac tttmg 
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cua khe nut dd'i vdi mdt khu vyc cu thi hay ddi vdi 
ddt da cd mdi va thanh phdn vat chat xdc dinh trong 
khu vyc dd, ddi khi phai lien kdt toan bd cac sd lieu 
do d nhieu vdt Id thanh mdt sy phan bd dinh hudng 
duy nhdt. Sy phan bd nhu vay dupc gpi la phan bd 
tdng hay khu vuc. Chiing md ta cac phuang chfnh 
cua he thd'ng cac khe mit dac trung cho khu vyc 
nghidn ciiu ; quan he tuang hd cua chiing vdi cac 
diit gdy sau va vdi cac ddi phd huy diit gdy cd y 
nghia khu vyc. 

Hinh hai khe nut dupc chinh ly hoan thien, ndu 
sy phan bd tdng dupc xdc lap ddi vdi cac ldp dua vd 
vi tri ndm ngang ban ddu. Khi dd ttong cdc bilu dd 
lap thi hdu nhu cdc cyc dai cua mat dp cyc cac khe 
mit ludn ludn dupc thi hien rd rang, tham chf ca 
khi chiing khdng cd mat trong cac phan bd tdng 

tai dung chua dupc hieu chinh vl sy xoay ciia cac 
ldp. Cac cyc dai thudng phan bd tren cac na ciia 
bilu dd cau, tuong iing vdi hudng cdm gdn thdng 
diing cua he thd'ng khe niit chinh sau khi xoay cac 
ldp vd phuong ndm ngang (gdn trung tam bilu dd 
cdu). So bd cac budc tie'n hanh phan tfch, xu ly khe 
mit ndi ldp dupc trinh bdy trong cdc hinh / va 2. 

III. THU THAP, XLTLY VA PHAN TICH CAC 
KET QUA 

Miln Bdc Viet Nam ndm d ddng bdc ban dao 
Ddng Duong. Theo so dd phan vung kie'n tao, lanh 
thd nghien ciiu dupc phan bd vl phfa tay cua ddt 
gdy Sdng Hdng trong gidi han cua he thd'ng nep 
udn phii Viet-Lao. He thd'ng nay dupc hinh thanh 
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Hinh 1. Ni du vl bilu dd lap thi mat dp cyc chuan cua cdc khe niit phat triln trong da cat kdt tudi Creta 

sdm d viing chuyin tiep Pamir vdi Thien Son 
1. Cdc dudng dang mat dp cyc, 2. Vi tri hien tai cua eye dai mat dp cyc (cac sd bilu didn dp ldn cyc dai theo 
dan vi udc dinh), 3. Vi trf cyc dai mat dp cyc trong thdi ky hinh thanh hudng mit ne, 4. True nen cyc dai, 

5. True gian, 6. Cdc dudng nodal 
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Hinh 2. Vi du vl tai lap trang thai ban ddu ciia he thd'ng cac khe nyt phat triln trong cac da phien Carbon 
thupc ddy niii Altai: a) trong he thd'ng trdc dia hien dai va b) dua vl vi trf ban ddu 

I. Cyc vudng goc vdi mat ldp ban ddu, II. Cyc trye giao vdi ldp dupc tai thidt lap, III. Cac tam cyc tri mat 
dp cua he thd'ng niit ne, IV. Phan giac cua cac gde giua cac he thd'ng khe nut, V. Vi tri true quay hieu chinh 

trong qua tnnh tach rift Proterozoi mudn tren mdt 
mdng bat ddng nhat. Bdn ttiing thanh tao d ddu 
Paleozoi vao thdi ky Ordovic-Silur dupc ldp ddy bdi 
cac tang flisoid day. Trong Devon da xuat hien cac 
bie'n dang Caledon, kem theo sy tfch liiy mollas, 
phun trao basalt va granit. Cac thanh tao trudc 
Devon bi vd nhau thanh nhiing ndp udn hep dang 
tuye'n va bi bidn chat d tudng phidn luc. Chung bi 
phu bat chinh hpp rat rd bdi cac thanh tao lyc 
nguyen - carbonat tudi Carbon-Permi. Tren phdng 
nay, d bdn triing Sdng Hdng da xuat hien sy hinh 
thanh cac vdng odn ngudn gd'c rift vdi sy tfch IQy cac 
trdm tfch carbonat va trdm tfch set vd vyn. 

Bie'n dang co ban cua he ndp udn Viet-Lao da 
diln ra vao cudi Trias. Trong thdi ky Kimeri mudn 
(Jura va Creta), trdn lanh thd Ddng Duong hien nay 
cac qua trinh nen ep da hoan tat. O giai doan cudi 
cung ciia udn nep Kimeri dpc ranh gidi ddng bdc cua 
he thd'ng udn nep phii ay da hinh thanh mdt trong 
nhiing diit gdy ldn nhat Ddng Nam A la ddi diit gdy 
Sdng Hdng, keo dai vl phia ddng nam ben dudi cac 
trdm tfch cda vdng Ha Ndi [8]. Trong Oligocen, 
lanh thd nghien ciiu budc vao mdt giai doan mdi 
ciia sy phat triln kie'n tao, trimg vl thdi gian ttr khi 
bdt ddu va cham An Dp vdi Au-A. Phdn ldn lanh thd 
midn Bdc Viet Nam khi dd chiu tac ddng cua cac 
dich chuyin kidn tao nang len [10]. 

Thyc te trong ca'u tnic dia chdt miln Bdc Viet Nam 
cd sy tham gia cua tat ca td hpp cdc ddt da mdi khae 

nhau tir tiln Cambri den De Ty (hinh 3). Trong qua 
tnnh cdng tac thyc dia vat ly - kidn tao, chung tdi da 
quan sat chi tidt hon phan Tay Bdc Viet Nam. Trong 
gidi han cua nd, da tidn hanh quan sat do tai 70 dilm 
Id cua cac da (dudi day se gpi la dilm quan sat va 
ky hieu la TH) nhu minh hpa tren hinh 3. Tai cac 
diem quan sat, chiing tdi da tien hanh nghien cyu 
hinh hai, do dac cac khe mit ndi ldp cua chung. Theo 
tudi cac da, so lupng vet Id dupc phan bd nhu sau : 

Proterozoi - 1 TH, Paleozoi - 23 TH : Proterozoi 
mucin - Cambri sdm - 4 TH, Cambri - 3 TH, Ordo
vic-Silur - 1 TH, Ordovic mudn-Devon sdm - 4 TH, 
Devon - 5 TH, Carbon - 2 TH, Carbon-Permi - 2 TH, 
Penni - 2 TH ; Mesozoi - 37 TH : Trias - 28 TH (sdm 
- 7 TH, trung - 11 TH, mudn - 10 TH), Jura - 2 TH, 
Creta - 7 TH (sdm - 2 TH, mudn - 5 TH); Kainozoi -10 
TH : Paleozoi - 2 TH, Neogen - 4 TH, Pleistocen - 2 
TH, Holocen - 2 TH. Trong sd chiing, 47 diem ttong 
cdc da tram tich tudi Mesozoi-Kainozoi. 

Tren co sd phan tfch va xu ly trdn mdy tfnh cdc 
tai lieu do dac khe mit ciia cac ddt da ngoai thyc dia, 
da xay dyng dupc cac bilu dd lap the phan bd dinh 
hudng cua cac khe mit va cac bilu dd hoa hdng, bilu 
diln hudng keo dai cua cac he thd'ng khe mit. Cac 
Vl du dupc ddn trdn hinh 4. 

Viec phan tfch tudn ty khe mit cua cac dd tudi 
khde nhau thupc khu vuc Tay Bdc Viet Nam cho phep 
cd thi thiet lap cac dac dilm cau tao cua nd. Vf du 
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khe mit cua da granito-gnais (1 TH) gdm 3 he thd'ng, 
keo dai theo phuang vi ciia cac tia so vdi hudng bdc : 
290°, 20°, 70°. Mac dii khe niit cua cac da mdi 
Proterozoi dupc chiing tdi nghien ciin chi tai mdt 
vdt Id, hinh hai cua nd vd mat mdi ddng vai trd cua 
dilm chi dao, cho phep lam sang td cac quy luat dia 
ddng lyc ca ban cua cac khe nyt trong vung cd boat 
ddng dia chdn cao. 

Nhu vay, ttong cdc da khdng phan tach dupc tudi 
tir Proterozoi mudn den Cambri sdm da xac dinh 
dupc he thd'ng khe nirt theo cac phuong (4 TH): 320-
325° (2), 345° (1), 45° (2), 60-75° (4). Sd trong ngoac 
bilu thi so lupng cdc tap hop tao thanh he thd'ng theo 
phuong dd. Trong cac da Cambri ciing xac dinh dupc 
4 he thd'ng khe mit vdi hudng keo dai 320-330° (2), 
5° (1), 40° (1) va 55-75° (4). Cdn trong cac da cd 
tudi cudi Proterozoi-Paleozoi sdm cd tdng cdng 5 
he thd'ng khe mit : 320-330° (4), 345° (1), 5° (1), 
40-45° (3) va 55-75° (8). Cac he thd'ng cdng yng dn 
dinh nhdt cd cdc phuang vi la 55-75° va 320-330°. 
Nhu vay, cdc he thd'ng vdi phuang vi 345° va 5° rd 
rang cdn phai dua vao he thd'ng tai hinh thanh. 

Cac ket qua so sanh cdc he thd'ng niit ne nay vdi 
cae he thd'ng trong cac da Proterozoi tao dn tupng 
trong qua trinh phdt triln, da chiu sy xoay lien tyc 
theo chieu kim ddng hd ttr 290° ddn 330°, ttr 20° 
den 45° va ttr 70° den 75°. 

Trong cdc da khdng dupc phan dinh mdi Ordovic 
-Silur (1 TH), qua trinh hinh thanh cac khe niit cd 
kha nang hoan thien vao cudi Silur cua Paleozoi 
trung. Trong chiing, da thi hien tat ca chi 2 he thd'ng 
khe niit, phuang keo dai cua chung gan vdi Cambri 
325° va 35°. Cac da khdng phan dinh dupc tudi nhu 
Ordovic mudn - Devon sdm (3 TH) ciing dupc dua 
vao Paleozoi trung, va bao gdm 5 he thd'ng khe niA: 
280-285° (2), 335° (1), 5-25° (3), 45° (1), 70° (1). 
Tat ca chiing dupc thi hien rat ydu. Cae da Devon 
dupc nghien ciiu tai 6 dilm quan sat (TH). Chiing 
gdm cac he thd'ng khe mit: 285-310° (3), 325-330° 
(2), 350-355° (3), 5-20° (2), 35° (2), 55-80° (6). 
Tdng cdng cac khe niit cua da Paleozoi trung bao 
gdm 6 he thd'ng khe mit : 280-310° (5), 325-335° 
(4), 350-355° (3), 5-25° (5), 35-45° (4), 55-80° (7). 
Nhu da thdy cac he thd'ng khe niit trong cac da 
Paleozoi trung khae vdi cac he thd'ng dupc phan 
chia trong cac da Paleozoi sdm chu ydu bdi so lupng 
ldn cua chiing. Cac he thd'ng khe niit vdi cac phuang 
vi ldp 55-80°, 5-25° va 280-310° dupc phdt trien kha 
dn dinh. So vdi Paleozoi sdm da xuat hien mpt he 
thd'ng khe niit mdi vdi hudng 280-310°. 

Khe niit cua da vdi Carbon dupc nghien cun tai 
2 diem khao sat (2 TH). Da lam sang td 2 he thd'ng 
khe mit cua 3 hudng : 350-360° (2), 15° (1) va 55-
70° (4). Da vdi khdng phan dinh tudi Carbon-Permi 
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Proterozoi 
vt09_037 
N 22.3500 
E 103.4500 
Granito-Gnais 
PR 

+ -(-001-01) 
1 - 34.0%, 5.2 (020-76) 
2-32.0%, 4.4 (110-80) 
3 - 10.0%, 2.0 (340-71) 

Ordovic muon - Devon sdm 

^ 

C^^. 
V "̂ 

'VJ 

vt09_024 
N 21.0000 
E 103.0000 
HSBeCTHSKH 

O3-D, 

+ -(180-10) 
1-36.0%, 4.7 (159-71) 
2-21.0%, 2.8(063-79) 
3-08.0%, 1.8(315-57) 

Devon 
vt09_014 
N 21.2368 
E 103.9750 
Da vdi (HsBecTHSKH 
KpeMHHCTbie) 

D 

+ - (220-28) 
1-27.0%, 3.6(319-84) 
2 - 25.0%, 2.6 (205-78) 
3-01.0%, 1.5(262-74) 

Carbon-Permi 

Û  

vt09_052 
N 19.0167 
E 104.9333 
Da vdi 
Q-P, 

+ - (025-50) 
1 - 18.0%, 2.6 (260-69) 
2-19.0%, 2.2 (151-78) 
3-07.0%, 1.8(106-65) 

Trias mudn 

f^ 
U-, 

n 
vt09_034 
N 22.3833 
E 103.5333 
Da phidn 

+-(085-30) 
1-38.5%, 4.0 (165-67) 
2 - 19.8%, 2.7 (256-90) 
3 -02 .1%, 1.6(006-22) 

f( 

<w 
\ 

^ 

Creta mudn 

'O 

\ 

vt08 015 
N 19.6338 
E 105.8009 
Cat kdt mau dd 
K, 

+ -(150-25) 
1 - 25.0%, 4.5 (242-85) 
2-24.0%, 3.2(135-81) 

Pleistocen 
vt09_043 
N 22.1833 
E 104.5500 
Cudi, sdi 
Q' 

+ -(230-10) 
1 - 28.0%, 2.6 (220-85) 
2 - 12.0%, 2.0(302-77) 
3-04.0%, 1.6(125-05) 

Hinh 4. Vi du vl bilu dd lap thi mat dp cyc chuan ciia cdc khe mit phat triln trong dd cat kdt 
tudi Creta sdm d viing chuyin tie'p Pamir vdi Thien Sen 
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(2 TH) thi hien 4 be thd'ng khe niit vdi phuang vi 
hudng: 330-335° (2), 350° (1), 15° (I), 40° (1) ttong 
cac da Paleozoi mudn. Phan tfch ddi vdi cdc da mdi 
Paleozoi basalt Permi (2 TH) cho thdy trong chiing 
da thi hien 3 he thd'ng khe mit : 310° (3), 15° (1), 
35-40° (2). Dudng phuang cua chiing gdn vdi hudng 
cua cac khe niit ttong cac thanh tao trdm tfch. Nhu 
da thdy tir cac so lieu nay, cdc dd tudi Paleozoi mudn 
bi bie'n dang ydu horn. Phan tfch cdc so lieu khe nut 
cho phep thiet lap ttong cac dd Paleozoi mudn da thi 
Men tdng cdng 6 he thd'ng khe mit vdi eac phuang 
vi'; 310° (3), 330-335° (2), 350-360° (3), 15° (3), 35-
40° (3) va 55-70° (4). Hd thd'ng 55-70° thi hien rd 
hon ca. Chi cd he thd'ng vdi phuong vi 15° Id dupc 
thi hien trong tdt ca cdc da Paleozoi mudn. Cdc he 
thd'ng tudi khde dupc thay the mdt cdch cd tfnh chu 
ky bdi cac he thd'ng khe niit vdi phuang khde nhau. 

Nhu vay, ttong cac da Proterozoi va Paleozoi da 
thi hien tdng cdng 6 he thd'ng khe nut: 280-310° (9), 
320-335° (10), 345-360° (7), 5-25° (10), 35-45° (10), 
55-80° (20). Theo miic dp giam ddn cua tfnh dap va, 
cdc da Paleozoi dupc phan bd nhu sau : trung, sdm, 
mudn. Cdc gid tri phuang vi dudng phuong trong 
gidi ban cua mdi mdt he thd'ng khe niit tir Proterozoi 
de'n Paleozoi mudn thay ddi khdng ddng k l : khoang 
tii 10 ddn 30°. Miic dp dn dinh va rd rang cua hudng 
phuong vi cua cac he thd'ng khe niit trong qud ttinh 
phdt triln cua khu vyc chiu mdt sd sy thay ddi. Chang 
ban ttong Proterozoi cac he thd'ng cd phuang vi 290° 
va 70° thi hien rd rang hon. Trong cdc da Proterozoi 
mudn - Paleozoi sdm cdc be thd'ng vdi phuang vi 
55-75° va 320-330° da thi hien dn dinh ban ; cdn 
ttong cdc dd Paleozoi trung thi cdc he thd'ng 55-80° 
va 280-310° va trong cac dd Paleozoi sdm thi cdc he 
thd'ng vdi phuang vi 55-70° va 350-360° thi hien dn 
dinh hon. Nhu da thay, tir cac so lieu nay, he thd'ng 

CHU THICH 
<- (hinh 4) 

Cot 1 : bilu dd lap thi phan bd dinh hudng dia 
phuang cua cac khe mit sau khi xoay cdc ldp vl 
hudng ndm ngang (thd ndm ban ddu cua trdm tfch). 
Cot 2 : bilu do hoa hdng, bilu didn hudng keo dai 
cua cdc he thd'ng khe niit. Cot 3 : So thii ty cua 
dilm quan sdt, tpa dp dilm quan sat, thanh phdn 
thach hpc va tudi cua ddt da tai dilm dd. Cot 4 : 
Thd ndm cua ldp da (phuong vi va goc cdm), cae he 
thd'ng khe nut, lupng phdn tram cac khe nut trong 
he thd'ng nay va thd ndm trung binh cua nd. 

55-80° (20) la dn dmh ban ca va thyc te nd cd mat 
trong tdt ca cdc dd Paleozoi da dupc nghidn ciiu, 
ydu ban mdt chut la cac he thd'ng 320-335° (10), 
5-25° (10), 35-45° (10). 

Trong qud trinh nghidn cyu vat ly kidn tao, khe 
niit cua cdc da tudi Mesozoi da dupc do dac tai 37 
vet Id (TH). Ddy du ban ca la cac thanh tao Trias, 
chiing cd mat tai 28 vdt Id (Trias ha : 7 TH, Trias 
trung : 11 TH, Trias thupng : 10 TH). Phan tich cdc 
sd lieu vl dp niit ne ciia chung cho phep chi ra ttong 
tat ca cac khu vyc nghidn ciiu, trdm tfch Trias da thi 
hien 6 he thd'ng khe mit. Trong cac da Trias sdm cd 
cdc phuong vi : 270-285° (3), 305-320° (4), 345-
350° (4), 5-15° (3), 40-45° (4), 65-85° (3). Cdc he 
thd'ng khe mit vdi phuang vi 305-320°, 345-350° vd 
40-45° thi bien rd hon. Trong cac da Trias trung cd 
cac phuang vi : 280-285° (2), 300° (4), 330-355° 
(8), 5-10° (3), 40-50° (4), 60-85° (8). Trong dd, he 
thd'ng 330-355° va 60-85° thi hita td't ban. Trong cdc 
da ttam tfch Trias mudn da thi hien cdc he thd'ng : 
275-285° (5), 300-315° (7), 330-355° (4), 15-20° (4), 
40° (3), 70-85° (3). Cd 4 he thd'ng khe mit ttong cac 
chu ky Trias (1 TH) ciing vdi hudng phuang vi 
khoang nhu vay - 280°, 330°, 40° va 85°. 

Trong Trias, tren lanh thd cua khu vyc xem xet 
da diln ra sy bien ddng dia ddng luc, thi hien sy bat 
dau cua chu ky kie'n tao Kimeri va bilu hien boat 
ddng udn ndp. Do dilu nay trong hinh hai khe nyt d 
cdc da Trias so vdi Paleozoi mudn da xuat hien mdt 
sd thay ddi. Cac tram tfch chiu sy bie'n dang manh 
va da hinh thanh mdt sd he thd'ng khe niit vdi cdc 
phuang vi khae nhau. Da chi ra nhiing thay ddi cd 
lidn quan chu yeu ddi vdi he thd'ng khe niit dupc 
dinh hudng ttong Paleozoi theo phuang tay bae. 
Chang ban nhu, phuang vi dudng phuang cua he 
thd'ng 280-310° da bi thay ddi thanh 270-285° ; 
phuang vi 320-335° ddi thdnh 300-320° va phuang 
vi 345-360° ddi thanh 330-355°. Cac ket qua dd gay 
a'n tupng da diln ra sy quay ciia chiing di mdt gde 
chiTng 5-25° ngypc chidu kim ddng hd. Cdc he thd'ng 
khe mit hudng ddng bdc thyc td khdng thay ddi hudng 
ciia minh. 

Khe nyt cua cac da tudi Jura dupc chiing tdi 
nghien ciiu tai 2 dilm khao sdt: trong thach anh va 
trong tuf phun trao. Trong thach anh da xdc dinh 
dupc phuong vi ciia 2 he thd'ng khe mit 15° va 60°, 
cdn trong tuf phun trao cd 3 he thd'ng vdi cdc phuang 
vi : 40°, 80° va 310°. Nhu da thay tiJ cac sd lieu dd, 
cac he thd'ng cua chiing kha triing vdi cac he thdng 
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khe niit trong cac da Trias. Khe mit trong Creta dupc 
nghien ciiu tai 7 dilm khao sat trong cac thanh tao cat 
kdt. Trong chiing da thi hien tdng cdng 6 he thd'ng : 
305-325° (3), 335.-355° (5), 10-15° (2), 30-35° (2), 
40-45° (4), 80-85° (2). Da xua't hien them mdt he 
thd'ng khe nirt mdi khdng qua rd vdi hudng 30-35°. 

Nhu vay, khe niit cua cac da Mesozoi chu yeu 
tap ttnng ttong 7 he thd'ng : 270-285° (11), 300-320° 
(19), 330-355° (22), 5-20° (13), 30-35° (2), 40-50° 
(17), 60-85° (19). Trong tat ca cac da tudi nay cac 
hudng dn dinh ban dac trung ddi vdi cdc he thd'ng 
sau : 330-355°, 300-320°, 60-85° va 40-50°.' 

Trong cac da Kainozoi da nghien cuu tai 10 dilm 
khao sat : Paleogen 2 TH, Neogen 4 TH, Pleitoxen 
2 TH. Trong Granit mdi Paleogen da xac djnh dupc 
5 he thd'ng : 285° (1), 310-325° (2), 335° (2), 50° 
(1), 75° (2). Trong cac thanh tao Neogen ciing xac 
dinh dupc 5 he thd'ng : 275° (1), 300-325° (4), 345-
350° (2), 40-45° (2), 60-70° (2). Trong cac tram tfch 
De Tti, cdc khe niit tap trung trong Pleitocen vdi 4 
he thd'ng : 310° (1), 330° (1), 30-35° (2), 80° (I), 
trong Holocen 5 he thd'ng : 280° (1), 310° (1), 335-
355° (2), 10° (1), 45-50° (2). Tdng cdng trong cdc 
thanh tao Kainozoi cac khe niit tao thanh 7 he thd'ng: 
275-285° (3), 300-325° (8), 330-355° (7), 10° (1), 
30-35° (2), 40-50° (5), 60-80° (5). Chiing thyc te 
ciing nhu trong cac da mdi Mesozoi. Cac hudng dn 
dinh ban nhu ttong Mesozoi dac trung ddi vdi cac he 
thdng : 300-325°, 330-355°, 60-80° va 40-50°. 

Nhu vay, trong cac da Mesozoi-Kainozoi khu 
vyc Tay Bdc Viet Nam da thi hien 7 he thd'ng khe 
mit: 270-285° (14), 300-325° (27), 330-355° (29), 
5-20° (14), 30-35° (4), 40-50° (22), 60-85° (24). Cdc 
he thd'ng khe mit dn dinh ban phan bd theo cac phuang 
vi : 330-355° (29), 300-325° (27), 60-85° (24), 40-
50° (22). 

Dang chii y la he thd'ng khe mit trong cdc da 
vdi Trias trung ndm dpc bd biln vinh Bdc Bd, cd 
cdc ldp ndm ngang da bi lam phiic tap bdi mang 
ludi day dac cdc khe nut thang diing diln hinh. Rat 
tide vi cac nguydn nhan ky thuat nen chiing tdi 
khdng thyc bien dupe vita do dac cac ydu td khe 
niit d khu vyc nay. Tuy nhidn, ty cac he thd'ng khe 
mit da xdc dinh dupc trong cac da vdi tudi Trias 
ciia khu vyc Tay Bdc Viet Nam, cd 3 he thd'ng khe 
mit gan nhu thdng diing vdi gde cdm mat trupt cua 
chiing theo hudng bdc - tay bdc (phuong vi 340°, 
goc cdm 86°), bdc - ddng bdc (9° - 85°) va ddng -
ddng bdc (62° - 85°). 

KET LUAN 

Phan tich chi tidt hinh hai khe nyt npi ldp trdm 
tieh tudi khde nhau thupc viing boat ddng dia chdn 
Tay Bdc Viet Nam da cho phep lam sang td cac quy 
luat dia ddng lyc va tien hod cua chiing. 

1. Sd lupng cdc he thdng khe mit trong cdc dd 
tai khu vyc midn mii Tay Bdc Viet Nam trong qua 
trinh phat triln da tang len mdt each dinh hudng va 
dn dinh : Proterozoi - 3, Paleozoi - 6, Mesozoi - 7, 
Kainozoi - 7. 

2. Trong Trias ttdn lanh thd cua khu vyc xem 
xet da diln ra bie'n ddng dia ddng lyc, thi hien sy 
bat dau cua thdi ky kien tao Kimeri va bilu hien 
boat ddng udn nep. Do qua trinh dd, trong binh hai 
khe nut d cac da Trias so vdi Paleozoi mudn da 
xuat hien mdt sd thay ddi va da hinh thanh mdt sd 
he thd'ng khe nyt vdi cdc phuang vi khde nhau. 
Nhiing thay ddi nay cd lidn quan chu ye'u ddi vdi he 
thd'ng khe nyt, dupc dinh hudng trong Paleozoi 
theo phuang tay bdc. Phuang vi dudng phuong cua 
he thd'ng 280-310° da bi thay ddi thanh 270-285° ; 
phuang vi 320-335° ddi thanh 300-320° vd phuang 
vi 345-360° ddi thanh 330-355°. Cac he thd'ng khe 
mit hudng ddng bdc thyc te khdng thay ddi hudng 
ciia minh. 

3. Da khdng dinh cac he thd'ng sau day thi hien 
dn dinh hon : trong cdc da tudi Paleozoi vdi cac 
phuong vi : 55-80° (20), 320-335° (10), 5-25° (10) 
va 35-45° (10), Mesozoi vdi phuang vi : 330-355° 
(22), 60-85° (19), 300-320° (19) va 40-50° (17), 
Kainozoi - 300-325° (8), 330-355° (7), 60-80° (5) 
va 40-50° (5). Trong dd he thdng khe nyt dinh 
hudng theo phuong vi 55-85° (44) thi hien dac biet 
dang tin cay va rd rang nhat, cd mat ttong tdt ca cac 
dd da dupc nghidn ciiu. Dp tan man vl hudng ciia 
cdc tap hpp bidn thien trong khoang ty 20 de'n 25°. 
Trong qua trinh phat trien cua he thd'ng nay, hudng 
thay ddi khdng dang kl . Va dp dn dinh cua nd 
cung giam ty 55-80° (20) - trong Paleozoi, den 60-
85° (19) - trong Mesozoi va giam de'n 60-80° (5) -
trong Kainozoi. 

4. Cdc hudng khe niit dn dinh thii hai va thy ba 
thupc vd cac be thd'ng vdi cdc phuong vi : 330-355° 
(29) va 300-325° (27). Chiing khdng thd hien trong 
cac da Paleozoi. Hudng khe nut thii tu 40-50° (22) da 
thi hien ttong tat ca cac da nhung khdng rd. Hudng 
thii nam 320-335° (16) khdng thay thi hien trong 
cdc da Mesozoi-Kainozoi. Cac be thdng nay khdng 
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dupc theo ddi trong tdt ca cac da dupc nghidn ciin. 
Cac he thdng khe nut khae trong cac dd khu vyc 
Tay Bde Viet Nam thi hien kem dn dinh va ft rd 
rang ban. 

Ldi cam dn : cac tac gia xin bay td ldi cam on 
ehan thanh tdi cac ddng nghiep : V.Yu. Burmin, 
M.V. Rodkin, E.A. Dolginov, Yu.V. Bashkin va 
Pgs Ts Cao Dinh Trieu, da ciing tham gia cdc chuydn 
thyc dia khao sat va thu thap cdc sd lieu vd cdc khe 
niit cua ddt da trong cac khu vyc khae nhau thupc 
lanh thd Viet Nam. 

Cac chuye'n cdng tac khao sat thyc dia va cdng 
trinh nay dupc hoan thanh vdi sy tai trp vd kinh phf 
ttr dd tai HTQT theo Nghi dinh thu Viet Nam - Lien 
bang Nga : "Danh gid tidm nang dia ehan lanh thd 
Viet Nam theo td hpp cdc tai lieu dia chat - dia vat 
ly va dia chdn". 
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SUMMARY 

The applying results of inner-layer fracture analysis to 
study geodynamic regularities and paleo-stress 

conditions and geodynamics of the Earth's crust of 
Northwest Vietnam 

This paper presents results of fracture investiga
tions in Northwest Vietnam using new inner-layer 
fracture analysis method and computer processing 
data. The fractures of sediments of different ages 
(from Precambrlan to Quaternary) are messured 
and analysed. The studied results are presented by 
the stereograms for orientating distribution of the 
fractures and roses-diagrams for azimuthal direction 
of fracture's systems. Based on these results, we 
can de termine structural characteristics of the 
fracture systems and geodynamic regimes as well 
as the Earth's crust evolution of Northwest Vietnam. 
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