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HOAT DONG TAN KIEN TAO vA ANH HUONG 

CUA CHUNG DEN NUT, SUT DAT KHU VUC 
THANH BA - PHU THO 

BUI VAN THOM, NGUYEN XUAN HUYEN 

I. MO DAU 
Niit, sut ddt la dang tai bien dia chat gay thiet hai 

vl ngudi va kinh te' d nhilu nai tren lanh tho Viet 
Nam. Trong dd, cdc tinh Tuyen Quang, Ha Giang, 
Hod Binh, Scm La, Phii Thg va gdn day nhdt la tai xa 
Cam Tuyln, huyen Cam Ld tinh Quang Tri da xay ra 
hien tugng mil, sut dat, gay thiet hai nghiem trgng. Cd 
mdt thdn, gdn 40 hd phai di ddi khan cap, sut liin dat, 
thyc su da gay hoang mang lo sg deh nhilu ngudi 
dan sd'ng trong khu vyc ndy [1]. O tinh Phti Thg, 
trong nhiing nam 2004, tai mdt sd khu vyc thugc 
huyen Thanh Ba : xa Ddng Xuan, Ninh Dan, Yen 
Ndi, Hanh Cii va thi trdn Thanh Ba ciing da lien tie'p 
xdy ra hien tugng niit sut dai, kem theo dd la sy mat 
nudc ngdm trdm trgng va thyc sy cQng da gay dnh 
hudng rdt ldn din ddi sd'ng sinh hoat cua nhan dan 
d day, nhieu nhd dan phai chuyin nai d khae. 

Nyt, sut dat xay ra do nhieu nguyen nhan : dia 
chdt - thach hgc, dia chat thiiy van, dia chdt cdng 
trinh va ca yeu td tdc ddng cua con ngudi. Dang chii 
y hon ea la ye'u td Tan kien tao, chiing viia la tac nhan 
tdc ddng gidn tiep va cung vira la tdc nhan true tie'p 
gay nut, sut ddt ndi ehung vd khu vyc Thanh Ba ndi 
rieng. Dl hieu rd them vl vai trd nay, bai bao gidi 
thieu kei qud nghien cu:u hoat dgng Tan kien tao vd 
cd nhiing nhan dinh, danh gia anh hudng cua chiing 
ddi vdi tai bie'n mit sut dat tai huyen Thanh Ba. 

II. DAC DIEM TAN KIEN TAO 

Trong bai bao nay, khai niem vl Tan kien tao 
dugc da dugc nhilu nha khoa hgc khdng dinh, hoat 
ddng Tan kie'n tao bat ddu tir 25-30 trieu nam. Day 
la giai doan cd che' do hoat ddng kien tao khae han 
vdi cac giai doan trudc, hdu hei cdc kien triic kieh 
tao trudc dd diu bi phan d| nang, ha dang khdi tang. 

cdc bie'n dang hoac cac ddi ea nat manh me bdi hdng 
loat cac dut gdy kie'n tao, mdt phdn la tai hoat ddng 
cua cdc diit gdy cd tir trude mdt phdn dugc hinh thanh 
mudn hem. Nhiing chuyin ddng kie'n tao deu dl lai 
nhiing ddu dn rd net tren dia hinh hien tai (cac dai 
dia hinh, cac vdch kien tao). Nhu vay, dac diem Tan 
kie'n tao dugc trinh bdy vdi hai ndi dung chinh : dac 
dilm cdc khd'i kiln true Tan kien tao va dac diem 
hoat ddng cua cdc diit gdy kie'n tao. 

/ . Ddc diem cdc khdi kien triic Tdn kien tao 

De cd thi tha'y rd vai trd chuyin ddng cua cac 
kie'n true khd'i tang anh hudng den tai bien niit, sut 
dai, chiing tdi da xac lap cdc kien tnic khdi tang va 
dac trung hoat ddng ciia chiing. 

Cac khd'i kie'n tnic Tan kien tao va hien dai trong 
pham vi vimg nghien ciiu dugc xac lap tren ca sd 
cac cac nguyen tdc sau : 

• Todn bd vimg nghien ciiu dugc phan chia thanh 
nhieu khdi Ide'n tnic, tach biet vdi nhau bdng cac dut 
gdy thugc cac edp khde nhau (tii edp I de'n cap III va 
ldn hon). 

• Bien do bie'n dang (nang, ha) cua timg khdi 
kie'n true dugc xac dinh tren co sd do cao cua cae 
mdnh be mat san bdng cdn sdt lai d khu vuc dudng 
phan thiiy cua khdi (khdi nang) hoac chilu ddy chung 
cua ldp tram tfch phu De Tvi (khdi ha). Can eii vdo 
mirc do van ddng thang dung cdc khdi kie'n true Tan 
kie'n tao trong khu vyc, kei hgp vdi cac tai lieu Tan 
kie'n tao cua loan qud'c, cdc khd'i kie'n true Tan kie'n 
tao khu vuc nay cd thi bao gdm mdt sd loai nhu sau: 

• Cdc kieh tnic ndng : gdm nang trung binh (do 
cao 80-100 m), trung binh ye'u (50-60 m) va nang 
yeu (do cao 20 -40 m). 
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• Cdc kien true hg : gdm cac kie'n true ha Mn 
ye'u kilu ven na va ha liin cue bd, dugc tfnh bdng 
chieu ddy cua trdm tfch De Tii. 

• Dac tfnh chuyin ddng ciia khd'i trong Tan 
kie'n tao (nang dang vdm, nang udn ne'p, nang khdi 
tang...) dugc xdc dinh tren ca sd dac tfnh thach hgc 
va tuoi cua cdc thanh tao trudc Kainozoi tao nen cac 

kie'n true dd, cd tinh de'n dac dilm phan di vd dac 
dilm udn ne'p trong timg khdi kien triic. 

Tren ca sd nay, vung nghien ciiu dugc chia 
thanh ba khdi kie'n tnic ldn : khd'i Ddng Bdc, khdi 
Trung Tam va khd'i Tay Nam (hinii 1). 

® Khoi Dong Bae : chie'm gdn nua dien tfch 
nghien ciiu bao gdm cdc xa Vd Lao, Qudng Nap, 

Bill Van Tham, 2009 
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Hinh 7. So dd Tan kieh tao giai doan Pliocen - De Ty khu vyc thi trdn Thanh Ba va lan can 

Cac khdi kien triic : 1. Khdi Ddng Bae, 2. Khdi Trung Tam, 3. Khdi Tay Nam ; Cac dut gly kie'n tao : 4. Diit 
gdy (a. diit gdy chinh, b. diit gdy phu), 5. Diit gdy thuan, 6. Ddi khe nut, 7. Sdhi'eu dyt gdy, 8. Vi tri nit, 

sut ddt (a. mit ddt, b. sut dat), 9. Hudng dich chuyin eiia diit gdy, 10. Trang thai yng sudt tdch gian 
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Thai Ninh, Ddng Llnh, phdn phfa ddng bdc ciia cac 
xa Ninh Dan, Ddng Xuan, thi trdn Thanh Ba. Ranh 
gidi d phfa ddng bdc, tay bdc vd ddng nam vugt ra 
khdi pham vi nghien cthi, cdn phfa tay nam dugc 
gidi han bdi diit gdy F2. Dia hinh trong khdi chu ye'u 
la cac dai ddi xam thyc - bdc mdn dang tuye'n phuang 
TB - DN, vdi do cao tuyet dd'i dao ddng trong khoang 
75-85 m. Mat do chia edt ngang ldn va qua trinh bdc 
mdn - xam thyc manh, chia edt cac dai ddi tren thdnh 
cac ddi dinh trdn vdi bl mat dinh bdng phang. Cdu 
tao nen cdc ddi ddi la cac thanh tao ciia dd bien chdt 
thugc he tdng Ngdi Chi (AR«c), rieng d phfa nam 
la cdc thanh tao Mezozoi thude he tang Van Lang 
(Tjn-r vl) vd Ddng Giao (Tja dg) [3]. Trong giai doan 
Tan kie'n tao, khdi phdt trien ke' thira tren mdt phdn 
cau trdc co ciia khd'i nang Con Voi, tiep tuc nang 
trung binh khdi tang dang tuyen, vdi bien do khoang 
50 m va trdi Id phdn mdng ket tinh. Hien nay tren be 
mat dia hinh hien tai dang tdn tai cac myc b l mat 
khde nhau : 60-70 m, 75-80 m va hoti 80 m. 

® Khoi Trung Tam : nam phdn trung tam viing 
nghien ciiu, gdm cac xa Chf Tien, Yen Ndi, Yin Khe, 
phan phfa nam xa Ninh Dan, Ddng Xuan, thi Iran 
Thanh Ba. Ngan each giiia hai khd'i kien true Ddng 
Bdc va khdi Tay Nam Id cdc diit gdy F2 va diit gdy 
F4. Dia hinh trong khdi dugc thi hien bdng nhiing 
dai ddi ngdn phucmg TB-DN, ndm xen ke la cdc ddi 
triing hep ciing phuong. Chung dugc cdu tao tir cac 
nhdm da tram tfch luc nguyen, luc nguyen - carbonat 
vd da. carbonat thugc he tdng Van Lang (Tjn-r vl), 
Ddng Giao (Tja dg), Co Phiic (Nep) va he tang Van 
Yen (Nvy) [3]. Do cao cua cac dai ddi tuong ddi diu 
nhau, khoang 50-60 m vdi dinh kha bdng phang, dia 
hinh cd dang sudn ldi dac trung cho qua trinh bdc 
mdn - xam thuc. Khdi phdt triln ke' thiia kie'n triic 
CO va dugc cd kei vao Mezozoi. Trong giai doan Tan 
kiln tao, chuyin ddng kie'n tao phan di kha manh, 
phd vd binh dd cdu tnic da dugc thanh tao trudc dd, 
hinh thanh hang loat cac ca'u true am, duang dang 
tuye'n manh tfnh cue bd, phuang TB-DN, cac kie'n 
tnic am dugc ldp ddy bdi cdc thdnh tao trdm tich luc 
dia tuoi Neogen, vdi thanh phdn chu yeu la edt, set, 
cudi, sdi san da khoang vdi chieu ddy len tdi 15-20 m 
(theo cac tdi lieu gieng khoan va gieng dao d khu 5 
Chf Yen, khu 4 Yen Ndi,...) cdn cac kie'n tnic duang 
trdi Id cac thanh tao co Protezozoi va Mezozoi bi vd 
nhdu udn nep manh me. Trong sd dd, cd ddi triing 
keo dai ty Ninh Dan den Hanh Cii la mdt trong nhiing 
triing kie'n tao ldn nhdt trong-vilng (dai 7.krargng-
500-1.000 m). Trung cd phuong TB-DN, bi khdng 
che' d hai ben la cdc diit gdy trugt thuan : F2 va F3 

va trong trung la cac thanh tao trdm tfch hdn hgp De 
Ty vdi thanh phdn la cat pha, san sdi rudi cd chieu 
day thay doi 0,5-5 m. Ca biet cd chd 10 m nhu d 
khu 3 xa Ddng Xuan. Ngoai ra trong trung cdn trdi 
Id da vdi thanh timg chdm nhd cd do cao 0,5-1 m. 

® Khoi Tay Nam : ndm d phfa tay nam viing 
nghien ciiu vdi kiln tnic dang tuye'n keo dai theo 
phuang TB - DN, chiing chie'm mdt phdn thugc dia 
phan cac xa Man Lan, Phuang Linh va Chf Tien. Dia 
hinh trong khdi la cac dai ddi dang tuyen cd do cao 
20-25 m, thdp ddn ve phfa tay nam. Dia hinh cdu tao 
bdi tram tfch luc nguyen, thude he tdng Co Phiic 
(Nep), Van Yen (Nvy) [2] va cac bae thim sdng 
Hdng ed tuoi De Tii. Khd'i kien triic ndy, cd mdng 
kei tinh dugc cd ket trong Mezozoi, hien nay ndm 
chim sau xud'ng dudi vd chi trdi Id dd vdi vdi dien 
tich nhd d dudi long sudi tai khu vyc Vii En. Trong 
giai doan Tan kien tao vd kie'n tao hien dai, khd'i 
kie'n tnic nang rat ye'u dang khd'i tang, hinh thanh 
nen cac bae dia hinh cd do cao khae nhau : bae thap 
nhat gdm bai bdi cao vd them I (cao 20-25 m), bae 
thy hai gdm cac them II va III cua sdng Hdng (cao 
25-30 m) vd bae thii 3 la cdc ddi bdc mdn dang "bdt 
lip" (cao 30-40 m). 

Nhin chung, do nam d na tay nam khdi nang mii 
Con Voi thugc ddi khau Sdng Hdng, nen hoat ddng 
Tan kie'n tao vd kie'n tao hien dai cua khu vyc din 
chiu anh hudng vd chi phd'i bdi kie'n tnic nang nay. 

• Vung nghien ciiu cd xu the' nang manh dan 
theo hudng tay nam len ddng bdc, de tao nen cdc 
khdi cd bien do nang dang khd'i tang khae nhau: khdi 
nang trung binh Ddng Bdc vdi bien do hon 80 m, 
khd'i nang ye'u Trung Tam vdi bien do 40-60 m va 
khd'i nang rdt yeu Tay Nam vdi bien do td 20-5 m. 
Sy trdi Id cac mdng ket tinh co d phfa bdc ddng bdc 
ciing la bang chung cho cho nhan dinh nay. 

• Xen ke cac dai nang Id cdc triing dia hdo ldp 
ddy trdm tfch bd rdi tudi De Tii. Trong dd cd trung 
Ninh Dan - Ddng Xuan la Uung ldn nhdt, phdn mdng 
la dd vdi thugc he tdng Ddng Giao va ciing la nai 
tap trung cac dilm nut, sut dat. 

• Trong giai doan hien dai eac khdi kie'n UTic 
nay hoat ddng manh me, d ranh gidi giira cac khdi 
xuat hien nhilu diit gdy hoat ddng ed cac phucmg 
khde nhau, trong dd diit gdy phuang a kinh tuye'n 
cd le.xudt hien mudn han ca, da chia edt, bam nat 
cdc khdi kiln tnic nay, chfnh vi le dd, nay tren dia 
hinh hien tai khdng chi tdn tai cac dai ddi ngdn, 
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hoac cac ddi rieng biet ma cdn tdn tai cac bae dia 
hinh cd do cao khde nhau : 30 m, 50 m, 70 m. 

2. Ddc diem hoat dong cua cdc diet gdy Tdn 
kien tao 

Tren ca sd khdo sat, phan tfch cdc tai lieu dnh 
viln tham, dia huih dia mao, dia chdt va cdc tdi lieu 
Id khoan, da xac dinh dugc cdc diit gdy trong viing 
phat triln theo ba phuang ehinh : TB - DN, DB - TN 
va a kinh tuye'n (hinh 1). 

a) Cac dot g§y piiuang tay bae - dong nam : 
bao gdm diit gdy Vgng Giang - Dd'c Den (Fl), Phung 
Thugng - Tranh Yen (F2), Thdn Sen - Hanh Cii (F3), 
Thdn Dieu- Hodng Xd (F5), Thd'ng Nhdt - Trudng 
San (F6), Nhd Trang - Nhd Xa (F4;). Trong dd diit 
gdy F2 va F5 la nhiing diit gdy chfnh va ddng vai 
trd lam ranh gidi cdc khdi kien tnic Tan kie'n tao. 

® Ddt gdy Vgng Giang - Ddc Den (Fl), ndm d 
phfa ddng bdc ciia vilng, ddi 10,5 km, trong pham 
vi nghien ciiu ddi 6,6-km, diit gdy chay sat ehan 
sudn phfa ddng bdc ddi niii Thdm, qua mii Khudt, 
Ddng Bd den Ddc Den (xa Ddng Linh). Tren anh ve 
tinh, diit gdy thi hien khd rd bdng tdn anh mdu sdm, 
sde net, cd dang tuye'n tfnh. Tren ban dd dia hinh hien 
tai vd nhiing khao sat dia mao, dia chdt dgc theo dut 
gdy cho tha'y : diit gdy ndm trimg vdi cdc dai dia 
hinh triing (ranh va mucmg xdi), thi hien rd nhdt d 
khu vyc sudn ddng bdc dai niii Thdm, diit gdy ndm 
triing vdi dai dia hinh triing cd chilu rdng khodng 
150-200 m dugc lap ddy bdi tram tfch De Tii. Doan 
thy hai tir Ddng Bd den Xdm Tro (xa Thai Ninh), diit 
gdy triing vdi ddi thung liing sudi, hep khoang 60-
80 m dugc tfch tu ldp tram tich De Td mdng 1-2 m. 
Da'u hieu bie'n dang dich trugt bdng phai, thi hien 
kha rd tai cdc khu vyc Nhd Trau (Ddng Linh), Hac 
Hai (Thai Ninh). Cae ndn phdng vat cung vdi ldng 
sudi bi diit gdy edt qua, dieh chuyin phdi vdi bien 
do khoang 60-70 m. Tai phia tay bdc niii Thdm da 
quan sat thdy bd'n tdng hang ndm d cac do cao l-2m, 
3-5 m, 10-15 m vd 40 m, phdn dnh tfnh chdt trugt 
thuan ciia dyt gdy theo kilu bae thang. Ve dia chdt, 
doan phfa ddng nam, diit gdy lam ranh gidi bat chinh 
hgp gde giiia trdm tfch luc dia eua he tdng Van Lang 
(TjU-r vl) d phia tay nam va da bie'n chat thude he 
tang Ngdi Chi (AR3 nc) a phfa ddng bdc. Doan phfa 
tay bdc, diit gdy edt qua he tdng Ngdi Chi gay bien 
vi manh me he tdng nay. Dgc theo diit gdy, tai khu 
vyc Thai Ninh da quan sat thdy sy gia tang dot bie'n 
chi^u tdng phong hda 30-50 m phdn anh su hoat dgng 
tfch cua diit gdy trong Tan kiSh tao. 

Tren co sd phan tich cac ddu hieu dia mao vd 
mire do dap vd cua ddt da, cdc ddu hieu vl dia chdt 
De Ty, vd phong hda d dgc diit gdy, cho thdy, day 
la mdt diit gdy hoat ddng manh trong Kainozoi va 
hien dai, cd tfnh chdt trugt bang phai-thuan. 

® Did gdy PhungThugng - Tranh Yen (F2), ddi 
16 km, trong pham vi nghien ciiu, ddi 11 km, chay 
qua khu 3 xa Vd Lao, Ddng Xa, thdn Mdnh, (xa 
Ninh Dan), tay nam thi trdn Thanh Ba, trung tam xa 
Ddng Xuan va de'n xdm Tranh Yen (xa Thanh Van). 
Bieu hien tren anh ve tinh rd net bdng nhiing chah 
doan keo ddi. Ve dia mao, doan phfa ddng nam, diit 
gdy ndm triing vdi dai triing dang dia hao, dai 3 km, 
rdng 600-700 m, cimg phuang vdi diit gdy, dugc 
ldp day bdi trdm tich De Ty. Doan giiia (khu vyc 
Ddng Xa) nam triing vdi dai triing dai 1,5 km, rdng 
300-500 m, triing cd dang dia hdo va dugc phu ldp 
trdm tfch De Tii mdng 1-4 m. Tuang ty d khu vyc 
Ddng Xuan, diit gdy trung vdi ddi triing dai 700 m, 
rdng 50-150 m va dugc ldp ddy bdi trdm tfch De Ty 
day 2-5 m, rieng d khu 3 Ddng Xuan chieu ddy ldp 
phu De Ty han 10 m. Nhiing doan cdn lai gdn nhu 
hdu het nam trung vdi cac ranh, khe sudi nhd keo 
dai ciing phuang vdi diit gdy, vdi chilu rdng hep, 
khoang vai chuc met. Tai khu vyc xa Ihanh Van 
cdn phdt hien triing tdch gian phuang a kinh tuye'n, 
bi cdc diit gdy bae cao nam d hai ben triing khd'ng 
che, trong triing ldp ddy trdm tich De Ty. Sy phdt 
triln triing tach gian phuang d kinh tuye'n da phdn 
anh tfnh chdt trugt bdng phdi cua diit gdy nay. Tai 
khu vyc thi trdn Thanh Ba, mdt diit gdy nhdnh cung 
phugng edt qua thung liing sudi vd lam dich chuyen 
phai ciia long sudi ciing vdi ndn phdng vat vdi bien 
dd nhd (20 - 30 m). Phan tfch cac mat edt dia mao 
va dia chdt, ciing da xac dinh dugc tfnh chdt trugt 
thuan ciia diit gdy nay : canh ddng bdc nang tuang 
dd'i so vdi cdnh tay nam, bien do khoang 15-20 m. 
Vl dia chdt, doan Vd Lao, diit gdy edt qua he tdng 
Van Lang (Tn-r vi) gay bien dang manh he tdng nay, 
d day gap cac ddi dap vd kha rd cung vdi nhilu mat 
trugt kie'n tao trong da vdi (hinh 2). 0 khu vyc 
Ddng Xa, diit gdy lam ranh gidi phan chia giiia hai 
thanh tao Mezozoi, Kainozoi d phfa tay nam vd thanh 
tao dia chdt c6 (AR). 0 ben canh tay nam cua diit 
gdy (khu khai thac da vdi Ddng Xa va Yen Ndi), gap 
cdc ddi dap va kie'n tao ciing vdi cdc mat trugt, vet 
xude kie'n tao rd net trong da vdi. Cung tai day (khu 
vyc Ddng Xa) cdn quan sat thdy cdc tdng hang ddng, 
cdc khe, ranh ldn trong da vdi vdi hai phuang chfnh 
TB-DN va a kinh tuyln. IChu vyc trung tam xa Ddng 
Xuan, thdn Sen theo cac gie'ng ddo va cdc Id khoan 
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Hinh 2. Bilu hien. dich trugt thuan cua cac diit gdy phuang TB-DN (Biii Van Tham, 2008) 

1. Vd phong hda, 2. Cat pha bd rdi, 3. Cudi, sdi vd tang kei (N), 4. Cat, bdt, set ket (N), 5. Phieh set vdi, da 

vdi, cat kei (T3), 6. Da vdi (Tj), 7. Da phien ket tinh (AR), 8. Diit gdy va hudng dich chuyin 
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tham dd ciing phdt hien cac khe, ranh da vdi, cac 
hang ddng ngdm bi cdc tram tfch cat, biin, set pha 
ldp ddy. 

Ket qud phan tfch khe niit, cac mat trugt, vet 
xude kie'n tao dgc theo diit gdy tai khu vyc Ddng Xa, 
Yen Ndi va khu vuc khai thdc da d nga ba dudng 
vdo nha mdy xi mang Thanh Ba, khu vyc thdn Mdnh, 
thdn Sen, xdm Xui... da xdc dinh dugc diit gdy cdm 
vl phfa tay nam, vdi gde dd'c ldn 60 - 70°. Ngay tai 
khu vyc khai thac da vdi Ddng Xa, nhilu mat trugt 
diit gdy kie'n tao cd cdc phuang khae nhau, trong dd 
chu yeu la cac mat trugt ldn cd phuang TB - DN 
(310°) vdi gde ddc ldn, nghieng vl phfa tay nam. 
Cling tai day cdn quan sat dugc diit gdy phuong I E 
- DN, edt qua hang karst dilu dd chiimg td day la 
nhirng dyt gdy cdn rdt tre. 

Nhu vay, dya tren nhung ket qua phan tfch dia 
mao, khe nut kie'n tao, ddu hieu bie'n dang dia mao 
va hinh hdi kie'n true da xdc dinh dugc dirt gdy hoat 
ddng mang tfnh chat la trugt bdng phai thuan. 

(D Diet gdy Thdn Sen - Hanh Cu (F3), dai 
16,2 km, trong pham vi nghien ciiu, ddi 10 km. Diit 
gdy edt qua thdn Sen, thdn Thugng Ndng, Tan Lap, 
Xdm Cdc de'n Thanh Cii (xa Thanh Van) rdi vugt ra 
khdi pham vi nghien ciju. Tren anh ve tinh diit gdy 
thi hien bdng nhiing chdn doan ngdn ndi tiep nhau 
theo phuang TB - DN. Ve dia mao, diit gdy thi hien 
kha rd net d khu vyc Yen Ndi va Thanh Cu, tai day 
diit gdy lam ranh gidi phan chia giiia hai bae dia 
hinh : phfa ddng bdc la ddng bang tfch tu De Tii:, 
phfa tay nam la dai dia hinh ddi bdc mdn, cd dd cao 
khoang 15 - 20 m. Nhiing doan cdn lai, dirt gdy 
ndm triing vdi cdc khe ranh hep, keo dai ciing 
phuang. Dgc theo diit gdy cdn gap nhilu cac triing 
tdch gian phucmg a kinh tuyen (Thdn Sen, Thdn 
Mdnh, Khu 3 Ddng Xuan) phan anh ca che' trugt 
bdng phdi cua diit gdy ndy. VI dia chat, diit gdy edt 
qua thanh tao Mezozoi, thugc he tdng Ddng Giao, 
Van Lang. Kei qud do dia vat ly vd cdc tai lieu Id 
khoan d hai ben canh cua dirt gdy, da xdc dinh diit 
gdy hgat ddng cd tfnh chat trugt thuan kha rd net. 
Cdnh ddng bdc nang cao tucmg ddi so vdi cdnh tay 
nam vdi bien do khoang 2-5 m. Hien tugng mit ddt 
phat hien d khu vyc Yen Ndi, cung vdi cae hd sut, 
ranh da vdi vd su dang cao muc nudc ngdm d khu 4 
Ninh Dan ciing da phan anh sy hoat ddng tfch cyc 
cua diit gdy trong giai doan Tan kie'n tao va kie'n 
tao hien dai. Kei qua phan tfch khe mil kien tao, 
mat trugt, vei xude kien tao tai khu vuc khai thac 

da Yen Ndi, cung xac dinh dugc diit gdy F3 cd 
phuang TB - DN va nghieng vl phfa ddng bdc. 

Vdi nhiing kei qua phan tfch vl dia mao, dia 
chdt ndi tren da khang dinh dyt gdy hoat ddng manh 
trong Tan kieh tao va mang tfnh chdt trugt bdng 
phai thuan. 

® Dut gdy Nhd Trang - Nhd Xa (F4), trong 
pham vi nghien cim diit gdy dai khoang 8,5 km, bdt 
ddu d cudi thdn Thugng Ndng qua Tan Than (Ydn 
Ndi), de'n phfa ddng bdc xa Yin Khe, rdi vugt ra khdi 
pham vi nghien ciiu. Tren anh ve tinh dirt gdy thi 
hien bdng nhiing chdn doan keo ddi va kha rd net 
vdi nhiing tdn dnh dam ed dang tuye'n tfnh, nd'i tie'p 
nhau theo phuang TB - DN. Ve dia mao, diit gdy 
thi hien kha rd net d khu vyc Thugng Ndng, Tan 
Than (Yen Ndi), tai day diit gdy ldm ranh gidi phan 
chia giiia hai bae dia hinh : phfa ddng bdc la dai dia 
hinh trung dang ddng bang tich tu, phfa tay nam la 
ddi dia hinh ddi bdc mdn, cd do cao binh khoang 
20 - 30 m. Nhiing doan cdn lai, diit gdy nam triing 
vdi cdc khe ranh hep keo dai ciing phuang. VI dia 
chdt, dirt gdy edt qua thanh tao Mezozoi thude he 
tdng Ddng Giao vd Van Lang. Theo ket qua do dia 
vat ly d khu vyc Thugng Ndng vd cdc tdi lieu Id 
khoan, d hai ben cdnh cua diit gdy da xac dinh diit 
gdy hgat ddng mang tfnh chdt trugt thuan khd rd 
net. Canh ddng bdc nang cao tucmg ddi so vdi cdnh 
tay nam khoang 2 - 5 m. Sy phan bd cac kien tnic 
tdch gian phuang a kinh tuyen phdt hien d Ddng 
Ndi vd ddng bdc xa Yen Ndi, da khang dinh tfnh 
chat trugt bdng phai thuan cua diit gdy trong giai 
doan De Tii. 

® Ddt gdy Thdn Dieu - Hodng Xd (F5), ddi 
5,5 km, bdt ddu tir phfa tay nam Thdn Dieu qua Kilu 
Tung, trung tam xa Yin Khe den Hodng Xd rdi vugt 
ra khdi pham vi nghien ciiu. Diit gdy chay song song 
vdi cdc diit gdy F2, F3, F4. Tren anh ve tinh, diit 
gdy thi hien bdng nhiing ehan doan keo ddi vd khd 
rd net vdi nhung tdn dnh dam cd dang tuyen tinh, 
ndi tie'p nhau theo phuang TB - DN. Vl dia mao, 
dirt gdy ndm triing vdi cac khe ranh hep keo dai 
ciing phucmg. Tuy nhien, dgc theo dirt gdy, cdc ddu 
hieu dia hinh thi hien khdng dugc rd net. V l dia 
chdt, dyt gdy edt qua. thdnh tao Kainozoi thugc he 
tdng Cd Phtic, tai khu vyc Yin Khe vd Vu En, dirt 
gdy lam ranh gidi giiia thdnh tao Mezozoi thude he 
tdng Ddng Giao, d phia tay nam va cdc thanh tao cua 
da bie'n ehdt co thude he tdng Ngdi Chi. Tai khu vyc 
Chi Tien va Thanh Xa ciing quan sat thdy kha rd 
ddu hieu bien vi manh rhe ciia cdc tap da Neogen 
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vdi bien do thing diing nhd 0,5-1 m vd da xdc dinh 
dugc diit gdy cam ve phia ddng nam vd cd tfnh chdi 
trugt thuan la chu ye'u. 

© Dut gdy Thdng Nhdt - Trudng Son (F6), ddi 
2 km, bdt ddu ty thdn Thd'ng Nhdt de'n Trudng San 
xa Man Lan rdi vugt ra khdi pham vi nghien cyu. 
Dut gdy chay sat bd trdi cua sdng Hdng. Tren dnh ve 
tinh vd anh may bay diit gdy thi hien bdng nhiing 
chdn doan keo dai va rd net. Ve dia mao, doan phfa 
tay nam Vii En, Man Lan diit gdy lam ranh gidi phan 
chia hai bae dia hinh khae nhau : phfa ddng bdc la 
nhiing dai ddi thdp cd do cao 5 -10 m, thugc cac bae 
thim I, II. Phfa ddng nam, la mang ddng bdng tfch 
tu De Ty, thude cdc bai bdi cao va thdp cua sdng 
Hdng. Vl dia chdt, diit gdy edt qua hdng loat cac 
thanh tao Kainozoi thude he tdng Co Phiic (N cp). 
Van Yen (N vy) vd De Ty (Q). Tai khu vyc Man Lan, 
Phuang Lmh diit gdy lam ranh gidi giiia trdm tfch 
Neogen d phfa ddng bdc va tfch tu De Tii bd rdi d 
phfa tay nam. Kit qua phan tfch chi tiet trdm tfch 
Neogen d khu vyc Phuang Linh, Man Lan, da xac 
dinh dugc diit gdy cd hudng cdm vl phfa tay nam 
va hoat ddng mang tfnh chdt trugt thuan la chu ye'u 
vdi cdnh ddng bdc nang cao tuang dd'i so vdi canh 
tay nam. 

b) He thong cac ddt giy phuang dong bae -
tay nam 

He thd'ng cdc dirt gdy phucmg DB - TN, phdt 
trien rai rdc trong khu vyc, trong dd ldn hon ca Id 
diit gdy Trudng Scm - Thdn Mdnh, diit gdy Hodng 
Xd - Thai Ninh. 

® Diet gdy Trudng San - Thdn Mdnh (F7), dai 
5 km ty thdn Trudng Son xa Man Lan qua Ddng Tam, 
phfa nam nhd may xi mang Thanh Ba den thdn Thanh 
Long (phfa bdc xa Ninh Dan). Diit gdy thi hien rd 
tren dnh ve tinh bdng nhCrng chdn doan lineament 
keo ddi. Tren dia hinh hien tai diit gdy ndm triing vdi 
cdc ranh, muang xdi ciia cdc nhdnh sdng can. Vl dia 
chdt, dirt gdy nay cat qua hdng loat thdnh tao dia chdt 
khae nhau (he tdng Ngdi Chi, he tdng Ddng Giao, he 
tdng Van Lang vd he tdng Co Phiic). Phan tfch khe 
niit, cdc mat trugt, vet xude kie'n tao tai cdc vi trf 
dgc theo dft gdy eho thdy : tai khu 11 thi tr&i Thanh 
Ba, cdc tap da vdi ndi len bl mat dia hinh, cae khe 
nut ldn phat triln ciing phuang vdi dirt gdy va ed 
bieu hien dap vd manh cua tap da nay. Tai khu khai 
thac da d khu vyc gdn nhd mdy-xi mang Thanh Ba 
eiing phdt hien nhilu mat trugt khd rd theo phucmg 
DB - TN vd nhilu vdch kien tao ldn ddi hang chue 

met, cao 5 -10 m, cac dd bi bien dang, dap vd 
manh. Tiep v6 phfa ddng bdc (phfa ddng nam thi 
trdn Thanh Ba) quan sat tai gieng dao vd cac vach 
taluy dudng da Id tdng phong hda tit da bie'n chdt 
khd ddy (hem 40 m), trong khi dd, each 200 m v6 
phfa bdc, chieu ddy vd phong hda chi dat 10 - 20 m. 
Cdc kei qud ndi tren cho phep nhan dinh : day la 
diit gdy cd hudng cdm gdn thang diing va cd tfnh 
chdt trugt bdng la chu yeu. 

® Ddt gdy Hodng Xd - Tiidi Ninh (F8), dai 
khoang 7,5 km bdt ddu ty Hoang Xd (Phuang Linh) 
qua Bdc Son, phfa bdc thi Iran Thanh Ba (triing vdi 
tinh Id 214) den trung tam UB xa Thai Ninh. Tren dnh 
ve tinh va tren dia hinh hien tai, diit gdy thi hien rd 
net vd ndm triing vdi cac dai triing cua sdng Dao Gia 
nhu d thj tran Thanh Ba, Thai Ninh dugc ldng dgng 
cac tfch tu De Ty bd rdi vdi chilu ddy khoang 3-5 m, 
nhieu nai hom 10 m. Ddu hieu di thudng dia mao 
khdng rd. Vl dia chdt, tucmg ty diit gdy Trudng Son -
Thdn Mdnh chiing edt qua hang loat thanh tao dia 
ehdt khde nhau va phat hien nhilu tap, ldp ddt da, 
mach thach anh bi dich chuyin trdi vdi bien do nhd 
(mdt vdi cenhmet). Phan tich khe mil, cdc mat trugt, 
vet xude kie'n tao tai khu vyc chiia Ddng Xuan, thanh 
tao da set kei, bdt ket cua he tdng Van Lang hi vd 
nhau va udn nep manh, he thd'ng khe nut phdt triln 
vdi mat do cao hon hdn so vdi cdc viing lan can. 0 
khu vyc cdu Ddng Xuan (tren dudng ty thi trdn Thanh 
Ba di Ddng Xuan) ciing quan sat thdy bie'n dang manh 
ciia cdc thdnh tao da cudi kei, cat kei tuoi Neogen 
thugc he tdng Co Phuc. Tai khu 3 thi trdn Thanh Ba, 
theo cac tai lieu Id khoan khai thac nudc ciing phat 
hien cdc ranh karst ldn, cd do sau hang chuc met dugc 
ldp ddy tfch tu De Ty. Ciing tai day, each 150 m ve 
phfa bdc (khu 3 xa Ddng Xuan) ciing phdt hien ddi 
dap vd kie'n tao trong dd bien chat thude he tang 
Ngdi Chi. Ngoai ra, dgc ddi dirt gdy tai cdc khu vyc 
Yen Khe, Deo Gia va Thai Ninh chieu ddy vd phong 
hda cua da bien chdt ldn han 50 m phdn dnh hoat 
ddng tfch cyc cua diit gdy. 

Nhu vay, tix cdc ket qua ndi tren cho thdy ca hai 
diit gdy F7, F8 hoat ddng manh trong Kainozoi, ed 
hudng cam ve phia ddng nam vdi gde ddc gdn 
thdng dting, nhtmg trong giai doan hien dai diit gdy 
hoat ddng ye'u han, chfnh vi vay cac dau hieu di 
thudng ve dia mao dgc theo hai dut gdy tren la ye'u 
vd bi qua trinh ngoai sinh xda nhda rat nhanh, 
nhirng dau hieu dich chuyin chi quan sat thdy ty 
cae vi trf ttr da gd'c tuoi trudc Kainozoi lg ra tren 
dia hinh hien tai. 
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c) He thdng cac duft gay phuang a vy tuyen 
va a kinh tuyen 

He thd'ng cac diit gdy phucmg a kinh tuye'n, tap 
trung rai rdc d nhilu nai trong khu vyc nghien ciiu. 
Dac frung chu yeu cua cdc dirt gdy phuang d kinh 
tuye'n la cd chilu dai ngdn khoang vai tram met de'n 
mdt nghin met. Hdu hei la cac diit gdy bae cao. Chiing 
xudt hien mudn hon so vdi eac dirt gdy theo cdc 
phuang khae (TB-DN, DB-TN) va la he qud, sinh ra 
do qud trinh hoat ddng cua cac dirt gdy tren, vi vay, 
chiing khdng cd vai trd lam ranh gidi hoac phan chia 
giiia cdc cau true Tan kien tao ldn vd chi Id cac diit 
gdy ndi khd'i. Tren dia hinh hien dai ciing nhu tren 
dnh ve tinh, chiing ndm triing vdi cac khe ranh hoac 
khe sdi nhd, thudng kei hgp vdi nhau va khd'ng che' 
cdc thanh tao De Iii, nhu d khu vyc Thanh Ha, Thanh 
van. Dang chii y nhdt la d khu vyc thdn Ddng Xa, 
khu khai thac da Yen Ndi, khu 3 xa Ddng Xuan, he 
thd'ng cdc khe niit phuang a kinh tuyen phat triln 
kha ddy va tao thanh timg ddi cd chilu rdng hang 
tram met theo phucmg a kinh tuyen. Kei qua phan 
tfch mat do lineament da xdc dinh dugc gia tri noi 
trdi hon han cdc khu vyc khae 10-13 km/km^. 

Nhin chung, trong pham vi nghien cim, he thd'ng 
cdc diit gdy phuang TB - DN ddng vai trd chu dao 
khd'ng che' cac dan vi kien tnic Tan kien tao ldn. Cac 
diit gdy phuang DB - TN, hoac diit gdy phuang a 
kinh tuye'n va a vy tuye'n la cac dih gdy bae cao vdi 
chieu dai ngdn, chilu sau ndng hon so vdi dirt gdy 
phuang TB-DN. 

• Dl khang dinh rd vai trd cua he thd'ng diit gdy 
phuang TB-DN, chiing tdi da phan tfch mat do do 
dai lineament va ciing xac dinh duge ba ddi anh 
hudng cua diit gdy (Fl, F2 vd F5) trong dd ddi anh 
hudng Tan kieh tao F2 cd chieu rdng ciing nhu quy 
md ldn han cd. Tai day mat do lineament dat tdi 
han 13 km/km' va ciing la ddi tap trung cac vi tri 
niit sut dat ldn nhdt trong viing [2]. 

Nhu vay, cd thi thdy khu vyc nghien ciiu ndm d 
ria tay nam khdi nang nui Con Voi thugc ddi khau 
Sdng Hdng [4], chfnh vi vay hoat ddng Tan kie'n tao 
va kien tao hien dai cua khu vyc deu chiu dnh hudng 
va chi phd'i bdi kie'n tnic nang nay. 

- Viing nghien ciiu cd xu the' nang manh dan 
theo hudng tay nam len ddng bdc, de tao nen cdc 
khdi ed bien dd nang dang khdi tang khae nhau : 
khd'i nang trung binh vdi bien do han 80 m, khd'i 
nang ye'u vdi bien dd 40-60 m va khdi nang rat yeu 
vdi bien do 20-25 m. Sy trdi Id eac mdng ket tinh 

cd d phfa bdc ddng bdc ciing la bdng chiing cho 
nhan dinh nay. 

- Trong giai doan hien dai, cac khdi kie'n tnic 
nay hoat ddng manh, xuat hien nhieu dirt gdy hoat 
ddng cd cac phuong khde nhau, trong dd diit gdy 
phuang d kinh tuyen cd le xudt hien mudn hem cd, 
da chia edt vd lam phyc tap them cac khdi kien tnic 
ndy, chfnh vi le dd, hien nay tren dia hinh hien tai 
cdn tdn tai cac bae dia hinh cd do cao khae nhau. 

III. HIEN TRANG NUT, SIJT DAT KHU VUC 
THANH BA 

Ket qua dilu tra chi tiei hien trang niit, sut ddt d 
huyen Thanh Ba cho thdy cd hai dang khde nhau : 
nut ddt vd niit kem theo sut ddt [2], trong phdn nay 
chi neu nhiing vi trf da xay ra mil, sut dat. 

Nirt ddt xay ra tai nam khu vyc : khu vyc thtr 
nhdt la khu 2 xa Ninh Dan xay ra tren dia hinh sudn 
kha thoai 5-10°, ldm niit tudng vd san nha dan ; khu 
vyc thii hai tai khu 3 xa Yen Ndi, mil ddt ciing xdy 
ra tren dia hinh ddi cd sudn rat thoai, lam mil tudng, 
san vd dudng vdo khu dan cu ; khu vyc thy ba, tai 
khu 3 xa Ddng Xuan mit ddt xay ra lam hu hai nhd 
cua va ldm ran niit gay bien dang mdt doan dudng 
nhya khoang gdn 100 m (tinh let 634) ; khu vyc thii 
tu, xay ra tai trudng mdu gido xa Hanh Cu ldn niit 
tudng, mdng nha vd mdt gde san trudng, khu vyc 
thii nam, tai khu 8 xa Chf Tien, xay ra tren ddi thap, 
sudn thoai khoang 10-15° lam mit ddt, nirt nhd, san 
vd hien nay toan bd ngdi nha bi hu hdng, khdng d 
dugc phai chuyen di nai khde (dnh 1). 

Niit kem theo sut ddt xay ra manh me nhdt vd 
eiing rdm rd nhdt d khu 1- 4 va khu 6 xa Ninh Dan, 
Khu 3 xa Ddng Xuan va khu 3 xa Yen Ndi. Kich 
thude cua mdi hd sut ciing rdt khae nhau, trung binh 
0,5-1,5 m, sau 3-4 m. Cdc hd sut da pha huy nhilu 
rudng vudn, nha cua va mdt so cdng tnnh dan dung 
nhu dudng giao thdng lien thdn, huyen vd tinh Id. 
Nyt, sut cdn gay mdt nudc ngdm. Kei qua dieu tra 
va khao sat cho thdy tai cac khu vyc sut dat, xay ra 
d phdn tren Id ldp mdng trdm tfch De Tii bd rdi ddy 
0,5-5 m gdm edt, san, ldn set. Rieng khu 3 Ddng 
Xuan ldp phu trdm tfch De Tii la cat, cat pha ldn bim 
nhao ddy 10 m. Phdn dudi ldp phu De l y la cdc hang 
hoc, ranh karst. Kei qua do dia vat ly ciing cho kei 
qua tuang ty d cac khu 2, khu 4 nai cd ldp phu trdm 
tfch De Ty khdng quan sat trye tiep dugc. Cac hd 
sut phan bd theo nhutig dai nhai dinh va theo hai 
phuong chfnh TB-DN va a kinh tuyen. Hien nay trii 
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Anh 1. Mdt sd hinh anh bilu hien hoat ddng cua cdc diit gdy va khe mit kie'n tao va hien trang nut, 
sut dai khu vue Thanh Ba 
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hd sut va mit nhd tai khu 3 xa Ddng Xuan, cdn lai 
cdc hd sut d khu vuc xa Ninh Dan vdn tie'p tuc phat 
triln va dac biet la vdo miia mua, mieng cac hd sut 
cang md rdng do bi xdi mdn va rxxa trdi [1]. 

IV. ANH H U O N G CLJA TAN KIEN TAO T O I 
TAI BIEN NUT, StJT DAT 

Vdi kei qua phan tfch vd nghien cyu dac diem 
hoat ddng Tan kie'n tao tai khu vyc Thanh Ba vd kei 
qua di6u tra khao sat hien tugng niit, sut dat eho thdy 
mdi quan he cua chiing nhu sau : 

Ddi vdi ndt ddt: cac vi trf niit ddt diu ndm triing 
vdi dyt gdy Tan kie'n tao, cu thi d day la trung vdi 
dyt gdy F2, F3 va F4. Trong dd diit gdy F2 phan chia 
cac dan vi cdu tnic Tan kie'n tao (khdi Ddng Bdc va 
Trung Tam), diit gdy F3, F4 nam trong khd'i Trung 
Tam (diit gdy ndi khdi). Sy xudt hien mil ddt d day 
chinh la do sy chuyin ddng nang ha cue bd cua cac 
kie'n tnic Tan kie'n tao ldn vd cdc kie'n true bae cao 
trong khd'i Trung Tam, ngoai ra sy hoat ddng trugt 
bang phai thualn cua diit gdy F2, F3 va F4 da tao nen 
d hai ben ednh diit gdy hang loat diit gdy bae cao 
hoac cdc ddi khe niit va cac ddi siei ep edt se trong 
ddt da, gay ra hien tugng mit ddt d day. 

Ddi vdi sut ddt: hdu het cac vi tri sut ddt dia ban 
huyen Thanh Ba xdy ra trong dang dia hinh triing, 
triing vdi dai dia hdo (triing ha lun cue bd) va dugc 
phu mdt ldp tram tfch De Ty mdng, keo dai tir Hanh 
Cii de'n thdn Sen xa Ddng Xuan. Cac vi trf sut ddt 
thudng tap trung thanh timg ehudi keo dai theo 
phuang gdn a kinh tuye'n va thudng ndm triing vdi 
cae ddi khe mit trong ddt da (da vdi). Sy xudt hien 
cua sut ddt cd the gidi thich nhu sau : ddu tien do 
hoat ddng cua diit gdy (dut gdy F2, F3) da tao ra ddi 
dap vd mit ne manh cua da gd'c (dd vdi) da tao dilu 
kien thuto lgi cho qua trinh karst de hinh thanh nen 
cac hang ddng karst. Nhiing hd sut chinh la cdc cua 
hang ddng, hoac cae pheu karst bi phu bdi ldp trdm 

<- CHU GIAI (Anh 1) 
a. Dich chuyin thuan trong da cat kei (Neogen) 
(DG F3), b. Dirt gdy edt qua hang karst (DG F2), 
c. Khe nut tdch phucmg a kinh tuye'n (khu 3 Ninh 
Dan), d. Niit ddt phuong TB-DN (Khu 6 Ninh Dan), 
e. Nirt xudt hien tren tudng nha (Chf Tien) DG F4, 

f. Sut dat tai Ddng Xa - Ninh Dan. 
Anh Bui Van Tham, 2008, rieng anh e 2009 

tfch De Tii bd rdi cd chilu ddy mdng. Kei hgp vdi 
cdc nhan td khae nhu tdc ddng cua ddng chdy ngdm, 
do khai thdc da hoac khai thac nudc ngdm cua con 
ngudi da gay tdc ddng den qua trinh sut ddt d day. 

Nhu vay, rd rang sy xudt hien nirt ddt Id do tdc 
ddng true tiep cua sy hoat ddng Tan kie'n tao gay 
nen, cu thi d khu vyc nghien ciiu la do hoat ddng 
cua dirt gdy F2, F3 vd F4. Cdn sy xudt hien sut ddt 
la do tac ddng gidn tie'p cua hoat ddng Tan kie'n tao, 
thdng qua qua trinh hoat ddng karst tao nen cac 
hang ddng ngdm. 

Viec xudt hien niit dai, sut ddt tap trung chu ye'u 
vdo khdi Trung Tam ciing nhu tren dut gdy F2, F3, 
F4, phan dnh sy hoat ddng tfch cyc cua khdi kie'n 
triic va cac diit gdy nay trong giai doan hien dai. 
Mat khae, noi day ciing la nai cd cau tnic dia chdt, 
Thanh phdn thach hgc thuan lgi cho sy phdt trien 
cac dang tai bien dia chdt : da vdi, ranh gidi giiia 
cdc he tdng dia chdt khae nhau. 

KET LUAN 

Tren CO sd phan tfch Tan kien tao, hien trang mil, 
sut ddt vd anh hudng cua hoat ddng Tan kie'n tao de'n 
tai bie'n mit, sut dat cd the nit ra mdt so kei luan : 

+ Sy chuyin ddng cua eac kie'n tnic khdi tang 
trong giai doan Tan kie'n tao khu vyc huyta Thanh 
Ba thi hien rd net va dugc chia lam ba khdi kien tnic 
ldn. Trong mdi khd'i lai cd sy phan di vd chuyin 
ddng cua cac khdi kie'n tnic bae cao han, vd hdu 
het cac khdi kie'n true cd dang tuyen keo ddi theo 
phuang TB-DN. 

+ Hoat ddng eua cac dut gdy trong Tan kie'n tao 
khd tfch cyc, trong dd chii yeu la cac diit gdy phuang 
TB-DN hoat ddng mang tfnh chat trugt bdng phai 
thuan. Sy hoat ddng nay da tao nen hang loat ddi 
khe nyt tach phucmg a kinh tuye'n hoac cdc triing 
tdch gian phuang a kinh mye'n va TB-DN. Ddi vdi 
khu vyc cd mdng la da vdi, cdc khe mil tdch la tiln 
dl cho qua trinh karst. 

+ Niit, sut ddt trong khu vyc nghien ciiu bieu 
hien dudi hai dang : 

- Niit ddt, nguyen nhan chfnh do hoat ddng cua 
cdc diit gdy phuong TB-DN (F2, F3) va chuyen ddng 
phan di cua cdc kien tnic bae cao gay ra. 

- Sut ddt, do nhilu nhan td tdc ddng, trong dd 
hoat ddng Tan kie'n tao la nguyen nhan sau sa vd 
anh hudng gidn tie'p de'n mil, sut dat thdng qua sy 
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hinh thdnh cdc khe nirt tdch vd cdc ddi dap vo trong 
da vdi da tao dieu kien cho qua trinh karst tao hang 
ddng ngdm. Ddng thdi dgc theo ddi dap va thudng 
la ngudn tap trung hay kenh ddn nudc, tao dilu kien 
thuan lgi cho viee luu thdng ddng chdy theo chieu 
thing diirtg va ndm ngang ddn de'n sy nia trdi hoac 
lam mdng cac ldp tfch tu phfa tren cdc hang ddng 
ngdm lam giam lyc gdn kei gay mil, sut ddt. 
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SUMMARY 

Neotonic activities and their effects to land-rupture 
hazards in Thanh Ba region, Phu Tho Province 

In Neotectonic periods, the Thanh Ba region 
consists of three main tectono-structural blocks : the 
Northeastern block, the Central block and the South­
western block, consisting of many active faults (mainly 
oriented to northeast - southwest). Activity of the 
active structures Is one of the direct causes of 
ground faulting (in Yen Noi, Hanh Cu communes), 
and Indirect causes of land subsiding (In Ninh Dan, 
Dong Xuan and Yen Noi communes) through formation 
and development of crushed - fractured rock zones 
and fissure crack systems that have two main orienta­
tions : northeast - southwest and sub-longtitudlal 
along the faults and between structural boundaries. 
These factors cause favourable conditions for migra­
tion and concentration of ground-water and speed 
up ground karstlfication in carbonate formation. Studi­
ed results determined four regions that have high 
risk about land subsidence hazards : area 2, 3, 4 
and 6 in Ninh Dan ; area 3 in Yen Noi ; and area 3 
and 4 In Dong Xuan, all locating on northeastern -
southwestern basin (belong to the Central block). 
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