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ABSTRACT

Analyze the correlation between the geomorphic indices and recent tectonic active of the Lo River fault zone
in southwest of Tam Dao range

The Lo River Fault Zone in southwest of Tam Dao mountain range is believed to be manifestations of an active normal fault.
We evaluated the relative active tectonics using three geomorphic indices: hypsometric curves (HC) or hypsometric integral (HI),
mountain front sinuosity (Smf) and stream-length gradient (SL). SL index represents the value in the range of 4 to 1325 (gradient -
meter). The higher the value SL focuses primarily on central segment. Smf index have values from 1.10 to 8.07, depending on the
calculated basin and can be divided into 3 segments: north, center and south with corresponding average values of 5.57, 1.82 and
5.15, respectively. The HI indices of 28 key basins ranging from 0.039 to 0.398 and the dominantly concave hypsometric curves
show a weak activity of recent tectonics, especially the vertical slips. The Lo River Fault in this area can be divided into 3 segments:
north and south segments show almost inactive, central segment have expressed of recent active tectonic but also not really clear.
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1. Mé dau vuc bi anh huong. Cac dut gdy hoat dong va cac
khéi cdu truc thuong c6 cac dang dia hinh dac
trung d8 x4c dinh cac phan doan dia mao hodc cac
cAu triic khac nhau doc dut gy va xac dinh dugc
phén doan hoat ddong manh nhét (Azor, et al.,
2002; Font et al., 2010). Nghién ctru chi tiét vé sy
bét thuong cua mang luéi dong chay cung véi cac
chi s& dia mao c6 thé xéac dinh dugc cac phan doan
va cuong do tuong ddi cua hoat dong kién tao doc
dat gay (Azor et al., 2002; Keller and Pinter, 2002;
Joshi et al., 2013).

Phan tich dinh luong céac chi s6 dia mao co
nhiéu ¥ nghia trong viéc xac dinh hoat dong kién
tao boi vi ching co méi quan hé rit chit ché véi
nhau (Strahler, 1952; Bull and McFadden, 1977;
Keller et al., 2000; Keller and Pinter, 2002; Joshi
et al., 2013). Hoat dong cuia cac dut giy kién tao s&
tac dong dén cac dic trung dia mao cua cac khu

*Téc gia lién h¢, Email: liem.igsvn@gmail.com



N.V. Liém va nnk/Tap chi Cac Khoa hoc vé Trai Dét, Tap 38 (2016)

Ngay nay, v6i sy phat trién manh mé cia cac
phin mém GIS cho phép xac dinh cac chi sb dia
mao mdt cach nhanh chéng va chinh xac (Troiani
and Della Seta, 2008). Vi vdy, nghién ctru mbi
tuong quan giira su bién ddi ciia cac chi sé dia mao
va hoat dong kién tao da duoc thuc hién & nhidu
khu vyc véi nhidu déi dit giy c6 mirc do hoat
dong kién tao khac nhau nhu nghién ctru ¢ phia
nam dia hao Rhine & Trung Au (Giamboni va nnk,
2005), khu vuc ndi mang Normandy & tay bic
nuée Phap (Font et al., 2010, mién trung Italia
(Troiani and Della Seta, 2008), tdy nam nudc My
(Bull and McFadden, 1977), bo bién Théai Binh
Duong cua Costa Rica (Wells et al., 1988), by bién
bia Trung Hai cia Tay Ban Nha (Silva et al.,
2003), khu vuc Midcontinent cia My (Adams,
1980), luu vuc Ventura phia nam California (Azor
et al., 2002), khu vuc Marrakech High Atlas cta
Ma Réc (Delcaillau et al., 2010), dit gay Central
Range phia dong Pai Loan (Bruce et al., 2006) va
dat gdy Narmada-Son phia tay An D¢ (Joshi et al.,
2013),... Tuy nhién, ¢ Viét Nam viéc nghién ctru
phéan tich dinh luong cac chi s6 dia mao van con
rat han ché, cac nghién ctru dia mao phén 16n mai
chi dung lai & muac d dinh tinh. Bai bao nay s&
trinh bay céc phan tich, danh gia dinh lugng cac
chi s dia mao va mdi lién quan cua chiing dbi véi
hoat dong kién tao hién dai doc d6i dut gy Song
Lo, khu vyc ria tdy nam ddy nli Tam Ddo. Day 1a
khu vue dugce cho 1a ¢6 biéu hién rd nét ciia hoat
dong dut giy thuan trong giai doan kién tao tré -
hién dai (N.Q. Cuong, et al., 1999, 2001; Vii Van
Chinh, 2001; Witold et al., 2013; P.T. Trinh,
1994, 2004).

2. Khai quat vé kién tao - dia mao khu vuc
nghién ciru

Khu vuc nghién ctru 1a dai suon, thung lliing va
ddng bing trudc nui phia tiy nam diy nai Tam
Dio, kéo dai gan 70km theo phuong tiy bic-dong
nam tir phia nam Son Dwong (Tuyén Quang) dén
phia tay bic Soc Son (Ha Noi) (hinh 1). Pong vai

tro kién tao chinh, khéng ché va tac dong dén lich
sit hinh thanh, phat trién cac dang dia hinh trong
khu vuc 1a d6i dut gdy Song Lo. Déi dut gy nay
nim gn nhu tring véi dai dia hinh thip duéi chan
suon cia diy nui Tam Péo, c6 phuong tiy bic -
dong nam, phat trién cit qua mdt loat cac thanh tao
dia chit co tudi tir Paleozoi sém dén Kainozoi va
gin nhu song song voi déi dut giy Séng Hong.
Nhiéu nghién ctru cho rang, né 1a mot trong nhing
hop phin cta hé thong dut giy Song Hong (N.Q.
Cuong et al., 1999, 2001; Zuchiewicz et al., 2013;
Phan Trong Trinh va nnk, 2004). Déi dit giy thé
hién rd trén anh vé tinh va mé hinh s6 dja hinh boi
mot dai triing, d6 cao dudi 200m, bt dau tir Bic
Quang chay doc thung liing song Lo, song Day,
chidu rong trung binh trong khoang 5-7km; hep
nhét 12 2km; rong nhéit & khu vuc thanh phd Tuyén
Quang, t6i 10-11km. Bén phai cac dai triing 1a cac
day nti c¢6 do cao trung binh 200-500m, con bén
trai la cdc day nai Khao Nhi va Tam Pdo c6 do cao
trén 1000m (hinh 1).

Trong Kainozoi, giéng nhu d6i dat giy Séng
Hong, déi dut giy Séng Lo ciing trai qua hai pha
kién tao chinh. Pha sém (trudc Pliocen) chuyén
dong v6i co thirc truot bang trai va pha mudn (tir
Pliocen - D¢ tir) chuyén dong véi co thirc truot
bang phai - thuan. Theo Vii Van Chinh (2001),
bién do truot trai cd thé trén 2km ung voi tbe do
16m hon 0,2 mm/nam. Bién d¢ truot béng phai theo
tram tich D& tir co thé t6i Skm, tmg voi tée do trén
3 mm/nam, va theo bién dang dong chay 1a 1,8 km,
véi toe d6 trén 1 mm/nam. Theo chiéu tir tdy béc
xudng déng nam, tinh chét truot bing phai giam,
thay vao dé la sy ting dan cua tinh chit truot
thuan. Theo d6, khu vuc ria tdy nam day nai Tam
Do, duoc coi 12 sy thé hién rd nhit v& tinh chét
trugt thudn cia dat gdy nay thong qua cic quan
sat, phan tich trén anh v¢ tinh, mé hinh 6 do cao
va trén dia hinh thyc té vdi sy ton tai cla cac vach
kién tao, cidc mat facet tam giac,... (P.T. Trinh,
1994; 2004; N.Q. Cuong, et al., 1999; Vii Van
Chinh, 2001; Witold Zuchiewicz et al., 2013).
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Hinh 1. So db cac dit gdy c6 kha ning hoat dong chinh Mién Béc Viét Nam va khu vuc nghién ctru

3. Phwong phap nghién ctiru

O nghién ctru nay, dé danh gia muc do hoat
dong cua cua dut gay Song Lo, chung toi phan tich
chi tiét céc chi sb dia mao cta khu vye ria tdy nam
ddy Tam Dao sit dung md hinh sé d6 cao (DEM)
va cac phan mém GIS. Chung t6i sir dung dir liéu
DEM c6 d6 phan giai 30m dwoc cung cép boi Co
quan Dia chit My (United States Geological
Survey - USGS). DEM duoc phén tich bai phin

mém GIS, day 1a cong cu rat hiru hiéu, dam bao
tinh chinh x4c, nhanh chong va it tén kém trong
viéc tinh toan cac théng sé hinh thai. Cac tinh toan
trong nghién ctru nay dwoc thyc hién bing phin
mém ArcGIS 10.1 va MATLAB 2012a. Céc chi s6
dia mao duoc tinh toan, phan tich bao gdm: dudong
cong d9 cao (Hypsometric Curve - HC, dudi day
goi 1a duong cong HC) hay tich phan dd cao
(Hypsometric Integral - HI), d udn khuc trudc nai
(Mountain - front sinuosity - S,,) va gradient chiéu
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dai dong chay (SL - Stream Length - Gradient
Index). Dy 1a cic chi s rit nhay cam voi hoat
dong kién tao hién dai (Keller and Pinter, 2002).

3.1. Phwong phap duwong cong HC va chi s6 HI
Puong cong d6 cao (Hypsometric Curve-HC)
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md ta su phan bd cua d6 cao doc mot khu vue mit
dét véi quy mo khac nhau, co thé tir mot luu vuc
song cho dén toan bo trai dit. Puong cong dugc
xac dinh boi mdi quan hé giita twong quan do cao
(h/H) va tuong quan dién tich (a/A) cua luu vuc
(Strahler, 1952; Keller an Pinter, 2002) (hinh 2).
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Hinh 2. Cac dudng cong HC co ban va chu trinh phat trién dia mao thé hién qua su thay ddi cta duong cong HC (Theo Strahler,

1952; Mahmood va Gloaguen, 2012)

Mot cach don gian dé mé ta hinh dang cua
duong cong HC dbi VO‘l mét luu vye soéng sudi 1a
tinh chi s6 HI. Chi s nay dugc xac dinh nhu la
phan dién tich phia duéi dudong cong HC va c6 thé
duogc tinh nhu sau:

HI = (Hmcan - Hmin) / (Hmax - H (l)

Trong d6: HI 1a tich phan d¢ cao; Hy,. 1a gid tri
dd cao 16n nhat; H,,;, 1a gia tri d cao nho nhat va
Hipean 12 gid tri 0 cao trung binh.

min)

Céc gia tri trong cong thirc (1) c6 thé xéac dinh
dugc bang viéc phan tich DEM béi cac phan mem
GIS. Pudng cong HC va chi sb HI 1a cong cu rat
hitu ich dé x4c dinh cac giai doan phat trién cia
lwu vuc song sudi (Strahler, 1952). Néu duong
cong HC c6 dang 16i thé hién dic trung dia hinh
lwu vyc twong dbi tré; duong cong c¢6 hinh dang
chit "S" déc trung cho cac luu vuc bi x6i mon
trong déi va khi duong cong cb Jdang 16m déc
trung cho dia hinh luu vyc song subi tuong dbi cd
(Strahler, 1957; Delcaillau et al., 1998; Keller and
Pinter, 2002) (hinh 2).

4

3.2. P$ uén khiic truwde nii (Mountain - front
sinuosity)

Do udn khic trude nli duge tinh theo cong
thirc (Bull and McFadden, 1977; Keller and Pinter,
2002):

Smf = me/ Ls (2)

Trong d6: Sp¢ - 13 d6 udn khiic trude nii; Ly-
14 chiéu dai ctia mit trude nui doc theo duong chan
nui, noi c6 su thay ddi rd rét nhat cia do déc; va L,
- 1a chiéu dai theo duong thing ctia mit trudc nui
(hinh 3).

Spr 1a mdt chi sb phan anh mbi tuong quan
giita cac luc giy x6i mon dan dén hinh thanh cac
"vinh" (embayment) trudc nai va cac luc kién tao
dé hinh thanh cac mat trudc nui c6 dang duong
thing tring v4i pham vi hoat dong cua dut giy.
Nhur vay, khi chi s6 Sy, nhé no6 thé hién hoat dong
kién tao va nang manh; ngugc lai, khi chi $6 Spr
16n no6 thé hién hoat dong x6i mon manh va hoat
d6ng kién tao yéu, nhidu khi 1a ngimg hin (Keller
and Pinter, 2002; Joshi et al., 2013).
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Smr=Lmr/ Ls
Day nii

Hinh 3. So d6 tinh toan gi4 tri d6 udn khic truéc nai (theo
Keller va Pinter, 2002)

Diém chia
nuire L
SL=(AH/AL) x L
Trung diém
(Biém tinh SL)
AH
A AT

3.2. Chi s6 gradient chiéu dai dong chdy

Chi s6 gradient chiéu dai dong chay (Stream
length-gradient index - SL) duoc xac dinh bodi
cong thirc (Hack, 1973):

SL = (AH/AL)L 3)

Trong d6: SL 1a chi sb gradient chiéu dai dong
chay; AH/AL 1a d6 dbc dong chay trén doan AL
hay 1a gradient (AH 1a su thay déi d6 cao cua doan
dong chay AL), L 1a chiéu dai cua dong chay va
duoc tinh tir diém cao nhat cua dong chay t6i diém
tinh gid tri SL (hinh 4).

Nhu vay, chi s6 SL lién quan téi ning lugng
cua dong chdy va tinh nhay cdm véi sy thay doi
cua do doc long. Chinh su nhay cam nay cho phép
danh gid moi quan h¢ gitta kha nang hoat dong
kién tao, d6 bén cua da va dia hinh khu vuec.

Ranh gigi uu vire

Mang ludi dong chay Puimg binh d§

Dang chay chinh

3 I e

Hinh 4. M5 hinh tinh toan SL; (A)- Gradient chidu dai dong chay theo Hack (1973); (B)- Céc yéu té luu vyc trong tinh todn SL

Chi s6 nay ting 10 rét khi dong chdy chay qua
cac loai da c6 do bén cao. Tuy nhién, khi dong
chay trén cac da c6 do bén thédp ma co gia tri SL
cao thi d6 1a biéu hién cua hoat dong kién tao hién
dai badi vi khi d6 su diéu chinh trac di€n doc cua
dong chay dbi véi d6 khang cit cua dit da dwoc
coi la kha nhanh chong (Keller and Pinter, 2002).
Do d6, chi s SL dugc dung dé xac dinh hoat dong
kién tao hién dai. Cac khu vuc nang 1én dugc xac
dinh bdi céc di thuong cao cua gid tri SL trong mot
phén doan dong chay vdi mot loai dat da dac trung
(Merritts and Vincent, 1989; Brookfield, 1998;
Azor et al., 2002; Keller and Pinter, 2002; Chen et
al., 2003; Troiani and Della Seta, 2008; Joshi et
al., 2013).

Dj thuong thip cua gia tri SL ciing thé hién
clia hoat dong kién tao khi dong chay trong thung
liing ¢6 dang tuyén tinh dugc hinh thanh do hoat
dong cua dut gdy truot bang tré. Boi vi cac da
trong thung ling thuong bi nghién nat boi su
chuyén dong cua dirt gy va cac dong chay qua
cic thung ling nay c6 do déc nho (Keller and
Pinter, 2002).

4. Két qua
4.1. Phan tich dwong cong HC va chi sé HI
Dé xéc dinh duong cong HC va tinh céc gia tri

HI khu vyc ria tdy nam day Tam Pao, chung toi

5
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tinh todn déi véi 28 luu vyc chinh (hinh 5) bing
viéc phan tich DEM bdi cac cong cu cua phan

mém ArcGIS 10.1. Két qua dugc thé hién nhu
bang 1 va hinh 5, 6 (a, b).
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Hinh 5. So d6 phan bé cac lwu vuc va két qua tinh gia tri HI khu vie nghién ctru
Bing 1. Két qua tinh gia tri HI ciia cic lwu vuc chinh trong khu vuc nghién ctru
Luuvuc Hwyax  Hwvin  Hwemn HI Do khang cat Luu vuc  Hyux Huin Hyean HI Do khang cat
1 469,0 53,0 147,2 0,226 T 15 1434,0 34,0 590,9 0,398 KC
2 751,0 52,0 173,2 0,173 T 16 1209,0 37,0 363,5 0,279 KC+T
3 750,0 47,0 204,6 0,224 KC+T 17 1410,0 36,0 529.9 0,359 KC+T
4 1242,0 46,0 350,6 0,255 KC 18 1044,0 36,0 3499 0,311 KC+T
5 550,0 43,0 107,7 0,128 KC 19 1342,0 32,0 450,4 0,319 KC
6 1245,0 43,0 471,7 0,357 KC 20 1268,0 20,0 204,8 0,148 KC+T
7 449,0 41,0 110,3 0,170 KC 21 1300,0 20,0 335,6 0,247 KC+T
8 1373,0 40,0 428,3 0,291 KC 22 1105,0 10,0 109,2 0,091 KC+TB
9 1409,0 39,0 4439 0,296 KC 23 1296,0 10,0 190,9 0,141 TB+RT
10 1577,0 38,0 471,0 0,281 KC 24 542,0 10,0 96,9 0,163 TB+RT
11 720,0 36,0 132,5 0,141 KC 25 382,0 10,0 750 0,175 TB+T
12 1588,0 32,0 641,0 0,391 KC 26 4440 10,0 96,9 0,200 TB+T
13 1247,0 37,0 3188 0,233 KC+T 27 460,0 10,0 456 0,079 RT+T+TB
14 1429,0 33,0  468,1 0,312 KC 28 295.,0 11,0 22,1 0,039 RT+T+TB

Ghi chu: (Do khang ct: RT- Rét thip, T- Thip, TB- Trung binh, KC- Kha cao)
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Cac két qua trén cho thdy, phan 16n cac dudng
cong HC ¢6 hinh dang 16m va tuong tmg 14 c4c chi s6
HI ciing rét nhé (déu nhé hon 0,4). Didu nay thé hién
cac luu vuc hay dia hinh trong khu vuc nay phan lén
trong giai doan 6n dinh. Tuy nhién, hinh dang 16i cia

duong cong ciing xuét hién trong mot s cac Iuu vuc
nhu lwu vue 15, 12, 17 va 6; cac chi sb HI trong img
lan luot 1a 0,398; 0,391; 0,359 va 0,357 (hinh 6a, b).
Céc duong cong va chi s ndy phan anh giai doan
hoat dong tré hon & cac luu vuc nay.
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Hinh 6. Duong cong do cao ciia cac Iuu vye trong khu vue nghién ctru: (a) luu vye phia béc (tir luu vyue 1-14); (b) luu vuc phia nam

(tr luu vue 15 - 28); Vi tri luu vue xem hinh 5

4.2. Phan tich d¢ uén khiie truwée niii (Sup

Panh gia mirc do tré hay ¢ cia cac vach dut
gay kién tao duoc dinh luong thong qua chi $0 St
(Joshi et al., 2013). Trong nghién clru nay, gia tri
S duge ching t6i x4c dinh cho timg Iuu vuc (phan
tich chi tiét) va tinh trung binh cho 3 phan doan
chinh bang viéc sir dung DEM va cac cong cu phan
tich, tinh toan trong ArcGIS. Qua phan tich DEM va
dudng ding cao khu vuc ching t6i thiy cac dudng
c6 gia tri 80m, 50m, 30m va 20m 1a noi co6 su thay
dbi 13 rét nhit ciia do doc (dudng chan suon) (hinh

Béng 2. Két qua tinh d6 udn khuc trude nai dbi vai cac luu vie

7) cta cac luu vuc tuong ung: 1+22, 23+26, 27 va
28. Vi vay, chidu dai theo duong nay (80m, 50m,
30m va 20m) tai cac luu vuc dugc chung toi sir
dung trong tinh gia tri Ly, & cong thirc 2. Két qua
tinh gia tri S, khu vuc nghién ctru dugc thé hién
nhu trén hinh 7 va bang 2, 3.

Theo céc két qua trén, gia tri Sy,r cia khu vuce
thay ddi tir 1,10 dén 8,07 tuy theo luu vuc tinh
toan. Tuy nhién, c6 thé chia lam 3 phén doan dac
trung: 1 (phia béc), 2 (trung tam) va 3 (phia nam)
voi gia tri Sy, trung binh twong tng la 5,57; 1,82
va 5,15 (bang 2, hinh 7).

T Lot L, St Do khang cat T Lot L. Swi D0 khéng cit

1 9701,0  1981,0 4,90 T 15 3080,1 1512,7 2,04 KC

2 198853  2464,0 8,07 T 16 4013,1 2053,9 1,95 KC+T

3 12381,7 3075, 4,03 KC+T 17 3078,1 2066,7 1,49 KC+T

4 2124,7 851,5 2,50 KC 18 1420,7 1287,1 1,10 KC+T

5 3172,6 19845 1,60 KC 19 3409,7 2320,8 1,47 KC

6 1546,2 508,6 3,04 KC 20 44022 31393 1,40 KC+T

7 3527,8 20349 1,73 KC 21 2692,6 2069,7 1,30 KC+T

8 28122 12495 225 KC 22 13517,3 53782 2,51 KC+TB
9 1898,5 11622 1,63 KC 23 18002,5 27204 6,62 TB+RT
10 31534 23564 1,34 KC 24 345412 5453,6 6,33 TB+RT
11 4760,7  2960,6 1,61 KC 25 14946,8 22303 6,70 TB+T
12 3835,7 882,0 4,35 KC 26 19799,2 26157 7,57 TB+T
13 2711,4 16587 1,63 KC+T 27 12836,4 5857,0 2,19 RT+T+TB
14 2496,7 17194 145 KC 28 11252,6 2762,6 4,07 RT+T+TB

Ghi chu: (D6 khang cit: RT- Rét thip, T- Thip, TB- Trung binh, KC- Kha cao)
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Bing 3. Két qua tinh d6 udn khic trudc nii trung binh theo 3 phan doan

Tén phan doan Lot L, St Do khang cit
TP 1 41998,89 7541,13 5,57 T+KC
D2 67622,61 37175,45 1,82 KC+T
D 3 111378,71 21639,65 5,15 TB+T+RT

Ghi cha: (Do khang cit: RT- Rét thip, T- Thap, TB- Trung binh, KC- Kha cao)
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Hinh 7. Két qua tinh gia trj Smf khu vyc nghién ciru

4.2. Phén tich chi sé gradient chiéu dai dong 15m (AH = 15m) d6i v6i 28 dong chay chinh.

chay (SL) Két qué xéc dinh duoc 1082 diém tinh véi gid

Trong nghién ctru ndy, gia tri SL dugc tinh  tri SL ndm trong khoang tir 4 dén 1325 (gradient -
bing phdn mém MATLAB st dung céng cu m) va duoc chia lam 6 cdp muc do nhu duge thé
TecDEM (Shahzad et al.; Gloaguen, 2011a, b;  hién trén hinh 8. Theo d6 thi gia tri 300<SL<1325
Shahzad et al., 2009) v6i khoang cao déu tdp trung chil yéu & cac luu vyc tir 4 dén 22.
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Hinh 8. So dd phéan bd gia tri SL khu vuc nghién ctru

5. Thao luian

Pé ¢ danh gia chung vé hoat dong kién tao khu
vie va cac yéu té anh hudng, chung t6i tich hop cac
Kkét qua vé chi s§ dia mao trén vé6i nén dia chét va
dut gy kién tao. Két qua vé dut gy c6 kha ning
hoat ddng dugc chung t6i phan tich, xac dinh trén
anh v¢ tinh Landsat ETM", m hinh s o cao, anh
vé tinh Google Earth va céc tai li¢u khac. Trong
vung nghién ctru, nhanh dat gdy chinh cua dut gay
S6ng Lo ¢o6 thé xac dinh véi 3 phan doan (hinh 9).
Nén dia chat chung t6i st dung 14 ban dd dia chat ti
1¢ 1:200.000 do Cuc Dia chit xuét ban. D& phan biét
cac gia tri nhu cac chi s6 lién quan dén nén dia chét,
mitc d6 trung binh khac nhau vé mic do khang cat

clia dit da duge xéac dinh theo loai d4 tir thép tdi cao
(Mahmood and Gloaguen, 2012). Theo do, d¢
khang cit thip nhdt 1a cic thanh tao trAm tich
Neogen-b¢ tir (trﬁm tich bd roi, cudi, soi, cat, cudi-
san két, cat két,...), tiép dén 13 cac da cudi két, cat
két, d4 phién sét, bot két tim do,... (cta hé ting Tam
Lung, Pia Phuong, Ha C&i, Phii Ngit), tiép nita 1a
cac da phién sét, phién sét voi, phién sét sericit, cat
két, bot két,... (hé tang Na Khuat, Mia L¢), rdi dén
cac da dacit porphyr, ryolit, granit dang porphyr, da
phién thach anh, quarzit, da hoa,... (h¢ tﬁng Tam
Dao, Thac Ba, phirc hé Niii Diéng, Pia Oéc) va cudi
cuing la ciac da granit 2 mica dang gneis,
granodioritogneis, gabro pyroxen-biotit, diorit (phirc
hé Song Chay, Nui Chua) (hinh 9).
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Hinh 9. Phan cép thach hoc, phan bd dut gdy va cac chi s dia mao khu vyc ria tdy nam ddy nai Tam Dao

V& co ban, phin trung tAm ria tdy nam diy nai
Tam Dao (luu vuc 4 dén 22) dugc ciu tao cha yéu
la cac da cia hé ting Tam Pao (Td: dacit
porphyr, ryolit va tuf ciia ching) va dugc xép vao
nhém c6 d6 ran chic cao thir 2 (hinh 9). O khu vuc
nay chi s6 SL thé hién cac gia tri cao nhat. Diéu
nay phan anh dung mdi twong quan tuyén tinh ciia
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chi s SL va do khang cit cia dat da trong khu
vuc. Tuy nhién, di vao chi tiét hon, chi s6 SL cao
duoc quan sat thdy chi yéu & cac luu vuce 12, 13,
14, 16, 17, 20, 21 va 22. Phan Ién trong cac luu
vuc nay (5/8 luu vuc: 13, 16, 17, 21 va 22) khong
phai hoan toan dugc cdu tao boi cac da kha rin
chic ctia hé¢ ting Tam Do ma mot phan dién tich
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kha 16n ¢ phia tdy nam luu vuc (phia chan suon
Tam Dao) dugc cAu tao boi cac da cudi két, san két
va cat két tuf ciia hé tang Tam Lung (J5-K¢/) véi do
tén chic kém hon nhiéu (hinh 9). Nhing gia tri SL
cao nhit lai ndm trong hoac gﬁn khu vuc duge clu
tao boi cac da kém én dinh nay. Nhu vay c6 thé
thdy, gia trj cao ctia chi sé SL khu vuc nay, ngoai
phan 4anh cia do khang cit cia dat da con biéu
hién cua hoat dong kién tao hién dai. Theo chi sb
SL nay, xét mot cach twong ddi thi hoat dong kién
tao hién dai ¢ khu vuc trung tdm day Tam Dao
(phan doan dut gdy trung tdm) la manh hon hai
phan doan phia bic va phia nam.

V& chi s& d6 udn khic trudc nii (Swe), nhidu
nghién cuu (Keller, 1986; Bull, 2007; Mahmood et
al., 2012) chira rﬁng: khi gia tri S,r < 1,4 thé hién
cho khu vuc co hoat dong kién tao hién dai, khu
vue c6 gid tri 1,4 <S,r < 3, ¢c6 thé hién cua hoat
dong kién tao hién dai nhung & mirc d6 yéu hon va
khu vuc c6 gia tri Sy >3 thuong thé hién cho khu
vuc dn dinh trong pham vi khoang 1km so v&i mét
x6i mon hién tai. O khu vuc nghién ctru, phan
doan trung tdm co gia tri do ubn khuc trung binh
Syr= 1,82, nim trong vung gia tri co biéu hién cta
hoat dong kién tao hién dai. Tuy nhién, do phan
doan nay phan 16n ndm trong ving c6 d6 khang ct
cuia dat da kha 16n, nén hoat dong kién tao hién dai
(néu c6) & phan doan nay ciing chi & mirc d6 yéu.
Cac phan doan phia bic va phan doan phia nam
nam trong ving c6 do khang cit yéu va gid tri Sy
déu & mirc cao (lan luot 1a 5,57 va 5,15) (hmh 7).
Vi viy c6 thé thiy day 1a khu vyc tuong dbi 6n
dinh. Két qua nay thé hién sw phu hop voi két qua
tinh toan chi sé gradient chiéu dai dong chay.

Déi voi duong cong HC va chi sb HI thi hau
hét két qua cho thiy duong cong c6 dang 16m va
chi s6 HI nho. Theo d6, vé& co ban khu vuc la kha
binh 6n & hién tai, ddc biét 1a cac chuyén dich theo
phuong thing ding boi chi s6 nay rat nhay cam
v6i cac chuyén dich theo phuong thing dimg
(Strahler, 1952; Keller and Pinter, 2002). Cac luu
vue ¢6 chi s6 kha cao (luu vuc 6, 12, 14, 15, 17, 18
va 19; 0,3<HI <0,4) va duong cong thé hién dang
trung gian giita dang 16i va chit "S" (hinh 6a, b) lai
nam trong viing dét d4 co do khang cét 1on, nén su
biéu hién cua hoat dong kién tao hién dai cling
khong that sy rd rang.

Nhu vay, khu vuc ria tdy nam ddy nui Tam
Dao, cac luu vuc hiu hét co chi s HI nhé voi
duong cong HC ¢ dang 16m, chi sé SL néi chung
khong c6 di thuong cao, chi $6 S V& co ban 1a
16n. Cac di thuong cao cua chi sé HI, SL va di
thuong thép ctia chi s6 S,¢ lai chu yéu nam trong
ving dit da c6 do khang cit 16n nén c6 thé thiy
hoat dong kién tao trong giai doan hién dai & khu
vuc nay 1a kha binh én. Chuyén dong ning manh
tao sy chénh cao 16n ¢ hai canh dut gay co 1€ da
ngung nghi ¢ hién tai. Cac vach kién tao, mit facet
tam giac,... dugc hinh thanh do dut gay thuén trong
giai doan trudc ddy va con quan sat thiy hién nay
¢6 18 1a do do khang cit cao cua dat da chir khong
phai biéu hién cua hoat dong kién tao hién dai.

Céc két qua trén kha phu hop véi cac nhan dinh
vé kha ning hoat dong yéu trong giai doan hién dai
ctia d6i dut giy Séng Hong noi chung va dit giy
S6ng Lo noi riéng (Shen e al., 2005; Tran Dinh T
va nnk, 2004; Vy Quédc Hai, 2008; Ng6 Van Liém,
2011).

6. Két luan

Céc chi sb dia mao 1a nhitng cong cu hiru ich
dé danh gia anh hudng cia cac hoat dong kién tao
hién dai thong qua viéc phan tich, xac dinh cac di
thuong ctia chiing.

Hoat dong hién dai cta d6i dat gdy Song Lo
khu vuc ria tdy nam day nui Tam Pao dugc danh
gia thong qua 3 chi s6 dia mao co ban gém: chi s6
tich phan do cao (HI), chi $6 d6 ubn khac trude nui
(Smp) va chi sé gradient chiéu dai dong chay (SL).
Chi s SL thé hién cac gia tri nim trong khoang tir
4 dn 1325 (gradient - m). Céc gia tri SL cao tap
trung chi yéu & phan doan trung tdm khu vuc
nghién ctru. Chi sé Sy thay di tir 1,10 dén 8,07,
tiy theo luu vuc tinh toan va co thé chia lam 3
phén doan: phia béc, trung tim va phia nam véi
gia tri Sy trung binh twong Ung 1a 5,57, 1,82 va
5,15. Chi s HI xac dinh duogc cua 28 luu vyc
chinh ndm trong khoang tir 0,039 dén 0,398 va cic
dudng cong thé hién gia tri nay chu yéu c6 hinh
dang 16m phan 4nh mic d6 hoat dong yéu cua
chuyén dich kién tao hién dai, dic biét 1a céc
chuyén dich thing ding.

boi dut gay Song Lo, khu vyc ria tdy nam day
nii Tam Pao co6 thé chia thanh 3 phan doan véi
muc do hoat dong kien tao khac nhau: phan doan

11
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phia bic va phan doan phia nam gﬁn nhu khong c6
biéu hién cua hoat dong kién tao hién dai, phan
doan trung tdm c6 biéu hién cua hoat dong kién tao
hién dai nhung cling khong that sy 10 rang.

Bai bao duoc hoan thanh véi sy hd tro coa dé
tai cap Vién Han 1am Khoa hoc va Cong nghé Viét
Nam, mi s6 VAST 05.02/14-15.
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