Tap chi Khoa hoc va Cong nghé bién T9 (2009). S6 3. Tr 18 - 37

HIEN TUQONG CHUOI PONG PAT (SWARM) TAI POI NUI LUA VEN BIEN
NAM TRUNG BQ

PHAM VAN THUC

Tom tit: Trong thoi gian tir 6/2005 dén 12/2007 (hién tuong van con tiép tuc dén nay)
tai viung ven bién Nam Trung bo nuoc ta da xay ra mot loat cac dong dat c6 cuwong do yé'u va
trung binh trong sé nay cé 4 dong ddt cam thdy véi magnitude trén dwdi 5 dg Richter va da
gdy xo6n xao tai mot $6 noi thudc thanh phé Ho6 Chi Minh.

Pady la hién twong chudi dong dat (swarm) rat hiém khi xdy ra tai nhitng ving niii lira
hoat déng bdo hiéu sw dich chuyén di lén ciia khoi dung nham néng chay (magma) trong qua
trinh tqo thanh nhitng nui lira maoi trudc khi phun.

Tai viing ven bién Nam Trung bg cach khéng xa noi dd tirng xdy ra sw xudt hién ciia
déi mii lira Hon Tro nam 1923, cdc chan dong cia chudi dong ddt ciing da khéng gay ra
nhitng thiét hai vé nguoi va ciia dang ké nhung trong mét khu viec c6 nhiéu cong trinh ciia
nganh cong nghiép dau khi thi viéc @é phong cac anh hwong dén dp bén viing ciia cic cong
trinh nay la mét viéc can thiét.

1. MO PAU

Trong mdt khoang thoi gian twong dbi ngan tir 6/20005 dén 12/2007 tai khu vuc thém
luc dia mién Nam Trung bo da xay ra 4 tran dong dat co magnitude M # 5 vao thoi gian
duoc néu trong bang 1 dudi day:

Nhiing tran dong dat nay da giy ra chn dong tai nhidu noi nhu Viing Tau, Nha
Trang va dic biét 14 tai thanh phd H6 Chi Minh. Cac tai lidu nghién ctru vé dong dat tai
nude ta va Bién Dong trude day déu cho thdy khu vuc Nam Trung Bé va Nam B nudc ta
¢6 ché d6 hoat dong dong dat khong manh dic biét 1a chu ky 13p lai, néu nhu trén ldnh thd
nudc ta trong vong 100 ndm chi xay ra 100 dong dat c6 M # 5 nhu vay chi xay ra 1 dong
dat c6 M # 5 trong mot nam trén mot dién tich ca nudc hay 0,002 dong dat trong thoi gian
1 nam trén dién tich 1000 km?, con s nay tai Bién bong 1a 0,001, nhung chu ky cua cac
dong dat xay ra tai ving bién Nam Trung B trong 2,5 nim tir thang 6/2005 dén thang
12/2007 da xay ra toi 4 dong dit c6 M # 5 trén mot dién tich vai traim km?” diéu d6 c6
nghia rang do hoat dong dong dat tai khu vuc nay trong thoi gian qua néu so voi do hoat
d6ng dong dat trén toan lanh thd nudc ta hodc Bién Pong da ting 1én hang ngan lan.
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Bang 1: Danh muc cac dong dat cam thay tai Nam Trung bo trong thoi gian 2005-2007

Ngay, Thoi Toa dd Pd | Mag

thang, gian Vi do Kinh sau nitu | pia diém cam thiy

nim hms) | N | dogaE | (Km) |9

05/08/2005 | 18:07:12 | 9.9850 | 108.3627 | 10 4.3 TP. HCM ,Viing Tau

07/11/2005 | 17:15:53 | 10.08 108.26 12 5.2 TP. HCM

08/11/2005 | 07:54:42 | 10.12 108,26 12 5.3 1 nguoi chét tai
TP.HCM (Ill), Viing
Tau (IV), Nha Trang

28/11/2007 | 15:16:10 | 10.02 108.28 12 5.2 TP. HCM (III)

(S6 liéu do Trung tdm Dia chan Qudc té “ISC”cung cap)

II. NANG LU'C CUA MANG LUGI CAC TRAM GHI PONG PAT TAI NUGC TA
VA TREN THE GIOI

Nam 1924 tram quan sat dong dat Phu Lién (Kién An, Hai Phong) duoc thanh 1ap
nam trén kinh tuyén 110° trong mang ludi cac tram chung trén Thé gidi hoi do, sau do bi
pha huy trong thoi gian chién tranh Thé gi6i lan thir 2 (1939 - 1945) nhitng ndm sau nay
ddc biét voi 2 chuong trinh tai trg ciia co quan phat trién Lién hop Qudc (UNDP) ta ciing
dd c6 mot mang ludi cac tram véi cac thiét bi cong nghé cao clng véi cac phan mém rat
tot nhung do nhiing dac thu cua ché do dong dét trén 13nh thd nude ta, tai mién Bic co ché
d6 hoat dong dong dét kha cao cung vdi sy tdn tai cua nhiéu khu cong nghiép nén thoi
gian qua viéc xay dung va phat trién mang ludi cac tram quan sat dong dat ciing chi duoc
chu y tai mién Béc con tai Nam Trung bo va Nam bd van chi 1 2 tram quan sat dong dét
Nha Trang thanh 18p boi nguoi Phap nam 1960 va tram Da Lat thanh 18p vao nhiing nam
cudi ctia nhimg nam 1970. Hai tram nay ghi nhan dugc cac dong dét yéu voi M > 2 (véi
céc dong dit yéu nay thi cac tram & mién Bic khong ghi nhan duoc) nhung véi mang ludi
chi ¢6 2 tram nhu vay ma vung thém luc dia Nam Trung by chung ta can sd liéu lai nAm
léch vé phia Bong Nam cho nén viéc xac dinh toa dg cac chan tdm dong dat xay ra tai khu
vuc nay s€ rat thiéu chinh xéc (viéc xac dinh toa d6 dong dat co6 do chinh xac bao dam khi
ta c6 it nhat 1a 3 tram bao quanh chan tiéu), Tuy nhién viéc xac dinh cac thong sb dong luc
hoc (bién d6 dao dong, magnitude... ) dong dét béng cac tram nay cling rat tot dic biét 1a
cac dong dat yéu khi cac tram & xa khong ghi nhan duogc. Mang lu6i cac tram quan sat
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dong dat cua cac nude trong khu vuc ciing nhu trén Thé gidi do dugc bao quanh chan tim
nén viéc xac dinh toa do tdm dong dat bi'mg mang ludi nay 1a kha chinh xac nhung do & xa
chin tim nén chi co nhitng dong dit c6 M > 4 méi c6 thé xac dinh duoc toa do & muac do
cho phép.

Tir céc diéu trén day ta c6 thé rat ra két luan 13 cac thong sd vé thoi gian xay ra dong
dat cling nhu gia tri magnitude giita céc tram ciia ta (gom 2 tram Nha Trang va Da Lat) so
v6i s6 lidu do Trung tam Dia chan Quéc té (International Seismological Centre-ISC) 1a
tuong dbi phu hop, con cac thong sé vé toa dd chan tam co su chénh 1éch kha 16n, nhiéu
khi cac thong s6 xéac dinh béng s6 lidu 2 tram cua ta so voi cac sd liéu cua ISC cung cép su
chénh 1éch c6 thé 1én t&i tir 30 dén 100 km cho nén khi st 1y tap hop cac so lidu vé dong
dat chung t6i két hop ca 2 ngudn sd licu:

1-V6i cac dong dat yéu c6 M < 3.5 chi duoc sir dung dé nhén biét 1a c6 dong dit xay
ra ciing Vi gia tri magnitude, con cac gia tri toa do chi dé dung tham khao, nhiing sb liéu
nay ciing do I SC cung cép nhung do 1a dong dét yéu nén ngoai 2 tram ciia nudc ta ghi
dugc thi khong con tram nao khac ngoai nude ta ghi duoc nén I SC khong cé cin cur dé
xem xét va trong cac thong bao dong dat ciia minh cac dong dat nay déu duoc ghi chu la
khong dugc xem xét lai.

2- Céc dong dat c6 M > 3.5 dugc dung chinh cho moi tinh todn nhét 1a cho viée xéc
dinh toa d6 chan tdm va ciing do I SC cung cp.

IL. VIEC XUAT HIEN CHUOI PONG PAT (SWARM) TAI VEN BIEN NAM
TRUNG BQ

Trong thoi gian tir 6/2005 cho dén 12/2007 tai ving ven bién da xay ra mot loat cac
dong dat sau day (bang 2).

Tir cac s6 liéu trén bang 2 ta ¢ hinh v& vé su phu thudc giita cac gia tri magnitude
M cua chudi dong dat vao thoi gian tir thang 6/2006 t6i thang 12/2007. Tir dd thi d6 cho
thdy s6 dong dat cta 3 thoi ky 13 khac nhau, tir thang 6/2005 dén thang 12/2005 xay ra 27
dong dat, trong ca nam 2006 xay ra 28 dong dat va ca nim 2007 chi xay ra 9 dong dét
nhung can luu y rang 1 dong dat thuoc loai manh nhat M = 5.2 dd xay ra vao ngay
28/11/2007 diéu d6 cho thay rang vé mit cuong do cua dong dat van con manh.
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Bang 2: Chudi cac dong dét (swarm) xay ra tai Nam Trung B9 trong thoi gian 6/2005 -

12/2007
S6 thit | Thang, ngay, Thoi gian Toa do D0 sdu | Magnitude
tw nam (hm,s) |5 d9 oN| Kinh dd (km)
A’E

1 6/14/2005 04:24:10.0 10.347 108.861 0 3.1
2 8/5/2005 13:35:13.0 | 10.0118 | 108.3178 10 4.1
3 8/5/2005 14:09:32.5 9.926 108.918 7 2.8
4 8/5/2005 18:07:12.1 9.985 108.3627 10 4.3
5 8/5/2005 13:35:16.0 9.99 108.37 16 4.4
6 8/5/2005 18:07:14.0 9.98 108.38 10 4.5
7 8/6/2005 05:23:16.8 10.201 107.7429 10 3.8
8 8/6/2005 19:03:26.7 10.412 108.517 15 2.6
9 8/7/2005 02:19:05.5 10.096 108.733 10 24
10 8/8/2005 16:56:57.9 9.975 108.675 0 3.1
11 8/11/2005 18:51:11.8 10.345 108.73 0 3
12 9/7/2005 04:24:05.9 10.023 108.43 10 2.6
13 9/26/2005 21:34:26.7 9.89 108.974 0 3.4
14 10/3/2005 20:59:34.6 9.837 109.055 0 2.7
15 10/5/2005 21:52:52.9 9.967 108.549 0 3
16 10/16/2005 23:26:17.2 10.299 108.952 0 2.5
17 10/17/2005 01:26:44.5 10.426 108.451 0 3.1
18 11/7/2005 17:08:19.9 | 10.0365 | 108.1917 10 3.8
19 11/7/2005 17:15:51.8 10.08 108.26 12 4.7
20 11/7/2005 17:08:22.0 10.02 108.31 10 4
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21 11/8/2005 7:54:38.0 10.12 108.26 12 53
22 11/11/2005 01:28:37.9 9.873 109.382 10 2.5
23 11/15/2005 19:21:04.7 9.889 108.885 0 2.6
24 12/14/2005 21:12:25.4 9.987 108.501 13 29
25 12/18/2005 13:20:09.6 10.017 108.513 5 3.2
26 12/26/2005 22:41:45.0 10.397 108.643 0 2.8
27 12/27/2005 14:18:24.0 9.965 108.739 0 3.1
28 1/7/2006 18:59:37.1 9.95 108.49 0 2.8
29 1/13/2006 00:02:03.5 9.972 108.388 0 3.1
30 1/13/2006 21:30:04.1 9.897 108.121 17 24
31 3/1/2006 20:33:43.7 9.995 108.77 10 2.4
32 3/1/2006 06:17:29.3 9.912 108.519 10 3.4
33 3/4/2006 20:14:11.3 10.034 108.201 10 2.5
34 3/6/2006 07:36:09.9 10.039 108.421 0 2.5
35 3/8/2006 07:25:49.5 9.858 108.865 10 2.5
36 3/9/2006 06:35:49.3 9.899 108.86 10 2.7
37 3/17/2006 01:22:40.5 9.932 108.842 10 2.2
38 3/25/2006 02:18:42.9 9.889 108.906 10 2.2
39 3/27/2006 21:28:53.1 9.934 108.826 8 2.6
40 4/3/2006 15:58:27.1 9.962 109.18 0 3.1
41 5/5/2006 16:35:52.9 10.137 108.548 0 29
42 6/12/2006 14:09:52.1 9916 109.372 0 3.3
43 7/3/2006 23:55:35.3 9.812 108.2689 10 4
44 7/3/2006 23:55:41.0 9.87 108.39 55 4.3
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45 7/4/2006 00:34:03.3 9.979 108.43 0 2.6
46 7/4/2006 00:53:13.1 10.001 108.341 17 2.9
47 7/4/2006 21:00:26.7 9.98 108.544 0 33
48 7/28/2006 23:15:01.8 10.043 108.425 0 3.1
49 9/3/2006 14:48:10.0 10.002 108.335 10 2.8
50 9/29/2006 07:26:29.1 9.905 108.706 10 3.1
51 9/29/2006 08:13:33.0 10.042 108.303 10 2.9
52 10/12/2006 18:18:57.9 9.893 108.983 0 3.2
53 0/12/2006 18:22:36.6 9.858 109.542 10 2.7
54 10/28/2006 02:15:57.3 10.169 107.959 10 3.1
55 12/13/2006 14:21:42.8 10.224 109.061 0 2.7
56 02/09/2007 22:40:54.30 | 10.8190 | 107.2670 0.00 3.9
57 02/15/2007 10:54:19.90 | 10.0410 | 108.8160 26 3.3
58 03/18/2007 00:40:29.90 | 10.5870 | 110.8860 0.00 3.2
59 03/30/2007 22:34:54.00 | 10.0220 | 108.2890 0.00 2.5
60 04/29/2007 13:59:58.50 | 10.4560 | 108.9110 0.00 2.7
61 05/15/2007 02:39:47.40 | 10.5760 | 107.4910 0.00 2.5
62 06/15/2007 15:20:29.70 | 9.9640 109.9670 0.00 3.8
63 06/24/2007 02:37:10.90 | 9.9640 108.4530 0.00 2.5
64 11/28/2007 15:16:08.0 10.02 108.28 12 5.2

(S6 liéu do Trung tdm Dia chin Quéc té “ISC”cung cip)
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Hinh 1: D) thi vé sy bién thién cua gia tri magnitude theo thoi gian tir thang 6/2005 dén
thang 12/2007 tai ving thém luc dia Nam Trung bo

Nhitng dong dat duoc ghi béi mang ludi tram cac nudce khac do I SC cung cép duoc
trinh bay trén bang 3.

Bang 3: Danh muc dong dat c6 M > 3.5 khu vuc déi nai lira Pha Quy

STT | Ngay,thang, | Thoi gian Toa do Do sdu

nam (h,m,s) @oN 2oF, (km) M
1 05/08/2005 13:35:12.7 10.0118 108.3178 10 4.1
2 05/08/2005 18:07:12.1 9.985 108.3627 10 4.3
3 06/08/2005 05:23:16.8 10.201 107.7429 10 3.8
4 07/11/2005 17:08:19.9 10.0365 108.1917 10 3.8
5 07/11/2005 17:15:51.8 10.08 108.26 12 4.7
6 08/11/2005 7:54:38.95 10.12 108.26 12 53
7 03/07/2006 23;55:35.3 9.812 108.2689 10 4
8 28/11/2007 15:16:08.5 10.02 108.28 12 52
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Céc sb liéu trén day cho ta dung ban dd tam dong dét tai khu vuc d6i nai lira Pha
Quy xdy ra tir thang 6/2005 dén thang 12/2007 duoc trinh bay trén hinh 2:
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Hinh 2: Ban dd tim dong dat vai M>3.5 tai thém luc dia Nam Trung bd
khu vuc doi nui Itra Phu Quy

Trong s6 8 dong dat c6 M.3.5 dugc trinh bay trén hinh 2 ta c6 nhan xét nhu sau:

Céc dong dat trinh bay trén bang 2 thyc té di c6 6 dong dat tap trung vao gan nhu 1
diém con hai dong dat ky hiéu X 1a cac dong dat c6 magnitude twong ddi nho (M =3.8 s6
3 va 4 bang 2) cho nén cac s6 liéu ghi duoc bang mang ludi tram cia cac nudc khac khong
nhiéu va viéc méc nhitng sai s6 vé toa dO chin tim 1a mot diéu d& hiéu va co thé co nhiéu
kha nang vi tri ciia cac chn tAm nay ciing tp trung trong cing mot nhom do.

Nhimng diéu trinh bay trén cho thiy cac dong dat xay ra tai d6i nai lira Phu Quy van
con tiép tuc dén ngay hom nay va tiép theo, n6 thé hién mot hién tuong rat hiém gap trén
Thé gidi d6 1a chudi cac dong dat (trong dia chan hoc goi la swarm) xay ra tai nhiing ving
¢6 nui lira hoat dong, vy ban chat ctua chudi dong dat hay swarm 1a gi?

Chudi dong dat hay swarm hinh thanh do qua trinh chuyén dong cua dong magma tir
bé magma ndm sdu bén trong 10ng dat di 1én trén mit dé tao hong nui lra trude khi phun
da 1am ting trudng ung sudt dong thoi gy ra ran nit tai moi truong dat da xung quanh,
cac hién tugng ran nlrt nay co cac tan s6 khac nhau di tao ra cac dong dat va duoc mo ta
trén mod hinh (hinh 3) [5].

25



Hinh 3: Mo hinh giai thich sy hinh thanh chudi dong dat (swarm)

Chudi cac dong dat hay swarm c6 nhiing ddc thu sau day:

- Phan 16n cac dong dat lién quan dén nui lira c6 magnitude nho khoang 2 hoic 3 ¢6
khi dén x4p xi 5 va & d6 sdu khoang 10km. Cac chan dong thuong c6 xu hudng tap hop lai
thanh nhom tir mot vai cho dén hang ngan chin dong .

- Co vai tro ciia cac tién chan bao hiéu nui lra s& dugc phun 1én trong tuong lai
khong xa, (d6i khi chudi dong dat nay ciing xay ra tai noi khong c6 nui ltra hoat dong va la
nhitng tién chan trude khi dong dat chinh s& xay ra nhung rét it khi c6 duoc).

- Trong cong thuc 1ap lai cua Ricter Gutenberg Log N =a — bM

C6 gia tri b kha cao (xdp xi 1 tham chi c¢6 thé 1én dén 2.5) chimg to cac dong dat da
x4y ra trong mot moi truong kém bén virng.

IV. CAC PAC PIEM CUA CHUOI PONG PAT (SWARM)TAI POI NUI LUA
PHU QUY

1. Sw phin bd d9 sau chin tiéu ciia chudi dong dat (swarm).

- Céc dong dét co do sau chan tiéu nho tic 100% dong dit c6 do sau trong khoang
10 - 15 km (hinh 4).
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Hinh 4: S6 phan traim dong dat co cac do sau khac nhau

2. D6 thi Lip lai cia chudi dong dat (swarm)
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Hinh 5: Do thi l3p lai cho chudi dong dat (swarm)

D6 thi 1ap lai d6i voi chudi dong dat duoc tinh cho sd dong dat da dwoc chuan hoa
v6i don vi thoi gian 13 1 ndm va don vi dién tich cho 1000km?, cac sb liéu vé sé dong dat

N dd duoc chuan héa cing véi s6 magnitude M duge phan bd nhu sau:
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Pbi v6i khu vuc Bién Pong gia tri b=0.65 con cho toan bd ldnh thd VN va dit lién
tacob=0.76.

3. D6 thi tich liiy ning lwong cia chudi dong dit (swarm)
Cong thue tinh ning lugng cua dong dat c6 dang:
LogE=11.8+1.5E
O day don vi tinh nang luong E 13 erg.
D thi tich liiy ning lwong c6 dang dugce trinh bay trén hinh 6.

Ex10el6erg
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‘ \ \ \ ‘ \ ‘ \

7/2005 1/2006 1/2007 12/2007
Hinh 6: Do thi tich lily ning luong E ctia chudi dong dat (swarm) tir thang 6/20005 dén
thang 12/2007

Trén d0 thi cho thdy trong thoi gian 30 thang tir thang 6/2005 dén thang 11/2007
dudng cong tich lily nang luong E ¢6 2 gid tri dot bién vao thoi gian thang 11/2005 va
thang 11/2007 tdng s ning lwong ma cac dong dét giai thoat ra 1a 150.10'%rg, ching co
gié tri trung binh 1 5.10'%rg/thang.

4. P thi tich liiy ing suit

Nguoi ta cho rang (mg suat ciia moi truong chira chan tiéu dong dat ty 18 v6i can bac

2 cua nang luong thc E'? dudng cong ciia do thi ing suat dugc thé hién trén hinh 7.
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Hinh 7: D) thi tich lily tng suit E"? ciia chudi dong dat (swarm) tir thang 6/20005 dén
thang 12/2007

5. Co cAu chén tiéu tai chudi dong dit (swarm)

Trong thoi gian tir 6/2005 dén thang 12/2007 di ¢6 3 dong dat da manh ghi duogc tai
nhiéu tram trén Thé gio1 va do do da dugc nhém dia chét trudng dai hoc Harvard (Hoa
Ky) xac dinh co cu chén tidu dugc trinh bay trén hinh 8.

Ttr hinh 8 ta c6 cac nhén xét vé cac chén tiéu sau day:

- Cac dong dét xay ra tai gﬁn 1 diém, su sai khac vé vi tri gitta cac chén tiéu < 5 km.

- C6 cung mot d6 sau chan tiéu 1a 12 km.

- Cé cung mot @6 lon M =5.2 - 5.3,

- Cung dang dich chuyén truot bang theo phuong (strike slip) véi mat phang dut gy
1 Pn; ¢6 cac thong so sau:

D6 phuong vi: @, = 115-120°, goc cim & = 68-72°, goc trugt A =-168 - -172°

V6i mit phang dit gdy 2 Pn, c6 cac thong sd sau:

D6 phuong vi: ®g = 22-27°, goc cam & = 79-82°, goc trugt A =-19 - -22°

Khi nghién ciru cac ndi lira phan tan trén Bién Pong va ria lyc dia tir Bic Trung B
tré vao cho thr?iy cac nui hra nay thudc loai hoat dong duy nhét c6 mot 1an va chi co cac
nui lira thude d6i Pha Quy 1a thudc loai hoat dong nhiéu lan,
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200511071715A SOUTH CHINA SEA

Date: 2005/11/7 Centroid Time: 17:15:53.2 GMT @
Lat= 10.08 Lon=108.26

Depth=12.0 Half duration= 1.0

Centroid time minus hypocenter time: 2.4
Moment Tensor: Expo=24 -0.167 -0.520 0.687 -0.214 -0.204 -0.496
Mw=52 mb=49 Ms=0.0 Scalar Moment = 8.46e+23
Fault plane: strike=117 dip=69 slip=-168
Fault plane: strike=23 dip=79 slip=-22
200511080754A SOUTH CHINA SEA ———
Date: 2005/11/ 8 Centroid Time: 7:54:42.5 GMT s_,
Lat= 10.12 Lon=108.26
Depth=12.0 Half duration= 1.1

Centroid time minus hypocenter time: 3.5
Moment Tensor: Expo=24 -0.146 -0.794 0.940 -0.298 -0.294 -0.558
Mw=53 mb=5.1 Ms=49 Scalar Moment = 1.12e+24
Fault plane: strike=120 dip=68 slip=-171
Fault plane: strike=27 dip=82 slip=-22
200711281516A SOUTH CHINA SEA
Date: 2007/11/28 Centroid Time: 15:16:10.1 GMT @
Lat= 10.02 Lon= 108.28
Depth=12.0 Half duration= 0.9

Centroid time minus hypocenter time: 1.6

Moment Tensor: Expo=23 -1.120 -4.340 5.460 -1.350 -1.650 -4.440
Mw=52 mb=47 Ms=0.0 Scalar Moment = 6.99¢+23

Fault plane: strike=115 dip=72 slip=-172

Fault plane: strike=22 dip=82 slip=-19

Hinh 8: Co cdu chén tiéu dong dit xay ra trong cac nim 2005 va 2007
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Hinh 9: M6 hinh sy van chuyén dong magma va thanh tao cac dong dit tai Nam Trung bd

Céc tai liu lich sir déu cho thay trong thé ky 19 va trude d6 tai doi dong dat nay da
¢6 nhiéu lan phun Ita [1, 9].

Mo hinh vé sy hinh thanh chudi nui lira tai Nam Trung b tir sy chuyén dong cua
dong magma duoc trinh bay trén hinh 9.

Céac dir liéu duoc trinh bay tai cac phﬁn trén da chung té mot diéu 12 hoat dong cua
nui lira tai day dang trong qua trinh tao hong thé hién chudi cac dong dat duoc hinh thanh,
van dé 1a khi nao thi qua trinh nay két thic dé bét diu giai doan phun 1én tao thanh mot
nui Ira va sém hay mudn thi giai doan nay s€ phai xay ra va nhiing gi cua nui ltra Hon Tro
xay ra nam 1923 tai d6i ndii lira Pha Quy s& 1a kich ban d6i véi viéc phun 1én cta nui lira
nay trong tuong lai [3, 4].

V. POINUI LUA PHU QUY

- Tai dao Phu Quy phat hién dugc 5 hong nui Itra ¢6 chép cao nhat 1a Nai Cim cao
104m c4u tao chu yéu tir bazan olivine 4 kiém [2, 3]

- B4do Da Cao 1a mot miéng nuai Iira con soét lai, cau tao chu yéu tir bazan olivine,
tudng hang bi silic héa va bazan chira nhi€u bao thé leczolit.
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SO DG BIA CHAT DIA MAOD
pd1 NUI LUA PHU auY

Hinh 10: So dd dja chit dia mao doi nii lira Phu Quy [2, 3]. 1. Nui Itra: a-tup, b-bazan, 2.
Ranh gi6i khdi nang va sut lan. 3. Tram tich luc nguyén. 4. Thanh tao bazan tup.5. Dut
gly kién tao. 6. Dia hinh

- Nhém cac dao phia Nam c6 cau tao chi yéu tir tap nii lira phan nhip rd, ching 1a
phan s6t lai ciia cac miéng ndi lira nho 1én khoi mat nude va co suon doc dimg.

- Cym nui Ita Hon Tro ndm 1923 1a cum nui Ira hoat dong trong thoi gian hién dai
hién chung da bi chim xuéng dudi mue nudce bién tai do siu khoang 50m

Tir trén ta c6 thé thdy co6 2 thoi ky hoat dong ciia cac ni lira trong d6i Phit Quy nay:

- Giai doan som la giai doan cac hoat dong nii Itra xay ra manh m& nhat va da de lai
nhiéu dau vét trén cac ddo ciing nhu hang tram ngon nui khac dang nam sau dudi day
bién, cac tai liéu xac dinh tudi hién dai da cho thay ching thudc giai doan tur Pleixtoxen
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som dén Pleixtoxen trung va co thé chung 1a két qua cua sy kéo dai ra thém lyc dia cua dai
nui [ra Kainozoi mudn trén ria luc dia cua Nam Trung bo.

- Giai doan sau nay 1a su xudt hién ctia nti lira Hon Tro va kéo dai cho dén tan ngay
nay.

Két qua khao sat dong nhiét trong thoi gian vira qua ciing cho thay tai khu vuc hoat
dong cua nti Itra Pht Quy nay gia tri dong nhiét tai tam di thuong do dat téi 355mw/m’ va
cac duong déng tri da bao phu toan bd d6i nui lira Phu Quy trong khi tai cac ving tach
gidn trung tdm Bién Pong gia tri dong nhiét chi 1a 110 mw/m” va cac ving khac con lai 1a

60 hodc 70 mw/m? (hinh 11).
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Hinh 11: So d6 phan b dong nhiét khu vuc déi nui lira Phi Quy [6, 8]
VI. VI TRi CUA CHUOI PONG PAT (SWARM) TOI CAC CUM DAN CU VA
CONG NGHIEP
Viéc xac dinh cac khoang cach tir vi tri ciia chudi dong dat tai doi ndi lira Phit Quy

toi cac cum dan cu cung cac khu cong nghi¢p duoc xac dinh trén nén ctia ban dd dia hinh
ty 18 1/1.000.000 va két qua duoc thé hién nhu dudi dy:
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Mo Rang Bong <10km
Mo Bach H6 30km
Moé Su Tu 30km

Mo Rong 55km

Nui Itta Hon Tro 82km
bao Phu Quy 88km
Phan Thiét 90km

Viing Tau 135km

Phan Rang 177km

T.P. H Chi Minh 200km
ba Lat 203km

Con bao 240km

Nha Trang 255km

Va duoc thé hién trén hinh 12.

Diéu dang quan tim 1a khoang cach giita cum dong dat (swarm) t6i mo dau Rang
Pong 1a rat ngan chi khoang dudi 10 km

13 ;
12

Nha [T%ng

D3 ni lira Phi Quy
3 Phan Rang
11 Phan Thié

hig
T.P.H6 Chi Minh @ g Dio Phi Quy
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Mo Rang Dong

/ Con Déo Md Réng

¢ ® Chyoi dong dat (swarm)

105 106 107 108 109 110 111 112 113 114

Hinh 12: Vi tri chudi dong dat (swarm), cac khu cong nghiép va dan cu

Véi nhitng khoang cach nhu vay anh hudng cia cac dong dat xay ra do su
chuyén dong cia khdi magma thyc té da khong xay ra pha huy nha cta ciing nhu d6i
v6i tinh mang con ngudi nhung khi cac nui lira dd phat trién qua giai doan tao hong
chuyén sang giai doan phun magma thi tinh hinh s& khac nhat 1a d6i vdi su an toan cia
mo dau Rang Pong cung voi hé théng cac éng ddn ngdm cua nd do giita chung co
khoang cach qua ngan.
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O day ciing phai noi dén vai tro ctia cac mo dau tai d6i ndii lra Pha Quy. Trude hét
su khai thac mdi nam hang chuc triéu tan dau va viéc khai thac di kéo dai hang chuc nadm
lam cho méi truong dat da tai dudi siu tré nén giam suc cang va tao diéu kién dé cac hoat
dong ctia nui Ira tré nén thuan loi hon dic biét 1a mé Rang Pong & ngay sat voi chudi
dong dat.

VII. CAC NGHIEN CUU TIEP THEO

VAn dé can thiét hién nay la thiét 12p mot mang ludi cac tram quan sat dong dat du
diy bao quanh ving chin tim dé phat hién su thay doi d6 hoat dong dong dat va du bao
thoi diém bat dau phun cta nai lira ma trude hét 1a ting thém 2 tram tai ddo Pha Quy va
tai Viing Tau dé c6 thé xac dinh chinh xac hon vi tr ciia cac dong dét & x4y ra.

Tién hanh khao sat bang phuong phap 4m hoc hay siéu 4m ngay tai noi chudi dong
dat da xay ra cing v6i phuong phéap dia chan phan giai cao nham khao sat su bién doi dia
hinh cta khu vyc chudi dong dat vi trude khi phun bao gio ciling xay ra giai doan tao
miéng nui ltra déng thoi cung voi viée khao sat cac gia tri dia nhiét tai khu vuc, cong viéc
nay c6 thuan loi & chd trong qua trinh khao sat dé khai thac dau khi viéc xac dinh gia tri
do dan nhiét cling da c6 san.

VIIL. KET LUAN

Céc dong dat trong ving nui lira hoat dong hay con goi 1a chudi dong dat (swarm)
xay ra twong ddi don gian vé dia diém, cac tinh chat vé d6 sau ciing nhu co ché hinh thanh
do sy chuyén dong cua khdi magma trong qua trinh di 1én dé tao hong nui lira trude khi
phun. Khi nghién ctru sy phan b cac nai ltra phéan tan tir Trung bo trd vao da cho thiy cac
nui ltra tai d6i Phu Quy 1a nhitng ndi lira hoat dong nhiéu 1an, nhitng dong dat do chiing
gdy ra ciing khong c6 kha nang gay ra nhiing thiét hai vé ngudi ma chi ¢6 khi phun sé anh
hudng dén sy an toan cua cac mé dau khi ciing nhu céc cong trinh phu trg ciia nd.

Viéc nghién ciru chi tiét chudi dong dat nay cho nguoi ta kha nang du bao vé dia
diém va thoi gian nui ltra phun trao.

Cong trinh dugc thyc hién trong khuén kh6 dé tai KHCN doc 1ap cép nha nudc
“Nghién ctru ddnh gia d6 nguy hiém dong dit va song than ¢ ving ven bién va hai dao
Viét Nam va d& xudt cac giai phap phong tranh giam nhe hau qua”
do GS.TS. Bui Coéng Qué lam cha nhiém.
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PHENOMENON OF SWARM IN VOLCANIC REGION OF VIETNAM
SOUTHMIDDLE SEASHORE

PHAM VAN THUC

Summary: From June 2005 up to now in Vietnam Southmiddle Seashore appeared
series of earthquakes (swarm) with weak and middle intensities in which there were four felt
at Ho Chi Minh city.



These earthquakes occurred in the same area where group of active volcanoes are
located, at this area Hon Tro volcano group have erupted several times in 1880, 1923...
Swarm shows the movement upward of heat magma flow they will either cause rocks to break
or cracks to vibrate and forecasts the the appearance of volcanoes in the future.

The characteristics of the earthquakes in this region are that they have magnitude
about 5 with the hypocenter depth of about 10 to 12 km and the focal mechanism of strike slip.

Ngay nhdn bai: 24 — 6 — 2009 Dia chi: Vién dia chét va dia vt ly

Nguwoi nhin xét: PGS. TS. Nguyén H6ng Phuong bién
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