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Tap chi CAC KHOA HOC vE TRAI DAT

6-2000

SU TAI NHIEM TU CUA MAGNETIT TRONG DA VOI
DEVON TAI PHONG NHA (QUANG BINH)

Nghien ctu ¢6 tir & Viet Nam c6 thé gop phin
1am o hoat dong kién tao cia mang Pong Duong
v xac dinh ranh gi6i giita mang Dong Duong va
mang Nam Trung Hoa. Dé dat duoc muc dich nay
cin x4y dung dudng dich chuyén c6 tir theo tai lieu
nghién ciru & Vigt Nam co tinh lien tuc tir Paleozoi
dén Kainozoi. Huéng nghién clru nay da duge trién
khai trong cac cong trinh {2, 18-20). Nghién clu
6 tir trén cac trdm tich Devon s& co thé bd sung
két qua vao cac nghién cu ¢ tir nbi trén § Viet
Nam. Mot trong cac dac diém cta trdm tich Devon
trén thé gioi ciing nhu & Viet Nam 1a 6 it nhiéu
ting da voi ddy, chia hod thach con bio tén tot.
Véi cac phuong tién phong thi nghiém hién dai, da
v6i rit thich hop cho nghién ctu ¢6 tir, bdi vi trong
d4 voi thuong chira cic hat sat tir min 1a vat ghi
nh& b tir at t6t. Tuy nhien, nhiéu nghien cliu co
tir tai chau Au va chau My cho thay. trong da voi
thuong xdy ra hien tuong tai nhiém t. x0d di
hodn toan hay mot phin do tir du ban ddu. Hién
twong ndy la do hoat dong clia cac pha kién tao xdy
ra sau khi dit da duge hinh thanh, vi du da voi
Devon ¢ phia ty va trung tam Bic My bi tai tu
hoa hoan toan vao ddu Mesozoi [11]: hau hét da
v6i Devon tai Dirc bi tai nhiém tir vao thoi ky
Carbon : da voi Carbon sém clia Anh lai bi tai tix
hoa vao giai doan Carbon mudn {12]... Mac du
khong phan anh dugc truong dia tr vio gial doan
dat da hinh thanh, song hién tugng tai nhiém tir co
thé phén anh trudng dia to vao giai doan X4y ra su
tai nhiém tir do hoat dong kién tao. Diéu ndy van
cho phép tai thiét 1ap dugc cac hoat dong kién tao
da x4y ra dua trén ket qud nghien ciu cd tir.

Trong cong trinh ndy chang toi trinh by céc
két qua nghien ctu c6 tir trén da voi Devon tai
Phong Nha (Quang Binh) nhim muc dich kiém tra
xem nhitng hién tuong tai nhiém tr trén da voi
Devon & chau Au va Bic M co thé hign trén da
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véi & Viet Nam khong, vanéu co thi thit kien nghi
tudi cha pha tai nhidm ti can c{f trén viéc sO sanh
véi cac dudng cong dich chuyén cuc tu cho dat da
tudi tré hon.

Dia chat khu vuc nghién cuu

Trim tich Devon 12 mot trong nhiing loat trim
tich phd bién nhat & Trung Trung BO trora Bic BO;
bt ddu bing thanh h¢ lue nguyén mau do chixa nhiéu
Lingula va sau d6 tGi Eifel thi xudt hign trdm tich
carbonat. D4 voi Devon ciia khu vuc nghién ctru nam
trong phu thanh hé Phong Nha, da voi silic, da voi
den Devon gifta - Carbon s6m thuoc hé ting Cu Bai
(D2-Ci.3) duge hinh thanh vi phét trién trong bon
trim tich mang tinh k& thira ctia mién dong. Trim
tich carbonat bao gdm chil yéu cic loai d& voi dong
cuc - coprolit c6 nén calxit tai két tinh & mirc do
khic nhau. Sau dé 1a di voi trimg cé, di voi vun
sinh vathinh thanh & di nuéc dong, dé voi ket tinh
hat khong déu, da voi hat min va da voi dolomit ¢
chira cac manh vun thach anh twong d6i tron canh.
Thanh he chiramot phirc hé sinh vat kha phong phu,
g6m nhiéu dai biéu tay cudn (Spinatripa ex. g. aspe-
ra, Alrypa ex. g. desquamaia), Chan riu (Posidonia
venusta...), Tring 18 (Achaesphaera sp., Plectogyra
sp.. Endothyranopsis sp.) va Hug bién [22].

Khu vue Phong Nha thuoe ddy Trudng Son, mot
c4u tritc nép 16i & mién Trung Viét Nam ; gidi han
vé phiadong bic [abon triing Song Hong co bi D¢
Tam, vé phia tay bdi bén triing Khorat c6 ubi Meso:
z0i, va vé phia nam bai khéi bi¢n chat tién Cambr
Kontum, Quan niém trudc day cho rng, day Trudng
son durge tao thanh ¢ pha tao nai Caledoni [ 1] hod
giai doan Hecxini [4, 21]. Fromaget |5] cho tod
bo vang Dong Duong 12 két qua cua pha tao nd
[ndoxini nhung di duoc hinh thanh rdt sém va
giai doan Hecxini. Nhiing nghién ciru dia chat gd
day dua ra gia thuyét : ddy Truong Son 1a két qu



clia va cham gitta khdi Déng Duong véi khéi Nam
Trung Hoa doc theo d6i khau Song Ma [6, 8, 14],
giita khdi Dong Duong va khoi Shan-Thai doc theo
d6i khau Nan-Ultaradit. Khi nghién ciru vi c4u tric
clia doi Trudng Son, Nguyén Van Vuong [23] da
chimg minh diy Truong Son da trdi qua mot quéa
trinh phét trién 3 pha. Giai doan ddu vao ddu ky
Creta va tié€p theo 12 hai giai doan hoat dong véo
cudi ky Creta va cudi cing 12 trong ky Dé Tam.

= et

Thu thap mau cd tur va két quad phan tich trong
phong thi nghiém

Mau duge 14y 1a miu da voi Devon tai Phong
Nha. Mat cit Phong Nha bao gom céc dé c6 tudi
tir Daj,-Ci. He tdng bao gém 3 tap [16] :

- Tap 1 : da voi silic mdu xam, phan 16p ddy
0,8-1 m, hat tho chita phong phfi hoa thach Forami-
nifera, Stromatoporata, Tabulata vd Rugosa. Tap
hop hoa thach c6 tudi Famen muon.

"~ Tap 2 : d4 voi xam t6i, phan 16p méng, mat
phan 16p c6 16p sét voi méng, mau do gach, bé mat
phan 16p udn luon, doi chd xen da voi trimg ca.
Phdn trén cot dia ting co cc 16p silic mdng hodc 6
silic xen vao. Trén bé mat bao moén néi 1én nhiéu
di tich Prachiopoda, Gastropoda va Crinoidea. Dy
160 m. Tap c6 tudi Tuane som.

- Tap 3 : da silic, silic voi phan 16p méng chira
di tich Crinoidea, Trilobita, ddy 20 m. Tudi cua
phédn nay 1a Vize som.

Miu duoc 14y dinh huéng tai 5 mit cat : PN12,
PN34, PN4A, PN567, PN89 thugc khu vuc clra
dong - Phong Nha, diu duong 20 (¥=106°17,
A=17°35) gém 60 miu da voi thudc tap 2 va 3 clia
he ting Phong Nha (Difm-C,) (hinh 1). MAu dugc
cua thanh nhitng hinh tru nhé ¢6 dudng kinh 2,3 cm
vi chiéu cao 2,2 cm. T4t ca cac miu déu duge phan
tich tai phong thi nghiem cé tir thuoc Vien Vat Iy
Pia cdu Munich (CHLB birc).

Cac miu thuoc he ting Phong Nha dugc bat
ddu bing chit cai PN, tiép theo I3 s6 thir or mat cat
va s6 thir tr man, chir cii cudi cing d€ phan bit
cic miu khic nhau dugc cit ra tir cing mot man
16i. Vi du PN34A, PN34B tirc 13 2 mau déu duoc
14y & Phong Nha tai cing mat cit s6 3 va cing tai
16i miu s6 4 clia mat cit nay.

Két qua do. do tir du tu nhién NRM-cho thay :
cac miu c6 do tir du trong khoang 0,1-1 mA/m va
déu nhiém tir thuan.

Chc méu duge ti€h hanh khir ti bing tir truong
xoay chiéu trong truong tang ddn toi 2500 Oe va
bing nhiét do tang ddn t&i 720 °C. Cac budc khi tir
xoay chiéu 13 : 0 Oe, 50 Oe, 100 Oe, 200 Oe, 400
Oe, 600 Oe, 1000 Oe, 1500 Oe, 2500 Oe, con cic
budc kht tir bang nhiet do 1a : 0 °C, 120 °C, 250
°C, 320°C, 350°C, 400 °C, 450 °C, 500 °C.

Tai mit cit PN567, khtr tir bing nhiét d¢ miu
d4 v6i PN66A (hinh 2a) cho thay c6 3 thanh phdn
tir dv : thanh phén thit nhat nim trong khoang tir
25 °C dén 100 °C, thanh phén th 2 nam trong
khoang 100-350 °C, thanh phdn thir ba ndm trong
khoang 350-500 °C, 2 thanh phin ddu c6 hudng
khong di vé goc, con thanh phén thir 3 ¢6 hudng di
thdng vio gdc toa do. Khir tir bang tir trudng xoay
chiéu t6i 1000 Oe maiu PN66C (hinh2b) lai chi
thdy c6 2 thanh phin mang tir, thinh phdn ddu tr
0-100 Oe, khong di vé& goc, thanh phédn thir 2 tir
150-1000 Oe di thing vé gdéc. Huéng cha thanh
phén thtr 2 nay tring hoan toan véi hirbng thanh
phin thir 3 it 350-500°C khikhi bing nhiétdo. Sau
khi khtr bing tir truong xoay chiéu, miu PN66C
duoc khio sat IST. Dudng cong IST nung ndéng va
1am nguoi gin nhu tring khit nhau, chi ra duy nhat
1 diém Quiri tai 580 °C (hinh2c), diéu d6 chimng t6
trong miu chi c6 khoang tir 1 magnetit. Viec khir
tir bing nhiét do miu PN66A cho thdy, khi nung
t&i nhiét do 350 °C, 2 thanh phdn tir du ban ddu da
bi khir chi con lai thanh phén tir du thir 3 chiém t6i
70 % NRM. Trong khi d6 trén dudng cong khir tir
bing trudng xoay chiéu mau PN66C, NRM ctia mau
giam con 70 % khi khir tir g 50 Oe, va khi nang
trudng dén 1000 Oe NRM chi con dudi 10 % dugce
giit lai. Nhitng thi nghiém trén cho thdy miu 16i
PN66 c6 3 pha nhiém tir déu do magnetit gay ra : 2
pha ddu c6 hudng tir dw khong di vé goc do su
nhiém ti cta nhiing hat c6 luc khang ti thap va
nhiét do chan thap, ching 1 cac do ur du thir cap,
dé dang bi loai b tai tir truéng 50 Oe va tai nhigt
do 350 °C ; con pha thi 3 13 do magnetit, c6 huGng
tir dur di vé goc chinh 1a huéng ChRM cuia méu.

Tién hanh khir tir nhiét va bang tir trudng xoay
chifu tren cic miu con lai cua mat cat déu quan sat
thay thinh phén tir du di vé g6c trong khoang 350-
500 °C khi khir bing nhiét do va tir 200 dén 1000
Oe khi khir bing ur trudng xoay chiéu.

Ching t6i di tién hanh mot s6 khao sat vé tir
tinh d4t da cho miu PN73B (hinh 3). Duong =
(hinh 3d) cho thdy chicd 1 diém Quiri tai 580 °C,
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& Dia tang S Loai da va hoa thach chra trong da
— @
3 :~'é~'~: § Pa silic chita Pseudophillipsia sp.
E _l_(é__l_ ;
- — Da voi xam den phan 1dp mdng chia Parathurammina, Bisphaer, Tousnayellina
:r—_—cl‘PI < beata (Mat.}, Chernyshinella glomiformis Lip., Septabsunsiina mineuta
p o s o g
o =
—— (l?_—l_
J—F—L £ Pa voi, da voi silic phan 16p day chita Quasiendathyra kobeitusana Raus., Quasien-
1 o| dathyrasp., Syringopora genirulata haiphongensis Mans., S. distaus Fischer., Stro-
l l 21| matocerium kwangiensi Dong., Pseudolabechia aff. huanjangensis Dong., Cysto-
l phrentis kolaohoensis Yu,, ...

Hinh 1. Cot dia ting viing dong Phong Nha (ty 1& 1:5000)

chimg to-si-co mat chi clia magnetit trong mau.
Pudng cong tir tré (hinh 3b) cho thay-co s dong
gbp clia chdt nghich tir (dudng cong tir tré giam
tuyén tinh theo sy ting clia tif truong dat vao). Sau
khi loai bé phdn nghich tir ndy (hinh 3b), va tién
hanh tinh toan céc thong s6 cia dudng cong tif tré,
ching toi thu duge: My=114.6; M,=329.4;
M, /M=0.35; H=133.5 Oe. Tir duong Backfield
(hinh 3c) cia miu nay thu dugc gid tri
H.=360.0(0e); Do d6 H/H=2.T; Bifu dién gia tri
phu thuoc cia My/M, vio H./H. (hinh 3e) theo
tieu chudin clia Day |1] ching toi thay do hat cla
magnetit ndm trong ving PSD, tic 1a cdu triic gin
v#i don domen. Nhu vay miu PN73B chia
magnetit PSD.

Tir nhitng két qua trén ching t6i cho ring thanh
phin tir du di vé gbc cia nhom duge mang bai
magnetit PSD, con 2 thanh phdn ddu khong di vé
goc khi kKhir tir duge mang bdi chc hat magnetit

tho, c6 nhiét do chan thap va lyc khang ti nho, cic
hat magnetit hat thé ndy mang do tu du nhot, va dé
dang bi khir tir boi nhiet do khoang 350 °C va tur
truomg-xoay chiéu khoang 200 Oe. Khi chon thanh
phin thér 3 13 thanh phdn dac tnmg ChRM cho
toan mat c4t d€ tinh toan, ching t0i thu duge ket
qua nhu trong bdng 1. =5

Tai mat cit PN89 : khi khu tir bing nhiet do
chiing t6i thdy c6 3 thanh phén tir du: thanh phin
ddu tr 20 dén 100 °C, thanh phén thir hai tir 100
dén 300 °C, thanh phdn thir ba tir 350 dén550 °C
hudng thing vé goc toa do, mau PN82C (hinh 4a).
Khit bing tir trudng xoay chiéu cling mau ndy t0i
1200 Oe nhan thdy c6 2 thanh phin mang tir du,
thanh phan d4u bi khit & 25 Oe, va sau do 1a thanh
phn thir 2 bi triét tiéu gn nhu hoan toan tai 1200
Oe (hinh 4b) va hudng cla thanh phén thir 2 nay di
thang vé gdc toa do giong nhu hudng clia thanh
phan thir 3 khi khit bang nhiét do. Cac két qud

Bdng 1. K&t qua khir tir trén nhom miu Phong Nha

Ratent N Phuong phap  Bude Toa do hiendai Toadocé  The nim kién tao Sai s6
j khu tur khtt tr (C)_ °N °E °N 2E °N Ows
PN12 4/5 TH, AF 200-550 104 51.8 325 201 65.0 420 165
PN34 8/10 TH 200-600 335 379 371 -238 50.0 42.0 142
PN4A 373 TH 200-550 166 354 234 -153 550 60.0 147
PN567 24/26 TH 300- 600 449 50.1 487 126 56.0 38.0 3.1
PN89 9/10 TH 200-600 332 503 343 6.6 46.0 48.0 6.5
MEAN 306 513 397 8.0

92




a) IUp N

Bude Cupngdd Saiss
0 5.455E+00
70 5.152E+00
100 4.973E+00
150 4.429E+00
200 + 4.021E+00
250 3.873Et00
300 3.752E+00
350 3.B44E+00
400 2 945E400
450 1.697E+00
S00 6.072E-01

o

)

5]
Coumuru g
A2vaNNLYG

- N
,
P

N ]

aAna
O O e e
e

E
M-\ mA fm)
v

copococoooDOC
RRRIZIAARE
*RNZw-cococwan
vrcomsrOAND
=

E]

f
¢
8
]

2

&
copoooooon00n
8228899389889 ¢

\

FERZRES e N
crOBIMNPEENW
. %
L]
I
- L
m

]

BIETREYENUNEE o
cNLREVBVOBO B

[
PN
v

) 250+

DG tir hoa
8

H =600 Oe @

0 A

80 ; Sowoe

0 150 300 450 800
Nhiét d6 (°C)

phan tich khéc ciing twong tu nhu cic miu & mat
cit PN567. Duong nhiém tir ding nhiet IRM tren
miu PN86B (hinh4c) gin phing & tir trudng
~3000e, day chinh 1a mot dic trung clia magnetit.
Vecto tir du dic trung ChRM clia mat cdt duge din
trén bang 1.

Trén 3 mit cit PN12, PN34, PN4A eon lai
chiing t0i ciing ti€n hanh khir tir ci bing nhiét do va
bing tir rudng xoay chiéu. Két qui nrong tr nhu
hai mat cit trén, va vecto or du dic ung ChRM
cho timg mit cit duge din trong bang 1.

Minh gii t3i ligu o6 tur
Toan bo két qua phan tich o6 tir trén cic mat cit
cho thay sau khi khi tir bing nhi¢t 6 d&n 350 °C

200 400 600 100
Tnaang dit vao (Oa)

N
\
.3
04
T 00 20 s00 4o
Nhigt d3 (°C)
N

Hinh 2. Khit t bdng nhiét do va bing
tlr trudng xoay chiéu, miu PN66

1. hinh chiéu trén mat phang nim ngang
2. hinh chi€u trén mat phing thing dimg
3. do tir khuynh duong
4. d¢ tir khuynh am
a) khir bing nhiét do miu PN66A
b) khir béng truong xoay chiéu
miu PN66B
c) khéo sat dudng cong IsT

hay khir bing tit trudng xoay chiéu tdi 2000e
chiing t6i tach dugc do tir du thi cap, va trong miu
chi con lai d6 tir du dic tung cd huéng 6n dinh
dugc mang bdi magnetit PSD.

Huéng nhiém utr chung cia nhém (hinh 5a)
hoan t0dn nhiém tir thuan. Huong tir du cia cic
miu san hitu chimh the nam kién tao c6 thay déi
(hinh 5b). Trudc phép thir nép uon theo tiéu chudn
McFadden [10] gid tri or du dic trung trung binh
cho khu vuc nay 1a: D = 30°6, [=51°3, ays=7°1, k
= 117,0. San phép thir nép ubn gia tri tir du trung
binh La: D =36°0, 1=3°6, aws = 15°8, k = 24,5. Gi4
tri 86 chum cia cic mit cit trudc va sau Khi hiéu
chinh nép ubn cho thdy truée khi higu chinh ows =
7°1 t6t hon nhiéu sau khi hiéu chinh ogs = 15°8.
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Diéu nay chimg 16 khodng mang tir dac trung
magnetit ¢ day dugc hinh thanh sau quéd trinh
thanh tao nép uéhn, tirc 1a duoc hinh thanh sau thei
ky Devon.

Dua vao huéng nhiém tir dac trung nay ching
t6i tién hanh tinh cuc ¢b tir trung binh VGP va thu
duge keét qua : v§ do cuc : 62°9, kinh do cuc :
170°7, v§ do ¢6 : 27°2 : neu lay gia tri cuc o6 tir
theo dudng dich chuyén cuc c6 tir APWP cla
médng Nam Trung Hoa cho vung Phong Nha thi thu
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Hinh 3. Cac khio sat vé tir tinh dat da
(miu PN73)

- a) duong cong tir tré,
b) dudng cong tir tré d loai phan nghich tir
¢) duong Backfield,
d) duong IsT
e) su phu thuéc cia ty s6 Mrs/Ms vio Her/He

duoc gié trj vy do ¢6 ky vong 12 A, =-9". Nhir vay
vy do c6 cua do tir du dac trung duwong (A= 27°2)
khéc hoan toan véi vy do cd mong doi 4m (A,, =
-9%) lai mot I4n nita khing dinh huéng tir dur dic
trung ndy duoge hinh thanh vio cic giai doan sau
ndy, vi & tubi Devon ving nghién cttu ndm & nam
ban cdu [11, 21-23].

Trong cong trinh nghién ciru o6 tir tren d4 voj
Devon cing twéi tai ving Minh Hoa, .Luu Thj
Phuong Lan [18] ¢6 x4c dinh mot huéng tir du dic
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Hinh 4. K&t qua khir tir tren miu PN82

1. hinh chi€u trén mat phing nim ngang

2. hinh chi€u trén mat phing thing dimg

3. d6 tir khuynh duong

4. 46 tir khuynh am

a) khir tir bang nhiét do

b) khir tir bdng trudng xoay chiéu

¢) dudng cong nhiém tir ¢ing nhiét miu PN86

b)

Hinh 5. Huéng nhiém tir chung ciia nhém mau Phong Nha
a) truée hieu chinh the nim ki€n tao, b) san hieu chinh thé nim kién tao
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trung dugc hinh thanh trong qua triuh uon nép. Toa
d6 cuc ¢d tir duge tinh theo vecto tir du dic trung
nay 14 : v do cuc : 29°8, kinh d¢ cuc : 61°6, v§ do
c6 : 46°2 ; so sanh hudng cuc ¢6 tir tinh duge trén
do tir du dac trung vang Phong Nha nay véi hudng
nhiérm tir thir cdp thu duge & Minh Hoa : thdy ching
khong tring nhau. Vi huéng nhiém tx ving Minh
Ho# di qua duoc phép thir nép udn & 69 % tic 1a
né duoc hinh thanh trong quéa trinh uén nép, con
huéng nhiém tir tai Phong Nha hoan toan khong
qua dugc phép thir nép uén tirc 1a hinh thanh sau

khi nép udn da dinh vi, do dé c6 thé ket luan do t
du dic trung ving Phong Nha 14 do tai nhiém tir c6
tudi tré hon do tir du thir c4p thu dirge & Minh Hoa.

D€ lam 16 van dé nay, chiing (o da ti€n hanh sc
sanh véi chc két qua nghién ctu c6 tir clia tudi
Mesozoi va Kainozoi & Viet Nam va mot loat k&l
qua nghién ctru ¢6 tir khac trong khu vuc (bdng 2)
Khi so sanh cac k&t qua cuc ¢ tir xic dinh dugc
qua phan tich trong phong thi nghiém trén cac mit
da voi, voi cac két qua ndy (bang 2), va cac vy d¢

Bdng 2. Két qua ¢8 tir da Mesozoi va Kainozoi & Viét Nam va khu vuc lan can

Khu vuc Tudi VGP quan sat e -,
N ACN) Yo' E) (tr.n) ACN) ¥ (o° E) Tai lieu tham khao
1 12.7 102.2 0-11 67.4 186.3 [10]
2 14.2 107.9 0,4-12 84.6 208.3 [16]
3 15.0 101.0 0,4-1,3 83.2 315.2 |16}
4 21.7 104.9 Mio3 67.2 28.0 |16]
5 DT 108.4 T1 83.8 236.0 |14]
6 23.5 107.2 T 56.8 18.2 5]
7 16.5 103.0 J3-K1 63.8 175.6 [15]
8 DA 104.2 J3-K 83.9 233.1 [16]
9 11.7 108.2 J3-K 74.3 175.5 |16}
10 20.7 - 96.6 J3-K 46.4 190.6 [13]
11 17.35 106.17 62.9 170.4 Téc gid bai bao ndy

¢b tinh cho ving Pong Duong (hinh 6) [16] ket
hop véi nghién ciru céc pha hoat dong kién tao clia
day Truong Son [20], chang toi kién nghi woi tai
nhiém tir cic da v6i & Phong Nha vio tudi Creta.

KET LUAN

Po tir du dic trung xac dinh duoc trong 60 mau
d4 voi Devon ving Phong Nha (¥ = 106"17, A =
17°35)D = 30%6, =513, ows = 7°1, k = 117,0 duoo
mang bdi khoang magnetit. K&t qua phép thir nép,
uén am, toa do ¢é cuc cb tir tinh theo do tir du dédc
trung (A:62°9, ¥,:170°4, dp = 9,6, dm = 15,0), v§
do6 ¢6 tr (A, : 28°2) hoan toan khac voi vy do c
mong doi (Au=-9") vao tudi Devon (tinh theo toa
do cuc clia khéi Nam Trung Hoa) cho phép két
luan do tir du dac trung mang boi khoang magnetit
duoctaothanhdo két qua tai nhiém tr. Dot du nay
dd thay th€ toan bo do tir du ban ddu dugc hinh
thanh vao thdi ky tao da. So sanh voi két qué c6 tir
trén cic da Mesozoi va Kainozoi ¢ Viét Nam va
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khu vire, két hop véi lich sir hoat dong kién tao cu
ddy Truong Son chiing t6i dé nghi xép tudi cla d
tir du dic trung thu duge & Phong Nha ndy vao tu
Creta. Két qua ndy cang voi cic cong trinh nghi¢
clru trude day [21-23] chitng to su troi dat tir ba
cdu Nam lén ban cdu Bic cta khéi Indochina.

Bai b4o duge hoan thanh voi sy hé trg kinh pl
clia P& tai nghién clu co ban 7.10.3 d€ ldy ma
Quy hoc béng DAAD da tai trg hoc bong cho t
gid hoan thanh phén thuc nghiém tai CHLB birc. Ti
gid by t6 long cam on sau sic toi GsTs Nguy
Thi Kim Thoa vé sy giGip d& hét st tan tinh va s
cling quy bau trong sudt qua trinh nghien ctru.

Tac gid chan thanh cam on GsTs Heinri
Soffel, vién trudng Vien Vat 1y Dia cdu Munic
GsTs Nikolai Petersen, Trudng phong thi nghié
¢6 tir Niderlippach, Ts Bachtadse va Ktv Manuel
dd huong din va tao diéu kién trong qua trinh t
gia phan tich mdu tai Munich.
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Hinh 6. V§ do cuc c8 tir tinh cho diém (11,7° N, 108,2°E) theo mo hinh APWP clia Au A va tir VGPs
d6i v6i mang Khorat, Nam Trung Hoa, Vi¢t Nam va Shan-Thai tai cac khodng thoi gian khac nhau
1. v§ do c6 tinh theo nén Au A, 2. v§ d6 c6 tinh tai Viet Nam, 3. v§ do c6 tinh theo khoi Nam Trung
Hoa, 4, v§ 40 c6 tinh theo kh6i Khorat, 5. v§ d6 ¢6 tinh theo kh6i trung tam va tay Thai Lan

Tac gia cam on Pts Ta Hoa Phuong, Ks Vi
Héng Nam, Ktv Truong Thé Hing dd gilp tac gid
thu thap, tap hgp miu c6 tir tai Viet Nam.
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SUMMARY
On remagnetization of magnetite in Devonian
limestones from Phong Nha

Paleomagnetic diredtions for the midde Devonian
limestone of the Phong Nha (¥ =106°17, A=17°35)
differ from expected midde Devonian directions-for
South China block. Negative fold tests suggest that
magnetization is secondary. However, low blocking
tempertures, the thermomagnetic curves (Tc near
580 °C) and the acquisition of isothemal remanent
magnetizations all suggest that the remanent is
carried by magnetite. The mean direction (D =30.6,
1 =51.3, ows =7.1; paleopole at 62.9 °N, 107.4 °E) is
similar to the result expected from Cretaceous age
for the region. This result is in agreement with
tectonic phase of Truongson bed.
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