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XAC PINH RANH GIGI F/F TREN CAC HE TANG
DA VOI TAI XOM NHA, QUANG BINH
BANG PHUONG PHAP MSEC

LUU THI PHUONG LAN, B.B. ELLWOOD, TA HOA PHUONG

I. MO DAU

Phuong phip chu trinh va su c6 tr cam
(MSEC) 1a mot trong rdt it cac phuong phip cho
phép xé4c dinh ranh gioi, su phan chia dia ting va
su twong quan dia tdng dua trén so lieu do do tir
cam (MS). Viéc xic dinh ranh giéi biang s6 lieu MS
duge 1. Chlupac [1] tién hanh [4n ddu vio nam
1971, tai mat car ranh giéi S-D Klonk GSSP thuoc
Tiep Khic. Phuong phap ndy sau d6 duoc R.E.
Crick va cic cong su phét trién trd thanh cong cu
dé lien két cic chudi dia chat co tinh toan cau.

Trén thé 2.6i, cac nghién ctru MS trong cac di
trdm tich bién twoi Phanerozoi chi yéu tap trung
vdo cdc ranh gidi thoi dia ting di biét, cic ranh
gidi duge chon lam nhiing mat cit ranh gi6i dia
tdng chudn cho toin cdu (GSSP). MS tai cic GSSP
dd duge nghién cltu rdt nhiéu. Két qua nghién ciu
vé cac ranh gidi nhu vay da duoc cong bo tai mot
0 noi. Vi du nhu nghién ciru MS ctia B.B. Ellwood
va cs. [9] tai ranh giGi Pleistocen v Holocene, hay
H.J. Hanson vi cs. [11], Nguyén Thi Kim Thoa va
cs. |17]) tai ranh gi6i P-T, R.E. Crick vi cs. [3] tai
ranh gigi Eifel-Givet, R.E. Crick va cs. [4] tai ranh
gigi S-D, B.B. Ellwood va cs. [10] tai ranh gidi
Emsi-Eifel, ...

Mot trong nhitng cong trinh nghién ctu rat ky
vé do tir cam dia ting cia R.E. Crick va cs [5] 14
tai ranh gi6i Frasni/Famen (F/F) & mit cit La Serre
Trench C thudoc Montagne Noire mién nam nudc
Phap, gdn voi it cit ranh gioi chuin F/F GSSP
thugc mo Coumiac. Tai day cic tic gia di xay
dung mot thang tir cam dia ting khong phan cuc
chudn cho kiéu dia ting khu vuc clia ranh gioi F/F.

Vay tai mat cat ranh gigi F/F Xém Nha. Qudng
Binh (mat cit d3 duoc xac dinh kha 6t vé sinh dja
tdng) (hinh 1) ranh giéi tr dia ting s& niam &
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dau ? V6i mong mudn xac dinh ranh gisi tr dja
ting F/F trong mat cit qua ting da voi tui Xom
Nha bang phuong phip MSEC, ching toi di thu
thap 147 miu MSEC trén chiéu dai 7.3 m dé
nghién ciru,
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Hinh 1. So d6 vi tri mat cit ranh gidi F/F
X6m Nha tai khu vuce phia tay tinh Quang Binh.

II. PHUONG PHAP MSEC

Phuong phap dia tir MSEC (duge goi diy du la
phurong phip su ¢ to cam va chu trinh dia ting -
Magnetosusceptibility event and cyclostratigraphy)
[3. 4, 6-8| 1a t6 hop cua viec do do tir cam lien tuc
trong cot dja tang trdm tich bién trén mot thang dia
tang duge xac dinh bing cic ket qud ¢6 sinh. Cic
phan vj dinh tudi cua phuong phap cho phép xic
dinh nhitng gidi han doéng thoi c6 tinh toan ciu.
Chinh su thay déi dot ngot vé chu trinh tao trim
tich trén ranh gidi cua cic phan vi dinh tudi & tuo
nén su thay dot dot ngot cla do tir cim vi tao nén
st ¢0 tir cam ¢o tinh toan ciu.



Khi nghién cttu bién thién cta do tir cam trong
trdm tich bién, cac tac gid cua phuong phap da
khang dinh 14 do tir cdm chu yéu dugc mang boi
cac thanh phin luc nguyén ¢ trong cc trdm tich
ndy. Dudng bién thién clha do tir cam c6 2 dang
dac trung. Dang thit nhat lien quan 6i cac bién doi
khi hau c6 chu trinh tdn s cao, chu ky ngén, bién
do nho, dugc dung khi xét tuong quan khu vuc [3,
6, 11]. Dang thir hai lién quan toi cac bién d6i khi
hau c6 chu trinh tdn s6 thap, chu ky dai, bien do
16n. Cic tic gia dd khang dinh day chinh 13 ddu
hiéu cho phép xét tuong quan toan cdu ctiia phuong
phap MSEC. Theo B.B. Eliwood [7] cic ddu hiéu
MSEC ¢6 chu ky ngan thudng chong len cic ddu
hieu MSEC c6 chu ky dai. Su bién thién ctia MSEC
¢6 thé 14 ket qui cha cac hieu Gng kién tao dia
phuong, kiéh tao co kich ¢d nho.

Vé nguyeén ly cu thé cla phuong phip, nhitng
thuan lgi ctia phuong phip va nhitng yéu cau trong
viec 14y miu duoc trinh bdy chi ti€t trong cong
trinh [ 17].

III. AP DUNG PHUONG PHAP MSEC
_ NGHIEN CUU RANH GIGI F-F TAI
KHOI DA VOI XOM NHA, TINH QUANG BINH

Véi muc dich 1am 3 su t6n tai cua ranh gioi F/F
tai mat cit da voi X6m Nha bing phuong phap
MSEC, 147 mau MSEC dugc thu thap trong chiéu
dai 7,3 m, trén co s mat cit ranh gidi F/F da dugc
kiém tra t6t vé sinh dia ting Rang non (Conodonta).
Cac miu ¢ sinh Rang non duge phan tich tai Khoa
bia chat, Truong Dai hoc Khoa hoc Tu nhién, Dai
hoc Qudc gia Ha Noi ; cac mau MSEC duoc phan
tich tai Phong Thi nghiem C8 tr thuoc Truong Dai
hoc Quoc gia Lousiana (M¥).

1. Cic két qua nghién ctiu cé sinh
a) Mo td mat cat Xom Nha

Mat cit duoc do vE tai clra hang da ¢ suon tay
nam nii da voi Xo6m Nha (tén dia phuong 1a X6m
Cay Da). Trim tich carbonat 16 tai day c6 th€ nam
thodi, chu yéu 1a da voi, thuoc he tdng Xom Nha
(D3xn). Vi chua phat hién cac hoa thach 1on (macro-
fauna), nén ching toi di thu thap cic mau da voi
dé€ gia cong vi hoa thach Rang non. Cic miu thu
thap theo tirng 16p da va duge gia cong, phan tich
trong phong thi nghiém cla Khoa Dia chat, truong
Pai hoc Khoa hoc Tu nhién.

Trinh tu dia tdng va hoi thach Rang nén tx
duéi len trén nhu sau (hinh 2, 3) :

¢ Da voi mdu xam, xam sam, tai ket tinh voi do
hat khong déu, phan 16p ddy dén trung binh (20-60
cm), mat Igp khong 1 nét. He 16p ddy 145 cm. Hoa
thach Rang nén chi thdy & nhitng 16p trén cling cla
he 16p, bat ddu dugc danh s6 1 va 2 trong hinh 2.
Cac héa thach Rang non dia dugc phat hién :
Ancyrodella nodosa Ulrich & Bassler, A. ioides
Ziegler, Ancyrognathus triangularis Youngquist,
Palmatolepis rhenana rhenana Bischoft, Pa.
rhenana nasuta Muller, Pa. hassi  Muller &
Muller, Pa. jamieae Ziegler & Sandberg, Pa.
foliacea Youngquist (cic mau BNI, BN2 - trong
d6 s6 hieu miu trang vai s6 higu 16p trén hinh 2 va
3). Cac hoa thach Ring non k€ trén thudc phin
thdp cta d6i Pa. rhenana.

¢ Da voi xen voi sét mau xam, xam sdm, dang
pelit hoac tai ket tinh hat nho, phan 16p trung binh
den ddy (20-75 cm). Trong hé 16p nay chira phong
pht hoi thach Rang nén thuc cic doi ti rhenana
den crepida. Tl dudi len gap :

- Palmatolepis rhenana rhenana Bishoptt, Pa.
Jjamieae Ziegler & Sandberg (BN3) ; Ancyrodella
nodosa Ulrich & Bassler, Pa. hassi Muller &
Muller, Pa. boogaardi Klapper & Foster, Pa.
juntinaensis Han, Pa. hassi Muller & Muller,
Ancyrodella nodosa Ulrich & Bassler (BN4, BN3,
BN6) ; Ancyrodella nodosa Ulrich & Bassler, A.
ioides Ziegler, Palmatolepis boogaardi Klapper &
Foster, Pa. rhenana rhenena Bischoptf (BN7).

- Palmatolepis linguiformis Muller, Pa. rhenana
rhenana Bischoff, Pa. rhenana brevis Ziegler, Pa.
rhenana nasuta Muller, Pa. gigas Miller & Young-
quist, Pa. subrecta Miller & Youngquist, Pa. hassi
Muller & Muller, Pa. juntinaensis Han, Pa. ederi
Ziegler & Sandgerg, Pa. eureka Ziegler & Sandberg,
Palmatolepis foliacea Youngquist, Ancyrodella
nodosa Ulrich & Bassler, A. ioides Ziegler , Homoc-
tenus sp. (BNS8), Pa. rhenana rhenana Bischoff. Pa.
rhenana nasuta Muller, Pa. gigas Miller & Young-
quist, Pa. subrecta Miller & Youngquist, Pa. lingui-
Sformis Muller (BN9).

- Palmatolepis triangularis Sannemann, Pa.
subperlobata Branson & Mehl, Icriodus alternatus
Branson & Mehl. (BN10, BN11, BN12).

- Palmatolepis triangularis Sannemann, Pa.
subperlobata Branson & Mehl, Pa. delicatula
clarki Ziegler, Pa. delicatula postdelcatula Schulke,
Icriodus alternatus Branson & Mehl (BN13, BN14).
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- Palmatolepis triangularis Sannemann, Pa.
triangularis -> crepida, Pa. triangularis -> tenui-
punctata, Pa. subperlobata Branson & Mehl, Pa.
delicatula platys Ziegler & Sindberg, Pa. werneri
Ji & Ziegler, Pa. delcatula posidelicatula Schulke,
Pa. weddigei Ji & Ziegler, Pa. minuta loba Helms,
Pa. quadrantinodosalobata Sannemann, Pa. regu-
laris Cooper, Ancyrolepis sp. (BN15, BN16, BN17,
BNI18).

b) Phén tich sinh dia tdng va vi tri ranh gidi
F/F tai mat cat Xom Nha

Vian dé ranh gidi cic phan vi thoi dia ting
Devon néi chung va ranh gidi F/F noéi rieng ludn
duge dong ddo cic nha dia ting quan tam va 13 dé
tai hoat dong hang nam cua Ban Dia ting Devon
(SDS) thuoc Uy ban Dia ting Qudc té. Gin day
nhat ranh gidi d6 duge xic dinh trang véi ranh gioi
gita 2 doi Rang ndén Pa. linguiformis vi Pa.
triangularis |2, 19]. Mot diéu cin luu y : déi Pa.
linguiformis 14 d6i moi duoc tach ra t phin cao
nhal cla déi Pa. gigas trude diy, phin con lai cla
d6i Pa. gigas nay mang tén doi Pa. rhenana.
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« Hinh 2.

Poan mit ciit ctra hang X6m Nha,
nai co ranh gidi F/F di qua
(gilta 16p 9 va 10)

Xac dinh ranh giéi thai dia ting 13 cong viéce
luon mang tinh k& thira vd hoan thién dan. Tu
nhiing phat hién ho4 thach Ring non va Dang 16
tdng (Stromatoporoidea) tudi Devon muon diu tién
& khai ni da voi Xom Nha [12] dén nhiing nghien
cttu bd sung vé nhom hoa thach Ring nén [13] da
khang dinh sy c6 mat clia cic yéu (& Frasni vi
Famen trong khoi da voi ké trén.

Két qua phan tich hoa thach Ring nén trinh
bdy trong phin trén cho phép xdc dinh ranh gi6i
F/F ¢ X6m Nha mot cich ¢6 cd sd hon :

- Trong 7 16p dudi ciing cua doan mat cit mo ti
o trén (cic miu BNI dén BN7) c6 chira cic hou
thach Rang ndn thude doi Pa. rhenana. Hai l6p dudi
(16p 1 va 2) thude phan doi Pa. rhenana ha, cac 1op
tir 3 den 7 thuoce vé phan doi Pa. rhenana thugng

- Trong 2 18p ti€p theo ctia mit cit (10p § va 9).
ciing voi cac dang Rang nén ma & d6i Pa. rhenana
da gdp, xudt hién Palmatolepis linguiformis Muller
12 loai chi thi cha doi cing téen. Doi Pa. linguiformis
12 d6i trén cang cua Frasni, 1dn dau tien duge phit
hién & Viet Nam [ 14].
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Hinh 3. Cot dja ting va thir tr 18y miu MSEC tai mat cat F/F Xom Nha (Qudng Binh)

Nhu vay trong doan mat cit mo td trén day.
ranh gi6i F/F tring voi ranh gidi gitta hai doi Pa.
linguiformis va Pa. triangularis, nghia 1a tring vai
ranh gidi gitta cac 1op 9 va 10.

- Trong céc 16p tir 10 dén 14 cua khoiang dia
tdng tiép theo nhin chung hi€ém hod thach, song
ngay tr mau BN10 dd phit hién duoc lodi chi thi
clia doi Pa. triangularis - d6i thip nhat ctia Famen.
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- Céac 1op tur 15 dén 19 chia cic dang Rang non
c6 thé gidp & phin cao nhat clia doi Pa. riangularis
va clla d6i Pa. crepida. Cé khd nang ngay 16p thdp
nhat (16p 15) da thuoc vé& d6i Pa. crepida vi co
chira nhitng dang ring non chi xuat hién tir ddi Pa.
crepida nhu Pa. quadrantinodosalobata Sannemann,
Pa. regularis Cooper.

So voi mit cat chudn cla ranh gi6i F/F - mit
cit Upper Coumiac Quarry & Dong Nam Montagne
Noire (Phép), cic d6i Rang non da phat hien duogc
¢ mit cit Xom Nha ddy ¢l hon. Tai mat cit & Pong
Nam Montagne Noire hi¢n chua phat hién dugc Pa.
linguiformis 13 lodi chi thj cla ddi cing tén, cling
la doi trén cung cla Frasni, do vay mat cat dy vin
con gi d6 chua that su hoan hao.

2. Cic két qua MSEC va ban luin

Tai mat cdt Xom Nha, cing noi ldy cic miu
hoa thach Rang nén nhu mo ta G tren, ching toi di
thu thap lien tuc 147 miu MSEC, mdi miu cich
nhau 5 cm, trén chiéu dai 7,3 m, gém 24 16p (irén
hinh 3 biéu thi 19 16p).

Gia trj do tir cam bi€u dién trén hink 4. Khoang
cach trung binh gitta cic mau 12 5 cm. Gia tri MS ciia
mau bi€u dién trén do thi barlog, trong do truc tung
bi€u dién chiéu cao clia mit cit 14y miu (so voi
miu dau tién), truc hoanh biéu dién log gia tri do
tir cdm do duoc. Dudng mdu den (1) biéu dién gia
tri MS do duoc, duéng mau xanh (2) 1a gia tri 1dy
trung binh. Tir hinh v& cho thdy gia tri tr cdm thay
déi trong khoang 3.10™- 3.10” m*/kg. Su bién ddi
clia do tir cam duoc chia ra nhiéu déi tir khac nhau
(hinh 4).

Viéc ldy tuong quan giita cic mat cit mang tinh
todn cdu vo cing kho. Da c6 mot vii phuong phip
tho so gidi quyét van dé ndy. MSEC la mot trong
nhfrﬁg phuong phip d6. R.E. Crick [5] bién luan,
giéng nhu trong phuong phap dia ting cé tir MSP
[15], MS ¢6 thé cho cot ding tuong durong cot sinh
dia tdng. Va su thay doi MS duoc coi 1a mot yéu to
trong viée xdc dinh hodc tai xac dinh GSSP.

Viéc 14y tuong quan toan cdu chi thuc hién
dugc khi tap hop s6 liéu phai chinh thirc gin vio
GSSP [18]. R.E. Crick ung ho y kién do, trong
nhiéu nam qua da phat trién phuong phap MSEC
v mot bo 56 lieu MSEC duge gin vao ranh gisi
GSSP cia Devon. Cong trinh |5] gém tap hop s6
lieu c6 do phan déi cao, mat do 1on di duoc ding
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Hinh 4. Do tir cam cta mat cit X6m Nha

d€ xac dinh dac trung clia MSEC trong cic mit cat
bién tai cac mat cit nghién ciu. Cong trinh niy
dugc tién hanh tai Montagne Noire mién nam nudc
Phap, mién Tay Rheinisches Schiefergebirge thuoc
Birc, Bi va phia tay Anti-Atlas thudoe Morocco vi
day nii Arbuckle thudc phia Nam Oklahoma clia
M§. Theo céc tic gid hdu hét cac bién thién tir cim
13 do cac dong hat thuan tir bj phong hod. Do
hoa chu y&€u mang bdi cac hat v& vun, trong mot
vai truong hop lai 14 vi sinh var tr & dang hat min.
Cot tir cam dia tdng MSS duoc xay dung dua trén
cac doi tir MSZ. Céc dai tir ¢ thé duoc phan loai
thanh cic doi tr nho hon ¢o thir bac tr 1 dén 7
(hinh 5). Viéc phan chia nay dua trén co s& nhiing
nghién cltu tai cdc chudi trdm tich Silua va Devon
[3-5], Pleistocen va Holocene [9], mot bang nién
dai Devon ty my [18], va nhitng nghién ctru MSS
theo tudn tu tai chudi dia tdng. Cac déi tir tir bac |
den 3 (MSZ1, MSZ2 va MSZ3) biéu dién nhing su
kien MSEC sinh ra do su thay déi muc co sd va
tvong duong voi su thay doi quan sat duge trong
chubdi dia tang, trong khi d6 nhitng déi tir bac 4 dén
7 (MSZ4, MSZ5, MSZ6 va MSZ7) bi kiém sodt bdi
céc hién tuong thai tiet. Thang cla cac déi tir nhu
sau :bac 1> 100 tr.n, bac 2> 10 tr.n, bac 3 > 1 tr.n,



bac 4 > 100.000 nam, bac 5 > 10.000 nam, bac 6 >
1.000 nam va bac 7 > 100 nam). Nhitng chit cai va
$6 d3 sir dung d€ xéc dinh déi tir nhu trong hinh 5.

K&t qua nghién ctu cac doi tir tai mat cat La
Serre Trench C thuoc Montagne Noire mién nam
nudc Phap |51, noi gdn voi mat cét ranh gioi chuén
F-F GSSP thudc mé Coumiac, duge din ra trong
hinh 6. Cac d6i tr & day di duoc xay dung theo
cac nghién cttu vé ¢d sinh va dia tdng. Dudng ranh
gi6i sinh dia ting F/F nim trang voi phan dinh cla
tdng Kellwasser trén, cing 12 ranh gidi giita hai d6i
Ring non linguiformis va Pa. riangularis. Can clr
theo ranh gidi sinh dia tdng nay, ranh gidi su kién
MS duoc xac dinh ndm gitta 2 doi tir bac MSZ5s la
Te3a va To3b (hinh 6). Trén hinh 6 thay ro tai ranh
gigi F/F gia tri tr cdm gidm xudng 1 bac.
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Hinh 5. Thir bac cac doi tu
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KET LUAN

Tap hgp 147 miu MSEC trén chiéu dai 7,3 m,
cdt qua ranh gi6i F/F xac dinh bing phuong phap
sinh dia ting, di dugc tién hanh do tir cam tai
Phong Thi nghiem C8 tur thuoc Truong Dai hoc
Qudc gia Lousiana (My). Két qud do MS duge so
sanh véi ket qua MS mat cit La Serre C tai Phap.

So sanh su phan nhip cla s6 lieu do tir cam cua
mat cit Xém Nha voi mat cit La Serre Trench C,
chiing i da phan chia cic ddi tr cho mit cit Xom
Nha theo nhu hinh 7a. Trong viéc so sinh ndy, két
qua nghién ctru vé sinh dia tdng tai ranh gioi gitta
16p 9 va 10 dong vai trd rdt quan trong. Két qua ny
cung vai cac két qua cua MS tai La Serre cho phép
dinh tén cic déi tir (hinh 7a). Nhu vay ranh gidi
F/F v& MS tai mat cit ndy ciing 1a ranh gidi gitta 2
dai tir Io3a va Ia3b, tai noi gid tri MS cling co xu
huong giam 1 bac tirc 1a nam tai phdn thdp cua lop
9 (hinh 7a). Mat cit X6m Nha tai 14 16p dudi cang
(16p 1-14) chia thanh 7 doi cip MSZ4 (lal, lo2,
[a3, Io4, lad, la6, 1037). Chang toi khong thé
dinh tén ctia cic déi tir phdn tren do mat cat doi
sanh tai La Serre chi nghién ctru dén phin nay.
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Hinh 6. Do tir cdm cta mat cat
La Serre Trench C [5]

Véi su dinh huong clia két qud nghien ciu c6
sinh trong doan mat cit nghién ctu 1a ranh gi¢i F/F
tring v&i ranh gidi gitta hai d6i Pa. linguiformis va
Pa. triangularis, nghia 13 trung v&i ranh giGi gitia
cac 16p 9 va 10, ching toi da ti€n hanh phan chia
cac di tir tai 14 16p dudi cing cla mat cat nghién
ciru thanh 7 déi tir ¢ MSZ4 (Ial, 102, 1a3, [a4, To5,
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XOM NHA, QUANG BINH
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Hinh 7. Do tir cam thu dugc tai cac mat cit
a) Mt cit X6m Nha va su phan chia déi tir cta nd
b) Mit cit La Serre va su phan chia déi tr clia nd

la6, 1037). Ranh gidi tir cam dia tdng F/F duoc
xac dinh ndm tai phdn thap cta 16p thir 9, noi gi4
tri tir cdm giam xudng 1 bac.

L&i cdm on : bai bio duoc hoan thanh véi su
hé trg kinh phi cta Chuong trinh nghién ctru khoa
hoc co bdn, Hoi dong chuyén nganh Cic Khoa hoc
ve Tri dt, bo Khoa hoc va Cang nghe, cic tic gia
xin chan thanh cim on.
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SUMMARY

Placement of the Frasnian-Famennian (Upper
Devonian) extinction event and boundary within the
Xom Nha section, Middle Vietnam, using new
biostratigraphic (Conodont) and
magnetostratigraphic (susceptibility) data

We have measured the magnetostratigraphy
susceptibility (MS) for 147 samples collected at 5
cm intervals over 7.3 m, extending across the
Frasnian-Famennian (F-F) boundary interval within
the Xom Nha Formation, Quang Binh, Middle
Vietnam. Biostratigraphic control for high-resolution
chronocorrelation is provided by Conodont zonation.
The Conodont data show that the F-F boundary
lies within the lower part of the Xom Nha Forma-
tion, between the linguiformis Zone, that ends
within limestone Bed 9, and the triangularis Zone,
beginning in Bed 10. MS data from Xom Nha
samples are correlated to the well-known La Serre
Trench C section, located in southern France near
the Coumiac F-F GSSP and chosen as the
magnetostratotype for the boundary by Crick et al.
(2002). Based on MS trends the La Serre sections,
the MS data are consistent with the placement of
the F-F boundary in the Xom Nha section within the
lower part of Bed 9.

Ngay nhdn bai : 11-4-2007

ViénVdt ly Dia cau.
Khoa Dia chat, DH Tdong hop bang Louisiana, MY,
Khoa Dia chdt, PHKHTN Ha Noi
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