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r. vto oAu

Phrrong ph6p do do tu cim cua cic di trdm tich

dddrlocftng dungtrongnghi€n cfu c'; khi heu tu 20

nf,m nay. Do ld nhfrng Jong trinh dtloc tien hlnh

ir* .a. th)nh tao trdm tich hoang tho' rim tich

iOng ftO, trAm tich bien le cic r'€1 lo kheo c'i' Tren

"o 
ia aoOng bien thi€n cia do u cam r\lSr c:rc

ntta tnou hJc dA dd xuat vd moi li€n hi giEe ci;
ftru nintt van dong khi hau kh:ic nhau trcn Tliii Dit

vdi clc biOn thien ndy. Phuong phip do do ru cem

noan toln dOc lAp vdi nhtng ph6p do khlc- dong

thJ viec do do in cim c6 loi the li MS rtrt-nha1'

uO"i nftfng bicn ddi du rdt nho ciia ndng do sit

trone trfu; tich [11. Nhfrng bien drii ndy laibi kiem

-*i"Uai tU ,ttuy a,ii cuu t<tri hau c6 tinh toln- cdu'

Chu trinh khi hQu (thang gi6ng tdn so cao) thd hien

;;;s ;; so lieu do MS"cIa clc mat cit 'i dung do

x6t iuong quan gifa c6c mit cit' Phuong phip su

cej ttl ctim vi chu trinh dia tAng (Magnetosusceptl-

Uitity 
"u"nt 

and cyclostratigraphy - MSEC) 12'41 ld

iri t op .,lu vicc do do tu cim licn tuc trong cot dia

ia"g narn tich bidn tren mot thang dia tdng duoc x6c

Jt"i utg cAc k€t quti cri sinh' CAc phan vi dinh

tudi cua lttuong phlp cho ph6p x6c d.inh nhfrng

glOl t un dOng tt'Oic6 tinh to)n cAu' Chinh su thay

EOi aut ngoive chu trinh tao trAm tich trcn ranh

gidi ctia c6c phan vr dinh tueii tao n9n stJ thay deii

Eot ngqt 
",iu 

MS vi stl co tu caim c6 tinh toin cAu'

Trong khi tiOn hdnh nghi€n ciru cfj ttt c6c ldp

de voi tucii Devon, tren the gioi [4] cfing nhu tat

Vig, Nu* l7l ddu thdv c6lrign yOng.t6i nhicm tii'

flftu 
"qV, 

viQc su dung kel qui nghiOn ciru cii ttr

tr€n c6c thlnh tao d6 voi n6i ri€ng vi trAm tich

b""* 
"oi 

chung dd d6nh gi6 tudng quan dia tdng
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sit tu thuong ldn hon hdn dO tu czim cLia chdt
nghich tri; cho n€n, n€u trong d6 chi chua mOt
luong nho cria chat thuAn ru dt y€u, thi d6 fD cdm
ciia n6 cDng c6 th6 vuot rroi do tir cim cija m6t
khdi luong ldn clc khoAng nghich ru. Trong qu6
trinh hinh thinh trAm tich bien do chu trinh tao
rong bien hay do vi€c hinh thinh c6c vi sinh vAt tu,
sO tao n€n c/ac hat sdt tri ddng sinh, c6 kich thuoc
rdt nh6. Khi chftng ta do d0 tu cim trong tu truong
yllu, c\c hat nAy s6 khOng g6p phdn vao tei quri do
d0 tri c6m, tru phi trong trdm tich c6 tich ru mot
luong cuc ldn c6c hat niy.

2. Phuong phip MSEC

MSEC duoc xAy dmg trOn c6c ket qui do tri
cim ring trong c6c mAu, vd n6 hodn toin kh6c vdi
viOc do d0 tri du duo. c sr? dung trong phuong ph6p
dia tAng cei tri 1ap dung hi€n tuong dio 

"uc 
.,ia ti

trudng Trli Ddt rrong qu6 khf). Trong khi mAu dO
do d0 tu du cdn dlp rlng yOu cdu chat chC v6 viOc
dinh hudng vd thd tich mdu, cdn kidm tra su rhi

ti hay su dinh hudng v) thd tich ciia mAu. Do vAy
phuong ph6p MSEC tr6nh duoc nhtng han ch€ cia
phuong ph6p dia tdng cei rU. Khi rieh hinh lay mau
theo mOr he thOng dAy liOn ruc (m6i mau cich
nhau 5 SEC s€ cho nhrfnc ket
qud tot 6p dia tdng sinh-hoc.
Phuong rhc Ia c6 thd rien hanh
do ngay tai thuc dia, gi0p c6c nhii dia chat kiem tra

kh,6ng cdn c6 hinh dang quy dinh, nOn viOc ldy
mAu sE nhanh ch6ng vd kdt qu:i do s6 chinh x6c.

Khi nghi€n ns
trAm tich bidn d;
khing dinh do frc
thdnh phdn phAn luc nguyOn c6 trong c6c trAm tich
ndy. Duong biOn rhiOn ctia do ru ciim c6 2 dang
dac trung. Dang rhri nhAt tiOn quan t6i c6c biOn ddi
khi hau vdi chu trinh tAn sd g6n, biOn
do nho, duo.c dr)ng khi x6t khu vuc
(Crick et al, 1997 ; Shacklet lwood et

al, 1999). Dang thri hai li€n quan tdi c6c bieh ddi
khi hAu vdi chu trinh tAn sei thdp, chu ky ddi, bicn
d0 I6n. Cdc titc gii da khing dinh dang rhir hai
chinh li dt'u hiOu cho ph6p x6t tuong quan rodn
cAu ctia phuong ph6p MSEC. Theo Ellwood
(2000), trong tAt ca c/ac mat cdt d[ du_o.c ki6m tra,
c6c ddu hieu MSEC c6 chu ky ng6n thudng ch6ng
len c6c ddu hi0u MSEC c6 chu ky ddi.

Trong thoi gian bidn tholi, muc muoc bidn ha
thdp vA su bdo mon ting cao di van chuyeh mOt
luong ldn c6c thinh phAn Iuc nguyOn tti c6c con
song vdo trong hO thOng rrAm tich bidn. Nhfng vAr
li€u niy sau d6 bi t6n xa bdi c6c ddng chdy o d6y
bidn,kdtquritAbi€nd0 rD crim rrng l€n. Khikhdo s6r

tai cri ng mit cit
vi tri dnh o gdn
g cd g cao hon

so vdi c6c mlt c6t nim xa hon ving ctia sOng c(i.
Mic dAu bi€n dO bich rhicn cria d6 tri crim c6 thd

Trong thoi gian bien riOn, biOn dO crja d6 tu
cdm -cidm vi c6c trlim tich luc nguy€n bi ldng dong
ngay o khu vuc gAn bo. Khi 6p dung h0 rhdng lay
mdu ddy, m6t sei lucrng lon c6.c miu cho ph6p x6c
dinh xu huong chinh cria MSEC. H6 thOng ldy mAu
ddy cho ph6p x6c dinh du_o. c su 6p deio ciia xu

Sau n[a, hiOu ftng sau qu6 trinh trien sinh l€n
kct quri do ciia phuong ph6p MSEC td quA rrinh
phong ho6, bien chdt, dich chuydn vd rich tu ion.
Trong khi ldy m6u, ph6i chon c6c mAr cdt thd hien
it dau hieu phong ho6, sau d6 phrii loai b6 kh6i
mAu moi dau vet phong ho6. Khu vuc bi phong
ho6 vd khu vuc c6 c{u p cdn phrii loai
b6. Nhtng khu vuc 16 hicu tap trung
ndng d6 ion, nhu via , vi tri c6 tap
trung hemarit ddu phrii rr6nh trong khi ldy mdu.

3. Vai tfi cta phuong ph6p MSEC trong dla ch;6t

_ Trong dia chdt viec x6t tuong quan ciia c6c mit
cft tr€n co so rodn cdu rdt kh6, vd chi c6 thd tim
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D6 tu c6m (r./kJf 
t

MEt cdt Jebel issimour
tai Taalalt. Morocco

a.1qn
o
o
f

1o)

O

Doan 20 met

D6 tit cim (ms/kg)
10'8

a)

Hinh I . a) C6c kOi quri do d0 tt ciim minh hoa dang dlc trung ciia su cd ti cim vd chu trinh dia tdng ddi
v6i cdc thdnh tao trdm tich bidn : d6 vOi vd di phidn. C6c s6li6u ldy tD mot phdn ciia m[t cdt

Jebel Issmor (Maroc) c6 tutii tri Pragian ddn Emsian.
b) Ph6ng to mOt doan hinh la tudng ftng
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H6
tdng

\o
f C6t dia tdng

1(!^
-Erov

(D

Loai cl6 vd ho6 thach ch(a trong cta

.5
z

ul

5
(f)

D6 v6i m6u x5m c6 xen d6 s6t v6i
chfa san h6 v6ch cl6y vd Crinoidea

4 o
ro

Dolomit meu xem, cl6 voi vun sinh vat ch(a Rugosa :

Pseudouralina so.

San ho v6ch dAy:Syringopora reticulata, S. harphongensis6

(,
D6 voi mdu clen, x6m s6m, c6 xen tl6 v6i ch(a Foraminifera :

Qan hA

Syingopora sp. vd Conodonta: Siphonodella obsoleta,

,Polygnathus 
communis

D3

D5 v6i m6u x6m, ph6n l6p trung binh vd ddy, ch0a Rugosa :

Cystoph re nti s kol aohoe n si s
6

1
D6 voi dolomit mdu x6m. xdm s5mr\_t_

Hinh 3. Cot dia tdne thdnh tao di v6i tai Nfii Voi

TQp l. Ddy l0 m. DA vOi dolomit mdu x6m,
x6m s6m, phan lop ddy.

T4p 2.Ddy 30 m. D6 voi mdu x1m, phAn lop
trung binh vd ddy chfa Rugosa : Cystophrentis
kolaohoensis, C. grandis var Foraminifera :

Quasiendothyra radiata. Chring cho tu6i Famen
mu6n (Drfm).

Tap 3. DAy 15 m. D6 vOi mdu den, x6m xdm, c6
xen d6 s6t vOi, phan lop m6ng chira Foraminifera :

Bisphaera maleykensis, Tournayellina beata ; san

h0 v6ch diy : Syringopora sp. vd Conodonta :

Siphonodella obsoLeta, Polygnathus communis.
Ching cho tudiTume sdm (C1t).

Tap 4. Ddy 50 m. Dolomit mAu xim, d6 vOi vun
sinh vAt, chfta Rugosa : Pseudouralina sp. vi san

h0 v6ch diry Syringopora reticulata, S.

haiphongensis. Chtng cho tudi Tume (C1t).

TQp 5. Ddy 30 m. D6 v6i mdu x6m c6 xen d6
s6t vOi ch(ra san h0 v6ch d6v vi Crinoidea tudi
Turne (C1t).

Ch0ng toi d6 ldy 135 mAu o mat c6t ndy dd
nghiOn c(ru theo phuong ph6p MSEC.

2. H€ t,ing CAt BA

Trdm tich hO tdng phAn bd 6 ving dio C6t Bi
(Hei Phdng). Doan mit c6t bdi Cet Cd 3 tuong ring
vdi I phdn cua-hO tdng C6t Bd, c6 li€n quan ddn

ranh gidi D/C. Anh cila mat c6t duoc ddn fian hinh
4, tht tu dia tdng tu dudi lcn nhu sau (hinh 5) :

Tap L Ddy hon l4m. D6vOi mdu x6m, c6 nhfrng
d nh6 hoac thdu kinh silic, phan lop trung binh - ddy,
chfa c6c di tich Conodonta:Apatognathus alterna-
lus, Palmalolepis gracilis vi Foraminifera: Vicine-
sphaera angulata, Septabrunsiina karakuensis.
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Hinh 4. Vi tri mat cit lay mau tai Cat Bd

T4p 2. Ddy 18 m. D6 voi mdu xAm, d6 vOi vun

sinh vAt chria Conodonta : Palnutolepis gracilis

si gntoiclalis,spathognathoclus disparilis ; Foramini-

fera : Septabrurtsiina crQSSa. Vi mOt vdi dang

Rugosa bi tai kci tinh.

T4p 3. Ddy 26 m' D6 v6i mdu x6m, xlm sAm,

kci tinh hat khOng ddu, chfta tAn tich sinh vxt, phAn

l6p trung binh - mong. Gap Conodonta: Palnnto-

lepis gracilis sigmoidalis, Palnrutodella rlelicatuLa

v A Foramin ife r a : Qua si e ncl ot hy 1'6 tonensis' Ngoii

ra con gap it di tich Brachiopoda nho,

T4p hsp hol thach tr€n tu np I ddn tap 3 ddu

cho tueii Famen muon (Drtm).

Tap 4. Ddy hon 20m. DAvOi mdu den, xhm sAm,

dA vOi vun sinh vAt mdu x6m sAm, phAn l6p m6ng,

trung binh, c6 c6c d nh6 hoac thdu kinh silic' Gip

c6c di tich Conodonta : Siphonodella duplicata, S'

sulcata, Bisphaera malet'kensis. Ch0ng cho tuOi

Turne sdm (Crt).

ry. dr QUA NGHIEN cuu

Chirng toi di ldy 170 mAu tu mat cit bai Cet Co

3 dd nghiOn criu theo phuong ph6p MSEC.
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Toin bo so m6u n6i trcn d6 duoc tien h)nh do

vA phAn tich tai Phong thi nghiOm cej tu, khoa Dia

chdt & Dia Vat l!', Dai hoc Tdng hqp Queic gia

L.ousianna (My). DQ ttr cim cua m6i mAu duoc do

3 ldn. rdi tu d6 tinh do tu ciim trung binh' M6y do

duoc chuan theo mdu chuAn d6 cOng b0.

duoc x6c dinh theo phuong ph6p MSEC.

Kct quri x6c dinh cho thlnh tao CAt B) duoc

dAn tren hinh 7. Tai d0 cao ciia mat cit chung 3'9

c6t nAy. De tien so s6nh, chirng t6i di dAn tuong

quan cria ci hai mat cit ndy tr€n cung mOt hinh v€

(nirn ao, b) : xu hudng tudng quan thd hien khA 16

tai cii hai m4t cit. Chfing tOi con tiOn hdnh so.s6'nh

c6c kdt quri niy voi kOt quri dd duoc t6Lc gi:i cua
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ro
.o.
I

to
,o.
F Cdt ilia tdng

lOv
d]

Loai d5 vd ho5 thach chra trong d5

c)

C1 4 o
N

D5 v6i m6'u tlen, x5m x5m ch0a Conodonta : Siphonodella duplicata,
S. su/cata vd Foraminifera : parathurammina suleimanovi, Biiphaera
malevkensis

r-q

N

fa Conodonta : Patmatolepis gracilis
catula vd Foraminifera :/6/

D3

z
cl6 v6i vun sinh v6t chfa Conodonta: palmatolepis
lis, Spathognathodus disparitis vd Foraminifera :

rassa

,6,

LrGL

1

s D6 v6i mdu x6m c6 d silic, ch0a Conodonta : Apatognathus atternatus,
P_almatolepis gracilis vA Foraminifera : Vicinesphaira angulata,
Se pta b ru nsi i n a kara ku be nsi s

Hinh 5. COt dia tdng rhdnh rao dA vOi tai diio C6r Be

phuong ph6p, GS. Ellwood ri€h henh cho mit cir

ranh gidi D-C tai Niri Voi vd C6t Bi.

rfr r,u4N
TrOn dAy ld nhtng kdt quri dAu ri€n khi tridn

khai phuong ph6p MSEC tai ao d6 v6i
Devon-Carbon tai Vi€t Nam. h k0l quri
cria ching t0i thu duo. c tai ha iri Voj vd
CAt Ba vdi mat
thdy mdi tuong
trdm tich, ddng
quri vd dtng ddn
ra mOt phuong thfic mdi trong vi6c x6t quan hO dia

tAng cria c6c rrdm tich cti tai Vi€t Nam. Chirng tOi
sE ticp tuc tridn khai phuong ph6p MSEC dt!: x6t
tuong quan dia tdng cho c6c thdnh tao d6 vOi
Devon kh6c tai midn B6c vd midn Trung Vi€t Nam.

Cong trinh ld ket quri h6 tro kinh phi cria
chuong trinh Nghi€n cfu co bdn trong linh vuc
khoa hoc tu nhiOn, chuyOn ngdnh C6c khoa hoc vd
Tr6i D{t.
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SUMMARY

Determination of Devonian-Carboniferous
boundary in limestone formations

from Cat Ba and Nui Voi by MSEC method

The use of MS data in the development of

MSEC as a method for high-resolution correlation

of sedimentary strata has been decribed by Crick

et al (1997) and Ellwood et al (1999, 2000)' MSEC

is a composite of the MS record of marine strata'

and the coeval biostratigraphic record, and MSEC

chronozones nave boundaries which are

isochronous. MS in marine sediments is a measure

of the abudance of paramagnetic and ferimagnetic

grains resulting from detrial input of lithogenic

material into the marine system, due primarily to

erosion driven by eustasy and climate In examtneo

sections MSEC trends of increasing MS magnitude

correlate well with faling sea-level (regression)'

while trends of decreasing MS magnitude correlate

whith rising sea-level (transgression) With high

resolution data sets (sampling at 5 to 10 cm

intervals), it now appears that MSEC provides

better resolution than the associated biostratigra-

phy upon which it is dependent for temporal control'

Here we present results from three Devonian -

Carboniferous boundary sections, two from Vietnam

(Cat Ba and

Quarry). The
graphic con

observed we
each section that is coeval among the three

sections. While the Devonian - Carboniferous

boundary does not appear to exhibit a great

amount of MSEC character, with the availabe

biostratigraphic control, correlations are possible'

Ngdt nhitrt bdi ; 3010112001

Dei hoc tdng hqP Lousiana (Mi)

Vi€n nghi€n cttu, & Khodtry sdn
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