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RESUMEN

La desmagnetizacion por campos magnéticos alternos decrecientes es una técnica comiinmente
empleada en paleomagnetismo (As y Zigderveld, 1958; Collinson et al., 1967). Los criterios
existentes (por ejemplo, As y Zijderveld, 1958, Irving et al., 1961; McElhinny y Gough, 1963)
se usan a juicio del paleomagnetista. En esta nota se presenta un ejemplo para seleccionar el tra-
tamiento optimo en el lavado magnético.

ABSTRACT

Alternating field demagnetization is commonly employed in paleomagnetism {As y Zijderveld,
1958; Collinson et al, 1967). Use of existing criterion (e.g., As and Zijderveld, 1958; Irving
et al., 1961; McElhinny and Gough, 1963) is largely based on the judgement of the paleomag-
netist. This note gives an example to illustrate the choise of optimum treatment for magnetic

cleaning.

* [Instituto de Geofisica, UNAM.
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INTRODUCTION

Alternating field demagnetization (magnetic cleaning) has been a
convenient technique in paleomagnetic research. Details of this tech-
nique can be found in the early work of As and Zijderveld (1958) while
instrumental aspects and analysis of data are very well covered in the
book edited by Collinson ef al. (1967) and also by Collinson (1975).

In judging the final stage of demagnetization, no uniform criterion,
however, exists in literature. Some workers use the criterion that the
stable component is obtained after vector rotation stops and changes
occur only in intensity (As and Zijderveld, 1958; McElhinny and
Gough, 1963). An alternative approach makes use of the change in
dispersion of direction of several test specimens from the same site. The
treatment necessary to produce minimum dispersion is then selected
and applied to all specimens from the same site (Irving ef al., 1961).

This note illustrates the use of another criterion based on the idea
originally suggested to us by Dr. D. A. Valencio, for magnetic cleaning.

A. C. DEMAGNETIZATION PROCESS

Demagnetization of samples of a given site can be carried out by
running a pilot specimen of each group having similar characteristics of
natural remanent magnetization (NRM) and subjecting the rest of the
specimens to a similar treatment. Successively higher demagnetizing
fields in known steps of say 25, 50 or 100 oersteds, are applied and the
residual remanent magnetization (RM) is measured after each step. The
resulting residual RM directions are plotted on a stereographic projec-
tion and the normalized intensities (Ji/Jo) as a function of the
demagnetizing magnetic field strength on a Cartesian coordinate system.
Analysis of changes in the direction and intensity of the residual RM
permits one to deduce the stage at which the secondary remanent
magnetizations (SRM) disappear or become negligible. This stage is
generally characterized by a very small change in the direction of the
residual RM and an asymptotic behavior of the normalized intensity
curve. However, sometimes due to the presence of hard SRM, the above
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mentioned conditions are not satisfied or do so only partially.

In this method it is assumed that all the specimens of a given site
have a homogeneous or nearly homogeneous magnetic behavior so that
the conclusions drawn from the pilot specimen can be applied to all of -
them. Nevertheless, it is:difficult to:encounter such an ideal situation in
nature and the necessary demagnetizing field varies from specimen to
specimen.

The demagnetizing process can be assessed through statistical analysis
for which certain statistical parameters, viz., K and «gs, are generally
used .(McElhinny, 1973). Table 1 gives the statistical analysis of the
cleaning process of extrusive igneous rocks from NE Jalisco, Mexico
(additional details given in Urrutia, 1976). The demagnetization steps
used are 25, 50, 100, 150, 200 and 250 Oe. It can be seen that the best
grouping is obtained after the 200 Oe step. The table includes three
additional calculations using different stages of demagnetization for
different specimens. The first two groupings are the better ones
obtained by feeding all the possible combinations to the computer. The
second of them is perhaps the best statistics obtained though not
significantly different from the one of 200 Oe. The last grouping is the
statistics obtained by using Briden index S (Briden, 1972). Table 2
illustrates the calculation'of this index for one of the specimens for
which a field between 50 and 100 Oe seem to be the best
demagnetizing field when the index is nearer to one. The resulting
statistics (last set of table 1) is however not better than the 200 Oe
grouping. It should be mentioned that for a more complete study of
magnetic remanence, more steps of demagnetization as well as higher
demagnetizing fields should be used.



GEOFISICA INTERNACIONAL

200

‘B1RP JO suoneulquwod 3jqissod 9y e Jo sBuidnoid ysog

xapur uapug Susn psureiqo Juidnoin

x— IS8 LO'8T 6EET 97°9T OP'0T 67€8 SEIT OT'EPE 091°L 8 8
«— 80°¢P €6'vT LLOC WPl LBLI 09501 6£0T O¥vve LEEL 8 8
*— S6'vb 00'9C L91T TSPT €L'81 00L6 080f 9YOvE 6LTL 8 8

0T 86'6b 16°'8C 01'vT 90°LT O1'1T 8¥8L V9°LT VvTIvE 801°L 8 8

00T Ool'Ly STLT 1L'TT 0S°'ST €L'61 9EB'® PSET IVTPE B80TL 8 8

0SI 9¢'Ly Ob'LT €8T Y9°'ST S861 6€88 ETIT 9SLYE 00T'L 8 8

001 $0°0S 96'87 €I'¥C O1'LT €1'1T ST8L L9LT €9TvE SOT'L 8 8

0S OIvS 0g'1€ 8079 6067 I1'EC 00L'9 0991 TI'9E SS6'9 8 8
ST ¥$E°0S E1'6T LTVC L6'9T 8I'€EL VPEL'L Vvv'61 88'LVE +IT9 L L

0 $8'€S 91'1€ L6'ST 91'6C 66'CTC 8SL9 1981 +TTPE 0969 8 8
°0)

vm m@@ mo@ Om@ ¢ S6p A I a Y 4 N

*ss3002d uoneznsuBewap a3 Jo sisAjeue BOISNAIS ‘T ATIVL



201

GEOFISICA INTERNACIONAL

LE6O Ol X TIE0 ¢01 X150 0 01 XTIT0 0st
S06°0 01 X Z2EE0 ¢-0l XZ60 0 ¢.01 X0€T0 00¢
$96°0 01 X L9€°0 .01 X LSO 0 01l XTPT0 0¢1
860 -0l X 18€°0- 0L X LGS0 0 0l XPLTO0 00t
£86°0 01 X L8E0- ¢-01 X960 0 ¢-0Ol X 88C0 0S
9LS 0 Ol XT6E°0- .01 X090 0 .01 X 16T°0 S¢
01 X089°0- 01 X 58€0°0 01 X$97°0 0
E)
11 N o
-1 L =S ot J5om yroN Ao
Xopur uapug 103934 uogiezizauSeiu 3y) jo syuduodwio) Suizpsudewaq

-uawads auo 10y Xapul USPLIg Y} Jo uonended [BdIdAL 7 AT14V.L



202 GEOFISICA INTERNACIONAL

BIBLIOGRAPHY

AS,J. A.and J. D. A. ZIIDERVELD, 1958. Magnetic cleaning of rocks
in paleomagnetic research. Geophys. J. Roy. Astron. Soc., 1:308-319.

BRIDEN, J. C., 1972. A stability index of remanent magnetism. J. Geo-
phys. Res., 77: 1401-140S.

COLLINSON, D. W, (1975). Instruments and Techniques in paleomag-
netism and rock magnetism. Rev. Geophys. Space Phys., 13 659-686.

COLLINSON, D. W, K. M. CREER and S. K. RUNCORN (Ed.), 1967.
Methods in Paleomagnetism, Elsevier, 609 p.

IRVING, E., P. M. STOTT and M. A. WARD, 1961. Demagnetization
of igneous rocks by alternating magnetic fields. Phil. Mag., 6: 225-241.

McELHINNY, M. W., 1973. Paleomagnetism and Plate Tectonics, Cam-
bridge Univ. Press, 358 p.

McELHINNY, M. W. and D. I. GOUGH, 1963. The paleomagnetism of
the Great Dyke of Southern Rhodesia. Geophys. J. Roy. Astron.
Soc., 20: 287-303.

URRUTIA F., J.,1976. Estudio paleomagnético de rocas igneas del
noreste del Estado de Jalisco, México. M. S. (Geophysics) Thesis,
UNAM, 292 p.



