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RESUMEN 

Resultados preliminares de un estudio paleomagnético de esquistos del Precámbrico 
Tardlo del área de Taxco Viejo, Estado de Guerrero, indican que la magnetización 
remanente de los mismos es de múltiples fases. Desmagnetizaci6n por campos mag­
néticos alternos decrecientes muestra la presencia de componentes magnéticos inestao 
bles de baja coercitividad. No es posible separar los diferentes componentes mas-
néticos. 

ABSTRACT 

A reconnaissance palaeomagnetic investigation of schists from the Late Precambrian 
Esquisto Taxco, reveals that their remanent magnetization is of multiphase nature. 
Altemating field demagnetization shows the presence of unstable components of low 
coercitivity spectra. It is concluded that any palaeomagnetic signiíicance can be at· 
tached to the present results. 

l. INTRODUCTION 

The area around Trucco villaje, Guerrero State, has long been studies at is 
was one of the most important mining districts of the New Spain ( Mexico); 
mining operations (notably silver) were initiated befare the arrival of the 
Spanish conquercrs, so, the district has b::-en workrd for at least 460 years. 
This .study was. undertaken mainly to establish wheter sch=sts of the Esquisto 
Taxco (Late Precambrian Palaeozoic) are suitable for fur1her palaeomagnetic 
investiga tion. 

"Laboratorio de Paleomagnetismo y Geofísica 
Nuciear, Institutu de Geof'uica, UNAM. 



112 

114° 

30° 

25° 

20° 
PACI FIC 

PLATE 

15° 

-t 
IOOW 

IOBº 

// 
¡ 
~ , -

o 

ANALES DEL INSTITUTO 

102° 96° 

NORTH AM~CAN 
PLATE 

cocos 

1"19"N 

90° 

PLATE 

CUERNAVACA 
o 

CUAUTLA 

o SIT! 
TAXCt 

O IGUALA 

18"N w 

F10. l. ·schematic map showing location oí sampling sites for palaeomagnetic atudy. 

The schists were studied by Fries ( 1956) and co1Tespond to sericite schists 
fonned from rhyolitic: tuffs. These generally present a dark brown colour due 
to ox!dation, being light brown to green in fresh cuts. De Csema et al. (1974) 
reported a Pb-a date detennination using zircon concentrates of 1020 ± 110 
Myr, i.e., Late Precambrian. 
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2. METHODS AND .lESULTS 

The sch'sts in the sampling area (Figure 1) present a greenish grey color in 
fresch cuts, and a light-to- dark brown color in weathered surfaces. Samples 
were strongly foliated although it was difficult to determine any preferred 
orientation. Petrographic analyses indicate that the schists contain quarts, 
sanidine, b!otite, and small am'.)unts of zircon and apatite; secondary minerals 
are sericite, chlorite and geothite. Sampling was limited to ten hand samples 
orientated with magnetic compass. 

In the laboratory one ccre was drilled froro each sample, and one or two 
specimens of 2.5 cm diameter and height were sliced froro each core. The 
direction and intensity of i:a ural rem:ment magnet;zation (NRM) were meas­
ured with a Dig.co spinner m~gnetomet:::r (Molyneux, 1971 ). The initial direc­
tions were divergent from both the pres:!nt Earth's magnetic field and dipolar 
direction (Figure 2). The intensities varied between 0.4 and 0.7 .10·6 emu/cc 
( lQ-3 A/m), except for two samples with intensities between 37.5 and 40.10·8 

emu/cc (10·3 A/m). The next step was to investigate the vectoriai composition 
of the remanences, and to test the directicnal stability. P lot specimens were 
submitted to altemating field (AF) demagnetization by using an electronically 
control:ed AF demagnetizer (de Sa and Widdowson, 1974). The results re­
vea1ed large ar.guiar movements with the treatment, and an effort was made 
to detect any systematic directicnal changes (Figure 3a, b). A stable single­
phase magnetization should g·ve smal! random angular movements (measure­
ment errors) about a mean direction at successive measurements, this untit 
the intensity decays into the instrumental ncise leve!. Consi~tent movements 
wouldiPdicate that the magnetization ccntains more than one phase. Dependirg 
on the coercivity spectra of the individual phases, it may be possible t'.) isolate 
them (Urrutia-Fucugauchi, 1979). In the present case, the results (Figure 3a, 
b) ir.dicate the presence of mul~iphase magnetizations with relatively Iow 
coercivity spectra (i.e. less than 300 Oe), indicating poor directional stabirty. 
Unstab!P. remanent magnetizations in igneous rccks ( thermoremanent mag­
netirntions, TRM) reside in multidomain g-rains. whereas, stable TRMs 
res:de in single-domain grains or pseudo-single-domain grains (Evans and 
McEihinny, 1969; Dunlop et al., 1973) . F or single-domain grains the relaxa­
tion time is related to the coercivíty spectrum. that is to the maximum 
alternating field the grains can withstand (McElhinny, 1973). Experimental 
work by Evans and McElhinny (1969) indicates that single-domain grains 
present large coercive forces whereas multidomain grains present low coercive 
forces (Iess than 800 Oe). It appears from here 1hat the remanences of these 
roks reside in multidomain grains. Since the rocks were affected by metamor­
phism, there is the possibility that the remanences may he of chemical origin 
(i.e. associated with fonnation of new magnetic material). From the present 
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results it seems Iikely that the remanence is the vectororial sum of several 
components, perhaps a chemicaI remanent magnetization (CRM), a T-CRM, 
a C-TRM, and even viscous remanent magnetizations (VRM). 
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ESQUISTO TAXCO 
F10. 2. Stereographic projection showing the directions of natural remanent magnetization 
of samples from the Equisto Tuco. Circles represent site ETl, and triangles represent 
sito ET2. Closed symbols in.dicate positive inclinat~ons, and open symbols indicate nega-

tive inclinations. 



DE GEOFÍSIC.A, UNAM· 115 

Mean directions of magnetization and corresponding mean pole positions 
were calculated from all results (Table 1). Because of the unstable dircctional 
behaviour during AF demagnetization, which did nct permit to identify the 
magnetic phase ( magnetic carriers and time of remanence acquisition), and 
the relatively large scatter in directions ( i.e. a 95 = 30.9°) it is concluded 
that any significance can be attached to the present results. 

TABLE 1 

'SUMMARY OF PALAEOMAGNETIC RESULTS OF THE SCHISTS 
OF THE ESQUISTO TAXCO 

NRM ( referred tCl the present horizontal pole position 

Si te N E J DEC INC k a95 P1at P1ong A9s 

ETl 4 8 2.68 313.9 5.3 4. 33.9 41.4 157.8 29.7 

ET2 2 2 0.54 269.3 11.l 2.8 176.5 

mean 6 10 1.94 204.8 6.9 3. 30.9 34.0 161.6 26.7 
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