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ABSTRACT

We made use of the audiomagnetotelluric method to study a major Precambrian boundary between the Congo
Craton and the Pan African mobile belt. We have used case studies of areas where magnetotelluric soundings
and gravity survey methods have been employed and results analysed and interpreted to show the usefulness of
coefficients of anisotropy in magnetotelluric prospecting. We have succeeded in showing that an on the spot
calculation of coefficients of anisotropy can, in addition to the method of rotation, be avery useful tool in deter-
mining the direction of structural trend of the geologic features in a particular region of prospecting. We have
also shown that iso-anisotropy contour maps can provide a more effective and efficient representation of the
variation of apparent resistivity with depth for avertical cross-section through a slice of Earth under consider-
ation. Furthermore, we have used calculated values of coefficient of anisotropy to determinein avivid manner
the types of rocks formations in the region of investigation.

Key words: Audio-magnetotelluric, Apparent resistivity, Coefficient of anisotropy, |so-anisotropy contour,
Structural trend, cross-section.

RESUMEN

El método Audiomagnetotel Urico ha sido aplicado para estudiar el limite principal Precambrico entre el Craton
del Congo y el cinturén mévil Pan africano. Se ha recurrido a casos de estudio en areas donde los sondeos
magnetotel iricos y gravedad han sido empleados y 1os resultados analizados e interpretados para mostrar la
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utilidad de los coeficientes de anisotropia en la prospecci on magnetotelurica. Se hatenido éxito al mostrar que
en los célculos de los coeficientes de anisotropia, adicionamente al método de rotacion, puede ser una
herramienta Util en la determinacion de la tendencia estructural de los rasgos geoldgicos en una zona
prospectada. También se ha mostrado que los mapas de contornos isotropicos pueden suministrar una
representacion més efectivay eficiente de lavariacion de laresistividad aparente con la profundidad para una
seccién. Adicionalmente se han usado valores de coeficiente de anisotropia para determinar de una manera
vivida los tipos de formacion de rocas en la region investigada.

Palabras clave: AudiomagnetomtotelUrico, Resistividad aparente, Coeficiente de Anisotropia, Contorno
isotropico, Tendencia estructural, Seccion de corte vertical.

1. Introduction

In electrical prospecting, the coefficient of aniso-
tropy has been used to prove that rocks are stratified,
such that the current flowing through them hasdiffer-
ent values in different directions. The application of
coefficient of anisotropy in magneto-telluric pros-
pecting has not been widely demonstrated. Accord-
ing to Telford et al, (1990), the geometrical
arrangement of intersticesin rocks has a pronounced
effect on their conductivity. Because of the water
contained in these interstices, the conduction tendsto
be electrolytic rather than electronic. The resistivity
of the rocks therefore varies with the mobility, con-
centration and degree of dissociation of ionsinthein-
terstices. If the propagation of current is in all
directions, the medium isisotropic. When a medium
is isotropic, it also means that the properties of the
medium do not depend on the direction in which the
stressis applied (Badgley, 1965). For example, sedi-
mentary rocks are to some extent usually considered
isotropic. However, generally, rocks arelayered such
that their elastic properties vary depending on the di-
rection of deposition. If the conductivity depends on
the direction of the current, the mediumisanisotropic
(Vozoff, 1990).

Thus, the anisotropy of rocksand rock materialsis
characteristic of their stratification (Telford et al.,
1990). Thisisbrought about by the fact that, for a ho-
mogeneous subsurface, telluric current tends to flow
inthedirection of strike of the bedding planeswhichis
more conductivethanin adirection perpendicular toit,
which is more resistive. Therefore, according to Tel-

170

FEBRERO 16-GEOCIENCIAS-VOL 12-2 DIC.prn
D:\GEOCIENCIAS V-12-2-DIC 2008\GEOCIENCIAS-VOL 12-2 DIC.vp
lunes, 16 de febrero de 2009 19:00:35

ford et «l., (1990), the geometrical arrangement of the
interstices in rocks aso has a pronounced effect on
their anisotropy. V ozoff (1990) goesfurther to say that
in al laminated rocks, the laminae have different
resistivities, which he calls, micro-anisotropy. Em-
ploying the magnetotelluric method in the field, we
came acrossrocksthat arelaterally isotropic, in which
thereisisotropy in onelatera direction and anisotropy
in the perpendicular direction. For this reason, avalue
of apparent resistivity is always taken for each direc-
tion. Ritz (1982) also showed that in the interpretation
using 2-D method, it is found that the apparent resis-
tivity varies smoothly for currents flowing along the
strike, but varies discontinuously with current across
thestrike. A particular example existsin metamorphic
rocks such as the schist where rocks pile up in layers
with the isotropic properties varying from layer to
layer and the piled up layers behaving asif they were
transversally anisotropic (Postma, 1955; Uhrig and
Van Méelle, 1955). The measurement of the elastic
constant in these rocks often yield values which de-
pend on the direction of measurement and differences
of from 20 to 25% have been reported between mea
surements parallel and those perpendicular to the bed-
ding planes (Telford et al., 1990).

2. Equation for the coefficient
of anisotropy

For an isotropic medium, related equations of coeffi-
cient of anisotropy are simpleand easily derived. We
consider anisotropic and tabular media in which the
values of apparent resistivity in a direction perpen-
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dicular to the structural discontinuity are higher than
those paralel toit. These are called transverse appar-
ent (py) and longitudinal (p)) apparent resistivity re-
spectively. To describe the geo-electric section of
such alayered earth, Frischknecht and Keller (1966)
considered alayer with a cross-sectional area of one
square metre, a specific resistivity p;, but varying
thickness of depth h; (Figure 1).

y &, h*e Py

A

Figure 1. Variation of resistivity through one square metre
cross-section of Earth

The resistance for a current flowing through the
i layer of such a column is given by:

Ry =p h; 14 (1)
Where, A =1 m?

The total transverse resistance through a one
square meter column perpendicular to the bedding
plane (T) is:

n n

TZZRizzp[hi 2

The average transverse resistivity across bed-
ding plane (p)) is:

T n n
pt::zpihi/zhi 3
H = i=1

For a current flowing along the bedding planes,
the total conductance for the n layersis:

s=3h /pl- @
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The average longitudinal resistivity for a hori-
zontal current flow is:

]{ n n
p/::zh[/zhi/pi ©)
Nt i=1

The dependence of resistivity on the flow of cur-
rent is called the coefficient of anisotropy given by
the expression;

2
A=\p.Ip, :\/Zpihi Zhi /pi/[zhi] (6)
i1 i1 i-1

From the derivation of the formula above, it can
be deduced that the coefficient of anisotropy depends
on the geo-€l ectric section, which may inturn depend
onthegeologic section (stratigraphic) for rocks cov-
ering along geological period (Groshong, 1997).

According to Kunetz (1966), the coefficient of
anisotropy given by equation (6) above, also repre-
sents the flattening coefficient for a homogeneous
but anisotropic medium where the equipotential sur-
faces about a point source of current are flattened el-
lipsoids of revolution.

3. Magnetotelluric prospecting
and coefficient of anisotropy

From measurementstaken using the magneto-telluric
method at the surface, it is possible to identify the
anisotropy of the subsurface for the structural trend
of aregion (Mbom-Abane, 1997). The same author
says “close to a lateral heterogeneity, the boundary
conditions imposed on the electric field intensity ne-
cessitate that the tangential component of the field
(EL) is continuous while the transverse component
(Er) is discontinuous with respect to the resistivity
contrast”. Thisimpliesthat p, varies very little, while
p; varies tremendously near the heterogeneity. In an-
other manner, Ritz (1982) showed that for a 2-D
model made up of two adjacent blockswith quite dif-
ferent apparent resistivities (fault, contact, fracture,
and intrusion); the telluric current circulates along
the strike of the more resistive block. In such asitua-
tion, it is possible to determine the anisotropy given
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by pdp:, where according to Telford et al., (1990) p,
represents the maximum resistivity while p; repre-
sents the minimum.

Theratio p./p;, can be used in a2-D structure to
locate the boundary between conductive and resistive
blocks, and to determine the direction chosen by tel-
luric current near important discontinuities. Further-
more, from a pseudo-section of apparent anisotropy
drawn using thevariation of L=,/p, / p, withthelat-

eral distance, we can be able to distinguish com-
pletely isotropic from completely anisotropic zones,
and zones of quite different anisotropies. This there-
fore, enables us to follow the variation of resistivity
in the direction of the principal axes. To conclude,
the " pseudo-section of anisotropy could be animpor-
tant tool for aninitial modelling” . In separate studies,
Koziar et al., (1978) and Strangway (1979) con-
structed diagrams of variation of apparent anisotropy
log p/p; dong a profile as a function of frequency.
Adam (1996) also used the numerical model with

anisotropic basement resistivity to give an explana-
tionto the geol ogic featuresin the Pannonian basinin
Hungary. All of these show the importance of coeffi-
cient of anisotropy in electrical prospecting.

In this work, we shall show, using the equation
L=4lp,/p, derived above, that the fidelity of the

measured values of apparent resistivity and the
choice of the principal directions of prospecting
could be determined by an on the spot calculation of
the values of coefficient of anisotropy; and that the
nature of the subsurface in any area where mag-
neto-telluric prospecting is carried out could be de-
termined using the iso-anisotropy contour maps.

4. Presentation of results

The results presented here were got from
audiomagnetotelluric prospecting data on five pro-
filesin two different regions, the Congo Craton and
the Pan African Mobilebelt (figure 2). The part of the

— Predominant formation (volcanic,
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Figure 2. A geological map of the Southern region showing the magnetotelluric profiles
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Congo Craton under study is considered in Camer-
oon as the Ntem complex, which is of the Archean
and Proterozoic ages (2900 Ma), represented by a
granitic series (Mbom-Abane, 1997). A genera fea
ture of the rocks in this region is their schistosity,
which shows an external expression of intense meta-
morphism. This is considered as the seat of the Pan
African tectonic events of Central Africa, constitut-
ing a major structure of the Pan African orogeness,
which covers amajor part of the Cameroonian terri-
tory (Bessoles and Lassere, 1977). The Pan African
belt is found at the northern edge of the Ntem com-
plex still inside the Cameroonian territory. This re-
gion is aso the transition zone where the craton
formation comes into contact with the Pan African
Mobile belt (Njingti-Nfor, 2004).

Data for this work were collected firstly between
1986 and 1988 during adetail ed audiomag- netotelluric
survey of the southern Cameroon by Manguelle-
Dicoum (Manguelle-Dicoum et al., 1987) and secondly
between 1994 and 1996 by Mbom-Abane and others
(Mbom-Abane, 1997). The data were collected at an
average of 2 km interval for al Audiomagnetotelluric
stations including base stations, on al available roads
and tracks in the area, using the ECA resistivimeter
(Benderitter et al., 1978; Manguelle-Dicoum et al.,
1987) which gives frequency values ranging from 4.1
Hz to 2300 Hz, and automatically calculates and dis-
playstheapparent resigtivity vauesfor each chosen fre-
quency. We present in tables 1, 2, 3 and 4 sample data
of the audiomagnetotelluric sounding for the two re-
gions considered.

Tables 1 and 2 represent results from two stations
(Abong-Mbang and Akonolinga profiles) in the Pan
African Mobile belt. Table 3 and 4 represent results
from two stations (Akono and Evindiss profiles) in
the Ntem complex. Each of the tables consists of the
frequency of penetration (hertz) in the first column;
the longitudinal  apparent resistivity values
(Ohm-metres) in the second column; the transverse
apparent resistivity (Ohm-metres) in the third column;
the coefficient of anisotropy in the fourth column; the
geometric mean values of apparent resistivity
(Ohm-metres) in the fifth column; the depth of pene-
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tration (kilometres) in the sixth column and finally the
horizontal distance of the station from the origin (kilo-
metres) in the seventh column. The coefficient of ani-
sotropy is caculated from the formula (6) derived
above. The pseudo-depth of penetration is got from
the skin-effect formula (Cagniard, 1953), given by:

P =0503p, / f (km) @

Where, p, isthe geometric mean apparent resis-
tivity valuein the two principal directions. From these
datatables, theiso-anisotropy contour maps presented
in figures 3 to 6 are drawn for the five profilesin the
two regions. Figures 3 and 4 represent contour maps
of Abong-Mbang and Akonolinga profiles respec-
tively located a ong the 4°N in the southern edge of the
Pan African Mobile belt. Figures 5 and 6 represent
contour maps of Akono and Evindissi profiles respec-
tively found inside the northern portion of the Ntem
complex (Congo craton). Each contour map hason the
vertical axis the pseudo-depth of penetration of tellu-
ric current; on the horizontal axis, the lateral separa
tion of stationswith one of them chosen as origin, and
the plots are the iso-anisotropy contour lines. Each
contour line represents an interconnection of points
with the same coefficient of anisotropy.

5. Interpretation of results

5.1 General discussion

The data from magnetotelluric measurements are
usualy associated with a number of uncertainties
which are related to the limitations of the instrument
used, the measured values of apparent resistivity and
the various methods of interpretation (Njingti et al.
(2001b). According to Kunetz (1966), the coefficient
for most rocks lies between 1 and 2, although in the
same work, he revesals that the coefficient of aniso-
tropy of inter-bedded anhydrite and shale rocks from
north eastern Colorado lies between 4.0 and 7.5 for
anthracite coal and associated rocks, graphite and
slate between 2.0 and 2.8, for inter-bedded limestone
and limey shalefrom north eastern Col orado between
2.0 and 3.0. While using the ratio of maximum to
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minimum resistivity, Telford ez al., (1990) demon-
strated that the values of coefficient of anisotropy
may be aslarge as2 in some graphitic slates, and var-
iesfrom 1to 1.2 inrocks such aslimestone, shale and
rhyolite. Using the square root of the ratio of maxi-
mum to minimum resistivity, Njingti-Nfor et al.,
(2001) calculated the coefficients of anisotropy for
various rock types in the Douala sedimentary basin,
which had a range of 1.02 to 1.06 for inter-bedded
shale and sandstones, massive shale beds and allu-
vium thick sections.

In this work, our aim is to prove that the coeffi-
cients of anisotropy can be auseful tool in determining
the principal directions of prospecting and interpreting
the data so obtained. Using the magnetotel luric method,
we have taken arange of coefficients of anisotropy be-
tween 0.5 and 2.0, considering the various uncertainties
stated above. In the field, the rocks traversed by thetel-
luric current are arranged in the directions of the trans-
verse and longitudinal resigtivity values, which are
determined on the surface by the method of rotation
(Manguelle-Dicoum, 1988). Our considerations pre-
suppose that there is symmetry in the principa direc-
tionsand that the value 0.5 can berounded upto 1 so as
to tiewith Kunetz' s proposed range. In a separate study
done by drawing profiles of apparent anisotropy for the
varigtion of log(p, / p,) asafunction of lateral distance
Mbom-Abane (1997), deduced that rocks of low resis-
tivity have negative log vaues while those of high re-
sdtivity have positive log values.

In the present study, it is considered that high re-
sistivity values are in the transverse direction to the
lineof structurewhilelow resistivity valuesarealong
theline of structure as defined on the surface. Coeffi-
cientsof anisotropy between 0 and 0.5 are considered
asthose for which the reverseistrue and thus, neces-
sitate a change of orientations for the principal direc-
tions. Coefficients of anisotropy greater than 2.0 are
considered as those due to intrusive bodies such as
dykes, sills, batholiths and laccoliths caused by mate-
rials welling from below the earth, which will nor-
mally haveresistivities higher than the host rocks and
therefore create an unconformity in resistivity result-
ing to very high values of coefficient of anisotropy.
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Faults will also lead to an upset in the layering thus
resulting to a change in resistivity variation, which
leads to two separate blocks with different coeffi-
cients of anisotropy. Fractures create lines of weak-
ness in the layering and result to a break in the
resistivity continuity.

Table 1. Audiomagnetotelluric sounding data for a
station along the Abong-Mbang profile in the south-
ern part of the Panafrican belt

Station 1 (Abong-Mbang)
f(H2) | p,(@m) |py@m)| 2 | p,(@m) P (km)|X (km)
4.1 | 15000 4750 | 0.56 8441 | 22.82 19
73| 11000 | 3250 | 054 | 5979 | 1440 | 19
13 8000 | 2100 | 051 | 4099 | 893 | 19
23 5500 1200 | 0.47 2569 5.32 19
41 3500 780 | 047 | 1652 | 319 | 19
73 2200 450 | 0.45 995 | 186 | 19
130 1350 320 | 0.49 657 1.13 19
230 800 340 | 0.65 522 | 076 | 19
410 500 380 | 0.87 436 0.52 19
730 340 325 | 0.98 332 | 034 19
1300 250 260 | 1.02 255 | 0.22 19
2300 235 220 | 0.97 227 0.16 19

Table 2. Audiomagnetotelluric sounding data
for a station along the Akonolinga profile in the
southern part of the Panafrican belt

Station 2 (Akonolinga)

f(Hz) | py(@m) | py©@m) | & | py©@m) | P (km) | X (km)

4.1 11500 20000 1.32 15166 30.59 28.84

7.3 7950 13000 1.28 10166 18.77 28.84

13 5300 8500 1.27 6712 11.43 28.84

23 3400 6000 1.33 4517 7.05 28.84

41 2100 3500 1.29 2711 4.09 28.84
73 1300 2200 1.30 1691 242 28.84
130 1000 1900 1.38 1378 1.64 28.84
230 1100 1800 1.28 1407 1.24 28.84
410 1150 1400 1.10 1269 0.88 28.84
730 1000 1100 1.05 1049 0.60 28.84
1300 750 760 1.01 755 0.38 28.84
2300 570 150 0.51 292 0.18 28.84
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5.2 Interpretation of the tables of results

When we look through the data presented in Table 1,
from the surface to a skin-depth of 0.76 km, the val-
ues of coefficient of anisotropy fall within the range
from 0.65 to 1.02; this means that the layers of earth
traversed by the telluric current are arranged in the
same order as determined on the surface. The values
become constant within the range from 0.49 to 0.56;
from a depth of 0.76 km right down to a depth of
22.82 km, the layers of the earth traversed by the
sametelluric current. This arrangement confirms the
nature of the station under consideration, which is
found around the zone of contact between the Congo
craton and the Pan African belt. For table 2, from the
surface to adepth of 0.18 to 30.59 km, the coefficient
of anisotropy variesfrom 0.51 to amaximum of 1.38.
This variation is in complete conformity with the
principal directions determined at the surface. This
confirmsthe nature of the region which although rel-
atively mobile, is considered to have been put in
place by radially directed tectonic forces resulting to
intrusions within the set-up that became consolidated
through contact metamorphism (Badgley, 1965).

Tables 3 and 4 represent data from sample sta-
tions that are found right inside the Congo craton. A
global look at thethree tables showsthat the values of
the coefficients of anisotropy are within the range of
our definitions. However, tables 3 and 4 have values
of coefficient of anisotropy which but for afew cases
are greater than 2; thistherefore indicates that though
stable, the subsurface rocks in this region originated
from an intense tectonic activity. This activity led to
intrusions of undefined magnitudes. This arrange-
ment al so shows that the region (craton) has suffered
from tectonic movements resulting to intrusive bod-
iesin the architectural set-up.

6. Zonal interpretation

6.1 Interpretation of the iso-anisotropy
contour maps

The two regions being considered here are regions
where geological and geophysical investigations
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have already been made. We are going to base our ar-
guments on these early studies in order to interpret
the results of the present investigation. A general ob-
servation of the contour maps presented from figures
3 to 6 shows that:

* The contour lines are neither completely
horizontal nor completely vertical but their
shapes are generaly distorted and they tend to
cluster at some points forming concentric
ellipsoids, circles, or cycloids. These shapes
depict deformed ellipsoids of revolution, which
ties with the description by Kunetz (1966).

Table 3. Audiomagnetotelluric data for a station
along the Akono profile in the Northern part of the
Ntem complex (Congo Craton)

Station 3 (Akono)

f(Hz) | py(Qm) | py(@m) | % | pa(©@m) | P (km) | X (km)

4.1 39300 7820 | 2.24 17531 32.89 5.5
7.3 51800 3210 | 4.02 12895 | 21.14 5.5
13 40500 3930 3.21 12616 | 15.67 5.5
23 41500 3690 3.35 12375 | 11.67 5.5

41 35500 3170 | 3.35 10608 8.09 5.5

73 30600 3430 | 2.99 10245 5.96 5.5
130 21500 3780 | 2.38 9015 4.19 5.5
230 13900 3370 | 2.03 6844 2.74 5.5
410 11300 1670 | 2.60 4344 1.64 5.5
730 48.4 553 0.30 164 0.24 5.5

1300 64.9 8.59 | 2.75 24 0.07 5.5
2300 7.03 2.3 1.75 4 0.02 5.5

* The ellipsoids are separated from each other by
sparsely distributed and in most cases deformed
contours. These ellipsoids are either concentric
around aresistive centre or around a conductive
one. This observation tieswith the conclusion by
Mbom-Abane (1997) according to which the
negative values of the log of coefficients of
anisotropy represent conductive blockswhilethe
positive values represent the resistive blocks of
earth. It should however be noted that talking
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about resistive and conductive blocks hereisjust
relative because what can be considered a
resistive block in a sedimentary region will not
be the same as in metamorphic or volcanic
regions like the Congo Craton and the Pan
African Mobile belt. Knowledge about the
region from other investigations is therefore
necessary for a conclusion to be drawn.

Table 4. Audiomagnetotelluric data for a station
along the Evindissi profileinthe Northern part of the
Ntem complex (Congo Craton)

Station 4 (Evindissi)

f(Hz) | p1(Qm) | p,(Om) | 2 | po(@m) | P (km) | X (km)

4.1 11800 8030 1.21 9734 24.51 11

7.3 31200 7620 | 2.02 | 15419 23.12 11

13 56800 7830 | 2.69 | 21089 20.26 11

23 37800 6900 | 2.34 | 16150 13.33 11

41 41400 5300 | 2.79 | 14813 9.56 11

73 45100 4080 | 3.32 | 13565 6.86 11

130 | 31200 2710 | 3.39 9195 4.23 11

230 | 21000 1820 | 3.40 6182 2.61 11
410 13700 1200 | 3.38 4055 1.58 11
730 2720 611 2.1 1289 0.67 11
1300 48.5 94.6 | 0.72 68 0.11 11
2300 1.98 5.31 0.61 3 0.02 11

6.2 The Pan African belt

The Abong-Mbang and the Akonolinga profilesfigs.
3and 4 are both found at the southern edge of the Pan
African Mobile belt of Central Africa located be-
tween 12°E and 13°30’ E each traversing the 4°N par-
alel right inside the Cameroonian territory. Earlier
studies were carried out in this region by Mbom-
Abane (1997), using the magnetotelluric prospecting
and Tadjou et al. (2004); using gravity method. Their
studies showed a general ENE-WSW to E-W struc-
tural trend in Abong-Mbang and aWNW-ESE trend in
Akonolinga. These reveal a major deep-seated tec-
tonic dislocation in the whole region with a general
W-E direction. Looking at the i so-anisotropy contour
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map for the Abong-Mbang profile presented in Fig-
ure 3, we observe that there are two blocks, one
bounded to the South by the 1.4 iso-anisotropy con-
tours, and the other to the north by the 0.8 iso-aniso-
tropy contours. Judging from the values of the
coefficient of anisotropy, we can conclude that the
southerly block is resistive while the northerly block
is conductive.

The contour for the Akonolinga profile pre-
sented in Figure 4 reveals a conductive block
bounded by the 0.7 contour line completely embed-
ded and sandwiched between two resistive blocks
bounded by the 1.3 contour line to the South and to
the North. If we consider the conductive block as pre-
senting aline of weaknesswithin the subsurface, then
each profile has such aline oriented in a West-East
direction, thus confirming earlier studies. Thelimited
vertical thickness of the crust suggests that it may be
produced by subsidence entirely within the base-
ment, associated with intrusion of low resistive or
conductive rocks (granitic intrusion) beneath the re-
gion. The extensive form of the iso-anisotropy map
(Figures 3 and 4) coupled with the consistent nature
of gradients along its flanks suggest the presence of
two crustal blocks of different mean resistivity and
thickness separated by a suture formed by plate colli-
sion. This zone marks the boundary of the craton
from the Panafrican fold belt.

Iso-anisotropy

Depth (km)

0 5 10 15 20 25 30
S Lateral Distance (km) N

Figure 3. |so-anisotropy contour map for the Abong-
Mbang profile in the Southern part of the Pan African
mobile belt.
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Figure 4. |so-anisotropy contour map for Akonolinga
profileinthe Southern part of the Pan African mobile belt.

6.3 The Congo Craton

The Akono and the Evindissi profiles are both found
within the Ntem complex, at the northern edge of the
Congo Craton located between 11°15'E and 12°E
and between 3°N and 3°45’ N right inside the Camer-
oonian territory. Earlier studies in this region were
caried out Manguelle-Dicoum (1988) and
Manguelle-Dicoum et al., (1992) using the mag-
neto-telluric and by Tadjou (2004) and Tadjou et al.,
(2004) using the gravity method. Inthese works, they
did not only put into evidence, but also localised a
schist-granite metamorphic contact in the area. Their
findings are new with respect to the first geological
hypothesis according to which the fault and contact
in this region matched with each other. From these
geophysical data and other geological consider-
ations, these discontinuities are such that one is an
intra-granitic basement fracture, while the other isa
contact to the north between the schist and the gran-
ite. All of these discontinuities have a general W-E
direction.

When we look at the iso-anisotropy contour map
of the Akono profile as presented in figure 5, we ob-
serve a portion of high density contour lines to the
South and portion of low density to the North, sepa-
rated by two portions of sparsely distributed contour
lines. Both portions start at the near surface and ex-
tend right down the whol e depth of the profile. Inside
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Figure 5. | so-anisotropy contour map for Akono profilein
the northern part of the Ntem complex (Congo craton).

Iso-anisotropy
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Figure 6. | so-anisotropy contour map for Evindissi profile
in the northern part of the Ntem complex (Congo craton).

the structure of low anisotropy portions are intru-
sions of high anisotropy values. The iso-anisotropy
contour map of the Evindissi profile as presented in
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figure 6 shows three portions of sparsely distributed
contour lines separated by two high-density portions.
One of these portions isto the south, one in the mid-
dleand the other to the north of the profile. Unlikethe
one to the north, which ends mid-way down, the two
others start from the surface and extend right down
the depth of the profile. There is an interconnection
between these portions at various depths, showing
that they might have the same origin.

We may conclude that the two major discontinu-
itiesin each profile coincide with those put into evi-
dence by Manguelle-Dicoum et al., (1992) and
verified by Njingti et al., 2001a and Tadjou et al.,
(2004) with the southerly located discontinuity repre-
senting what was earlier called an intra-granitic dis-
continuity, while that towards the north represent the
schist-granite contact. These contacts represent ama-
jor tectonic dislocation in the region. The northern
contact (Akonolinga-Abong Mbang zone) may rep-
resent amajor discontinuity, which can be related to
the transition between the Congo craton to the South
and the Pan African mobile belt to the North.

Interpretation presented in Figures 3 to 6 sup-
posesthat the structures of the region, which are con-
sist of low density schistose rocks (Manguelle-
Dicoumet al., 1992; Tadjou et al., 2004), wereput in
place beneath the surface by a combination of
subsurface subsidence and piecemeal stopping. The
intrusion presumably represents a magma chamber,
with high-resistive materials. The role played by this
areaduring the Pan African episodeisrecorded at the
surface by outcrops of granites in the south, and by
plutonic rocks (granulites) within thefracture zonein
the north.

Conclusion

We have shown in thiswork that an on the spot cal cu-
lation of coefficients of anisotropy can in addition to
the method of rotation be avery useful way of deter-
mining the direction of structural trend of the geo-
logic features in a particular region of prospecting.
Thisis because, from the calcul ated values of coeffi-
cient of anisotropy, which should lie between 1 and 2
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(Kunetz, 1966) or between 0.5 and 2.0 as stated in
thiswork, it is possible to know the way the various
layerstraversed by thetelluric current are oriented as
afunction of the frequency or depth of penetration.
Any value below 1 shows achangein the orientation
of the layers or bedding planes since the coefficient
of anisotropy is the square root of the ratio of the
transverse apparent resistivity to the longitudinal.
Any value greater than 2 represents an unconformity
in coefficient of anisotropy, which could be caused
by anintrusion of abody of exceptionally high resis-
tivity, afracture which results to a break in conduc-
tivity continuity, faults, or any other structure that
cuts vertically through the directional trend of the
structure. Lengthening the telluric line will increase
the value of the coefficient of anisotropy if thelateral
spread of the intrusive structureis morein one direc-
tion than the other. Thusin thefield, by manipulating
on the telluric line, we can identify the structure in
question.

We have succeeded in this work in showing that
iso-anisotropy contour maps provide a more effec-
tive and efficient representation of the variation of
apparent resistivity with depth for a vertica
cross-section through aslice of Earth under consider-
ation. The different structures form by the tectonic
movements within the earth such asfaults, folds, and
intrusions, their types and manifestations have been
clearly depicted on the contour mapswith high lateral
gradients. This thus enables us to identify structures
like contacts, dykes, fractures and faults. The various
forces responsible for the formation of these struc-
tures, their nature and directions have been revealed
through the shapes of the contour lines. The whole
vertical cross-sectional architectural framework for a
given profile has been highlighted. It has also been
shown that from the values of anisotropy we can have
anideaof therocksformationin theregion of investi-
gation. For example, we have seen that, sedimentary
regions are less deformed and therefore have values
of coefficient of anisotropy that may fall strictly
within the defined interval. On the other hand, meta-
morphic regions suffer from alot of tectonic and os-
cillatory movements leading to conformed and
unconformed layering, with values of anisotropy not
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only lying within but also beyond the defined inter-
val. It therefore meansthat this method could be used
as areconnaissance for aregion where the researcher
has a poor knowledge of its geology.
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