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Natural remanent magnetization (NRM) and magnetic
susceptibility of manganese ores from the Vizianagaram
district of Andhra Pradesh were measured. The NRM
values are in the range 0.1 <107 °-118x107* e.m.u.
while the susceptibility values are hetween 3 x 107> and
18 107> c.gs. Samples containing minerals like
jacobsite and vredenburgite have high values. Increase in
NRM, in general, is associated with an increase in
susceptibility. The koenigsburger ratios range between
0.02 and 61.7, with most of them below unity.
Multidomain magnetic grains in the unaltered ores and
the effect of supergene processes in the case of secondary
ores may account for the koenigsburger ratios.

MANGANESE ore deposits in the Vizianagaram district of

Andhra Pradesh are distributed in a belt between north ¢
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latitudes 18° 13" to 18" 30" and east longitudes 83° 13’ to
83°45'. The geological formations 1n the area belong to
the khondalite group comprising of quartzites, garneti-
ferous quartzites, quartz—garnet-sillimanite gneisses,
graphite-silimanite—gneisses, calc-granulites, caiciphyres,
crystalline limestones, manganiferous silicates and
manganese ores. Manganese ore occurs in close
association with calc-granulites and garnetiferous
quartzite. The metamorphosed manganese silicate-
carbonate, commonly known as protore, occurs within
and conformable to the khondalite group of formations.

The manganese ores in Eastern Ghats are of sedi-
mentary origin. During regional metamorphism sub-
sequent to their deposition, the manganiierous sediments
are reconstituted to protore. Epigenic activity resulted
in the formation of secondary ore deposits conformable
with the associated rock types.

Geological aspects of the deposits have been reported
earlier' ~°. Prospecting for some of these ore deposits
by magnetic method and a study of the magnetic
properties were attempted by Bhimasankaram® 7,

For the present study manganese ore samples were
collected, on a pilot scale, from different localities
(Table 1). The intensity of natural remanent magnetism
(NRM) and magnetic susceptibility was measured. A
total of 23 samples were collected and cylindrical
specimens (2.5 cm diameter and of even length) were
drilled out of them. These specimens were used in the
determination of magnetic properties. NRM intensity
was measured with an astatic magnetometer of appro-
priate sensitivity. A susceptibility meter® was used for
measuring the magnetic susceptibility at a field strength
of 0.5 Oe.

The measured values of NRM intensities were in the
range 0.1 X 1072 to 118 X 107° em.u. while the magnetic
susceptibility values range between 3x107° and
18 x 1077 ¢.g.s. The average values for different sites are
given 1n Table 1. Koenigsburger ratios, Q,=J,/KH for
H=0.5 Oe., were calculated using the measured values
of J, and K. They range between 0.02 and 61.7. The
ranges and average values are also listed in Table 1.
Samples from Sadanandapuram have the highest NRM
téensity and @, values. In the case of magnetic
susceptibility, samples from Chipurupalle have the
highest values followed by those form Sadanandapuram.
Samples from Gadabavalasa have low Q, values.

The samples, in general, contain pyrolusite and
psilomelane. Some of them from Sadanandapuram
contain, in addition, jacobsite, braunite, bixbyite,
limonite, hausmanite and traces of vredenbergite and
magnetite probably accounting for the high values of
NRM intensity and susceptibility. The ore samples
from Chipurupalle, having high susceptibilities, are 1n
the relict stage. Sivaprakash® observed that primary
minerals at Devada are far less than at Sadanandapuram
and Chipurupalle. Therefore, there appears to be a
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Table 1. Magnetic properties of manganese ores.

Number Number of J (%1073 K{x107%) 0,
of measure-

Site samples ments Range Average Range Average Range Average

Sadanandapuram 5 18 0.32-11815  124(9) 100-1800 12.19)  0.11-0.71 0.23(13)
35.5(6} 366.0(9) 33.3-61.7 3133
8370(3)

Devada 2 4 0.4-181 — 3.0-10 7.7 011-3.12 1.19

Garbham 8 13 0.16--30 7.0 12.0-156 46.5 0.02-1.27 0.26

Gadabavalasa 4 7 0.[-2.9 1.7 8.0-26 123 ¢« 0.02-0.57 0.17

Chipurupalle 4 13 (.16-356 79.0 2.0-1114  438.0 0.16-0.81 0.41

Numbers sn parentheses indicate the number of observations averaged.
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Figure 1. Plot of NRM intensity {J/,) against susceptibility (X).

relationship between mineralogy and the magnetic
properies. In Figure 1, NRM mtensities are plotted
against magnetic susceptibilities. Increase in NRM
Intensity, in general, 15 assoclated with an increase n
susceptibility. Such a relationship was observed for
massive haematite (contaimng no other iron-bearing
mineral)'®. Bhimasankaram® observed an approximate
linear relationship between magnetic susceptibihty and
normative amount of (Mn, Fe,O,). From Figure 1, it
appears that the magnetic minerals responsible for an
increase in susceptibility are also likely to enhance
INRM as far as the samples under study are concerned.

The ratio O, 15 generally used as an indicator of
magnetic stability in palasomagnetic work. In 1gneous
and volcanic rocks magnetizations with high Q, are
considered stable. A criterion, based on @, for assessing
the stability in sedimentary rocks was eariier formulated
and used®!. 0, values also reflect the grain size or the
domain structure of ferrimagnetic minerals, Usually, the
values for multidomain grains range'? between 0.2 and
1.0. Values for sediments may be close to zero'’. A high
Q, value indicates the presence of fine grains. The

values in Table 1 indicate that 1n most cases the
magnetic grains are multidomain in nature. In some of
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the manganese ores under consideration the primary
minerals were altered to secondary oxides by supergene
processes. Therefore, minerals deposited after being
transported by meteoric waters may resemble sediments,
in general, as far as ), values are concerned thereby
accounting for the low values. The three high values of
J, and 0,, in the case of Sadanandapuram, seem to be
due to an 1sothermal component of magnetization.
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