ON THE MINES OF THE PROVINCE OF RI0 GRANDE
DO SUL, BRAZIL.

By Hevry EbppY.

TaE centre of the gold mining district of the pro-
vince of Rio Grande do Sul is at the south-western
extremity of the Serra do Batovy range of mountains
(a continuation of the Serra do Herval range), and is
situated between 803° and 81° south latitude, and
104° to 11° west longitude. The mountain range
(which has an elevation of about 800 feet) is com-
posed principally of granite, in which the proportion
of felspar to the quartz is comparatively large. Near
the surface it has a somewhat stratified look, which
has led to its being called gneiss; but as depth is
attained this disappears, and there is no doubt that
the rock is really granite.

The surface of the granite dips both ways from
Lav]as, east and west. In a westerly direction the
dip 18 about 4° to 5°, and comparatively little has
been done in mining to prove any change. In an
easterly direction the dip is about 2}° to 8°; but the
height of the land is maintained almost uniformly
for a considerable distance by the superposition of
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other rocks, the principal of which is a fine laminated
sandstone, highly coloured by oxide of iron. Patches
of slate occur occasionally, and trappean rocks may
be seen here and there. I fancy they are mostly
trachyte.

Passing beyond the locality of the mining district
in an easterly direction, the sandstone and slate are
superposed by a conglomerate, its base being a sand-
stone highly coloured by oxide of iron, but containing
quartz pebbles and small proportions of other foreign
matter. The pebbles appear to have been derived
from the quartz of the lodes.

There are numerous lodes in the district, consist-
ing principally of quartz, but varying somewhat in
composition, according to the nature of the enclosing
rock or country; for as a rule they traverse the granite,
slate, and sandstone without interruption. Their
general direction may be taken as east and west,
although they often vary from 10° to 20° from that
direction ; that is, 10° to 20° north of east and south
of west.

The sandstone conglomerate, on the other hand,
is of later date than the lodes, and is not ore-bearing,
with the exception of containing occasional layers
"of copper ore. Alluvia derived from it are often
auriferous.

Whilst enclosed in the laminated sandstone and
slate the lodes produce ores of copper, lead, and
silver. If there is a considerable thickness of these
rocks above the granite, the upper parts of the lodes
frequently contain copper ores only, and at the top
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malachite, which may also be found extending for
a distance of several yards into the country along
joints. Below the malachite we find other ores of
copper, such as melaconite, copper pyrites, erubescite,
and copper glance, and with them more or less galena.
If the strata with which these ores are associated have
been laid bare by denudation, massicot appears as a
product of the oxidation of the galena. In most cases
the heavier ores of copper, as well as the lead ores,
contain a small amount of silver.

As depth is attained in this series of rocks (sand-
stone and slate), traces of gold are found with the
baser metals, but more particularly with silver. These
traces increase on getting towards the bottom of the
sedimentary rocks, and near the granite. The lodes
pass into the latter rock without interruption, and
then furnish principally gold.

The upper part of the granite, which has been
exposed for some miles for a considerable period, is
decomposed to a greater or less extent. This decom-
position along the course of the lodes varies from
5 feet to 40 feet in depth, the least depth being where
the lodes are small and hard, and the greatest where
the lodes are large and moderately soft.

At a greater depth the lodes all become more solid,
and the enclosing rock more regular and firm. The
gold also gets finer and more evenly distributed. The
granite may therefore be looked on as the permanent
gold-producing rock of the district; while the rocks
above produce copper, lead, and silver.

As a rule the lodes are richer (for the different ores)
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in the slate than they are in the sandstone; and where
the slate rested directly on the granite, the lodes in
the latter rock are richer for gold than where the
sandstone rested on it; or, in other words, the lodes
contain a greater percentage of gold under the slate
than under the sandstone. In some cases the gold
extends up into the slate and sandstone, as already
mentioned ; but there is always a greater amount of
gold in the former than in the latter rock.

There are a large number of patches of alluvial
gravel and clay scattered over the district, most of
which are more or less auriferous.



