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Some of the arenaceous bands are graphitic as is the schist on occa-
sion, This was most noticeable on Leconfield and Moyale farms.

Petrography of the Rocks of Pelitic origin of the
Chloritoid-Almandine-Subfacies
Not many of these schists were found to be suitable for sectioning
but the coarse metamorphic minerals could be sectioned individually or
examined in crushes.

The garnets are always fresh but the chiastolite and cordierite
porphyroblasts are always altered. Were it not for the occasional dis-
covery of mica aggregates with well-preserved crystal outlines, the
cause of some of the queer-looking mica concentrations might be very
puzzling.

The complete absence of chloritoid is noteworthy. This may be
accounted for by the absence of sufficient stress or some composi-
tional deficiency, such as lack of alumina after the muscovite had
crystallized, in areas where the mineral would normally be expected.

The large garnets mentioned in the lithological section have the
composition, almandine 30 per cent., spessartite 70 per cent. They
contain abundant small quartz inclusions.

The development of muscovite from chiastolite, following the super-
imposition of regional metzmorphism on the earlier thermal meta-
morphism, could be a retrograde step. If at the time of the formation
of the chiastolite, some microcline was generated from the potash
available in the rock, and it will be recalled that abundant microline
was present in one of the calc-silicate specimens in the facies previously
described, then it would follow that as a result of the second metamor-
phism the chiastolite and microcline could react to produce muscovite
as illustrated by Turner and Verhoogen (8, p. 447):

ALSIO; + KAISI;Oy + H,0 = KAl8i,0,,(OH); + Si0O,
Chiastolite  Microcline Muscovite Quartz

On the same page they give an equation to show how cordierite can
be converted to muscovite and biotite.

(Mg, Fel,Al,Si,0,(OH) + SKAISI,0, + 5H,0 =

Cordierite Microcline
K(Mg, Fe);AlSi;0:0(0H): + 2KALSI;0,0(0H), + 550,
Biotite Muscovite Quartz

In the facies which follows some metasomatic addition of potash
seems to be indicated but it is not certain that this has happened here.

Slide 16219 was cut from a weli-foliated specimen displaying marked
puckering and studded on the surface with “shimmer™ aggregates after
andaiuvsite. The slice which was cut parallel to the foliation, shows an
abundance of muscovite plates enclosing small quartz crystals. There
is some chloritized biotite and chlorite replacing garnet. Magnetite is
scattered throughout. There is one patch measuring eight millimetres
across, composed of fine aggregated muscovite.

Slide 16220 is of a finely micaceous schist with aggregates of quartz
having rhombic outline. In addition, abundant magnetite crystals stand
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These coarse, highly micaceous rocks are unsuitable for sectioning.
The graphitic rocks, on the other hand, usually contain little mica and
provide suitable specimens for sectioning.

The host rock of the long narrow aluminous belt striking through
Masterpiece Farm is poorly resistant to weathering and forms no
exposures on high ground. The line of strike is marked by rubble
formed of kyanite pseudomorphs after chiastolite. Many perfect
crystals can be found and some weigh as much as 15 pounds. In some
river sections, on the other hand, where erosion has taken place the
matrix forms a fresh, tough rock.

A specimen (16233) collected 1.25 miles south-east of the Angwa-
Miami confluence, in the bed of a tributary, is a compact black rock
which has conchoidal fracture and fresh surfaces glistening with biotite.
In the matrix are set large pseudomorphs of kyanite after chiastolite
which occur in places, as radiating crystals almost six feet in length. In
thin section the rock is seen to consist of a fine-grained mosaic of
quartz crystals bespeckled with graphite which gives the rock its black
colour. There are porphyroblasts of brown biotite up to two milli-
metres across. There is some irregular magnetite, a few crystals of
staurclite measuring up to 0.4 millimetres and some shreds of muscovite
of the same size.

A section of one of the perfect pseudomorphs of kyanite after chiasto-
lite from Masterpiece Farm was prepared. It reveals a mass of kyanite
needles and blades grouped in divergent clusters which have all orienta-
tions (Plate V.a.).

Another section contains part of the original chiastolite cross (Plate
V.B.) and due to the orientated crystallization of kyanite blades, it has
taken on a form rather like a toy Christmas tree. At the base of the
“stem™ the “branches™ form an inverted ““V™ having an angle of 89
degrees which is equal to the interfacial angle between the prism faces
of the original chiastolile. “V"’s of decreasing size, but the same orienta-
tion occur one above the other forming the taper of the “tree™ and the
whole terminates rather like a barbed shaft. In other words it has the
appearance of a cross-section of cone-in-cone algae. Stress has certainly
played no part in the development of this structure which has clearly
been controlled by composition related to crystal structure of the
original mineral.

In detail, the main “V”, which may be described as an isosceles
triangle, has at its apex graphite which has contaminated the adjoining
kyanite crystals, while parallel to the base is a band composed of
biotite and quartz.

Some kyanite pseudomorphs were collected which were far more
coarsely recrystallized and contained some blue, bladed kyanite crystals
measuring as much as 1,25 inches in length, A mile north-east of the
Judy Beryl Mine on the hairpin bend in the Mpofu River is an exposure
of kyanite in a graphitic rock in which the kyanite does not appear to
be pseudomorphous. The matrix differs from the material described
above in possessing no staurolite and in having a somewhat schistose
appearance (Slide 16234), There is also less graphite. The kyanite is
markedly poikiloblastic and the inclusions are mainly quartz.
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In the absence of exposures, the presence of hornblendic rocks is
heralded by a change in the colour of the soil from the pale <and of
the granitic gneisses to a chocolate-red ...l of rather sandy tex...2 due,
to some extent, to extensive migmatization.

The continuous extent of these rocks is occasioned by their nearly
horizontal attitude. Good exposures reveal extensive m.....atization
(Plate VI. A)). This metataxis has resulted in conspicuous metasoma-
tism on the margins of the granitic bands which is more marked where
these are pegmatitic. Here potash metasomatism has converted the
hornblende to biotite to distances of up to a foot or more on either
side of the granitic bands. Relict lenses of hornblendic rock may be
found in the biotite-gneiss. Thus clear evidence is provided to show how
an amphibolite can be transformed into a biotite-gneiss. The sequence
of rock types in this event is amphibolite, biotite-hornble__e-gneiss,
biotite-gneiss, pegmatite. The large area of biotite-gneiss occurring to
the south, and which has been formed in this way, is described in the
following chapter.

The bands of granite, due to contamination, often carry appreciable
epidote, hornblende and magneiite in addition to their normal felspars
and quartz. Similarly the pegmatite often contains lens-like concentra-
tions of biotite derived from incorporated homblende.

Within the main mass of amphibolite therc are also -~~me larger
intrusions of pale granite and inliers of granite-gneiss w..ch, in the
absence of exposures, are shown up by patches of paler soil.

Petrography

A specimen (No. 16253} of the amphibolite from St. Mawes Farm
revealed some tendency to parallelism of its main constituents, the
hornblende and andesine-labradorite. Quartz and sphene are accessory.
The sphene occurs mainly as inclusions in the amphibole where it gives
rise, on occasion, to marked pleochroic haloes (Slide 16253). The horn-
blende is the dark complex variety. Three and a half miles away and
just west of the point where the main road leaves the northern edge of
the map a specimen (16254) was collected which is very rich in horn-
blende. Magnetite is abundant and there is a little plagioclase and
quartz.

The different effects produced by granite and pegmatite can be
clearly seen. The uncontaminated granite is a pale rock composed of
albite and microcline in nearly equal proportions with quartz in smaller
amount. Ferromagnesian minerals constitute a very small percentage
of the whole. Assimilated mafic material results in a gneissic horn-
blende-granite rich in epidote. A little garmet, biotite and magnetite
are also present.

The “‘wetter™ pegmatite produces the metasomatic effects already
noted, namely the conversion of hornblende to biotite and the conver-
sion of calcic plagioclase to sodic plagioclase.

A hybrid rock from Chiuwa Farm is composed of oligoclase, epidote
and diopside with some sphene and apatite. The epidote forms large
crystals, some of which show twinning. Diopside forms pale green
crystals up to two millimetres across which become duller green on
uralitization.
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Plate V||

MICA FIELDS.

Geology by J.W. Wiles

Explanation

MIAMI

Phyllites and granitic para-gneiss
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Wall-roun Alteraiions

The nature and extent of any contact
contingent on a number of factors, amor
are the attitude of the pegmatite, its :
temperature of emplacement.

Additions of material to the wall-rocks
tions, if these have been made locally, a

The alteration of wall-rocks was mor
pegmatites than in the discordant ones.
the former the parallel foliation planes f

Where notable alteration of the hanyg
may result in a troublesome state of aff
can produce what miners on the Field ca
may be as much as two feet thick, If
secured or broken away with the pegma
of rock falling away later. One such w
posed of a granular mass of quartz and
Beyond these zones the wall-rock was fc
Where the country rocks are rich in silli
has clearly taken the place of the sillimamuie. 1ms muicaws wae auu-
tion of potash has been made, which if not derived from the pegmatite
itself, may have come from or have been augmented by potash released
from the false hanging-wall as a result of replacement reactions taking
place there. The replacement of mica by tourmaline would relers=
potash. In certain of the mica mines described in the economic sectiu.s
of this bulletin (see p. 123} it was noted that muscovite and tourmaline
can be mutually exclusive. Concentrations of fine-grained tourmaline
may be found in wall-roeks, even where the pegmatite itself carries very
little tourmaline.

The schist bordering some pegmatites may be coarsely recrystallized
for distances of up to a foot or more from the contact. Such rock
is composed of mica and quartz, with the former the more conspicuous
even when not predominant. This state of affairs has been induced by
the influence of trapped volatiles or mineralizers which were at a reason-
ably high temperature and produced a type of greisenization. Small
offshoots on the prolongation of some large, concordant, mica-hearing
pegmatites have been found to contain concentrations of economic mica
in surprisingly large books and this can be traced to the same cause.

The formation of biotite-schist at the expense of amphibolite on the
margins of pegmatite veins or dykes has received earlier mention.

Age of the Pegmatites

This subject can be approached from two different aspects. . .istly,
there is their actual age as near as can be determined by scientific
methods, and secondly the age relative to the orogeny which initiated
the whole metamorphic cycle.

Actual ages of pegmatite formation were determined by both the lead-
age distribution and the potassivm/argon methods, For the former,
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a secondary foliation on the margins of some pegmatites, and the
crushing of the component minerals, or are reflected in the buckling of
mica books and the bending of beryl crystals assisted by gliding on the
basal plane (Plate IX). In addition, some pegmatites have been trun-
cated by thrust faulting, Possibly the most spectacular evidence of post-
pegmatite movement is provided by what is thought to be the over-
turning of a pegmatite as surmised from the position of the mica shoot.
If only one mica shoot forms in a zoned pegmatite, it is more usual
for it to form on the hanging wall side. When, therefore, as at the
Majestic Mine there is a shoot on the foot-wall side only it may be
assumed that overturning has taken place. Here there has been some
crushing of the felspar and buckling of the large books of mica. It
seems likely that the plane of this pegmatite has been turned through as
much ag 80 degrees (see Majestic Mine).

This, and the other evidence, serves to date the pegmatites as late-
kinematic,

Classifications. There is as yet no universally accepted system of
classification of pegmatites and when their complexity is considered
the reason is apparent. However, where it can be applied the system
based on internal structure is one which appears to be receiving much
popular support.

Jahns (24, p. 1048) summarizes the trends as follows: “Pegmatites
and bodies of pegmatites have been variously classified in terms of
form, size, relationships with the enclosing rocks, mineral and chemical
composition, texture, internal structure, presumed origin and mode of
development, and combinations of these features”. He then gives the
composite classification for bodies of felspathic pegmatite suggested by
Girsburg in 1928.

Tf a successful genetic classification were possihle it might aid pros-
pecting and lead to the discovery of undisclosed mineral concentrations.
It has been a common practice, especially with beryl not to prospect a
pegmatite unless there are surface indications of the mineral even when
an adjacent and apparently genetically related pegmatite has yielded
beryl. It is possible that some of these pegmatites might contain sub-
outcropping mica shoots or pockets of beryl. Of course the low price of
beryl in the past has discouraged exploration in depth.

For mining purposes pegmatites might be broadly classified into mica-
bearing, beryl-bearing and barren types. In this respect the presence of
a strong quartz core is regarded as a favourable indication of the
possible presence of beryl. However, some pegmatites initially mined for
beryl have later yielded economic mica, while many pegmatites mined
for mica have also produced beryl.

L. R, Page et al. (28, p. 7) consider that some sort of system based on
both mineralogy and structure is desirable. Adopting this approach
many pegmatites fall into two broad groups which may be labelled the
simple and the complex, the former homogeneous and unzoned, the
other heterogeneous and zoned. It may be necessary with some pegma-
tites to indicate a third type by using a term based on a mixture of the
above-mentioned terms. Thus in addition to unzoned and zoned, one
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pegmatite. Owing ¢~ the nature ~f the  1ing operations it was not
possible to trace these fracture filiiugs bey ...l the core. It is conceivable
that the pegmatite as a whole is cut by such veins and that the material
is of extraneous origin. It will be remembered that pegmatite material
of essentially the same composition was found filling tension cracks in
an amphibolite (Fig. 7) and the inference is that such pegmatitic
material was available locally within the metamorphic rocks for secre-
tion into suitable structures.

The waill zone material of some pegmatites, consisting of mica-quartz-
plagioclase, has been found, on occasion, to extend as narrow longi-
tudinal veins well beyond the main mass of pegmatite. The absence
here of microcline or perthite, which occurs in the core or core margin
of the body, suggests that there was never a homegeneous mass of
pegmatite filling the structure, and which crystallized in a closed system.
Rather, it would seem, was there injected material from two sources,
with a potash-rich fraction, presumably magmatic, arriving later than
the material of the veins.

The difference in habit between mica which crystallizes in a plagio-
clase matrix and that which crystallizes in a microcline or perthite
matrix has already been discussed. If then, as was found in a prospect
near the Piper Mine, there is a rich wall zone mica shoot in a matrix of
potash felspar in which the books, though badly broken or bent and
interleaved (Plate XIV) have nevertheless had marked pseudohexagonal
or rthombic outlines, it can be assumed that crystallization tock place in
a base of plagioclase and that this felspar was later completely replaced
by microcline. This could take place in a normal sequence of e¢vents
with the residual potash-rich liquor replacing the already crystalline
outer zones. It is unusual and suggests that hot potash solutions arrive~
late and were presumably more chemically active than a normal potash-
rich residuum which had crystallized in a closed system. It is believed
that the breaking up or buckling of the mica books under such circum-
stances is due to an increase in volumne of the pegmatite. Potash has
almost twice the atomic radius of soda and replacement of the latter
in the felspar molecule must cause expansion with consequent stresses
and strains,

More common than the wholesale replacement of one felspar by
another is a local replacement or displacement caused by the dilatation
of the quartz-microcline core zone whereby an outer mica-quartz-albite
zone is locally interrupted and core material reaches to the walls,

Beryl and its associated minerals so frequently occur with a micro-
cline-quartz assemblage and economic block mica with plagioclase that
it is suggested that the mica-albite-pegmatite is mainly of metamorphic
or metasomatic origin whereas the potash-rich assemblage is of igenous
origin. This may be a bold statement and there are unquestionable
exceptions, but evidence has been given in support of this contention
both in this section on pegmatites and in the description of the meta-
morphic rocks.

Finally, the nature of the fracture may control the amount of meta-
morphic substance drawn in. A shallow fracture, of whatever character,
may be filled entirely with metamorphic material, whereas a deep
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Occasionally it occurs in lenticular seams as much as 8 in. wide. One
narrow quartz reef yielded about half a ton of hand-cobbed wolfram
from quite a small pit. This reef was exceptional, for the majority
carry sporadic crystals of varying size. These, in most instances, are
hypidiomorphic with a tabular habit. As a result of shearing and crush-
ing of the reefs they are often cracked or have undulose cleavage
surfaces. Twinning can sometimes be observed.

A crystal of wolfram from the rubble from a quartz reef on the
Maxin II Claims, four miles east-north-east of Miami Village provided
an interesting exceptional form. This is a penetration-twin consisting of
two tetragonal by-pyrimids (Plate XVIII) which is the form scheelite
could be expected to take, and is thought to be a pseudomorph. The
mineral is black with a sub-metallic lustre and there is no evidence of
the cleavage which is so perfectly developed in wolfram. The crystal
weighs 73 grams and an analysis by J. P. Allchin revealed 59.79 per
cent. of tungsten. One of the pyramid faces is incomplete as it has been
moulded on quartz and here a little scheelite was found at the contact
of the quartz and the wolfram.

Structure

The schists curve round a granite plug or cupola which occurs to the
west of the wolfram belt and is shown on Plate XVII. Probably the
granite contact, the schist and the wolfram belt are concentric and a
thermal control is likely to have operated. Tourmaline-bearing quartz
veins without wolfram flank this main belt and they in turn are flanked
by beryl-bearing pegmatites.

A schedule of production from the Honey Wolfram Belt is given
below.

Name of Claims Years Tonnage Value £
Borgy .. . . 1958 0-57 340
Ellerslie . . . . 1952-1954 0-81 799
Honey . . . . 1952-1957 40-02 27,183
Magugisi . . . . 1955 0-14 T0
Makashi . . . . 1956 0-04 25
Stanco . . . . 1952-1953 2-00 1,697
Tawopna . ., . . 1953 0-85 651
Vixen . . . . . 1952-1954 3-42 2,296

1956
Toral . . 1952-1957 47:85 33,061

The Bangalang Mine which is on Mafalo Farm, 181 miles south-east
of Miami Village produced 0.18 tons of wolfram in 1953-4 valued at
£50. This came mainly from the rubble of a quariz vein.

The Maxin 1I Mine which is four miles east-north-east of Miami
Village declared 0.22 tons of wolfram in 1954 valued at £60. Associated
with a quartz reef in this vicinity was a reef of almost pure garnet. A
single crystal of wolfram reportedly came from a small pegmatite on
the Tom Tit Claims a mile north of the Maxin II. (See also under
mica and beryl.)
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As Government Mining Engi..cr, W. Ralsto visited the mine in
July, 1940, and wrote a short note. The reef was not seen, but was
described by the owner as a red siliceous schist striking at 310 degrees
(magnetic) and dipping west at 85 degrees. There was a line of old
workings below which the ground was said to have been stoped to a
depth of 50 ft. A shaft 20 ft. to the west was down to a depth of 100 ft.
and a cross-cut had not yet intersected the reef which was, elsewhere,
reportedly 3 ft. wide and assaying 4 dwt, gold per ton,

When visited in 1953 an adit had been driven in a northerly direction
from the steep southern slope of the ridge and was connected to the
surface by shafts. However, it was not certain from the accessible work-
ings just what was regarded as ore.

There is no record of production.

GRAPHITE

Slaty graphitic rocks form an upper group in the Piriwiri System and
are well displayed in north-eastern sector of the map. In addition,
narrow graphitic beds occur in the lower Phyllite Group and are present
in all the metamorphic grades of this group but are very sparse. The
graphite in these beds is clearly of metamorphic origin and is derived
from indigenous carbonaceous material. The quality of the graphite
improves with increasing metamorphic grade, altering from duil, com-
pact, earthy material to a steel-grey colour with a metallic Justre. This
transformation is from what is known as ‘‘amorphous™ graphite to
“flake” graphite though both forms are, in fact, in the crystalline state.
In the phyllites the graphite is all “amorphous”, in the sillimanite-
gneisses it contains a small percentage of “flake” whereas in the coarse
granite-gneiss “flake™ graphite predominates.

In 1959 the Anglovaal Rhodesian Exploration Co. (Pvt.) Ltd., regis-
tered 11 graphite claims in the Urungwe District in the name of Stembok
Mining Co. (Pvt) Ltd. The writer is indebted to the Anglovaal Com-
pany for making all their information on these deposits avaijlable to
him. This included a report by cne of their geologists, M. v. D,
Steyn, and the results of beneficiation tests on a bulk sample of ore from
the “Graphite King™ deposit.

These registered claims are divided into three groups which are known
as the Graphite King group, the Manyangau group and the Miami group
(Plate XIX). The nearest of the five registered claims in the Man-
yangau group is two miles north of the edge of the bulletin map and 15
miles north-east of Miami Village. The Miami group is on Crown land
and disposed as follows: the Chiten Claims are 4} miles north-east of
Miami; the Griffen Claims about four miles east-north-east of Miami;
the Katchia Claims are 6} miles south-east of Miami; and the Akoynak
Claims form a paralle] belt a mile east of the Katchia. These graphite
bands can be traced south on to Kankombe and Nyamipipi farms. Of
the three groups only the Manyangau group can produce “flake”
graphite.

The Graphite King Mine is on Crown land, 2} miles south-west of
the Rkwesa Mine and 264 miles north-west of Karoi.
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Mica, sheet, 84, 107

Mica shoot, 83, 86, 87, 97

Mica shoots, patterns of, 86
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Missouri Claims, 167

Miyashiro, Akiho, 25, 26, 27

Mixer Mine, 168

Mkushi gneiss, 53

Mkwiche Gorge, 5

Mkwiche River, 5

Mlichi River, 13, 14, 23

Mobo Mine, 168

Molypeux, A. J. C., 6, 8

Monadnock, 5
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Moonraker Mine, 168

Morgan, 5. C., 6

Mormond Hill, 168

Mount Mine, see The Mount Mine

Mount Pleasant Mine, 206

Mount Royal Mine, 168
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M.R.S. Mine, 168
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Muscovite, 9, 13, 14, 16, 1 B, I¢
22,23, 24, 25,26, 27,2 ), 3]
35, 36, 37, 40, 41, 42, 4., 4. 48, 50,
51, 52, 54, 57, 63, 64, 65, 6 37, 72,

77, 78, 81, 88, 107
Muscovite-Chlorite Subfacies, 13
Muscovite habiis, 88
Muscovite imperfections, 88
Mutt Mine, 168
Mwala Farm, 23, 25, 210
Myrmekite, 48, 49, 50, 51, 62, 63, 6

66, 67

Naba Estate, 61, 70

Naodsa River, 47, 56, 58
Nappe thrusting, 7, 10, 17
Nassau Estate, 3

National Physical Laboratory, 82
Ndanga District, 79

Ndare Mine, 169

Ndola Mine, 206

Near Go Mine, see Ova Mine
Neomagma, 79
Neo-Noygaard, Greenland, 79
Ness Mine, 206

New Africa Mica Co., 104
New Prospect Mine, 169
Niggli Molecular Norms, 68
Niggli Values, 69

Nightmare Mine, 206
Niobates, 93

Nishat Mine, 206

Northern Star Mine, 169
Nuclei, for crystallization, 73
Nuneaton Mine, 169
Nyamabidza Farm, 61, 70
Nyamapipi Farm, 26, 217
Nyaoha Rivor, 153
Nyahumwa Mine, 207
Nyangoma Mine, 207
Nyaramanda Farm, 210
Nyelele Mine, 207

0.K.QO. Mine, 169, 207

0Old Mine, 207

Oligoclase, 20, 24, 26, 27, 30, 31, 34, 39,
40, 48, 49, 62, 63, 65, 67, 78, 100

Omega Farm, 44

Ophicalcite, 59

Optimist Mine, 170

Ore-bodies, 64

Oribi Park Farm, 62

Orogenic cycle, 10

Orogenic phase, 7

QOrogenic phase, late, 7

QOrogenic, pre-, 7












Volatiles, 81

Wagga Mine, 191

Walhalla Mine, see Miami Mine
Wankie Tin-field, 9

Wall, foot-, 83, 86, 87

Wall, false hanging-, 81, 86, 87, 145
Wall-rock, 82

Wall-rock alterations, 81
Wall-rock structures, 79

Washer Mine, 191

Washers, mica, 107, 113

Water, from hydrated sediments, 75, 78
Waterfall Mine, 191

W.B. Mine, 191

Wee Wallie Mine, 191
Wegmann and Kranck, 74, 78
Welensky, Sir Roy, 135

Whitby, 4

White Rose Mine, 191

Widow's Cruise Mine, 212

Wild Cat Mine, 212

Wild Oats Mine, 212

Wild Pig Mine, 191, 213
Winchester Mine, 216

Winter’'s Whopper, 191, 213
Wisden Mine, 192
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Xenoliths, 73
Xmas Gift Mine, 213

Yen's Luck Mine, 192, 213
Yorkshire Mine, 192
Yvette Mine, 213

Zambezi Escarpment, 9

Zambezi River, 2,4, 5, 7
Zambezi Trough, 5

Zambezi Valley, Middle, 101
Zamona Mine, 192

Zaranyika Mine, 213

Zebra Downs Farm, 203, 209

Zig Zag Mine, 193

Zircon, 16

Zones, 84

Zones, beryl-bearing, 91

Zones, border, 84, 85, 86, 54
Zomes, core, 85, 86, 94, 97
Zones, intermediate, 84, 85, §6, 94
Zones, mica-bearing, 86

Zones, origin of, 93, 94

Zones, telescoping of, 88, 92, 96
Zones, wall, 84, 85, 86, 94, 96, 97
Zonkosi Claims, 193
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