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At the request of Rio Tinto Finance & Exploration
Ltd., thirty one specimens of rocks from the Precambrian
strata of the liary Kathleen Uranium bearing area, which
have been mapped In the field as either basic igneous or
calc-si/icate rocks were investigated petrologically.

It was hoped that some diagnostic differences
might be established to distinguish basic igneous rocks
from calc-silicates by laboratory methods and the results
suggested that probably all of the pre-granite material
submitted WS calc-silicate.

The pre-granite rocks of the Mary Kathleen area
occur in a zone of intense metamorphism and metasomatism
and are plagio-clase-pyroxene and . scapolite-pyroxeneehornblende
granulites.

Specimens have beuiclassified into two genetic
groups (i) those of basic igneous origin and (ii) those of
sedimentary origin.

In the first division three specimens of the
post-granite dolerite dykes have been identified. Two other
rocks, of pre-granite age, may possibly be scapelitized
counterparts of basic igneous rocks from the Rosebud Copper
mine area, 73-miles south-south-west of the Vary Kathleen
area.

A variety of calc-silicate granulities from the
Mary Kathleen area form the second division. Their
compositional differences pobably reflect original differences
in the sediments from which they were derived. The three
groups into which they have been divided, are based mainly
on mineralogical and structural differences.

The groups are: (1) those from an "organic"
horizon, a zone containing possible Precambrian algal remains,
(2) ferroemagnesian-rich granulites and (3) ferromagnesian-.
poor granulites. A few other specimens, which do not fall
into any of the.above categories are described individually
In appendix I. They have no significance in distinguishing
basic igneous from sedimentary rock types, hence their
exclusion from the general discussion.

In the Rosebud area, altered basic igneous rocks
can be identified from calc-silicates by texture. A
comparison of rocks of each group with rocks in the Mary
Kathleen area supports the view that most, perhaps all, of
the pre-granite leery Kathleen rocks submitted had a primary
sedimentary origin, probably having been derived from impure
calcareous and dolomitic rocks. The points in favour of a
sedimentary origin for the rocks under consideration on the
one hand, and an igneous origin on the other, are listed in
table I.

Laboratory work at present has not provided a
conclusive answer. Dicroscopic determinations do not agree
with the field naming as given to many of the rock outcrops
in the locality. lehero several specimens have been examined
from an area shown on the company's map to contain one
particular rock type, these specimens often show a great
diversity of rock types.
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Innet.renali^1

A group of twenty eight rock specimens from the
Mary Kathleen Uranium mine area were eubmitted in February,
1956 9 by !,n*. R.^:atheson of the Rio Tinto Finance and
Exploration Ltd., for description and determination. The
report on the mine (earl and Fraser 1956) and the accompanying
maps and specimen locality plans were received in July.

The Mary Kathleen mine is situated about 37 miles
by road west of Cloncurry and approximately midway between
Mt. Isa and Cioncurry townships.

Because the specimens have been highly metamorphosed
and metesematized, calc-silicates nnd basic igneous rocks
could not be distinguished in the ,field. For this reason
petrological determinations were sought; further, It was -
thought that detailed petrological work in conjunction with
the field evidence might establish the origin of the various
rock types present.

This report sets out the conclusions reached as
a result of the petrological work. Cemparetive descriptions,
together with conclusions drawn from them, are presented in
an. endeavour to separate the two genetically different types
in this area. The above company report and maps by tteari
and Fraser should he studied in 'conjunction with this report.

In addition to the specimens supplied by Mr.
Matheson, three specimens from near the Mary Kathleen mine
were obtained from Dr. A.A. (7;pik, and fOur collected by the
author and other workers in the course of regional mapping
of the Cloncurry Mineral Field, have been sectioned and
exemined for comparative purposes.

DIELLC.J.PILMIsE20.5
Those olnclafinite  iennaganaLigIneeeost-erenite doleriIa_fylses.

Specimens 4677, 4683 and 4684 are the only specimens
which can be definitely identified under the microscope as
igneous in origin. They were collected from long linear
dykes which cut both granite and the adjacent country rocks.
This post-granite phase of basic igneous activity was wide-
spread throughout the Mt. Iea-Cloneurry area, but limited
in quantity.

In the Mary Kathleen area there is evidence in
both slides 4677 and 4b84 of minor post-consolidation shearing,
which has not been recognised in the post-granite dolerites
elsewhere. The resulting fractures are filled with soda-rich
felspar, which in some cases is fresh, while in others is
altered. The felspathization associated with this post e
granite fracturing may have contributed to the extreme
alteration of the rocks in the Mary Kathleen area.,

In this section none of the specimens appears
particularly fresh; most of the felspar Is sausseritized too
extensively to determine its composition. In this respect
there basic rocks are more altered than their counterparts
elsewhere, although the latter also have stroqty sericitized
felspar grains; slide 4683 is the freshest and shows typical
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ophitic texture. It consists essentially of felspar laths
and pyroxene of about 2 mm. graineize. Extinction angles
of indistinct albite twins suggest a labredorite composition
for the felspar. Pyroxene is the least altered mineral,
though some grains are partly uralitized. It has a.
moderately low positive 2 V 9 indicative of pigeonite, slide
4677 shows greater alteration of the pyroxene than do 4683
and 4684; some chlorite mica is present but iron ore is •
absent.

Skeletal grains of ilmenite in 4683 and 4684
are moulded on laths of altered pyroxene and felspar; some
have been partially altered to leucoxene. In these slides

.

the pyroxene is almost completely altered to gmphibole;
some of the cores of residual pyroxene have partial rims
of uralite.

The three slides described above are dolerites
which show strong alteration due to deuteric or autometamorphic
changes. The severity of these changes in part results from
post-consolidation fracturing and alteration.

,Theela_eteeees..j.alteigen_sLeas

Most slides to be described under this and
following headings show that thermal metamorphism of a
moderate to high grade has been superimposed on an earlier
regional metamorphism, which was associated with major
folding in the area. The Mary Kathleen mine area occurs
in a narrow strip of country rock s about 2 miles wide,
between two large masses of granite referred to as the
Eastern and Western Granites by Sean l and Fraser (1956):
hence the thermal metamorphism. Also, all show greater
or lesser degrees of metasomatism, - either feispathization,
scapalitization, epidotization or apatization, or a
combination of two or more of these.

In their specimen locality maps, Seanl and
Fraser (1956) show that a number of the specimens submitted
were collected from outcrops mapped as ^basic
igneous rocks. They present field evidence to support the
basic igneous origin of only the "Scapolite diorite", an
intrusive referred to by them'. The marked diversity in
texture and mineralogy of specimens submitted • is a conspicuous
feature remarked ueon throughout the following study, and
it is especially difficult to explain if they have all
come from essentially the same basic igneous types.

Specimens 4663, 4664 and 4665 come from
outcrops of itcapolite diorite" and none is remotely alike.
Specimens 4663 and 4664 appear to be ca1C-41ilicates and
4665 shows but doubtful evidence of basic igneous character
under the microscope. According to Seanl and liraser the
u5capolite diorite" is intrusive into the Corella beds
(David, 1932: - Shepherd, 1946).

Specimen 4673 is compared with 4671 and 4668
(appendix 2) both of which will be shown shortly to be
calc-silicates or from members of the Corolla beds, There
is a close petrological similarity between 4665 and 4673.

Rocks 4665 and 4673 occur at the muthern
end of the "Scapolite diorite" mass about 700 feet north-
east and 1200 feet south-east of the Lary Kathleen lode
respectively. Petrologically, they show the closest
similarity of any two pre-granite rocks submitted from the
area, and from petrological determination, 4673 could be

considered
9 southern extension of 4665 horizon.



Both slides are poikiloblastio, a texture which
may have been 7 .,oduccd from an original ophitic texture,
or alternatively, it could simply have resulted from
metasomotic alteration of a calc-silicate. Broadly viewing
the texture, it shows a number of angular grains of pyroxene
completely surrounded by opticolly crootinuous scapolite.
Pyroxene prisms perhaps were originally moulded on felspar
laths which are nor metaoomatized to scapolite 9 as with
ophitic texture; and pyroxene is converted to diopside.

In 4665 some scapolite grains are partly sheared
and tend to be fibrous. This feoture may correspond to the
late phase shearing noted in 4677. Crainsize ranger from
0.5 mm. to 3 mm the angular prisms of pyroxene, and grains
of spheric, being 0.5 mm. in size, surrounded and included
in 3 mm, plates of scapolite.

The green tint shown by the pyroxene is generally
lighter than that of the other diopsidic pyroxenes seen in
the calc-silicates described in the next section. This
feature is not significant when considering the origin of
such rocks, since Edwards a Baker (1954) note that the
'greenness of pyroxenes varies quite considerably in the
_various calc-silicates they describe; it may simply be a

- function of the different composition of the sedimentary
horizon from which each was derived.

Croups of small light green amphibole grains
occur throughout 4665, while corresponding amounts are
present in 4673 but in this case as (small) individual grains.
&phone occurs in small proportions as grains up to 0.5 mm.
size in both slides. A light brown garnet in association •
with calcite was observed only in 4673, some multiple
twinned plagioclase and altered felspar grains were seen
In 4665.

The greater proportion of both slides is
diopsidic pyroxene - perhaps 65 percent - with another
25 percent scapolite and about 5 percent each of hornblende
and sphene.

Petrographic evidence is not decisive in
Identifying whether these two rocks are derived originally
from basic igneous or sedimentary rock types. They may
be either scapolitized basic igneous rocks or calc-silicates.

gAMJI- Ilagalg_Xjaa
1112_,Dtgalls11_1=12gp:

Three specimens 0-A, 0-B and 0-C 9 which were
made available by Dr. Opik are of a particular rock type
referred to by iearl and Fraser (1956) as the "organic"
horizon. The stratum contains concentric and roughly
conical structures which may represent remains of Precambrian
fossil algae. In some places the rock consists entirely
of these curious structures. Thin banding, which is
probably original bedding, is also found in this horizon.
Specimen 4663, and perhaps 4669, are petrologically the
same as the "organic" horizon specimens 0-A, 0-B and 0-C,
though according to Appendix 2, Fdoecimen 4663 occurs within
the "Scapolite diorite" next to the "organic" horizon.
All the specimens referred to in this section come from
rock outcrops about 800 feet north-east ond cast of the
Mary Kathleen lode, except for 4669 which crops out about
600 feet south.south-east of the lode.



Rocks 0-A 9 O-B and 0-C in hand specimen are
dark green-grey rock showing a ferruginous weathered
surface with small (5 mm.) circular elevations. On a
fresh surface rings of white felspar and scapolite can
be seen in a dark grey groundmass of pyroxene and amphibole,
Specimen 0-B shows larger structures which measure up to
5 cm 0 in diameter. Rocks 4663 and 4669 are very dark rocks
which show small sparkling facets of hornblende,

Texturally all the slides are granular and the
distribution of the essential minerals pyroxene and felspar
throughout the slide is uneven. Those portions of the
slides consisting essentially of felspar and some scapolite
grains, that is, the parts rich in light minerals, represent
the relict structures of possible algal remains. Epidote-
rich zones also occur within these portions, and also a
few small individual grains of pyroxene. Ferromagnesian
minerals are concentrated between the concentric rings of
felspathic material, which is almost absent from this dark
mineral zone of the slides. In the general body the rocks
granular ferromagnesian minerals are evenly distributed,
with felspar grains in roughly equal proportions. The
curious structures which occur in these rocks may have been
selectively felspathized preserving the rudiments of their
original form.

In 4663 the distribution of dark mineral grains
relative to felspar is more even than in 0-A, O-B and 0-C,
although the slide is texturally similar. Zones of altered
felepar in 4663 contain more small individual diopside
grains than O-A, O-B and OrC. Another structural feature
which occurs in 4663, and which is described in detail
in the next section (spec. 4671) 9 is the circular or ring
structures formed of amphibole laths end to end. In 4663
they measure up to 0.25 mm. in diameter, either surrounding
voids in the rock or including amphibole grains.

Slide 4669, which shows some similarity to the
slides of the "organic" horizon, is finer and more even
grained, but still granular, groups of interlocking scapolite
grains contain numerous inclusions of small pyroxene grains.
There appears to be fragmentary evidence of ring structures
similar to those in 4671.

In slides 0-A, O-B and 0-C the pyroxene is a
light green variety. It is fher grained in44eB than in
the other two, and not quite so abundant as in 0-A. It
shows slight alteration to amphibole, which fringes groups
of diopside grains in fl-B. Lome anphibolo grains in o-e
tend to be plumose. elide 4663 differs in that hornblende
is more abundant than pyroxene. Distributed through
aggregates of hornblende grains in 4663 occur fine flakes
and laths of honey brown pleochroic mica minerals, probably
a variety of biotite.

Brown colouring due to the alteration and release
of finely divided Iron in felspar grains is characteristic
of, and similar to that in the "red" rocks from Tuchess and
Trokelano, described by Edwards and Baker (1954), and from
Mt. Philip and Rosebud areas. In 4 . 663 this alteration
outlines the cleavage traces of the original felspar crystals.
Felspar alteration is not so common in 0-C.

Felspar is more abundant in 0-A than in 0-B,
because the "organics structures that it replaces are
larger. Ill-defined multiple twinning according to the
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albite law gives a maximum extinction of 15 ° ; grains are
of low relief, grey and optically negative. The felspar
is a soda-rich variety. In 4663 it is of the same
composition.

E.capolite is more abundant in 0-A than in 0-33.
Apatite occurs as small grains scattered throughout slide
0-A and a few .grains of apatite and spene occur in 0-B, 0-C
end 4663. Epidote and a fen grains of quartz are also
scattered throughout 4663. Zones of a nondescript material in
the groundmass of 0-B and 0-C include grains of calcite
and epidote minerals. The material surrounding these grains
cannot be resolved; it is ponsibly derived by alteration
of felspathic material. Rare grains of fluorite also occur
in these zones.

Slide 4669 consists ,of light green to colourless
diopside in a fine groundmass of scapolite and felspar, but
no amphibole. Sxapolite and pyroxene occur in approximately
equal proportions. ephene, quartz and a fey apatite grains
occur throughout this slide.

The "organic" horizon possibly represents
original impure limey and dolomitic sediments. Microscopically

_the slides 0-A, 0-33 and 0-C,466 3 and 4669 are plagioclase-
PYroxene and plogioclase-pyroxene-amphibole granulites.

Th"d EILS2fInauL211121fatmY 0 rig:

(1) Ferromagnesian . rich:

Specimens grouped under this heading are 4675,
4676, 4678, 4671, 4668, 4674 and possibly 4670 and 4664.
This group is censidered almost definitely to be calc.
silicates. - By referring to the specimen locality plan
(cale 1" = 200') and Appendix 2 it can be seen that, as
mapped by Sean l and Fraser, they came from a number of -
rock outcrops of different rock type. Rocks 4678, 4668
and 4664 were thought to be basic igneous rocks, numbers
46759 4671, 4674 and 4670 were mapped as garnet.diopside
rock, and 4676 as a banded diopside-garnet granulite. The
specimens come from the east and south.-east of the Mary
Kathleen lode.

It is interesting to note that a number of the -
specimens submitted come from zones mapped as garnetized
rocks, that is, specimen numbers 4670, 4668, 4671 9 4672 9 4 675,
4674 9 4682. 4676, 4679, 4681 and 4680 9 but of these only in
4673 and 4675 has garnet been seen in thin section.

, Hand specimens 4675, 4676, 4678, 4671, 4668 9

4674,4670 and 4664 are dark basic rocks, commonly showing
small splinter-like glistening facets of ferromagnesian
mineral.

In thin section, the texture of slides show
them to be completely recrystallized; they are now granulites.
The present arrangement of the minerals approximates to
glomeroblastic texture, with an uneven distribution of
mineral grains rather similar to that in slides of specimens
from the "organic" horizon. The development of scapolite
In large irregular plates which contain numerous inclusions
of diopside grains is similar to poikiloblastic textures
In calc-silicate rocks of the rugald River, Duchess and
Trekelano areas (Edwards and Baker 1954 ). Grainsize in
these rocks grades up to 4 mms, for scapolite and pyroxene
porphyroblasts and averages 0.1 mm. in the groundmass.



Localleed and more specialized textures occur in
a. number of slides. A symplektic-type structure is developed
in slides 4670, 4675, 4678 and 4674. It results whore
diopside grains, which have a globular shrine, occur in a
rough radial arrangement as inclusions in scapolite plates.
It is suggested that the present large irregular shaped
scapolite plates formed by the coalescing of many smaller
grains and incorporated small diopside (4670 1 4674) 1 epidote
(4671, 4678) and sphene (4678) grains in the process. The
early stage in this process of development results in normal
poikiloblastic textural features, but in the more advanced
stages, localized symplektic structures result.

Mean ring structures, referred to in the
previous section on the "organic" horizon (e.5e) are also
prominent in the rocks of this group, especially in slide

. 4671, where they have a maximum diameter of 0.3 ram. These
structures also occur in 4678, 4668 1 4674, 4670 and 4657.
They consist of small amphibole laths placed end to end to
form leroughly circular ring. In 4671 there may be two
amphibole types, the dark green amphibole which forms these
ring structures, and a bluer variety, perhaps more soda-rich,
which constitutes the amphibole of the rock In general.

--The ring structures are not confined to some 'dory Kathleen
rocks only; they have been seen in calc-silicate rocks
further south, around the Rosebud mine (slide j601 and
J603). Here there is strong evidence that the rock is
bedded calc-silicate. The origin of the ring structures
Is unknown, but it is suggested that they represent some
original sedimentary feature. One possibility is that
they represent original ooliter in dolomitic rocks.
Texturally such structures have no significance as to their
origin.

In slide 4676 the distribution of pyroxene
and amphibole grains suggests a rough banding of the rock-

uhich may reflect original bedding (as referred to by
Edwards and Baker, 1954). In 4678 indistinct banding of
Iron ore may represent original iron-rich sedimentery
bands. specimen 4670 shows a similar banded distribution
of mineral grains.

acapolite- and epidote- rich bands in 4676
are veins of introduced material, resulting from regional
metasomatismo These veins approximate to the general trend
of mineral grains in the section.

In slide 4674 an unusual band of fresh pyroxene
grains cuts right across the slides. This is not a vein
of fresh pyroxene, for the margins of the band are not
boundaries of grains. Pyroxene grains cut across the
margin of the band, and that part of the grain within the
band appears unaltered, while the remainder of the grain
penetrating the body of the rock shows amphibole alteration
characteristic of all other pyroxene grains in the rock.
The band therefore represents a zone cutting the slide in
which there was an absence of the agent of alteration of
pyroxene grains to amphibole. Tho reason for, and
significance of, this feature is unknown.

A well developed cleavage In scapolite in 4670 9

(as noted in 4675 4680 and 4665) probably results from
islight shearing; n places it approaches an almost fibrous

habit. This phase of stress can be compared with the
Introduction of felspar along planes of failure In post-
granite doleritee specimen 467, which suggests very
late-stage minor shearing and felspathization in the area.



Section 4668 is broken by fractures; this may be a related
feature.

The rocks of this group consist essentially of
fine granular pyroxene and amphibole with large plates
of scapolite. Accessory minerals include epidote 9 sphene„
apatite and iron ore.

The pyroxene is a light green diopsidic variety,
some sections of which 3re slightly pleochroic. It has •
a large 2V and is optically positive. In coarse angular
portions of slide 4670 pyroxeno is intergrown with plumose
amphibole.

Amphibole is generally a normal medium green
variety with a pleochroic scheme of X = light yellow green,
y = light grass green and 2, = blue green. In slide 4676 the
outer zone of zoned amphibole is the more soda-rich, and
In 4671 9 as noted, amphibole of the rock is more soda-rich
than that of the ring structures.

-
Slide 4678 is similar to 4668 and 4670. Pyroxene

and amphibole occur In roughly equal amounts, but in 4668
pyroxene predominates. Amphibole is more abundant than
diopside in 4675,, though in 4670 the predominance of amphibole
Is not so great.

Some amphibole grains in 4674 shoe; numerous
inclusions of scepolite. They are optically continuous
but the scepolite grains are not. In this slide hornblende
surrounds pyroxene and occurs in cleavage traces of
pyroxene grains. It may also be seen as inclusions in some
PYroxene grains. In 4671 some larger plates of amphibole
contain pyroxene inclusions and indefinite 'zones where
pyroxene is in part converted to amphibole. Ldwars and-
Baker (1954) state that in the Duchess and Trekelano areas
alteration of pyroxene is to amphibole, this agrees with
the observations recorded above.

In 4675 scapolite occurs around granular aggregates
of light brown garnet. Radiating out finm the garnet is
a sympIcktic development of diopside; both garnet and diopside
grains are included in a mosaic of scapolite grains (4674).

In 4670 occur large grains (1.5 mm.) of sphene,
specimen 4668 is rich in an epidote mineral which is nearly
as abundant as diopsidic pyroxene. lipidote occurs in 4676.
E:phene is almost universally present in the pre-granite
rocks from the rfary Kathleen area. Slides 4678 9 4668 and
4670 contain grains of spheric and iron ore scattered
throughout the slides.

In 4678 various plagioclase grains show multiple
twinning according to the albite law and have a maximum
extinction angle of 16 ° 9 indicating a sodaerich composition.

Although 4664 is considered to belong to this
group, it is rather different in that it consists almost
entirely of diopside and amphibole. Texturally, it is
granular and contains many large prisms of poikiloblastic
pyroxene, with inclusions of honey-brown biotite flakes
and sparse grains of spheric. The only light mineral present
is scapolite, of which a few irregular and poikiloblastic
grains were observed. The pyroxene is similar to the pyroxene
of the group above with a high positive 2V and shows incipient
alteration to green amphibole along cleavage traces and other
cracks.



The amphibole /el a medium green variety but some grains are
bluer, Indicating that they are probably richer in soda than
others.

The rocks described above - specimens 4664 9
4668 9 4670, 4671, 4674 9 4675, 4676 and 4678 - are different
types of pyroxene . amphibole scapolite granulites, as
described by Edeards and Tinker (1954) or hornfelses of Joplin
(1954) 9 with modifications accoroing to the presence of key
minerals of Goldschmidtus diagram (1911), such as garnet,
epidote and others.

The hornfelses remit essentially from thermal
metamorphism. As Joplin (1954) has pointed out, many of
these calc-silicate rocks are true hornfelses according to
Goldschmidt's (1911) classification. For example, the mineral
assemblage in 4675 is a true class 8 hornfels consisting of
a plagioclase-diopside-garnet assemblage. Others in the
group can be considered medium grade wet class 8 (Joplin, 1935)
where epidoto replaces garnet in the mineralsuite, while
still others may be grouped in class 7. The hornfelses
result from the metamorphism of calcareotte-argillaceous
sediments.

(2) Ferromagnesian .15oor.

Rocks 4672 9 4680 and 4681 are in this category.
Slide 4672 is very similar to 4661, but 4680 is richer in
ferromagnesian minerals. All are ferromagnesian-poor with
respect to those of group (1).

Rock 4672 comes from the east of the Mary
Kathleen lode and on a line projected south along the strike
from the "Scapolite-diorito" mass. In Appendix 2 it is
referred to as laminated and probably intrusive, containing
garnet. Rocks 4680 and 4681 crop out farther south than -
4672, but on the same line of projection. The outcrops from
which they were taken are not delineated on the map (scale
1" = 200 1 ), but in appendix 2 rock 4681 is considered to be
a laminated igneous rock and distinct from 4680.

All the rocks of this group are lighter coloured
in hand specimen than group (1) rocks. They are ntrenky
dark grey rocks in which only green amphibole grains can be
Identified in hand specimen.

Slides 4672 and 4681 are alike; they have
similar granular textures and an even grainsize which
averages about 0.1 mm. Mineral grains, particularly the
forromagnesions in 4661, show a distinct directional trend.
The laminated character of the rock recognized in the field
by Searl and Fraser (appendix 2) evidently results from the
directional trend of these mineral grains. A small shear
which cuts slide 4661 is filled with opidote, which was
probably introduced along this line of weakness.

Felspar alteration along fractures and shears
results in alteretion of grains adjacent to the breaks and
release of specular iron ore similar to that referred to in
other calc-eilicate rocks mentioned previously. Generally,
felspar is more altered in 4672 than 4661, and scapolite
grains near the sheer are almost fibrous. This means that
fracturing occurred after scaeolitization and the minor

'Wearing can be compared with that referred to in 4677 9

4675 end 4665. (p. 3 and 7).

Potash felspar, mostly grains or microcline,
cons titutes 60 percent of slide 4681.
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It probably results from potash metasomatism. Few grains
of scapolita occur. elle° 4672 differs from 4681 in that
microcline is not quite so abundant, but scapolite and
epidote are relatively more abundant.

The ferromagnesian minerals, diopsidic pyroxene
and moderate green-coloured amphibole make up the remainder
of slides 4672 and 4681, that is, they constitute about 40
percent of the slides. Amphibole is slightly more abundant
than pyroxene in 4681 9 but they occur in roughly equal
proportions in 4672. Very little quartz occurs in either of
the slides. Apatite is abundant in 4672.

The rocks were both originally impure calcareous
sediments and now have been metamorphosed to granulites.
They show different degrees of metasomatism with the formation
of scapolite and in some cases accompanied by felspar or
apatite.

Slide 4680 is coarser grained and richer in
ferromagnesian minerals than 4672 and 4681 but lacks their
mineral alignment. It is granular, with leucocratic minerals
up to 0.5 mm. 9 and ferromagnesian minerals up to 2 mm, in
size. Pyroxene and hornblende grains form aggregates of
approximately equal amounts, resulting in a glomeroblastic
texture. Amphibole porphyroblasts show sieve structure.
The incipient porphyroblastic development in this slide
may represent an early stage in the process by which pyroxene
porphyroblasts developed in 4657 and 4658. The aggregates
of pyroxene grains have been partially altered to amphibole
which, when fully developed, forms large optically continuous
grains, or porphyroblaste 9 with relatively fresh inclusions
of pyroxene in random orientation.

As for specimen 4681, 6o percent of the slida
consists of felspar, mostly microcline, but with scapolite
and minor amounts of plagioclase. The plagioclase shows a
maCimum extinction of 15u from albite twins and therefore

. is probably oligoclase.

Other minerals present include eome pleochroic
light to dark brown amphibolo,'greins of calcite, and a
few small grains of sphene and apatite.

Although 4680 has been referred te (appendix 2)
as laminated, there is little evidence of a directional
feature or banded grain development in the slide. The
origin of the garnet observed in this stratum by eearl and
Fraser (1956) wes not determined because none occurs in
the section examined.

Pock
composition from
moderate to high
calcareous rock
4681.

4680 clearly had a different sedimentary
rocks 4672 and 4681. It results from the
grade thermal metamorphism of an impure
which was richer in lime than 4672 and

elIneeeS211012 1e sedimenerY erigln:

Specimens 4666, 4667 and 4657 9 4658 were mapped
as basic igneous rocks in the field. As a result of the
petrological work the author considers them to be probably
of sedimentary origin. Though none is very much alike,
for the purposes of description, they are divided into two
groups. elides 4666 and 4667 will be discussed together
and so will 4657 and 4658.



Rocks 46 57 and 4658 come from mineralized
stressed basic rocks mapped west of Hineral Ventures lease
and occur in the "Older !equence" beds (appendix 2). It
is assumed that this refers to the postulated basic flows
and sills (earl and Fraser, 1956) in the lower members
of the Corella beds.

Rocks 4666 and 4667 are from outcrops 500 feet
south-east of the Mary Kathleen lode (appendix 2 and
specimen locality map Leal° 1" = 200).

Slides 4657 and 4658 are both medium mained.
Slide 4658 is distinctly porphyroblastic; slide 4647 shows
incipient porphyroblastic development, but is much richer
In ferromagnesian minerals than 4658. The only real
relationship between the two is their juxtanosition in the
field and their porphyroblas tic character, although they
are considered in the field to be the same age ond type
(Table 2). Slide 4657 differs from 4658 in that it contains
a few ring structures of hornblende grains as described
in 4671 (p.8).

Grainsize in 4657 ranges between 0.5 mm. to
2.0 mm. and in 4658 up to 005 mm,, with porphyroblasts
up to 5 mm, in size.

Slide 4658 contains large porphyroblasts of
pyroxene, which are pleochroic from colourless to a pale
tint of green. Some porphyroblasts are euhedral, simply
twinned and moderately fresh, although in part altered to
hornblende.

Some pyroxene grains are rimmed with hornblende,
formed by alteration of the pyroxene and incipient hornblende
development is apparent along cleavages and cracks. A
similar alteration relationship can be seen in 4675, where
hornblende surrounds aggregates of pyroxene grains. Other
grains contain many inclusions of both amphibole and green
mica, probably biotite. These inclusions are not a safe
guide to the order of alteration and it is evident that
the lost process to operate is shown by the partial alteration
of pyroxene to amphibole.

Some exceptional puroxene porphyroblasts have
grown and incorporated inclusions of scapolite, biotite,
hornblende and plagioclase. Alteration of these optically
continuous pyroxene plates along margins and cracks to
amphibole would perhaps, in these cases, be a seconOary
effect.

In 4658 pyroxene and hornblende constitute
40 percent of the slide and they occur in roughly- equal
amounts. Scapolite constitutes half the slide and occurs
In close association with grains of plagioclase and
microcline, some grains of which it no daubt replaces.

Other minerals present in 4658 include sphene
and quartz. The quartz and microcline grains ore slightly
strained. Green biotite occurs in association with gn)ups
of epidote grains, as well as in the form of inclusions
in pyroxene porphyroblasts, as mentioned above.

Development of the pyroxene porphyroblasts
IS significant when considering the origin of 4658. It
is referred to as an "OlderfZequence" rock (appendix 2)
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and the problem arises whether tha pgroxene representn
original phenocrysts of a basic magma in the process of
alteration to amphibole, or porphyrcblasts in a calc-silicate
rock. The latter is thought to be the case. An answer
Is sought below by cemparing the specimens from the Hary
Kathleen area with rocks from a roughly similar environment
further south in the Rosebud area. Before a comparison is
made between these two areas, slides 4657, 4666 and 4667
will be considered. 8lide 4657 differs considerably in
Its mineral assemblages from that of 4658. It is rich in
dark green amphibole throughout which occurs small lenticular
grslos of Apatite.^idote is abundant and is clorely
associated with grains of pyroxene. It also differs from
4658 in that it contains small cubes of pyrite and grains
of spheric. Very little scapolite is present, and untwinned
felspar grains show only slight alteration.

Pock 4657 - 15'a typical hornblende-pyroxene-
epidote granulite, or a modified class 8 hornfels (Joplin,
1935). The abundance of epidote, apatite and microcline
suggests they have been metasomatically introduced. This
is probably true for 4666 and to an even greater degree
for 4657. As with 4664, 4666 and 4663, slide 4657 is too
rich in ferromagnesian•minerals to have been a rock of
basaltic origin.

Olides 4666 and 4667 are both considered to be
calc-silicates. Elide 4666 has essentially a decussate
arrangement of medium-green hornblende grains, some prisms
of which are poikiloblastic. Elide 4667 is coarsely granular
with 3. tendency towards a decussate fabric. It is rich in
dark green amphibole, but does not contain as much as 4666.
The amphibole is for the most part well cleaved, and in 4666
is only a moderate green colour. Indistinct amphibole ring
structure occur in 4666. (cf. p.7 spec. 4671).

•
The pyroxene in both slides is a colourless

variety in contrast to the usual green diopside described
previously. It occurs in lesser amounts in 4666, and it
has a high positive 2V. In parts of slide 4666 it forms
cores in hornblende grains and shows incipient alteration .
to amphibole along cracks.

:.capolite in 4667 contains inclusions, mainly
of diopside but also a few hornblende grains.

:Small grains of an epidote mineral in hornblende
prisms of 4666 have light to medium brown pleochroic haloes
around them.

Other mineral constituents include minor quartz
in 4666 and extensively sericitized felspar in both. some
twinned plagioclase grains in 4667 have a composition between
oligoclase and andesine. Microcline is more abundant than
plagioclase, these together with scapolite form about 35
percent of the slide. Microcline may result from potash
metasomatism. The remainder of the rock consists of amphibole
with a few grains of apatite and sphene.

As in the case of 4663, 4664, 4657 and 4658,
perhaps the most striking feature of 4666 and 4667 is the
marked difference in textural and mineralogical composition
of the slides. They all seem too rich in ferromagnesian
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constituents to be derived from igneous rocks of basaltic
type. It is therefore suggested, as for 4657 and 4658 that
4666 and 4667 are calc-silicate granulites which were
originally impure calcareous rocks of various compositions °

v,TY,^ND sl'it §_i_g_ZMUS
MCP WETELIMA

Four rocks from the Rosebud area will be briefly
described before they are compared with sinilar rock types
in the Mary Kathleen area. ;aides j601 and J603 were lent
by Pr. G.A. Joplin and are cut from calcasilicate rocks
exposed in the Corolla River bad at the Rosebud dam site.
The other two, numbers 9529 and 9576 are definitely basic,
and occur a few hundred yards south of the dam site.

It is apparent that slide 9529 and 9576 are
basic igneous rocks, from the fact that they show relict
ophitic texture characteristic of a basic igneous intrusive
and .also from the relative abundances of their several
constituents. They are essentially plagioclas-amphibole
rocks with some sphene, iron ore, scapalito arid epidote
grains scattered throughout. Alteration is of a moderate
thermal type and has produced partly sericitized felspars
and sieve structure in amphibole grains. The characteristic
features are their relict igneous texture, thermal alteration
only, and low proportion of scapolite associated with
approximately equal amounts of plagioclase and hornblende,
The prominence of iron ore is another feature.

The two calc-silicates chosen for comparative
purposes, (3601 and 3603), show features characteristic of
calc-silicate rocks in the Rosebud area, but are not so -
intensely altered as the nary Kathleen rocks. nide 3601
is distinctly banded, granular and consists essentially of
moderate-green amphibole and altered felspar in approximately
equal proportions. Another feature of note Is the presence
of indistinct ring structures. The rock is slightly sheared
and transacted by parallel fractures along which some
felspathic material, some sericitized nnd haethatized, has
penetrated. Felspar alteration includes pitting and brown
colouration due to release of finely divided iron. This
appears as red streaks in the hand specimen. Apatite is
abundant and is introduced by metasomatic processes. Sphone,
quartz end me iron-ore grains occur throughout the slide.
Scapolite Is scarce.

Slide 3603 is (pith different from J601 . as
would be expected, since it comes from another sedimentary
stratum of the Corella beds. It has a granular texture,
and some mineral grains show a.distinct parallelism. Ring
structures of amphibole laths are numerous and are similar
to those in 4671 (p.3 and 8). Medium-green amphibole grains
show sieve structures characteristic of a thermally
metamorphosed rock, and they comprise about half the slide.
Leucocratic minerals constitute the remaining half.
Minoralogically, 3603 Is rich in scapolite which occurs in
glomeroblastic groups of grains. Numerous grains of honey
brown mica, perhaps phlogopite, occur. Sphene, felspar,
calcite and a few grains of iron ore are scattered throughout
the slide.
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ILL_LTA')1 MZZIPZ,LIfy^THLItIA3

AND rTaLua_maa:

The Rosebud Copper mine occurs *miles south-south-
west of the Mary Kathleen Uranium deposit. The rocks are
of the same type and have been affected by roughly similar
environmental conditions. For this reason the rock types
of the two areas are compared.

In the Rosebud area there ere both distinctive
basic igneous and calc-silicate rocks which have had thermal
metamorphism and metasomatism superimposed in an earlier
regional metamorphism. Both still preserve textural and
mineralogical features which identify the original rock
type from that which they were derived.

It appears that in this area regional metamorphism
(Harker 1950) was not intense enough to obliterate the
original texture of the rocks and as is usually the case,
the ensuing thermal metamorphism has not changed their fabric
further. Consequently, original basic igneous textures are

- - still preserved and features characteristic of the calc-
silicate rocks can be recognized.

Sean l and Fraser (1956) state that the rocks of the
Mary Kathleen area occur in a dominantly unstressed and
thermally metamorphosed environment. bince no igneous textures
are preserved in the Mary Kathleen rocks, they are probably
calc-silicates derived from sedimentary, (impure calcareous
and dolomitic) strata of different original compositions.

Tvlicroscopic evidence suggests a porphyroblastic
development of pyroxene in 4657 and 4658 and incipient
deveibpment s in 4681, rather than original phenocrysts of
an igneous rock, since no other igneous textures are
preserved.

In the Rosebud area basic igneous rocks, possibly
of late regional folding age, but probably older, transgress
the Corella beds . but there is no evidence of;interbodded
contemporaneous 'types of basaltic composition. Furthermore,
It has not been demonstrated convincingly that much, if any,
basic igneous activity occurred during the lower Corella
succession in any part of the Mt. Isa-Cloncurry region.
Thus, some doubt arises as to the existence of abundant
interbedded basic rocks in the Mary Kathleen area.

Careful search by the author in the synclinal
structure of Corella beds in the Rosebud area did not
reveal any such flows or sills interbedded with the calc-
silicates.

Therefore, of the various pre-granite rocks submitted
from the Mary Kathleen area only slides 4665 and 4673 could
doubtfully be considered of basic igneous origin and these
would then be related to type slide 9529, a basic igneous
Intrusive of the Rosebud area.

=OS , 10^L n

Sean l and Fraser (1956) refer to the concordant
intrusives examples 4663, 4664 and 4665 as "Scapolitized
diorite". The only evidence in their report is that
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"small related apophyses and sills intrude adjacent rocks"
and "assimilation of adjacent rocks occurs at some placer
on the margin end flow banding is present". They also state
"in the qb2gy of diorite the appearance is ustressed
and the texture poikilitic in the related aaoahvses it is
stre^ iseed with development f blotiteirraderlining by K.R.

. Walker).

The fact that apophysee, assimilation and flow
structures have been observed in detailed mapping of rock
outcrops suspected to be of basic igneous origin must
receive closer field examination. It is pointed out that:

1. Flow structure in basic igneous intrusive is rare and,
In rocks as metamorphosed as these Proterozoic (rocks)

'exceptional. Careful observation should be made to see
whether flow structure has not been mistaken for contorted
banding in celc-silicate rocks which have flowed plastically
under pressure. No evidence of flow structure was seen in
the rock slides.

2. The observation of assimilation in marginalatones
should also be re-examined.

• 30 The occurrence of minor apophysos needs checking,
for the minor intrusive phases into adjacent rocks cculd
occur in calcareous rocks when confined under moderate
localized pressures. F.earl and Fraser observe that the
apophyses are stressed although the main body is unstressed.-
Point three may be an explanation of the apparent intrusive
character of a•number of calc-silicate rocks mapped.

Comparing the gnuping of the various specimens
as established In this paper, with that outlined in appendix
2 from field work, it is seen there is a marked difference
In the results obtained.

The significance of this disparity is emphasized
by the fact that rocks 4663, 4664, 4666, 4667, 4678, 4.672
and 4675 were collected from presumed basic igneous outcrops
(appendix 2). As a result of subsequent alteration of this
original rock type of uniform composition, and under similar
environmental conditions, they are now all different in
texture and composition. For this reason it seems more
preferable that they were different sedimentary types before
alteration. Also, those rocks which under the microscope
are most convincingly calc-silicates have been variously
mapped as

1. Basic igneous.(4664 9 46687and 4678, also
and 4681).

2. Garnet-diopside rock (4668?, 4670 1 4671?
3. Banded diopside-garnet granulite (4676).

It is apparent from this analysis that most
microscopic rock identifications made do not agree with the
field name given to their outcrop on the map. This either
casts doubt on many rock boundaries or indicates that various
rock types occur within haundaries shown as enclosing a
single rock type. It al3so means that most rock boundaries
actually differentiate types of colc-silicate granulites
and contain few, if any, basic igneous rocks. These facts
demonstrate the difficulty encountered in mapping such a
complex area.

4672, 4680

4674 and 4675).



- 16...

The conclusion is reached that few, if any,
pre-granite basic igneous rocks occue in the reary Kathleen
area, that those which have been previously mapped as such,
are probably all calc-silicate ro&s, an that differences
in composition derive from differences in the original
sediments. The only basic igneoue rocks definitely
identified are post-granite dykes.

Tabulated below are various points which are
considered significant textural and compositional features
differentiating basic igneous rocks from those of sedimentary
origin. From this table it is seen that the weight of
evidence available strongly suggests a sedimentary origin
for the rocks studied.

aagie_Iegeous aigig : f.-edim9111.01.7.

1. The abundance of alleged flows
and sills at the Mary Kathleen
area relative to other adjacent
areas where Corolla beds crop out,
must be considered exceptional.
The only basic intrusive known to
occur is that in the Rosebud area.

2.
Flow structures and minor
apophyses in the field occurrences
are recorded by Sean l & Fraser
(1956).
(Note: flow structure is rare in
basic igneous intrusives generally,
and therefore it would be
exceptional in the Proterozoic
rocks of this area. There is no
evidence of microscopic flow
structure, and hence perhaps the
suggested flow structure in the
field results from plastic de.
formation of calc-silicate rocks).

3. Magnetite bands could represent
iron-rich seams in a sediment.

4. Close petrological similarity is
apparent between specimens
described as "basic types" and
the strata of the adjacent
"organic" horizon, as well as
proven calc-silicate rocks of

.^the Rosebud area. The "organic"
horizon is believed to be of sedi-
mentary origin.

5. Ring structure of hornblende
laths arranged end to end may
represent oolitic structures of
a dolomitic rock, or may possibly
result from some original organic
remains.

Texture of 4665 and 4673 may 6.
repre sent a strongly scap-
olitized basic igneous
texture.

The aamplete absence of relict
basic igneous structures supporto
the view that the specimens are
not altered basic igneous rocks.
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f'Ach structures would not
normally be obliterated by
contact metamorphism, though
they may be by regional
metamorphism. But igneous
structures have not been des-
troyed in the Rosebud area s

where similar rock types occur
In a similar metamorphic
environment.

7. Porphyroblasts in 4658 etc. are
the result of crystal growth
by metamorphism and are not
relict phenocrysts. No other
basic rocks are recorded in the
area which contain pyroxene
phenocrysts.

8. All of the rocks in the Wary
Kathleen area suspected on field
evidence to be of basic igneous
origin, differ amongst themselves
so markedly in textural and
mineralogical composition, that
It is hard to explain this fact
If they were all derived from
the one basaltic magmaype.
More probably they represent
products of originally different
sedimentary bands.

9. The preponderance of ferromag-
nesian minerals in some slides .
makes it hard to explain where
plagioclase has gone to Trom the
presumed original basic igneous
rock.

The absence of free Quartz^10.
in some slides implies S102
has migrated or the
original rocks were quartz
poor.

Ala/IV is fbund in alkaline
basic rocks, but the chemical
composition of basic rocks
from the area which have been
analysed does not suggest that
they are alkaline or contain
high P205.

11. ArnIlIgt could be metasomatically
introduced as a result of
emanations associated with igneous
activity or possibly result from
phosphate organisms in sediments.
Abundant apatite occurs in proven
calc-silicate rocks of the Rose-
bud and Duchess-Trekellod'areas

. (Edwards & Baker, 1954).

11Sania: some slides are rich 12.
in sphene and a slightly soda
hornblende suggesting an alkaline
rock.

3110n12: Edwards & Baker (1954)
refer to calc-silicate rocks
with similar mineralogy from
the Duchess and Trekelano areas.
(Note - they also describe
pyroxene in calc-silicatea
ranging from colourless to
bright green.)



13.Licrag/InD either results from
potuh metasomatism or is
derived from sericite
originally in an argillaceous
rock type. (Note - apatite
and epidote metasomatism, in
addition to scapolitization
and felspathlzation are common
in these calc-silicate rocks.)

14.EaexpllIat calc-silicate rocks
in scapolitized zones are
usually rich in scapolite
mineral, but basic rocks in the
same environment are usually
poor. The rocks examined from
the Mary Kathleen area are
mostly scapolite-rich.

15. Complete incompatability of the
petrological determinations
with the field observatbns
and the comparisons as listed
in appendix 2. means that
perhaps little significance
can be applied to field
correlations.
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The individual rock descriptions Inthis section
play no part in the preceding argument but arc included for
the sake of completeness. pock numbers 4679 9 4682 and 4660
were not sectioned. fpecimen 4660 is a fine grained granite
rich in ferromegnesien mineral. Pock 4679 is adequately
covered by the description of 4680. Rock 4682 is an
extensively weathered calcasilieate.

The locality of 4685 was not given and rocks 4 661
and 4662 occur within the western•granite mass. !Specimen
4659 was collected on the wertern edge of the basic mass,
mapped about half a mile south of the 71ary Kathleen camp
site, and is described in the typed remarks accompanying
the specimens, as "stressed basic 'older' from east of
Wells 'Valley Amphibolite".

Slide_14.661 is fine, oven-grained and granular,
small grains of hornblende and iron ore show a distinct
directional trend, with banding of pyrite. Ring structures
of hornblende grains similar to those described in 4671 are
present. Grainsize averages 1 mm. but some amphibole grains
in a. ferromagnesianerich band are 2 mms, in size.

The slide is cut by a zone rich in epidote and
hornblende, which probably resulted from epidotization.
This zone approximates to the general mineral trend. Epidote
also occurs as small grains in amphibole prisms.

Some green amphibole grains show an unusual
structure in which cracks or cleavage planes of grains are
filled with a lighter bluish amphibole of a more soda-rich
variety.

The rock a)nsists essentially of hornblende and
felspar. Felspar grains are nearly all altered. Fresh
twinned plagioclase is a soda-rich variety according to the
extinction angle measurements from albite twins. A little
sphene is present.

The rock is a hornblende-plagioclase granulite,
possibly a remnant of calcareous sediment caught up in the
granitic rocks.

nicle 4662. is also fine, even-grained and granular,
but the directional trend of mineral grains is not so distinct

4

^

^ as in 4661. Indistinct ring structures similar to those in
4671 occur. Average grainsizo is 0.5 mm.

The slide contains approximately equal proportions
of amphibole and felspar, with minor quantities of biotite,
sphene,-iron ore and apatite.

Amphibole is granular and is the normal green
variety. Felspar is fairly fresh, and indications are that
It is albite.

Biotite Is closely associated with the amphibole,
and occurs as grains and laths. some incipient biotite grains
are also present.

4
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Apatite is abundant, and is commonly concentrated
along definite lines of development or in a number of isolatod
patches. Some small grains - form inclusions in amphibole
prisms. Apatite is probably metasematically introduced.

This, too, is a hornblende-plagioclase granulite,
and it is thought that it represents an original sedimentary
remnant in the 'destern granite mass, as suggested for 4661.

Slide4§12 is also granular but coarser-grained
than 4661 and —4772. It is slightly sheared and amphibole
grains show a rough directional trend. The average grainsize
Is 0.5 mm. with a few grains about 1 mm. across.

It contains hornblende and albite in approximately .

equal proportions, with minor quantities of iron ore, and a
few grains of apatite scattered through the slide. Amphibole
is the normal green variety.

Some felspar grains are badly altered, but in
general are fresh and untsinned. The low R.I. and optically
positive character indicates that it is probably albite.

. This is also a hornblende-plagioclase granulite.

.S1e4^is poikiloblastic with garnet grains
containing inclusions of ferremagnesian minerals and calcite.
The slide is cut by calcite veins. The average grainsize
of the groundmass is 0.5 mm. 9 but garnet, calcite andncapolite
porphyroblasts may be as large as 3 mms.

Garnet is the most abundant mineral, and is a
yellow-brown variety, probably almandite or andradite. Light
green pyroxene and medium green amphibole occur in approximately
equal proportions. one prism of tainned amphibole is
rurrounded by a rim of light green amphibole. 6capolite occurs
In amounts roughly equal to those of calcite, as large cleaved
and cracked grains. The slide also contains some iron ore
grains. No field description of the specimen was supplied,
It was not included in the list which appears ,as appendix 2.
The rock is a garnet-rich pyroxene-amphibole n)ek.
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4657 See Specimen Location Hap 4" to 1 mile.
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4663 See 10700 11300 Eee 1" to 200 , Geol.Map
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4677
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11206'

11275
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, 4678
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9124

8490

10864

11683
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4680
4681

8461
8462

11785
11736
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ft

4682 It 8477 11334

4683 ft Spec. Locality map 4" to 1 mile

4684 ft

Mineralised stressed basic.
"Older sequence" (Near E
edge H.V. basic).
Spec, from centre of same
basic as above.
Stressed basic "older" from
east of sells.
Amphibolite".
Hybrid in Granite west of
drome.
Stressed basic at north west
corner of drome, in granitised
area.
Stressed basic from granitised
area west of Thiess Bros. camp
site.
Towards E edge scap. diorite,
near "organic" horizon.
Centre scap. diorite, near tank.

4t^ ft

Towards E edge of scap.diorito
?igneous material or altered
seds.
Stressed scaN4 diorite. As
4666.
Dyke or altered sed? Note
changing character along
strike to south.
Example of altered contact
rock W edge same dyke. Any
organic remnants?
Brecciated appearance of
material near 'a edge dyke.
Igneous or essentially
sedimentary?
As for 4668.
Laminated ,probably intrusive.
Nature of garnet in laminae?
Original constituent or
metasomatic?
As for 4671.
Poorly exposed, igneous or sed.
Correlate with 4671, 4666,
4663, 4664. 4668.
As for 4674.
Laminated basic (igneous?)
distinct from 4672.
"Younger dyke" later than
seep. diorite.
Mineralised basic igneous (?)
rock Correlations with any
above?
Laminated igneous (?) basic
As for 4679. ;fame type (?)
Laminated igneous distinct
from 4680, 4679.
Altered basic igneous or
altered sed. Same as 4674 (?)
"Younger dyke" 1.4 miles NNE
of MKU camp.
"Younger dyke" (?) from Rita
Leese, Eee A.B.Clark's map
of Rita 4900N 1256E.
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