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. No. 858, Biotite-hornblende-felspar-gneiss. = The hornblende resemblos actionolite in form and colour,

_and biotite i’ more reddish than usual.
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‘No. 589, epidote-felspar-gneiss in which epidote is more abundant than No. 591.
No. 599, epidote-chlorite-schist containing more chlorite and less felspar than No. 589.
No. 255, an epidosite of Gioup IX which Iesults when there is a deficiency of both ¢hlarite 2nd felspar.

V.——Descriptlou of Plates ... . PR .. 280

I. —INTRODUCTION

" A GREAT va.rlety of metamorphlc rocks were collected from the moraines at Cape
'Demson in Adelie Land, and the following notes give some account of the amphibolites

~and’ rélated rocks. Three specimens, which are specifically mentioned, are fragments

of erratics found at Cape Hunter, nine miles west of Cape Denison. The basis of the
grouping -of these rocks is *Grubenmann’s chemical classification, with its zonal
siibdivisions, and this section includes Groups‘IV', V, and III, the Amphibolites -and
Eclogites, the Magnesium Silicate Gneisses, and the Plagioclase Gneisses. Fach group
is subdivided into three divisions (based.on mineral composition and on structure)
called the Kata, Meso, and Epi divisions. In the Kata division of these groups the-
pyroxene is in excess of the hornblende; in the Meso division the hornblende is.
in excess of the pyroxene; and in the Epi division.there is a pronounced-development
of saussurite, lawsonite, epidote or chlorite, and also of mechanical structures. These
groups are defined by their chemical composition, and the use of the classification is
therefore restricted by the absence of complete chemical analyses. The chemical
composgition is, however, reflected in the mineral 00111p031t10n from which the d1v1310ns
of each group have -been-in most cases recognised; ‘

The term amphibolite is used with the same meaning adopted in the memoir.
on the metamorphic rocks occurring in situ at Cape Denison.! It may be defined as

- a completely recrystallised rock of basic igneous chemical composition, whose mineral

content 13 essentially -hornblende and plagioclase. The-latter mineral can be replaced
wholly or partly by other minerals, such as zoisite, epidote, garnet; or scapolite. When
the amphibolite possesses a strongly-fohated . character it has been called an.
amphibolite-schist. In many cases the schistose structure is accentuated by the partial
replacement, of hornblende . by biotite or. chlorite, and the term- amph@bolzte-schwt, '
becomes equivalent to the terms biotute, chlorite or mica- amphzbolzte

! % Metamorphic Rooks of Adehe Ln.nd."~ F. L: Stillwell, Scientific Reports, A,A.E., Vol, iii, pt. 1, pp. 24, 25,
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- This usage does not conform with the deﬁnltlon issued by the Joint Committee of
the Geological Society of London and of the Mineralogical Society in the recent report
on British Petrographic Nomenclature!. This Committee retain the term amphibolite
for unfoliated or slightly-foliated metamorphic rocks of doubtful or other than igneous .
origin. It ’is composed essentially of hornblende and felspar, often containing various

- accessories, such as epidote and garnet. They distinguish hornblende-schist from

amphibolite by the possessmn of a foliated texture.

On this basis completely recrystallised rocks, whlch consist of hornblende and

. felspar, and which possess a slightly-foliated structure, are excluded from the family

of amphibolites when they are derived from igneous rocks. It would appear to be the
intention of the Committee to include such cases among the epidiorites which are defined

. a8 unfoliated basic igneous rocks in which the augite is completely altered to

hornblende. They seem to have overlooked the fact that two types of altéred basic
hornblende rocks, occurring in the form of a dyke or sill, ‘can be recognised,—(1) those
in which the ferro-magnesian has suffered recrystallisation, and (2) those in which
both the ferro-magnesian and felgpar: have: suffered recrystallisation. These two
types may be encountered in one area, as at Broken Hill (New South Wales), where
they are readily dlstmgulsha.ble from one another in the field, in the hand specimen
.and under the microscope. The term épidiorite covers the first type, and it is clearly
undesirable to extend it to the second type, which is identical with amphibolite

- A typical amphibolite will contain 60 to 70 per cént. of 11ornb1ende and about
25 to 30 per cent. of felspar. Other metamorphic rocks occur which contain nearly
all hornblende and practically no felspar, and it is necessary for precise description.
to distinguish these from the typical amphibolite. It is also desirable to distinguish: .
between ‘the foliated amphibolite and the hornblende schist with felspar in excess of .
the hornblende. 'These metamorphic types, in.which liornblende is an important
constituent, may :be:tabulated as follows : —

(-]

Mineral composition. With massive structure, With foliated structure.

Mainly horublende e ...| Hornblende fels «v * ...| Amphibole .or.llornblendeuschist.

Hornblende in excess of felspar...| Amphiboliter ... .| Amphibolite-schist or mica-amphibolite

Felspar in excess of hornblende; Hornblende-plagioclase-gneiss| Hornblende-plagioclase-schist.

The massive types pass by gradual transitions into the foliated types. It is-
obviously difficult to restrict the term hornblende—schist to fcliated amphibolites, as
recommended by the Joint Committee. It is more logical to use the term for the pure
amphibole types as has been done by Grubenmann®. The. term amphibole-schist
includes rocks which contain more than-one variety of amphibole, but those which"
contain anthophyllite are referred to as anthophylhte schists in the followmg pagev

© 1 ¢ Reaport on British Petrographic Nomencla.ture” Min, Mag., Vol. xix, No. 92, pp. 137~ 147 1921..
* ¢ Die Kristallinen Schiefer.”” U. Grubenmanmn, Berhn 1910,p 218. -

/



AMPHIBOLITES AND RELATED ROCKS—STILLWELL. . 263

II.—Group IV.QTHE AMPHIBOLITES AND ECLOGITES.

At Cape Denison the variety of types occurring #n sitw is considerably increased
by a study of specimens collected from the moraines.. The main occurrences in sifu
consist essentially of felspar and hornblende, with or without biotite. They have been
looked upon as basic igneons dykes which have recrystalliséd under conditions varying
from those of Grubenmann’s Meso zone to those of the Epi zone. The moraine types-
include representatives of the Epi, Meso, and Kata divisions, and some are similar to
members of the Cape Gray sevies, occurring 25 miles to the east.

KaTa DIviston.

1

The distingnishing feature of the Kata division of this group is the abundance
of pyroxene. A representative is specimen Ng. 937, a hornblende-plagioclase-pyroxene-
gneiss, which possesses similar features to the plagioclase-pyroxene-gneiss, No, 773,
from Cape Gray, and to the plagiocia.séipyroxene-gnéiss, No. 935, from Stillwell Island?.
Like Nos. 773'and 935, it possesses large relic crystals of augite, which have recrystallised
partly as clear granular pyroxene and partly as hornblende. Like No. 773, it possesses
traces of the original felspar laths of the original dolerite. Tts felspar is a clear basic
labradorite, appearing partly as lath-shaped crystals, but mostly as coarse granular
crystals of the same average grain size as the hornblende and pyroxene. It contains a
few flakes of biotite and a few disseminated and minute grains of ilmenite. ‘

. Related to this type are two erratics (Nos. 962 and 967), from- Cape Hunter,
9 miles west of Cape Denison. These are hornblende-plagioclase-pyroxene-gneisses, in
‘which the pyroxene is in excess of the hornblende. Garnet is absent, and the pyroxene °
includes both augite and hypersthene. Basic felspar is an important constituens,
and, in addibion, the rocks carry-a little biotite and accessory:apatite and ilmenite.

‘Numerous pink garnets are present in No. 595, a type closely related to the
garnet-plagioclase-pyroxene-gneiss; No. 935, from. Stillwell Island. Some of -the
garnets tend to form a zone between the pyroxene aggregates and the plagioclase. The-
felspar occurs as large crystals of basic labradorite and as granulitic aggregates of a less

calcic felspar, probably andesine. Some of the larger crystals contain: cloudy alteration

products. Quartz is present, and has probably developed with the formation.of garnet
by the interaction of felspar and pyroxene. There is a considerable amount of
hornblende, derived from the alteration of the pyroxene, which is associated with
numerous large grains of imenite, probably derived from the same, source. This
garnet-bearing type is-related to the eologlte fa,mlly, but the clear omphamte of
the typical eclogite is absent.

- Specimen No. 227 is a dark, glistening‘ schistose rock, showing abundant pink

garnet and black biotite in-the hand specimen. It also possesses a thin lenticle of
segregated quartz along the schistosity, which may have developed with, the formation

1 Op. city, pp- 169, 173,
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. of the garnet. In section, the rock has a coarsely-crystalline schistose structure, and

the brown biotite is the most abundant mineral along some of the schistose bands.

" The plagioclase is mostly andesine, and varies towards labradorite. It .is mostly

clear, and only occasional grains show alteration. .Pyroxene occurs in large- crystals
along one schistose band, and in smaller crystals in other parts of the rock. It
includes hypersthene, augite, and fibrous diallage, from which ilmenite has

‘separated out. Only occasional crystals of green hornblende are present. Garnet

occurs in large pink crystals up to 6 mm. in diameter, with numerous inclusions, and -
also in small idioblastic crystals, A little quartz is present, and there are large
accessory crystals of apatite and zircon. The rock may be called a garnet-biotite-
plagioclase-gneiss. 1t differs from members of the eclogite family in the lalge develop-

‘ment of biotite in piace of pyroxene.

_ ‘ Meso Division.

The conditions of the Meso zone ‘metamorp'hism are considered to become more »
important in the formation of the augite-amphibolites. Several examples; including
Nos. 380, 351, and 212, exist in the collection; and the percentage of hornblende in
these is in large excess of the percentage of pyroxene. They resemble the pyroxene
amphibolites described from the Cape Pigeon Rocks.' Of these specimens No, 212
is remarkable in possessing large, dark-green porphyroblasts of a very calcic felspar.
Some of these crystals are over an inch in width, and possess well-defined crystal .
boundaries. The texture of the rock is massive, and the structure is typically
gianbblastic and porphyrcblastic. The mineral composition of the rock, excludmg

-the porphyroblasts and the accessory nunerals apatite and 1lmen1te, s —

-Felspar ... oo, e .. 31-4 per cent.
Hornblende ... ... 648 "
‘Pyroxene ... . 38 ”

The proportion of felspar-to the ferromagnesian in this case is pfacticé.lly the
same as in the Cape Denison amphibolites.” The felspar is quite clear and unaltered.
Most grains show lamellar twinning and are hlghly caleic. The hornblende is green
and fresh, without the tinge of blue colour noticeable in many of the amphibolites
with Epi zone features. The pyroxene includes both augite and hypersthene.

The porphyrobla.sts possess crystal outlines, and, like the felspar in the base,l
are perfectly clear and free from traces of decomposition. They show complex -
twinning, and, in addition to simple twinning, there are at least two sets of lamellar .
twinning. They contain small inclusions of pyroxene and hornblende. The pyroxene °
inclusions tend to occur in rounded grains, while the hornblende inclusions develop -
their crystalline form against the plagiolcase. The inclusions in many places show a
linear arrangement along cleavage lines and twinning planes. The presence.of these -
inclusions and the fresh character of the plagioclase in the base.of the rock. indicate .,

~

* Op. cit., p. 180.
/
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that these large crystals have developed during the recrystallisation, under the
conditions of the formation of the amphibolite. The absence of any relic structure is
Important negative evidence that these pmphymblasts were not phenocrysts in the
original igneous rock. - :

: ‘A’ sample of .the porphyroblastic felspar was separated and freed as far as
possible from the ferroragnesian inclusions by hand picking and by the use of heavy
“solutions. The sample was then analysed by Mr. J. C. Watson in the Victorian
Geological Survey Laboratory. - \

810, 4592
ALO, 3534
¥e,0, 105
MgO str. tr.
Ca0 16-39
Na,O 1-70
K,0 20
1,0 G 33
H,0 o e e e 00
100-93

This analysis demonstrates the highly calcic nature of the porphyroblast which
“approximates to Ab,An,.

Specimen No. 547 is a remarkable qllartz-pyroxenemamphibolite. It is distin-
guished as one of the very few specimens ocourring on the moraine with a weathered
crust. It is a heavy basic rock, and a rough determination of its specific gravity gave
3-25. 1t is rather coarse-grained, and possesses a slight schistose character. In
section it is found to be similar in structure and charactér to the other specimens of
- pyroxene-amphibolites, except that the felspar is completely replaced by quartz. The
‘amount of quartz is approximately the same as the amount of felspar in the typical

amphibolites. No garnet is present in the section, but grains of ilmenite and pyrite
" are unusually abundant, and partly account for the high specific gravity.

The Meso division of the amphibolites is more typically represented by a number

-of ampbhibolites and biotite-amphibolites which are similar to some of the occurrences
in situ at Cape Denison. In the typical examples the plagloclase is clear. and often

untwinned, and in Nos. 946 and 959 the hornblende crystals contain numerous clear

- inclusions of felspar and quartz, producing a “ sieve ” structure. In another case,
No. 865, there are numerous porphyroblasts of felspar, which average about 5 mm.

-in width. This specimen was part of a large erratic in which the porphyroblasts were -
.-arranged in a linear manner and parallel with the schistosity—an occurrence in strong
contrast with the scattered occurrences of metamorphic xenoliths in the aniphibolite
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an situ at Cape Denisonl. Apart flom the porphyrobla.stlc c,ha.ra.cter the rock is a
typical amphibolite, with dominating hornblende and very little brown biotite.  The
felspar is clear andesine with indefinite and intermittent, twinning,

A schistose variety is represented by No. 597, in which the light-coloured

- congtituents are sufficient to produce a greyish colour in contrast to the black colour

of the normal amphibolite. Tt is a biotite-amphibolite-schist, carrying lawsonite,
epidote, and coarse crystals of apatite. The epidote and lawsonite are interlaminated
with biotite, and the development of these minerals mdlcate an approach to the Epi
division of this group.

Er1 Division.

| Specimen No. 985 is a jet black schistose cthrite-amplﬁbolite, similar in most
respects to the preceding variety, No. 597. The biotite of No. 597 has been mostly
converted into chlorite in No. 985, and most of its felspar has been saussuritised. These
changes are considered to be Epi features, superimposed upon a typical amphibolite.

, Large vein-like segregations of saussurite are present in the hand specimen of No. 985.

Another chlorite-amphibolite is specimen No. 520. Biotite is complétely replaced

- by chlorite, and the alteration is accompanied by the separation of a little quartz. An

interesting feature in this case is the separation of the blue glaucophane constituent

~ from "the complex molecule in a manner similar to. the schiller inclusions that are

sometimes found in hypersthene. The result is a mottled green and blue crystal of .
hornblende (Pl. XL, fig. 1). Apatite and ilmenite are abundant minor constituents,
and most, of the felspar is cloudy and saussuritised except for small areas of clear
albite.

The same mottling of blue and green hornblende is developed in a lesser degree
in the amphlbohte No. 965. This specimen possesses a pronounced * sieve ”’ structure,
in which the hornblende is highly perforated with colourless inclusions. The plagioclase
1s .cloudy. Some. of it possesses prominent diablastic structure, representing one stage °
of its development, but most of it forms a fine granulitic aggregate of acid plagioclase.
Crystals of apatite and ilmenite are large and unusually abundant. A little chlorite
is present, derived from biotite, and pyrite is also present.

" Another variety of chlorite-amphibolite is No. 247. This specimen is a schistose
rock, in which abundant lenticles or porphyroblasts of felspar are set in a dark matrix
of hornblende, mica, and felspar. The base of the rock is similar to the biotite-
amphibolites, except that biotite is replaced by chlorite. In this and the preceding
examples the chloritisation does not extend to the hornblende.” Quartz is present
showing cataclasis, and, together with the abundant felspar, indicates a gradation ™
towards the thore acid group of the plagioclase gneisses. Some of the felspar lenticles
consist of large saussuritised plagioclase, partly surrounded by clear, recrystallised
felspar. Others consist of granoblastic masses of andesine felspar, with a little c:[ua.rtz.

1 Op. cit., p. 48,

- . / . ¢
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‘Scattered grains' of epidote, chlorite, and muscovite occur in the felspar areas. In
this case, the features of the Epi division include the presence of epidote and the |
-cataclastic structures, in addition to the presence of saussurite and chlorite.

. Specimen No. 828 is a similar porphyroblastic- chlorite-amphibolite, but the

cataclasis and mortar structure are much more pronounced. The margins of the

hornblende crystals have been crushed and converted into chloritic selvages. The
porphyroblasts of felspar are elongated along the schistose planes, and are surrounded
by chlorite and finely-granulitic quartz and felspar. This rock also contains occasional
large crystals of allanite:

Specimen No. 961 is an Epi- d,mphlbohte, in which the hornblende (,rystals display
a”remarkable mortar structure. It is a highly schistose rock, containing a a larger
percentage of hornblende than the typical amphibolite. The fracturing and grinding
of the fragments of hornblende have produced zdn_es and films of green chlorite around
islands of unaltered hornblende. A blunt hornblende crystal often assumes a lenticular
shape where the chloritic brash is drawn out along the schistosity. The clear mineral
is an acid plagioclase, frequently drawn out into lenticular shapes along the schistosity.
Some crystals show a mortar structure, while others have been reduced to finely-
pulverised aggregates.

. Specimen No. 233 is a chlorite-amphibolite, in which the alteration of hornblende

into chlorite has been extensive. It contains large pale green. to colourless crystals of

hornblende, which are all ‘partly converted into- chlorite. The greater proportion of
the chlorite, which is the most abundant mineral in the rock, has been formed in this
way. A subordinate quantity of chlorite appears to be pseudomorphous after biotite.
The felspar-is cloudy, and occurs in granular crystals. Though mostly untwinned,
it 1s probably an acid plagioclase. In a vein that fraverses the section, it has
recrystallised as clear albite.” Ilmenite, granular. sphene, and apatite are distributed
freely through the rock. Epidote is a minor constituent, except in the neighbourhood
of the vein, where it is associated with chlorite and clear albite.

Specimen No. 210 is an interesting relative of the epidote-biotite-sdhist, No. 153, -

which occurs as an altered dyke rock at Cape Denison!. TIts structure is more massive
and less schistose than No. 153. ~ The biotite of No. 153 is replaced by a green pleochroic
chlorite, and epidote crystals are more numerous than in No. 153. The clear felspar
is an acid plagioclase, and no basic felspar is present. Sphene and magnetite (or

. . . . . Al . .
ilmenite) are important minor constituents, and are associated together in the same

manner as in the typical amphibolites. Apatite is an accessory mineral, and there
are occasional grains of calcite. The amount of felspar appears to be less in this reck

“than in No. 153, tending to make this speclmen a typical member of the family of

epidote-chlorite-schists.

An interesting specimen is the lawsonite-chlorite- sohlst No. 936. It is one of
the few specimens from -this region which shows surface weathering, bemg covered
with a brown iron-stained skin. A brown colour also appears on the fractured surface,

*(622—13 ! Op cit., p. 30, N
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and is due to the presence of the golden-brown mica on the schistose surface, such as
is characteristic of the lawsonite-amphibolites at Cape Denison. The ferromagnesian
constituents include pyroxene, hornblende, biotite, and chlorite. The pyroxene,

* which constitutes 5 per cent. of the rock, has the granular character and pale colour

common in the plagioclase-pyroxene-gneisses. In some cases it passes over directly
into chlorite, but its alteration to green hornblende is more common. Green hornblende

- forms about 14 per cent. of the rock, and the remaining four-fifths of the rock consists
«chiefly of biotite with lawsonite and chlorite, saussuritised felspar, and clear acid
~ plagioclase. Biotite possesses the curious reddish-brown colour previously seen in the

lawsonite amphibolite (No. 635), ocowrring in situ at Cape Denison, and shows various
stages of decolouration in its alteration to chlorite. Colourless lobate lenticles of
lawsonite are interlaminated with both biotite and chlorite. Lawsonite is also well

developed in the chloritic and saussuritised areas. The saussuritisation of the plagioclase

has been fairly complete. The albite molecules have reappeared as clear acid plagioclase,
while the anorthite molecules have combined with water and produced lawsonite and
granular epidote. Fibrous chlorite is. also abundant among these aggregates, and

‘there is a little quartz and white mica. Sphene, ilmenite, and pyrite are important
- accessory minerals, and isolated grains of allanite and apatite are present.

Lawsonite, chlorite, and epidote indicate the relationship of this rock to the Epi
division. The presence. of pyroxene indicates that the rock was previously subjected
to 'Kata zone metamorphism, being probably a. plagioclase-pyroxene-gneiss. These
conditions are superseded by the hornblende-producing conditions of the Meso zone,

which were finally superseded again by the Epi zone conditions of recrystallisation

which now characterise the specimen,

GABBRO SCHISTS AND GNEISSES.

In addition” to the typical amphibolites, the collection contains a number of -
handsome hornblendic rocks of apparent coarse grain. They possess the same
mineralogical variety .and composition as the amphibolites. In many cases they
possess the same average grain size, but the minerals are grouped in clusters, so that

‘the hand specimen assumes a mottled black-and-white character, with the appearance

of a coarse-grained rock. .In these cases they are amphibolites, with the glomero-
plasmatic structure described by Leewinson-Lessing, and Holmes!  The mineral
grouping indicates éither (1) that each cluster has been derived from an original
61‘ysta.1 unit, or (2} that each cluster is a minute metamorphic differentiation. The
average regularity of the areas throughout the hand specimens renders the first
explanation the more probable. In some cases this explanation is confirmed where
the white areas have retained the form of felspar crystals, and the rocks are metamorphic
representatives.of ga.bbros Some of the types may have been placed in order among
the amphibolites, but the “ relic ” gabbro structure of the hand specimens has favoured
their consideration under the heading of gabbro schists and gneisses.

! Trav. Soc. Nab. St. PetersB., vol. xxv (1800), p. 208; A. Holmes, Q.T.G.8. 1xxiv, 1918, p. 55.

!
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'Specimen No. 915 is an example of a_garnet-biotite-amphibolite with glomero-...

plasmatic structure, and is simila# to No. 50 (PL. XLI, fig. 1). In section, it is found
that the dark areas of hornblende crystals consist of small lenticular clusters, together
with biotite and ilmenite. The white areas are granoblastic aggregates of basic
plagioclase. A similar specimen is No. 990, in which the brown blotlte is replaced by
green chlorite, n.nd more of the felspar is saussuritised.

No. 339 is a garnet-bearing gabbro-gneiss (PL XLL fig. 2). It possesses a coarse

gueissic structure, and has a mottled appearance. The black areas consist of
aggregates of hornblende and augite, or garnet and biotite, but the four minerals are

contained in some a.ggrega.tes The white areas, which are shghtly discoloured by
weathering, consist of aggregates of labradorite, partly saussuritised, and a little
quartz. The biotite aggregates contain-a little lawsonite, and their rounded form
suggests their derivation from . garnet’. The suggestion is supported by the
presence of quartz, which can be formed with the change from garnet to biotite. The
hornblende has been derived from augite, while the granular form of the metamorphic
pyroxene suggests its derivation from large platy pyroxene crystals. Tlmenite and

apatite are accessory minerals. The microscopical features are similar to those of the

hornblende-pyroxene-gneisses, with the addition of the glomeroplasmatic structure. -

A specimen in which the gabbro structure is véry prominent is No. 593, whose

character would be well described as a hornblendé-ga.bbro. It 13 a coarse, handsome
rock, containing some large crystals’of labradorite, though consisting for the most part
of coarse hornblende and felspar. Occasional crystals of green augite are associated
with the hornblende, and a few fragments of garnet are found near plates of biotite.
In thin section the labradorite hdis a tendency to idiomorphic outlines—a contrast
‘to the granoblastic aggregates of many metamorphic rocks. The twin lamellse of the
labradorite are very broad and much more abundant than in previous types, but there
is a small amount of untwinned sodic felspar. The hornblende forms large crystals,
“hut in other respects is similar to the smaller crystals in the amphibolifes. Augite is
present, and in one case forms the nucleus of s large hornblende crystal. Large
crystals of ilmenite, with sphene rims, accessory apatite, and zircon are present.
While the nature of the rock is understood by the name ‘ hornblende- -gabbro,” the
rock possesses metamorphic traits in the presence of relic ga.rnet of secondary felspa.r,
saussaritised felspar, and the chara.ctenstlc relation of sphene and ilmenite.

In specimen No. 367 some of the felspar areas are 2 cm. wide, and the rock has
the appearance of an augen gneiss. The section shows that the felspars have
recrystallised as granoblastic aggregates of calcic andesine, fairly free from saussurite.
Coarse crystals of epidote are present. Some of the biotite is replaced by chlorite
and is intergrown with lawsonite. The Epi zone features are, howevér, subordinate
in . this example,” and the rock may be called a plagioclase-gabbro-gneiss. The
’ pla.gloclase is’ thoroughly sa.ussurlmsed in a somewhat similar speclmen No. 969
(PL. XLI, ﬁg 3). ' o

s Op. cit., p. 167.
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Specimen No. 317 is a coarse-grained rock, with a mottled black-and-white
appearance, due to glomeroplasmatic areas of hornblende and felspar of average width
of 3 to 4 mm. Kach dark hornblende mass resolves itself on examination into clusters
of small crystals, associated with crystals of chlorite, ilmenite, and apatite. This
ilmenite may have been -discharged from the original pyroxene in the . manner
recorded in the garnet-plagioclase-pyroxene-gneiss, No. 935, from Stillwell Island!.

Biotite is replaced by chlorite and epidote.. In the white areas are large saussuritised

 felspars, in which sericite, white mica, epidote, chlorite, and zoisite are found,
in addition to clear albite. There are also areas of clear labradorite, and a few
scattered fragments of garnet. The rock may be distinguished as a saussurite-gabbro-
gneiss.

Specimen No. 728 is another variety of saussurite-gabbro-gneiss. Its felspar is
completely saussuritised, and there is a little garnet and a' small development of
secondary quartz in the hornblende, probably associated with the development of
epidote and chlorite. The specimen is not schistose, and the outline of the original
felspar orystals is discernible in the hand specimen, averaging about 6-7 mm. long
and 2-3 mm. wide. The form of the felspar is even better preserved in No. 861, where
1t is sufficiently obvious to suggest that the hand specimen is a hornblende-felspar-
porphyry. There is, however, complete saussuritisation of the felspar, while the
Diotite and some of the hornblende is converted into epidote and chlorite. Scattered
garnets occur around the fringe of some of the hornblende clusters, and are suggestive
of the garnet roms around the pyroxene in the garnet-pyroxene-gneisses of Stillwell

Island. -

The conversion of hornblendeinto chlorite is further advanced in specimen
No. 515, another saussurite-gabbro-gneiss. The chloritisation of the hornblende
proceeds from the edges and cleavage cracks. The section is crossed by branchilig
veins of lawsonite (PL. XL, fig. 2), which have developed during the saussuritisation of
the felspar. These veins cross hornblende.as well as felspar areas. Zoisite occurs
with the epidote in the altered areas. There are, however, considerable areas of
unaltered basic felspar, -

Apart from the gabbro gneisses and the amphibolites that have been described,
there are a number of coarse-grained hornblendic rocks. With the segregation of the
lighter-coloured constituents, these rocks become representatives of the hornblende-
plagioclase-gneisses of Group ITI. With the segregation of the darker constituents,
they grade towards the hornblende schists of Group V.. Specimen No. 721 (Pl XLI,
fig. 4) illustrates a segregation assuming the form of a vein. The vein contains large
crystals of hornblende, some of which are 3 em. long, together with felspar and a little
quartz. A similar vein occurs on the edge of another specimen, No. 25, in which there
is a noticeable increase in grain size of the amphibolite as it approaches the edge of the
vein.

1 Op. oit., p. 174,



AMPHIBOLITES AND RELATED ROCKS—STILLWELL. 971

' TI—Grour V.—MAGNESTUM SILICATE GNEISSES. -

As the percentage of felspar decreases the members of the Amphibolite Group
grade into the rocks of Group V, the magnesium silicate gneisses.

Kata DIvision.

Assigned to the Kata division of Gi‘ou;; V is Specimen No. 527, an apple-green -
rock, consisting essentially of granular green pyroxene. It consists, in section, of a
granulitic mass of clear pyroxene, resembling omphacite, with a subordinate amount
of very pale green to colourless hornblende, together with a little interstitial quartz.
Garnet is absent; and, otherwise, the rock would be classed as an eclogite in Group IV.
The development of hornblende is irregular, and sometimes is accompanied by a little
biotite. Portions of the specimen possess a .distinctly dark-green shade, due to an
increased amount of hornblende. One portion of the specimen possesses a noticeable
percentage of red felspar, indicating the relationship with the amphibolite group.
This particular specimen is traversed by a vein of quartz and plagioclase, 2 cm. wide,
in which the quartz is mostly confined to the centre of the vein, and the plagioclase
‘to the walls of the vein. ‘

In Specimen No. 963 the hornblende js much miore important, and the hand
specimen possesses a corresponding dark colour. This specimen was obtained from an
erratic on Cape Hunter. The main constituent of the rock is pyroxene, including
both augite and hypersthene. Some of the crystals are clear and granular; and others
are fibrous. All show more or less alteration to hornblende. There is a small
development of brown biotite accompanying the hornblende, subordinate plagioclase,
" and scattered grains of ilmenite and pyrite. ‘ ‘

These rocks are unfoliated, and therefore possess resemblances to the ultra.r
basic igneous rock  pyroxenite”; but the pyroxene possesses the distinctive
- character of the granular pyroxene of metamorphic origin commonly observed in the
Cape Gray series of altered basic dyke rocks. “

Meso Drvision.

As hornblende becomes the essential constituent the types are grouped in the
Meso division of Group V. Among these is Specimen No. 594, a garnet-hornblende-
schist. It is a coarse-grained, dark-green rock, which consists of green hornblende
and scattered pink garnets. In addition, there is a’little interstitial felspa.r as well
as scattered grains of 11memte and apatite.

Specimen No. 513 is a heavy, dark-green, slightly schistose rock, consisting
essentially of amphibole, with scattered specks of pyrite visible in the hand specimen.
In thin section there are large talcose areas produced by the decomposition of some -

-



272  AUSTRALASTAN ANTARCTIC EXPEDITION.

pre-existing crystals. These contain numerous inclusions of magnetite and amphibole.
The magnetite appears to have been "a separation product, accompanying the
formation of the talc. It is distributed as fine particles along traces of former cleavage
p]a.nes and along a system of cracks more or less at right angles to the cleavage. - In
many places these particles have coalesced to form irregularly-shaped inclusions of
magnetite. -The arrangement of the discharge of magnetite suggests that the original
crystals were olivine, though the nature of some of the included amphibole indicates

“the possibility of pre-existing pyroxene, partly altered to hornblende before the
’curious alteration to talc. The amphibole is the most abundant mineral, and

includes green hornblende and anthophyllite. The latter has’ developed in long
prismatic crystals, which possess faint pleochroism from colourless to- very light
brown. The cross sections show the usual hornblende cleavage and .outline, and the

: prlsma.tlc sections possess stra.lght extinction. Sometimes there is a green core of

hornblende, with a colourless border zone of anthophyliite. Sometimes the hornblende
is decolourised, and there appears to be a gradation from hornblende to anthophyllite,
In addition to .these minerals, the rock contains a minor amount of biotite, with
pleochroism from a pale-straw brown to a bright green, and of magnetite with
accessory grains of pyrite, apatite and quartz. The rock is an anthophyllite-schist,
on which has been superimposed some of the features of the Epi division. These
features include the development of talc, the bent and crushed appearance of some

of the biotite crystals, and the occasional fracturing and mortar structure in the
amphibole. '

. Specimen No, 516 is another representative of the anthophyllite- -schists, and,
as in No. 513, there are only occasional grains of felspar. It is a dark-green schistose
rock, showing a brownish tinge on the weathered surface, due to the slight oxidation
of anthophyllite. In thin -section, the green hornblende is the most important
mineral, and the colourless to light-brown anthophyllite is intergrown with it. The
talcose areas of the preceding specimen are absent, but some of the anthophyllite

_crystals show decomposition around their edges and cleavages to a talcose material.

Brown biotite is much more -abundant than in No. 513, and helps to produce the’
schistose structure. Accessory grains of apatite, ilmenite, pyrite and quartz are

' present.

Another representative of the anthophyllite-schists is Specimen No. 109, in
which the green hornblende is absent. This specimien is a light-brown rock, in which -
the prisms of anthophyllite are arranged with their long axes in the plane of schistosity.
Some of these crystals are over 2¢m. long, and they lie in all positions in this plane.
Plagioclase can be observed in the hand specimen in a proportion which makes the
inclusion of this' specimen in this group doubtful. In section the anthophyllite is
slightly pleochroic from colourless to pale brown, showing the well-developed cleavage
and outline of the amphiboles. The plagioclase is labradorite, and there are .odd
flakes of biotite and a few grains of magnetite (or lhnemte) The rock could possibly
be pla.ced in the group of the amphibolites.

2 ‘
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A typical hornblende-fels is No. 548, a black, heavy, massive rock. It is fairly
coarse-grained, and in the hand specimen appears to consist wholly of hornblende.
In section, it is composed olueﬂy of fresh green hornblende, conta.lnmg a few inclusions
of rounded quartz blebs. Quart& is the more important minor constituent, and there
are, in addition, accessory flakes of biotite, gra,ms of felspar, ca.lc1te apatite, and
11n1en1te

Specimen No. 950 is a biotite-hornblende-schist, which is closely related to
the biotite-amphibolites. It contains felspar and a little quartz, but in less amount
than in the typical amphibolites. The brown biotite is abundant, but not uniformly
distributed through the rock.. It forms clusters, in which some of the micaceous
laminge are bent and twisted. Occasional grains of epidote are associated with the
biotite. Green hornblende is the most abundant constituent, and both the homblende
and biotite possess pleochroic haloes, whlch surround ninute 1ncluslons '

_A curious hornblende-fels is No. 941. It is a da.rk-green, massive rock with a
porphyroblastic appearance, due to platy crystals of hornblende, which are set mn a
fine matrix. The examination reveals the large hornblendes as relic crystals which
have for the most part broken down into granulitic aggregates of a similar pale-green
hornblende (Pl XL, fig. 3). The latter forms the bulk of the thin section. A little
colourless chlorite and a little brown biotite are mixed with the granulitic hornblende.
Embedded in these aggregates are a few long, slender prisms with ragged terminations,
~ which are feebly pleochroic from colourless to pale green. Some show lamellar
twinning, and they possess straight extinction with yellow and grey polarisation colours
of the first order. They show cleavage, and appear to be a form of orthorhombié
amphibole. - The remaining constituents are ilmenite dust, and grains of pyrite and
apatite. It would appear as if the original platy hornblende had been chloritised and
the reaction had then been reversed, reproducing the fine granulitic hornblende flOlll
the chlorite. : :

Another dense hornblende-schist is No. 209 i which a submdma,te a.mount of
biotite, for the most part converted into chlorite, is associated with the pale bluigh |
green, granular hornblende. . It contains large talcose areas, similar to those in No. 513,
produced by the decomposition of pre-existing olivine or pyroxene.. These areas form .
about half of the section, and contain magnetite in a similar manner. Thev are
studded with inclusions of hornblende and chlonte, but thele is no trace of the
original mineral. '

The family of actinolite-scmsts is represented by specim