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Tt is of course very prominent in the group of epidotic rocks from the moraines
described by Glastonbury. It is in large proportion in specimen 578, an
epidote-andesine-hornblende schist.” In the gneisses and schists from the moraines 1t
18 often a very prominent constituent. Coulson found such to be the case.in some
garnet-magnetite schists, whilst Kleeman reports as much as 20 per cent. of epidote in
rock No. 1257, an epidote-biotite schist. Even in the granites where it is developed as a
secondary mineral it has been recorded (No. 44) to the extent of 4-6 per cent. of the rock. -

Allamte has™ a remarkably wide distribution in the ancient igneous and
metamorphlc rocks of West Antarctica. '

A notable occurrénoe is in the granodiorite gneisses of Cape Denison in which it is
particularly abundant in_some of the bands most free from ferro-magnesian minerals
and richest in apatite: In some places, as in the vicinity of the Magnetograph House
(Nos, 81 and 60), it is clearly visible in.black vitreous prisms on the outcropping face of
the rock. Examples over 2 cms. in length have been observed there. The prisms are
sometimes bordered by a reddish-brown zone surrounding the black central area. It has
good cleavages. In thin section the crystals 'appez‘mr reddish brown and pleochroic.
This mineral also oceurs in the more orthoclastic related gneisses of the Mackellar Islets.

Stillwell finds it in plagioclase gneisses and mentions that large crystals of allanite
are contained in a chlorite amphibolite. Glastonbury records it in felsitic and in epidotic
rocks from the moraines. Summers found it in granite (No. 833). Kleeman records
it in many gneisses and some schists; he found 0-3 per cent. in a felspar-biotite gneiss
(No. 543). :

Prehnite has been noted (Kléema,n) in a thin vein'in a granitoid gneiss (No. 39).

.. Chondrodite as small orange-yellow crystals is. recorded (Tilley) in forsterlte
‘ma,rbles (Nos. 135 and 137). :

Lawsonite was first identified in these Antarctic rocks by Stillwell. He has
~described it in several lawsonite amphibolite schists (e.g., Nos. 634a and 635) ocourring
wn sitw at Cape Denison and in plagioclase gneisses. - In his report Stillwell observed
 emimagnd 2 Wsonite being a saussuritised product, it obtains its best development in rocks
ﬁundaﬂt saussuritised felspar, though it may also form from hornblende partly
*‘5,.‘\_/ by intergrowth with biotite.” He also describes veins with epidote walls-and lawsonite
fillings; further remarking that caloite may form vein fillings Wlth lawsonite walls and

calcite centres.

Glastonbury ias observed the presence of lawsonlte in many rocks from the
moraines. He has noted much in banded injection gneisses; in garnet amphibolite
(No. 1259); in a coarse granite (No. 8334); and to the extent of 7-5 per cent. in a
hornblende- plagloclase schist. Kleeman records it in a bytownite-biotite gneiss (No, 112).



'RECORD OF MINERALS. | | 395

An unusual occurrence is that in a vein crossing an almost white, very fine-grained .
matrix (No. 896) which may have originally been a silicated marble. The vein varies
- from 1-25 to 3-75 cms. wide. On one side of the vein and partly on the other is a marginal
zone of light coloured mica 0-3 to 1-25 cms. wide, arranged in comb formation. Against
the mica and at other times directly against the vein wall is a Lelt of greenish-grey
diopside of which some individuals are large, one measuring 18 cms. in length. This -
diopside is also in comb arrangement. The centre of the vein is goccupied by granular
crystalline lawsonite. In the hand specimen the lawsonite appears slightly mauve-blue;
in thin section it is clear and colourless. It shows poor cleavage traces; is biaxial
positive ; negative elongation; stralght extinction and a double refraction between 0-018
and 0 020. '

- Another unusual occtrrence of lawsonite is a fine grained porcelain-white rock
(No. 433) with irregular puce to mauve coloured splotches distributed through it.
Microscopic investigation indicates that originally this was, in the main, a granular mass
of labradorite felspar. Crushing and saussuritization has reduced it to an opaque and
dusty nature. The.areas which, in thin section, appear dusty under the microscope
correspond with areas that are puce coloured in the hand specimen. Throughout these
puce areas, veins of lawsonite, often shot through with elongated zoisite individuals,
can be observed. Small particles either albite or quartz are also present.

Tourmaline 1s not a feature of the adamellite-granodiorite following of the Cape
Denison area, but it is frequently met with in erratics from the moraines. Though -
rare in such rocks, it has been observed (Tilley) in pyroxene-epidote-marble. 1t is
common in the schists and gneisses and quite abundantin pegmatitic gneisses. In-the
case of No. 708 the rock is prmolpally tourmaline—a luxullianite (Kleeman).

" Tourmaline is very abundant in long needles in"a tourmahne-bearing magnetite
“gneiss; this rock is free of garnet but contains blue cordierite and sillimanite. The
coarse tourmaline of the moraine specimens is always black. In the case of some
specimens from the moraines copper stains discolour the rock indicating that traces of
copper ‘sulphides were not infrequently deposited with the tourmaline.

An unusual occurrence met with amongst the moraine specimens (No. 925) 1s that
of large crystals of tourmaline set in a granular, white base composed mainly of quartz,
the whole presenting a striking black and white appearance. The tourmaline is in
1d10morph10 crystals often 2 cms. diameter and: up to 5 cms. in length. Examined in
microscopic section this rock is seen to be chiefly composed of quartz grains averaging
about 0-2 mm. diameter and containing innumerable liquid inclusions and moving
bubbles. There is just a very little felspar, part albitic, part microcline. A very little
mica ; part biotite converted to chlorite and part muscovite which appears to be original
and not sericitic. The téurmaline viewed in thin section is green with a pleochroism .
somewhat less marked than usual. It is- uniaxial negative; D.R., 0-023.- There are
several cracks extending across the specimen .which are occupied by, orthoclase,
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. Another erratic (No. 585) is remarkable for great development of black tourmaline
néedles about 0-8 mm. diameter which penetrate all the other minerals of the rock.
The rock is very rich in felspar which is predominantly .microcline but with some
andesine; the felspar is generally cloudy and somewhat altered.  The larger individuals
of quartz show shadowy extinction indicating that the rock has suffered stress. A
‘moderate quantity of muscovite is also present.

Dumortierite has been observed in several specimens of rock from the moraines
‘at Cape Denison. In each case they are fragments of pegmatitic formatlons mva,dlng
metamorphic rocks.

Tt oceurs in rock No. 674. - This is a- 31hceous pegm&tlte vein traversing a coarse
muscovite schist of a character suggesting that the latter was derived from a situation
close to the contact of a.large acid intrusion: Microscopically examined the pegmatitic
vein material is seen to be composed of coarse microcline (up to 5 ems. in length) and
‘much quartz; embedded in the: quartz at isolated centres is some dumortierite of
a sapphire-blue colour. A little sillimanite is present. There is also some . clear
albite-oligoclase felspar, which is in all probability secondary. The pegmatite itself
has been subjected to considerable crushing stress which has crushed the quartz and
developed mortar structure around residual kernels of microcline.

The dumortierite is strongly pleochroic: X = blue, Y = Z = colourless. In
form it is completely fibrous with straight extinction. It is biaxial positive. D.R. is
about 0-018. Its refractive index is rather low for normal dumortierite. .

Dumortierite also occurs in a white saccharoidal quartz boulder from the moraine
at Cape Denison. Embedded in the quartz are small hexagonal crystals of a grey-green:
apatite as much as 1-25 cms. in length and 0-3 cms. in diameter. A few blue tinged areas

- of what 1s apparently dumortierite show up against the dead Whlte of the rock.

Dumortierite also is recorded from a vein formation occurrmg in a large erratic
on the morame (see description-of No. 104, under apatlte)

- Kornuperine.—In rock No. 1004, which is a richly micaceous foliated schist’
" constituted principally of cordierite, biotite and sillimanite, there is a little colourless
to grey mineral which, in its optical characters, agrees closely with those of kornuperine.
It is distributed in small amount only. 'Fhe grains as seen in the slide are roughly rhombic
in section. It shows straight extinction and is biaxial negative, with & small optic axial
angle. The R.IL is greater than cordierite and the D.R. closely similar to sillimanite.
The elongation is p051t1ve

"Stilbite is mentioned by Stlllwell as oceurring in some of the metamorphosed
dyke rocks, and with epldote and fluorspar filling cracks in gneisses (No. 5) of Cape
Denison.

Serpentine appears in grains and patches as a constituent of some of the silicated

- marbles from the moraines, as described by Tilley and Glastonbury. In these it is

. mainly derived from the alteration of forsterite (No. 316). In some of these marbles-
the serpentine appears’in the fibrous variety filling narrow veins (No, 316).
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In small quantities it occurs widely distribuﬁed in a variety of rocks:- Thus in a
basalt (No. 909) Glastonbury found it present to the extent of 4:6 per cent. He also
records the form bastlte in a gabbro gneiss (No. 1220). :

Talc has rarely come under notice, but is in notable quantlty (Glastonbury) in
an anthophyllite-tale schlst (No. 462) from the moraine.

Iddingsite derived from the alteratlon of olivine is desorlbed by Dr. Browne i n -
‘Nos. 837 and 838.

Sphene is a minor accessory constituent of a wide variety of rocks both n situ and
from the moraines. There is a little sphene in the granitic gneisses of Cape Denison.

. It appears in some of the oalo-silicate-rooks,‘ Tilley recording that it is ““ a constant
member of the garnet pyroxene marbles.” Stillwell. records it frequently in his

"+ amphibolitic rocks and so does (ilastonbury in his account of the epidotic rocks. It

appears in the granites (Summers and Edwards) to the extent of 0-1 per cent. in an

_ adamellite (No. 469) and 0-5 per cent. in a coarse granite (No. 833A) Kleem'a.n ‘mentions
it frequently in the schists and gneisses; he records brown sphene as usua.lly abundant
in a granite gneiss (No, 822).

- Perhaps the best example of sphene encountered was found as a constituent
of a siliceous pegmatitic schlier in a very large block of gneiss (No. 1277) on the moraine,
Cape Denison. The pegmatitic matrix rock is dominantly composed of white to
clear vein quartz, white felspar, black amphibolite and a little biotite. ** The pegmatite
has not been ‘greatly affected by pressure but some of the quartz is undulose. The
abundant felspar is chiefly plagioclase, in composition about AbgAnge. There is just
a little microcline and a small amount of orthoclase present. The amphibolite is
~ a soda hornblende strongly pleochroic in greens and yellows: X = blue-green,
Y = Z = yellowish green; the -extinction angle is 14° and elongation positive. The
biotite is fresh, pleochroic in green and yellow, and with haloes. Crystals of clove-brown:
sphene up to # inch in length, though mostly small, are distributed through the above
matrix. Other accessories include a little zoisitic epidote, abundance of apatite and not
infrequent magnetite. ' |

Leucozene has been noted (Summers) in a granite (No. 833); in (No. 934) andesite
basalt (Glastonbury); and in a mica- magnetlte schist (Coulson) and in other rocks
in mconsplouous amount. '

. “(¢) PHOSPHATES. :
Xenotime has been noted to occur in a pink adamellite (No. 960). Kleeman
_records it in a plagioclase-biotite gneiss (No. 702); in a s1111mamte—bearmg garnet-blotlte
g'neiss (No. 4414); and notably in a garnet- apatite- bearmg pegmatlte (No. 81)

E Monazzte recorded: by Stlllwell in (No. 772). a cyanite-biotite-gneiss from
. (zarnet Point.. : : . L
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Apatite.—A notable feature of the more prominent pegmatite veins iﬁtersecting

the Cape Denison gneisses is the prevalence in them of well crystallised apatite. The
crystals are usually perfect hexagonal prisms of a light bluish- to grey-green colour.
The resemblance to beryl'is so close that, when first discovered, we assumed the mineral
to be beryl. . Crystals of iron pyrites are not uncommon in the same formations. Some
of these pegmatites have already been referred to under the record for felspar.

- A perfect crystal of a grey-green colour got out of a pyritic quartz vein situated
~ to the east of the Cape Denison rock area was found to have a specific gravity of 2-18.

Specimen No. 549 is a pegmatitic vein formation from near the Magnetograph
Hut, chiefly quartz, but with a smiall percentage.of white to faintly flesh-coloured

microcline and a little chlorite and sericite along cracks and shears. It contains

bluish-green hexagonal prisms of apatite up to 2-5 cms. long and 8 mm. across.
Specimen No. 28 is another example of this gneissic pegmatite of the adamellite-
granodiorite series. Tn some schliers in this specimen the apatite constitutes about
"5 per cent. of the rock: Biotite is also present in this rock.

A number of apatite-rich examples related to the in situ pegmatites .of Cape
Denison and doubtless of similar age and origin were also found in the moraines
(see Nos. 47, 501, 480, 444 and 323).. In some of these biotite is rather abundant.
In certain cases these have suffered cataclasts, fracturing and distorting the
apatite (No. 97). ] | ' .

Another noteworthy occurrence of apatite is in a vein formation of unusual
interest which occurs in a massive block in the moraine at Cape Denison (No. 104).

This rock is a fine, even-grained, quartz-felspar-biotite-garnet schist and probably

represents a recrystallised sediment. The vein crossing this rock is probably mainly

constituted of the rock matter recrystallised with the addition of some introduced

- constituents. "At the junction of the vein and-the intersected rock there is, in places,
a marked development of coarse black mica with which are associated plates, usually
bent, of magnetite. The vein contains a number of minerals which as seen under the
microscope are as follows : Quartz is very abundant as granular, graphic and myrmekitic
forms. Felspar is present in several varieties including orthoclase, microcline, perthite
and oligoclase. Mica is present both as muscovite, in very small amount which in any
case is partly secondary, and as biotite which is fairly abundant in localised areas.
The latter is a deep brownish green variety and in part shows some bleaching and
incipient change. Apatite is abundant in large crystals up to 2-5 cms. in length. In
hand specimens these crystals are of a light olive-yellow appearance but some are browner.
They thus resemble very much in shape and colour some forms of beryl. Zircon in tiny
needles is to be seen chiefly in association with the micas. Magnetite in black square
sections is to be seen in some of the slides inspected. Dumortierite appears to be
present also. It is in a form resembling sillimanite but as some of the fibres show
definite pleochroism there appears to be no doubt as to the presence of

i
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dumortierite.. A macroscopic examination of this vein material reveals occasional
faintly-blue patches in the clear quartzo- felspathlc base. This colouration is due to the
presence of matted dumortierite fibres. ’

" Apatite is present to the extent of 0-1 per cent. in a pink adamellite (No. 960),

also in a coarse granite (No. 8334). Summers and Edwards found it to be present in a

hornblende granodiorite (No. 200) to the extent of 0-34 per cent.; and in the gfanodiorite
(No. 747) of Penguin Point they found 0-9 per cent. -In a gabbro (No. 423) apatite was

- found (Glastonbury) to amount to 0-9 per cent.

- In certain gneisses Kleeman found apatite in notable amount : For example in
a felspar biotite gneiss (No. 543).he records 0-8 per cent.; it is abundant in a garnet-
félspar gneiss (No. 711a). In a garnet apatite-bearing pegmatite (No. 81) Kleeman
records abundant apatlte whlch 1s, however, abnormal in that 1t exhibits a biaxial
nterference figure. '

Specmlen No. 422 1l]ustrates a notable occurrence of apatlte in a siliceous

pegmatitic vein formation trendmg east and west intersecting the gneisses at Beryl Peak

Cape Denison area.

In an erratic specimen (No. 691) of pegmatite, probably of the granodiorite
following, excellent examples of blue-green apatite crystals are embedded.

Phosphatic Mineral Deposit in Penguin Rookeries.—In several low-lying portions
of the penguin rookery on the west side of the Boat Harbour at Cape Denison, rookery
liquors, with a strong odour, accumulate to a very limited extent in the late summer.
The rocks in such locations become encrusted with a white mineral deposﬂ; which on
fractured faces is dense and exhibits no obvious orysta,lhne structure. »

A chemical analysis of this white encrustation undertaken by J. C. H. Mmgaye
of the Mines- Department Sydney, resulted as follows :—

- Per cent.
Moisture and Water above 100° C. ... e a. 3624
Lime (CaQ) ... .. .. - 3-74
Magnesia (MgO) - ... e e e 1443
Soda (Na,0) ... e .. 0-78
Potash (K,0) ... Tt 521 5
Chlorine (Cl) ... ... ... . .. 0-33
Sulphur Trioxide (805) ... ... =~ ... ... 012
Phosphoric Anhydride (P,0;) T e . 2649
Organic Matter ... . . 14-68%
Insoluble Matter (Sand ete. ) vee - 3448 .
Nitrates T Trace.
. 100-28 |
Less Oxygen equivalent to Chlorine ... 0-07

100-21

* Containing nitrogen 0-513 per cent; 3-85 per cent. of the Pgos found was seluble in distilled water
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Obviously this is not one single mineral but in all probability a mixture of at
least  two mineral compounds with some orgamc matter and sand '

. The composition’ recorded suggests that ‘bhe chief -component is likely to be
newberryite, HMgP0,.3H,0, with which is associated a hydrous calcium phosphate,
probably brushite HCaP0,.2H,0. Some of the soluble phosphate alkali and nitrogen
may be combined. as sterconte

(d) SULPHATES.

Mirabilite in white salty -surface encrustations (No. 894) frohl the Mackellar
Islets. DU ' ' S

This has the appearance of snow. Attention is drawn to it in midsummer when
all snow has melted from large areas on the main islets. It is a saline residue derived
. from the showers of frozen sea spray blown across the islets by the prevailing hurricane
winds. :

A sample submitted for qualitative chemical examination recorded good reactions

for chlorine, sulphate and sodium; also. a.small amount of calcium and magnesium. = -

A trace of ammonium as chloride or sulphate was detected. Tests for brominé, iodine,
nitrate, phosphoric acid and potassium gave negative results. In fact the sample was
found to consist chiefly of sodium sulphate with some admixture of sodium chloride.

On these islets scattered penguin rookeries occupy a good deal of the surface
.. which fact accounts for the trace of ammonium in the sample. For the rest the
substances present are obviously derivatives from sea salts. "These mixed sea salts
‘when distributed over the islets by the wind are slowly affected by forces operating:
with the result that the sodium sulphate tends to be retained whilst all the other salts
are eliminated. This elimination is obviously brought about by the liquidation from the
frozen mass in winter of substances like sodium chloride which have low cryohydric
temperatures; leaving behind those substances with higher cryohydric temperatures
such as sodium sulphate. In the low temperatures prevailing in Antarctica this sodium
sulphate is in stable combination with- 10" molecules of water and crystallised as
mirabilite (Na,80, + 10H,0). At higher temperatures this mirabilite breaks down
to a dead-white powdery substance exanthalose (Na,80, 4+ 2H,0). Apparently it is
in this manner that the miirabilite deposﬂ;s in the neighbourhood of McMurdo Sound .
(Ross Sea area) ha,ve been formed. :

() MOLYBDATES.

Molybdsc ochre (ferrimolybdite) has. been noted on outoroppmg surfaoes as an
oxidation. product of molybdemte (vule Molybdemte)
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SECTION IL ——MINERALS RECORDED FROM QUEEN MARY LAND AND
KAISER WILHELM LAND.

‘ (Abs,'tracted from Dr._Nockold’s report (Antea Part 2),
" NON-SILICATES. |
~ Pyrites appears in a biotite—garﬁet-gheiss (No. 1188).

" Fluorite is recorded in a number of the rocks. In-the form of colourless grains
it appears in biotite-granite erratics from Gaussberg. Purple fluorite occurs in a granitic

~aplite collected @ sttw from a vein at Haswell Island. Purple fluorite is recorded in a

granite erratic from Depot Bay and in a hornblende-granite erratic from Haswell Island.

" Quartz in larger or smaller proportions is a constant ingredient of a large séction
of the rocks collected, more especially, of course, the granites. Some -examples of vein
quartz were collected. . A striking example of smoky quartz occurs in a gramtlc erratlc
collected from an 1ceberg in Depot Bay. :

Ilmenite in small grains is also distributed widely as a very minor mgredlent of
many rocks. It is perhaps most commonly recorded in the case of acid igneous rocks
including granodlorltes ‘

Magnetite as an accessory constituent is widely dlstrlbuted In a variety of i igneous

and metamorphic rocks.
Rutile occurs in small quantlty 1n a meta- dolerlte

_ Calcite has been noted in very minor quantity in several rocks. Most notable
is & pink variety from a silicated marble collected as an erratic at Gaussberg.

SILICATES.
The Felspars.

Felspar is recorded in a wide range of varieties. Orthoclase and microcline are
abundant in the granitic rocks. In the case of the plagioclases, the more acid varieties
are most common, especially in the charnockites and schists. ‘

~ Leucite appears in the Gaussberg basalts. -

The Py'roccenes

Enstatite occurs in the charnockitic rock of Haswell Island and in certain

-metamorphosed calcitic sedlments found as erratics (Nos. 1088 and 10508B).

Hypersthene appears in basm charnockitic rocks (N_o. 1075) of Haswell Island ,a,ﬁd
of Kastern Queen Mary Land; also in some granites of Eastern Queen Mary Land.

prszdzc pyroxene has been noted in a charnockite (No. 1095) of Haswell Island,
and in a garnet amphibolite (No. 1324) from Eastern Queen Mary Land. ’

Augzte is a constituent of the basalt of Gaussberg
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. Diadllage, somewhat altered occurs in a crushed gabbro found as an erratic at
Haswell Island. ‘ '
The Ampkzboles

Cummmgtomte of a dark greylsh colour 1s recorded in a semi- arglllaceous schist
- (No. 1052) collected as an erratic at Gaussberg

g Actmolzte is Ieportcd as a constituent of certam altered gabbroic rccks and in
metamorphosed caleitic sediments’ met with as erratics.-

H omblende is met with in several varieties. A brown form appears in the
charnockites of Haswell Tsland, whilst in granite erratics from the same locality a green
form is recorded. A greenish-blue variety occurs in one of the gneissic erratics.

Cordierite appears in a garnet-sﬂhmamte -cordierite-biotite- muscovme-anelss found

as an erratic embedded in an 1ceberg n Depot Bey

Garnet appears in a number of erramcs; mostly schists and gneisses. The variety
almandine is recorded in certain amphibolites.

Olivine is an ingredient of a basic charnockite erratic from Haswell Island.

_ Scapolzte replaces plagloclase in several gneisses found as erratics (e. g Nos. 1053
and 1088) '

Zo,rcon 1s. widely d1str1buted as an ' accessory . mineral in granites, tonalites,
charnockites and a variety of gneisses.

Sillimanite is one of the constitﬁent_s. of a gneissic erratic '(No‘, 1114) from Depot
Bay. ' - '

The Epidotes.

‘Clinozotsite appesrs in metamorphosed calcareous sediments (Nos. 10508 and’

1088) found as erratics respectively at- Gaussberg and at Haswell Island.

Epidote occurs widely in gneisses and sclnsts a,nd in granite crratlcs both from .

Gaussberg and Haswell Island.

Allanate has been reCOrded in various granites found as erratics. Orthite 1s
recorded in a granite erratic from Gaussberg; in a hornblendic granite erratic from
" Haswell Island; ‘in an erratic of inicaceous gneiss; and in a charnockite wn silu at

. Haswell Island.

" Tourmaline of a black colour occurs in several pegmatitic erratics of Rastern
Queen Mary Land. ' ‘

-
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- The Mucas.

- Both biotite and muscovite: are widely dlstrlbuted as a constituent of granites,
gneisses and schists. A brown biotite occurs in the leucite basalts of Gaussberg. A deep-
fox-red biotite is recorded in the more basic, hypersthenic charnockite of Haswell Island.

Sericite appears In several schists.

The Chlorites.

Chlorite occurs in certain chloritic schists and, associated with epidote, it is
recorded in veins crossing hornblende gneiss (No. 1122) found as an erratic at Depot Bay.

Penninite occurs in a granite erratic from Gaussberg.
- Prochlorite is recorded in an erratic (No. 1041) from Gaussberg. -

- Delessite resulting from the alteration of enstatite appears in a charnockite
of Haswell Island. 1In certain granites of Eastern Queen Mary Land, delessite 1s an
alteration product of hypersthene.

Sphene is ratlier abundant in a hornblende granite (No. 1082) found as an erratic
at Haswell Tsland. It is met with in some of the granodiorites and in a bi-mica gneiss
and in certain schists. . In a tonalite erratic (No. 1079B) from Haswell Island there is
a pale-brown sphene. o

Apatite is widely distributed as an accessory mineral in granite, granodlonte and
gneisses. The tonahte (No. 1305) is rich in apatite.

Sydney: Thomas 'Henry Tennant, Government Printer—1940.
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