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SUMMARY 

Members of the Mawson patty of the 1961 Australian National 
Antarctic Research Exped:1.tions began 1s250pOOO scale geological mapping 
in the northern part of the F:ee.m.nes Mou:ntairis, and along parts of the 
'Mac .Reibert·son Land and Kemp Land coast? where bedrock is well exposed, 
between, the Robinson Grou.p of islsl'lda and Edward Vln Gulf. W .R. MoCart~ 
(Australian Mineral Development Laboratories) later desoribed the sample's 
'collected in', the c(:nir8e, of the mapping., 

Nine raised beaches p 3 to 6 metres above sea-level, were foUnd be
tween the Stanton Group and the'Oygarden Group of islands. 

Porpbyroblast'ic cha.rllocki ie forms most of the Robinson Group of' 
islands, the northern Framnes Mountains p and many islands near Mawson in 
Holme BaY. Even-grained charnooki.te forms most cQastal exposur.es between 
Holme Bay and Byrd Head, near. Tailor Glacier. Both types of charnockite, 
which together comprise the Mawson Charnockite, are hypersthene-quartz
feldspar 'rocks; orthoclase j.B dom.inant in some and plagioclase in others. 

, Almost all charnockite in the Rob:i,11son Group contains garnet and minor 
biotite p hornblende occ'::.ors in places :i..n the Fraumes Mountains. Thin seams 
of nivrlonitic rocks are abundant throughout the charnockite. 

The Painted Gneiss is mao.e up of bodies of gneiss 'in the oharnocki te, 
composed 'predominantly of garnet-quarh-feld.spar gneiss with smaller 
amounts of biotite-bearing, siHimanite-bearingp and scapolite-olinopyroxene
bearing gneisses and rare mar~le B.nd doleri-te. 

The Colbeck Gnei,ss is ma,ie up of sillimani te .. garnet-quartz-feldspar 
gneiss between Taylor Glacier an.d Sooo1e Glacler., and garnet-biotite-quartz-
feldspar gneiss and red granitic rocks east of Taylo:r Glaoier. Orthoolase ',' 
predominates in both types of gneiss and in the graxli tic rooks J some 
andesine or labradorite is most~~ pl.'eraent!l ~persthene is confined to a 
well defined body of banded gneiss~ similar to the Stillwell Gneiss, on the 
west side of Taylor Glacier. 

The Stillwell Gneiss forms the bulk of' the bedr.ock exposed on the 
coast between Sooble Glacier all.d Ed.ward VIII Gulf'. It consists of light .. 
coloured bands of qua,rtz-feldspeu: gneiss ~ up to several metres thiok, 
alternating with thinner dark bands of hornblende-pyroxene-plagioclase rock. 
Orthoclase predominates in the light bands and plagioclase is subordinate. 
Orthoclase is rare in dark bands. Between the Scoble Glacier and the 
Hoseason Glacier, hornblende 17.:nd. hype:r.sthe:ne a:t'9 the most abundant dark 
minerals in the light bands; west of the Hoseason Glacier, garnet and 
bioti te predominate amoll.g the dark' minerals in the light bands. Pyroxene in 
the dark bands is hypersthene with subordinate olinopyroxene. Thin, atypical, 
dark bands occur at several pla'}9s and are rich in dark minerals such as 
clinopyroxene~ pargasi'te, or garnet, and commonly the only feldspar they 
contain is bytowni'te. 

Pegmatite dykes a.re mostly biot:i.te~garnet-qua.:ctz-plagioclase rocks; 
a few are quartz-miorocline rocks. Metamorphosed basic dykes in the banded 
gneiss are similar in composition to the typical dark bands. 



The Mawson Charnockite maybe the metamorphosed equivalent of 
greywacke, andesi tic volcanics ~ o:r basic plut onic rocks. The Painted 
Gneiss and the Colbeck Gneiss are~ at least in part~ metamorphosed 
clayey, sandy, and calcareous sed.iments; they may also be partly of 
metasomatic origin. The Stillwell Gneiss probab ly represents", a sequence 
of basic volcanic rocks 9 minor intrusives? and sediments;' ·the light 
bands may be greywackes? the typical dark bands eruptives or intrusives, 
and the atypical dark bands are probably metamorphosed calcareous sedi
ments. 

The first discernible metamorphism took place unde:r: granulite
facies conditions, and was followed by deformation~ intrusion of basic 
dykes, and a second, localised metamorphism under almandine-amphibolite 
facies conditions. 

INTRODU~ 

This Record describes t4e results of geological work undertaken 
on the Mac.Robertson Land and Kemp Land ooast and in the Framnes Mount
-ains by members of the 1961 Mawson party of,·the Australian National 
Antarctic Research Expeditions (ANARE). Geological reconnaissance by 
this party in the southern: Prince Charles MoUntains has been described 
elsewhere (Trail, 1963). 

Systematic geological mappixig at 'j g250~OOO scale was carried out 
at the~Robinson Group' of islands.~"'among islands in the eastern. part of 
Holme ;:i3ay, and in the northern part of the FraIIL.ies Mountains~' exqluding 
the Casey Range. Most of the large outcrops in these areas were visited. 

Many islands and coastal exposures were examined briefly during a 
return journey by dog sledge from Mawson to Kloa Point; during halts of 
a few days on this journey, mappi.ng was undertaken at the Stanton Group, 
the islands and coastal exposures ,between Byrd Head and Taylor Glacier, 
the H~bbs Islands and Tilley Nunat.ak9 Fold Island, Broka Island, and the· 
Oygarden Group. 

Geological mapping of this coast at 19250,OOO'scale was completed 
in 19,65 by McLeod et ale (1969) 9': and the maps which acc9mpan;y this report 
(Plates 1 and 2) include the res·uIts of the 1965 wor~. >', 

-
1 .. 

;>The late W.R. McCarthy? of the Australian Mineral Development. 
Laboratories, Adelaide (AMDEt) described over 100 samples c~liected in 
1961 in an unpublished report (McCarthy~ 1963)9 and later·sui:nmarised the 
petrography of these rocks (McCarthy & Trail, 1964). 

. Almost all detailed petrological information given in this record 
is taken directly from McCarthy's u.Jl.publ:i.shed reports, and the subdivision 
and interpretation of these rocks:are derived to a great extent from the 
results of discussion with him. So great is his contributipn to this 
record that it cannot conveniently be credited throughout the text. However, 
conclusions and interpretations are the responsibility of the author only. 

'" -

'rI' 
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I.R. Pontifex and G.J.G. Greaves p of the Bureau of Mineral 
Resources, identified opaque minerals in many samples 9 and Pont:l:fex 
described a few thin sections. 

PREVIOUS WORK 

. The British, Australian, and New Zealand Antarctic Research 
Expedition in 1931 collected samples from Cape Bruce p which were des
cribed by Tilley (1937). . .... .. 

Rayner & Tilley (1940) described specimens collected at Bertha 
Island in 1936 by the crew of R.R.S. "William Scoresby". 

Reconnaissance geological mapping of this coast by ANARE between 
1954 and 1960 has been described by Stinear (1956)? Crohn (1959), 
McLeod (1959hand Ruker (1963). 

Crohn first visited various exposures in almost every major 
locality described in this Record. Many important localities, including 
the gneiss bodies in the Framnes Mountains, Taylor Glacier? and the 
western part of the Oygarden Group of islands, have been described in 
some detail by him, and his work covers so much ground that it cannot be 
conveniently credited in the text. However, all descriptions in this 
Record have been assembled only from the work of the author, McCarthy, 
Pontifex, and Greaves 9 and in general it oomplements and adds detail to 
the descriptions published by Crohn. 

The results of the investigation described in this Reoord have 
been summarised by McLeod (1964) and by MCCarthy & Trail (1964). 

GEOMORPHOLOGY 

The geomorphology of the coast has recently been desoribed by 
MCLeod et ale (1966). Only the raised beaohes found in 1961 are reoorded 
here. 

RAISED BEACHES 

Nine small raised beaches were found along the coast traversed in 
1961 (Fig. 1), between. the Stanton Group and the Oygarden Group. Two more 
were noted by MCLeod et al. (1966). Most of them lie at the heads of 
small coves open to the north • 

The beaches found in 1961 are composed predominantly of local~ 
.. derived pebbles, cobbles, and boulders between 1 centimetre and 1 metre 

across, ranging from subangu.lar to sub round • Sand-size and smaller material 
is rare. 

The beaches slope upwards from sea-level to a well defined platform, 
several metres broad, between 3 and 6 metres above sea level. Most of the 
beaches terminate at the inner edge of the platform; at the. north end of:. 
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the easternmost member of the Crooked Islands the rai'sed beach slopes 
upwards from this platform to reach a hei.ght of about 15 metres~ where 
it butts against steep bedrook. 

The characteristics of the principle rock types are listed in 
Table I. 

Broadly, the Mawson Charnockite forms the bulk of the Framnes 
Mountains, and the islands and coastal exposures between the Robinson 
Group of islands and Byrd Head. 

Large bodies of garnet-bearing and biotite-bearing quartz-feldspar 
gneiss contained in charnockite in the Framnes Mountains have be~n named 
collectively the Painted Gneiss. 

Between Byrd Head and the Scoble Glacier7 the coastal exposures 
and islands are almost all composed of biotite-bearing, garnet-bearing, 
and sillimanite-bearing gneiss named the Colbeck Gneiss, which includes 
small bodies of granite. 

From the ScobIe Glacier to Edward VIII Gulf, the coastal exposures 
and islands are composed of gneiss made up of bands of pyroxene-plagioclase 
rock alternating with bands of quartz~feldspar gneiss. This rock unit is 
named the Stillwell Gneiss. 

I. J' 

MAWSON CHARNOCKITE (New Name) 

The Mawson Charnocki i,e is bere defined as the charnocki te which 
crops ogt along the. coast 0b.Mac.Robertson Land betwe~n Austs~jera (lati
tude 67 30'S., long1tude 64 uOfE.) and Byrd Head (lat1tude 67 21 'S., 
longitude 61 000'E), and which extends seawards to Nelson Rock (latitude 
67'>.25',5., longitude 62 0 45'E'.) and inland' to the southern limit of the 
Framnes Mountains and to Mill Peak (latitude 67°59tS.~ longitude 61 0 10'E.). 

" :, 

, The name is derived from Mawson~ the ANARE station built on an 
exposure of the charnockite. This exposure is designated the type area of 
the charnockite. 

!." The charnocki te is typically a dark brown medium-:-grained to c oarse-
, grained hypersthene-quartz-feldspax rock with a foliation produced by the 
parallel alignment of stringers and small lenses of light or dark minerals, 
and alignment of porphyroblas~s where present.. It has been metamorphosed 
under the conditions of the hornb1ende~granulite sub-facies of the granulite 
facies of metamorphism? as defined by Turner & Verhoogen (1960). The 
charnockite crops out within an area of at least 2000 square kilometres, 
the bulk of ' which is covered by ice. The tJ.:l.ickness of the charnockite is 
unknown. 

Radiometric ages obtained from the charnocki,te and its inclusions 
at Mawson range from 490 to 655 m.y. (Ravich & Krylov, 1964). 



MAJOR ROCK 
TYPES 

MAWSON 
CHAE.NOCKITE 

• 

PAINTED 
GNEISS 

.' 
• 

SUBDIVISIONS 
& ASSOCIATES 

Porphyroblastic 
charnockite 

Even-grained 
charnockite 

Mylonitic rock 

Recrystallised 
mylonitic rock 

Garnet-quartz
feldspar rock 

Fine-grained 
granulitic 

STRUCTURE 
& TEXTURE 

Uniform, poorly 
foliated, coarse 

Uniform, well 
foliated, coarse 
to medium 

Massive, micro
crystalline 

Some banded, very 
fine 

Foliated, fine to 
very coarse 

Massive, fine. 
A few ophitic 

TABLE 1: MINERAL ASSEMBLAGES AND OTHER C~ACTER~STICS 
(OF ROCKS DESCRIBED BY MCCARTIq,t, 1963)

I~~: T 
I 

j 

MINERAL ASpEMBLAGES \ 

Hypersthenei" quartz-(andesine, ~ j 

labradorite l -orthoclase. Garnet,! 
biotite inobinson Gp., 
hornblende ~n Framnes Mts 

Hypersthene-quartz-orthoclase
(andesine, labradorite). Garnet, 
biotite in Robinson Gp 

Hypersthene-quartz-feldspar 

Biotite-quartz-feldspar, ortho-
clase porphyroblasts / 

Biotite-garnet-quartz-(andesine, 
labradorite)-orthoclase. 
Garnet-quartz 

./ 

" )" 

~~RY M ", _ S 
" , 

Opaques~ 
apatite, 
zircon 

As above \ ./ 
f 

~ I Opaques' , locally 
abundant 

Opaques i 

~r,~'\'\, " .. 
1 

Opaques, ~patite. 
Rarely,g:Qf:!.phite, 
rutile, sphene, 
spinel, monazite 

\ ') 

Hypersthene-quartz-orthoclase- Opaques, apatite~ 
(labradorite, bytownite) , many zircon; sphene 

DEFORMATION AND 
RECRYSTALLISATION 

Sheared; plagioclase and 
hypersthene deformed; some 
orthoclase, plagioclase, and 
biotite recrystallised 

Sheared; plagioclase and 
hypersthene deformed; re
crystallisation of feldspar 
locally 

Intensely sheared, granulated 

Recrystallised 

Sheared in Holme Bay 

Little deformed 

... DISTRIBUTION 
r 
I 

I 

: Framnes Mtso, E. & W. L Robinson Gp, Eo Holme
i 130, Ufs Island 
\ 

So Framnes Mts, central 
Ro binson Gp, Rookery I:::>" 
to Byrd Hd 

Framnes Mts, Holme Bo, 
Taylor Gl. 

Mainly Robinson Gp 

Robinson Gp to Byrd Hd 

Holme Bay, Robinson Gp, 
Stanton Gp 

with J~iotit.e, some with garnet, in some 1\:,,-, 

____________ ~-~,c_. ____________________________ s_o_m_e __ ~_i_t_h __ C_lt~r.n-o_p_y_r_o_x_e_n_e_' ______________________ ,_·-_~+.I','4~~:~'~~,;,~:_t_·,_.~_, ------------------------------------~3~~,-----------------------------------~~1 
ChalCOpyritetarcasite-pyrrhOtite M01Ybdeni,e Occupies a shear Entrance 1. ,i 

rock 

Metallic 
SUlphides 

Garnet-quartz/ 
feldspar ,I 

,\ 

gneiss II 

~ 
,1"-

t 
Biotite-quar~z-
feldspar gneiss 

Quartz-feldspar 
rock 

Calcareous 

Massive 

Generally folia
ted, very coarse 
to fine 

Well foliated, 
medium to fine 

Massive, coarse 

Massive to 
banded,medium to 
coarse 

Garnet-(andesine, labradorite)
quartz-orthoclase. Minor 
'biotite in most, hornblende in 
a few, microcline in one 

Biot:~~-~uartz-( :;')gOcla~ 
byto~ite), with hypersthene, 
clinopyroxene, hornblende, 
garnet; rarely sillimanite, 
spinel, or andalusite 

Andesine-quartz-orthoclase 

Muscovite-d£opside-calcite, 
graphi te-dolpmi te-sillimani te 

~\ I' 

;/1 

,I 
I.U 
", 

Opaques, a atite, 
zircon:., wi ~h I 
rutile;, sp\ len~, 

; \ \ spinel "; '1 

Apati te, 
opaques, 
manite in 

Sheared in places; 
at Painted Hill 

folded 

Some sheared before biotite 
crystallised. Folded in 
places 

.~ .. - -

Sheared, blue strained quartz 
~-" _., 

None evident 

N. Framnes Mts, Robinson 
Gp, Holme Bo, near Byrd Hd 

..... '" 
Co~on in Holme B., No 
Framnes Mts, Stanton Gpo 
Scattered in Robinson Gp 

Painted Peak 

N. Framnes Mts 



Table 1: Sheet 2 

MAJOR ROCK 
TYPES 

. ., 

COLBECK 
GNEISS 

'. 

SUBDIVISIONS 
& ASSOCIATES 

Scapolite
clinopyroxene
bearing 

Dolerite 

Garnet
biotite
bearing 

Sillimanite-
bearing 

Clinopyroxene
bearing" 

Granite 

Bartded gneiss 

! 
MyTonitic 

STRUCTURE 
& TEXTURE 

Well banded, 
fine to coarse 

Relic ophitic, 
poorly folia
ted, medium 

Well foliated, 
medium to 
coarse. 
Migmatite 
locally 

Well foliated, 
medium to 
coarse 

Massive, fine 

Massive to folia
ted,coarse 

Foliated, medium 
to coarse 

MINERAL ASSEMBLAGES 

Scapolite-(d1opside or augite)
(andesine, l~abradori te, by-

. townite); ~uartz rare, potash 
feldspar mi~r; wollastonite?, 
vesuviani te 1,1 calci te reported 

?augite-hypersthene-(andesine 
to bytownite), minor quartz, 
biotite; hornblende in one 

parnet-biotite-quartz-orthoclase
(andesine, labradorite) 

/ 

Sillimanite-cordierite-garnet
quartz-orthoclase. Some 
oligoclase9 andesine, or 
?microcline 

Sphene-quartz-augite-(labra
dorite-~'~wni te) 

Garnet-biotite-andesine-quartz
orthoc:I:as~i'~ s,ome ?microcline 

\. .. '~' 
• \ h\": L1.ght garnet.,quartz-feldspar 

bands,' dark garnet-biotite
hypersthene-quar~tz-feldspar 
bands 

i I. 
,j 

( 
"1 

I' 

ACCESSORY 
MINERALS -"" V 
Sphene~ opaques, 
?zoisite in one 

Opaques, ~patite, 
rare zircon bd , I 

?rutile"i 
o .1 I 

/7 "I 

1 

Opaques, apatite, 
zircon ,:, 

; 

Opaques, ~~ 
biotite, dne has 
spinel and sphene 

Zi,rcon 

~' 
I 

Sphene, apatite, 
zircon, oP,?-, lles 

Opaques 

DEFORMATION AND 
RECRYSTALLISATION 

Plagioclase recrystallised 
to scapolite. No scapolite 
at Mt Elliott 

Sheared 

Tightly folded; sheared in 
places; migmatitic 

Sheared in places 

Sheared 

Sheared in places; 
migmatitic 

Folded 

Patchy recrystallisation 

.~~.:: .. 

DISTRIBUTION 

No Framnes Mt s 

No Framnes Mts 9 

Robinson Gp 

Chapman Ridge to east 
side TaJ'"lor Glo 

West side Taylor Glo to 
Campbell Hi j near Norris 
10, stanton Gp9 Low; 
T,ongua 

Near Norris 10 

Norris 10 to Co Bruce 

Wo side Taylor Glacier 

Byrd Head to Campbell I Mircrogranular Granular quartz and feldspar. 
• ____________ ~ ______________ ~':~: ___________________________ Hyp ___ e_r_s_t_h_e_n_e __ i_n __ o_n_e __________________________ ~ ____ ~"_.,~ ____________ --______________ ------------------____ , ______________________ __ 

Hypersthene~ .... · ~ Foliated, coarse Horn~~per~+~ne-'~ Opaques, apl{t:ti~e, Sheared or folded in plac~"""'/' 
rock Head 

.. .", g,TILLWELL 
1\ .. GNEISS bearing light' andesine-quartz-ortJpclaseo zircon 1 Some hornblende,orthoclase, 

bands Minor'biotite, garnet in and biotite crystallised post= 

places , _~,: shearing 

Bio;tite
garret-bearing 
lig!ht bands 

Sillimani te
bearing light 
bands 

As above 

As above 

Biotite-garnet-quartz
orthoclase, andesine in some; 
minor hornblende, common 

v .. hypersthene in places 

Sillimanite-garnet-orthoclase
quartz-andesihe. HYpersthene
sillimanite-oiotite-garnet
quartz-orth!f~ase 

I 

r As above; I', 
rarely rutilb, 
spinel .j; 

\1 

Opaques, zir~on, 
spinel ~'~ 

, ... ( 
:1 

Plagioclase deformed in some. 
Tightly folded in places 

Tightly folded in places 

H'Zb~S Is I to Hoseason GL 

Hoseason Glo to Edward VIII 
Gulf; Tilley Ntk 

Tilley Ntk~ Hobbs Is 



Table 1: Sheet 3 

• 

MAJOR ROCK 
TYPES 

SUBDIVISIONS 
& ASSOCIATES 

Scapolite
bearing light 
band 

STRUCTURE 
& TEXTURE 

Massive~ 

coarse 

MINERAL ASSEMBLAGES 

Biotite-scapolite-andesine
quartz 

ACCESSORY 
MINERALS 

Opaques 9 

sphene 

DEFORMATION AND 
RECRYSTALLISATION 

Scapolite replaces andesine 

DISTRIBUTION 

Wo Shaul a 10 

-------------------------------------------;-----------------------------------------------------------------------------=----~---~ 

Scapolite= 
bearing dark 
band 

Andesine
labradorite= 
bearing dark 
band 

As above 

Massive 9 

medium 

Scapolite-andesine-(augite 
or diopside)-hypersthene 

(Diopside or augite)=hypersthene
hornblende-(andesine? labradorite)~ 
some with biotite and garnet 

Hornblende~ 

biotite 

Opaques, 
apatite~ 
zircon 

As above; accessories 
replace pyroxene 

Sheared or folded in placeso 
Some hornblende replaces 
pyroxene 

Tilley Ntk 

Tilley Ntk to Edward VIII 
Gulf 

--------------~~-----=------------------------------------~--------------------------------------------------------------------------------------------===.,~--~-

Orthoclase
quartz
bear.ing dark 
bands 

Mafic-rich? 
bytownite~ 

bearing dark 
bands 

Massive to 
foliated; 
migmatitic 
in Law Iso 

Massive to 
finely banded 9 

coarse to fine 

Hypersthene-biotite-garnet
(andesine 9 labradorite)-quartz
orthoclase 9 hornblende in some 

Hypersthene=(diopside or augite)
hornblende-bytownite y biotite 
locally commono Biotit e=pargasi te
bytownite~~ Clinopyroxene~ 

hypersthene-hornblende=bytownite= 
garnet 0 One is biotite= 
orthoclase-quartz-Iabradorite-

As above 

Opaques? 
apatite, spinel 9 

ruti1p.; metallic 
sulphides or 
oxides in some 

Migmatitic in. places; some 
garnet replaces hypersthene; 
some plagioclase recrystallis
ed 

Pyroxene replaces hornblende 
in some 

Wo Law Is~ Tilley Ntk 

Near Fold 10, Crooked. Is, 
near Shark 10 ~ Shau1a L ~ 
Kloa Pt 

hypersthene-garnet 
------------~-------------------------------------------------------------------~~~J~.~~'~~I--------____ --__________ ----_____________________ -----L __________ ~ 

'" - ...... I 

Migmatic 
light bands 

Foliated~ 
coarse 

Biotite-garnet:orthoclase= 
(andesine? labradorite)-quartz 

Disrupt and permeate dark 
bands 

".< .. 

Law Ip-9 islands near 
Mule Pt 

------------------------------------~~--~------~~~----------~------------------------------------------------~-------------------=----------------------------------~--

PEGMATITE 

-BASIC 
.. DYKES 

Massive to 
foliated 
banded 9 very 
coarse 

Poorly folia
ted 9 medium 

Biotite-garnet-quartz-(andesine9 
labradorite-orthoclase) 0 Quartz
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The charnockite contains bodies, up to 1000 metres thick, of 
the Painted Gneiss, and is interbanded with the Colbeck Gneiss. Crohn 
(1959) records that it intrudes members of the Colbeck Gneiss. 

The Mawson Charnockite includes the Mawson Granite and the 
charnocki tic granular gneiss of Crohn (1959). It has been re-named 
because the bulk of the charnockite has the composition of granodiorite 
or adamellite, and granite is rare, and because the name charnockite is 
preferred, to identifY the rook more accurately than the less specific 
names gtanite and gneiss. 

The naI1le chfil.rnockite b used here in the sense in which Holland 
(1900) used the name 'charnockite series', for'great masses of rock 
whose two leading characteristi,cs ,a:!:'e a granulitic structure and the 
invariable presence of a rhombi,a pyroxene among the constituents '. 
Thus some of the light bands in the S'cillwell Gneiss p which crops out 
west of the Scoble Glacier, have 'the composition of'charnockite, but 
they are not great masses of rock and are therefore not named charnockite. 

The field characteristics of the Mawson' Charnockite have been 
described in detail by Crahn (1959) and by McLeod et alo (1966). 

Its essential minerals are hypersthene, quartz, and feldspar 
(commonly both orthoclase and andesine or labradorite). Garnet and 
biotite are common in plaoes p hornblende occurs in a few specimens. 
Zircon, apatite, and opaque minerals are common accessories • 

MCLeod et ale (1966) sub~divided the Mawson Charnockite, for the 
purpose of mapping, into porpJ::wroblastic charnockite, with common large 
feldspar porphyroblasts~ and even-grained charnockite, without porphyro
blasts. The two types have a fairly well defined geographical distribu
tion.. Porphyroblastic charnocki,te forms most exposures in the northern 
part of the Framnes Mountains~ in the islands within 15 kilometres of 
Mawson." and in the western part of the Robinson Group. Even-grained 
charnockite (the charnockitic: granular gneiss of Crohn, 1959) forms most 
of the eastern part of the Robinson Group and the islands west of and 
including the Rookery Islands. Ufs Island and the Einstoding Islands are 
isolated masses of porphyroblastic charnockite. 

In most samples of porphyroblastic charnockite from the Robinson 
Group" pert hi tic orthocle,se alone forms the porphyroblasts. In samples 
from Holme Bay and the ]'ramr1es Mountains? plagioc lase, generally andesine, 
forms the porphyroblasts in some and orthoclase forms the porphyroblasts 
in others. At a few localities, notably at Ufs Island and the Einstoding 
Islands, both orthoclase and plagioclase for~ porphyroblasts in the same 
rock. 

Plagioclase is almost e1l"erywhere dominant in the groundmass of the 
porphyroblastic charnockite. H is generally the more abundant feldspar 
in the even-grained charnockite and in a few places it is the only feldspar. 

In all samples in whioh they occur together, the plagioclase crystals 
are deformed and broken, ~nd the orthoclase is little deform~d. In,many 
sheared rocks, small crystals of orthoclase have grown after the shearing. 
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Orthoclase porphyroblasts common~ include small crystals of plagioclase. 

McCarthy & Trail (1964) su\;-d:!-',~:~ded the oharnockite according to 
its feldspar content in~o :':',nte:,:,media,~e;lha:rnockHe? in which potash 
feldspar is approxi,rnately eq1.!a:i in amv .. mt t:l plagioclase, and basic 
charnocki te, in which plagi (lclase e:lc~eeds potash fe Idspar in amount. 
These types have no reg".llar geographical distribution. The intermediate 
charnockite'is generally associated with small lenses and'dykes of' 
granite-pegmatite and commonly contai.ns a second? undeformed generation 
of quartz and feldspar with biotite in places. It is commonly porphyroblastic 
charnockite, in which the porphyroblasts are orthoclase? and it appears to 
represent basic charnockite to which potash and silica have been added by 
metamomatic processes. 

, Quartz is abundant in all charnockite samples. It is commonly 
strained and granulated, but in mar~ intermediate charnockites a second 
generation of unstrained quartz is present. Most of the quartz is equi
granular with the feldspar of th8 matrix. 

Hypersthene forms up to 25 percent of the basic charnockite, and up 
to 15 percent of the intermediate type? but in many places? particularly in 
the Robinson Group and the Rookery Islands, the hypersthene is relatively 
minor and is accompanied by equal or greater amo'u.:nts of garnet and biotite. 
In most of these rocks, the garnet and biotite appear to have formed at 
least partly by the alteration of hypersthene. In almost every sample, the 
hypersthene crystals are deformed or 'broken by shearing; the hypersthene 
grains are generally smaller than the quartz and feldspar of the groundrnass. 

Garnet, and smaller quantities of biotite? are common almost every
where in the Robinson Group, and :in many pla.ces in the Rookery Islands and 
in the islands and coastal exposures between Ufs Island and Byrd Head. 
Garnet is rare in the charnockite in the Framnes Mountains. 

Biotite, unaccompanied by garnet, is common at'Gibbney Island, the 
Stanton Group, and the islands in Allison Bay. It is generally closely 
associated with deformed hypersthene. 

Small quantities of horxwlende are widespread in the charnockite in 
the Framnes Mountains, and are associated with biotite and hypersthene. 
Hornblende also occurs in small quantities in the Rooker,y Islands, at 
Einstoding Island? and at Ufs Island~ it is associated. with biotite, and 
is accompanied by stringers of garnet in some exposures. Hornblende is 
absent from the charnockite i~ ~he Rcbinson Group. 

Clinopyroxene, probably diopside? is present in addition to hypers
thene in one sample of charnockite from the Robinson Group, and in one 
sample from the North Masson Rangeo 

A small island 500 metres nor'ch of -the north end of Ufs Island is 
composed of rock which closely resembles the oorphyroblastic charnockite in 
colour and texture. Like the charncckite? it is composed of plagioclase, 
orthoclase and quartz, with minor bioti.te and garnet, but it c,ontains no 
hypersthene. 

• 



The common accessory minerals in both the porphyroblastic and 
equigranular charnockite are opaque minerals9 apatite? and zircon • 

. ,M,yloni tic rock ..... 

Black very fine~grailled m;ylonitic rock forms seams up to a ff?w 
millimetres'thick in most exposures of charnockite. The seams commonly 
have no preferred trend, and curve or branch in a haphazard fashion. 
In a few exposures~ they are parallel and form a rock in· which bands of 

• granulated charnockite several centimetres thick are separated by seams 
of mylonitic rock up to a few centimetres thick. 

The mylonitic rocks in the Framnes Mountains are generally 
composed of porphyroclasts of feldspar and hypersthene p or of sheared 
charnockite~ in a granular microcrystalline matrix of feldsparp quartz, 
and hypersthene. Stringers of opaque minerals~ with· a mark~d preferred 
orientation, are common' in them. At Mount Elliott? augen gneiss, com
posed of large feldspar porphyroblasts i~ a matrix of black mylonitio 
rock forms a considerable proportion of the charnockite. Recrystallized 
mylonitic rocks are rare in the Framnes Mountainso 

,. 
All samples of mylonitic rock from the Robinson. Group are partly 

recrystallized and are composed of a fine-grained matrix of quartz, 
feldspar, and bi.otite, containing porphyroclasts which are predominantly 
orthoclase 9 plagioclase~ hypersthene? and garnet form porphyroclasts also. 
The feldspar of the matrix is predominantly orthoclase p with minor 
plagioclase. Lenticles of quartz and biotite have a common orientation in 
these rocks and, as MCCarthy (1963) reports9 have probably reorystallized 
under stress after the shearing which produoed the mylonitic rock. 

In the easternmost island of the Robinson Group? a lens 20·metres 
long in the charnockite is composed of bands of mylonitic tock up to 1 
metre thick alternating with bands of sheared charnookite up to 4 metree. 
Both types of band are cut by irr.egular.bodies of biotite-garnet-quartz
feldspar pegmatite. 

Garnet-quart z-fe Ids par .£..9.9J£ 

The charnockite in the Robinson Group contains many lenses up to a 
few metres thick of garnet-quartz-feldspar rock? which commonly contains 
biotite. Thicker, sheared lenses and bands~ up to 100 metres across, 
occur on seyeral islands in Holme Bay. Small bodies and a few thick bands 
of this rock are also common on the coast between Howard Bay and B,yrd·Head. 
Small bodies of garnet-quartz~feldspar rock in the Framnes Mountains 
generally occur near outcrops of the Painted Gneiss? and are described with 
it? below. 

The garnet-quartz=feldspar rock is commonly composed of bands with 
different textures~ ranging from fine-grained to very coarse-grained, and 
wi'th a foliation produoed by stringers of garnet •. On Thorgaut Island, a 
dyke of massive pegmatitio rock grades into well foliated and banded garnet
quartz-feldspar gneiss? which is broadly conoordant with the foliation in 
the surrounding charnockiteo 

Orthoclase and andesine or labradorite form the feldspar; orthoclase 
predominates in most of the samples examined, and includes small crystals of 
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plagioclase. In the Robinson Group~ both types of feldspar form porphyro
blasts~ which in places) are broken~ strained and altered. Quartz, is 
abundant in all these rocks ~ and is commonly a distinctive blue colour. 
The garnet is generally assC'oiated with small quantities of biotite; the 
garnet crystals are commonly fra.:-:tu::-etl.. Opa.que minerals and apatite are 
common accessories; one sample :f:r.~m the Robinson Group contains 3 percent 
apa tite. A few lenses of these r.ocks p in the Rob inson Group and Holme Bay, 
contain accessory graphiteo Other rare accessories are rutile~ sphene, and 
spinel. Crohn (1959) records monazite in one body in the Robinson Group. 

Some of the larger lenses of garnet=quartz=feldspar rock contain 
bands of garnet quartzite up to one metre thick. 

Fine-grained granulitic rOI?£. 

Dark~' fine-grained granulitic rocks form small lenses, up to 1 
metre in thickness~ which are common in the charnockite in a few islands 
in the Robinson Group and which are abundant In the charnockite within a few 
kilometres of Mawson, and in the Stanton Group. They al130 occur on 
Einstoding Island. In places in the Stanton Group1 bands of charnockite up 
to several centrimetres in thickness alternate with bands of dark granular 
rock of similar thickness? and together they form a rock type which resembles 
closely the Stillwell Gne:1.ss~ described bel:>w. 

Many of the dark granulitic rocks 7 particularly in the vicinity of 
Mawson, are composed of hypersthene, quartz, orthoclase, and plagioclase; 
they are effectively charnockite but differ striking~ from the surrounding 
charnockite in that they are massi.ve and fine=grained. 

Samples of these lenses from the Sta.nton Group and the Robinson Group 
contain clinopyroxene in addition to hypersthene. In a. sample from the 
Robinson Group, some of the pyroxene is ophitic and McCarthy has named the 
rock a norite. In all samples from both groups, plagioclase predominates 
over orthoclase, and it is notably calcic, generally labradorite or bytownite. 
Biotite is abundant· in many lenses and is accompanied by garnet in a few; 
opaque minerals are abundant accessories. In addition to apatite and zircon, 
sphene is an accessory mineral in some lenses. 

Metallic sulphides 

A small lens a few metres long in charnockite at Entrance Is-land, 
one kilometre north of Mawson, is composed of marcasite, pyrrhotite, 
chalcdpyrite, and minor molybdenite. It appears to occupy a shear zone; i:t 
is fully described by McLeod et al. (1966). 

PAINTED GNEISS (New Name) 

The Painted Gneiss is here defined as the gneiss which forms several 
bodies, up to several hundred metres thick9 within the Mawson charnockite 
of the Framnes Mountains~ in Mac.Robertson Land. 

The known exposures of the Pai.nted Gneiss occur from Mount Henderson 
(latitude 67°42'S. ~ longitude 63

0 00 f E.) to the Casey Range (latitude 62 0 15'E., 
longitude 67°45'S.) and to Mount Hordern (latitude 62030IE.~ longitude 
67°55'S.). 

• 
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The name is derived from Painted Peak (latitude 67°45'S., longitude 
62050iE.) in the Framnes MOlln-cainav whj_ch is formed by one of the largest 
bodies of this gneiss. Thi.s peak is designated the type area of the 
gneiss. 

The Painted Gneiss is a heterogeneous unit? but is predominantly 
composed of garnet=quar.tz=feldspar gneiss? with .a considerable amount of 
biotite-quartz-feldspar gneiss and minor quantities of scapolite
clinopyroxene-feldspar gneiss~ calcareous rocks, and doleritic rocks. It 
has been metamorphosed under the conditions of the hornblende-granulite 
sub-facies of the granulite facies of metamorphism? as defined by Tuner 
& Verhoogen (1960). . 

The thickness of this gneiss at Painted Peak is about 300 metres, 
but this section may i.n part be duplicated by folding. 

The age of the gneiss is not known. It is at least as old as the 
Mawson Charnockite, and is almost certainly Precambrian. 

The Painted Gneiss is entirely enclosed by the Mawson Charnockite. 
The garnet-bearing and biotite=bearing members of the Painted Gneiss are 
closely similar to garnet=bearing and biotite-bearing members of the 
Colbeck Gneiss. 

The gneiss has no synonyms. Several of the exposures are described 
but not named by Crahn (1959). 

Garnet-quartz-feldspar gneiss 

The most common rock type in the Painted Gneiss is garnet-quartz
feldspar gneiss, which predominates in gneiss bodies at Mount Henderson, 
at two localities in the North Masson Range, and at another three in the 
David Range. The feldspar in this gneiss is predominantly perthitic 
orthoclase and ~~y porpbyroblasts are perthitic orthoclase. Andesine or 
labradorite occurs in small amOUl1.ts :i.n most samples. Some microc line is 
present in gneiss at Gap Nunatak. Quartz is abundant in the gneiss and 
is strained in places. At Painted Peak, the gneiss contains veins, up to 
a few centimetres thick, of'coarse brecciated quartz with a distinctive 
blue colour. 

Garnet commonly fo~ms only a few percent of the rock, and in places 
it is associated with or is partly.altered to biotite. In a few samples it 
is associated with small quantities of hornblende. Accessory minerals in 
various samples include zircon, apatite y opaque minerals, sphene, rutile 
and spinel. 

The garnet-quartz=feldspar gneiss forms bands up to 100 metres thick. 
These bands are Gommonly themselves texturally banded and contain bands of 
garnet quartzite up to a few metres thick. The gneiss is generally well 
foliated by the paralle1 orientation of stringers of garnet and lenticles 
of quartz and feldspar. 

" 
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.... Biotite-quartz-feldspar gneiss 

At Painted Peak, Mount Elliot, and Mount Hordern, the bands of 
garnet-quartz-feldspar gneiss alternate with bands, up to 20 metres thick, 
of iron-stained biotite-qu.artz~feldspar gneiss. In the few samples of 
biotite-quartz-feldspar gneiss obtained, plagioclase~ in the range 
oligoclase to bytownite? is the only feldspar present. Biotite is 
generally much more abundant in these rocks than garnet is in the adjacent 
garnet-quartz-feldspargneiss; in some bands, biotite forms up to 60 
percent of the rock. At Mount Hordern, the biotite is closely associated 
with pale-brown hornblende, hypersthene? and augite(?). McCarthy (1963) 
suggests that the biotite and the hornblende are partly converted to 
pyroxene. 

Similar biotite-bearing gneiss forms lenses? tens of metres in 
length, in the charnockite forming the bulk of the North Masson Range, 
within a few hundred metres of the main gneiss body at Painted Peak. 
One lens is a quartz-andalusite~oligoclase~biotite rock; McCarthy 
suggests that the andalusite has formed from the biotite. Another is a 
spinel-garnet-labradorite-biotite rock with small inclusions of 
sillimanite(?) in the biotite. Associated with these biotite-bearing . 
lenses, and included in them in places? are lenses of similar size composed 
of bytownite, clinopyroxene, and sphene. 

Trost Peak? in the South Masson Range, is composed of biotite-rioh 
gneiss interfolded with pyroxene-bearing quartzite. The gneiss is mainly 
composed of biotite, orthoclase, and bytownite, with some hypersthene and 
quartz. The biotite is probably annite and is intimately associated with 
!:,!,mall crystals of sillimanite and spinel. The quartzite is 95 peroent 
quartz and contains diopside and hypersthene assooiated with. small 
quantities of bytownite, biotite~ and sphene. 

Scapolite-clinopYroxene-feldspar gne~~. 

Scapolite-clinopyroxene-bytownite gneiss forms bands up to 50 
centimetres thick within the garnet-quartz-feldspar gneiss at Painted Peak, 
and the bands are linked in places by very ooarse-grained massive veins, 
composed also of scapolite, clinopyroxene, and feldspar, which out sharply 
across the intervening garnet-quartz~feldspar gneiss. 

The scapolite-clinopyroxene-bytownite gneiss is itself oomposed of 
bands" up to a few centimetrestlfick, of pyroxene-rioh material alternating 
wi th ~ands of similar thiokness rioh in bytownite and';soapol1te. 

The scapolite has been formed by alteration of the bytownite. In 
one samplescapolite predominates and only small relios of bytownite 
persist. The pyroxene is diopsi.de in one sample, and is probably augite 
in the rest. Sphene is an abundant accessory in this gneiss; one sample 
contains a small quantity of quartz. 

Scapolite-pyroxene-feldspar gneiss forms grey bands, at least a few 
metres thick, in a geologically li ttle.,known gneiss body formi.ng Phillips 
Ridge. A sample is composed of andesine? clinopyroxene, which is probably 
augite, and scapolite .. ;.i:n close association with sphene. Opaque minerals 
are abundant accessories, and zoisite(?) occurs in small quantities. 
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Similar sphene-scapolite-diopside-bytownite rocks have been des
cribed by Bayly (in Roberts 9 '1961) 9 from samples collected by Stinear in 
1954 near Mawson, where they form small lenses in the charnockite. One 
sample from Mawson contains wollastonite(?)~ in another, scapolite, 
calcite, and vesuvianite occur in a rock which is 50 percent diospide. 

Clinopyroxene-feldspar gneiss at Mount Elliott in the David Range 
is composed of thin black and white bands and is closely similar in 
texture to the scapolite~bearing rocks described above. It forms a band 
a few metres thick in brecciated charnockite within several metres of 
the contact of a body of Painted Gneiss at least 500 metres thick. 
Scapolite is absent from this banded gneiss 9 which is composed of clear 
grains of bytownite and cloudy grains of antiperthite, with diopsidic 
augite (about 30 perce~t of the rock), small ~uantities of ~uartz, and 
accessory sphene and apatite. 

Calcareous rock 

Calcareous rocks in the Painted Gneiss are represented by an ill
defined body of marble at Painted Peak and by bands of dolomite-sillimanite 
schist at Phillips Ridge. 

The marble is a muscovite-diopside-calcite rock9 which appears to 
form a pod 9 a few metres thick9 near the boundary of the Painted Gneiss 
with the charnockite, on the s~uth side of Painted Peak. 

The dolomite-sillimanite schist forms bands, several metres thick, 
alternating with bands of scapolite-clinopyroxene-feldspar gneiss, and 
of other gneisses which were not examined~ at Phillips Ridge. The schist 
contains a few percent of graphite 9 and accessory magnetite, pyrite, and 
wollastonite(?) • 

Quartz-feldspar rock 

Massive ~uartz-feldspar rock occupies at least part of the southern 
boundary of the gneiss body forming Painted Peak. The rock is intense~ 
sheared; the ~uartz is strained and is a distinctive blue colour. Most of 
the feldspar is perthitic orthoclase; the rest is antiperthitic andesine. 
Angular or embayed grains of hypersthene are scattered through the rock. 

Similar rocks form smaH concordant lenses up to a few metres long, 
in the Mawson Charnookite in various places. 

Dolerite 

Metamorphosed doleritio rocks form three massive dark concordant 
lenses at Painted Peak, near contacts with charnockite. The lenses are 
composed of plagioclase in the range andesine to bytownite, hypersthene, 
and a clinopyroxene which is probably augite. One sample also contains 
abundant hornblende; small ~uantities of ~uartz and biotite occur in the 
others. All three have traces of an ophitic texture, though the rocks have 
probably been recrystallized. IO.:?a~ue minerals and apatite are accessory in 
these rocks. Zircon occurs in one, rutile(?) in anothero 



A basic dyke cutting the charnockite at Entrance Island, near 
Mawson, a sample of basic charno:::kHe from the Robinson Group, and a 
dark lens in charnockite in that group all resemble closely the doleritic 
rocks of Painted Peak. 

Boundaries 

At the north side of Painted Peak, the contact of the Painted Gneiss 
with the Mawson Chal.'nockite (Fig. 2a) i.s a gradation over about 100 metres 
from light grey garnet-quartz-feldspar.' gneiss through a. light grey quartz
feldspar rock with only scattered crystals of dark mineral into yellow
brown even-grained charnock:i.te. A co:n:.;ordant foliation runs through all 

. these rocks. A similar type of gradational boundary occurs between garnet
quartz-feldspar gneiss of the Painted Gneiss and Mawson Charnockite at 
Mount Henderson and Gap Nunatak. 

The southern boundary of the gneiss body at Painted Peak is poorly 
exposed and appears to be occupied by blue quartz-feldspar rocks which are 
intensely sheared. A band of charr.ock:i.te, about 100 metres thick, occurs 
within the Painted Gneiss about 400 metres from the southern boundary. At 
the contact of this band with the gneiss, bands of even-grained charnockite· 
alternate with bands of garnet-qa~rtz-feldspar gneiss and with bands of 
biotite-quartz-feldspar gneiss. All the bands are several centimentres 
thick. 

The gneiss body is both overlail2 and underlain by charnocki te, 
dipping from 40° to 70°, but the struct~~e of the bOQY suggests that it 
occupies a synform 7 and may h8\"19 been folded into the charnockiteo 

The gneiss body on the west side of Mount Elliott is in contact 
with sheared charnockite and augen g~eiss (Fig. 2b). The contact is sharply 
defined by a narrow zone of breccia, composed of angular fragments of 
charnocki te in a matrix of black !I"{{lo!).:V;ic rock, adjoin:tng banded clino
pyroxene-feldspar gneiss wh!ch is not evidently deformed. Biotite-quartz
feldspar gneiss forms abundant bands and lenses in the predominant garnet
quartz-feldspar gneiss near the contaDt, but it diminishes in abundance 
away from the contact. 

Biotite-quartz-feldspa.r gneiss i.s similarly abundant near the contact 
of garnet-quartz-feldspar gneiss with Mawson Charnockite on the west side 
of Mount Hordern (Fig. 2c), and is also less abtL"'ldant in the central part 
of the gneiss body. 

The contact of the body of ga.r-net-quartz-feldspar gneiss with 
charnockite at the south-west end of the North Masson Range has an intrusive 
appearance. It is sharp, and within a few metres of the contact the gneiss 
contains blocks of charnockite up tc a metre across; angular promontories 
of the gneiss project a few centimetre8 into the charnockite. Bands of 
biotite-rich gneiss, seve=al centimetres th1ck, are again abundant in the 
gneiss near the contact. 

The little-known gneiss body at P'rl::llipa Ridge dips at about 300 

beneath the charnocki te forming the adjacent FE~:cguson Peak. The contact has 
not been visited. 



COLBECK GNEISS. (New Name) 

The Colbeck Gneiss is here defined as the gneiss which forms the 
coast of Mac.Robertson ~~d between the Colbeck Archipelago (~atitude 
61 25'S., longitude 61° 01'E.) and Campbell Head (latitude 61 25'S., 
longitude 60039'E.). 

It also forms a few bodies, up to 100 metres thick, within ·the 
Mawson Charnockite in the Stanton Group, and the isolated islets of ~ow 
Tongue and Tongue Rocko 

The name is derived from the Colbeck Archipelago, which is pre
dominantly formed of this gneisso 

The type area of the gneiss comprises the exposures of bedrock on 
the east and on the west sides of the Taylor Glacier. 

The gneiss is made up of garnet-biotite-quartz-feldspar gneiss, 
exposed east of Taylor Glaoier, and of sillimanite-oordierite-garnet
quartz-feldspar gneiss, exposed west of Taylor Glacier and at the Stanton 
Group and ·Low Tongueo Its outorop also contains bodies of distinotive red 
granite up to a 100 metres long. 

The Colbeck Gneiss has been metamorphosed under the oonditions of 
the hornblende-granulite sub-facies of the granulite facies or of the 
sillimanite-almandine sub-facies of the amphibolite facies, as defined by 
Turner & Verhoogen (1960)0 . 

The thickness of the gneiss is unknown, as it is intense~ oontorted 
and deformed. It covers an area in excess of 50 square kilometres. 

The age of this gneiss is unknown. It appears to be interbanded 
with the Mawson Charnookite south of the Colbeck Arohipelago, but Crohn 
(1959) has desoribed exposures in which the charnookite intrudes this gneiss. 
It is at least as old as the charnockite, and is almost oertain~ Preoambrian. 
It probably has a gradational (Jontact with the Stillwell Gneiss, whioh forms 

. the coast 25 kilometres west of Campbell Head, on the west side of the broad 
Sooble Glacier. 

Many rocks in the Painted Gneiss are olose~ similar to the garnet
biotite-quartz-feldspar rocks in the Colbeok Gneiss east of Taylor Glaoier. 
However, they are so separatetl by distance that they have been named 
separately. The gneisses at Low Tongue and Nora Island whioh are inoluded 
in the Colbeok Gneiss are identical with the cordierite-sillimanite-bearing 
rocks in the Colbeck Gneiss exposed west of Taylor Glacier. 

The garnet-biotite-quartz-feldspar gneiss between Byrd Head and T~lor 
Glacier contains orthoclase and plagioclase, both in abundanoe. The 
plagioclase is generally predominant; it is andesine or labradorite. Quartz 
is also abundant and biotite and garnet are common. The gneiss is sheared 
and some orthoclase, quartz, and dark minerals are reorystallized. Opaque 
minerals, apatite, and zircon are accessory. 
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Bands of quartzite, up to several metres in thickness, are common 
in these gneisses, and bodies of red granite, up to 100 metres long, are 
generally elongated parallel to the foliation of the gneisses. In many 
places where the foliation is intensely folded on a small scale, the 
granitic material, has permeated the deformed gneiss, forming migmatite. 

The relationships of gneiss, quartzite, and ~anite on a large 
scale are shown in the sketch map of Norris Island ~Fig. 3). At Cape 
Bruce, dykes of fine-grained granitic rock, less than 1 metre thick, 'cut 
the foliation of the gneisses. 

The granite is generally red, in contrast to the grey gneisses, and 
coarse-grained. It ranges from massive to well foliated and is pre
dominant~ composed of perthitic orthoclase, with microoline(?) in plaoes. 
Quartz is abundant; andesine is prominent in a few specimens, but is 
general~ subordinate. Garnet and biotite are also subordinate. Aooessory 
minerals are scarce, but opaque minerals, zircon, apatite, and sphene 
ooour in various samples. ' 

. The sillimanite-oordieri te-garnet-quartz-feldspar gneiss between 
T~lor Glaoier and Campbell Head is predominantly oomposed of perthitic 
orthoolase with miorocline(?) and abundant quartz. Oligoolase or 
andesine is common in places. Sillimanite, garnet, and oordierite 
individually form up to 5 percent of some rocks and are rare in others. 
Biotite is generally accessory, as are opaque minerals and. ziroon; spinel 
and sphene occur in one s~ecimen. The gneiss is oommonly sheared. 

Intensely sheared sillimaxlite-garnet-quartz-feldspar gneiss also 
forme one small island about 3 kilometres east of Taylor Glaoier. 

A body of distinctively banded gneiss similar to the Stillwell Gneiss 
was mapped by MoLeod et ale (1966); it extends 2 kilometres southwards 
along the west side of Taylor Glacier and is made up of light bands of .' 
garnet-quartz-feldspar gneiss alternating with dark bands of garnet-biotite-'" 
hyperthene-quartz-feldspar gneiss,. Bands of both types range up to a metre " 
in thickness. A typical light band is similar in appearanoe to garnet
quartz-feldspar gneisses of 'the Colbeok Gneiss on the east side of Taylor 
Glacier; it contains plagioclase and orthoolase in approximately equal 
quantities. In a typical dark band, plagioclase predominates and biotite, 
quartz, and hypersthene occur together in the darker parts of the rooko 
The biotite is closely associated with hypersthene and minor garnet. 

;..:""u£ 

On a small island 300 metres north-west of the west point of ~orris 
Island (Fig. 3) irregular patches of a light green sphene-quartz-pyroxene
plagioclase rock occur within a seam of ~lonitio rock about 1 metre thick. 
The plagioclase is labradorite or bytownite and the pyroxene is diopsidic 
augite; zircon is aocessory. 

Straight seams of ~lonitic rock, commonly ~ith a remarkably constant 
strike and ranging up to 3 metres in thiokness, cut the foliation of the 
gneisses in many places between Byrd Head and Campbell Head. Some thiok 
seams contain large blocks of gneiss. The mylonitic material is composed of 
finely granulated minerals present in the gneiss, though a specimen from 
Norris Island contains hypersthene, whioh is absent from the adjoining gneiss. 
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Opaque minerals have recrystallized along lines of shearing in one mylonitic 
rock, and another mylonitic rock? which contains patches of pegmatitic 
material, appears to be at least partly recrystallized. 

Much information on the bQl2.udary of the Colbeck Gneiss with the 
Mawson Charnockite has been c;btained f::-om Croh..7l (1959) and from McLeod" 
et ale (1966)~ Between Ufs Island and Byrd Head~ garnet-biotite-quartz
feldspar gneiss of the Colbeok Gneiss is interbanded on ~ la,rge scale with 
charnockite. Crohn (1959) notes that charnockite forming-ridges south and 
west of Byrd Head contains both hypersthene and biotite. At Byrd Head, 
the charnockite contains more 'biotite than hypersthene; Chapman Ridge, 
which extends south-westwards from Byrd Head 9 appears to be a band of 
biotite-bearing charnockite 1 a few hundred metres thick, which is the western
most representative of the Mawson ChaT.'nockite. 

At Norris Island and on the mainland a few hundred metres west of 
Byrd Head, biotite-quartz~feldspar gneisses are dark? granular rocks which 
superficially resemb Ie even- grained eharnocki te. Farther west, near T83'lor 
Glacier and in the central and western parts of the Colbeck Archipelago, 
the biotite-quartz-feldspar gnei.ss is commonly banded and has a varied 
texture and colour. ' 

The boundary appears to be gradational through a zone in which 
Colbeck Gneiss is interbanded with Mawson Charnockite. Crohn (1959) however, 
describes contacts between charnockite and gneiss on Ufs Island which in
dica te that the charnocki te ~.ntrudes the gneis s. 

STILLWELL GNEISS (New Name) 

The Stillwell Gneisa is here defined as the gneiss which forms the 
cosst of ~emp Land from the Tilley Nunatak (la~itude 67 24'S., l,ongitude 
60 02'E.) to the head of Edward VIII Gulf and to the Jagar Islands ~latitude 
66°33'S., longitude 57°'15'E.) north of the Gulf. 

The name is derived from the Stillwell Hills (latitude 67°25'S., 
longitude 590 28'E.), where the gneiss is extensively exposed. The Stillwell 
Hills are designated the type area of the gneiss. 

The gneiss is made up of light~coloured bands of quartz-feldspar 
gneiss alternating with dark bands of massive hornblende-pyroxene-plagioclase 
rock; both types of band range from a few centimetres to a few hundred 
metres in thickness. 

The Stillwell Gneiss has been metamorphosed under the conditions of 
the hornblende-granulite sub-,facies of the granulite facies ~ as defined by 
Turner & Verhoogen (1960)0 

The thickness of the gneiss i,s not known? but it probably exceeds 
10,000 metres. Exposures of this gneiss are scattered over a area of 1000 
square kilometres. 

Ravich & Krylov (1964) qu.ote ages ranging from 620 to 535 m.y. for 
samples taken within the outcrop of the Stillwell Gneiss in the Oygarden 
Group; the samples are migmatite and pegmatite. The gneiss is Precambrian. 
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The Stillwell Gneiss appears to have a gradational contact with the 
Colbeck Gneiss, and wfth u,'"lll8lIled quartz~feldspar gneiss near the head of 
Edward VIII Gulf described by McLeod et a.l~ (1966). It also (;ontains bodies 
of charnockite u,p to a few hundred metres across, whbh appear to be con
formable light-cole,ured bands, but which are closely similar to the Mawson 
Char.oockite" 

.' 
In the vicinity of the Stillwell Hills, dark bands form up to 30 

percent of the Stillwell Gneiss, and they are commonly less than 10 metres 
thick~ West of Stefansson BaY, and particularly west or the Hoseasoh . 
Glacier, dark bands in ~y places form an even smaller percentage of the 
gneiss, ranging from about 5 to about 25 peroen~. In exposures between 
Havstein Island and the head of Edward VIII Gulf, scattered dark bands up 
to 30 metres thick occur and these thick banda are common in places on 
many large islands in the Oygarden Group~ and at Kvars Promontory. A few 
of the thick dark bands are disoordant~ they cut across the foliation of 
the light bands and trunoate th:i.n dark bands and they appear to be meta
morphosed basic sills. Howeyer, the bulk of the thick dark bands are 
concordant, and in texture and mineralogy are identical with thinner dark 
bands. The distribution of the thi.ck bands is similar to that of the 
basic dykes in the' Stillwell Gnei.ss, desoribed below, and they are possibly 
all metamorphosed minor intrusiyes. . 

The contacts between light bands and dark bands are generally sharp, 
though gradations extending up to a few centimetres are common. 

Light bands 

The light bands of the Stillwell Gneiss are essentially medium
grained plagioclase-quartz~orthoolase gneiss with small quantities of dark 
minerals. The foliation j,s produced by the preferred alignment of 
lenticular masses of quartz and feldspar and of individual crystals of dark 
minerals. . 

. 
The plagioclase ranges from oligoclase to labrador! te; typioaily 

it is andesine. In a few light bands~ orthoclase is the only feldspar 
present, and in a very few, plagioclase is the only feldspar present. Quartz 
is abundant and forms oyer 50 percent of many light bands; in several 
places some of the light bands are quartzites. 

Hornblende and hypersthene are "the predominant dark minerals in the 
light bands between'the ScobIe Glacier and the Hoseason Glacier; small 
quantities of biotite and garnet also occur in most of these rocks. 

Westwards from the Hoseason Glacier to Edward VIII Gulf, biotite and, 
in particular, garne·t inc:;rease in abundanoe in the li.ght bands and horn
blende and hypersthene decrease» plagioclase is absent from some bands. 
At Kvars Promontory, in Edward VIII Gulf, garnet is the predominant dark 
mineral in the light band.s. 

Clinopyroxene is ver,y rarely present in light bands, though it oc~urs 
in most dark bands. 'rhe co~tIlon accessory minerals of the light bands are 
opaque minerals, apatite, and zircon. 



Sillimanite occurs in garnet=bearing light bands at ~obbs Islands 
and at Tilley NUnatak,.at the eastern limit of the Stillwell Gneiss; 
spinel is accessory in some of these bandso The exposures are separated 
only by the ScobIe Glacier from the sillimanite~garnet~bearing gneisses 
forming Campbell Head, at the. weste:rn limit of the Colbeck Gneiss. 

Scapolite has formed by the alteration of andesine in a sphene
bearing light band at the west end of Shaula Island. Rutile is 
accessory in a quartzite at the west end of Shaula Island and in a light 
band in the Crooked Islands. Spinel is accessory in a light band ad
joining a magnetite-bearing dark band near the west end of Shaula Island. 

Dark bands. 

The dark bands of the Stillwell Gneiss are typically massive 
medium-grained granulitic clinopyroxene-hypersthene-hornblende-plagioclase 
rocks, in which the plagioclase is and.esine or labradorite. The clino
pyroxene ranges in composition from diopside to augiteo The common 
accessory minerals of·the dark bands are opaque minerals, apatite, and 
zircon. 

The increasing abundano9 of gaxnet and biotite westwards in the 
light bands is only reflected in the dark bands to the extent that garnet 
is probably more common west of the Hoseason Glacier than east of it. 

A concordant dark band, 10 metres thick, at Kvars Promontory 
contains well defined aggregates of quartz and feldspar towards one 
margin which resemble in size and shap~ vesicles in a lava flow. At the 
westernmost island of the Creaked Islands? a concordant dark band about 
6 metres thick is composed 'of pillow-like masses up to.2 metres. long by 
1 ,metre thick, separated by selvedges of felsic 'material; the band ' 
closely resembles a pillow laya. 

The differences between disoordant dark bands and the typical con
cordant dark bands are slight. At Kvars Promontory, a concordant dark 
band contains a little less dark m:i.neral than the discordant'band which 
cuts it, and is coarser. The disco,:rdant bana. contains relatively more 
pyroxene, the concordant band more hornblende. 

Atypical thin dark bands occur at various localities between Fold 
Island and the west end of the Oygarden Grcup. These bands are unusually 
rich in dark minerals, which form over 50 percent of some, and contain 
bytowni t~ instead of the typic8,1 andesine or labradorite. They are gener
ally less than 2 metres thick. In some exposures these dark bands are 
composed of thinner bands, up to a few centimetres thick, alternately rich 
in feldspar and in dark minerals. . 

The atypical dark bands comprise bands rich in garnet and pyroxene, 
common on islands within a few kilometres of Fold Island, pargasite
bearing rocks at Crooked Islands and at Kloa Point, and garnet-rich rocks 
at Shark Island. 

The pargasite-bearing rocks. contain no clinopyroxene and little 
hypersthene. The amphibole pargasi-ce, closely related to hornblende, 
forms almost all the dark minera},. In the other atypical dark bands the 

) 



minerals present are not markedly diffe~ent from those which form the 
typical dark bands, but opaque minerals are general~ abundant acce~sor
ies. Ilmenite, sphalerite, pyrite, and chalcopyr:i,te variously occur in 
small quanti ties in these bands, and. one 'band about 30 metres thick, at 
the north-east corner of Shaula Island, is about 30 percent magnetite, 
concentrated in small lenses up -to several centimetres long. 

,Migmatitic and other banB! 

The Stillwell Gneiss forming the western part of the Law Islands 
is predominantly composed of thick light bands of biotite-garnet-quartz
feldspar gneiss which invade and disrupt the dark bands. In many places' 
parts of dark bands have been converted to migmatite composed of frayed
out bodies of dark material apparently permeated by the light material; 
the dark bands contain quartz, ,and orthoclase is the predominant· felds
par'in them. Orthoclase also predominates in a dark band at Tilley Nuna
take 

In these light bands quartz is abundant or'predominantp'and 
garnet·and biotite are the only dark minerals Observed. Andesine or 
labradorite predominates over orthoclase. Plagioclase, hornblende, and 
hypersthene form the bulk of the dark bands but they are accompanied by 
considerable amounts of biotite, garnet, quartz, and orthoclase, which 
are typically rare or absent in dark bands of the 'Stillwell Gneiss. , 

Light bands similar in composition to, those in the western part 
of the Law Islands occur ,on a few small islands between the west side 
of Broka Island and Mule Point, on the east side of the Hoseaso~ Glacier. 
Dark bands are thin and scattered on these islands, and textural and 
compositional varieties of light~coloured garnet-bearing and biotite
bearing quartzite and quartz-feldspar gneiss form the'bu~k of all the ex
posures. ' 

At .Mule Point, bands of massive white quartz, resembling reef quartz, 
occur in the Stillwell Gneiss.and'range up to a few metres in thickness. A 
typical band contains only scattered crystals of feldspar and a few ~ains 
of zircon and opaque mineral, in addition to the quartz. A few dark bands 
at Mule Point are composed almost entirely of~hypersthene, with small 
amounts of quartz and green hqrnblende. 

Some light bands, up to several metres thick, of garnet-quartz
feldspar gneiss and garnet quartzite which crop out on islands between 
Fold Island and the Stillwell Hills are heavily stained by iron. In a 
few exposures these'bands carry bright green copper stains, up to a metre 
across, but none of them appears to contain more than a fraction of one 
percent of chalcopyrite. 

A large mass of this type of garnet-quartz-feldspar gneiss, con
taining also sillimanite and graphite, forms Ives Tongue and adjacent 
small islands. This outcrop has been tentatively identified as Colbeck 
Gneiss by MCLeod et ale (1966). 

Boundaries 

The boundary of the Stillwell Gneiss with the Colbeck Gneiss is 
effectively concealed by the Scoble Glacier. However, the presence of a 
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concordant body'of hyper.sthens=bearing banded gneiss~ similar to the 
Stillwell Gneiss, within the Colbeck Gneiss on the west side of Taylor 
Glacier, and the presence of sillimanite=bearing garnet~quartz-feldspar 
gneiss at Tilley Nunatak and lves Tongue, within the Stillwell Gneiss, . 
suggest that the boundary i,s gradational. The relat:l.onship of 
sillimanite-bearing gneiss to Py::·oxene .. bsaT.·ing banded' gneiss is shown 
in figure 4. 

McLeod et at. (1966) note ·that the Stillwell Gneiss probably. 
grades into unnamed quaxtz~feldsp9.r gneiss w'est of the ,head of Edward, 
VIII Gulf. 

PEGMATITE DYKES 

The pegmat:i.tes described. hers are generally very coarse-grained 
massive biotite-garnet~qua.rtz··feldspa..-r rocks forming dykes, up, to 10 
metres thick, which cut sha.:rply across the foliation of the country rocko 

These pegmatite dykes are most abu:ndant i.n the Stillwe~l Gneiss 
and in the Colbeck Gnei.ss o They Gl~m:l.r in the Mawson Charnockite mainly 
in the Robinson Group,i on some islands in Holme Bay and along the .coast 
between Gibbney Island and Byrd. Hesr10 In. all these formations and in the 
Painted Gneiss many concordant lenses oomposed o,f. very cQarse-grained 
biotite-garnet-quartz-feldspar roc}:s resemble pegmatit~s. They are .. not 
described with the pegmatite dykes beoause m.ost of them have a foliation 
parallel to the foliation. in the OouxJ.try ro(~k, aXld :i.n the Colbeck Gneiss, 
the Painted Gneiss, and the Stillwell Gneiss they commonly grade into 
coarse-grained or medium-gTai:ned country rock of similar compositiono 

'~he pegmatite dykes are made up largely of quartz and feldspar, 
with a few percent of garnet and bi'otlte. M"s.t rocks contain some' ortho
clase and some plagioclase, which is andesine or labradorite. Orthoclase 
is the dominant feldspar :i.n some roc;ks and plagioclase in others. Some 
pegmatite in the Stillwell Gneiss contain no crthoclase. 

In the Colbeck Gnei.sl:i east of Taylor Glacier, the central parts 
of pegmatite dykes are enriohed in feldspar, and the ma.-rgins are enriched 
in biotite and garnet. 

On the north coast of Broka Island~ a dyke several met:r:es thick is 
composed partly of massi:ve quax:'tz-ruicrocline rock and partly of foliated, 
coarse-grained biotite~orthoclase~qua:rh-plagioclase rock. 

, , 

Opaque minerals ar.e the most abu.ndant s.ccessory minerals ,in the 
pegmatite dykes. One dyke at Tilley Ninatak contains accessory amounts 
of ilmenite and titanhematite~ ilmenite occurs in at least one dyke in 
the Robinson Group. 

A mineral which is probably xenot:i.me OCIJurs in accessory amounts in 
at ~east two pegmatite dykes ill the Colbeck 'Gr.eiss and :i.n one dyke 'in the 
Stillwell Gneiss. Another mineral which forms dark glassy crystals up to 
a few centimetres across in a pegmaU.te dyke at Ti.lley Nunatak is probably 
allanite 0 

,.1.1. 
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BASIC DYKES 

Metamorphosed basic dykes occur in the Stillwell Gneiss between 
Broka Island and the head of Edward VIII Gulf. 

The basic dykes range up to 10 me'tres in thickness, and closely 
resemble the typical dark bands in the Stillwell Gneiss. The dykes have 
a granular 'texture, and they are commonly faintly foliatedo All the 
minerals in them appear to have recrystallized. 

Plagioclase, labradorite or andesine, is predominant in the dykes; 
hornblende is the most abundant dark mineral, and hypersthene is general 
more abundant than clinopyroxeneo Biotite is commonly intergrown with 
the other 'dark minerals, and small garnet crystals are scattered through 
some dykes. Opaqlle minerals and apatite are accessory in most' dykes. 

At Kloa Point and in the western part of the Oygarden Group, the, 
dykes are little deformed. In the eastern part of the Qygarden Group, 
some dykes are discordant lenses only 20 metr'es long, and have' a faint 
foliation parallel to their long axis. On the south coast of Broke: 
Island, dykes are deformed in·to sinu.ous bodies. The contact of one of 
these dykes with the gneiss is a zone of ~lonitic rock a few millimetres 
thick. 

Concordant lenses of doleritic or noritic rook, with relics of 
ophitic texture, oocur in the Painted Gneiss at Painted Peak and in the 
Mawson Charnockite in the Robinson Group. These lenses ~y represent 
deformed and metamorphosed basic dykes. 

A basic dyke which outs the Mawson Charnockite on West Arm at 
Mawson and on the adjoini.nf3' Entranoe Island is described as a hypersthene 
granulite by Stinear (1956). A dolerite dyke, 1 metre thiok, oute poorly 
foliated charnockite on Stinear Island, and is distinguishable f~om it only 
because of its smaller grain~si,ze. It has relics of ophi tic texture in 
places, and is composed of oalcio andesine (55 percent) and pyroxene (45 
percent), made up of both hypersthene and augite(?), with aooessory 
biotite, opaque minerals, apatite, and zi,roon. 

STRUCTURE 

The structure of the rooks described in this report has been dis
cussed broadly by MCLeod at ale (1966). Foliation is well expressed in all 
the major rock units. In the Mawson Charnockite and the Painted Gneiss 
the dominant trend of foliation is northwards. In the Colbeok Gneiss the 
trends of foliation range from north to north-east, and in the Stillwell 
Gneiss the foliation and the bandi,ng trend predominantly eastwards. 

No abrupt changes in the directions of these' trends occur near' the 
boundaries of the major rock units and there is no evidence of struotural 
unconformity between any twoo Large bodies of Painted Gneiss at Painted 
Peak; Phillips Ridge, Mount Elliott, and Mount' Hordern appear to dip oon
cordantly beneath the adjacent charnockite, and the trends of foliation 
are concordant in both units along the steeply dipping boundary between 
Mawson Charnockite and Colbeck Gneiss, between Byrd Head and Taylor Glaoier. 
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Small-scale isoclinal or near~isoclinal folds, up to one metre 
across, are common in the Stillwell Gneiss and in the Colbeck Gneiss, 
and occur in the Painted Gneiss at Trost. Peak. Larger folds of similar 
type, 100 metres and more across, are distinguishable in several places 
in the Stillwell Gneiss, and in the Painted Gneiss at Trost Peak and 
Painted Peak. 

Shearing on a microecopio scale is evident in many samples of all 
the major rock units, but the development of ~lonitic rocks is restrict
ed to the Colbeck Gneiss and the Mawson Charnockite and they are much 
more abundant in the latter unit. In most exposures of the charnockite, 
the seams of mylonitic rock are only centimetres thick and have no 
preferred trend; in a few exposures, in the Robinson Group and Holme 
Bay, relatively thick seams of mylonitic rock parallel the foliation in 
the charnookite. 

The scattered seams of mylonitic rocks in the Colbeok Gneiss 
range up to 2 metres in thickness~ . in places two seams run parallel for 
distances up to 100 metres, and alm.ost all seams c'?-t abruptly the foli
ation of the folded gneiss • 

. Some basic dykes in the Stillwell Gneiss, at Broka Island in 
particular, are deformed into irregular shapes. Most basic dykes are 
at least faintly foliated, and one in the western islands of the Qygarden 
Group is emplaced along the plane of a thrus"b which displaces folded 
Stillwell Gneiss. 

At least one episode of deformation has followed the development 
of foliation in all the major rook unl.ts. In the Stillwell Gneiss, the 
Colbeok Gneiss, and to a lesser extent the Painted Gneiss, it is repre
sented by near-isoolinal folds; in the Mawson Charnookite what is 
probably the same episode is represented by the mylonitio rooks. 

The presenoe of mylonitio rocks cutting folds in the Colbeok Gneiss 
and of deformed basic dykes su.ggests that a second episode of deformation 
occurred. The wide variation in the degre~ of deformation in the dykes 
and the absence of mylonitic rocks in the Stillwell Gneiss perhaps indicates 
that this episode was localised, and it may be merely the waning stages of 
the first. 

GEOLOGICAL HISTORY ---_._-,-'. 
Original rocks 

McLeod et al. (1966) discuss the origins of the major rock types 
described in this Record. 

The prObable origi.n of the Stillwell Gneiss is most readily dis
cerned. The typical concordant dark bands, composed of hornblende, pyroxene, 
and andesine or labradorite, p=obably represent andesitic or basaltic lavas 
and pyroclastic rocks. The presence of pillow-like struotures in a dark 
band in the Crooked Islands and of a.rn;y·gdale-like aggregates in a dark band 
at Kvars Promontory, and the strong mineralogical similaxities between the 
dark bands and metamorphosed basic dykes, strengthen this conclusion. The 
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partly discordant dark bands in the banded gneiss' possibly represent 
minor intrusions emplaced during or shortly after the volca~ic activity. 

,:" 
Atypical dark bands characterised by the predominance of bytownite, 

inc luding the pargasi te-bearing bands, the garnet~rich bands., and many 
bands excepttonally rich in hornblende and pyroxene, may be metamorphosed 
calcareous sediments. The pargasite-bearing bands and some bands rich in 
hornblende and pyroxene display small-scale compositional banding that 
could have originated during deposition.·· The garnet~:t'ich bands, with 
sulphide and iron-oxide minerals, are similar to"skarns produced from 
limestone by regio~al metamorphism, desoribed by Ramberg'(1952). 

Light bands in the Stillwall Gneiss which contain sillimanite or 
scapolite represent clayey and calcareous sediments respeotively. Most 
quartzites are probably recrystallized sandstones. Disoordant light 
bands are common only in the western part of the Law Islands where the 
rocks have evidently been mobilised and recrystallized. Elsewhere, the 
light bands appear to be concordant with the great majority of'the dark 
bands, and represent sediments of ' various compositions separating the' 
volcanic rocks represented by the ~y.pical dark bands. None of the light 
bands appears to be'intrusive."-\. 

The sillimanite-bearing gnei~~es which form the bulk of the 
Colbeok Gneiss exposed between Cape'iBruce and Campbell Head probably 
represent clayey sediments. The biotite-garnet-quartz-orthoclase gneisses 
which form the great bulk of the Colbeck Gneiss between Chapman Ridge 
and the east side of Taylor Glacier are of uncertain origin. They probably 
also represent .sediments, since they contain a few small bodies of 
sillimanite-bearing gneiss. 

The calcite-bearing and. sc~polite-bearing members of the Painted 
Gneiss probably represent oalcareous sediments, and. the sillimanite
bearing gneiss and associated quart.zite at Trost Peak are probably also 
metamorphosed sediments. Many small lenses'in the Mawson Charnockite are 
bytownite-bearing rocks rich in dark minerals, and are similar to the 
atypical dark bands in the Stillwell Gneiss, which may be metamorphosed 
oalcareous sediments. ." ( 

The garnet-quartz-feldspar rocks which are abundant in the Painted 
Gneiss may have various origins. Some, which are interbanded with gneisses 
of sedimentary origin, probably represent olayey sandstoneso Others whioh 
form isolated bodies in charnockite are commonly similar in texture to 
the charnockite, and may be bodies of charnockite altered by metasomatism 
to biotite-garnet-orthoclase-bearing rooks, the hybrid rooks desoribed by 
McCarthy and Trail (1964). 

The origin of the Mawson Charnockite is uncertain. A chemio.al 
analysis of porpbyroblastic charnockite from Mawson is classed by Joplin 
(1963) with diorites. The composition of this rook is also compatible with 
andesites and greywackes listed by Joplin (1963; 1965), exoept that the 
oharnookite has a higher content of potasho 

Gneiss bodies which contain rocks of sedimentary origin dip under 
oharnookite at Phillips Ridge, Painted Peak, Mount Elliott, and Mount ' 
Hordern. At Painted Peak, the charnockite is interbanded with and grades 



into garnet-quartz-feldspar gneiss, which contains gneisses of sedi
mentary origin. Some light bands in the Stillwell Gneiss are effective~ 
ly charnockite~ and all this evidence suggests that the Mawson Charnockite 
may represent a,very thick. pile of sediments of greywacke type, or of 
pyroclastic rocks containing masses of other sediments represented by the 
Painted Gneiss. 

Alternatively the charnockite may represent a huge plutonic bo~ 
containing large rafts of metamorphosed.sediments p represented by t~~ . 
Painted Gneiss. The contacts of the charnockite with the Painted Gneiss 
and the Colbeck Gneiss may represent zones in which layers of meta~oma
tized sediments have been caught up in conoordantly injected magma. 

. . 

The evidence of intrusive contacts obtained by Crohn (1959) 
suggests an intrusive origin for the charnockite •. Crohn states that the 
charnockite has been emplaced as an intrusive rock, but that it m~ be 
either an igneous mass or at least a mass of rock mobilized under the 
conditions of very high-grade metamorphism. . 

The widespread occurrence of potash metasomatism in the charnookite 
suggests that the original rock had a more basic composition and, if 
igneous, may have been a gabbro or a norite, which was granitized to 
produce the charnockite. It is suggested that such a large mass of basio 
plutonic rock, devoid of radical variations in composition, is a rarity, , 
but possibly the charnockite masses of Gondwanaland represent a partioular 
and unique phase of emplaoement of such massive basic plutonio rooks. 

Metamorphism and metasomatism. 

The widespread occurrence of biotite or hornblende throughout the 
Mawson Charnockite, the Painted Gneiss? and the Stillwell Gneiss and the 
presence of cordierite in the sillimanite-bearing phase of the Colbeok 
Gneiss indicate that these rocks should be olassed in the hornblende
granulite subfacies of metamorphism p erected by Turner & Verhoogen (1960) 
to include rocks containing these minerals but associated with rooks meta
morphosed in the granulite facies. 

The recrystallized mylonites 9 the migmatitic biotite-garnet-bearing 
gneiss bands in the western Law Islands p the western part of the Colbeck 
Gneiss, and most discordant p~gmati tes have mineral a'ssemblages characteri
stic of the almandine-amphibolite facies; they are gemrally biotite-· 
garnet-quartz-orthoclase rocks~ the abundance of plagioclase in the Law 
Islands migmatites is anomalous. These rocks either represent a waning 
retrogressive phase of the granulite-facies metamorphism or they represent 
a second episode of metamorphism under less extreme conditions than the 
first granulite-facies episode. The common occurrence of orthoclase in 
these rock types, in contrast to the predominance of plagioclase in the 
other rock types suggests that in places potash metasomatism aocompanied 
the laterphas~ or episode of metamorphism. . 

The effects of the later metamorphism are also evident in the 
charnockite, in the presence of broken and'deformed hypersthene orystals 
partly altered to biotite and garnet and in the widespread development of 
biotite and garnet in the Robinson Group. The prominence of orthoolase 
in the recrystallized mylonites and the widespread occUrrence of ortho
clase porphyroblasts and biotite in the sheared charnockite suggest again 



that potash metasomatism accompanied the later metamorphism. 

Sequence of events 

If the Mawson Charnocklte represents metamorphosed greywacke or 
pyroclastics and the light bands of the Stillwell Gneiss are regarded 
as diversified sediments, then the formation of these rocks may be re
constructed simply. 

The Colbeck Gneiss and the Stillwell Gneiss in turn either precede 
or succeed the Mawson Charnockite in the succession. The three main rook 
units may represent three phases of deposition. The charnockite could 
represent a phase in which a huge thickness of greywacke or pyroclastics 
accumulated, together with much smaller quantities of calcareous, 
siliceous, and aluminous sediments represented by the Painted Gneiss. 
The Colbeck Gneiss m~ represent a phase in which deposition of the cl~ey 
sediments predominated. 

During the deposition of the rocks which became the Stillwell 
Gneiss, feldspathic arenaceous sediments and calcareous and minor clayey 
sediments were deposited together with basic lavas and pyroclastic 
material; basic sills and dykes intruded the accumulated rock pile. The 
doleritic rocks in the charnockite may also have been emplaced as dykes 
at this time. 

If the charnockite represents a plutonic body, it was emplaoed after 
the formation of the sediments represented by the Colbeck Gneiss and 
possibly at the same time as the volcanic activity which prevailed during 
the formation of the rocks represented by the Stillwell Gneiss. The 
Painted Gneiss comprises rafts of sediment caught up in the intrusive body. 

The metamorphic history of this area is outlined by MCLeod et al. 
(1966). The first discernible metamorphism took place under the oonditions 
of the lower part of the granulite facies or of the uppermost part of the 
almandine-amphibolite faoies. 

After the recrystallization the rooks were deformed. The massive 
charnockite was sheared and the more mobile Painted Gneiss was folded; the 
Colbeck Gneiss was tightly folded and sheared in places; the Stillwell 
Gneiss was tightly folded. 

A later phase of intrusion resulted in the formation of basic dykes 
intruded perhaps during the late stages of this episode of deformation, into 
the Stillwell Gneiss and possibly to a lesser extent into the Mawson 
Charnockite. 

Their intrusion was followed by recr.ystallization under the conditions 
of the almandine-amphibolite facies, accompanied by potash metasomatism in 
places and by the emplacement of granite in the Colbeck Gneiss; some 
mylonitic rocks recrystallized, Stillwell Gneiss recrystallized as mig
matitic rocks in the western Law Islands, and the basic dykes were meta
morphosed and locally distorted. The second episode of metamorphism may 
represent a retrogressive phase of the first, but they appear to have been 
separated at least by the intrusion of the basic dykeso 
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~ONOMI~OGY 

No significant deposit of any economic mineral was found in 1961. 
Almost all metallic minerals sampled are oxides or sulphides of iron. 

A small lens, a few metres long by 1 metre wide, in charnockite 
forming Entrance Island, near Mawson, is composed of sulphide minerals; 
a sample contains 45 percent marcasite, 35 percent pyrrhotite, 10 percent 
chalcopyrite, 10 percent hydrated iron oxide, and minor molybdenite. The 
lens is fully described by McLeod et al. (1966); no other bodies of this 
type have been found in this area. 

A few garnet-rich dark bands, up to about 2 metres 
in the Stillwell Gneiss forming the islands south of Fold 
bright green copper stains and visible metallic minerals. 
these minerals are predominantly pyrite and ilmenite, with 
quantities of sphalerite and chalcopyriteo 

in thickness, 
Island, carry 
In two sample s 
smaller 

Magnetite is prominent in a pegmatite in the banded gneiss at 
Keel Island, and a pegmatite at Tilley Nunatak contains common ilmenite, 
titanhematite, and magnetite, with possible allanite. 

A dark band, 30 metres thick, at the north-east corner of Shaula 
Island, composed of pyroxene, garnet, and magnetite, probably is about 
30 percent magnetite. 

Sillimanite and graphite occur in places in the Colbeck Gneiss, 
including one large outcrop at Ives Tongue within the Stillwell Gneiss. 
'They form no concentration of economic interest though the gneiss at Low 
Tongue contains up to 20 percent sillimanite. 

RECOMMENDATIONS 

It is recommended that further evidence on the origin of these 
rocks and on their metamorphic history be obtained from chemical analyses 
of representative samples of the major rock units and from radiometric age 
determinations ,of samples of the major rock units and of other possible 
marker units, such as the metamorphosed basic dykes, the pegmatite dykes, 
and the granites in the Colbeck Gneiss. 

" 

It is further recommended that detailed mapping be undertaken along 
the coast between Ufs Island and Campbell Head, to obtain more information 
on the relationships of the major rock units. If a safe route were marked 
across the Taylor Glacier, this survey could be carried out on foot from a 
base established at the refuge hut at Taylor Glacier. 

A detailed study of potash metasomatism and of retrogressive meta
morphism in the charnockite might be initiated by sampling in the Framnes 
Mountains, Holme Bay, and the Robinson Group, perhaps by helicopter during 
the annual change-over of personnel. 

It is noted that a comparison of the rock types, structure, and 
geological history of this coast with those of other coasts formed by high
grade metamorphic rocks in Gondwanaland, particularly in southern India, 
Ceylon, and Madagascar, might be used to test the theory of continental 
drift. 
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