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ILLUSTRATIONS. 

General vie w o f Mawso n Station , summe r 1956 . Livin g an d stor e hut s a t 
right, meteorologica l an d cosmi c ra y laboratorie s a t lef t 

Looking nort h fro m Mawson . Welc h Islan d o n left . Not e concordan t summi t 
levels o n mos t island s 

Weasel o n se a ice , abou t thre e mile s wes t o f Mawson . Coasta l ice-clif f i n back -
ground 

Beaver a t Depo t Island , Oygarde n Group , Kin g Edwar d VII I Gulf . Cam p i n 
foreground 

Weasels an d carava n a t 50-mil e Depot . Moderat e drift . Estimate d win d 
speed 4 5 m.p.h . 

Dog tea m o n se a ic e nea r Taylo r Glacie r 
Looking inlan d toward s Moun t Henderso n (left) , Masso n Rang e (centre ) an d 

David Rang e (right) . Mawso n Roc k an d Horsesho e Harbou r i n righ t 
foreground. Not e "  flow-lines "  i n ice-shee t 

Napier Mountains , Enderb y Lan d 
Low-lying expose d roc k nea r Amer y Locality , lookin g eas t 
Shear-zone i n granite , Mawso n Roc k 
Flat joints , souther n portio n o f Wes t Arm , Mawso n 
Ground morain e an d larg e erratic s o n Mawso n Roc k 
Ice-polished roc k surface , Mawso n Roc k . . 
Tongue o f Taylo r Glacier . Empero r pengui n rooker y i n angl e t o lef t o f 

tongue 
Contorted metasediments , Oygarde n Grou p 

Beaver Glacie r Tongue , Amundse n Bay . Tul a Rang e i n background . Loo k 
ing north-eas t 

Contorted metasediments , Scot t Mountains , Amundse n Ba y are a . . 
Fjord a t Vestfol d Hills . Not e concordanc e o f summi t level s an d presenc e o f 

dykes . . . . . . . . . . . . 
Lakes i n moraine-fille d valley , Vestfol d Hill s 
Dolerite dykes , u p t o 5 0 fee t thick , Vestfol d Hill s 
Masson an d Davi d Ranges , lookin g south-west . Moun t Horder n a t extrem e 

left 
Looking inlan d toward s Masso n Rang e (left ) an d Davi d Rang e (centre) . Rin g 

Rock i n foregoun d 
Weasel o n blu e ic e surfac e nea r Moun t Henderso n 
Ice stream s nea r Masso n Range , lookin g nort h 
800-ft. granit e cliff s wit h sno w drift s a t foot , Masso n Rang e 
Dirt band s i n ic e cliffs , Masso n Rang e 
Recently abandone d glacie r valley , Masso n Rang e 
Retreating glacie r fron t a t nort h en d o f valle y show n abov e 
Lateral morain e o n wes t flan k o f Davi d Rang e 
Wind-scour o n south-eas t flan k o f Case y Rang e 
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Depot Peak , lookin g east . Cliff s ris e t o abou t 40 0 feet . Not e ligh t an d dark " 
gneisses 

Contact o f ligh t an d dar k gneisses , Depo t Pea k 
Stinear Nunataks , lookin g south-eas t toward s Princ e Charle s Mountains . 

Mount Mace y i n backgroun d .  . . 
Eastern portio n o f Princ e Charle s Mountains , lookin g nort h toward s Nemesi s 

Glacier 
Mount Bechervais e fro m th e wes t 
Western portio n o f Princ e Charle s Mountains . Moun t Bechervais e a t extrem e 

right. Not e termina l morain e o f smal l glacie r 
Terminal an d latera l moraine s mergin g int o media l moraine . Lookin g eas t L 

from Moun t Jackly n 
Lateral moraine , Moun t Hollingshea d 
Vertical metasediments , Moun t Kirkb y . . 
Wind-scoured moat , Moun t Hollingshea d 
Granitic gneiss , Moun t Hollingshead . Surveyor s a t wor k o n summi t 
Rock bastio n a t eas t ti p o f Moun t Hollingshead . Contorte d metasediment s 

with aplit e an d pegmatit e dyke s 
Looking wes t alon g lin e o f Moun t Loew e Faul t 
Looking sout h alon g lin e o f Amer y Fault . Basemen t rock s t o right , Amer y 

Formation t o lef t . . . . . . . . . . . . . . j 

Plateau are a sout h an d wes t o f Moun t Loewe , lookin g wes t 
Amery Formatio n at  typ e locality . Resistan t bed s ar e calcareou s sandstone ; 

thin coa l sea m i n lowe r hal f o f clif f 
Sediments o f Amer y Formation . Coa l sea m jus t belo w hea d o f ice-ax e 
Looking north-eas t ove r Amer y Localit y toward s Amer y Ice-shelf . "  Beave r 

L a k e " i n distance , centre ; neare r lak e i s a t highe r altitud e an d drain s int o 
" Beave r Lak e " 

Looking wes t ove r Amer y Localit y toward s Princ e Charle s Mountains . Moun t * 
Loewe o n extrem e left . Nort h ti p o f easter n lob e o f "  horse-shoe "  i n fore -
ground : Precambria n rocks , no t ye t investigate d 

Looking wes t ove r Amer y Localit y toward s Princ e Charle s Mountains , abou t 
five mile s sout h o f Plat e 28 . "  Dea d ic e "  i n foregoun d 

Looking wes t toward s Princ e Charle s Mountains . Amer y Localit y jus t ou t o f 
picture, t o right . "  Beave r Lak e "  o f refroze n meltwate r i n middl e distance . 
Taken fro m abou t 5  mile s sout h o f Plat e 2 9 . . 

Tongue o f Dover s Glacier , Stefansso n Ba y . . .  . . . . . "| 
Junction o f Wilm a an d Rober t Glaciers , Kin g Edwar d VII I Gul f area , lookin g 

north 
Western boundar y o f Amer y Ice-shel f 
Clemence Massi f o n eas t flank  o f Lamber t Glacier , approximatel y 71 ° 45 ' S. , 

68° 30 ' E . . . 
Outcrops o n wes t flank  o f Lamber t Glacier , approximatel y 71 ° 30 ' S. , 

67° 30 ' E . 
Tributary glacie r o n eas t flank  o f Lamber t Glacier , flowing  throug h ga p i n 

Mawson Escarpmen t 
Cirques i n Mawso n Escarpmen t o n eas t flank  o f Lamber t Glacie r . . r 
Meltwater strea m o n nort h flank  o f Arami s Rang e 
Sastrugi nea r 90-mil e Depo t 
Crevasse patter n nea r hea d o f Rober t Glacier , Enderb y Land , lookin g nort h 
Crevassing i n blu e ic e o n flank  o f Masso n Rang e 
Weasel i n crevass e abou t 5  mile s south-eas t o f Henderso n Depo t 
Crevasse patterns , Lamber t Glacie r 
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P R E F A C E . 

This Bulleti n describe s th e result s o f geologica l an d glaciologica l investigation s 
carried ou t i n MacRobertso n Lan d an d adjoinin g portion s o f th e Australia n Antarcti c 
Territory i n 195 5 an d 1956 . Th e wor k wa s planne d an d carrie d ou t b y th e Burea u 
of Minera l Resources , Geolog y an d Geophysics , Departmen t o f Nationa l Development , 
and wa s mad e possibl e b y th e Australia n Nationa l Antarcti c Researc h Expedition s 
(A .N .A .R .E . ) , whic h establishe d a  scientifi c researc h statio n a t Mawson , MacRobertso n 
Land, i n 1954 . Geologica l equipmen t use d i n th e investigation s wa s supplie d b y th e 
Bureau o f Minera l Resources , bu t transport , livin g accommodatio n an d genera l 
facilities wer e provide d b y A.N.A.R.E. , whic h i s responsibl e fo r th e genera l administra -
tion o f th e researc h station . 

Laboratory wor k connecte d wit h thes e investigation s wa s carrie d ou t i n th e 
Geology Departmen t o f th e Universit y o f Melbourn e durin g 1957 , an d th e result s o f 
this wor k ar e bein g submitte d i n partia l fulfilmen t o f th e requirement s fo r th e degre e 
of Ph.D . a t tha t University . 



S U M M A R Y . 

Reconnaissance survey s base d o n th e A.N.A.R.E . Statio n a t Mawso n (lat . 
67° 36 ' S. , long . 62 ° 53 ' E. ) hav e covere d Enderb y Land , Kem p Land , MacRobertso n 
Land an d Princes s Elizabet h Lan d betwee n latitude s 67 ° an d 74 ° Sout h an d longitude s 
50° an d 80 ° East . 

Less tha n on e percen t o f thi s are a consist s o f roc k outcrops , th e remainde r 
being covere d b y permanen t sno w an d ice . Coasta l outcrop s an d island s occu r a t 
Amundsen Bay , i n th e Kin g Edwar d VII I Gulf—Stefansso n Bay—Mawso n area , an d 
in th e Larseman n Hills—Vestfol d Hill s area . Part s o f th e coastlin e sho w evidenc e 
of submergence , o n whic h i s superimpose d a  smalle r uplift . Inlan d range s occu r i n 
Enderby Lan d an d t o th e sout h o f Mawson . Th e latter , comprisin g th e Princ e Charle s 
Mountains an d thei r souther n extension , ris e t o height s o f mor e tha n 9,00 0 fee t abov e 
sea level , an d thei r norther n portio n i s extensivel y block-faulted . 

Most o f th e outcrop s consis t o f basemen t rock s o f probabl e Precambria n age . 
Rocks o f sedimentar y origi n ar e no w represente d b y garnetiferou s quartzite , hornfels , 
quartz-feldspar-garnet gneiss , an d granula r gneiss . Th e dominan t igneou s rock s ar e 
granitic gneisse s an d hybri d gneisse s wit h mino r aplite , pegmatite , gabbro , norite , 
pyroxenite, an d hyperstheni c Severa l larg e bodie s o f charnockiti c granit e intrud e 
other rock s o f th e basemen t complex , an d ar e regarde d a s product s o f palingenesis . 
In severa l areas , th e comple x i s intrude d b y dolerit e dykes , believe d t o b e o f Mesozoi c 
age, an d b y mino r basalts , whic h ma y b e lat e Tertiar y o r Recent . A t th e Amer y 
Locality, abou t 25 0 mile s south-eas t o f Mawson , a n are a o f abou t 20 0 squar e mile s 
consists o f flat-lyin g Permia n arkosi c sandstone s an d grit s wit h mino r pebbl e bed s an d 
coal seams . Thes e ar e tentativel y correlate d wit h th e Beaco n Formatio n o f Victori a 
Land. Bot h high-leve l an d low-leve l moraine s hav e bee n noted , an d th e latte r includ e 
lateral, medial , terminal , an d groun d moraines . 

N o minera l deposit s o f economi c importanc e hav e s o fa r bee n discovere d i n th e 
area, bu t trace s o f copper , iron , manganese , coal , an d radioactiv e mineral s ar e recorded . 

Measurements o f ablation , accumulation , horizonta l movement , nev e densities , 
and nev e temperature s wer e obtaine d an d th e mas s an d hea t econom y o f th e ic e ca p 
was investigated . Nea r Mawson , blu e ic e predominate s i n th e ablatio n zone , whic h 
extends t o a  heigh t o f abou t 2,40 0 fee t abov e se a level . Melt-wate r streams , cryo -
conite holes , flo w structure s an d crevassin g wer e observe d i n thi s zone . Abov e thi s 
elevation, accumulatio n predominate s an d th e platea u consist s largel y o f neve , wit h a 
strong developmen t o f sastrug i an d depositiona l layering . However , loca l area s o f 
blue ice , ofte n wit h sever e crevassing , occu r clos e t o man y o f th e large r inlan d roc k 
exposures. Thes e inlan d portion s o f th e ic e ca p ar e draine d b y severa l majo r glaciers , 
the larges t bein g th e Lamber t Glacier , mor e tha n 20 0 mile s lon g an d u p t o 3 0 mile s 
wide, whic h feed s th e Amer y Ic e Shelf . 25 0 mile s eas t o f Mawson . 





I N T R O D U C T I O N . 

The Antarcti c Continen t ha s a n are a o f approximatel y 5,400,00 0 squar e miles , 
of whic h th e Australia n Antarcti c Territor y occupie s abou t 2,400,00 0 squar e miles . 

Topographically an d geologically , th e continen t fall s int o tw o mai n sub-divisions . 
The large r o f these , commonl y referre d t o a s Eas t Antarctica , consist s o f a  shiel d are a 
largely compose d o f Precambria n igneou s an d metamorphi c rocks , wit h a  loca l cove r 
of flat-lyin g Palaeozoi c an d Lowe r Mesozoi c sediments . I t occupie s th e are a roughl y 
south o f Australia , th e India n Ocea n an d Sout h Africa , an d include s th e whol e o f th e 
Australian Antarcti c Territory . I n th e smalle r sub-division , Wes t Antarctica , fol d 
mountains ar e strongl y developed , an d th e regio n appear s t o b e structurall y relate d 
to th e Andea n Bel t o f Sout h America . 

The junctio n o f thes e tw o dissimila r structura l unit s i s marke d b v tw o dee p 
embayments, occupie d b y th e Ros s an d Weddel l Seas , an d th e boundar y o f th e Eas t 
Antarctic Shiel d i n thi s are a i s largel y controlle d b y stron g bloc k faultin g (text-fig . 1 ) . 

LOCATION A N D E X T E N T O F AREA . 
The are a t o b e describe d i n thi s Bulleti n comprise s th e coasta l an d neare r inlan d 

portions o f th e Australia n Antarcti c Territor y betwee n 45 ° an d 80 ° E . Fo r descrip -
tive purposes , thi s are a i s generall y divide d int o sectors , bounde d b y meridian s o f 
longitude a s fo l lows: — 

Enderby Land—45 ° t o 55 ° E . 
Kemp Land—55 ° t o 60 ° E . 
MacRobertson Land—60 ° t o 73 ° E . 
Princess Elizabet h Land—Eas t o f 7 3 c E . 

T H E A U S T R A L I A N N A T I O N A L A N T A R C T I C RESEARC H EXPEDITIONS . 
The wor k describe d i n thi s Bulleti n wa s carrie d ou t durin g a  two-yea r sta y a t th e 

Australian Nationa l Antarcti c Researc h Expeditions ' statio n a t Mawso n (lanuary , 1955 , 
to February , 1 9 5 7 ) . Thi s statio n i s situate d o n th e coas t o f th e Antarcti c Continen t 
at 67 ° 36 ' S . lat. , 62 ° 53 ' E . long. , an d wa s first  manne d i n 195 4 b y a  part y o f te n 
men wit h R . Dover s a s Officer-in-charge . I n 195 5 th e bas e wa s manne d b y a  part y 
of fiftee n unde r J . Bechervaise , an d i n 195 6 b y twent y unde r W . Bewsher . Th e 
entire expeditio n wa s unde r th e leadershi p o f Mr . P . G . Law , Director , Antarcti c 
Division, Departmen t o f Externa l Affairs . 

At th e en d o f 1956 a th e establishmen t a t Mawso n consiste d o f 3 0 separat e build -
ings, includin g engin e roo m an d workshop , aircraf t hangar , administratio n building , 
meteorological, cosmi c ray , biological , magnetic , an d seismi c observatories , livin g an d 
sleeping quarters , stor e huts , &c . (Plat e 1 , fig.  1 ) . Al l building s wer e supplie d wit h 
electric ligh t an d power , an d dail y radi o communicatio n wa s maintaine d wit h Perth , 
Cape Town , Mario n Island , an d lie s d e Kerguelen . 

F I E L D WORK . 
(Plates 2  an d 3. ) 

At th e beginnin g o f 1955 , transpor t facilitie s consiste d o f thre e "wease l s ' 5 an d 
two team s o f te n dog s each . I n th e cours e o f thi s year , th e followin g trip s wer e under -
taken: a  do g sledg e tri p t o th e Byr d Hea d an d Taylo r Glacie r areas , 5 0 mile s wes t 
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of Mawson ; on e depot-layin g an d on e explorator y tri p b y wease l t o th e norther n 
portion o f th e Princ e Charle s Mountains , 20 0 mile s south-south-eas t o f Mawson ; a 
weasel tri p t o th e Masson , David , an d Case y Ranges , 1 5 t o 2 0 mile s sout h an d south -
west o f Mawson . 

In additio n island s an d outcrop s withi n 1 5 mile s o f Mawso n wer e visited , an d 
some tim e wa s spen t i n glaciologica l wor k clos e t o th e station . Altogether , 8 0 day s 
were spen t i n th e fiel d durin g 1955 , t o whic h shoul d b e adde d fou r day s spen t o n 
landings fro m M.V . Kista Dan a t Vestfol d Hill s an d Liche n Islan d i n Sandefjor d Ba y 
during th e initia l voyag e t o Mawson . 

At th e beginnin g o f 1956 , a  ne w "  weasel "  wa s supplie d t o replac e on e abandone d 
on th e retur n journe y fro m th e Princ e Charle s Mountain s i n 1955 , bu t th e effectiv e 
supply o f dog s wa s reduce d t o on e tea m o f eight , a s 2 5 dog s wer e transferre d t o th e 
N e w Zealan d Antarcti c Expeditio n fo r us e i n th e McMurd o Soun d region . However , 
two aircraft , flow n an d maintaine d b y member s o f th e R.A.A.F . Antarcti c Flight , unde r 
Squadron Leade r D . Leckie , O.B.E. , A.F.C. , wer e statione d a t Mawso n durin g thi s 
year: a  D e Havillan d Beave r wit h a  cruisin g rang e o f abou t 90 0 miles , an d a n Auste r 
with a  rang e o f abou t 40 0 miles . I n additio n t o carryin g ou t extensiv e trimetrogo n 
photography o f th e coas t an d o f selecte d inlan d regions , thes e plane s wer e availabl e fo r 
exploratory flight s an d fo r th e transpor t o f fiel d personne l an d supplie s fro m earl y 
April t o lat e Novembe r o f thi s year . 

Field trip s carrie d ou t durin g th e autumn , winter , an d sprin g o f 195 6 wer e a s 
fol lows:—Weasel trip s t o th e Masso n Range , 1 5 mile s sout h o f Mawson , an d t o 
Einstoding Islands , 3 0 mile s wes t o f Mawson ; do g trip s t o Dougla s Island , 2 0 mile s 
north-east o f Mawson , an d t o th e Masso n Rang e an d Moun t Hordern , 2 5 mile s south -
south-west o f Mawson . A  considerabl e amoun t o f tim e wa s als o .spen t o n variou s 
short trip s an d o n glaciologica l studie s clos e t o th e station . 

Six majo r reconnaissanc e flight s wer e mad e i n th e Beave r aircraf t an d fiel d partie s 
were lande d b y th e aircraf t a t th e followin g points:—Kin g Edwar d VII I Gulf , 18 0 
miles wes t o f Mawson ; Stefansso n Bay , 12 0 mile s wes t o f Mawson ; Byr d Head/Taylo r 
Glacier area , 5 0 mile s wes t o f Mawson ; Amundse n Bay , 35 0 mile s wes t o f Mawson ; 
northern portio n o f Princ e Charle s Mountains , 20 0 mile s south-south-eas t o f Mawson . 

A n 850-mil e tri p wa s mad e t o th e Princ e Charle s Mountain s betwee n 19t h 
November, 1956 , an d 10t h February , 1957 . Th e crevasse d terrai n withi n th e range s 
proved to o dangerou s fo r weasel s an d th e actua l exploratio n i n thi s are a wa s carrie d 
out entirel y b y do g sledge . Durin g thi s tim e si x astro-fixe s wer e obtaine d b y th e 
surveyor, an d 3,00 0 squar e mile s o f ne w territor y wer e reconnoitre d geologically . 

The tota l tim e spen t i n th e field  i n 195 6 wa s 17 8 days . 

F I E L D PARTIES . 

For extende d journey s o n sea-ic e o r inlan d plateau , tw o vehicle s an d five  me n 
were foun d t o b e th e mos t satisfactor y party . Fo r shorte r journeys , on e vehicl e o r 
dog-sledge an d tw o o r thre e me n wer e considere d adequate . Th e geologis t an d 
surveyor too k par t i n al l th e field  trip s liste d above . A n enginee r generall y accom -
panied field  partie s usin g weasels , an d wheneve r possibl e a  traine d wireles s operato r 
was included . Partie s lande d b y aircraf t generall y consiste d o f tw o o r thre e men . 
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T E R R A I N A N D T R A V E L L I N G CONDITIONS . 

Inland fro m Mawson , blu e ic e give s wa y t o nev e a t a n altitud e o f abou t 
2,400 feet , whic h i s generall y reache d som e 1 2 t o 1 5 mile s fro m th e coast . Area s 
of blu e ic e rangin g fro m a  fe w hundre d squar e yard s t o severa l squar e mile s ar e als o 
developed i n th e le e o f mos t majo r inlan d roc k outcrops , an d a  fe w isolate d ic e 
domes an d ic e ridge s fro m th e nev e occu r i n area s wher e n o roc k outcrop s ar e 
present. 

These blu e ic e area s generall y offe r fairl y smoot h surfaces , bu t becaus e o f thei r 
proximity t o mountai n area s o r t o stee p coasta l slope s the y ar e liabl e t o b e mor e 
or les s severel y crevassed . Th e mos t dangerou s area s ar e generall y th e transitio n 
zones fro m blu e ic e t o neve . I n thes e areas , crevassin g ma y assum e dangerou s pro -
portions, bu t th e sno w bridge s canno t readil y b e distinguishe d fro m th e surroundin g 
neve excep t b y tediou s probin g wit h crow-bars . O n leve l o r gentl y undulatin g 
neve surfaces , awa y fro m mountai n areas , crevassin g nee d no t generall y b e con -
sidered; bu t i n suc h area s sastrug i u p t o 2 4 inche s hig h mak e progres s difficult . 
Fortunately th e alignmen t o f th e sastrugi , paralle l t o th e prevailin g wind , i s constan t 
over larg e areas , an d course s ca n ofte n b e planne d t o cu t the m a t a n acut e angle . 

Smooth se a ic e offer s a n idea l surfac e fo r vehicl e travellin g o r do g sledgin g an d 
can generall y b e relie d o n i n thi s are a fro m earl y Apri l unti l lat e November . Th e 
main obstacle s ar e likel y t o b e locall y accumulate d sof t sno w drift s i n th e le e o f 
major headlands , an d area s o f ol d floe s whic h hav e bee n tilte d o r rafte d befor e bein g 
re-cemented b y younge r ice . However , experienc e ha s show n tha t sea-ic e ma y brea k 
out a t an y tim e o f th e year , an d o n al l sea-ic e trip s cam p site s wer e selecte d onl y 
on island s o r o n land-base d ice . 

S U R V E Y I N G A N D N A V I G A T I O N . 

Owing t o th e featureles s natur e o f th e platea u surfac e an d th e frequen t poo r 
visibility du e t o fallin g o r driftin g snow , mos t navigatio n wa s b y dead-reckoning . 
In th e weasels , th e combinatio n o f astro-compas s an d speedomete r wa s foun d t o b e 
very satisfactory . Wit h th e do g sledge , magneti c compas s an d pacin g wer e used , an d 
all course s wer e adjuste d t o astro-fixe s wheneve r thes e wer e available . 

On th e mai n souther n journeys , bambo o pole s wit h pennant s attache d wer e lef t 
at 5-mil e interval s a s rout e marker s an d wer e als o use d fo r th e measuremen t o f 
surface accumulatio n an d ablation . 

CLIMATE A N D D A Y L I G H T CONDITIONS . 

The mea n annua l temperatur e a t Mawso n fo r 195 5 wa s 12.8 ° F . (minu s 
10.6° C ) , an d th e mea n win d spee d fo r th e yea r wa s 2 3 mile s pe r hou r (10. 3 
metres pe r second) . Th e minimu m temperatur e t o th e en d o f 195 6 wa s minu s 32 ° F . 
(minus 36 ° C ) , recorde d i n August , 1956 , an d th e maximu m wa s plu s 45.3 ° F . 
(plus 7.4 ° C ) , recorde d i n January , 1956 . T o th e sam e date , th e maximu m wind -
run fo r a  24-hou r perio d wa s jus t ove r 1,50 0 miles , equivalen t t o a  mea n spee d o f 
62 mile s pe r hou r (27. 7 metre s pe r second) , recorde d i n August , 1956 . 

In general , wind s o f mor e tha n 3 5 mile s pe r hou r wer e accompanie d b y driftin g 
snow, an d 3 0 blizzar d day s wer e recorde d a t Mawso n durin g 1955 . Fo r statistica l 
purposes, a  blizzar d da y wa s define d a s a  da y o n whic h driftin g sno w reduce d th e 
visibility t o les s tha n 2 0 yard s fo r a t leas t si x hours . 
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As th e statio n i s situate d jus t sout h o f th e Antarcti c Circle , th e su n doe s 
not ris e abov e th e horizo n fo r abou t thre e week s a t midwinter , bu t fo r thre e t o fou r 
hours eac h da y twiligh t i s sufficien t fo r outdoo r work . I n midsummer , o n th e 
other hand , 2 4 hour s o f dayligh t ar e experience d fo r severa l weeks . 

WILD LIF E A N D V E G E T A T I O N . 
Wild lif e i n thi s are a i s almos t entirel y confine d t o th e coast . Weddel l an d 

* crab-eater seal s ar e ver y numerou s o n th e sea-ic e an d coasta l beache s fro m earl y 
November t o lat e March , an d a  fe w individual s ca n sometime s als o b e me t wit h i n 
winter. A  colon y o f se a elephant s i s foun d a t Vestfol d Hill s i n summer . 

Adelie penguin s ar e ver y abundan t fro m Novembe r t o March , an d numerou s 
rookeries, sometime s inhabite d b y man y thousand s o f birds , ar e known . Empero r 
penguins ar e les s numerous , an d onl y tw o rookerie s wer e know n i n thi s area ; a t 
Taylor Glacie r an d Stefansso n Bay , durin g th e author' s stay. * Thes e bird s bree d 
in midwinte r an d earl y sprin g an d ar e th e onl y wil d lif e alway s presen t durin g th e 
winter months . Sno w petrels , Wilson' s petrels , an d skua s ar e th e mos t importan t 
of th e remainin g doze n o r s o specie s tha t hav e bee n recorde d fro m thi s par t o f th e 
Antarctic. Occasiona l sno w petrel s an d skua s hav e bee n encountere d u p t o 2 0 0 
miles fro m th e coast , bu t non e remain s ove r winter . 

The onl y vegetatio n know n fro m thi s are a consist s o f a  fe w specie s o f liche n 
and mos s whic h lea d a  precariou s existenc e i n protecte d spot s o n roc k outcrops . A 
few o f th e fres h an d brackis h wate r lake s contai n algae . 

M A G N E T I C V A R I A T I O N . 
Magnetic variatio n i s approximatel y 58 ° W . a t Mawson , 64 ° W . a t th e norther n 

tip o f th e Princ e Charle s Mountains , 70 ° W . a t Vestfol d Hill s an d 49 ° W . a t Amundse n 
Bay. Unles s otherwis e stated , al l azimuth s i n thi s Bulleti n refe r t o tru e north . 

PREVIOUS WORK . 
Before 1954 , th e onl y informatio n availabl e o n th e geolog y o f thi s portio n o f th e 

Antarctic consiste d o f tw o brie f report s o n collection s mad e b y Si r Dougla s Mawso n 
from Proclamatio n Island , Cap e Bruce , an d Sculli n Monolit h (Tilley , 1937) , an d on e 
report o n collection s mad e fro m Sculli n Monolit h an d Berth a Islan d i n Willia m 
Scoresby Ba y (Rayne r &  Tilley , 1940) . Durin g 1954 , th e first  A.N.A.R.E . part y a t 
Mawson, le d b y surveyo r R . Dovers , mad e coasta l explorator y trip s t o Kin g Edwar d 
VIII Gul f i n th e wes t an d t o Sculli n Monolit h i n th e eas t an d succeede d i n penetratin g 
inland t o th e Stinea r Nunataks , abou t 16 0 mile s south-south-eas t o f Mawson . Th e 
geology o f th e area s investigate d o n thes e journey s ha s bee n describe d b y B . H . 
Stinear (1956) . 

For purpose s o f compariso n an d contrast , referenc e wil l als o b e mad e t o geologica l 
and glaciologica l investigation s carrie d ou t i n othe r part s o f th e Antarcti c b y a  larg e 
number o f partie s o f differen t nationalities . Amon g these , th e mos t importan t ar e 
the Britis h Antarcti c Expeditio n (1907-1909 ) unde r Si r E . Shackleton ; th e Britis h 
Antarctic Expeditio n (1910-1913 ) unde r Captai n R . F . Scott ; th e Australasia n Antarcti c 
Expedition (1911-1914 ) unde r Si r Dougla s Mawson ; th e Norwegian-British-Swedis h 
Antarctic Expeditio n (1949 -1952) ; an d th e Expedition s Polaire s Francaises , Mission s 
Paul-Emile Victo r (1950-1952) . 

* Three m o r e rookeries of Emperor penguins have since been reported: one about 35 miles east of Mawson, amongst 
grounded bergs, another at Cape Boothby, and the last on the coast between the Vestfold and Larsernann Hilts. 
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MAPS. 

Apart fro m genera l map s o f th e Antarcti c Continent , tw o mai n set s o f map s ar e 
available fo r th e are a unde r discussion . Australian-compile d ma p sheet s o n scale s o f 
1 :  500,000 an d 1  :  1,000,000 hav e bee n prepare d fo r th e whol e o f thi s are a an d 
are bein g constantl y revise d a s ne w informatio n come s t o hand . Als o a n excellen t 
set o f Norwegia n maps * o n a  scal e o f 1  :  250,000 i s availabl e fo r portion s o f th e 
coastline, base d o n aeria l photograph s o f th e Lar s Christense n Expeditio n (1936-1937) . 

P H Y S I O G R A P H Y . 
SNOW A N D ICE . 

Probably rathe r les s tha n on e percen t o f th e tota l are a consist s o f roc k outcrops , 
the remainde r bein g occupie d b y permanen t sno w an d ice . 

In general , excep t wher e i t abut s o n t o coasta l roc k outcrops , th e terminatio n o f 
the ice-shee t consist s o f cliffs , mostl y 3 0 t o 10 0 fee t high , whic h fac e th e ope n se a 
and fro m whic h berg s an d "  bergy bit s "  calv e of f periodically . 

Inland fro m th e coast , th e leve l o f thi s sno w an d ic e surfac e generall y rise s fairl y 
sharply t o abou t 2,00 0 fee t abov e se a leve l i n th e firs t 1 0 t o 1 5 miles . Fro m ther e on , 
the ris e i s usuall y mor e gradual , an d a  heigh t o f abou t 6,00 0 fee t ma y b e reache d 12 0 
to 15 0 mile s fro m th e coast . Th e highes t area s foun d la y i n th e vicinit y o f 
69° 3 (T S . lat. , 5 1 ° - 5 2 ° E . long. , an d 70 ° S . lat. , 61 ° E . long . I n bot h thes e areas , 
plateau height s o f approximatel y 10,00 0 fee t abov e se a leve l hav e bee n recorded , an d 
there i s som e evidenc e tha t height s t o th e sout h o f thes e area s begi n t o decreas e again . 

The mai n exception s t o thes e genera l trend s occu r aroun d majo r glacie r systems , 
commonly terminatin g a t th e coas t i n floatin g glacie r tongue s o r area s o f ic e shelf . 
Of these , th e mos t importan t ar e th e Beave r Glacier , drainin g int o Amundse n Bay , 
the Rober t an d Wilm a Glaciers , drainin g int o Kin g Edwar d VII I Gulf , an d th e newl y 
discovered Lamber t Glacie r System , whic h i s th e mai n sourc e o f th e Amer y Ic e Shelf . 
The hea d region s o f thes e glaciers , bein g area s fro m whic h ic e i s bein g remove d 
at highe r tha n averag e rates , li e a t elevation s considerabl y belo w thos e o f th e sur -
rounding plaetau . Th e Lamber t Glacier , whic h i s on e o f th e larges t r  glacier s a t 
present known , i s a t a  heigh t o f onl y abou t 3,50 0 fee t abov e se a leve l a t 73 ° 45 ' S . 
lat., 68 ° E . long. , abou t 30 0 mile s fro m th e neares t poin t o n th e coast . 

ROCK OUTCROPS . 

The roc k outcrop s o f th e are a ca n b e subdivide d int o coasta l feature s an d islands , 
inland ranges , an d inlan d low-lyin g areas . 

Coastal outcrop s an d island s ar e almos t entirel y confine d t o thre e areas : Amundse n 
Bay, th e Kin g Edwar d VII I Gulf / Stefansson Bay/Mawso n area , an d th e Larseman n 
Hills/Vestfold Hill s area , eac h wit h it s ow n distinctiv e features . I n eac h area , section s 
of highl y indente d coastlin e an d th e presenc e o f numerou s island s indicat e tha t i t i s 
an are a o f submergence . Thi s i s especiall y pronounce d i n th e Larseman n Hills/Vestfol d 
Hills area , wit h it s numerou s fjord s extendin g inlan d a s fa r a s 1 0 miles , an d woul d 
probably b e equall y obviou s i n th e othe r tw o area s i f similarl y larg e ice-fre e area s 
were availabl e fo r study . However , a  mor e recen t uplif t i s superimpose d o n thi s 
drowning i n severa l areas , a s wil l b e show n below . 

* HANSEN , H . E. , 1946. Atlas of Parts of the Antarctic Coastal Lands . Oslo. 
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A t Amundse n Bay , bot h island s an d coasta l outcrop s sho w ver y rugge d topography , 
and severa l peak s nea r th e souther n an d south-easter n extremit y o f th e ba y ris e 
more tha n 4,00 0 fee t abov e se a level . I n th e are a betwee n Kin g Edwar d VII I Gul f 
and Mawson , o n th e othe r hand , th e tendenc y i s toward s th e developmen t o f ver y 
numerous bu t generall y les s prominen t roc k occurrences . 

In th e immediat e vicinit y o f Mawson , ver y fe w o f th e island s o r coasta l outcrop s 
are mor e tha n 12 0 fee t abov e se a level , bu t severa l hav e fla t o r gentl y undulatin g 
summit plateau x betwee n 10 0 an d 12 0 feet . O f th e island s whic h ris e abov e thi s 
level, Welc h Islan d (43 0 feet ) show s a  broad , undulatin g terrac e wit h a  maximu m 
elevation o f abou t 11 0 fee t abov e se a level . Thi s terrac e i s abou t a  quarte r o f a 
mile wide 3 an d contain s a t leas t thre e close d depressions , occupie d b y sal t pans , th e 
largest o f whic h i s abou t 20 0 yard s i n diameter . Th e mai n pea k o f th e islan d rise s 
from th e terrac e wit h a  shar p discontinuit y o f slope . O n th e larges t o f th e Fla t 
Islands, wit h a  maximu m elevatio n o f abou t 17 0 feet , a  sligh t suggestio n o f a  compar -
able brea k o f slop e i s als o visibl e i n th e souther n portio n o f th e island . Ther e i s 
therefore ver y stron g evidenc e i n thi s are a fo r th e existenc e o f a n ol d erosio n surfac e 
at a  presen t elevatio n o f 10 0 t o 12 0 fee t (Plat e 1 , fig.  2 ) . I n th e are a betwee n th e 
Jelbart an d Taylo r Glaciers , 4 5 t o 5 5 mile s wes t o f Mawson , trace s o f a  simila r surfac e 
can b e recognize d a t presen t elevation s o f 18 0 t o 20 0 fee t abov e se a level . 

At Stefansso n Bay , 12 0 mile s wes t o f Mawson , an d a t Kin g Edwar d VII I Gulf , 
180 mile s wes t o f Mawson , mos t o f th e island s an d coasta l outcrop s consis t o f mor e 
or les s isolate d rock y knoll s an d hummocks , separate d b y lower-lyin g area s largel y 
covered b y permanen t sno w drift s o r b y moraini c debris . Th e summit s o f thes e knoll s 
also ten d t o li e a t fairl y constan t elevation s betwee n 35 0 an d 40 0 fee t abov e se a level , 
but ther e ar e non e o f th e flat-toppe d plateau-lik e summit s s o typica l o f th e Mawso n 
area; i f thi s 350-foo t leve l represent s a  portio n o f th e sam e erosio n surface , i t ha s bee n 
much mor e modifie d tha n tha t correspondin g t o th e 120-foo t leve l a t Mawson . 

Taking al l thes e localitie s int o consideration , however , ther e appear s t o b e 
sufficient evidenc e t o postulat e th e existenc e o f a n ol d erosio n surfac e alon g th e 
coast o f Kem p Lan d an d MacRobertso n Land , no w fallin g eastward s wit h a n averag e 
gradient o f abou t 1. 6 fee t pe r mile . I n th e absenc e o f fossiliferou s beac h deposits , 
the absolut e ag e o f th e eart h movement s involve d i n th e productio n o f thi s surfac e 
cannot b e deduced ; bu t th e maximu m drownin g ma y hav e corresponde d t o th e depres -
sion o f th e continen t unde r it s loa d o f ic e durin g th e glacia l maximu m (?Pleistocene) , 
and th e mor e recen t emergence , whic h ma y stil l b e i n progress , ma y correspon d t o a 
partial recover y afte r th e meltin g o f som e o f thi s ice . 

In th e Vestfol d Hills/Larseman n Hill s area , o n th e othe r hand , th e typica l 
development consist s o f larg e area s o f comparativel y low-lyin g ground , amountin g i n 
the Vestfol d Hill s t o a t leas t 15 0 squar e miles , non e o f whic h i s highe r tha n abou t 
750 fee t abov e se a level . Remnant s o f tw o ol d erosio n surface s appea r t o b e presen t 
in thi s area , on e indicate d b y a  grou p o f summit s a t abou t 40 0 fee t an d th e othe r 
by th e top s o f mino r ridge s a t abou t 10 0 fee t abov e se a level . 

At Amundse n Bay , th e coasta l outcrop s merg e int o th e Scot t an d Tul a Moun -
tains, whic h typicall y occup y th e transitio n zon e fro m th e stee p coasta l slope s t o th e 
more leve l inlan d portion s o f th e ice-sheet . I n th e Mawso n area , Moun t Henderso n 
and th e Masson , David , an d Case y Range s li e abou t 1 0 mile s fro m th e coas t (Plat e 4 ) . 
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PLATE 1 

Fig. 2.—Lookin g nort h fro m Mawson . Welc h Islan d o n left . 
Note concordan t summi t level s o f mos t islands . 



PLATE 2 

Fig- 1.—Wease l o n se a ice . Coasta l ic e clif f i n background . Abou t thre e mile s 
west o f Mawson . 

Fig- 2.—Beave r a t Depo t Island , Oygarde n Group , Kin g Edwar d VII I Gulf . 
Camp i n foreground . 



PLATE 3 

Fig. 1.—Weasel s an d Carava n a t 50-mil e Depot . Moderat e drift . Win d 
estimated a t 4 5 mile s pe r hour . 

Fig. 2.—Do g Tea m o n se a ic e nea r Taylo r Glacier . 



PLATE 4 

Looking inlan d toward s Moun t Henderson , Masso n Rang e an d Davi d Rang e 
(left t o right) . Mawso n Roc k an d Horsesho e Harbou r i n righ t botto m corner . 

Note "  flow  line s "  i n ic e sheet . 



PLATE 5 

Fig. 2.—Low-lyin g roc k exposure s nea r Amer y Locality . Lookin g east . 



PLATE 6 

Fig 2.—Fla t joint s o n souther n portio n o f Wes t Arm , Mawson . 



PLATE 7 

Fig. 2.—Ice-polishe d roc k surface . Mawso n Rock . 



Fig. 2.—Contorte d Metasediments . Oygarde n Group , Kin g Edwar d VII I Gulf . 



True inlan d ranges , risin g fro m th e ice-shee t a t distance s o f mor e tha n 4 0 o r 5 0 
miles fro m th e neares t poin t o n th e coast , ar e concentrate d i n tw o mai n areas . Th e 
first o f thes e comprise s th e Napie r Mountain s an d Ake r Peaks , risin g t o 7,00 0 fee t 
above se a leve l an d situate d i n th e centra l portio n o f th e Enderb y Lan d peninsul a 
(Plate 5 , fig . 1 ) . Secondly , ther e ar e th e Princ e Charle s Mountain s betwee n 7 0 Q an d 
71° 3 0 ' S . lat . an d 64 ° an d 68 ° 15 ' E . long. , an d thei r souther n extensio n t o a t 
least 73 ° 3(Y  S . lat. , bot h wit h estimate d maximu m height s o f th e orde r o f 8 ,00 0 fee t 
above se a level . 

Of these , onl y th e Princ e Charle s Mountain s ar e know n i n an y detail . I n them , 
the exten t an d alignmen t o f roc k exposure s appea r t o b e largel y controlle d b y majo r 
faulting. Thi s i s mos t clearl y indicate d i n th e vicinit y o f Moun t Loewe , wher e th e 
Mount Loew e plateau , occupyin g a n are a o f 5 0 squar e mile s a t a n averag e elevatio n 
of abou t 3,50 0 fee t abov e se a level , i s terminate d t o th e nort h an d eas t b y abrup t 
linear scarp s wit h vertica l drop s o f th e orde r o f 2,00 0 feet . Simila r features , althoug h 
less pronounced , ca n als o b e recognize d i n othe r part s o f thes e ranges . I n addition , 
many peak s withi n thes e range s hav e flat-toppe d summits , ofte n partl y covere d b y 
moraine deposits , a t level s u p t o 1,50 0 fee t abov e th e surroundin g ic e an d sno w 
surface. Thes e fla t summit s ar e regarde d a s remnant s o f a n ol d erosio n surface . 
Their altitud e range s fro m 3,50 0 fee t a t Moun t Loew e platea u t o abou t 8,50 0 fee t a t 
Mount Bewsher , an d thes e difference s ar e probabl y als o du e t o bloc k faulting . T o 
the eas t an d sout h o f thi s area , th e distributio n o f roc k exposure s i s les s regular . 

Between latitude s 70 ° 15 ' an d 70 ° 45 ' S . an d longitude s 68 ° an d 69 ° 15 ' E. , a n 
estimated tota l are a o f nearl y 20 0 squar e miles , includin g th e Amer y Locality , con -
sists o f gentl y undulating , largel y moraine-covere d terrai n a t averag e elevation s o f 
less tha n 2,00 0 fee t abov e se a leve l (Plat e 5 , fig . 2 ) . Thi s contrast s strongl y wit h 
the rugged , deepl y dissecte d Princ e Charle s Mountain s themselves , fro m whic h i t i s 
separated b y th e scar p tha t form s th e easter n edg e o f th e Moun t Loew e plateau . 

On th e easter n flan k o f th e Amer y Ic e Shelf , a  comparabl e bu t les s concentrate d 
group o f roc k exposure s include s th e Spay d Outlier , th e Reinbol t Hills , an d a  numbe r 
of mino r outcrops , extendin g altogethe r fro m 70 ° 20 ' S . lat. , 71 ° 30 ' E . long. , t o 
Mount Carolin e Mikkelse n a t th e hea d o f Sandefjor d Bay . 

To th e sout h o f th e Amer y Locality , widel y space d majo r massifs , som e o f the m 
approaching 5 0 squar e mile s i n area , continu e t o lin e th e wes t flan k o f th e Lamber t 
Glacier a t irregula r interval s t o a t leas t 73 ° 30 ' S . lat. ; heigh t an d relie f increas e t o 
the south . A t present , thes e feature s ar e onl y know n fro m reconnaissanc e flights  an d 
trimetrogon photographs , an d i t i s no t certai n t o wha t exten t the y shoul d b e regarde d 
as belongin g t o th e souther n extensio n o f th e Princ e Charle s Mountains . Furthe r 
information ma y wel l prov e som e o f them , a t least , t o b e structurall y distinc t units . 

Finally, a  majo r concentratio n o f roc k exposure s (Mawso n Escarpment ) i s know n 
from th e easter n flan k o f th e Lamber t Glacie r betwee n 71 ° 45 ' S . lat. , 68 ° 30 ' E . long. , 
and 7 3 ° 15 ' S . lat. , 68 ° 30 ' E . long . Thes e for m a n almos t unbroke n chain , slightl y 
convex t o th e west , almos t 10 0 mile s lon g an d u p t o 1 0 mile s wide . Numerou s mino r 
glaciers flow  westward s fro m gap s i n th e Escarpmen t t o joi n th e Lamber t Glacier , an d 
many perfec t cirque s ar e expose d i n thi s area . 

SOIL. 

Within th e Princ e Charle s Mountains , severa l area s o f heav y groun d morain e o r 
scree, restin g o n gentl e o r moderat e slopes , ten d t o develo p a  hummock y appearance , 
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due t o th e presenc e o f lo w mound s o f boulder s an d pebbles , separate d b y strip s o f 
finer-grained material . Th e mound s ar e 1 8 t o 2 4 inche s hig h an d thre e t o fou r yard s 
from centr e t o centre . Man y o f th e low-lyin g strip s betwee n th e mound s ar e occupie d 
by accumulations^o f drif t sno w an d re-froze n mel t water , givin g a  polygona l appearanc e 
reminiscent o f columna r jointin g whe n see n fro m a  distance . Ho w th e mound s wer e 
formed i s no t known , bu t transpor t o f th e roc k fragment s b y th e alternat e freezin g 
and thawin g o f interstitia l wate r probabl y play s a  majo r part , an d the y ma y b e relate d 
to th e ston e polygon s describe d b y numerou s author s fro m th e Arcti c an d occasionall y 
-also fro m th e Antarcti c (Shumskii , 1957) . However , the y diffe r fro m th e normall y 
described feature s i n havin g thei r coarses t particle s i n th e centr e o f th e polygon s 
instead o f a t th e circumference . 

In th e vicinit y o f th e Amer y Locality , a  differen t patter n i s developed . Here , a 
gently slopin g are a o f severa l squar e miles , compose d o f flat-lyin g sediment s o f th e 
Amery Formation , i s overlai n b y onl y ligh t groun d moraine . Th e surfac e materia l 
therefore contain s a n appreciabl y highe r proportio n o f fine-graine d materia l tha n i s 
usual i n correspondin g deposit s restin g o n basemen t rocks , e.g . i n th e Princ e Charle s 

"Mountains. Th e coarse r materia l ha s bee n concentrate d int o strips , a  fzw yard s t o 
several chain s wid e an d severa l hundre d yard s long , elongate d paralle l t o th e slop e o f 
the ground . Th e fine r fraction s occup y th e rathe r narrowe r intervenin g strips . Thi s 
feature i s therefor e a  typica l exampl e o f th e "  striped so i l " describe d b y previou s 
authors (Nordenskjol d an d Mecking , 1928) . 

G E N E R A L G E O L O G Y . 
P R E C A M B R I A N B A S E M E N T . 

•Basement rock s o f probabl e Precambria n ag e for m th e bedroc k o f th e greate r 
portion o f thi s area . Th e typica l assemblage s includ e varyin g proportion s o f rock s o f 
sedimentary, igneous , an d hybri d origin , withou t an y indication s o f large-scal e zonin g 
or facie s changes . 

The leas t altere d rock s o f sedimentar y origi n ar e no w represente d b y garnetiferou s 
quartzite an d b y hornfelsi c rock s carryin g varyin g proportion s o f biotite , garnet , an d 
pyroxenes. Wit h increasin g metamorphis m an d probabl y som e metasomati c additio n 
of material , th e quartzit e passe s int o quartz-feldspar-garne t gneiss , an d thi s i n tur n 
grades int o th e contaminate d phase s o f th e graniti c gneis s mentione d below . Similarly , 
the hornfelse s grad e int o biotite-ric h an d quartz-ric h granula r gneisses . 

Some closel y relate d granula r gneisses , includin g som e charnockiti c typzs , appea r 
to hav e develope d unde r simila r condition s o f metamorphis m fro m pre-existin g igneou s 
rocks. Th e mos t widesprea d igneou s rock s o f th e complex , however , ar e a  serie s o f 
granite gneisses , gradin g locall y int o bande d hybri d gneisse s an d migmatites , agai n wit h 
a ver y abundan t developmen t o f garnetiferou s types . Band s an d lense s compose d 
largely o r entirel y o f ferromagnesia n mineral s (ortho - an d clino-pyroxenes , garnet , an d 
magnetite, i n variou s proportions ) ar e ver y abundan t i n som e areas . Quart z vein s an d 
pegmatite ar e als o commonl y present . 

Finally, larg e bodie s o f charnockiti c granite , wit h thei r ow n serie s o f associate d 
pegmatite an d aplite , appea r t o cu t al l th e previousl y mentione d roc k types . The y ar e 
related t o th e charnockiti c granula r gneisses , an d ar e regarde d a s th e mos t thoroughl y 
reconstituted portion s o f th e metamorphi c complex , whic h hav e bee n partially 1 mobilized 
and re-injected . 
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Diagrammatically, thes s 
represented a s follows : 

relations betwee n th e mai n roc k typ e o f th e are a ma y b e 

Original rocks , o r leas t 
metamorphosed representative s o f 

group. 

-
High-grade metamorphi c equivalents , 

in par t wit h metasornati c additio n 
of materia l an d partia l 

mobilisation. 

Rocks wit h dominantl y igneou s 
characteristics, i n par t derive d 

from pre-existin g type s b y 
palingenesis. 

1 
Garnetiferous quartzite -

Hornfels-

Metasediments (undifferentiated ) 

_> Quartz-feldspar-garnet gneis s 

Granitic gneis s 

Banded hybri d gneiss -

Biotite- an d quartz-ric h granula r 
gneiss 

Pre-existing igneou s rock s >Charnockiti c granular -
(not no w preserve d a s suc h i n gneis s 

this area ) 

-^Charnockitic granit e 

The probabl e Precambria n ag e o f thi s comple x i s suggeste d b y analog y wit h th e 
Ross Se a secto r o f Antarctica , wher e th e presenc e o f unaltere d fossiliferou s Cambria n 
limestones, foun d clos e t o simila r metamorphi c rocks , set s a n uppe r limi t t o th e possibl e 
age o f th e basemen t complex . 

UPPER PALAEOZOI C SEDIMENTS . 

At th e Amer y Localit y (70 ° 3C X S . lat. , 68 ° 15 ' E . long.) , a n are a o f probabl y 
not les s tha n 20 0 squar e mile s i s underlai n b y a  serie s o f flat-lyin g arkosi c an d calcareou s 
sandstones an d grits , locall y strongl y cross-bedde d an d containin g a  numbe r o f pebbl y 
horizons an d a t leas t tw o seam s o f coal , eac h wit h a  maximu m thicknes s .o f abou t 
8 inches . Th e tota l thicknes s o f th e formatio n a t thi s poin t i s estimated , a t no t les s 
than 1,00 0 feet , an d aeria l reconnaissanc e suggest s tha t th e rock s ma y occu r a s muc h 
as 15 0 mile s t o th e south . 

The Amer y Formatio n i s faulte d agains t th e basemen t comple x t o th e west . Th e 
age o f th e formation , base d o n th e determinatio n o f polle n an d spore s containe d i n th e 
coaly material , i s Permian , an d i t is ' regarde d a s th e equivalen t o f th e lithologicall y 
and structurall y simila r bed s o f th e Beaco n Formation , recorde d fro m othe r part s o f 
Antarctica, notabl y fro m th e Ros s Se a area . 

BASIC DYKES . 

Basic dyke s ar e know n fro m widel y separate d localities . The y ar e commones t i n 
the Vestfol d Hills , wher e severa l hundre d o f the m ar e apparent ; man y o f the m ar e 
more tha n 5 0 fee t wid e an d severa l mile s long . Basalti c dyke s hav e bee n foun d i n th e 
Prince Charle s Mountains , wher e the y cu t variou s member s o f th e basemen t complex , 
including th e charnockiti c granite , s o tha t the y ar e th e younges t know n igneou s rock s 
of th e area . Erratics . of doleriti c an d basalti c compositio n hav e als o bee n recorde d 
from Amundse n Ba y an d La w Promontory . 
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The dolerite s ar e tentativel y correlate d wit h th e large , probabl y Mesozoic , sill s 
that intrud e th e Beaco n Formatio n i n othe r part s o f Antarctica , bu t th e basalt s ma y 
be Tertiar y o r eve n younger . Unfortunatel y n o dyke s hav e s o fa r bejs n obseive d 
in contac t wit h th e sediment s o f th e Amer y Formation . 

M O R A I N E DEPOSITS . 

Moraine deposit s ar e associate d wit h almos t al l majo r roc k outcrops . I n man y 
areas, the y ca n b e broadl y subdivide d int o a n olde r high-leve l grou p an d a  younge r 
group lyin g clos e t o th e presen t margin s o f th e ice-sheet . Th e high-leve l deposit s 
are especiall y prominen t i n part s o f th e Amundse n Ba y area , o n portion s o f th e 
Masson an d Davi d Ranges , an d o n som e o f th e flat-toppe d peak s o f th e Princ e 
Charles Mountains . I n al l thes e areas , the y ar e locall y foun d a t leas t 1,00 0 fee t 
above th e presen t leve l o f th e ice-sheet . Mos t o f th e ver y heav y deposit s o f th e 
Vestfold Hill s are a an d o f th e Amer y Locality , no w lyin g severa l mile s fro m thei r 
respective ic e fronts , shoul d probabl y als o b e include d i n thi s group . 

The younge r deposit s ca n b e furthe r subdivide d morphologically . I n inlan d 
areas, whereve r th e ic e i s movin g pas t a  roc k outcrop , a  pai r o f latera l moraine s i s 
normally develope d o n th e flank s o f th e outcrop , mergin g o n th e downstrea m sid e 
to for m a  media l moraine . Afte r a  mil e o r two , however , thes e deposit s ar e eithe r 
buried unde r ne w accumulation s o f snow , or , i n th e ablatio n area , mel t dow n int o 
the bod y o f th e ice , formin g cryoconit e holes . 

A slightl y differen t patter n result s i n area s wher e loca l glaciers , originatin g 
within a  range , receiv e onl y limite d nourishmen t an d d o no t persis t fa r enoug h t o 
join th e mai n ice-sheet . I n thi s case , a  beautifull y curve d termina l morain e o r 
series o f moraine s i s forme d i f th e fron t o f th e loca l glacie r ha s bee n stationar y fo r 
some time ; or , i f th e retrea t ha s bee n continuous , a  mor e o r les s complet e cove r o f 
ground morain e ma y exten d ove r severa l squar e miles . Bot h th e termina l an d th e 
ground morain e ma y res t eithe r o n roc k o r o n stagnan t ic e and , i f th e cove r o n thi s 
ice i s sufficientl y heavy , wil l effectivel y protec t i t fro m ablatio n o r erosion . 

All thes e pattern s (lateral , medial , terminal , an d groun d moraines ) hav e bee n 
observed i n th e Princ e Charle s Mountain s an d o n a  smalle r scal e als o i n th e 
Henderson, David , Masson , an d Case y Ranges . 

On coasta l outcrop s an d islands , an y morain e deposit s ar e generall y du e t o 
material deposite d fro m th e basa l layer s o f th e mai n ice-shee t itself . A t Mawso n 
and a t Rin g Rock , 5  mile s wes t o f Mawson , sharpl y define d termina l moraine s 
now occu r a  shor t distanc e inlan d fro m th e presen t ice-roc k contact , bu t ar e probabl y 
rock-based, th e intervenin g ic e bein g forme d fro m loca l accumulation s o f drif t snow . 
At Mawson , a  rathe r patch y groun d morain e als o cover s th e souther n portio n o f th e 
outcrop are a itself . 

R E G I O N A L G E O L O G Y . 

M A W S O N ROCK . 

Mawson Statio n lie s o n th e mor e easterl y o f tw o smal l roc k outcrop s whic h ar e 
situated a t 67 ° 36 ' S . lat. , 62 ° 5 3 ' E . long . Th e tw o outcrop s occup y area s o f 
about 4 0 chain s b y 2 0 chain s (mai n Statio n area , includin g Eas t Arm ) an d 3 0 chain s 
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by 5  chain s (Wes t A r m ) . Bot h ar e elongate d i n a  north-sout h direction , enclosin g 
the sheltere d inle t o f Horsesho e Harbou r betwee n them , an d the y reac h a  maximu m 
elevation o f abou t 11 0 fee t i n th e souther n portio n o f th e mai n Statio n area . The y 
are collectivel y referre d t o a s "  Mawson Roc k " . 

The countr y roc k o f thi s are a (thi n sectio n N o . 3902 , B.M.R . collection ) consist s 
of a  porphyriti c gneissi c charnockiti c granite , subsequentl y referre d t o i n thi s Bulleti n 
as th e "Mawso n Granite " (se e als o Stinear , 1 9 5 6 ) . Th e phenocryst s consis t o f 
orthoclase, u p t o 3  cm . long , containin g mino r inclusion s o f quart z an d showin g 
incipient alteratio n t o sericit e alon g cleavag e planes . Andesine , A b G 5 , i s abou t a s 
abundant a s th e potas h feldspa r an d occur s typicall y a s subhedra l crystals , u p t o 
5 mm . long , althoug h th e twi n lamella e o f som e o f th e grain s ar e strongl y deformed . 
Quartz occur s a s mosaic s o f roughl y equidimensiona l grains , averagin g 0. 5 mm . i n 
diameter, an d strongl y pleochroi c hypersthene , wit h ver y irregula r outlines , attain s a 
size o f 1  mm . Biotit e i s restricte d t o mino r zone s o f shearing , wher e i t i s associate d 
with ver y fine-graine d aggregate s o f reconstitute d quart z an d feldspar . Magnetite , 
apatite, an d sphen e ar e th e mos t prominen t accessor y minerals . 

A sligh t t o moderat e foliatio n i s brough t ou t i n th e fiel d b y a  marke d 
parallelism o f th e lon g axe s o f th e phenocryst s an d b y th e presenc e o f elongate d 
schlieren, slightl y enriche d o r impoverishe d i n th e ferromagnesia n constituents . Th e 
foliation trend s ver y uniforml y 15 ° t o 30 ° an d dip s eas t a t angle s o f 6 0 ° - 8 0 ° . N o 
lineation i s apparen t i n th e hand-specime n o r i n th e field. 

Numerous xenolith s ar e scattere d throughou t th e area , rangin g fro m a  fe w 
inches t o 10 0 fee t i n lengt h an d u p t o 3 0 fee t i n width . The y ar e als o commonl y 
elongated paralle l t o th e foliatio n o f th e countr y rock , bu t thei r contact s ar e usuall y 
sharply define d an d n o distinctiv e borde r zone s ar e developed . Petrologically , the y 
range fro m fine-graine d dens e hornfeisi c rock s t o medium-graine d granula r quartz -
feldspar rock s wit h variabl e amount s o f biotit e o r hypersthen e o r bot h (thi n section s 
N o . 390 1 an d 3904. ) Severa l garnetiferou s rock s ar e als o present , includin g on e 
from nea r th e Meteorologica l Observator y (thi n sectio n N o . 3 9 0 3 ) , characterize d 
by th e presenc e o f garnet s u p t o 5  mm . i n diameter . Thi s roc k als o contain s ver y 
abundant intergrowth s o f quart z an d a n unidentifie d whit e mica , whic h replac e 
original quart z an d feldspar . 

Aplite vein s an d lenses , u p t o thre e fee t wide , ar e fairl y widesprea d an d typicall y 
follow windin g courses , suggestin g tha t the y wer e emplace d befor e th e countr y roc k 
was completel y consolidated . Som e o f them , e.g. , thi n sectio n N o . 3906 , carr y a 
pale gree n clinopyroxen e instea d o f th e prevalen t hypersthene , an d ar e als o ver y ric h 
in sphene . Pegmatit e typicall y occur s a s slightl y smalle r bodies—vein s u p t o 6 
inches wid e an d occasiona l lense s u p t o 1 8 inche s wide . The y cu t th e aplit e dyke s 
wherever th e tw o com e int o contact . Thes e pegmatite s ar e mostl y orthoclase-rich , 
typically wit h subordinat e biotite , hypersthene , o r both , som e wit h quart z an d a 
few wit h garnet . A  fe w quart z vein s an d lense s o f graphi c granit e ar e als o present , 
but ar e generall y les s tha n 6  inche s wide . 

In th e centra l portio n o f Wes t Arm , a  dyke-lik e bod y o f fine-grained  t o medium -
grained granula r bande d rock , abou t 5  fee t wide , strike s a t 50 ° an d dip s south-eas t 
at 80° . Bein g les s resistan t t o erosion , thi s dyk e lie s i n a  channe l severa l fee t belo w 
the leve l o f th e adjacen t countr y rock . I t ha s bee n describe d a s a  hypersthen e 
granulite b y Stinear . 
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The are a i s als o traverse d b y severa l shear-zones , u p t o 3  fee t wide , whic h 
in place s intersec t an d displac e bot h aplite s an d pegmatites . Thes e shea r zone s als o 
typically follo w ver y meanderin g course s an d occasionall y combin e t o for m anasto -
mosing network s (Plat e 6 , fig . 1 ) . A  typica l specime n fro m suc h a  zon e (thi n 
section N o . 3905 ) consist s o f band s an d seam s o f mylonite , compose d essentiall y 
of minut e granule s o f recrystallize d quartz , untwinne d feldspar , hypersthene , biotite , 
and iro n oxid e (? . magnetite) , an d enclose s lense s an d angula r fragment s o f th e 
country roc k i n variou s stage s o f disintegration . 

Jointing i s ver y unevenl y develope d i n th e area . Widel y space d sub-vertica l joint s 
are commonl y presen t an d ten d t o fal l int o tw o sets , on e roughl y paralle l an d th e othe r 
normal t o th e strik e o f th e foliation . I n addition , a  mor e closel y space d se t o f meri -
dional joints , dippin g wes t a t 10 ° t o 15° , i s presen t i n part s o f Wes t Ar m an d th e 
south-west portio n o f th e mai n Statio n are a (Plat e 6 , fig . 2) . 

Superficial deposit s i n th e are a consis t o f numerou s erratic s an d trace s o f roc k 
flour whic h exten d ove r a  tota l are a o f 2 0 b y 1 0 chain s i n th e south-easter n portio n 
of th e mai n Statio n area . Withi n thi s area , a  sectio n o f 1 0 b y 3  chain s consist s o f 
till, whic h completel y obscure s th e bedroc k (Plat e 7 , fig . 1) . Withi n thi s til l deposit , 
the followin g siz e distributio n (b y weight ) wa s estimated: — 

Large boulder s (diamete r greate r tha n 6  feet ) 
Boulders (diamete r 6  inches- 6 feet ) .  . 
Pebbles (diamete r 1  inch- 6 feet ) .  . 
Screenings (diamete r r< r inch-1 inch ) .  . 
Sand (diamete r 1 / 6 4 inch-i V inch ) 
Rock-flour (diamete r les s tha n V04 inch ) 

Per cent. 
20 
50 
15 
10 

2 i 
2i 

In expose d positions , mos t o f th e materia l belo w boulde r siz e ha s bee n remove d 
by win d action . Th e san d an d rock-flou r fraction s ar e generall y restricte d t o a 
3 t o 6-in . laye r immediatel y overlyin g th e bedrock . 

The materia l classifie d a s larg e boulder s consist s almos t entirel y o f gneissi c granit e 
similar t o th e countr y roc k a t Mawson . Th e shap e o f th e boulder s i s ver y irregular , 
commonly controlle d b y join t plane s an d generall y angular , wit h th e corner s an d 
edges rounde d of f fo r onl y 1  o r 2  inches . Thes e angula r shapes , however , ar e 
undoubtedly due , a t leas t i n part , t o fros t actio n afte r th e emergenc e o f th e materia l 
from th e ice . 

Approximately 6 0 pe r cent , o f th e materia l o f boulde r siz e als o consist s o f 
Mawson Granite . Abou t 1 5 pe r cent , ar e othe r type s o f gneissi c granite , includin g on e 
rather prominen t typ e i n whic h th e feldspa r phenocryst s weathe r white . Anothe r 1 5 
per cent , ar e quartzit e an d garnetiferou s quartzite , an d th e remainin g 1 0 pe r cent , 
are aplite , pegmatite , hornfels , rar e vei n quartz , an d som e sheare d rocks . I n shap e 
and degre e o f roundin g th e boulder s o f Mawso n granit e ar e simila r t o th e larg e 
boulders describe d above . Th e othe r roc k type s ar e generall y mor e nearl y equidi -
mensional an d bette r rounded , th e edge s an d corner s generall y bein g wor n bac k t o 
a conditio n abou t half-wa y betwee n polyhedra l an d ellipsoida l shapes . 
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Among th e materia l o f pebbl e size , count s wer e carrie d ou t o n tw o samples , 
giving th e followin g distributio n b y numbe r o f particles: — 

— Sample 1 . Sample 2 . 

Per cent . Per cent . 
Mawson Granit e 39 45 
Other graniti c rock s 37 24 
Aplite, pegmatite , ree f quart z 11 7 
Quartzite, hornfels , garne t quartzit e 8 16 
Hybrids, biotite-ric h segregations , &c . 3 7 
Mylonite an d othe r sheare d rock s 2 1 

Total numbe r o f particle s i n sampl e 152 142 

The shap e o f thes e particle s i s generall y ver y irregula r an d th e degre e o f roundin g 
very slight . 

The san d an d rock-flou r fraction s wer e no t examine d i n detail . 

Among th e scattere d erratic s outsid e th e limit s o f th e til l deposit , th e distributio n 
of roc k type s an d thei r degre e o f roundin g ar e closel y comparabl e t o thos e o f th e 
boulder an d larg e boulde r fraction s describe d above . 

A termina l moraine , stil l forming , extend s paralle l t o th e presen t ice-roc k contac t 
of th e mai n Mawso n roc k outcro p an d abou t 1  chai n sout h o f it . Thi s i s les s wel l 
exposed, sinc e it s basa l portio n i s stil l embedde d i n ice , bu t a s fa r a s coul d b e ascer -
tained, th e materia l o f thi s morain e doe s no t diffe r i n an y significan t detai l fro m tha t 
described above . 

Very fe w o f th e erratic s sho w significan t striation s o r faceting , bu t a t severa l 
points i n th e souther n portio n o f th e mai n Statio n are a th e bedroc k itsel f i s slightl y 
polished an d striated , includin g on e poin t wit h tw o intersectin g set s o f striations , 
striking 310 ° an d 340 ° (Plat e 7 , fig . 2 ) . 

On th e centra l portio n o f Eas t Arm , a  low-lyin g are a o f abou t 3  chain s b y 1 
chain i s occupie d b y a  sal t pan . I n April , 1956 , a  shallo w pi t wa s sun k nea r th e 
centre o f thi s area , an d th e followin g successio n o f layer s wa s passe d throug h (text -
fig. 2 ) . 

Surface. 

1. Nin e inche s o f crystallin e mirabilit e (hydrate d sodiu m sulphate ) wit h som e 
rock-flour an d othe r impurities . 

2. Thre e inche s o f a  black , peat-like , plasti c substance , probabl y largel y o f 
organic origin , admixe d wit h a  smal l amoun t o f mirabilite . 

3. Thre e inche s o f almos t pur e mirabilite , consistin g o f crystal s u p t o 
half a n inc h acros s an d 2  inche s long , al l elongate d vertically . 

4. On e inc h o f th e black , peat-lik e substanc e note d i n 2  above . 

5. Twenty-fou r inche s o f crystallin e mirabilite , th e uppe r 9  inche s showin g 
a sligh t admixtur e o f dark-coloure d material , probabl y o f organi c origin ; 
the remainde r almos t pure . 
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It ha d originall y bee n intende d t o sin k th e pi t t o bedrock , whic h wa s estimated , 
from th e genera l configuratio n o f th e ground , t o li e a t a  dept h o f som e 6  t o 8  feet ; 
but a  stron g inflo w o f concentrate d brin e solutio n belo w a  dept h o f 2  fee t 6  inche s 
from th e surfac e mad e thi s impracticable . 
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A sampl e o f laye r N o . 2  wa s submitte d fo r furthe r examinatio n t o Dr . L . Baas -
Becking, Burea u o f Minera l Resources , an d th e followin g extract s ar e quote d fro m hi s 
report:— 

Microscopic examinatio n showe d that , apar t fro m th e sodiu m sulphat e crystals , 
the materia l containe d iro n oxide , feathe r fragment s an d orang e an d gree n cyst s abou t 
lOju, in diameter . 

Cultures wer e mad e o n th e followin g media: — 
1. Sulphat e reduction — 

(a) starch , 3  pe r cent . NaCl : highl y positiv e i n nin e days . 
(b) glycerol , 3  pe r cent . NaCl : negative . 
( c ) stee l wool , 3  pe r cent . NaCl : negative . 

This show s tha t apparentl y onl y th e heterotrophi c for m wa s present . 
2. Thiobacteria — 

Thiosulphate, 3  pe r cent . NaCl : positiv e i n eleve n days . 
3. A lgae — 

Acetate, 1 5 pe r cent . NaCl : positiv e i n si x week s i n th e light . 
A gree n flagellate , Dunaliella sp. ^ developed , 8 ^ long , flat , allie d t o D. peircei 

L.B.B., bu t apparentl y a  ne w species . Thi s for m wa s transferre d t o 3  pe r cent . NaCl , 
and i n on e mont h yielde d a  copiou s culture . It s optimu m growth , however , wa s i n 
10 pe r cent , NaCl . Severa l blue-gree n alga e develope d i n bot h 3  pe r cent , an d 
15 pe r cent . NaCl . A  ver y small-celle d Aphanothece seem s th e commonest . Ther e 
are als o colonie s o f olive-coloure d spherica l cells , 15p i n diameter , whic h resembl e 
Gloeothece, bu t thi s genu s ha s onl y bee n describe d fro m fres h water . A  larg e 
Aphanothece wit h cell s o f 6  x  8 /x occurre d i n on e cultur e containin g 3  pe r cent . NaCl . 

A zoogloe a o f smal l (1 /x) rod-shape d bacill i accompanie d bot h Dunaliella an d 
the blue-greens . Ciliate s an d colourles s flagellate s wer e observe d i n al l solutions . I t 
may b e conclude d tha t th e materia l i s teemin g wit h life , som e o f i t indicativ e o f th e 
presence, a t times , o f a  hig h sal t concentration . Excep t fo r th e absenc e o f arthropods , 
it doe s no t diffe r fro m othe r concentrate d tide-poo l materia l collecte d i n milde r 
climates. 

COASTAL OUTCROP S A N D ISLAND S CLOS E T O MAWSON . 

The are a withi n abou t 1 0 mile s o f Mawson , extendin g roughl y fro m Nos t Islan d 
and Arro w Islan d i n th e wes t t o th e Canopu s Island s i n th e east , contain s abou t te n 
coastal outcrop s an d mor e tha n 10 0 islands , rangin g i n siz e fro m almos t a  sauar e mil e 
down t o a  fe w squar e yards . Th e mos t importan t o f thes e ar e Fla t Island , Va n 
Hulssen Island , Welc h Island , an d Klun g Island . 

The dominan t roc k throughou t th e greate r portio n o f thi s are a i s a  porphyriti c 
gneissic granite , closel y comparabl e t o tha t alread y describe d fro m Mawso n itself . Th e 
foliation, indicate d b y th e alignmen t o f th e lon g axe s o f th e feldspa r phenocryst s an d 
xenoliths, generall y strike s betwee n 360 ° an d 30° , bu t strike s u p t o 60 ° hav e bee n 
recorded fro m th e north-easter n par t o f Welc h Islan d an d fro m th e mai n islan d o f 
the Fla t Islands , O n th e othe r hand , strike s o f 330 ° ar e typica l o f th e mos t southerl y 
large islan d o f thi s group . Th e dip s ar e generall y eas t a t angle s o f 60 ° t o 80° , bu t 
steep westerl y dip s predominat e i n part s o f th e Klun g Island s an d Fla t Islands . 

The proportion s o f feldspa r phenocryst s an d o f xenolith s var y considerabl y fro m 
one outcro p t o another , bu t actua l contact s betwee n differen t phase s o f th e countr y 
rock ca n rarel y b e observed . O n th e Fla t Islands , occasiona l patche s o f non-porphyriti c 
granite occup y area s u p t o 20 0 yard s acros s an d merg e graduall y int o th e porphyriti c 
phase. O n a  smal l unname d islan d immediatel y eas t o f th e Eas t Ar m o f Mawson , 

25 



two phase s ca n b e distinguishe d b y sligh t difference s i n thei r feldspar-phenocrys t con -
tent an d i n thei r pattern s o f weathering ; th e mor e feldspathi c phas e occur s t o th e 
east. Par t o f th e contac t her e i s shar p an d par t gradational , bu t eve n wher e th e 
contact i s sharp , th e tren d o f xenolith s acros s i t i s undisturbed , an d th e relativ e ag e 
of th e tw o phase s canno t b e determined . O n th e mos t northerl y islan d o f th e 
Canopus Islands , ther e i s a  simila r contac t betwee n tw o suc h phases , bu t th e mor e 
feldspathic typ e occur s o n th e wester n side . 

Pegmatite an d aplit e ar e widespread , bu t ar e generall y restricte d t o seam s an d 
lenticular bodie s wit h a  widt h o f onl y a  fe w inches . On e o f th e larges t i s a  pegmatit e 
dyke i n th e norther n portio n o f th e larges t o f th e Fla t Islands , whic h strike s a t 300 ° 
and ca n b e trace d fo r severa l hundre d yard s wit h a n averag e widt h o f 3  feet . Others , 
with simila r strike s an d width s u p t o 5  feet , bu t mostl y shorter , occu r o n th e mos t 
southerly larg e islan d i n th e group . 

This islan d als o contain s severa l dyke s o f a  medium-graine d granula r rock , occa -
sionally wit h bande d structures , whic h show s affinitie s wit h th e bande d dyk e roc k 
previously describe d fro m th e Wes t Ar m o f Mawson . I n thi n section , a  typica l 
specimen ( N o . 3913 ) wa s foun d t o consis t o f orthoclase , quartz , an d subordinat e 
andesine, al l a s roughl y equidimensiona l grains , averagin g 0. 5 mm . i n diamete r an d 
partly wit h interlockin g boundaries . Ver y irregula r grain s o f hypersthen e an d garnet , 
a fe w o f whic h hav e rim s o f biotite , ten d t o b e concentrate d int o individua l bands . 
The larges t o f thes e dyke s attai n width s o f 5 0 feet , an d the y als o strik e a t 300° . Th e 
pegmatite cut s throug h thes e granula r dyk e rock s whereve r the y meet . 

Shears an d majo r joint s occu r i n mos t outcrop s an d ca n sometime s b e groupe d 
into well-define d set s wit h constan t trends . I n th e island s immediatel y north-eas t o f 
Mawson itself , tw o prominen t set s o f mor e o r les s vertica l joint s tren d nort h an d east . 
Locally, a  thir d se t strikin g eas t an d dippin g nort h a t 20 ° i s als o developed . O n th e 
largest o f th e Fla t Islands , th e dominan t joint s strik e a t 300° , roughl y norma l t o th e 
foliation o f th e countr y rock , an d dip s ar e generall y withi n 20 ° o f vertical . O n 
Welch Island , th e strik e i s abou t 300 ° an d dip s ar e mor e variable . However , o n 
some othe r islands , neithe r shearin g no r jointin g show s an y regularit y a t all . Wher e 
dyke rock s ar e presen t i n an y abundance , a s o n th e souther n o f th e Fla t Islands , th e 
major shear s ca n b e see n t o cu t al l roc k types , includin g th e pegmatite . 

Xenoliths ar e variabl y distributed . The y rarel y constitut e mor e tha n 1 0 pe r cent , 
of th e rock , an d fe w excee d 3 0 fee t b y 1 0 fee t i n horizonta l section . Fine-graine d 
to medium-graine d granula r hornfel s generall y predominates . Th e firs t coasta l outcro p 
to th e wes t o f Mawson , wher e a  majo r contac t betwee n granit e t o th e eas t an d 
hornfels t o th e wes t i s exposed , i s a n exception . Th e sediment s her e strik e nort h 
and di p eas t a t 60 ° t o 70° , an d th e granit e nea r th e contac t i s crowde d wit h xenoliths , 
most o f the m elongate d paralle l t o th e origina l bedding . Th e actua l contac t zon e 
shows stron g lit-par-li t structure , bu t th e granit e itsel f i s onl y ver y slightl y gneissic . 
Since th e granit e re-appear s a t Rin g Rock , abou t 4  mile s t o th e south-wes t o f thi s 
exposure, thes e sediment s mus t b e a  roo f pendan t o r majo r inclusion . 

A ver y differen t associatio n o f roc k type s occur s i n th e grou p o f smal l island s 
situated I f mile s south-wes t o f Mawson . Th e north-wester n islan d o f thi s grou p i s 
composed o f alternatin g belt s o f coarse-graine d light-coloure d quartz-feldspa r gneis s 
and finer-graine d dark-coloure d granula r gneiss . Th e bandin g generall y trend s 
between 70 ° an d 90 ° an d th e dip s ar e dominantl y southerl y a t abou t 60 ° t o 80° . 
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The remainin g island s o f th e grou p consis t largel y o f granit e gneiss , mostl y wit h 
marked banding . Mino r amount s o f sedimentar y material , includin g som e lense s o f 
almost pur e garnet-biotit e rock , occu r a s inclusions . A  typica l specime n o f th e 
gneiss (thi n sectio n N o . 3916 ) consist s o f orthoclas e an d andesin e a s crystal s u p t o 
1 cm . long , associate d wit h mosaic s o f smalle r quart z grains . Garne t occur s a s 
irregular grain s u p t o 1  cm . across , containin g numerou s inclusion s o f quart z an d 
feldspar an d alterin g t o biotit e alon g cracks . Hypersthen e i s presen t a s ver y irregula r 
crystals, u p t o 1  mm . across , an d biotit e a s flake s o f simila r size , commonl y strongl y 
deformed. Th e strik e o f th e bandin g range s fro m 320 ° t o 270° , an d th e correspond -
ing dip s fro m 70 ° south-wes t t o abou t 45 ° south . Vein s an d irregula r smal l bodie s 
of bluis h quart z an d pegmatite s ar e fairl y numerou s throughou t thi s group , an d th e 
whole assemblag e i s muc h mor e closel y comparabl e t o tha t fro m th e Taylo r Glacie r 
area (se e below ) tha n t o an y o f th e neare r outcrop s an d islands . Ther e i s som e 
shearing, especiall y o n th e mos t easterl y islan d o f th e group , an d th e whol e grou p 
should probabl y b e regarde d a s a n in-faulte d block , sinc e th e roc k type s represente d 
within i t appea r t o hav e originate d i n a  ver y differen t environmen t fro m tha t respon -
sible fo r th e previousl y describe d occurrence s o f hornfels , outcroppin g les s tha n hal f 
a mil e t o th e eas t o f th e mos t easterl y islan d o f thi s group . 

MORAINE DEPOSITS . 

A fe w erratic s ar e presen t o n nearl y ever y outcro p an d islan d examined , bu t 
glacial polishin g an d striation s hav e onl y bee n note d o n som e o f th e coasta l outcrop s 
close t o th e presen t rock-ic e contact . I n addition , ther e i s a  ver y prominen t termina l 
moraine a t Rin g Rock , whic h i s a  coasta l outcro p o f abou t a  quarte r o f a  squar e 
mile situate d abou t 5  mile s south-wes t o f Mawson . O n th e inlan d sid e o f thi s 
outcrop an d a t a n averag e distanc e o f som e 1 0 chain s fro m i t lie s a  lin e o f morain e 
deposits abou t a  quarte r o f a  mil e long , 10 0 yard s wide , an d risin g abou t 6 0 
feet abov e th e ice , th e highes t portio n bein g abou t 30 0 fee t abov e se a level . 

Taking th e averag e ove r th e whol e deposit , th e followin g siz e distributio n (b y 
weight) wa s estimated:- — 

P e r cent . 

Large boulder s (diamete r mor e tha n 6  feet ) .  .  .  .  2 0 
Boulders ( 6 inche s t o 6  feet ) .  .  .  .  .  .  6 0 
Pebbles ( 1 inc h t o 6  inches ) .  .  .  .  .' . 1 0 
Screenings (r< j inc h t o 1  inch ) .  .  .  .  .  .  6 
Sand ( VG4 m c n t o &  inch ) .  .  .  .  .  .  2 
Rock-flour (les s tha n y G 4 inch ) .  .  .  .  .  .  2 

The larg e boulde r fractio n consiste d almos t entirel y o f porphyriti c gneissi c granite , 
similar t o tha t formin g th e bed-roc k a t Rin g Roc k an d a t Mawso n itself . 

Among th e boulde r fraction , th e followin g distributio n accordin g t o rock-type s 
was estimate d (b y weight)-— : 

Per cent . 
Mawson Granit e .  .  .  .  .  .  .  .  3 0 
Other graniti c rock s .  .  .  .  .  .  .  .  3 0 
Aplite an d pegmatit e .  .  .  .  .  .  .  .  4 
Quartzite, &c . .  .  .  .  .  .  .  .  .  .  3 0 
Hybrids, mic a schist , &c . .  .  .  .  .  .  .  .  .  .  5 
Sheared1 rock s .  .  . . .  .  .  .  .  .  .  .  1 
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Among th e pebbl e fraction , a  coun t o f 16 6 particle s gav e th e followin g distribu -
tion o f roc k type s (b y numbe r o f part ic les) : — 

Per cent . 
Mawson Granit e . .  4 9 
Other graniti c rock s 11 
Aplite an d pegmatit e 4 
Vein quart z 2 
Quartzite an d arenaceou s metasediment s . .  2 0 
Hornfels an d biotite-ric h metasediment s . . 1 3 
Ironstone 1 

N o attemp t wa s mad e t o estimat e th e origi n o f particle s belo w pebbl e size . 

The degre e o f roundin g o f th e larger ; siz e group s wa s generall y closel y com -
parable t o tha t recorde d fro m Mawso n (p . 2 2 ) . Amon g th e pebbl e fraction , ver y 
angular form s tende d t o predominate , bu t hornfel s particle s wer e generall y slightl y mor e 
rounded tha n othe r roc k types . 

SHORE P L A T F O R M S . 

On Welc h Island , a  ver y prominen t topographi c featur e i s a  broa d undulatin g 
terrace whos e highes t poin t i s abou t 11 0 fee t abov e presen t se a level . Thi s terrac e 
attains a  widt h o f a  quarte r o f a  mil e an d contain s a t leas t thre e sal t pans , th e larges t 
of whic h i s abou t 20 0 yard s across . Th e sal t pan s ar e fille d t o a n unknow n dept h b y 
a mixtur e o f mirabilite , commo n salt , guano , an d rock-flour , an d ar e i n ever y wa y 
comparable wit h tha t previousl y describe d fro m th e Eas t Ar m o f Mawson . Th e mai n 
peak o f th e islan d (abou t 43 0 feet ) rise s fro m th e terrac e wit h a  shar p discontinuit y 
of slope . 

On th e larges t o f th e Fla t Islands , wit h a  maximu m elevatio n o f abou t 17 0 feet , 
a sligh t suggestio n o f a  comparabl e brea k o f slop e i s visibl e i n th e souther n portio n 
of th e island . Non e o f th e othe r island s i n thi s are a rise s abov e 12 0 feet , bu t som e 
of the m hav e flat  o r gentl y undulatin g summi t plateau x a t level s betwee n 10 0 an d 
120 feet . Ther e i s therefor e ver y stron g evidenc e i n thi s are a fo r th e existenc e o f a n 
old erosio n surfac e a t a  presen t elevatio n o f 10 0 t o 12 0 fee t (se e p . 1 6 ) . 

D O U G L A S ISLANDS , CHIL D ROCKS , A N D ROBINSO N G R O U P . 

The Dougla s Islands , Chil d Rocks , an d Robinso n Grou p compris e som e 4 0 smal l 
islands, extendin g eastward s fro m a  poin t abou t 1 5 mile s north-eas t o f Mawson . T o 
the east , the y exten d toward s Safet y Island s an d Austskjera , bu t t o th e south-wes t 
are separate d b y a  ga p o f som e 6  mile s fro m th e neares t o f th e Canopu s Islands . 

Douglas Islan d i s show n o n th e Hanse n ma p i n a  positio n abou t 8  mile s nort h 
of th e Chil d Rocks , bu t a  dog-sledg e tri p i n July , 1956 , faile d t o revea l an y trace s o f 
islands i n thi s position ; tw o smal l uncharte d island s abou t 4  mile s sout h o f th e positio n 
are believe d t o b e th e "Dougla s Is lands " a s originall y defined . Eac h i s abou t 1 0 
chains long , 5  chain s wide , an d abou t 4 0 fee t high , an d bot h ar e elongate d i n a  north -
westerly direction . 

The countr y roc k o f al l th e island s examine d i n thi s are a i s a  garnetiferou s 
porphyritic gneissi c granite , simila r t o tha t occurrin g a t Mawson , excep t fo r a  rathe r 
higher proportio n o f ferromagnesia n minerals , whic h includ e garnet , biotite , an d augite . 
In thi n sectio n ( N o . 3 9 1 2 ) , andesine , A b G 0 , an d orthoclas e ar e see n t o b e equall y 
abundant. Quartz , hypersthene , an d biotit e ten d t o b e concentrate d int o smal l rathe r 
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irregular clots , an d magnetit e i s a  commo n accessory . Som e xenolith s o f hornfel s an d 
garnetiferous quartzit e ar e presen t o n al l th e islands , bu t ar e no t a s conspicuou s a s a t 
Mawson. 

The foliation , mad e visibl e i n th e hand-specime n b y th e paralle l alignmen t o f th e 
tabular feldspa r phenocrysts , generall y strike s betwee n 320 ° an d 360 ° an d dip s t o 
the wes t an d south-wes t a t angle s fro m 7 0 9 t o vertical . 

Several o f th e island s ar e traverse d b y aplit e an d pegmatit e dyke s o f varyin g 
strike an d dip . Generally , th e aplit e dyke s ar e 3  t o 6  inche s wide . Th e pegmatit e 
dykes ar e u p t o 3 6 inche s wide ; som e ar e sharpl y marke d of f fro m th e countr y roc k 
and follo w straigh t courses , bu t other s grad e int o th e countr y roc k an d follo w windin g 
courses. Th e compositio n o f bot h i s relativel y simple : essentiall y quartz , ver y coars e 
orthoclase wit h incipien t sericite , subordinat e andesin e ( A b C 5 ) , irregularl y distribute d 
garnet, mino r biotite , an d ver y rar e smal l grain s o f monazit e (thi n sectio n N o . 3 9 1 7 ) . 
The mor e southerl y o f th e pai r o f smal l island s a t th e extrem e wester n en d o f th e 
group i s als o traverse d b y a  dyk e o f a  medium-graine d rock , abou t 6  fee t wide , whic h 
strikes abou t east-wes t an d dip s vertically . Thi s appear s t o b e closel y comparabl e t o 
the "  granulite dyk e "  from th e Wes t Ar m o f Mawson . 

ROOKERY I S L A N D S A N D G I B B N E Y I S L A N D . 

The Rooker y Island s consis t o f abou t 3 0 islands , som e 1 0 mile s du e wes t o f 
Mawson, th e larges t o f whic h ha s a n are a o f som e 1 0 b y 4 0 chain s an d rise s 20 0 fee t 
above se a level . 

The dominan t rock s throughou t thi s islan d grou p ar e graniti c gneisse s an d granula r 
gneisses, includin g som e charnockiti c types , al l wit h mor e o r les s pronounce d banding . 
Enclosed band s an d lense s o f hornfel s ar e ver y abundan t an d rang e u p t o severa l 
chains lon g an d 4  o r 5  fee t wide . I n additio n garnetiferou s quartz - an d feldspar-ric h 
gneisses for m lense s u p t o a  chai n wid e an d severa l chain s long , especiall y o n som e 
of th e smalle r island s nea r th e easter n edg e o f th e group . Thes e lense s ar e generall y 
concordant wit h th e foliatio n o f th e adjacen t graniti c an d granula r gneisse s an d 
commonly grad e int o them , s o tha t thei r ag e relation s coul d no t b e satisfactoril y 
established. A  relativel y larg e are a i n th e sout h portio n o f th e mai n islan d o f th e 
group i s occupie d b y a  ver y distinctiv e mediu m t o coars e pin k garnetiferou s graniti c 
gneiss. 

Under th e microscope , th e granula r gneis s i s foun d t o b e compose d essentiall y 
of quartz , orthoclase , an d andesine , togethe r wit h slightl y les s abundan t hypersthene , 
biotite, an d magnetite . Al l th e mineral s hav e ver y irregula r outline s an d man y hav e 
interlocking boundarie s (thi n section s Nos . 390 9 an d 3 9 1 1 ) . 

In a  typica l specime n o f th e hornfel s (thi n sectio n N o . 3915 ) th e grain-siz e i s 
slightly smaller , orthoclas e i s absent , an d ferromagnesia n mineral s mor e abundant . Th e 
ferromagnesians ar e hypersthene , biotit e wit h ver y stron g pleochroism , pal e yello w t o 
deep reddis h brown , an d abundan t hornblende , pleochroi c pal e greenis h brow n t o 
dark greenis h brown . Al l ten d t o b e concentrate d i n bands , an d grain s o f biotit e 
and hornblend e ten d t o li e parallel . 

The typica l graniti c gneiss , garnetiferou s quartz-feldspa r gneiss , an d pin k graniti c 
gneiss (thi n section s Nos . 3907 , 3908 , an d 3910 ) consis t o f coarsel y crystallin e ortho -
clase, slightl y les s abundan t an d partl y recrystallize d quartz , an d subhedra l oligoclase -
andesine, togethe r wit h coars e garnets , u p t o 5  mm . across , som e magnetite , an d 
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minor biotite . Th e feldspar s ar e extensivel y sericitize d an d replace d i n par t b y fibrou s 
aggregates o f incipien t sillimanit e an d i n par t b y myrmekiti c quartz-feldspa r inter -
growths. Th e pin k colou r o f som e member s o f thi s grou p i s du e essentiall y t o th e 
presence o f finel y divide d iro n oxide s withi n th e potas h feldspar . 

The onl y define d dyke s note d i n thi s are a consiste d o f a  fe w quartz-feldspa r 
pegmatites u p t o 6  fee t lon g an d 3  inche s wide , bu t numerou s pegmatiti c phase s ar e 
associated wit h bot h th e graniti c gneis s an d th e garnetiferou s quartz - an d feldspar-ric h 
gneisses. Generally , thei r rhineralogica l compositio n i s simila r t o tha t o f th e surround -
ing countr y rock ; thei r contact s ar e gradational , an d thei r boundaries , thoug h irregular , 
are roughl y concordan t wit h th e surroundin g foliation . 

Some o f th e band s o f granula r gneis s withi n thi s are a als o contai n trace s o f 
metallic minerals , identifie d a s pyrite , ilmenite , an d chalcopyrit e b y Mr . W . M . B . 
Roberts (Burea u o f Minera l Resources) . Thes e mineral s occu r a s disseminate d grains ; 
the larges t ilmenit e grain s ar e 0. 8 mm . across , an d th e sulphide s 0. 2 mm . 

The foliatio n an d bandin g throughou t thi s islan d grou p strik e generall y withi n 
10° o f tru e nort h an d di p eas t a t angle s o f 60 ° t o vertical , excep t i n th e north -
western islan d o f th e group , wher e th e strik e ha s change d t o 25 ° an d th e di p ha s 
flattened t o 55 ° east . Flatte r dips , o f th e orde r o f 30 ° t o 35 ° east , hav e als o bee n 
noted i n a  fe w localitie s o n th e norther n portio n o f th e mai n island . 

At Gibbne y Island , som e 5  mile s west-north-wes t o f th e Rooker y Islands , th e 
assemblage o f rock s an d thei r foliatio n an d bandin g ar e ver y simila r t o thos e pre -
dominating a t th e Rooker y Islands . 

S T A N T O N GROUP . 

About 1 0 mile s wes t o f Gibbne y Island , th e isolate d smal l islan d o f Tongu e Roc k 
and th e nearb y coasta l outcro p o f Lo w Tongu e consis t o f garnetiferou s gneis s simila r 
to tha t describe d fro m th e Rooker y Islands . Th e bandin g her e i s vertica l an d 
strikes 3 6 0 ° . 

At Oldha m Island , abou t 8  mile s farthe r wes t again , th e genera l assemblag e i s 
also ver y simila r t o tha t o f th e Rooker y Islands . Granula r gneis s an d bande d leuco -
cratic gneis s wit h numerou s basi c schliere n ar e th e dominan t phases , togethe r wit h a 
few lense s an d vein s o f a  coarse-graine d porphyriti c gneissi c granite , mostl y elongate d 
parallel t o th e bandin g o f th e surroundin g countr y rock , bu t i n place s cuttin g acros s 
it a t variou s angles . Th e bandin g an d foliatio n strik e roughl y nort h an d sho w dip s 
ranging fro m 45 ° wes t throug h vertica l t o 60 ° east ; mino r contortion s mostl y pitc h 
west a t abou t 45° . 

The remainin g island s o f th e Stanto n Group , extendin g fo r abou t 8  mile s t o th e 
west an d south-wes t o f Oldha m Island , althoug h no t examine d i n detail , ar e believe d 
to consis t essentiall y o f simila r roc k types . 

E I N S T O D I N G ISLANDS . 
The Einstodin g Islands , situate d abou t 3  mile s nort h o f Oldha m Island , consis t 

of thre e islands , eac h abou t 10 0 yard s across , separate d b y narro w channel s an d 
aligned approximatel y east-west . Th e highes t point s ar e abou t 4 0 fee t abov e se a level . 
Here, th e countr y roc k consist s o f a  porphyriti c granite , with-fain t gneissi c structures , 
garnetiferous i n par t an d indistinguishabl e i n th e hand-specime n fro m th e Mawso n 
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Granite (p . 2 1 ) . Microscopically , th e onl y differenc e consist s o f th e presenc e o f 
traces o f secondar y gree n amphibole , partl y replacin g hypersthene , i n th e Einstodin g 
Islands roc k (thi n sectio n N o . 3 9 1 8 ) . 

The foliation , wher e discernible , strike s abou t 300 ° an d dip s vertically . Xenolith s 
are rare , bu t on e bod y o f hornfels , severa l chain s lon g an d intersecte d b y numerou s 
narrow vein s o f graniti c composition , wa s note d o n th e centra l island . Pegmatit e 
dykes ar e ver y abundant , mostl y o f a  simila r compositio n t o th e countr y roc k an d 
commonly gradin g int o i t a t thei r margins . The y ma y b e severa l chain s across , 
commonly wit h ver y irregula r outlines , althoug h on e well-define d dyke , abou t 6  inche s 
wide, wa s als o noted . 

ISLANDS A N D COASTA L OUTCROP S BETWEE N JELBAR T GLACIE R A N D 
TAYLOR GLACIER . 

The stretc h o f coastlin e 4 5 t o 5 5 mile s wes t o f Mawso n contain s abou t 5  squar e 
miles o f expose d rock , mad e u p o f islands , coasta l outcrops , an d inlan d occurrence s 
within 3  o r 4  mile s o f th e coas t (Plat e S, fig . 1 ) . A t Stum p Mountain , 2 i mile s 
south-west o f Byr d Head , th e inlan d rock s reac h a  maximu m heigh t o f abou t 1,20 0 
feet abov e se a level , an d th e mai n pea k o f Uf s Islan d reache s approximatel y th e sam e 
height. Mos t o f th e headland s an d al l th e mor e outlyin g islands , however , ar e con -
siderably lowe r tha n this , an d i n place s summi t level s ca n b e see n t o li e 18 0 t o 20 0 
feet abov e se a level . (Compar e simila r concordan t level s a t abou t 10 0 t o 11 0 fee t 
above se a leve l aroun d Mawson. ) 

In th e are a south-wes t o f Byr d Head , severa l lake s li e i n flat-bottome d valley s 
largely covere d b y moraini c materia l an d genera l roc k debris . The y al l li e abou t 
150 fee t abov e se a level , an d th e larges t o f the m measure s abou t 60 0 yard s b y 20 0 
yards. The y wer e froze n ove r a t th e tim e o f examinatio n (August , 1956 ) , an d thei r 
depths ar e no t known . Th e genera l tren d o f bot h valley s an d ridge s conform s fairl y 
closely t o th e averag e strik e o f th e foliatio n o f th e rock s i n thi s area , whic h i s clos e 
to 60° , an d th e tren d i s continue d northward s i n group s o f island s aligne d paralle l t o 
this direction . 

On th e highe r ridge s t o th e sout h an d wes t o f Byr d Head , an d o n man y o f th e 
islands o f th e Colbec k Archipelago , th e mos t abundan t rock s ar e mediu m t o coars e 
even-grained granula r rock s wit h sligh t gneissi c tendencies , closel y comparabl e t o th e 
granular gneis s o f th e Rooker y Islands . Th e granula r gneis s enclose s numerou s band s 
and lenticula r bodie s o f hornfels , a  fe w o f whic h ar e severa l chain s wid e an d whic h 
consist o f th e usua l orthoclase , oligoclase-andesine , quartz , hypersthene , biotite , an d 
magnetite, wit h th e additio n o f dee p gree n amphibol e (thi n sectio n N o . 3 9 2 5 ) , 
cordierite ( N o . 3 9 2 6 ) , o r a  pal e gree n clinopyroxen e ( N o . 3 9 2 7 ) . I n addition , th e 
gneiss contain s a  fe w inclusion s o f quartzit e an d garnetiferou s quartzit e an d a  fe w 
inclusions o r segregation s compose d almos t entirel y o f ferromagnesia n minerals — 
biotite, garnet , hypersthene , clinopyroxene , an d amphibole , i n variou s proportions . 
At majo r contact s wit h th e metasediments , th e granula r gneis s i s intrusive , althoug h 
its boundarie s an d foliatio n ar e generall y broadly , conformabl e t o th e bandin g o f th e 
hornfels. 

Within thi s complex , othe r rock s becom e prominen t i n severa l zones , th e mos t 
important bein g a  serie s o f pin k quartz - an d feldspar-ric h gneisse s wit h mino r garne t 
and biotite , agai n closel y comparabl e t o th e correspondin g rock s alread y describe d 
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from th e Rooker y Islands . Thes e als o ar e intrusiv e int o th e metasediments ; lit-par-li t 
structure i s develope d i n places , bu t the y ar e regarde d a s reconstitute d an d partiall y 
mobilized sedimentar y rock s rathe r tha n tru e igneou s intrusion s (se e p . 7 2 ) . Th e 
gneiss consist s o f perthiti c orthoclase , rangin g i n averag e grain-siz e fro m abou t 2  mm . 
to mor e tha n 1  cm . i n differen t specimens , togethe r wit h quartz , typicall y a s mosaic s 
of ver y muc h smalle r grains , an d subordinat e amount s o f oligoclase-andesine , some -
times wit h anti-perthiti c texture . Som e garne t i s invariabl y present , bu t biotit e an d 
magnetite ar e ver y subordinat e (thi n section s Nos . 3928 , 392 9 an d 3 9 3 1 ) . A  rathe r 
unusual roc k fro m th e sam e are a (thi n sectio n N o . 3930 ) ma y als o belon g t o thi s 
group. I t i s compose d o f a  mosai c o f strongl y elongate d quart z grain s i n paralle l 
alignment; som e o f th e individua l grain s measur e 5  mm . b y 0. 5 mm . Th e onl y othe r 
minerals ar e a  fe w lenticula r remnant s o f strongl y deforme d an d sericitize d plagioclas e 
(? oligoclase) , als o wit h a  maximu m lengt h o f abou t 5  mm. , a  ver y subordinat e amoun t 
of biotite , an d som e minut e granule s o f amphibol e an d pyroxene . Locally , thes e 
gneisses appea r t o grad e int o pegmatiti c phase s o f simila r mineralogica l compositio n 
(see be low) . 

The mai n area s i n whic h thes e quartz-ric h an d feldspar-ric h gneisse s assum e 
significant proportion s ar e i n th e immediat e vicinit y o f Byr d Head , alon g th e coastlin e 
to th e sout h o f thi s point , o n a  numbe r o f headland s 2  o r 3  mile s south-wes t o f Byr d 
Head, an d o n som e o f th e mor e westerl y island s o f th e Colbec k Archipelago . Simila r 
rocks hav e als o bee n encountere d i n th e Alliso n Islands , immediatel y wes t o f th e 
Jelbart. Glacier. Nea r th e Taylo r empero r pengui n rookery , thes e rock s ar e lacking , 
and instea d bande d gneisse s o f obviousl y hybri d origin , characterize d b y th e presenc e 
of garne t an d abundan t biotit e (thi n sectio n N o . 3924 ) ar e ver y strongl y developed . 

Veins o f pin k pegmatite , u p t o 5  fee t wide , ar e widesprea d throughou t th e Byr d 
Head an d Colbec k Archipelag o area , wher e the y cu t acros s th e foliatio n o f th e gneis s 
at variou s angles . The y ar e mos t abundan t i n th e immediat e vicinit y o f som e o f 
the zone s o f pin k gneis s describe d above , bu t the y hav e no t bee n observe d i n contac t 
with charnockiti c granit e (se e be low) . Mineralogically , th e pegmatit e i s generall y 
simple, consistin g essentiall y o f orthoclas e an d quart z (whic h commonl y show s evidenc e 
of recrystallization) , togethe r wit h mino r biotit e an d magnetite . Alteratio n product s 
may includ e sericite , chlorite , an d trace s o f calcit e (thi n section s N o . 392 1 an d 3 9 2 2 ) . 
A specime n fro m th e wester n Colbec k Archipelag o (thi n sectio n N o . 3 9 2 3 ) , i n 
addition t o orthoclas e an d subordinat e quartz , contain s numerou s prismati c crystal s o f 
sillimanite, u p t o 5  mm . lon g an d 1  mm . thick , a s wel l a s a  numbe r o f subhedra l 
garnets, u p t o 1  cm . across , crowde d wit h inclusion s o f quart z an d magnetit e an d 
altering t o biotit e alon g cleavag e planes . Thi s roc k i s bes t describe d a s a  contaminate d 
pegmatite. 

In th e Byr d Hea d an d wester n Colbec k Archipelag o area s mino r occurrence s o f 
chrysocolla ar e associate d wit h th e pegmatit e dykes ; the y for m superficia l stains , 
generally onl y a  fe w inche s across , o n expose d face s an d join t plane s o f pegmatit e 
and occasionall y o n gneiss . Smal l reef s o f mediu m t o coarsel y crystallin e quart z ar e 
also presen t i n thi s area . Simila r pegmatit e dyke s ar e als o prominen t nea r th e Taylo r 
rookery, wher e the y locall y becom e th e dominan t roc k an d enclos e larg e lenticula r 
bodies o f biotit e hornfel s an d garnetiferou s biotit e hornfels . The y ar e no t generall y 
foliated, an d thei r contact s wit h th e surroundin g gneis s an d wit h th e hornfel s inclusion s 
are generall y shar p an d transgressive . 

32 



A ver y differen t roc k assemblag e predominate s i n th e norther n an d wester n portion s 
of Uf s Islan d an d o n th e adjacen t portion s o f th e mainland , whic h ar e occupie d b y 
porphyritic gneissi c charnockiti c granite , ver y simila r t o tha t previousl y describe d fro m 
Einstoding Island s an d fro m Mawson . It s contac t wit h th e metasediment s passe s a 
few chain s south-eas t o f th e isolate d knol l whic h rise s t o a  heigh t o f abou t 60 3 fee t 
on th e south-wester n portio n o f th e island . A t thi s point , th e contac t trend s roughl y 
parallel t o th e bandin g o f th e metasediments , whic h strike s abou t 63 ° an d dip s nearl y 
vertically. Nea r th e contact , thes e metasediment s ar e traverse d b y a  networ k o f granit e 
veins, eac h a  fe w inche s wide , an d contai n scattere d feldspa r porphyroblasts . Clos e 
to th e contac t th e lon g axe s o f xenolith s an d feldspa r phenocryst s i n th e granit e ar e 
aligned parallel ; bu t i n othe r portion s o f th e mas s thi s parallelis m i s onl y feebl y 
developed o r altogethe r absent . I t re-appears , however , o n th e mos t northerl y ti p 
of th e island , wher e it s strik e i s 320 ° an d di p mor e o r les s vertical , possibl y indicatin g 
the proximit y o f anothe r contac t som e distanc e ou t t o sea . 

The south-wester n extensio n o f thi s granit e ca n b e trace d o n t o th e mainlan d a t 
two points . On e belt , abou t 10 0 yard s wide , occur s o n a n isolate d headlan d abou t hal f 
a mil e south-wes t o f th e wester n ti p o f th e island , an d a  secon d belt , abou t hal f a 
mile wide , i s situate d abou t tw o an d a  hal f mile s du e sout h o f Byr d Head . Bot h 
appear t o b e roughl y concordan t wit h th e strik e o f th e surroundin g metasediments , 
which i s agai n abou t 60° , and , whereve r an y foliatio n wa s noted , i t als o conforme d 
approximately t o thi s direction . 

In additio n t o th e localitie s liste d above , a t leas t tw o band s o f charnockiti c granit e 
occur withi n th e Colbec k Archipelago ; thei r relation s t o th e surroundin g gneis s ar e 
similar t o thos e describe d abov e fro m Uf s Island . 

All th e rock s o f thi s are a ar e liabl e t o b e intersecte d b y shea r zone s wit h a n 
average widt h o f si x inches , i n whic h mino r brecci a an d pseudo-tachylit e ar e developed . 
The shea r zone s appea r t o b e especiall y numerou s nea r Taylo r rookery , wher e the y di p 
more o r les s vertically ; strike s a t righ t angle s t o th e bandin g o f th e countr y roc k 
predominate slightly . 

The dominan t trend s throughou t th e area , includin g th e foliatio n o f th e gneisses , 
the bandin g o f th e metasediments , an d th e elongatio n o f th e granit e belts , follo w 
directions betwee n 60 ° an d 75° . Dip s generall y ar e withi n 15 ° o f vertical , wit h a 
slight predominanc e o f stee p south-easterl y dips . Th e mai n exception s occu r alon g a 
half-mile stretc h o f coastlin e som e tw o an d a  hal f mile s south-wes t o f Byr d Head , o n 
some o f th e mor e westerl y island s o f th e Colbec k Archipelago , approximatel y nort h o f 
this area , an d i n th e immediat e vicinit y o f th e Taylo r rookery . I n thes e localities , th e 
dominant strike s ar e generall y 15 ° t o 30° , agai n wit h mor e o r les s vertica l d'ps . A t th e 
southern extremit y o f th e are a south-wes t o f Byr d Head , thi s chang e i n strik e i s ver y 
abrupt an d ma y hav e bee n brough t about , a t leas t i n part , b y faulting . I n th e Taylo r 
rookery area , pronounce d mino r fold s ar e develope d locally ; mos t o f the m pitc h eas t 
at angle s betwee n 45 ° an d 90° . 

There i s n o evidenc e o f recen t polishin g b y ic e a t th e Byr d Hea d o r Taylo r 
Glacier localities , bu t surface s o n severa l o f th e lower-lyin g island s o f th e Colbec k 
Archipelago ar e wel l polishe d an d somewha t striated . Morain e deposit s an d errati c 

—3 33 



boulders, o n th e othe r hand , ar e poorl y represente d o n an y o f th e island s excep t th e 
southern portio n o f Uf s Island , an d ar e almos t confine d t o som e o f th e large r coasta l 
outcrop areas . 

TAYLOR GLACIE R T O STEFANSSO N BAY . 

The are a betwee n th e Taylo r Glacie r an d Stefansso n Bay , som e 4 0 mile s t o th e 
west, contain s a  numbe r o f prominen t coasta l outcrop s an d islands , bu t the y coul d no t 
be examine d durin g th e 195 5 an d 195 6 field  seasons . However , collection s i n thi s 
area ha d previousl y bee n mad e fro m Cap e Bruc e (B.A.N.Z.A.R.E. , 1930-1931) , 
Bertha Islan d ( " William S c o r e s b y 1 9 3 6 ) , an d Oo m Islan d an d Hobb s Island s 
(A.N.A.R.E. , 1954) . 

The Cap e Bruc e collectio n ha s bee n describe d b y Tille y (1937) . I t include s 
garneliferous cordierit e an d s'llimanit e paragneisses , garnet-plagioclas e orthogneiss , 
and som e sheare d rock s intersecte d b y pseudo-tachylit e vein s simila r t o thos e describe d 
above fro m th e Taylo r rookery . Som e rock s describe d a s granit e an d granodiorit e 
gneiss appea r t o correspon d t o th e garnetiferou s gneisse s fro m Rooker y Island s an d 
Byrd Head , an d quartz-feldspar-garne t gneiss , regarde d b y Tille y a s a  hybrid , als o ha s 
its counterpar t i n th e Byr d Hea d area . 

The Berth a Islan d collectio n (Rayne r an d Tilley , 1940 ) indicate s tha t th e dominan t 
rock a t thi s localit y i s a  medium-graine d foliate d gneis s compose d o f quartz , micro -
perthite, hornblende , an d garnet , wit h subordinat e andesine , hypersthene , an d 
clinopyroxene. Thi s correspond s t o a  roc k whic h i s als o ver y widesprea d aroun d Kee l 
Island, a  fe w mile s t o th e wes t (se e below) , excep t tha t hornblend e i s ther e generall y 
replaced b y biotite . 

Small outcrop s o f hypersthenit e an d garnetiferou s hypersthenit e ar e als o recorded , 
corresponding t o simila r rock s a t Kin g Edwar d VII I Gul f (se e below) . However , som e 
specimens o f metamorphose d gabbr o an d norite , compose d o f augite , hypersthene , 
hornblende, an d labradorite , wit h secondar y garne t developin g a t th e expens e o f th e 
other ferromagnesla n minerals , d o no t appea r t o hav e an y counterpart s amon g th e rock s 
encountered durin g th e 195 5 an d 195 6 field  seasons . 

A n errati c calc-silicat e roc k ric h i n diopsid e an d scapolit e i s als o recorded . 

STEFANSSON BA Y A N D LA W PROMONTORY . 

On th e eas t sid e o f Stefansso n Bay , man y island s an d coasta l outcrop s exten d ove r 
an are a o f five  b y fifteen  mile s fro m Cap e Wilkin s o n Fol d Islan d i n th e nort h t o 
Stanley Kem p Pea k i n th e south . Th e centra l par t o f thi s are a wa s examine d 
geologically i n 1956 . O n th e wes t sid e o f Stefansso n Bay , anothe r serie s o f island s an d 
coastal outcrop s occur s a t irregula r interval s aroun d th e flank s o f La w Promontory . 
Of these , th e La w Island s an d th e Broka-Havstei n Grou p ha d alread y bee n visite d b y 
R. Dover s an d G . Schwart z i n 1954 . Durin g 1956 , tw o smal l outcrop s nea r th e 
south-eastern ti p o f La w Promontory , an d Krin g Island s of f it s north-wester n coast , 
were als o visited . 

These roc k exposures, - wit h th e exceptio n o f Fol d Island , part s o f Brok a Island , 
and Stanle y Kem p Peak , consis t o f mor e o r les s isolate d rock y knoll s an d hummocks , 
separated b y lower-lyin g area s largel y covere d b y permanen t sno w drift s o r moraini c 
debris. Mos t o f th e summit s o f th e knoll s li e betwee n 35 0 an d 40 0 fee t abov e se a 
level, bu t ther e ar e non e o f th e flat-toppe d plateau-lik e summit s whic h ar e s o typica l 
of th e Mawso n area . 
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The moraini c materia l occupyin g th e intervenin g low-lyin g area s consist s largel y o f 
poorly sorte d boulder s u p t o severa l fee t acros s an d commonl y includin g a t leas t a 
small proportio n o f roc k type s no t occurrin g i n sit u clos e t o th e moraine . 

On th e souther n par t o f Fol d Island , a  smal l ice-ca p ha s develope d (maximu m 
height abou t 80 0 feet) , whic h obscure s al l roc k outcrop s ove r a n are a o f 1 5 o r 2 0 
square miles . Part s o f thi s ice-ca p appea r t o b e movin g toward s th e coast , fo r 
crevassing i s visibl e a t severa l points . Th e ice-ca p o n La w Promontor y (maximu m 
height abou t 1,50 0 feet , are a approximatel y 12 0 squar e miles) , als o appear s t o b e a n 
independent unit , nourishe d entirel y b y precipitatio n o n it s surface , a s i t rise s severa l 
hundred fee t abov e th e highes t poin t o f th e nec k whic h connect s i t wit h th e main -
land. Intens e loca l crevassin g an d mino r glacie r tongue s indicat e tha t part s o f thi s 
ice-cap ar e movin g coastward . A  rathe r smalle r ice-ca p i s als o presen t o n Brok a 
Island. Thi s are a therefor e ha s considerabl y highe r annua l accumulatio n tha n th e 
Mawson area , o r a  correspondingl y lowe r ablation , sinc e i n th e Mawso n are a n o 
excess o f accumulatio n ove r ablatio n ha s bee n note d belo w 2,40 0 feet . 

On mos t o f th e othe r outcrop s i n thi s area , suc h a s Kee l Islan d an d Transvers e 
Island, th e sno w an d ic e cove r i s restricte d t o permanen t drift s whic h exten d t o 
leeward an d occasionall y t o windwar d o f th e mor e prominen t rock y knoll s an d 
hummocks. Som e drift s ar e compose d o f blu e ic e wit h a  seasona l cove r o f ne w 
snow; other s ar e composed , a t leas t i n part , o f neve . N o sign s o f crevassin g wer e 
seen a t an y o f thes e drifts , s o the y ar e probabl y stationary . Occasiona l depression s 
in th e roc k surfac e an d valley s damme d b y thes e drift s ar e occupie d b y smal l melt -
water lakes . 

The bed-roc k a t Kee l Islan d an d th e adjoinin g island s an d coasta l outcrop s i s 
generally simila r t o tha t alread y describe d fro m th e Byr d Head/Taylo r Glacie r area . 
Medium-grained granula r gneis s ric h i n quart z an d feldspar , an d probabl y o f igneou s 
origin, i s dominant . Biotit e an d garne t ar e th e mai n accessories . Th e foliatio n i s 
generally brough t ou t b y th e presenc e o f paralle l bands , lenses , an d schliere n enriche d 
in ferromagnesia n minerals , dominantl y biotite , whic h ar e locall y s o abundan t tha t 
they giv e a  bande d appearanc e t o th e roc k a s a  whole . Mor e massiv e inclusion s o f 
fine t o mediu m graine d hornfel s ar e als o present , an d i n th e norther n portio n o f th e 
coastal outcrops , som e 2  mile s eas t o f Kee l Island , arenaceou s metasediment s locall y 
become dominant . 

On Kee l Islan d th e strik e i s approximatel y north-south , an d th e di p eas t a t abou t 
45° . O n th e mainland , som e 2  o r 3  mile s south-eas t o f Kee l Island , th e attitud e o f 
the bandin g i s mor e variable . Mos t dip s i n thi s are a ar e t o th e east , south , o r wes t 
at lo w angles , mostl y betwee n 15 ° an d 30° . Locally , a  sligh t lineatio n wa s als o 
noted, lyin g i n th e plan e o f th e foliatio n an d strikin g roughl y north-south . 

Both pin k an d gre y pegmatite s ar e presen t i n th e area , generall y compose d o f 
quartz, feldspar , an d biotit e only , a  fe w als o wit h garnet . O n Kee l Islan d mos t ar e 
less tha n 1 2 inche s wide , bu t bodie s u p t o 1 0 fee t wid e ar e no t uncommo n o n th e 
mainland, som e 2  o r 3  mile s south-eas t o f thi s island . The y commonl y cu t acros s 
the foliatio n o f th e surroundin g countr y roc k an d ar e no t foliate d themselves , bu t 
some o f thei r contact s wit h th e surroundin g gneisse s ar e gradational . 

Some coarsel y crystallin e vein s an d lense s o f ree f quart z u p t o 1 8 inche s wid e 
are als o presen t o n th e mainland , bu t no t o n Kee l Island . A  lenticula r mass , measurin g 
some 1 0 fee t b y 1 8 inches , o n th e centra l portio n o f Kee l Island , wa s foun d t o 
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consist o f a  quartz-epidot e rock , wit h trace s o f iro n oxid e ( ? magnetite) , an d remnant s 
of plagioclas e an d amphibole , no w largel y replace d b y sericiti c aggregate s an d b y 
chlorite-epidote mixture s respectivel y (thi n sectio n N o . 3 9 3 3 ) . 

Traces o f superficia l coppe r stainin g wer e note d a t on e plac e o n Kee l Islan d 
and fiv e o r si x place s o n th e mainlan d t o th e east , associate d wit h quart z veins , pegma -
tite, an d apparentl y norma l gneiss . •  Th e secondar y minera l i s a  hydrate d coppe r 
silicate o f th e chrysocoll a group , an d a t leas t on e o f th e occurrence s i s associate d 
with trace s o f disseminate d chalcopyrite , describe d b y Mr . W . M . B . Robert s a s 
forming smal l areas , u p t o 0. 3 mm . across , mostl y i n th e garnets . 

On th e smal l coasta l outcro p o n th e mainland , opposit e th e south-easter n extremit y 
of La w Promontory , abou t 1 2 mile s wes t o f Kee l Island , th e dominan t roc k i s a 
medium-grained, even-graine d granula r gneiss , simila r t o thos e alread y describe d fro m 
Keel Islan d itself . Perthiti c orthoclase , quartz , an d oligoclase , togethe r wit h mino r 
hypersthene an d subordinat e magnetite , ar e th e typica l constituent s (thi n sectio n N o . 
3 9 3 6 ) . 

These rock s ar e onl y feebl y gneissi c an d ar e believe d t o b e largel y o f igneou s 
origin, comparabl e t o th e charnockiti c gneis s describe d fro m Rooker y Islands , &c . 
Lenticular inclusion s o f fin e t o medium-graine d dark-coloure d hornfel s ar e ver y 
abundant; a  fe w ar e a s muc h a s 6 0 fee t across . A  typica l specime n (thi n sectio n 
N o . 3937 ) consist s o f roughl y equidimensiona l andesine , hypersthene , an d a  brigh t 
green non-pleochroi c clino-pyroxene , togethe r wit h slightl y larger , les s regula r amphi -
bole, pleochroi c greenis h brow n t o deep - brown , an d subordinat e magnetite . 

The foliatio n o f th e gneiss , and th e lon g axe s o f th e inclusion s ru n mor e o r les s 
north-south wit h dip s rangin g fro m 70 ° t o vertical . Th e boundarie s o f th e inclusion s 
are generall y sharp , an d a  fe w ar e offse t b y mino r shears . Mor e rarely , th e granula r 
gneiss passe s int o zone s o f hybri d gneis s i n whic h coarse-grained " biotite-rich bands , 
generally a  fractio n o f a n inc h thick , alternat e wit h band s o f th e norma l countr y rock . 
Some ver y comple x small-scal e foldin g i s associate d wit h som e o f thes e hybri d zones . 

Veins an d irregula r bodie s o f pegmatite , generall y ,1 2 t o 1 8 inche s wide , ar e ver y 
abundant; som e ar e aligne d paralle l t o th e foliatio n o f th e surroundin g countr y rock , 
but mos t cu t acros s i t a t variou s angles . 

In addition , a  singl e errati c boulde r o f a n altere d basalti c roc k wa s foun d a t thi s 
locality (thi n sectio n N o . 3 9 3 8 ) . Thi s roc k i s no w compose d essentiall y o f aggregate s 
of smal l chlorit e flakes , calcit e grains , an d finel y divide d iro n oxides , bu t th e outline s 
of origina l phenocryst s o f feldspa r an d ferromagnesia n mineral s ar e stil l marke d b y 
differences i n th e proportio n o f ligh t t o dar k minerals . A  fe w scattere d grain s o f 
deep brow n iddingsit e ar e als o present . 

Metallic mineral s a t thi s localit y wer e foun d i n a n are a som e 2  t o 3  fee t i n 
diameter i n whic h expose d face s an d join t plane s i n a  hornfel s inclusio n hav e bee n 
superficially staine d b y limonite , manganes e oxides , an d secondar y coppe r mineral s 
(? chrysocolla) . 

The outcro p o n th e south-eas t ti p o f La w Promontor y itself , som e 4  mile s east -
north-east o f th e above , consist s o f essentiall y simila r rocks . Th e foliatio n an d th e 
long axe s o f an y inclusion s agai n tren d approximatel y north-south , bu t dip s ar e 
dominantly t o th e wes t a t angle s o f abou t 4 5 ° . 
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On Krin g Islands , of f th e north-wester n coas t o f La w Promontory , th e dominan t 
rocks ar e arenaceou s metasediments , gradin g int o garnetiferou s quartzit e o n th e on e 
hand an d int o biotit e an d amphibol e hornfel s o n th e other . Strike s li e betwee n 45 ° 
and 9 0 ° , wit h southerl y dip s o f 15 ° t o 45° . Thes e metasediment s ar e intersecte d b y 
numerous bodie s o f pin k an d gre y pegmatite , generall y wit h irregula r outlines , whic h 
cut acros s th e bandin g a t variou s angles . Trace s o f superficia l stainin g b y secondar y 
copper mineral s wer e notice d a t severa l points . 

K I N G E D W A R D VII I G U L F A N D O Y G A R D E N GR OU P . 

To th e wes t o f La w Promontory , closel y space d coasta l outcrop s an d island s persis t 
for anothe r 5 0 mile s t o th e mout h o f Kin g Edwar d VII I Gulf . Som e o f these , includin g 
Mule Point , Kvar s Promontory , Abrup t Point , an d part s o f th e Oygarde n Group , wer e 
visited b y Dover s i n 1954 , bu t onl y on e are a wa s examine d durin g th e 195 6 season . 
This wa s th e wester n portio n o f th e Oygarde n Group , i n th e vicinit y o f 66 ° 56 ' S . lat. , 
57° 20 ' E . long. , 18 0 mile s wes t o f Mawson . Physiographically , thi s are a i s ver y 
similar t o th e Stefansso n Ba y locality . Th e highes t point s o f mos t o f th e island s ar e 
350 t o 40 0 fee t abov e se a level , an d mos t o f th e lowe r portion s ar e occupie d b y 
moraine deposit s an d permanen t drifts , generall y compose d o f blu e ic e wit h onl y a 
superficial cove r o f ne w snow . Melt-wate r lake s ar e ver y numerou s an d a  fe w reac h 
a widt h o f 4 0 t o 5 0 yards . 

The dominan t rock s i n thi s are a ar e highl y metamorphose d sediments . Garnetiferou s 
quartzite predominates , generall y containin g mino r amount s o f orthoclas e an d 
oligoelase-andesine, an d sometime s cordierit e (thi n sectio n N o . 3940) , o r si'.limanit e 
(thin sectio n N o . 3943) . Wit h increasin g alumin a content , thi s grade s int o rock s locall y 
containing u p t o 5 0 pe r cent , o f sillimanit e (thi n sectio n N o . 3941) ; other s ten d toward s 
biotite hornfel s an d garnetiferou s biotit e hornfels . Amon g th e igneou s rock s o f th e 
area, mos t confor m t o th e bandin g o f th e surroundin g metasediments . On e ver y 
striking rock , encountere d o n Shaul a Islan d an d Alphar d Island , consist s largel y o f 
andesine an d pal e gree n clinopyroxene , bot h a s roughl y equidimensiona l grain s wit h a n 
average diamete r o f 2  mm . Subordinat e hypersthen e i s present , a s wel l a s a  smal l 
quantity o f amphibole , pleochroi c yellowis h brow n t o dee p greenis h brown , typicall y 
forming rim s aroun d som e o f th e pyroxen e grains . Rathe r smalle r garnets , generall y 
subhedral, an d mino r iro n oxid e ar e als o presen t (thi n sectio n N o . 3942) . Thi s roc k 
shows sligh t bandin g i n th e hand-specimen , an d ma y b e calle d a  garnetiferou s 
gabbro-gneiss. 

By contrast , a  numbe r o f band s o n Alphar d Islan d an d Depo t Islan d ar e believe d 
to represen t th e recrystallize d equivalent s o f originall y fine-graine d basi c igneou s rocks . 
A typica l specime n (thi n sectio n N o . 3950 ) no w consist s largel y o f hypersthene , mino r 
quartz, som e unidentifie d feldspar , an d ver y subordinat e magnetite , al l a s irregula r 
grains o f les s tha n 0. 1 mm . averag e grai n size , excep t fo r a  fe w hypersthen e phenocryst s 
up t o 2  mm . Th e roc k i s cu t b y narro w quartz-calcit e veinlet s an d contain s numerou s 
disseminated speck s o f opaqu e minerals , identifie d b y Mr . W . M . B . Robert s a s ilmenite , 
magnetite, pyrrhotite , chalcopyrite , an d a  minera l whic h coul d b e marcasite . Mr . 
Roberts state s tha t pyrrhotit e i s th e mos t abundan t opaqu e mineral ; i t form s irregula r 
masses rangin g u p t o 2. 0 mm. , an d contain s a  smal l quantit y o f chalcopyrit e a s 
intimate intergrowths . Ilmenit e i s widel y distribute d i n th e section , bu t i n ver y smal l 
grains, th e larges t measurin g 0.2 5 mm . Magnetit e i s a  ver y mino r constituent , onl y on e 
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grain bein g observed . Th e minera l tentativel y name d marcasit e occur s a s smal l irregula r 
grains o f fairl y hig h reflectivit y an d hardnes s an d coul d b e th e resul t o f breakdow n 
of pyrrhotit e t o marcasit e an d pyrite , th e skeleta l for m bein g du e t o remova l o f pyrite . 

The onl y rock s whic h commonl y cu t acros s th e foliatio n an d bandin g o f th e 
metasediments ar e a  serie s o f pegmatit e dyke s an d quart z veins , generall y les s tha n 6 
inches wide . Th e pegmatit e dyke s ar e somewha t variabl e i n compositio n an d man y o f 
them carr y som e biotit e o r garne t o r both . On e specime n fro m th e Siriu s Island s (thi n 
section N o . 3944) , i n additio n t o quart z an d oligoclase , bot h o f whic h sho w som e 
evidence o f recrystallization , contain s crystal s o f amphibole , pleochroi c pa! e yellowis h 
brown t o dee p greenis h brown , u p t o 3  cm . long , whic h ar e rimme d i n par t b y biotite , 
pleochroic pal e yellowis h brow n t o ver y dee p reddis h brown . Som e smalle r subhedra l 
garnets, mino r magnetite , an d accessor y zirco n ar e als o present . 

This are a als o contain s rock s compose d largel y o r entirel y o f ferromagnesia n 
minerals, includin g ortho - an d clino-pyroxenes , amphibole , biotite , garnet , an d 
magnetite. Thes e typicall y occu r a s lense s an d band s fro m a  fractio n o f a n inc h t o 
several fee t wide , generall y conformabl e t o th e bandin g o f th e surroundin g rocks , bu t 
their origi n i s no t alway s clearl y recognizable . I n general , th e pyroxene-ric h rock s 
are though t t o b e o f igneou s origin , an d th e magnetite-ric h an d garnet-ric h rock s ar e 
regarded a s bein g largel y o f sedimentar y origin . 

Among th e pyroxene-ric h rocks , som e ar e compose d entirel y o f pal e gree n clino -
pyroxene a s roughl y equidimensiona l grains , u p t o 5  mm . i n diamete r (thi n sectio n 
N o . 3945) . Other s contai n i n additio n som e 1 0 pe r cent , o f hypersthen e a s smalle r an d 
less regula r grain s (thi n sectio n N o . 3947) . Stil l other s consis t dominantl y o f 
hypersthene a s subhedra l equidimensiona l grain s wit h a n averag e diamete r o f abou t 
2 mm. , togethe r wit h abou t 1 0 pe r cent , o f amphibole , pleochroi c almos t colourles s t o 
dark brown , occurrin g a s les s regula r grain s an d i n par t enclosin g th e pyroxene . 
Very subordinat e biotit e flakes , u p t o 1  mm. , pleochroi c pal e yello w t o dee p reddis h 
brown, ar e als o presen t (thi n sectio n N o . 3946) . 

Among th e garnet-ric h an d magnetite-ric h rock s also , th e proportion s o f th e 
various mineral s presen t var y considerabl y betwee n specimens . On e specime n (thi n 
section N o . 3948 ) consist s essentiall y o f subhedra l grain s o f hypersthene , averagin g 
about 2  mm . i n diameter , togethe r wit h magnetit e o f abou t th e sam e grai n size . Th e 
magnetite occur s partl y a s subhedra l crystals , som e o f whic h enclos e th e pyroxene , an d 
partly a s interstitia l grains . Accordin g t o Mr . W . M . B . Roberts , thi s magnetit e i s 
slightly anisotropi c an d a t hig h magnification s show s exsolutio n lamella e o f a  non -
opaque minera l alon g th e (100 ) an d (111 ) directions . Th e exsolvin g minera l i s probabl y 
the iro n spine l hercynite . A  rathe r differen t assemblag e i s foun d i n thi n sectio n N o . 
3949. Thi s consist s largel y o f clea r quart z an d garnet , bot h a s rathe r irregula r grain s 
up t o 5  mm. , togethe r wit h a  fe w clot s o f rathe r smalle r hypersthen e grain s an d som e 
small needle s an d large r irregula r grain s o f amphibole , pleochroi c pal e greenish-brow n 
to dee p green . Magnetit e i s presen t a s rathe r irregula r grain s u p t o 2  mm. , an d ma y 
be associate d wit h hypersthen e o r intergrow n wit h quartz . I n bot h thes e rocks , th e 
proportion o f magnetit e ma y locall y excee d 5 0 pe r cent , b y weight , bu t suc h magnetite -
rich phase s ar e generall y restricte d t o lense s o r band s onl y a  fe w inche s wide . 

Superficial stainin g b y secondar y iron , manganese , an d coppe r mineral s ca n b e 
seen i n severa l places . Th e iro n stainin g (mostl y limonite ) locall y extend s ove r area s 
of 4 0 t o 5 0 fee t b y abou t 1 0 feet , an d appear s t o b e largel y derive d fro m th e previousl y 
described fine-graine d igneou s rock s carryin g magnetit e an d trace s o f disseminate d 
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sulphides. Th e manganes e stain s ar e muc h smaller , an d generall y consis t o f thi n 
coatings o n expose d faces , joints , an d mino r shears . Stainin g b y secondar y coppe r 
minerals occur s similarly , bu t individua l occurrence s rarel y excee d -  5 b y 2  feet . 
They hav e bee n foun d i n a  wid e variet y o f rocks , includin g hornfels , quartzite , pegmatite , 
and ree f quartz , bu t onl y trace s o f sulphide s wer e foun d i n associatio n wit h an y o f them . 

Structurally, th e metasediment s o f thi s are a generall y sho w large-scal e banding , 
which appear s t o b e a  direc t reflectio n o f th e origina l beddin g (Plat e 8 , fig.  2) . Som e 
of th e mor e micaceou s phase s ar e als o foliate d b y th e paralle l alignmen t o f mic a 
flakes an d othe r elongate d minera l grains . Foliatio n i s invariabl y paralle l t o th e 
banding i n th e immediat e vicinity . 

East-west strike s predominat e o n al l th e island s examined , an d ar e reflecte d i n th e 
elongation o f mos t o f th e island s themselves . O n Depo t Islan d an d o n th e norther n 
part o f Shaul a Island , th e dip s ar e dominantl y t o th e sout h a t angle s o f abou t 60° , bu t 
some mino r foldin g i s present . Thi s include s mor e o r les s symmetrica l fold s wit h 
horizontal axes , space d abou t 1  t o 2  chain s apart , an d a  fe w smaller , almos t 
isoclinal structures , pitchin g wes t a t angle s o f u p t o 70° . Th e Rige l Skerrie s appea r 
to consis t o f a  majo r synclin e pitchin g wes t a t 20 ° t o 30° , wit h dip s averagin g 
60° o n th e souther n lim b an d 45 ° o n th e norther n limb . Th e wester n portio n o f 
Alphard Islan d an d th e unname d islan d abou t 1  mil e eas t o f Depo t Islan d bot h 
show considerabl e variatio n i n di p an d strike , du e t o comple x structura l patterns . Th e 
major unit s appea r t o b e ope n syncline s an d anticlines , space d a t interval s o f a  fe w 
hundred yards , an d separate d b y area s containin g comple x drag-folds , i n par t almos t 
isoclinal. Th e axe s o f al l thes e structure s pitc h wes t a t moderat e angles , mostl y betwee n 
15° an d 40° . 

E N D E R B Y L A N D . 

The mai n Enderb y Lan d peninsula , betwee n Kin g Edwar d VII I Gul f a t 57 ° E . 
long, an d Amundse n Ba y a t 50 ° 30 ' E . long. , contain s severa l coasta l outcrop s an d a 
major grou p o f inlan d ranges , risin g i n par t t o height s o f mor e tha n 6,50 0 fee t abov e 
sea level ; bu t th e onl y geologica l informatio n availabl e o n thi s secto r i s containe d i n a 
report o n rock s collecte d fro m Proclamatio n Islan d b y th e B.A.N.Z.A.R . Expedition , 
1929-1931 (Tilley , 1937 ) . 

The dominan t roc k a t thi s localit y i s reporte d t o b e a n aci d charnockite , consistin g 
of quartz , microperthite , subordinat e myrmekiti c andesine , hypersthene , an d horn -
blende o r biotite , togethe r wit h accessor y apatite , magnetite , an d zircon . Th e hypers -
thene ma y b e mantle d b y clinopyroxen e o r partl y altere d t o amphibol e an d biotite . 
A varian t i n whic h andesin e o r andesine-antiperthit e predominate s ove r potas h feldspa r 
was als o recognized . Thes e rock s appea r t o correspon d ver y closel y t o th e hypersthene -
bearing granula r gneis s fro m Rooker y Islands , La w Promontory , an d othe r localitie s i n 
MacRobertson Land . 

Tilley als o record s a  grou p o f biotit e pyroxenite , hypersthenite , an d hornblend e 
hypersthenite, whic h h e refer s t o a s ultrabasi c member s o f th e charnockit e suite . How -
ever, th e equivalent s o f thes e rock s hav e als o bee n me t wit h a t Kin g Edwar d VII I 
Gulf an d a t Amundse n Bay ; a t neithe r localit y ar e the y associate d wit h th e mor e norma l 
acid member s o f th e suite . Thei r relatio n t o th e charnockite s i s therefor e regarde d a s 
doubtful. 

Other rock s recorde d fro m Proclamatio n Islan d includ e garne t granulite , some -
times wit h mino r sillimanite , whic h i s regarde d a s a n extensivel y recrystallize d igneou s 
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rock b y Tille y an d whic h compare s closel y wit h th e garnetiferou s gneisse s o f th e 
Byrd Hea d an d Amundse n Ba y areas . Hornblend e gneiss , garnet-sillimanit e gneis s 
and garnet-hypersthen e gneis s ar e recorde d a s erratic s only , alon g wit h boulder s o f 
metamorphosed dolerite , som e stil l preservin g trace s o f ophiti c texture . 

A M U N D S E N BA Y A R E A . 

During a  brie f examinatio n i n November , 1956 , i t wa s foun d tha t th e are a show n 
as "  Amundsen Ba y "  o n earlie r map s actuall y consist s o f tw o bay s (Amundse n an d 
Casey Bays) , separate d b y som e 2 0 mile s o f lo w ic e plateau . Onl y th e mor e easterl y 
of thes e bay s (Amundse n Bay ) wa s examine d durin g thi s visit . I f extend s north -
westerly fo r 3 0 miles , wit h a  maximu m widt h o f abou t 1 5 miles . Nea r it s souther n 
and south-easter n limits , a t approximatel y 67 ° 15 ' S . lat. , 50 ° 3 0 / E . long. , a  serie s o f 
major roc k peaks , formin g par t o f th e Scot t Mountains , rise s abruptl y t o height s o f 
more tha n 4 ,00 0 fee t abov e se a level , an d i t i s estimate d that , ove r a  tota l lengt h o f 
some 2 0 miles , abou t 5 0 pe r cent , o f th e coastlin e i n thi s are a i s mad e u p o f roc k 
outcrops. Severa l glacie r tongue s exten d int o th e ba y fro m gap s i n thi s range . Th e 
largest o f these , belongin g t o th e Beave r Glacier , extend s fro m th e easter n extremit y 
of th e ba y i n a  genera l west-north-westerl y directio n an d i s abou t 1 5 mile s lon g an d 
5 mile s wid e (Plat e 9 ) . 

In general , th e majo r bedroc k exposure s presen t a n extremel y rugge d appearance , 
due t o th e presenc e o f severa l set s o f mor e o r les s vertica l joints , man y o f whic h giv e 
rise t o clif f face s severa l hundre d fee t high . A t lowe r altitude s extensiv e glacia l deposit s 
give ris e t o a  hummock y topograph y an d locall y hav e damme d bac k melt-wate r lake s 
up t o som e 2 0 0 yard s b y 10 0 yard s i n extent . O n th e down-win d sid e o f som e o f 
these lakes , a  heav y superficia l encrustatio n o f carbonate s wa s note d o n expose d 
boulders, apparentl y forme d fro m materia l carrie d ther e b y spra y fro m th e lake . Th e 
lower limi t o f thi s encrustatio n la y abou t 2 0 fee t abov e th e leve l o f th e lak e a t th e 
time o f th e visit , suggestin g tha t th e leve l varie s considerabl y fro m tim e t o time . T o 
the wes t o f thi s area , a  close d depressio n belo w se a leve l wa s note d fro m th e air , 
apparently du e t o over-deepenin g o f a  valle y b y glacia l actio n i n th e fairl y recen t past . 

The dominan t rock s o f th e are a ar e highl y metamorphose d sediments , originall y 
mainly arenaceous . The y generall y sho w fine  banding , du e t o th e alteratio n o f layer s 
with varyin g proportion s o f ferromagnesia n minerals , an d grad e o n th e on e han d int o 
quartzite an d garnetiferou s quartzit e an d o n th e othe r han d int o biotite-ric h hornfel s 
(Plate 1 0 ) . On e rathe r unusua l varian t (thi n sectio n N o . 3 9 5 6 ) , consist s largel y o f 
interlocking grain s o f quartz , th e larges t o f whic h ar e on e centimetr e across , togethe r 
with aggregate s o f whit e mica , biotite , an d sillimanite , whic h ar e mad e u p o f grain s u p 
to 0. 1 mm . i n diameter , an d appea r t o replac e origina l feldspar . Trace s o f dissemi -
nated pyrit e ar e als o present . 

With th e additio n o f som e igneou s material , possibl y b y metasomatism , thes e 
metasediments grad e int o bande d gneis s ric h i n quart z an d feldspar , simila r t o thos e 
from Byr d Hea d an d Rooker y Islets . Thi n sectio n N o . 3951 , regarde d a s typica l o f 
this group , no w consist s almos t entirel y o f quart z a s elongate d interlockin g grains , u p 
to 1  cm . b y 2  mm. , togethe r wit h slightl y smalle r irregula r grain s o f perthiti c ortho -
clase an d subhedra l oligoclase , th e latte r a s strongl y zoned , rathe r cloude d grains . 
Garnet i s presen t a s irregularl y distribute d smal l clots . I n th e wester n portio n o f th e 
area, eve n mor e intens e metamorphis m appear s t o hav e affecte d a  fe w o f thes e rocks , 
and severa l band s wit h feldspa r porphyroblast s wer e noted . Band s an d lense s ver y ric h 
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in pyroxene , simila r t o thos e fro m Kin g Edwar d VII I Gulf , ar e present , includin g on e 
specimen, obtaine d a s a n errati c only , compose d o f hypersthen e wit h onl y a  trac e o f 
interstitial plagioclas e ( ? labradorite ) (thi n sectio n N o . 3 9 5 5 ) . 

Among th e rock s o f undoubte d igneou s origin , tw o mai n type s ca n b e dis -
tinguished. On e i s represente d b y severa l intrusiv e masses , u p t o 3  chain s b y 1 
chain i n extent , nea r th e south-easter n extremit y o f th e Bay . Thes e rock s ar e 
generally rathe r strongl y weathere d an d poorl y exposed , bu t appea r t o b e roughl y 
conformable t o th e beddin g o f th e surroundin g metasediments . Unde r th e micro -
scope, a  typica l specime n (thi n sectio n N o . 3953 ) i s see n t o consis t o f hypersthen e 
and strongl y zoned , slightl y cloud y plagioclas e (?andesine) , bot h a s rathe r irregula r 
grains averagin g abou t 2mm . i n diameter . A  fe w smal l biotit e shreds , pleochroi c 
almost colourles s t o pal e reddis h brown , ar e associate d wit h th e hypersthene . Thi s 
rock appear s slightl y gneissi c i n th e hand-specime n bu t no t i n thi n section , an d ma y 
be calle d a  norit e gneiss . 

In addition , th e are a contain s som e cross-cuttin g vein s o f pegmatit e an d graphi c 
granite, generall y les s tha n 6  inche s wide . Man y o f thes e ar e ric h i n feldspa r 
(? microcline-perthite) , whic h generall y show s a  distinc t bluis h tinge , an d som e als o 
contain mino r amount s o f hypersthene , sometime s a s crystal s mor e tha n 5  mm . long , 
intergrown wit h quart z (thi n sectio n N o . 3 9 5 2 ) . 

Finally, ther e ar e agai n severa l magnetite-ric h band s withi n thi s complex . A  fe w 
of thes e reac h a  widt h o f 2  fee t an d locall y contai n mor e tha n 5 0 pe r cent , b y weigh t 
of magnetite , th e remainin g constituent s bein g quart z an d hypersthen e (thi n sectio n 
N o . 3 9 5 4 ) . Th e majorit y wer e foun d withi n a  fe w chain s o f th e norit e intrusion s 
described above , an d ar e probabl y geneticall y relate d t o them . 

Superficial stainin g b y secondar y coppe r mineral s wa s note d i n a  fe w places , an d 
several altere d dyk e rock s contai n trace s o f disseminate d sulphide s an d oxides , simila r 
to thi n sectio n No . 395 0 fro m Kin g Edwar d VII I Gulf . Mr . W . M . B . Robert s 
states tha t magnetit e i s th e mos t abundan t opaqu e mineral , formin g subhedra l crystal s 
up t o 1. 6 mm . acros s an d containin g exsolutio n lamella e o f ?hercynit e alon g th e 
( 1 0 0 ) directio n an d o f ilmenit e alon g ( 1 1 1 ) . Pyrrhotit e i s nex t i n abundance , occur -
ring a s smal l irregula r masses , mos t o f whic h appea r t o b e undergoin g som e degenera -
tive proces s alon g th e cleavage ; thi s ma y b e a  break-dow n t o marcasit e an d pyrite . 
Chalcopyrite i s intimatel y intergrow n wit h pyrrhotite , i n whic h i t form s smal l irregula r 
areas, rangin g u p t o 0.0 6 mm . i n size . 

In additio n t o thes e rocks , tw o type s o f fine-graine d basi c igneou s roc k wer e 
found i n thi s are a a s erratics . One . o f thes e correspond s i n compositio n t o a  basal t 
or fine-graine d dolerite , compose d o f lath s o f slightl y zoned , rathe r cloude d andesine -
labradorite, u p t o 2  mm . long , an d subhedra l t o irregula r augite , u p t o 5  mm . across , 
typically muc h twinne d an d commonl y enclosin g th e plagioclase . Smal l granule s o f 
green amphibol e an d flake s o f biotit e ar e present , generall y rimmin g th e augite . 
Magnetite form s euhedra l t o subhedra l crystals , u p t o 0. 2 mm . i n diamete r (thi n 
section N o . 3 9 5 7 ) . Th e othe r roc k (thi n sectio n N o . 3958 ) i s compose d essentiall y 
of smal l prism s an d irregula r grains , u p t o 1  mm. , o f ?soda-ric h amphobile , pleochroi c 
pale yellowis h brow n t o dee p brownis h gree n t o dee p bluis h green , togethe r wit h 
subordinate quartz , som e irregularl y distribute d clot s o f strongl y zoned , untwinne d 
plagioclase (?oligoclase) , an d magnetite . I t i s th e onl y amphibolit e encountere d i n 
the entir e area . N o rock s correspondin g t o eithe r wer e see n i n situ , bu t inspectio n 
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from th e ai r indicate d th e presenc e o f a  bod y o f dark-coloure d rock , severa l hundre d 
feet thick , i n th e uppe r portio n o f on e o f th e mai n peak s o f th e Scot t Mountains , 
approximately 2 0 mile s east-north-eas t o f thi s area , an d thi s i s tentativel y interprete d 
as a  shee t o f basal t o r dolerit e overlyin g a  basemen t o f metamorphi c rocks . 

Structurally th e are a appear s t o b e relativel y simple . O n Observatio n Islan d 
(67° 0 1 7 S . lat. , 50 ° 24'  E . long. ) th e metasediment s wer e foun d t o strik e approxi -
mately east-west , an d t o di p sout h a t a n averag e angl e o f abou t 70° . O n Beave r 
Island, som e 1 5 mile s south-eas t o f thi s point , an d o n nearb y portion s o f th e mainland , 
the dominan t strike s ar e approximatel y 120° , wit h northerl y dip s o f 40 ° t o 50° . Loca l 
deviations o f strik e t o 150 ° an d eve n t o 180 ° wer e noted , an d generall y appeare d t o b e 
associated wit h a  steepenin g o f th e dip . 

Glacial deposit s ar e ver y widesprea d o n mos t o f th e island s an d coasta l outcrop s 
of thi s area . O n Beave r Island , whic h rise s t o a  heigh t o f abou t 2,20 0 fee t o n th e 
southern flan k o f th e Beave r Glacie r Tongue , moraini c materia l practicall y obliterate s 
the bedroc k t o withi n 50 0 fee t o f th e summit . Thi s materia l i s noticeabl y riche r i n fin e 
fractions (san d an d rock-flour ) tha n an y o f th e deposit s examine d i n th e Mawso n 
area, bu t owin g t o th e extrem e variabilit y o f it s compositio n fro m poin t t o point , n o 
quantitative estimat e o f it s constitutio n wa s attempted . O n th e mainlan d t o th e sout h 
of thi s point , bedroc k generall y crop s ou t i n a  serie s o f strik e ridges , th e intervenin g 
valleys bein g fille d b y moraini c material . Th e presenc e o f th e finer  fraction s wa s 
less marke d i n thi s are a tha n o n Beave r Island . Arenaceou s metasediments , simila r 
to thos e occurrin g i n sit u i n thi s area , mak e u p th e greate r portio n o f th e erratic s 
from thes e localities , bu t graniti c an d pegmatiti c rock s ar e wel l represente d an d rar e 
reef quart z an d basalt s an d fine-grained  dolerite s als o occur . 

COASTLINE EAS T O F MAWSON . 

Between Austskjer a an d Cap e Darnley , fro m 2 0 t o 18 0 mile s eas t o f Mawson , 
the coastlin e consist s almos t entirel y o f ic e cliffs , interrupte d onl y b y th e abrup t out -
crops o f th e Sculli n an d Murra y Monoliths . Bot h thes e features , situate d i n th e 
vicinity o f 67 ° 4 5 ' S . lat. , 66 ° 45 ' E . long. , ris e t o height s o f mor e tha n 1,20 0 fee t 
above se a level . The y ha d bee n visite d b y thre e previou s partie s (B.A.N.Z.A.R.E . 
1929-1931, "Will ia m Scoresby" , Februar y 1936 , an d A.N.A.R.E . 1 9 5 4 ) , an d wer e 
not visite d i n 195 5 o r 1956 . 

Rayner an d Tille y ( 1 9 4 0 ) recor d gneis s ric h i n micropefthit e crystal s u p t o a n 
inch long , th e remainin g mineral s bein g quartz , garnet , biotite , an d subordinat e oligo -
clase-andesine. Stinea r (1956 ) als o describe s th e dominan t roc k a s a  coarse-graine d 
quartz-microperthite gneiss , an d i n additio n record s a  numbe r o f mino r occurrence s 
of pyroxen e granulit e an d o f pin k an d gre y granite-gneiss . 

At Cap e Darnley , th e coastlin e swing s abruptl y t o th e sout h toward s th e Amer y 
Ice Shelf , whic h occupie s a n are a o f abou t 10,00 0 squar e mile s betwee n 68 ° 30 ' an d 
71° 00 ' S . lat. , an d 68 ° 30 ' an d 74 ° 15 ' E . long . Fro m Sandefjor d Bay , 69 ° 4 0 ' S . lat. , 
74° E . long. , th e coastlin e agai n trend s i n a  roughl y north-easterl y directio n toward s 
the Vestfol d Hill s a t 68 ° 30 ' S . lat. , 78 ° E . long. , an d thi s regio n contain s som e o f 
the larges t area s o f expose d roc k s o fa r know n fro m th e whol e o f Antarctica : Moun t 
Caroline Mikkelse n an d othe r isolate d outcrop s a t th e hea d o f Sandefjor d Bay , th e 
Larsemann Hills , th e Raue r Group , an d th e Vestfol d Hills . 
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T H E VESTFOL D HILLS . 

The Vestfol d Hill s wer e previousl y visite d b y Mikkelse n i n 1935 , Lincol n 
Ellsworth i n 1939 , an d A.N.A.R.E . i n 1954 . I n 1955 , brie f visit s wer e pai d t o th e 
Vestfold Hill s an d Liche n Island , of f th e Bolinge m Islands , bu t mor e detaile d wor k i s 
now bein g carrie d ou t i n thi s area , s o tha t th e followin g accoun t shoul d b e regarde d 
as a  preliminar y repor t only . 

About 15 0 squar e mile s o f roc k ar e expose d a t th e Vestfol d Hills , betwee n 
68° 25 ' an d 68 ° 4 0 ' S . l a t , an d 77 ° 50 ' an d 78 ° 3 5 ' E . long . Relie f i s o f th e 
order o f 4 0 0 feet , an d th e are a i s characterize d b y numerou s isolate d hummock y hills , 
somewhat modifie d i n shap e b y join t an d shea r direction s o f th e countr y rock . Th e 
major valley s tren d roughl y east-west , paralle l t o th e predominan t strik e o f th e roc k 
foliation, an d ar e fille d t o variou s depth s b y glacia l drif t an d moraine . I n th e centra l 
coastal portio n o f th e area , thi s moraini c materia l als o cover s th e hills , an d n o countr y 
rock a t al l i s exposed . Elsewhere , onl y scattere d erratic s occu r o n th e uppe r portion s 
of th e hills , an d fe w o f thes e sho w an y evidenc e o f facetin g o r striations . Lake s an d 
fjord-like inlet s ar e ver y prominen t feature s o f th e landscape , bu t ther e ar e n o define d 
stream channel s an d man y o f th e lake s appea r t o hav e n o surfac e outlet s (Plat e 1 1 ) . 
Some evidenc e tha t tw o ol d erosio n surface s ar e presen t i n thi s are a i s afforde d b y 
the summit s o f th e highes t hill s a t abou t 40 0 fee t abov e se a leve l an d th e top s o f 
minor ridge s a t abou t 10 0 fee t abov e se a level . Furthe r wor k i s required , however , 
to wor k ou t thes e relationship s i n detail . 

The countr y roc k consist s largel y o f medium-graine d gneiss , som e o f whic h i s 
banded. Unde r th e microscope , a  typica l specime n (thi n sectio n N o . 3959 ) show s 
light-coloured band s consistin g dominantl y o f quart z an d oligoclase , alternatin g wit h 
dark-coloured band s compose d mainl y o f brownish-gree n amphibole , i n par t replacin g 
hypersthene, an d subordinat e dee p brow n biotite . I n spit e o f th e stron g banding -
individual minera l grain s ar e onl y slightl y elongated . 

The dominan t strik e o f bot h foliatio n an d bandin g i s 9 0 ° , wit h vertica l t o stee p 
northerly dips , bu t th e strik e locall y range s fro m 45 ° t o 135° . N o significan t lineatio n 
was noted , bu t extensiv e zone s o f sligh t shearing , som e 10 0 fee t wide , cu t thes e rock s 
at variou s angles , wit h a  sligh t preferenc e fo r trend s clos e t o 360° . 

Numerous narro w seam s o f bluis h quart z an d glass y quart z ar e present , generall y 
sub-parallel t o th e foliation , a s wel l a s occasiona l large r lenticula r o r irregula r bodie s 
of granite-pegmatite , pyroxene-bearin g pegmatite , quartz-garne t rock , an d quartz -
epidote rock , som e o f whic h carr y trace s o f disseminate d sulphide s (pyrit e an d 
? arsenopyrite) . Segregation s o r inclusion s o f almos t pur e epidot e o r almos t pur e 
pyroxene 2  o r 3  fee t acros s als o occur . 

In addition , ther e ar e severa l bodie s o f biotit e granula r gneis s an d pyroxen e 
granular gneiss , th e larges t o f whic h ar e a t leas t hal f a  mil e across . Quartz , oligoclase . 
minor orthoclase , hypersthene , cordierite , an d magnetit e ar e th e mai n constituent s o f 
one typica l membe r o f thi s grou p (thi n sectio n N o . 3 9 6 0 ) . Thei r relation s t o th e 
banded gneis s wer e no t obviou s i n th e field , bu t the y appea r t o b e related , a t leas t i n 
part, t o th e charnockiti c granula r gneis s o f th e Mawso n are a an d ma y therefor e repre -
sent severel y metamorphose d igneou s rocks . 

One o f th e mos t prominen t feature s o f th e are a i s th e larg e numbe r o f basi c 
dykes, whic h rang e u p t o 5 0 fee t i n width ; som e o f the m ca n b e trace d fo r a t leas t 
a mile . Fine-graine d dolerit e i s th e dominan t rock . A  typica l specime n (thi n sectio n 
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N o . 3962 ) consist s o f lath s o f andesine-labradorit e an d subhedra l grain s o f augite , 
both u p t o 1  mm . i n siz e an d occasionall y showin g ophiti c texture , i n a  matri x o f 
smaller plagioclas e laths , interstitia l granule s o f augite , an d mino r amount s o f iro n 
oxide (?magnetite) , gree n amphibole , an d biotite . Th e dominan t strik e directio n o f 
these dyke s i s betwee n 340 ° an d 2 0 ° , wit h a  mino r se t approximatel y a t righ t angle s 
to this , an d a  fe w dyke s obliqu e t o both . Dip s ar e generall y withi n 20 ° o f vertical . 
The dyke s typicall y cu t acros s shea r structure s i n th e countr y rock , bu t som e ar e 
themselves faulte d an d sho w sligh t loca l shearing . O n th e othe r hand , the y d o no t 
contain an y quart z vein s o r othe r indication s o f younge r magmati c activity . N o 
petrological o r structura l difference s coul d b e detecte d betwee n th e variou s set s o f 
dykes o f differen t strikes , an d n o consisten t ag e relationship s exis t a t intersection s 
(Plate 12 , fig.  1 ) . 

The erratic s an d boulder s o f th e morain e deposit s generall y belon g t o on e o r 
other o f th e roc k type s alread y described , th e mai n exception s bein g a  fe w specimen s 
of a  contorte d garne t schis t an d o f a  mic a schis t wit h porphyroblasti c feldspars , neithe r 
of whic h correspond s t o an y roc k see n i n sit u i n thi s area . 

L I C H E N ISLAND . 
Lichen Islan d (69 ° 20 ' S . lat. , 75 ° 32 ' E . long. ) i s situate d som e 1 2 mile s wes t o f 

the Larseman n Hills . Th e islan d measure s 35 0 yard s b y 12 0 yards , elongate d east -
north-east, an d reache s a  maximu m elevatio n o f abou t 6 0 feet . A t th e tim e o f th e 
visit (Februar y 1955) , th e islan d wa s completel y surrounde d b y fas t ice , wit h a 
pronounced tid e crack , an d it s relativel y low-lyin g centra l portio n wa s covere d b y 
snow drifts . 

In contras t t o th e Vestfol d Hills , Liche n Islan d i s fre e fro m erratic s an d glacia l 
drift. Th e countr y roc k consist s largel y o f medium-graine d biotit e paragneiss , whic h 
locally grade s int o biotit e hornfels , an d i s intrude d b y quartz-feldspa r orthogneis s wit h 
occasional clot s o f garnet , 

A typica l specime n o f th e orthogneis s (thi n sectio n N o . 3964 ) consist s o f ver y 
abundant quartz , slightl y les s abundan t andesine , an d subordinat e orthoclase , togethe r 
with scattere d subhedra l garnet s u p t o 5  mm . i n diameter , an d som e smal l lense s 
composed o f amphibol e grains , pleochroi c yellowis h brow n t o reddis h brow n t o bluis h 
green, als o u p t o 5  mm . i n length . Smal l amount s o f biotite , magnetite , hypersthene , 
apatite, an d zirco n ar e present , al l a s grain s 0. 1 mm . o r les s i n diameter . 

A typica l specime n o f th e paragneis s (thi n sectio n N o . 3965) , o n th e othe r hand , 
in additio n t o quartz , andesine-labradorite , an d som e orthoclase , contain s abundan t 
irregular grain s an d prism s o f hypersthene , flake s o f strongl y pleochroi c biotite , an d 
relatively abundan t magnetite , al l u p t o 1  mm . i n length . Thes e ferromagnesia n 
minerals sho w a  marke d paralle l elongation , an d ten d t o b e concentrate d int o band s 
or lenses . 

The paragneis s i s markedl y foliate d paralle l t o th e origina l bedding , an d intensel y 
contorted int o irregula r fold s o f ver y variabl e amplitude . Th e fol d axes , however , ar e 
remarkably parallel , wit h strike s o f 225 ° t o 255 ° an d south-westerl y pitche s o f 20 ° 
to 35° . Paralle l t o thes e fol d axe s i s a  marke d Iineatio n du e t o th e presenc e o f micro -
folds an d o f elongate d clot s o f variou s minera l constituents . Th e orthogneis s intrusion s 
are generall y als o elongate d paralle l t o th e directio n o f thi s Iineation , an d thei r 
boundaries ar e generall y concordan t wit h th e foliation . The y als o sho w som e foliatio n 
and Iineatio n themselves , althoug h les s pronounce d tha n i n th e paragneiss . 
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A fe w vein s o f glass y quart z wit h a  thicknes s o f tw o t o thre e inche s an d a  lengt h 
of u p t o 2 0 fee t wer e noted , bu t n o basi c dykes . 

F R A M N E S M O U N T A I N S . 

The outcrop s whic h ar e collectivel y referre d t o a s the . Frarnne s Mountain s 
comprise Moun t Henderso n an d th e Masson , David , an d Case y Ranges , al l o f whic h 
lie betwee n 67 ° 40 ' an d 68 ° 10 ' S . lat. , 62 ° 10 ' an d 63 ° 10 ' E . long. , roughl y te n t o 
thirty mile s sout h an d south-wes t o f Mawson . I n eac h range , on e o r mor e o f th e 
higher peak s reache s a  heigh t o f mor e tha n 3,00 0 fee t abov e se a level , an d th e heigh t 
above th e surroundin g plateau , excep t fo r th e Case y Range , i s o f th e orde r o f 1,50 0 t o 
2,000 fee t (Plat e 12 , fig.  2 ; Plate 1 3 ) . 

The averag e leve l o f th e platea u itsel f rise s fro m abou t 1,50 0 fee t a t th e norther n 
tips o f th e range s t o mor e tha n 3,00 0 fee t nea r Moun t Hordern , whic h form s th e 
southern extensio n o f th e Davi d Range . I n th e norther n portio n o f th e area , th e 
plateau consist s largel y o f blu e ice , wit h loca l sno w cove r mostl y t o windwar d o f th e 
major roc k exposure s an d occasionall y i n thei r le e (Plat e 14 , fig.  1) . Abov e abou t 
2,000 feet , however , nev e become s increasingl y importan t until , abov e 2,40 0 feet , 
blue ic e i s restricte d t o smal l area s i n th e immediat e vicinit y o f roc k outcrop s an d t o 
isolated ic e dome s an d ic e ridges . Th e area s clos e t o majo r roc k exposure s ar e als o 
commonly marke d b y moderat e t o sever e crevassing . Anothe r strongl y crevasse d zone , 
about hal f a  mil e wide , occur s abou t half-wa y betwee n Moun t Henderso n an d th e 
northern ti p o f th e Masso n Range , an d a  serie s o f heavil y crevasse d ice-dome s an d 
ice-ridges occupie s a  bel t som e thre e mile s wid e alon g th e easter n flan k o f th e Case y 
Range. Al l o f thes e ar e believe d t o ow e thei r origi n t o irregularitie s i n th e burie d 
bedrock topography . 

The averag e leve l o f th e platea u o n th e eas t flan k o f al l range s i s som e 30 0 fee t 
higher tha n tha t t o th e west . Thi s i s partl y du e t o th e pilin g u p o f majo r drift s b y th e 
prevailing south-easterl y winds , bu t als o t o th e genera l tren d o f th e ranges , 20 ° eas t 
of north , whic h tend s t o obstruc t th e northwar d flo w o f ic e alon g thei r easter n flank s 
and caus e i t t o overrid e th e roc k t o som e extent . 

A stron g morain e trendin g northward s fro m th e norther n ti p o f th e Masso n Rang e 
is a  media l moraine , a t th e confluenc e o f th e ice-stream s fro m th e eas t an d wes t flank s 
of th e rang e (Plat e 14 , fig.  2) . A  simila r featur e wa s note d a t Moun t Hordern . I n 
addition, th e ic e aroun d th e norther n tip s o f al l th e range s show s numerou s "  flow -
lines " , whic h consis t o f slightl y raise d o r depresse d band s i n th e ice , fro m a  fe w 
inches t o a  fe w fee t wide , an d commonl y a t leas t severa l hundre d yard s long . Thes e 
conform closel y t o th e directio n o f movemen t an d ar e probabl y du e t o deformatio n 
of th e ic e mas s durin g it s passag e throug h th e variou s gap s betwee n thes e mountai n 
ranges. Thei r probabl e origi n an d significanc e wil l b e mor e full y discusse d i n a 
later section . 

M O U N T H E N D E R S O N . 

The mai n mas s o f Moun t Henderson , eigh t mile s south-south-eas t o f Mawson , 
occupies a n are a o f 2 ± b y li  mile s an d reache s a  maximu m heigh t o f abou t 3,60 0 
feet abov e se a level . A  smal l outlie r abou t hal f a  mil e squar e lie s abou t on e mil e 
south o f th e mai n mas s an d i s th e W e o f Moun t Henderso n depo t an d meteorologica l 
station. Th e bedroc k o f bot h thes e outcrop s consist s o f th e sam e porphyriti c gneissi c 
granite tha t ha s alread y bee n describe d fro m Mawson , complet e wit h xenolith s o f 
sedimentary origin , shear-zones , aplit e an d pegmatit e dykes , &c . Th e dominan t 
foliation, however , trend s roughl y north-wes t an d dip s steepl y t o th e nOfth-east . 
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MASSON R A N G E . 

The Masso n Range , te n t o twenty-fiv e mile s du e sout h o f Mawson , consist s o f 
three separat e group s o f peak s an d severa l outlyin g nunataks , scattere d i n al l ove r a n 
area o f 1 5 b y 5  miles . Onl y th e mos t northerl y o f thes e groups , occupyin g a n are a 
of abou t fou r b y tw o miles , wa s examined . 

The norther n par t o f thi s grou p consist s o f a  serie s o f metamorphose d sediments , 
ranging i n compositio n fro m biotite-ric h hornfelsi c rocks , throug h quartz-feldspar -
biotite an d quartz-feldspar-garne t rocks , t o onl y slightl y impur e quartzite . Th e origina l 
bedding i s clearl y preserve d an d show s strike s o f 60 ° t o 80 ° an d south-easterl y dip s 
of 50 ° t o 70° . Thi n sectio n N o . 3971 , belongin g t o thi s serie s o f quartz-feldspar -
garnet rocks , i s compose d essentiall y o f quart z an d strongl y perthiti c orthoclase , a s 
interlocking grain s t o 2  mm . across , togethe r wit h smaller , les s abundan t subhedra l 
crystals o f rathe r strongl y zone d plagioclas e wit h averag e compositio n o f andesine . 
Pink garne t occur s a s irregula r grains , u p t o 2  mm. , commonl y wit h inclusion s o f 
quartz. Biotit e an d ilmenite , alterin g t o leucoxene , ar e presen t i n traces . 

The sediment s ar e intrude d b y garnetiferou s granit e gneiss , aplite , pegmatite , 
quartz veins , an d a  ver y distinctiv e serie s o f bande d quartz-feldspar-pyroxen e rocks , 
all o f whic h generall y confor m fairl y closel y t o th e bandin g o f th e surroundin g sediments . 
Microscopically, a  typica l specime n o f th e garnetiferou s gneis s (thi n sectio n N o . 3967 ) 
consists o f quart z a s irregula r grain s t o 2  mm. , rathe r cloude d perthiti c orthoclas e a s 
rather smalle r grains , an d ver y subordinat e grain s o f zoned , untwinne d plagioclase , 
about 0. 2 mm . i n diameter . Ver y irregularly , garnets , u p t o 5  mm . i n diameter , ar e 
scattered throug h th e roc k an d contai n mino r inclusion s o f quart z an d magnetite . 
There ar e als o a  fe w independen t grain s o f magnetite . 

Among th e aplite s an d pegmatites , i n additio n t o th e norma l quartz-feldspar-ric h 
phases, a n unusua l typ e i s represente d b y thi n sectio n N o . 3969 . Thi s roc k consist s 
largely o f interlockin g quart z grains , u p t o 1  cm . i n diameter , commonl y wit h strongl y 
undulose extinction . Subordinat e unidentifie d plagioclas e i s no w completel y replace d 
by fine-grained  sericiti c aggregates , an d th e onl y othe r minera l i s a  clinopyroxene , 
occurring a s rounde d t o subhedra l grains , u p t o 1  mm . i n diameter , commonl y enclose d 
by quartz . 

The bande d pyroxene-bearin g rock s ar e represente d b y thi n sectio n N o . 3970 . 
The dominan t light-coloure d minera l i s andesine , occurrin g a s subhedra l grain s t o 
5 mm. , togethe r wit h subordinat e quart z a s smalle r grains , ofte n enclose d i n th e 
feldspar. Th e ferromagnesia n minera l i s a  pal e gree n clinopyroxene , occurrin g a s 
irregular grains , als o u p t o 5  mm. , an d occasionall y a s smalle r grain s enclose d b y 
feldspar. Th e bandin g i s ver y obviou s i n th e hand-specimen , bu t no t i n th e thi n 
section. 

A fe w smal l surfac e stain s o f secondar y coppe r mineral s o f th e chrysocoll a typ e 
were note d i n thi s area . Som e o f thes e ar e associate d wit h narro w seam s o f quartz , 
and other s appea r t o hav e originate d fro m speck s o f sulphide s disseminate d throug h 
the countr y rock . 

About on e an d a  hal f mile s fro m th e norther n ti p o f th e range , th e sediment s 
give wa y t o a  porphyriti c granite , ver y simila r t o th e roc k fro m Mawson , excep t 
for th e almos t complet e absenc e o f xenolith s an d th e comparativ e scarcit y o f dyk e 
rocks. A  ver y fain t vertica l foliatio n i s present , generall y trendin g betwee n 360 ° 
and 30° ; bu t th e contac t o f th e granit e wit h th e sediment s i s obscure d b y a  serie s 
of mino r shear-zone s (Plat e 15 , fig.  1 ) . 
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In th e south-wes t portio n o f thi s outcro p area , th e granit e enclose s a  lenticula r 
complex o f sedimentar y rocks , re d aplite , an d pegmatite , wit h a  tota l widt h o f som e 
100 yards . Bot h th e genera l outlin e o f thi s len s an d th e bandin g an d foliatio n o f th e 
rocks withi n i t confor m t o th e foliatio n o f th e surroundin g granite . Nearby , th e 
granite contain s som e quart z seams , generall y onl y a  fractio n o f a n inc h thick , som e 
of whic h sho w trace s o f a  mauv e t o purpl e minera l o n expose d surfaces . Thi s minera l 
has bee n identifie d b y Dr . Norris h o f th e C.S.I.R.O . Cla y Mineral s Sectio n a s 
leucophosphite, a  phosphat e o f iron , potash , an d alumina . 

Glaciologically, th e Masso n Rang e i s o f interes t i n providin g ver y clea r evidenc e 
of th e forme r greate r exten t o f th e ice-shee t i n thi s area . Severa l erratic s wer e foun d 
within 2 0 fee t o f th e summi t o f on e o f th e souther n peak s o f thi s group , 60 0 fee t 
above th e presen t leve l o f th e plateau . Jus t t o th e eas t o f thi s peak , a  larg e valle y 
with a  floor  heavil y covere d b y morain e an d a  pronounce d U-shape d cross-sectio n 
trends roughl y north-south , an d it s floor  lie s som e 40 0 fee t abov e th e presen t platea u 
surface. 

Evidence o f mor e recen t recessio n o f th e ic e i s provide d b y a  smal l valle y o n th e 
extreme wester n flank  o f th e range . Thi s valley , ope n a t bot h end s an d abou t a 
quarter o f a  mil e long , als o trend s roughl y north-sout h an d separate s a n isolate d roc k 
bastion fro m th e mai n range . Th e U-shape d cross-sectio n an d heav y groun d morain e 
and latera l moraine s sho w tha t i t wa s formerl y occupie d b y a  transectio n glacie r 
flowing fro m sout h t o nort h 'Plat e 1 6 ) . Th e centra l portio n o f th e valle y i s no w 
occupied b y a  lake , som e 10 0 yard s b y 15 0 yard s i n extent , whic h appear s t o fil l a 
rock-basin du e t o over-deepening , a s severa l outcrop s o f bedroc k projec t fro m th e 
valley floor  t o th e north . Sligh t remnant s o f glacia l polis h ca n stil l b e see n o n on e o f 
these outcrops . Th e presen t glacie r fron t a t th e sout h en d o f th e valle y consist s o f 
an ic e clif f 4 0 fee t high . Th e basa l 3  fee t ar e heavil y charge d wit h roc k debris , an d 
a numbe r o f dir t band s als o occu r a t highe r level s (Plat e 15 , fig.  2 ; text-fig . 3 ) . T o 
the north , th e valle y terminate s agains t a  projectin g lob e o f th e ice-shee t fro m th e 
west, bu t n o cliff s ar e presen t a t thi s end , excep t wher e th e ic e abut s agains t roc k 
faces a t th e valle y sides . 

ICE C L I F F , M A S S O N R A N G E 
South en d o f smal l valle y o n Wes t Flan k 

SCALE 
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The erratic s fro m thi s localit y wer e no t systematicall y examined , bu t tw o rathe r 
striking rock s wer e noted . On e i s a  pin k quartz-feldspa r pegmatit e containin g scattere d 
crystals o f slightl y magneti c lead-gre y ilmenite , associate d wit h subordinat e rutile . 
The othe r i s th e onl y specime n o f a  metamorphose d limeston e s o fa r recognize d fro m 
this are a (thi n sectio n No . 3 9 7 4 ) . Thi s roc k consist s o f abou t 7 0 pe r cent , calcit e 
as interlockin g grains , averagin g 1  t o 2  mm . i n diameter , abou t 2 5 pe r cent , o f 
forsterite a s rounde d grains , u p t o 2  mm. , i n par t alterin g t o fibrous  aggregate s o f 
antigorite, an d som e 5  pe r cent , o f pal e blu e spine l a s simila r rounde d grains . A  fe w 
flakes o f whit e mic a (phlogopite ) ar e presen t i n th e han d specime n bu t no t i n th e 
thin section . 

DAVID RANGE . 

The Davi d Range , 5  mile s wes t o f th e Masso n Range , i s 8  mile s lon g an d li 
miles wide , elongate d 20 ° eas t o f north . T o th e south , Moun t Hordern , Moun t 
Tritoppen, an d othe r outlyin g group s o f peaks , whic h stretc h fo r almos t anothe r 2 0 
miles, exten d th e range . Jus t sout h o f th e highes t poin t o f th e rang e (Moun t Elliott , 
3,800 fee t approximately ) a  lo w ga p i s occupie d b y a  transectio n glacier , abou t a 
quarter o f a  mil e wide , flowin g fro m eas t t o west . Othe r smal l glaciers , al l flowin g 
west, originat e a t variou s othe r saddle s i n thi s rang e an d hav e give n ris e t o a  serie s 
of termina l moraine s a t thei r junction s wit h th e mai n ice-sheet . A  latera l morain e 
also extend s fo r severa l mile s alon g th e foo t o f th e rang e (Plat e 17 , fig . 1 ) . 

The greate r portio n o f th e mai n rang e consist s o f a  gneissi c granit e i n whic h 
the foliatio n strike s ver y uniforml y a t 20 ° an d dip s eas t a t 60 ° t o 80° . Som e o f 
the mor e porphyriti c phase s loo k lik e th e roc k fro m Mawso n an d hav e a  simila r 
mineral compositio n (thi n sectio n No . 3 9 6 6 ) . Locally , thes e grad e int o medium -
grained even-graine d phase s an d int o hybri d gneis s wit h stron g banding . A  fe w 
pegmatite vein s an d lense s u p t o 5  fee t wid e ar e als o present . Elsewhere , shearin g 
and recrystallizatio n o f th e massiv e granit e hav e resulte d i n th e productio n o f auge n 
gneiss i n whic h lense s wit h a  widt h o f u p t o 5  mm. , compose d o f roughl y equa l 
amounts o f quartz , orthoclase , an d andesine , ar e separate d b y layer s compose d o f 
smaller grain s o f th e sam e minerals , togethe r wit h hypersthen e an d mino r amount s o f 
greenish-brown amphibole , dee p reddish-brow n biotite , relativel y abundan t magnetite , 
and som e apatit e (thi n sectio n N o . 3 9 6 8 ) . 

On th e wester n flank  o f th e range , severa l belt s o f hornfel s an d quartz-feldspar -
garnet roc k (reconstitute d impur e arenaceou s sediments ) hav e a  combine d widt h o f 
several hundre d yards . Th e bandin g o f th e sediment s withi n thes e belt s conform s 
broadly t o th e foliatio n o f th e nearb y granite . Th e majo r contact s betwee n the m an d 
the granite , however , ar e mostl y obscure d b y shearing . Som e o f thes e shear s ar e tigh t 
structures, marke d b y seam s o f dens e mylonite ; others , notabl y a  grou p i n th e saddl e 
about hal f a  mil e sout h o f Moun t Elliott , hav e produce d system s o f mino r fissures  fille d 
by secondar y minerals , includin g a  flesh-pink  zeolit e o f th e stilbit e group . I n thi s 
area, th e sheare d rock s consis t essentiall y o f chloriti c an d sericiti c aggregate s wit h 
some granule s o f iro n oxid e (?magnetite) , an d fragment s o f large r minera l grains . 
The zeolit e veinlet s reac h a  widt h o f severa l centimetres ; som e o f the m appea r t o b e 
replacements o f th e sheare d rock , an d other s appea r t o hav e filled  ope n cavitie s an d 
contain euhedra l crystal s u p t o 5  mm . lon g (thi n sectio n N o . 3 9 7 2 ) . 

A singl e specime n o f somewha t sheare d granit e fro m thi s localit y als o showe d 
very thi n encrustation s o f oxide s o f manganese , coatin g mino r join t planes . 
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PLATE 9 

Beaver Glacie r Tongue , Amundse n Bay . 
Tula Rang e i n background . Lookin g north-east . 



PLATE 1 0 

Contorted Metasediments . Scot t Mountains . 
Amundsen Ba y area . 



PLATE 1 1 

Fig. 2.—Fjor d i n Vestfol d Hills . Not e concordan t level s o f ridge s i n background . 



PLATE 1 2 

Fig. 2.—Masso n an d Davi d Ranges , lookin g south-west . Moun t Horder n a t 
extreme left . 



PLATE 1 3 

Looking inlan d toward s Masso n Rang e (left ) an d Davi d Rang e (centre) . 
Ring Roc k i n foreground . 



PLATE 1 4 

Fig. 2.—Ic e stream s nea r Masso n Range . Lookin g north . 



PLATE 1 5 

Fig. 1.—Granit e cliffs , Masso n Range . Heigh t o f roc k face s abou t 80 0 feet . 
Note sno w drift s a t foo t o f cliffs . 

Fig. 2.—Dir t band s i n ic e cliff . Masso n Range . 



PLATE 1 6 

Fig. 2.—Retreatin g glacie r fron t a t nort h en d o f valle y show n above . 





M O U N T HORDERN . 

Mount Horder n lie s abou t 4  mile s sout h o f th e en d o f th e mai n rang e an d rise s 
nearly 5,00 0 fee t abov e se a level ; i t consist s largel y o f porphyriti c gneissi c granite , 
similar t o th e Mawso n Granite . . 

Foliation generall y strike s 340 ° an d dip s eas t a t abou t 75 ° Extensiv e shearin g 
was note d i n som e areas , generall y conformin g fairl y closel y t o thi s foliation , an d ha s 
given ris e t o auge n gneis s whic h locall y grade s int o almos t schistos e rock . I n place s 
where th e tren d o f th e shearin g an d o f th e foliatio n d o no t coincide , pseudo-tachylit e 
veins ar e developed . 

A n include d bel t o f metasediments , dominantl y garnetiferou s quartzite , wa s note d 
on th e wes t flan k o f th e norther n pea k o f th e mountain ; it s maximu m widt h i s abou t 
50 yards . It s outlin e an d th e tren d o f th e bandin g preserve d withi n i t confor m closel y 
to th e foliatio n o f th e surroundin g gneiss . Mino r pegmatit e veins , garnetiferou s i n 
part, intersec t th e bel t a t variou s angles . 

The mountai n i s surrounde d b y blu e ic e t o th e east , north , an d west , an d i s 
bordered o n thes e side s b y depression s u p t o 25 0 fee t deep , du e t o th e combine d 
effects o f win d scou r an d radiatio n fro m th e dar k rocks . O n th e south-eas t side , 
major sno w drift s lea d o n t o th e rock . Latera l moraine s ar e develope d o n eac h flan k 
of th e mountai n an d merg e a t it s norther n ti p int o a  media l morain e whic h the n trend s 
350° . A t th e poin t wher e th e tw o latera l moraine s merge , th e deposi t i s 2 5 t o 3 0 fee t 
high an d 6 0 t o 8 0 yard s wide . Th e surfac e o f th e morain e consist s largel y o f 
hummocks, averagin g thre e o r fou r yard s i n diameter , whic h diffe r considerabl y i n 
composition accordin g t o siz e an d roc k type . 

The followin g figure s ar e estimate d average s fo r th e deposi t a s a  whol e (b y 
weight):— 

P e r cent . 
Large boulder s (diamete r mor e tha n 6  feet ) .  .  .  .  .  .  1 5 
Boulders (diamete r 6  inche s t o 6  feet ) .  .  .  .  4 0 
Pebbles (diamete r 1  inc h t o 6  inches ) .  .  .  .  2 5 
Screening (diamete r T& inch t o 1  inch ) .  .  .  .  .  .  1 0 
Sand an d rock-flou r (diamete r les s tha n i V inch ) .  .  .  .  1 0 

The larg e boulder s consis t almos t entirel y o f th e loca l porphyriti c gneissi c granit e 
and ar e angula r o r onl y ver y slightl y rounded . 

The boulde r an d pebbl e fraction s ar e estimate d t o contai n th e followin g roc k 
types (b y weight): — 

P e r cent . 
Local porphyriti c gneissi c granit e .  .  .  .  .  .  7 0 
Other graniti c rock s .  .  .  .  .  .  .  .  .  .  8 
Aplite, pegmatite , &c . .  .  .  .  .  .  .  .  .  .  8 
Quartzite an d garnetiferou s quartzit e .  .  .  .  1 0 
Other metasediment s .  .  .  .  .  .  .  .  .  .  3 
Mylonite an d othe r sheare d rock s .  .  .  .  .  .  .  .  1 

The fragment s o f th e loca l gneissi c granit e ar e angula r o r poorl y rounded , lik e 
the larg e boulde r fraction , bu t al l th e othe r roc k type s ar e mor e rounded , som e in'. o 
almost perfec t ellipsoids . 

In th e screenings , sand , an d rock-flou r fractions , angula r fragment s agai n 
predominate. Th e origina l roc k type s fro m whic h thes e fragment s wer e derive d ar e 
not alway s identifiable , bu t i t appear s tha t th e proportio n derive d fro m th e loca l 
gneissic granit e i s highe r i n thes e siz e group s tha n i n th e boulde r an d pebbl e fractions . 
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Some o f th e rock s encountere d i n thi s deposit , notabl y amon g th e group s liste d 
as "  other graniti c rock s "  an d "  metasediments wer e no t see n i n sit u anywher e o n 
the accessibl e portion s o f th e mountain , bu t occasiona l erratic s o f comparabl e com -
position wer e foun d amon g th e scre e gullie s an d on saddle s a t height s o f severa l 
hundred fee t abov e th e presen t ice-roc k contact . Thes e boulder s an d pebbles , therefore , 
are probabl y derive d fro m a n earlie r cycl e o f morain e deposition , a t a  tim e whe n th e 
level o f th e ic e stoo d considerabl y highe r tha n i t doe s now . Unfortunatel y i t wa s no t 
possible, i n th e tim e available , t o ascertai n whethe r a  definit e uppe r limi t exist s fo r 
the occurrenc e o f thes e erratics . 

CASEY RANGE . 

The Case y Range , abou t te n mile s wes t o f th e Masso n Range , i s thre e mile s lon g 
and hal f a  mil e wide , an d elongate d i n a  directio n 20 ° eas t o f north . T o th e south , 
it i s extende d b y a  lin e o f nunatak s stretchin g intermittentl y fo r a t leas t anothe r si x 
miles. 

The mai n rang e i s compose d entirel y o f a  comple x o f gneisse s o f mixe d sedimentar y 
and igneou s origin . Fine-graine d hornfelsi c rocks , bande d quartz-feldspar-garne t rock , 
and extensivel y recrystallize d garnetiferou s quartzit e ar e th e dominan t sedimentar y 
constituents. The y ar e generall y clearl y banded ; band s strik e 20 ° an d di p a t 60 ° t o 65 ° 
to th e east . Th e sediment s alternat e wit h vein s an d lenticula r bodie s o f garnetiferou s 
aplite, pegmatite , an d glass y quartz , th e boundarie s o f whic h ar e generall y conformabl e 
to th e bandin g o f th e adjoinin g sediments . 

A specime n fro m th e contac t o f on e o f thes e pegmatites , represente d b y thi n 
sections Nos . 397 3 an d 3973A , consist s largel y o f elongate d prismati c an d tabula r 
crystals o f sillimanite , u p t o 1  cm . long , i n par t intimatel y associate d wit h irregula r 
grains o f cordierite . Th e othe r mineral s .ar e subhedra l squa t crystal s o f andesine , 
up t o 2  mm. ; irregularl y distribute d pal e brow n garne t wit h som e include d biotite , u p 
to 5  mm. ; dee p gree n spine l an d magnetite , bot h a s irregula r grains , h i par t ver y 
delicately intergrow n wit h eac h other , als o t o abou t 5  mm. ; mino r biotite ; an d som e 
zircon. 

Traces o f pyrit e an d chalcopyrit e occu r i n som e o f th e smalle r quart z seams , 
and als o a s disseminate d crystal s i n som e o f th e massiv e rocks . A s a  result , som e 
exposed face s sho w comparativel y extensiv e stainin g b y secondar y coppe r minerals , 
although ver y littl e coppe r i s presen t i n th e bul k o f th e rock . 

D E P O T PEAK . 

To th e sout h o f th e Framne s Mountain s outcrop s ar e completel y lackin g unti l 
Depot Pea k i s reached , abou t 12 0 mile s south-south-eas t o f Mawson . 

This pea k (6 ,08 0 fee t abov e se a level) , situate d a t 60 ° 05 ' S . lat. , 64 ° 4 3 ' E . long. , 
consists o f a  roc k ridg e a  mil e long , trendin g roughl y south-wes t fo r th e greater , portion 
of it s lengt h an d swingin g t o th e south-eas t a t it s souther n end . Th e wester n face s 
are largel y cliffs , fallin g 40 0 fee t shee r int o a  wind-scoure d moa t o f blu e ice , bu t th e 
eastern slopes , excep t fo r tha t leadin g t o th e centra l summit , ar e largel y covere d b y 
angular roc k detritu s an d ar e accessibl e fro m majo r sno w drifts . 
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The rock s ar e dominantl y medium-grained , even-graine d dark-coloure d gneiss , 
composed o f quartz , feldspar , biotite , an d garne t i n variou s proportions , an d typicall y 
show sligh t t o moderat e bandin g an d foliation . I n th e lowe r portio n o f th e exposure , 
the foliatio n strike s north-wes t an d dip s south-wes t a t 10 ° t o 30° , bu t nea r th e mai n 
summit, whic h i s no t readil y accessible , th e di p appear s t o b e north-easterl y a t abou t 
the sam e angle , suggestin g th e presenc e o f a  recumben t fol d (Plat e 18 , fig . 1) . Th e 
probable cor e o f thi s fol d an d th e basa l north-eas t portio n o f th e whol e exposur e ar e 
occupied b y majo r bodie s o f light-coloure d gneiss , consistin g o f quartz , feldspar , an d 
garnet i n variou s proportions . Thi s i s a  medium-graine d t o coarse-graine d ro:k , 
mostly granular . It s contact s ar e generall y shar p an d confor m t o th e foliatio n o f th e 
adjoining dark-coloure d gneis s o n a  broa d scale , althoug h the y ma y cu t acros s i t o n 
a smal l scale . Th e margina l portion s o f th e light-coloure d gneis s frequentl y sho w 
banding, als o broadl y paralle l t o tha t o f th e adjoinin g dar k gneiss , bu t th e interio r 
portions locall y sho w Iineatio n strikin g north-wes t an d plungin g south-eas t a t abou t 
20° (Plat e 18 , fig . 2 ; text-fig . 4) . 

F I G . 4 

DEPOT PEA K 
Gneiss Complex  (see  text) 

A specime n fro m th e margina l portio n o f thi s mas s (thi n sectio n No . 3975 ) 
consists o f a  mosai c o f quartz , perthiti c orthoclase , an d andesine , al l a s rathe r irregula r 
grains, averagin g abou t 0. 5 mm . i n diameter . Scattere d irregularly-shape d garnets , 
containing a  fe w relativel y larg e inclusion s o f magnetit e an d biotite , reac h a  diamete r 
of 5  mm . Magnetit e an d dee p red-brow n biotit e als o occu r a s independen t crystal s 
and flakes  u p t o 0. 5 mm . Sillimanit e needle s an d prisms , als o u p t o 0. 5 mm . long , 
are ver y abundant , an d ther e ar e a  fe w irregula r grain s o f cordierite , showin g 
pleochroic haloe s aroun d small , unidentifie d inclusions . 

Local off-shoot s fro m thes e bodie s o f light-coloure d gneis s for m meanderin g vein s 
of varyin g thicknes s (generall y les s tha n thre e feet) , whic h cu t throug h th e adjoinin g 
dark gneis s a t variou s angles . I n addition , p;gmatit e veins , u p t o twelv e inche s wide , 
and compose d largel y o f feldspa r wit h subordinat e quart z an d som e biotite , cu t acros s 
both ligh t an d dar k gneisses . Other s for m lenses , measurin g u p t o five  b y thre e feet , 
in th e dar k gneiss , an d man y hav e border-zone s enriche d i n biotite , garnet , an d i n 
places sillimanite . 
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The origi n o f thi s comple x o f light-coloure d gneisse s wit h thei r associate d peg -
matites i s no t entirel y clear , bu t th e fiel d relation s sugges t tha t w e ma y b e dealin g 
with a n originall y sedimentar y rock , whic h ha s bee n reconstitute d an d partiall y 
mobilized s o a s t o produc e th e loca l intrusiv e characteristic s describe d above . 

STINEAR N U N A T A K S . 

The Stinea r Nunatak s compris e abou t twelv e o r fiftee n distinc t peak s an d ridge s 
around 69 ° 40 ' S . lat. , 64 ° 4 2 ' E . long. , abou t 4 0 mile s sout h o f Depo t Peak . Pea k 
Seven, nea r th e wester n extremit y o f thi s group , represent s th e mos t southerl y poin t 
reached b y th e 195 4 A.N.A.R.E . part y unde r R . Dovers . I t an d som e o f th e othe r 
nearby outcrop s wer e revisite d i n 195 5 an d 1956 . Pea k Seve n itsel f (6 ,93 0 feet ) i s 
readily accessibl e b y a  majo r sno w drif t fro m th e north , bu t drop s southward s fo r 
several hundre d fee t t o a  lowe r leve l o f th e plateau . Th e remainin g member s o f th e 
group, culminatin g i n Summer s Pea k (7,30 0 feet) , for m a  gentl e arc , conve x t o th e 
south, whic h extend s eastward s fo r 8  mile s fro m Pea k Seve n (Plat e 19 , fig.  1 ) . Mino r 
glaciers flo w i n a  north-easterl y directio n fro m variou s gap s an d saddle s i n th e 
western portio n o f thi s arc , an d hav e give n ris e t o a  termina l moraine , a t leas t a  mil e 
long, whic h trend s 330° . T o th e north-eas t o f thi s moraine , a n are a o f severa l 
square mile s o f blu e ic e i s exposed . 

Peak Seve n itsel f consist s largel y o f medium-graine d bande d granula r gneisse s o f 
mixed sedimentar y an d igneou s origin , i n whic h th e bandin g strike s roughl y 300 ° an d 
dips south-wes t a t angle s o f 70 ° t o 80° . A  fe w seam s an d lense s o f quartz-feldspa r 
pegmatite ar e present , som e wit h subordinat e garnet , an d ar e generall y conformabl e 
to th e bandin g o f th e surroundin g countr y rock . Border-zone s enriche d i n biotit e o r 
garnet o r both , an d occasionall y i n sillimanite , ar e agai n associate d wit h som e o f thes e 
pegmatites. 

About 1 4 mile s eas t o f Pea k Seven , a  serie s o f goo d exposure s wa s examine d 
on a  somewha t lowe r ridge , trendin g north-south , wit h it s highes t poin t a t it s souther n 
end. Thi s ridg e drop s t o th e eas t i n a  serie s o f clif f face s u p t o 30 0 fee t high , bu t th e 
western slopes , excep t a t th e extrem e norther n end , ar e largel y covere d b y angula r 
rock debri s an d ar e readil y accessible . 

In th e souther n portio n o f th e ridge , th e dominan t roc k typ e i s a  hybri d gneis s 
with foliatio n strikin g 320 ° an d dippin g south-wes t a t abou t 80° . A  typica l specime n 
from thi s are a (thi n sectio n N o . 3976 ) consist s essentiall y o f irregula r orthoclas e 
grains, u p t o 1  cm . i n diameter , crowde d wit h inclusion s o f biotite , sillimanite , an d 
occasional garnet . Th e garne t als o occur s independentl y a s euhedra l crystal s t o 5  mm . 
in diameter . Quart z i s presen t i n traces . Th e biotit e an d sillimanit e inclusion s i n 
the feldspa r ar e aligne d i n paralle l band s whic h cu t acros s th e boundarie s o f th e 
host grains , whic h ar e therefor e o f secondar y origin . 

Numerous band s o f quartz-feldspar-garne t pegmatit e an d aplit e ar e present , mostl y 
trending paralle l t o th e foliatio n o f th e countr y rock , an d a  fe w ar e bordere d b y zone s 
rich i n biotite , garnet , an d sillimanite . I n thi n sectio n ( N o . 3 9 7 7 ) , on e o f thes e 
rocks wa s foun d t o consis t largel y o f rathe r cloud y orthoclas e a s irregula r grain s u p 
to 5  mm. , an d similarl y irregula r garne t u p t o 1  cm. , bot h wit h mino r inclusion s o f 
quartz, biotite , sillimanite , an d magnetite . Sillimanit e als o occur s a s prism s an d 
needles u p t o 1  mm . lon g an d tend s t o b e concentrate d i n narro w band s whic h ma y 
represent origina l zone s o f mino r shearing . 
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Some residua l band s o f quartzit e an d siliceou s hornfel s ar e als o present , generall y 
elongated paralle l t o th e foliation , a s wel l a s a  fe w schliere n ric h i n biotit e o r garne t 
or both . I n th e norther n portio n o f th e ridge , thes e sedimentar y band s predominate , 
and ther e i s evidenc e o f foldin g abou t north-west-trendin g axe s (Text-fig . 5 ) . 

FIG. 5 

RIDGE EAS T O F PEA K 7 
(Folded metasediments) 

Another isolate d roc k pea k wa s visite d abou t a  mil e south-eas t o f thi s ridg e an d 
3 mile s north-wes t o f Summer s Peak . Th e dominan t roc k her e i s a  medium-graine d 
to coarse-graine d garnetiferou s granit e gneis s wit h foliatio n strikin g 320 ° an d dippin g 
10° eithe r sid e o f vertical . Seam s an d lense s o f pegmatit e an d band s o f quartzit e an d 
banded hornfel s ar e agai n present . 

A N A R E N U N A T A K S . 

The Anar e Nunatak s compris e a  grou p o f smal l isolate d outcrop s a t 69 ° 57 ' S . 
lat., 64 ° 37 ' E . long. , abou t 2 0 mile s sout h o f Pea k Seven . Tw o o f thes e outcrop s 
were visite d i n 1955 . 

The mor e easterl y outcro p consist s largel y o f bande d gneisse s o f mixe d sedimen -
tary an d igneou s origin . Th e bandin g strike s a t 330 ° an d th e dip s ar e variable , mainl y 
to th e south-wes t a t stee p angles . Intrusiv e quartz-feldspar-garne t pegmatit e an d 
coarse-grained aplit e ar e ver y abundant , an d thei r contact s mostl y confor m t o th e 
banding o f th e countr y rock . 

About l i mile s wes t o f thi s exposure , a  slightl y highe r ridg e trend s approximatel y 
north-south, wit h 400-foo t cliff s facin g west , bu t accessibl e slope s t o th e east . I t 
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consists largel y o f medium-grained , even-graine d graniti c gneiss , compose d o f quartz , 
pink feldspar , an d biotite . A  fain t foliation , du e t o th e paralle l elongatio n o f streak s 
rich i n biotite , strike s a t abou t 300 ° an d dip s steepl y t o th e south-west . Thi s gneis s 
is intrude d b y numerou s quartz-feldspar-garne t pegmatit e dyke s an d coarsel y granula r 
aplite dykes , th e larges t o f whic h ar e 10 0 fee t wide . Th e dyke s generall y strik e 
parallel t o th e bandin g o f th e countr y rock . 

Still farthe r west , th e genera l leve l o f th e platea u continue s t o rise , an d th e 
presence o f severa l majo r ic e dome s indicate s th e existenc e o f roc k ridge s clos e t o 
the surfac e eve n i n area s wher e n o actua l exposure s occur . 

N O R T H E R N PORTIO N O F PRINC E CHARLE S M O U N T A I N S . 

The norther n portion s o f th e Princ e Charle s Mountains , situate d roughl y betwee n 
70° an d 71 ° 30 ' S . lat. , an d 64 ° an d 68 ° 15 ' E . long. , consis t o f thre e fairl y wel l 
defined range s wit h genera l east-wes t trends . Fro m nort h t o sout h thes e ar e referre d 
to a s th e Athos , Porthos , an d Arami s Ranges . I n pla n the y li e en echelon, wit h th e 
Porthos Rang e extendin g farthe r eas t tha n th e Atho s an d th e Arami s farthe r eas t tha n 
the Porthos . Eac h rang e show s a  well-defined , almos t straigh t scar p alon g portion s 
of it s norther n flank , an d a  les s regula r souther n boundary . Thi s i s interprete d a s 
indicating tha t block-faultin g ha s playe d a  considerabl e par t i n determinin g th e presen t 
configuration o f thes e ranges . 

The easter n ti p o f th e Arami s Rang e abut s almos t directl y agains t th e south -
west corne r o f th e Amer y Ic e Shelf , an d th e ic e flo w throughou t thi s portio n o f th e 
ranges i s i n a  genera l east-north-easterl y directio n toward s th e ic e shel f (Plat e 19 . 
fig. 2 ) . 

To th e south , th e extension s o f th e Princ e Charle s Mountain s ar e know n t o per -
sist a t leas t t o 73 ° 30 ' S . lat . Th e physiograph y o f thi s souther n portio n i s dominate d 
by th e Lamber t Glacier , whic h flows  fro m th e vicinit y o f 74 ° 30 ' S . lat. , 67 ° E . long. , i n 
a roughl y northerl y direction , an d enter s th e Amer y Ic e Shel f jus t eas t o f th e easter n 
tip o f th e Arami s Range . Majo r group s o f peak s cro p ou t o n bot h flanks  o f thi s 
glacier, a s describe d i n a  previou s section , bu t thei r ful l exten t an d exac t distributio n 
are no t ye t known , a s th e onl y informatio n s o fa r availabl e o n thi s are a i s derive d 
from reconnaissanc e aircraf t flights  an d trimetrogo n photographs . 

In th e norther n portio n o f th e ranges , th e height s o f bot h th e platea u an d th e 
peaks generall y increas e t o th e sout h an d west . Severa l peak s i n th e wester n portio n 
of th e Arami s Rang e ar e estimate d a t 8,50 0 fee t abov e se a level , bu t t o th e wes t o f 
this are a th e platea u continue s t o ris e t o height s abov e 9,00 0 fee t an d obliterate s al l 
rock outcrops . Sout h o f 71 ° S . lat. , th e heigh t decrease s slightl y becaus e drainag e 
from thi s are a int o th e headwater s o f th e Lamber t Glacie r i s a t fairl y lo w elevations . 

At th e south-wes t corne r o f th e Amer y Ic e Shelf , i n th e vicinit y o f 70 ° 30 ' S . 
lat., 69 ° E . long. , ic e height s dow n t o 20 0 fee t abov e se a leve l hav e bee n recorded . 
Gradients u p th e Lamber t Glacie r ar e ver y gentle , an d th e heigh t i n th e vicinit y 
of 73 ° 4 5 ' S . lat. , 68 ° E . long. , th e farthes t poin t s o fa r reache d o n reconnaissanc e 
flights, i s onl y abou t 3,50 0 fee t abov e se a level . 

Many outcrop s i n th e Princ e Charle s Mountain s hav e flat-toppe d summits , whos e 
area range s fro m a  fe w acre s t o som e 5 0 squar e miles , an d whic h ma y b e occupie d 
in par t b y morain e deposits , permanen t snowdrifts , o r lakes . I n man y o f th e large r 
ones, e.g. , th e platea u t o th e sout h o f Moun t Loewe , th e highes t peak s o f th e are a 
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may ris e fo r severa l hundre d fee t abov e th e genera l leve l o f th e plateau . Thei r 
heights rang e fro m abou t 3,50 0 fee t abov e se a leve l i n th e Moun t Loew e are a t o 
about 8,50 0 fee t a t Moun t Bewsher . Sinc e the y truncat e al l geologica l structures , thes e 
plateaux mus t b e assume d t o b e th e remnant s o f a n ol d erosio n surface , an d thei r 
presence a t variou s elevation s furthe r support s th e suggestio n o f bloc k faultin g i n thi s 
area. 

Most o f th e are a betwee n th e outcrop s consist s o f neve , generall y covere d b y 
sastrugi fro m a  fe w inche s t o a  foo t high . Th e sastrug i li e paralle l t o th e prevailin g 
wind (betwee n 190 ° an d 2 1 0 ° ) . Blu e ic e i s expose d nea r mos t o f th e large r roc k 
outcrops an d i n man y area s wher e th e movemen t o f th e ic e appear s t o b e impede d 
by burie d roc k ridges , givin g ris e t o isolate d ic e dome s an d ic e ridges , generall y wit h 
fairly sever e crevassing . 

In th e descen t toward s th e Amer y Ic e Shel f alon g th e Nemesi s Glacier , blu e ic e 
was firs t encountere d a t abou t 3,50 0 fee t abov e se a level , whic h i s mor e tha n 
1,000 fee t highe r tha n i n th e Mawso n area . Belo w 2,00 0 feet , man y indication s o f 
very sever e ablatio n wer e noted . Thes e includ e melt-wate r pool s an d channels , needl e 
ice, an d th e disintegratio n o f th e surfac e laye r o f th e ic e int o granule s wit h a n averag e 
diameter o f a  quarte r o f a n inc h i n th e highe r portion s o f thi s glacier , risin g t o hal f 
an inc h i n th e lowe r portions . 

Local drift s ar e associate d wit h man y o f th e large r roc k exposures ; som e ar e larges t 
on th e windwar d an d som e o n th e leewar d side . Win d scour s 20 0 fee t dee p ar e no t 
uncommon betwee n thes e drift s an d th e roc k faces , an d man y o f the m ar e surmounte d 
by larg e cornices . 

The ic e stream s betwee n an d aroun d th e thre e norther n range s o f th e Princ e 
Charles Mountain s sho w extensiv e an d ver y sever e crevassing . Th e mos t strongl y 
affected area s appea r t o b e thos e withi n 2  o r 3  mile s o f th e norther n flank s o f eac h rang e 
and al l area s wher e th e gradien t i s locall y steepene d i n th e directio n o f flow . Som e 
quite extensiv e crevasse d belts , however , d o no t appea r t o b e relate d t o an y visibl e 
topographic features . Generall y speaking , th e disturbance s i n nev e resul t i n th e 
development o f set s o f nearl y straigh t crevasses , man y ver y lon g an d al l lon g relativ e 
to thei r width ; length s o f severa l hundre d yard s an d width s o f 2 0 t o 3 0 fee t ar e no t 
unusual. Crevassin g i n blu e ic e mor e commonl y result s i n a  networ k o f smalle r 
cracks an d ver y irregula r holes , whic h ma y occup y a s muc h a s 3 0 t o 4 0 pe r cent , 
of th e surfac e o f th e whol e disturbe d zone . 

The whol e o f thi s norther n portio n o f th e Princ e Charle s Mountain s i s compose d 
of basemen t rocks : graniti c gneiss , hybri d gneisses , an d highl y metamorphose d sedi -
ments, al l intersecte d b y fairl y numerou s pegmatit e an d quart z vein s an d b y a  fe w 
basic dykes . Reconnaissanc e flight s sugges t tha t thes e rock s als o persis t i n th e wester n 
part o f th e souther n extensio n o f th e ranges , e.g. , i n th e vicinit y o f 73 ° S . lat. , 63 ° 
to 65 ° E . long . 

W E S T E R N PORTIO N O F A T H O S RANGE . 

The dominan t pea k i n th e wester n portio n o f th e Atho s Rang e i s Moun t 
Bechervaise (7 ,00 0 fee t approximately) , situate d a t 70 ° 12 ' S . lat. , 64 ° 4 5 ' E . long . 
It wa s first  visite d i n 1955 , an d th e 200-mil e Depo t wa s establishe d abou t 2i mile s 
to th e nort h (Plat e 20 ; text-fig . 6 ) . Fo r abou t 1 0 mile s o n eithe r sid e o f thi s mountain , 
the Atho s Rang e consist s o f ver y closel y space d peaks . Th e genera l leve l o f th e 
plateau sout h o f th e rang e i s abou t 30 0 fee t highe r tha n tha t t o th e north , an d mino r 
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glaciers flo w i n a  genera l north-easterl y directio n throug h th e variou s gap s i n th e 
range. Withi n hal f a  mil e fro m th e norther n roc k face s o f th e range , thes e glacier s 
term'nate i n moraine s whic h tren d approximatel y east-wes t an d ar e succeede d t o th e 
north b y a  strongl y crevasse d bel t o f blu e ic e u p t o 2  mile s wide . 

FIG.6 

SKETCH O F MT . BECHERVAIS E ARE A 

® Depo t 

South o f Moun t Bechervais e i s a  nev e basi n abou t 2 5 mile s square . Thi s i s 
bordered t o th e sout h b y th e north-wester n portio n o f th e Portho s Rang e an d t o th e 
west b y a  scar p descendin g fro m a  stil l highe r leve l o f th e plateau . Apar t fro m loca l 
accumulation, th e basi n appear s t o b e fe d b y inflo w fro m thi s hig h groun d t o th e 
west an d throug h gap s i n th e range s alon g it s souther n margin . It s outflow , apar t 
from th e mino r glacier s passin g throug h gap s i n th e Atho s Range , i s largel y t o th e 
east, int o th e Scyll a Glacier . 

The rock s o f Moun t Bechervais e an d th e immediatel y adjoinin g exposure s (withi n 
a radiu s o f 3  o r 4  mile s o f th e 200-mil e Depot ) ar e largel y bande d gneisse s o f mixe d 
sedimentary an d igneou s origin , man y o f whic h contai n garnet , sillimanite , an d som e 
scattered flake s o f graphit e u p t o 1  mm . i n diamete r (thi n sectio n No . 3 9 8 9 ) . Th e 
banding generall y strike s east-wes t an d dip s sout h a t a n averag e angl e o f 60° , excep t 
in th e north-wes t portio n o f Moun t Bechervais e itself , wher e a  majo r synclin e i s 
exposed. 

Younger intrusion s o f quartz-feldspa r pegmatit e an d coarse-graine d aplit e ar e 
represented b y vein s an d lenses , sometime s transgressin g th e bandin g o f th e gneiss . 
In th e south-eas t portio n o f a  smal l unname d pea k abou t l i mile s eas t o f Moun t 
Bechervaise i s a  grou p o f abou t si x basi c dykes , averagin g 2  fee t i n width , whic h 
strike north-eas t an d ar e approximatel y vertical ; bu t thei r outcrop s wer e no t accessibl e 
at th e tim e o f th e examination . 
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A syste m o f majo r joints , strikin g approximatel y north-sout h an d dippin g wes t a t 
85° , ha s bee n responsibl e fo r a  numbe r o f spectacula r clif f faces , an d ther e ar e 
occasional mino r shea r zones , som e o f which , a t least , ar e paralle l t o th e bandin g o f 
the adjacen t countr y rock , an d whic h generall y sho w extensiv e stainin g o f th e shea r 
planes b y hydrate d iro n oxides . 

EASTERN PORTIO N O F A T H O S RANGE . 

The absolut e heigh t o f th e mai n peak s graduall y decrease s toward s th e easter n 
end o f th e Atho s Range , althoug h thei r heigh t abov e th e surroundin g platea u i s stil l 
of th e orde r o f 1,00 0 feet . Th e rang e als o broaden s somewha t i n th e north-sout h 
direction an d th e genera l slop e o f th e platea u i s reversed , bein g highe r t o th e nort h 
of th e rang e tha n t o th e south . 

Only on e outcro p i n thi s are a wa s visited : Moun t Jackly n (abou t 3 5 mile s eas t 
of Moun t Bechervaise) , whic h rise s roughl y 1,00 0 fee t abov e th e surroundin g platea u 
and form s par t o f a  horseshoe-shape d ridge , believe d t o b e th e ri m o f a n abandone d 
cirque. Th e floo r o f thi s cirqu e i s heavil y covere d b y moraini c material , whic h passe s 
into a  serie s o f latera l moraine s o n th e eas t flan k o f th e pea k an d thenc e int o a  media l 
moraine tailin g of f i n a  genera l easterl y direction . Th e 250-mil e Depo t i s situate d 
near thi s moraine , abou t 2 i mile s eas t o f th e pea k (Plat e 21 , fig.  1 ; text-fig . 7 ) . 

The dominan t roc k o f Moun t Jackly n i s a  graniti c gneis s wit h roughl y horizonta l 
foliation. Thi s i s intersecte d b y mino r pegmatite s an d show s trace s o f silicificatio n o n 
occasional join t planes . A  fe w inclusion s o f hornfel s an d quartzit e ar e als o present , 
generally concordan t wit h th e foliation . 

FIG.7 
SKETCH O F MT. JACKLY N 
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W E S T E R N PORTIO N O F PORTHO S RANGE . 

The wester n portio n o f th e Portho s Rang e contain s som e ver y prominen t outcrops , 
generally wit h flat-toppe d summits , severa l o f whic h ris e mor e tha n 2,00 0 fee t abov e 
the surroundin g plateau . Moun t Kirkby , abou t 2 5 mile s south-southeas t o f Moun t 
Bechervaise, i s th e onl y on e o f thi s grou p whic h wa s examine d i n detail . 

It agai n i s compose d largel y o f bande d gneisses , includin g bot h graniti c an d sedi -
mentary types , th e latte r correspondin g roughl y t o arenaceou s hornfel s i n composition . 
The bandin g generall y strike s betwee n 80 ° an d 100 ° an d dip s 20 ° eithe r sid e o f 
vertical (Plat e 22 , fig . 1 ) . Th e gneisse s ar e intrude d b y pegmatite s an d quart z reefs , 
which ar e mostl y les s tha n 3  fee t wide , bu t ma y reac h 1 0 feet . Mos t o f thes e confor m 
to th e bandin g o f th e surroundin g gneiss , bu t a  rathe r prominen t se t occupie s join t 
planes whic h strik e 60 ° an d di p 80 ° south-east . 

At th e extrem e north-wes t ti p o f th e mountain , a  ga p i n a n east-trendin g ridg e 
has clearl y bee n recentl y occupie d b y a  mino r transectio n glacie r flowin g fro m sout h 
to north . Th e snou t o f thi s glacie r no w lie s abou t 2 5 yard s sout h o f thi s gap , an d 
the intervenin g are a i s occupie d b y deposit s o f moraini c material . 

CENTRAL PORTIO N O F PORTHO S R A N G E . 

The centra l portio n o f th e Portho s Rang e contain s a  larg e numbe r o f somewha t 
smaller peaks , risin g o n th e averag e no t mor e tha n 1,00 0 fee t abov e th e surroundin g 
plateau an d culminatin g i n point s o r saw-toot h ridge s rathe r tha n i n plateaux . Moun t 
Gardner, abou t 1 5 mile s eas t o f Moun t Kirkby , i s typica l o f thi s group . I t i s com -
posed o f bande d gneiss , largel y o f igneou s origin . O n th e north-eas t ridg e o f th e 
peak, th e bandin g strike s 70 ° t o 80 ° an d dip s 70 ° nort h t o vertical , bu t i n th e 
south-western portio n th e strik e average s 45 ° an d th e di p 65 ° south-east . Pegmatit e 
veins u p t o 1 0 fee t wid e occup y flat-dipping  joints , an d other s confor m t o th e bandin g 
of th e gneisses . Basi c dykes , als o u p t o abou t 1 0 fee t i n width , follo w meanderin g 
courses whic h cu t acros s th e bandin g o f th e gneiss . The y wer e see n onl y fro m a 
distance, bein g restricte d t o th e uppe r portio n o f som e majo r clif f face s an d no t 
readily accessibl e (Text-fig . 8 ) . 
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Microscopically, a  typica l specime n o f th e gneis s (thi n sectio n N o . 3 9 7 9 ) contain s 
quartz, perthiti c orthoclase , an d oligoclase , al l a s irregula r grain s u p t o 2  mm. , 
together wit h roughl y equa l amount s o f hypersthen e an d a  pal e gree n clinopyroxene , 
slightly les s abundan t greenish-brow n amphibole , subordinat e biotite , relativel y abun -
dant magnetite , an d accessor y apatite . Th e bandin g i s onl y faintl y apparen t i n thi n 
section. 

In th e dark-coloure d band s (thi n sectio n N o . 3 9 8 1 ) , orthoclas e i s absent , quart z 
is presen t onl y a s subordinat e interstitia l grains , an d th e proportio n o f ferromagnesia n 
minerals, notabl y th e amphibole , i s greatl y increased . 

About 2  mile s south-eas t o f thi s peak , a  mino r east-flowin g glacie r ha s give n 
rise t o a  ver y fin e serie s o f arcuat e termina l moraine s mor e tha n a  mil e lon g an d 
about hal f a  mil e i n tota l width . 

EASTERN PORTIO N O F PORTHO S R A N G E . 

Towards th e easter n en d o f th e Portho s Range , th e leve l o f th e surroundin g 
plateau drop s fairl y rapidl y an d show s ver y sever e crevassin g bot h nort h an d sout h 
of th e range . Th e are a i s accessible , however , b y a  rout e fairl y hig h u p o n th e 
southern flan k o f th e range . 

Mount McCarthy , abou t 1 5 mile s eas t o f Moun t Gardner , i s th e dominan t featur e 
of thi s area , ari d lie s abou t a  mil e fro m th e ti p o f th e range . Th e dominan t roc k 
is agai n a  gneis s o f igneou s origi n wit h mino r apliti c an d pegmatit e phase s an d 
occasional hornfel s inclusions . Bot h bandin g an d foliation : ar e present , paralle l t o 
each other , strikin g 8 0 ° t o 9 0 ° an d dippin g 7 0 ° nort h t o vertical . Som e extensiv e 
zones o f low-grad e shearin g li e roughl y paralle l t o th e foliation . A  fe w pegmatit e 
and quart z vein s ar e present , generall y les s tha n 9  inche s wide : the y cu t acros s th e 
foliation a t variou s angles . 

W E S T E R N PORTIO N O F A R A M I S RANGE . 

The genera l tren d o f th e wester n portio n o f th e Arami s Rang e i s south-wes t t o 
north-east, bu t i t i s les s wel l define d tha n eithe r o f th e tw o range s describe d above . 
It consist s o f isolate d peaks , som e o f the m o f considerabl e size , space d a t interval s o f 
about fiv e mile s ove r a  tota l are a o f som e 1 5 b y 2 5 miles . I n thi s are a th e platea u 
rises t o it s highes t elevatio n withi n th e norther n portio n o f th e Princ e Charle s 
Mountains. 

Mount Bewshe r wa s th e onl y membe r o f thi s grou p visited . I t i s a  prominen t 
flat-topped peak , situate d a t 7 0 ° 5 5 ' S. lat. , 6 5 ° 4 5 ' E , long . I t rise s t o a  heigh t o f 
about 1 , 0 0 0 feet abov e th e surroundin g platea u o r abou t 8 , 5 0 0 fee t abov e se a level , 
and i s notabl e fo r th e ver y larg e an d complicate d syste m o f wind-scour s o n it s flanks . 
It i s compose d essentiall y o f highl y metamorphose d sedimentar y rocks , includin g 
hornfels, quartzite , garnetiferou s quartzite , &c . Th e origina l beddin g i s stil l clearl y 
discernible, strikin g 9 0 ° an d dippin g withi n 2 0 ° eithe r sid e o f vertical . 

These rock s ar e intersecte d b y numerou s pegmatit e vein s compose d dominantl y o f 
quartz an d feldspar , commonl y graphicall y intergrown . Subordinat e garne t an d biotit e 
are presen t i n places . O f th e tw o mai n set s o f veins , on e i s roughl y concordan t t o th e 
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bedding, an d th e othe r strike s approximatel y 315 ° an d dip s north-eas t a t abou t 15° . 
The width s o f th e vein s ar e generall y o f th e orde r o f tw o o r thre e feet , wit h a  fe w 
up t o 2 0 feet . 

Thin sectio n N o . 3984 , belongin g t o on e o f thes e vei n rocks , consist s largel y o f 
perthitic flesh-pin k microcline , muc h o f i t mor e tha n 1  cm . long , an d mosaic s o f 
interlocking quart z grains . A  fe w smal l grain s o f plagioclas e (?andesine) , almos t 
completely replace d b y micaceou s aggregates , occu r a s inclusion s i n th e microcline . 

C E N T R A L PORTIO N O F A R A M I S RANGE . 

In th e centra l portio n o f th e Arami s Range , th e peak s ar e close r together , bu t 
the widt h o f th e rang e i s stil l te n t o fiftee n miles . Moun t Hollingshead , situate d abou t 
twenty mile s sout h o f Moun t Gardner , i s typica l o f thi s grou p (Plat e 21 , fig . 2 ; plat e 22 , 
fig. 2) . 

The greate r par t o f Moun t Hollingshea d i s compose d o f graniti c gneis s wit h 
minor apliti c an d pegmatiti c phase s (Plat e 23 , fig . 1) . Th e foliatio n i s no t alway s 
apparent i n th e hand-specimen , bu t severa l include d band s o f hornfel s an d garnetiferou s 
quartz-feldspar roc k tren d approximatel y 315 ° t o 330 ° an d di p 60 ° t o 75 ° north-east . 
Several zone s ric h i n pegmatit e an d reef-quart z stringer s als o tren d paralle l t o thi s 
direction, althoug h th e individua l vein s commonl y cu t acros s it . Shearin g i s widesprea d 
and man y o f th e zone s als o confor m t o thi s trend . Man y join t plane s an d mino r 
faults ar e silicified . 

A n unusua l specime n fro m thi s are a consist s o f a  roc k compose d essentiall y o f 
irregular grain s o f neutral-coloure d clinopyroxen e an d oligoclase-andesine , bot h u p t o 
5 mm . i n diamete r an d commonl y intimatel y intergrown . Scattere d subrounde d t o 
subhedral grain s o f gree n spinel , u p t o 1  mm. , for m inclusion s i n th e feldspa r bu t no t 
in th e pyroxen e (thi n sectio n N o . 3982) . Thi s roc k i s believe d t o represen t a n 
inclusion o f a  calc-silicat e roc k i n th e surroundin g gneiss . 

In th e easter n portio n o f Moun t Hollingshead , hornfels , quartzite , an d garnetiferou s 
quartzite ar e th e dominan t rocks . The y sho w a  wid e rang e o f dip s an d strikes , du e t o 
intense crumplin g abou t fol d axe s wit h ver y variabl e tread s an d ofte n ver y stee p 
pitches. Th e whol e comple x i s agai n intersecte d b y numerou s quart z an d pegmatit e 
veins, man y o f the m garnetiferous . Mos t o f thes e roughl y confor m t o th e bandin g o f 
the metasediments , bu t other s cu t acros s the m a t variou s angles . Man y o f the m als o 
show puckerin g ( ? ptygmati c folding ) o n a  scal e dependin g o n th e widt h o f th e vei n 
(Plate 23 , fig.  2) . Thi n sectio n N o . 3980 , representin g on e o f thes e veins , show s 
subhedral t o subrounde d garnets , u p t o 2  mm . i n diameter , i n a  mosai c o f interlockin g 
quartz grain s o f ver y variabl e size . 

E A S T E R N PORTIO N O F A R A M I S RANGE . 

From th e vicinit y o f Moun t Hollingshead , th e Arami s Rang e trend s i n a  genera l 
east-north-easterly direction , an d th e are a o f som e 1 5 b y 2 5 mile s nea r it s easter n 
extremity contain s on e o f th e larges t concentration s o f majo r roc k outcrop s o f th e 
whole Princ e Charle s Mountains . 
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The are a i s characterize d b y th e presenc e o f larg e flat-toppe d massifs , an d i s 
bounded t o th e nort h an d eas t b y abrup t linea r scarps , believe d t o b e du e t o faulting . 
The Moun t Loew e Fault , runnin g eas t an d west , form s th e norther n limi t o f th e rang e 
for a  distanc e o f a t leas t 1 2 mile s i n th e vicinit y o f Moun t Loew e an d Moun t Cooper . 
South o f thi s fault , th e Moun t Loew e massi f an d it s counterpart s t o th e wes t ris e t o 
about 3,20 0 fee t abov e se a level . Nort h o f th e fault , n o outcrop s ar e know n an d th e 
level o f th e sno w an d ic e surfac e i s onl y abou t 1,20 0 fee t abov e se a level . Moreover , 
the ic e i s no t crevasse d an d i s therefor e probabl y ver y thick , s o tha t th e roc k floo r ma y 
lie a t se a leve l o r eve n lowe r (Plat e 24 , fig.  1 ) . 

The rang e i s terminate d t o th e eas t b y th e Amer y Fault , whic h run s ver y nearl y 
north an d sout h an d ca n b e trace d fo r a t leas t 2 5 miles . Th e 3,200-foot-hig h platea u 
of basemen t rock s t o th e wes t o f th e faul t i s brough t int o juxtapositio n wit h flat-lyin g 
Upper Palaeozoi c sediment s croppin g ou t a t elevation s o f les s tha n 1,20 0 fee t abov e 
sea level . Th e sediment s ar e probabl y a t leas t 1,00 0 fee t thick , an d th e tota l thro w o f 
the faul t ca n hardl y b e les s tha n 3,00 0 fee t (Plat e 24 , fig.  2) . 

In th e souther n par t o f th e area , a  grou p o f smal l peak s (surroundin g Baselin e 
Nunatak) nea r 70 ° 40 ' S . lat. , 67 ° 3 0 / E . long , rise s t o height s o f 30 0 t o 40 0 fee t 
above th e leve l o f th e surroundin g plateau . The y ar e compose d dominantl y o f 
granitic gneis s an d bande d gneis s wit h vertica l foliatio n strikin g approximatel y 90° . 
Quartz, perthiti c orthoclase , mino r unidentifie d plagioclase , cordierite , accessor y biotite , 
magnetite, an d zirco n ar e th e constituen t mineral s (thi n sectio n N o . 3978) . Subordinat e 
included band s o f hornfels , quartzite , an d garnetiferou s quartzit e ar e generall y con -
formable t o th e foliatio n o f th e gneiss . Mino r apliti c an d pegmatiti c phase s locall y 
intrude th e bande d gneiss . Th e elongatio n o f th e ridge s i n a  genera l north-sout h 
direction, o n th e othe r hand , appear s t o b e controlle d b y a  se t o f majo r joint s a t righ t 
angles t o th e foliation . 

About te n mile s nort h o f thi s locality , th e hea d o f th e Nemesi s Glacie r lie s a t a n 
elevation o f abou t 5,20 0 feet . Thi s glacier , som e 1 5 mile s lon g an d 5  mile s i n averag e 
width, flow s east-north-eas t throug h a  ga p i n th e Arami s Rang e toward s th e low-lyin g 
area nort h o f th e Moun t Loew e Fault . Th e outcrop s o n th e nort h flan k o f it s uppe r 
and middl e portion s ar e banded , wit h a n averag e strik e o f 70 ° an d moderat e t o stee p 
northerly dips . The y wer e no t examine d i n detail , bu t appea r t o b e largel y compose d 
of metasediment s simila r t o thos e describe d fro m Moun t Hollingshead . Th e larg e 
outcrops o n th e souther n flan k o f thi s glacie r an d th e smal l nunata k croppin g ou t i n 
the middl e o f th e stream , o n th e othe r hand , ar e compose d o f a  homogeneou s strongl y 
jointed rock , believe d t o b e a n extensio n o f th e granit e o f Moun t Loewe , t o b e describe d 
below. 

Mount Loew e i s th e mos t easterl y pea k o f th e Arami s Range , abou t 3 0 mile s east -
north-east o f Moun t Hollingshead . Th e summi t consist s o f a  knol l risin g severa l 
hundred fee t abov e a n undulatin g platea u whic h cover s a n are a o f si x b y eigh t mile s 
to th e sout h an d wes t o f th e peak . Thi s platea u lie s a t a n averag e elevatio n o f abou t 
3,200 fee t abov e se a level , abou t 2,00 0 fee t abov e th e ic e o n it s norther n flank . T o 
the nort h an d east , th e platea u i s bounde d b y abrup t linea r scarps , a s alread y describe d 
(Plate 25 ; text-fig . 9 ) . 
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SKETCH O F MT . LOEWE 
FIG.9 

The norther n par t o f th e massif , includin g th e summi t o f Moun t Loew e itself , 
is compose d essentiall y o f a  porphyriti c gneissi c granit e no t unlik e tha t o f Mawson . 
The foliatio n i s indicate d i n th e han d specime n b y th e paralle l alignmen t o f th e tabula r 
feldspar phenocryst s an d generall y trend s abou t 300° , wit h stee p dip s eithe r sid e o f 
vertical. Occasiona l aplit e an d pegmatit e veins , generall y onl y a  fe w inche s wide , 
cut acros s th e foliatio n a t variou s angles . Thes e als o includ e a  numbe r o f epidote -
oearing rocks , suc h a s thi n sectio n N o . 3985 . Thi s consist s o f quart z an d strongl y 
sericitized orthoclase , bot h a s irregula r grain s t o abou t 5  mm. , togethe r wit h slightl y 
smaller subhedra l unidentifie d plagioclase . Th e epidote , occurrin g a s smal l granules , 
forms veinlet s an d irregula r aggregate s withi n th e quart z areas , apparentl y localize d 
in mino r shear-zones . I n th e han d specimen , th e orthoclas e o f thi s roc k i s a  brigh t red . 

A fe w boulder s o f hornfel s occu r i n th e scree , bu t n o outcrop s wer e see n i n situ . 
About a  quarte r o f a  mil e wes t o f th e summit , a  basi c dyk e wit h trace s o f epidot e o n 
joint plane s trend s roughl y nort h an d south . I t ha s a n averag e widt h o f abou t 3  fee t 
and ca n b e trace d fo r severa l hundre d yards . Unde r th e microscope , i t ca n b e see n 
to consis t o f abundan t granule s an d smal l prism s o f pyroxene , generall y les s tha n 
0.2 mm . long , togethe r wit h a n interstitia l minera l o f lowe r refractiv e inde x an d 
birefringence, probabl y a  feldspa r o r feldspathoid . Numerou s chloriti c aggregates , u p 
to 0. 5 mm . across , probabl y represen t th e alteratio n produc t o f origina l olivin e pheno -
crysts (thi n sectio n N o . 3 9 8 6 ) . 

The centra l portio n o f th e plateau , south-wes t o f th e summi t o f Moun t Loewe , 
is extensivel y covere d b y morain e deposits , whic h includ e quartzit e an d othe r rock s 
not see n i n sit u i n th e immediat e vicinity . Thi s moraini c materia l i s locall y ver y ric h 
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in cla y o r rock-flou r an d als o contain s a  fe w well-rounde d pebbles ; s o som e o f thi s 
material ma y hav e bee n derive d originall y fro m pebbl e bed s i n th e Amer y Formatio n 
(see be low) . 

The valle y whic h wa s use d t o gai n acces s t o th e platea u fro m it s norther n flan k 
consists o f tw o steps , eac h occupie d b y a  permanen t drift , an d separate d b y a  smal l 
terminal morain e belongin g t o th e uppe r drift . Th e uppe r drif t occupie s a n almos t 
perfectly horseshoe-shape d valley , whic h appear s t o b e a  cirqu e datin g fro m a  perio d 
of mor e vigorou s ic e activity . 

A M E R Y LOCALIT Y A N D R E L A T E D OCCURRENCES . 

The Amer y Localit y lie s i n th e vicinit y o f 70 ° 30 ' S . lat. , 68 ° 15 ' E . long. ; th e 
flat-lying sediment s o f th e Amer y Formatio n wer e firs t note d there . Th e Localit y 
is par t o f a  larg e horseshoe-shape d outcro p area , ope n t o th e north . Eac h lob e o f 
the horsesho e ha s a n estimate d averag e widt h o f som e 6  t o 8  miles ; th e lengt h o f th e 
western lob e i s estimate d a t 2 0 miles , tha t o f th e easter n on e a t 2 5 miles . Th e averag e 
elevation abov e se a leve l i s o f th e orde r o f 1,20 0 feet . Mos t o f th e wester n lob e an d 
some part s o f th e easter n on e ar e overlai n b y a  deposi t o f moraini c materia l includin g 
granitic, aplitic , an d pegmatiti c rocks , quartzite , garnetiferou s quartzite , hornfels , an d 
schistose rocks . 

On th e easter n flan k o f th e wester n lobe , flat-lyin g arkosi c sandston e an d grit , 
locally strongl y cross-bedded , cro p ou t i n a  bel t wit h a n averag e widt h o f quarte r t o 
half a  mil e an d a  lengt h o f som e 3  t o 4  miles . Th e serie s als o include s a  numbe r 
of pebbl y horizon s containin g well-rounde d pebble s an d boulders , dominantl y o f fine -
grained compac t quartzite . Ther e ar e als o tw o o r possibl y thre e narro w seam s o f 
coal an d carbonaceou s shale , eac h wit h a  maximu m thicknes s o f abou t . 8 inche s 
(Plate 2 6 ) . Th e genera l assemblag e i s strongl y reminiscen t o f th e Beaco n Sandston e 
as describe d fro m othe r part s o f th e Continent . Th e expose d thicknes s a t thi s localit y 
is abou t 15 0 feet , bu t th e bed s probabl y underli e mos t o f th e are a covere d b y th e 
previously describe d morain e deposit s an d exten d a t leas t t o th e leve l o f th e ic e 
occupying th e low-lyin g interio r o f th e horseshoe , givin g a  tota l thicknes s o f th e 
order o f 1,00 0 feet . Aeria l reconnaissanc e als o indicate s tha t th e thicknesse s expose d 
in mor e southerl y localities , e.g. , i n th e vicinit y o f 73 ° 15 ' S . lat. , 67 ° 15 ' E . long. , 
are o f th e orde r o f 1,00 0 feet . 

The horseshoe-shape d are a abut s agains t th e Princ e Charle s Mountain s a t a n 
abrupt linea r scarp , th e Amer y Fault . Th e interio r o f th e horsesho e i s fille d b y ver y 
rough ice , probabl y th e weathere d remnan t o f a  glacie r tha t formerl y occupie d th e 
whole o f th e area . Nea r th e ice-roc k contact , however , a  zon e u p t o 1  mil e wide , 
at a  lowe r leve l tha n th e centra l portion , i s occupie d b y smoot h ice , whic h appear s 
to b e re-froze n melt-water , occupyin g a n are a expose d b y th e recessio n o f th e origina l 
ice edge . (Thi s ha s sinc e bee n name d "  Beaver Lake." ) Severa l tru e lake s li e 
within th e moraine-covere d are a itself , th e larges t bein g o f th e orde r o f 3  mile s b y 
1 mil e (Plate s 27 , 28 , 29 , 3 0 ) . 

Petrologically, a  typica l sandston e specime n (thi n sectio n N o . 3987 ) consist s o f 
angular quart z grain s an d slightl y mor e rounde d feldspar , dominantl y plagioclase , al l 
with fairl y unifor m grain-siz e o f abou t 0. 5 mm . Subordinat e whit e mica , rar e garne t 
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and spinel , an d som e limonite , replacin g origina l ?magnetite , ar e als o present . Th e 
matrix i s compose d entirel y o f interlockin g grain s o f calcit e wit h a  grai n siz e rangin g 
up t o 0. 5 mm . 

A typica l specime n o f gri t (thi n sectio n No . 3988 ) agai n contain s angula r quart z 
and slightl y rounde d feldspa r grains ; th e feldspa r include s relativel y fres h microcline , 
cloudy orthoclase , an d subordinat e unidentifie d plagioclase . Grain-siz e i s mor e variabl e 
than i n th e sandston e an d average s abou t 1  mm . Mino r amount s o f whit e mica , 
calcite, an d limonit e (?originall y magnetite ) ar e present . Th e matri x i s les s abundan t 
than i n th e sandston e an d consist s almos t entirel y o f sericiti c aggregates . 

Specimens o f coa l fro m thi s localit y wer e submitte d t o th e C.S.I.R.O . Coa l 
Research Sectio n fo r examination , an d th e followin g extract s ar e quote d fro m thi s 
report: 

" Th e sample s ar e o f carbonaceou s shal e an d coal , th e ran k o f whic h wa s though t 
to b e nea r th e dividin g lin e betwee n .brow n an d blac k coals . Th e coa l presen t wa s 
chiefly clarit e o r intermediate s tending ' toward s clarit e i n composition . Spor e exine s 
were relativel y abundan t throughout . Vitrit e band s wide r tha n 10 0 micron s wer e 
rare; som e wide r lenticle s o f fusinit e an d semi-fusinit e occurred . 

While mos t o f th e sample s include d som e shal y materia l an d som e clariti c inter -
mediates, th e proportion s o f thes e var y considerably . Quart z i s quit e commo n i n th e 
more mineral-ric h bands . 

The macera l content s o f eac h o f thirtee n sample s wa s estimated , givin g th e 
following results: — 

P e r cent . 

Vitrinite .  .  .  .  .  .  .  .  5 - 5 0 
Exinite .  .  .  .  .  .  .  .  5 - 2 0 
Inertinite 
Minerals 

Portion o f on e sampl e wa s macerate d an d foun d 
of recognizabl e pollen s an d a  smal l proportio n o f microspores . Th e followin g type s 
were identified: — 

Per cent . 

Florinites ovatus .  .  .  .  .  .  .  .  .  .  1 6 
Lueckisporites amplus .  .  .  .  .  .  .  .  .  .  1 5 
L. limpidus .  .  .  .  .  .  .  .  .  .  .  .  1 3 
Monocolpate polle n sp . .  .  .  .  .  .  .  .  .  .  1 1 
cf. Florinites sp . .  .  .  .  .  .  .  .  .  .  1 0 
Lueckisporites sp . A 
L. sp . 
Granulatisporites sp . 
Lueckisporites fusus 
Pityosporites sp . 
Granulatisporites cf . trismus 
Apiculatisporites cf . filiformis 
Lueckisporites cancellatus 
Apiculatisporites cf . levis 

Based o n experienc e obtaine d wit h sample s fro m Wester n Aus t 
South Wales , th e abov e i s sufficien t evidenc e t o plac e thes e strat a 
System, bu t ther e i s insufficien t evidenc e t o justif y a  definit e allocatio n t o an y Stage . 
Although Lowe r Permia n spor e type s wer e no t found , th e lac k o f man y non-saccat e 
Upper Permia n specie s t o corroborat e th e indicatio n o f Uppe r Permia n give n b y th e 
dominance o f Lueckisporites leave s th e placin g o f thi s sampl e i n th e Uppe r Permia n 

2 0 - 4 0 
1 0 - 6 0 

P e r cent . 

Average 3 0 
Average 1 5 
Average 3 0 
Average 2 5 

to contai n considerabl e number s 

4 
4 
3 
2 
2 
2 
1 
1 

alia an d Ne w 
n th e Permia n 
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PLATE 1 8 

Fig. 1.—Depo t Peak . Lookin g east . Maximu m heigh t o f cliff s i s abou t 40 0 feet . 

. "  1 

Fig. 2.—Contac t o f light - an d dark-coloure d gneisses . Depo t Peak . 



PLATE 1 9 

Fig. 1.—Stinea r Nunataks . Lookin g south-east . Moun t Mace y i n background . 

Fig. 2.—Easter n portio n o f Princ e Charle s Mountains . Lookin g nort h toward s 
Nemesis Glacier . 



PLATE 2 0 

Fig. 1.—Moun t Bechervaise . Lookin g east . 

Fig. 2.—Wester n portio n o f Princ e Charle s Ranges . Moun t Bechervais e a t 
extreme right . Lookin g south-east . Not e termina l morain e o f mino r glacier . 



PLATE 2 1 

Fig. 1.—Termina l an d latera l moraines , mergin g int o media l moraine . Lookin g 
east fro m Moun t Jacklyn . 

Fig. 2.—Latera l moraine . Moun t Hollingshead , 



PLATE 2 2 

Fig. 1.—Metasediments , vertical . Moun t Kirkby . 

Fig. 2.—Wind-scoure d moat . Moun t Hollingshead . 



PLATE 2 3 

Fig. 2.—Roc k bastio n a t eas t ti p o f Moun t Hollingshead . Contorte d met a 
sediments wit h aplit e an d pegmatit e dykes . 



PLATE 2 4 

Fig. 2.—Lookin g sout h alon g lin e o f Amer y Fault . Basemen t rock s t o right , 
Amery Formatio n t o left . 



somewhat tentative . Th e typ e Florinites sp . bear s som e similarit y t o Virkki ' s ( 1 ) 

imperfectly describe d spor e typ e No . 4  fro m th e Artinskia n o f Indi a an d t o N o . 3 1 
from 2 5 fee t abov e th e Talchi r Boulde r Bed , whic h i s variousl y ascribe d t o th e Uppe r 
Carboniferous an d th e Sakmarian . 

Portion o f th e sam e sampl e wa s subjecte d t o a  limite d chemica l examination . O n 
account o f th e smal l siz e o f th e sample , thes e result s ma y onl y b e regarde d a s typica l 
and indicativ e o f th e coa l typ e presen t an d ar e no t trul y representativ e o f th e whol e 
seam: 

P e r cen t . 

Air-dried basis : Moistur e 
Ash 
Carbon 
Hydrogen 

Dry, ash-free : Carbo n .  . 
Hydrogen 

5.48 
19.83 
57.24 

4.02 
76.64 

5 .38 ' 

The absenc e o f shal e an d mudston e fro m thi s successio n ma y b e mor e apparen t 
than real , a s suc h band s woul d no t b e expecte d t o cro p ou t ver y strongl y an d ma y 
be represente d i n som e o f th e obscure d portion s o f th e formation . 

Reconnaissance flight s an d aeria l photograph s indicat e tha t th e Amer y Formatio n 
is als o represente d amon g th e outcrop s flankin g th e Lamber t Glacie r t o th e sout h o f 
the Amer y Locality . Tw o o f thes e occurrence s ar e situate d i n th e vicinit y o f 71 ° 
30' S . lat. , 67 ° 3 0 ' E . long. , an d i n th e vicinit y o f 73 ° 15 ' S . lat. , 67 ° 15 ' E . long . 
To th e sout h o f thes e points , interpretatio n o f ai r photograph s i s les s conclusive , bu t 
additional occurrence s ma y b e presen t a s fa r sout h a s latitud e 74° , 25 0 mile s fro m 
the Amer y Localit y itself . 

E C O N O M I C G E O L O G Y . 
N o minera l deposit s o f economi c importanc e hav e s o fa r bee n discovere d i n th e 

area. However , trace s o f copper , iron , manganese , coal , an d radio-activ e mineral s 
occur a t severa l places . 

Copper. 

Superficial stainin g o n join t plane s an d expose d face s b y secondar y coppe r 
minerals o f th e chrysocoll a grou p ha s bee n discovere d a t a  numbe r o f widel y separate d 
points, mos t o f whic h hav e alread y bee n referre d t o i n th e descriptio n o f th e individua l 
outcrops. 

At Byr d Hea d an d o n severa l island s o f th e Colbec k Archbelago , an d o n th e 
mainland eas t o f Kee l Island , trace s o f secondar y coppe r mineral s occu r i n pegmatit e 
and i n apparentl y norma l gneiss . O n th e smal l outcro p south-eas t o f La w Promontory , 
chrysocolla stainin g i s associate d wit h hornfels , an d o n severa l island s o f th e Oygarde n 
Group, i n th e Kin g Edwar d VII I Gul f area , chrysocoll a i s associate d wit h hornfels , 
quartzite, pegmatite , an d ree f quartz . Simila r relationship s hol d o n th e mainlan d 
at th e south-eas t extremit y o f Amundse n Bay . 

At th e Vestfol d Hills , n o indicatio n o f coppe r mineralizatio n wa s see n i n situ , 
but trace s o f secondar y mineral s wer e foun d i n erratics , includin g fragment s o f 
glassy quartz , an d a  fe w disseminate d grain s o f chalcopyrit e wer e foun d i n a n errati c 
of feldspathi c gneiss . 

(*) VirkVj, Chinna, 1945: " Spores from the Lower Gondwanas of India and Aus t r a l i a ' 
India. 15, 93-176. 
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On th e norther n ti p o f th e Masso n Rang e an d th e highes t poin t o f th e Case y 
Range, a  fe w narro w quart z seams , commonl y les s tha n a n inc h wide , carr y mino r 
amounts o f pyrit e an d chalcopyrite , an d a  fe w grain s o f sulphide s ar e disseminate d 
through th e nearb y countr y rock . Secondar y mineral s ar e commonl y associate d wit h 
these occurrences . 

Iron. ; ^ 
Small lenticula r bodie s o f magnetite<ich«materia l ar e know n fro m Alphar d 

Island an d Rige l Skerrie s i n th e Kin g Edwar d VII I Gul f area , an d fro m th e mainlan d 
near th e south-eas t extremit y o f Amundsen^fiay . Th e lense s ma y contai n u p t o 5 0 
per cent , b y weigh t o f magnetite , th e associate d mineral s bein g quartz , garnet , an d 
hypersthene, sometime s wit h mino r amphibol e an d biotite . A t bot h localities , thes e 
lenses occu r withi n a  highl y altere d serie s o f metasediments . A t Kin g Edwar d VII I 
Gulf, th e lense s ar e bes t develope d nea r band s o f pyroxenit e an d hypersthenite , whic h 
are irregularl y distribute d throughou t th e metasediments ; a t Amundse n Ba y the y appea r 
to occu r onl y nea r mino r norit e intrusives . The y ar e probably , therefore , largel y o f 
metasomatic origin . Non e i s mor e tha n 6  inche s wid e a t Kin g Edwar d VII I Gul f 
and 2  t o 3  fee t a t Amundse n Bay . 

Manganese. 
A singl e specime n o f slightl y sheare d charnockiti c granit e fro m th e saddl e .abou t 

half a  mil e sout h o f Moun t Elliot t show s encrustation s o f manganes e oxides , abou t 
one sixty-fourt h o f a n inc h thick , o n joint s an d expose d faces . Trace s o f simila r 
encrustations hav e als o bee n observe d o n Alphar d Islan d i n th e .King Edwar d VII I 
Gulf area . 

Coal. 
At leas t tw o thi n seam s o f coa l wit h averag e width s o f th e orde r o f 8  inche s 

are know n t o occu r withi n th e Amer y Formatio n a t th e typ e localit y (se e p . 6 4 ) . Th e 
formation wa s onl y briefl y examined , an d mor e detaile d investigation s woul d probabl y 
result i n th e discover y o f additiona l coa l seams , probabl y o f greate r thicknes s an d 
possibly o f bette r quality . 

Radioactive Minerals. 
Flat Islands.—A hig h readin g wa s obtaine d ove r th e souther n islan d o f thi s grou p 

during a n airborn e scintillograp h surve y carrie d ou t i n 1954 . Th e are a wa s subse -
quently investigate d b y B . H . Stinear , an d th e followin g remark s ar e quote d fro m 
his repor t (Stinear , 1 9 5 6 ) : — 

" The basemen t roc k o f thi s islan d consist s o f a  massiv e coarse-graine d garneti -
ferous variet y o f th e typica l charnockiti c granite-gneis s o f th e area . Crossin g th e 
country roc k i n a  genera l east-wes t directio n ar e a  fe w short , irregula r pegmatit e 
veins containin g garnets , u p t o 9  inche s i n width . I t wa s observe d tha t som e o f thes e 
veins containe d smal l quantitie s o f radioactiv e material ; fiel d measurement s wit h a 
ratemeter average d ove r severa l vein s fro m thre e t o fiv e time s backgroun d count . 
The radioactivit y o f th e vein s ha s bee n checke d i n th e laborator y an d foun d t o b e 
due t o thorium ; microscopi c examinatio n o f th e sampl e ha s indicate d tha t monazit e 
is th e minera l responsible. " 

Einstoding Island.—In September , 1955 , a  part y fro m Mawso n (no t includin g a 
geologist), calle d a t Einstodin g Islands , e n rout e t o th e Taylo r rookery . Representa -
tive roc k specimen s wer e collecte d fro m th e islan d b y H . Oldham , includin g tw o 
specimens o f a  garnetiferou s charnockiti c granite-gneis s wit h larg e feldspa r phenocrysts . 
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On close r examinatio n a t Mawso n wit h th e Philip s Monito r an d th e Antarcti c Rate -
meter, thes e specimen s gav e averag e count s u p t o 2 5 pe r cent , abov e background . • 

The are a wa s accordingl y revisite d i n 1956 , whe n a n examinatio n o f th e island s 
with th e Philip s Monito r gav e ver y variabl e counts , averagin g roughl y twic e norma l 
background; bu t n o define d bodie s o f above-averag e radioactivit y coul d b e recognized . 
Some o f th e highes t count s appeare d t o b e associate d wit h pegmatit e occurrences , bu t 
others coul d no t b e correlate d wit h an y particula r roc k types . Representativ e speci -
mens wer e collected , an d som e o f these , o n furthe r examinatio n a t Mawson , als o 
gave count s u p t o 2 5 pe r cent , abov e backgroun d o n th e ratemeter . However , n o 
radioactive mineral s coul d b e identifie d b y inspectio n wit h th e nake d eye , an d 
disseminated thoriu m mineral s (probabl y monazite) , simila r t o thos e fro m Fla t Islands , 
are probabl y responsibl e fo r th e hig h count s i n thi s area . 

Child Rocks— Severa l island s i n thi s group , situate d som e 1 5 t o 2 0 mile s north -
east o f Mawson , contai n pegmatit e dyke s whic h giv e radioactiv e count s abov e back -
ground. Th e mor e southerl y o f th e tw o relativel y larg e island s abou t thre e mile s eas t 
of th e wester n extremit y o f th e grou p i s typica l i n thi s respect . Severa l pegmatite s o n 
this island , whe n teste d wit h th e Philip s Monitor , gav e count s o f u p t o twic e background , 
while others , indistinguishabl e fro m the m i n th e hand-specimen , gav e n o significan t 
counts. Th e highes t count s wer e obtaine d fro m a  pegmatit e wit h transitiona l contact s 
and a  meanderin g course , whic h occur s o n th e mos t easterl y knol l o f th e island . Thi s 
pegmatite, wit h a n averag e widt h o f abou t eightee n inches , wa s trace d fo r abou t a 
chain, no t countin g occasiona l mino r offshoots , an d gav e count s u p t o fou r o r fiv e 
times background . Individua l specimen s fro m thi s dyke , o n furthe r examinatio n a t 
Mawson, als o gav e count s o f u p t o twic e backgroun d o n th e Antarcti c Ratemeter , bu t 
no radioactiv e mineral s wer e visibl e t o th e nake d eye . 

The heav y minera l fractio n o f a  specime n fro m thi s localit y ha s sinc e bee n 
examined b y Mr . W . B . Dallwitz , Burea u o f Minera l Resources , wh o identifie d garnet , 
a blac k opaqu e mineral , monazite , an d rar e zircon , an d conclude d tha t th e monazit e 
was responsibl e fo r th e radioactivit y o f thi s specimen . 

Two smalle r islands , approximatel y tw o mile s east-north-eas t o f th e above , showe d 
similar features . Th e countr y roc k throughou t th e grou p i s a  gneissi c charnoekLi c 
granite, simila r t o tha t a t Mawson . 

William Scoresby Bay.—This localit y consist s o f a  ridge , abou t 2  mile s lon g fro m 
north t o south , an d hal f a  mil e wide . Th e norther n ti p o f th e ridge , abou t tw o mile s 
due eas t o f Kee l Island , rise s t o abou t 35 0 fee t an d ha s a  slightl y undulatin g summit . 
The ridg e fall s awa y graduall y t o th e south . 

Counts u p t o te n time s backgroun d ha d bee n obtaine d fro m thi s are a durin g a n 
airborne scintillograp h surve y i n 1956 , an d th e localit y wa s accordingl y examine d i n 
some detail . 

The dominan t roek s ar e medium-graine d arenaceou s metasediment s i n whic h th e 
original beddin g i s indicate d b y th e presenc e o f biotite-ric h band s wit h a  north-sout h 
strike an d dip s rangin g fro m horizonta l t o 20 ° o r 30 ° east . Ver y numerou s bodie s o f 
pink pegmatite , compose d essentiall y o f quartz , feldspar , biotite , mino r muscovite , an d 
occasional garnet , intersec t th e metasediment s a t variou s angles , wit h a  sligh t pre -
ponderance o f east-wes t strike s an d mor e o r les s vertica l dips . Som e dyke s ar e 3 0 fee t 
wide, an d man y o f the m giv e count s o f th e orde r o f tw o t o thre e time s backgroun d 
on th e Philip s Monitor . However , intensit y varie s rapidl y eve n withi n individua l 
dykes an d doe s no t see m t o correlat e wit h an y feature s visibl e t o th e nake d eye . Th e 
highestindividual counts , 20 0 t o 25 0 count s pe r minute , wer e obtaine d o n a  pegmatit e 
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ledge jus t nort h o f th e mos t northerl y summi t o f th e ridge . O n furthe r examinatio n a t 
Mawson, however , individua l specimen s gav e onl y sligh t increase s o n th e ratemete r 
(20 pe r cent , abov e background) . Th e hig h count s obtaine d in - this are a ar e probabl y 
due t o th e cumulativ e effect s o f ver y low-grad e disseminate d radioactiv e material , 
probably monazite , an d n o economi c concentration s ar e present . 

This conclusio n ha s sinc e bee n confirme d b y Mr . W . B . Dallwitz , wh o ha s 
recorded monazite , subordinat e blac k opaqu e mineral , an d ver y rar e zirco n i n a 
heavy minera l concentrat e prepare d fro m a  composit e sampl e fro m thi s locality . 

Kring Island.—This locality , extendin g ove r a n are a abou t hal f a  mil e square , i s 
situated o n th e souther n portio n o f th e north-easter n islan d o f th e Krin g Islands , 
which li e som e tw o mile s of f th e north-wes t flan k o f La w Promontory . Count s o f 
three t o fou r time s backgroun d hav e bee n recorde d b y th e airborn e scintillograph . 

The dominan t rock s ar e agai n arenaceou s metasediments , gradin g int o garnetiferou s 
quartzite o n th e on e han d an d int o hornfel s ric h i n biotit e o r amphibol e o h th e other . 
Strikes averag e betwee n 45 ° an d 90° , wit h southerl y an d south-easterl y dip s o f 15 ° 
to 45° . Loca l trace s o f superficia l coppe r stainin g wer e note d a t severa l points , bu t 
did no t appea r t o b e associate d wit h an y specia l roc k type s o r structura l features . Th e 
metasediments ar e intersecte d b y numerou s bodie s o f pin k an d gre y pegmatite , generall y 
with irregula r outlines , whic h cu t acros s th e beddin g a t variou s angles . 

Average backgroun d count s o f som e 6 0 count s pe r minut e wer e obtaine d i n thi s 
area wit h th e Philip s Monitor . Count s u p t o twic e thi s figur e wer e obtaine d fro m 
some o f th e pegmatites , bu t non e o f thes e gav e an y promis e o f th e presenc e o f 
significant quantitie s o f radioactiv e material . Th e examinatio n o f selecte d specimen s 
with th e Antarcti c Ratemeter , resultin g i n count s o f th e orde r o f 3 0 pe r cent , abov e 
background, confirme d thi s conclusion . 

The heav y mineral - concentrat e fro m on e o f thes e specimen s ha s sinc e bee n 
examined b y Mr . W . B . Dallwitz , wh o foun d i t t o consis t o f monazite , a  littl e zircon , 
and probabl y ilmenite , an d conclude d tha t it s radioactivit y shoul d b e attribute d t o th e 
monazite. 

Kvars Promontory and Oygarden.—Counts o f fou r t o five  time s backgroun d wer e 
obtained wit h th e airborn e scintillograp h o n th e norther n portio n o f Kvar s Promontor y 
and o n th e north-wester n portio n o f Acherna r Island , bot h i n th e Kin g Edwar d VII I 
Gulf area , i n Jul y an d Augus t 1956 . However , owin g t o roug h surfac e condition s i n 
these area s i n sprin g an d earl y summer , plane s coul d no t b e lande d sufficientl y clos e 
to thes e localitie s t o permi t examinatio n o n th e ground . 

Part o f th e Oygarde n Group , t o th e north-eas t o f Acherna r Island , ha d bee n 
previously examine d (Ma y I f 56) , an d foun d t o consis t largel y o f arenaceou s meta -
sediments, includin g garnetiferou s quartzite , biotit e hornfels , an d garnet-ric h hornfels . 
Occasional lense s o f a  fine-graine d compac t dyk e roc k containin g magnetit e an d trace s 
of disseminate d sulphide s wer e present , a s wer e occasiona l lense s o f almos t pur e 
crystalline magnetite , u p t o thre e o r fou r inche s wide . Thes e rock s wer e interbande d 
with subordinat e medium-graine d apliti c gneiss , possibl y o f hybri d origin , an d th e 
entire comple x wa s intersecte d a t variou s angle s b y quart z vein s an d pegmatites , 
generally les s tha n si x inche s wide . 

The settin g o f th e radioactiv e localitie s a t Kvar s Promontor y an d Acherna r 
Island i s probabl y simila r t o this . 
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Ufs Island.—On Uf s Island , som e 4 5 mile s wes t o f Mawson , count s u p t o thre e 
times backgroun d hav e bee n obtaine d wit h th e airborn e scintillograph . Th e highes t 
counts wer e obtaine d fro m th e isolate d knol l whic h rise s t o a  heigh t o f abou t 60 0 
feet abov e se a leve l nea r th e south-wes t extremit y o f th e island . 

The summi t o f thi s knol l i s compose d o f porphyriti c charnockiti c granit e w i h 
slightly gneissi c texture , bu t it s south-easter n slope s consis t o f originall y sedimentar y 
rocks, no w largel y altere d t o hornfel s an d granula r gneiss . Th e bandin g o f thes e 
metasediments, thei r contac t wit h th e granite , an d th e foliatio n o f th e granit e al l 
strike approximatel y 60 ° an d di p mor e o r les s vertically . Numerou s graniti c veins , 
a fe w inche s wide , wer e foun d withi n th e metasediment s withi n severa l chain s o f th e 
contact, an d occasiona l pegmatiti c phase s als o occur . 

N o define d bodie s o f hig h radioactivit y wer e foun d a t thi s locality , bu t count s 
within th e granit e are a tende d t o b e somewha t highe r tha n norma l (8 0 t o 10 0 count s 
per minut e agains t a n averag e o f 6 0 fo r mos t roc k exposure s i n thi s vicinity) , an d t o 
vary rapidl y an d irregularl y fro m poin t t o point . Th e hig h count s obtaine d o n th e 
scintillograph are , therefore , probabl y du e t o th e cumulativ e effect s o f ver y smal l 
quantities o f radioactiv e materia l disseminate d throug h portion s o f th e rocks , an d n o 
significant concentration s o f suc h materia l shoul d b e expecte d i n thi s area . 

Colbeck Archipelago.—Counts u p t o thre e time s backgroun d hav e bee n obtaine d 
by th e airborn e scintillograp h o n a  smal l islan d o f th e Wester n Colbec k Archipelago , 
about 3  mile s north-eas t o f th e Taylo r rookery . 

About hal f o f th e are a o f thi s islan d grou p i s occupie d b y fine-graine d t o medium -
grained compac t metasediment s an d medium-graine d granula r rock s compose d essen -
tially o f quartz , feldspar , biotite , an d mino r amount s o f othe r ferromagnesia n minerals . 
These granula r rock s includ e a  numbe r o f charnockiti c type s an d intrud e th e meta -
sediments. Dominan t strike s ar e abou t 010 ° an d dip s generall y withi n 15 ° eithe r sid e 
of vertical . Mos t o f th e remainin g rock s o f th e are a consis t o f a  serie s o f pin k quart z 
and feldspar-ric h gneisse s wit h mino r garne t an d biotite , whic h als o intrud e th e meta -
sediments, althoug h the y generall y confor m t o thei r regiona l trends . Locally , thes e 
gneisses ar e associate d wit h pegmatiti c phase s o f simila r mineralogica l composition , 
some o f whic h sho w gradationa l boundaries , an d als o occasionall y wit h irregula r 
bodies o f coarsel y crystallin e vei n quartz . Trace s o f superficia l coppe r stainin g wer e 
noted o n a  numbe r o f expose d face s an d join t plane s o f som e o f thes e pegmatite s 
and o f som e associate d gneisses , bu t n o sulphid e mineral s coul d b e detecte d wit h th e 
naked eye . 

The exac t sourc e o f th e hig h count s recorde d b y th e airborn e scintillograp h 
could no t b e trace d o n th e ground , bu t count s somewha t abov e th e averag e fo r thi s 
vicinity wer e note d fro m som e o f th e pegmatite s (8 0 t o 10 0 count s pe r minute) . I t 
appears ver y probable , therefore , tha t on e o f thes e wa s responsibl e fo r th e hig h coun t 
obtained, an d tha t n o significan t concentration s o f radioactiv e materia l shoul d b e 
expected i n thi s area . 

P E T R O L O G Y . 
CHARNOCKITIC GRANITE . 

The typica l porphyriti c gneissi c charnockiti c granit e whic h form s th e countr y 
rock a t Mawso n an d o n th e nearb y island s an d coasta l outcrop s i s indistinguishabl e i n 
the field  an d i n thi n sectio n fro m simila r rock s whic h hav e bee n encountere d a t Einstod -
ing Islands , Uf s Island , th e Masso n an d Davi d Ranges , Moun t Henderson , an d Moun t 
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Loewe i n th e north-easter n portio n o f th e Princ e Charle s Mountains . Moreover , i t 
corresponds ver y closel y t o rock s describe d a s charnockite s fro m Haswel l Islan d i n 
Queen v Mary Lan d (Australia n Antarcti c Expeditio n 1911-1914 , specimen s Nos . 109 5 
and 1 1 0 0 ) , an d hypersthene-feldspa r gneis s fro m Stillwel l Islan d i n Kin g Georg e V  Lan d 
(A.A.E. N o . 9 7 9 ) , an d i s thu s a n importan t constituen t o f th e Eas t Antarcti c base -
ment ove r a  distanc e o f som e 2,00 0 miles . 

Its mineralog y agree s wel l wit h tha t o f th e typ e charnockit e describe d b y Hollan d 
( 1 9 0 0 ) , bu t i t differ s i n havin g a  pronounce d porphyriti c textur e a s wel l a s containin g 
numerous xenolith s o f variou s sorts . 

Wherever it s contact s ar e exposed , i t i s unmistakabl y intrusiv e int o al l othe r rock s 
with whic h i t come s int o contact . Ther e i s therefor e n o reasonabl e doub t tha t th e 
occurrences i n MacRobertso n Lan d hav e bee n emplace d i n thei r presen t positio n i n 
fluid form , an d an y subsequen t metamorphis m ha s bee n insufficien t t o destro y th e 
original igneou s texture s an d structures . Thi s i s i n agreemen t wit h th e igneou s origi n 
postulated b y Hollan d fo r th e India n charnockites , bu t differ s fro m Stillwell' s 191 8 
interpretation i n whic h h e regarde d th e occurrence s i n Kin g Georg e V  Lan d a s havin g 
undergone complet e reconstitutio n unde r condition s o f deep-seate d metamorphism . 

C H A R N O C K I T I C G R A N U L A R GNEISS . 

Charnockitic granula r gneis s i s anothe r ver y widesprea d roc k whic h ha s bee n 
encountered a t Rooker y Islands , Oldha m Island , Byr d Head , La w Promontory , an d th e 
Vestfold Hills . I t i s closel y comparabl e t o th e charnockiti c granit e i n minera l com -
position, bu t lack s th e porphyriti c textur e an d th e aplit e an d pegmatit e dyke s whic h 
generally accompan y th e graniti c phase . However , a t Byr d Hea d th e gneis s als o i s 
intrusive int o a  serie s o f metasediment s wit h whic h i t locall y come s int o contact . It s 
relations wit h th e graniti c phas e hav e no t bee n establishe d beyon d doubt , bu t a t 
Oldham Islan d vein s o f th e charnockiti c granit e appea r t o b e intrude d int o th e gneiss . 

The roc k correspond s ver y closel y t o th e typica l aci d charnockit e describe d b y 
Holland, bu t th e ter m charnockiti c gneis s i s preferre d i n orde r t o maintai n th e dis -
tinction fro m th e graniti c phase . I t als o correspond s i n ever y respec t t o th e rock s 
described a s aci d charnockit e fro m Proclamatio n Islan d (Tilley , 1 9 3 7 ) , and . 
to th e charnockit e gneis s fro m Madiga n Nunata k i n Georg e V  Lan d (A.A.E . N o . 
7 9 8 ) , an d th e hypersthene/alkali-feldspa r gneis s fro m Stillwel l Islan d (A.A.E . No . 
9 4 7 ) . 

The primar y igneou s characteristic s o f th e gneis s ar e muc h les s obviou s tha n 
those o f th e granite , an d Stillwell' s suggestio n tha t the y hav e undergon e intensiv e 
metamorphism ma y b e applicable . Nevertheless , thei r clos e resemblance s t o th e 
granitic phase , bot h i n thi n sectio n an d i n th e hand-specimen , make s i t unlikel y tha t 
these tw o ver y simila r roc k type s shoul d hav e originate d i n widel y differen t environ -
ments. A  possibl e explanatio n ma y b e foun d i n Dunn' s suggestio n ( 1 9 4 2 ) tha t th e 
Indian charnockite s ar e th e produc t o f extrem e metamorphis m o f pre-existin g igneou s 
or sedimentar y rocks , accompanie d b y palingenesi s o f part s o f th e complex . O n thi s 
view, th e charnockiti c granite s o f MacRobertso n Lan d migh t b e regarde d a s th e 
products o f palingenesi s whic h ha d bee n mobilize d sufficientl y t o b e re-injecte d int o 
adjoining o r overlyin g portion s o f th e earth' s crust , an d typica l igneou s texture s an d 
structures developed . Thi s charnockiti c gneiss , o n th e othe r hand , ma y represen t 
those portion s o f th e origina l Comple x which , althoug h extensivel y re-constitute d i n a 
physical an d chemica l environmen t simila r t o tha t whic h gav e ris e t o th e graniti c 
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phase, wer e no t themselve s entirel y liquefie d a t an y on e time . Moreover , i t seem s 
likely tha t bot h pre-existin g igneou s an d sedimentar y o r hybri d rock s ar e represente d 
among th e presen t granula r gneisses , an d thi s ma y accoun t fo r th e difference s i n 
mineral composition , structura l features , an d fiel d relation s o f differen t bodie s o f thes e 
rocks. I n general , th e mor e obviousl y charnockiti c phase s sugges t a  primar y igneou s 
origin, wherea s som e o f th e associate d quartz-ric h an d biotite-ric h type s ma y b e 
derived fro m sediment s o r hybrids . 

Both th e charnockiti c granit e an d th e granula r gneis s ar e thu s though t t o hav e 
originated i n a n environmen t a t hig h pressur e an d temperatures , an d lo w i n volatil e 
constituents, an d unde r thes e condition s th e differenc e betwee n complet e recrystalliza -
tion i n th e soli d stat e an d crystallizatio n fro m a  magm a o r a  re-melte d pre-existin g 
rock become s o f mino r importance . 

HORNFELS. 
Rocks describe d a s hornfel s hav e bee n encountere d a t Rooker y Islands , Byr d 

Head, La w Promontory , th e Vestfol d Hills , th e Masso n Range , an d variou s point s i n 
the Princ e Charle s Mountains . Numerou s example s als o occu r amon g th e xenolith s 
enclosed i n th e granit e a t Mawson . The y var y somewha t i n minera l composition , bu t 
are generall y readil y identifie d i n th e hand-specime n b y thei r dar k colour , compac t 
texture, banding , an d abundanc e o f biotit e o r amphibole . Pyroxen e i s generall y als o 
present, bu t i s no t usuall y obviou s i n th e hand-specimen . Cordierit e i s presen t i n 
one specime n only . 

N o exac t equivalent s t o thes e rock s appea r t o hav e bee n describe d fro m othe r 
parts o f Antarctica . The y sho w som e point s o f resemblanc e t o th e garnet-plagioclase -
pyroxene gneis s fro m Cap e Pigeo n Rock s (A.A.E . N o . 7 6 7 ) , th e hornblende-plagio -
clase-pyroxene gneis s fro m Cap e Gra y (A.A.E . No . 7 6 6 ) , an d th e plagioclase-pyroxen e 
gneiss fro m Madiga n Nunata k (A.A.E . N o . 7 7 5 ) , al l i n Kin g Georg e V  Land . The y 
differ, however , i n generall y carryin g a  littl e quart z an d orthoclas e an d havin g andesin e 
rather tha n labradorit e a s th e typica l plagioclase . Sinc e th e gneisse s fro m Kin g 
George V  Lan d ar e regarde d a s metamorphose d dyk e rock s b y Stillwell , th e 
resemblance i s probabl y du e t o simila r condition s o f metamorphis m rathe r tha n 
similarity i n th e pre-existin g rocks . 

GRANITIC GNEISS . 
Granitic gneis s i s know n fro m Rooker y Islands , Kee l Island , th e Vestfol d Hills , 

and variou s part s o f th e Princ e Charle s Mountains , a s wel l a s a  smal l in-faulte d bloc k 
at th e souther n en d o f th e Fla t Islands , abou t 2\ mile s wes t o f Mawson . Simila r 
rocks hav e als o bee n recorde d fro m Cap e Bruc e (Tilley , 1 9 3 7 ) . The y ar e generall y 
characterized b y a n exces s o f orthoclase , ofte n perthitic , ove r plagioclase , an d 
relatively abundan t quartz . Garne t an d biotit e ar e th e usua l ferromagnesia n minerals , 
but a n amphibole-bearin g variet y occur s o n Liche n Islan d i n Sandefjor d Bay . Th e 
abundance o f garne t an d th e occasiona l presenc e o f cordierit e indicat e som e contamina -
tion b y sedimentar y material , bu t thi s i s to o sligh t t o affec t th e essentiall y igneou s 
characteristics o f th e rocks . 

N o exac t equivalent s o f thes e rock s hav e bee n describe d fro m othe r part s o f th e 
Antarctic Shield . The y diffe r fro m th e typica l graniti c rock s o f Quee n Mar y Lan d 
and Kin g Georg e V  Lan d i n thei r persisten t conten t o f garnet , bu t thei r degre e o f 
contamination i s stil l appreciabl y les s tha n tha t o f th e rock s describe d a s garnetiferou s 
gneiss fro m th e latte r area . 
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H Y B R I D GNEISS . 

With increasin g proportion s o f materia l o f sedimentar y origin , th e graniti c gneis s 
described abov e grade s in to v hybrid gneisses , generall y characterize d b y a  mor e pro -
nounced bandin g an d a  highe r conten t o f ferromagnesia n minerals . Suc h rock s ar e 
among th e mos t widesprea d throughou t thi s portio n o f Antarctica . The y hav e bee n 
recognized fro m th e Stanto n Group , th e Byr d Head/Taylo r Glacie r area , th e Vestfol d 
Hills, th e Davi d Range , an d numerou s point s i n th e Stinea r Nunatak s an d th e Princ e 
Charles Mountains . Owin g t o thei r composit e nature , the y var y rapidl y i n minera l 
composition, s o tha t eithe r orthoclas e o r plagioclas e ma y b e th e dominan t feldspar , 
and th e ferromagnesia n mineral s ma y includ e biotite , garnet , hornblende , an d hypers -
thene. Clinopyroxene , cordierite , sillimanite , an d graphit e ar e als o occasionall y present . 

N o exac t equivalent s t o thes e rock s appea r t o hav e bee n encountere d elsewher e 
in Antarctica . Th e garnetiferou s hyperstheni c gneisse s o f Stillwel l Islan d an d Cap e 
Pigeon Rock s i n Kin g Georg e V  Lan d ar e ver y simila r t o som e o f the m i n micro -
scopic appearanc e an d minera l compositio n (e.g. , A.A.E . N o . 7 8 5 ) , bu t ar e describe d 
by Stillwel l a s dyk e rock s o f ver y limite d extent , contrastin g wit h th e ver y extensiv e 
development o f hybri d gneisse s i n MacRobertso n Land . 

SILLIMANITE GNEIS S A N D GARNET-SILLIMANIT E GNEISS . 

Two specimen s fro m Kin g Edwar d VII I Gul f an d Amundse n Ba y i n whic h 
sillimanite become s a  majo r constituen t ar e regarde d essentiall y a s recrystallize d 
sediments. 

Another group , fro m Depo t Pea k an d th e Stinea r Nunataks , carryin g garne t a s 
well a s sillimanite , i s als o regarde d a s bein g o f dominantl y sedimentar y origin , bu t 
with som e additio n o f materia l b y metasomati c changes . Thi s i s especiall y marke d 
in on e specime n fro m th e Stinea r Nunataks , whic h contain s larg e patche s o f orthoclas e 
superimposed o n a n origina l oriente d fabric , no w represente d b y numerou s biotit e an d 
sillimanite inclusion s i n paralle l alignment , independen t o f th e orientatio n o f th e 
feldspar. Muc h o f th e garne t i n thes e rock s ha s perfec t euhedra l outlines . Simila r 
rocks hav e als o bee n describe d fro m Cap e Bruc e an d a s erratic s fro m Proclamatio n 
Island (Tilley , 1 9 3 7 ) . 

This grou p somewha t resemble s th e rock s describe d a s garnet-cordierit e gneisse s 
and garnet-feldspa r gneisse s fro m Cap e Gra y an d Garne t Poin t i n Kin g Georg e V 
Land. 

Q U A R T Z - F E L D S P A R - G A R N E T GNEISS . 

Quartz-feldspar-garnet gneis s i s know n fro m Rooker y Island , Byr d Head , 
Amundsen Bay , th e Davi d Range , Depo t Peak , an d part s o f th e Princ e Charle s 
Mountains. Essentially , th e roc k consist s o f perthiti c orthoclase , mino r plagioclase , 
mosaics o f recrystallize d quart z grains , garnet , an d mino r biotite . I t i s relate d t o th e 
garnetiferous graniti c gneis s an d garnet-sillimanit e gneis s describe d abov e an d t o th e 
garnetiferous quartzit e t o b e describe d below , bu t it s field  relation s an d structure s 
distinguish i t fro m al l thes e groups . I t i s generall y coarsel y bande d an d occur s i n 
association wit h rock s o f undoubte d sedimentar y origin , bu t it s contact s wit h th e 
metasediments, althoug h roughl y conformabl e o n a  larg e scale , commonl y cu t acros s 
the beddin g o n a  smal l scale . Also , th e gneis s i s commonl y associate d wit h mino r 
pegmatitic phase s o f simila r minera l composition , whic h cu t acros s th e beddin g o f th e 
adjoining metasediment s an d th e bandin g o f th e gneiss . 
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The gneis s i s believe d t o represen t th e produc t o f extrem e metamorphis m o f a 
series o f arenaceou s sediments , partl y mobilized . A  simila r origi n ha s bee n propose d 
by Tille y ( 1 9 3 7 ) , fo r a  comparabl e grou p o f rock s fro m Cap e Bruce . 

N o othe r rock s showin g quit e th e sam e combinatio n o f feature s appea r t o hav e 
been describe d fro m Antarctic a t o date , bu t a  numbe r o f erratic s fro m Cap e Deniso n 
(A.A.E. N o . 270 , 277 , an d 586 ) sho w simila r minera l assemblage s an d simila r 
appearance i n th e han d specimen . 

G A R N E T I F E R O U S QUARTZITE . 

Where th e origina l sediment s hav e no t bee n completel y reconstitute d o r partiall y 
mobilized, th e metamorphi c produc t ma y b e describe d a s garnetiferou s quartzite . Th e 
grain-size i s slightl y smalle r an d th e feldspa r conten t lowe r tha n thos e o f th e quartz -
feldspar-garnet gneiss . Trace s o f cordierit e o r sillimanit e ma y b e present . Th e 
quartzite i s develope d i n th e Kin g Edwar d VII I Gul f area , an d a  roc k intermediat e 
between thi s grou p an d th e quartz-feldspar-garne t gneis s i s als o know n fro m th e nort h 
tip o f th e Masso n Range . 

N o equivalen t rock s hav e bee n describe d fro m an y othe r portio n o f Eas t 
Antarctica. 

NORITE, GABBRO , PYROXENITE , A N D H Y P E R S T H E N I T E . 

Norite an d gabbr o ar e no t ver y widel y develope d i n thi s area . A  fe w example s 
of garnetiferou s gabb o gneis s hav e bee n foun d i n th e Kin g Edwar d VII I Gul f are a 
(thin sectio n N o . 3 9 4 2 ) , an d a  coarsel y bande d roc k o f gabbroi c compositio n occur s 
in th e norther n portio n o f th e Masso n Rang e (thi n sectio n N o . 3 9 7 0 ) . Th e onl y 
other roc k withi n thi s categor y i s a  norit e gneis s fro m th e Amundse n Ba y are a (thi n 
section N o . 3 9 5 3 ) . Thes e al l appea r t o b e essentiall y o f igneou s origin , bu t unrelate d 
to an y o f th e mor e widesprea d rock-types . 

Pyroxenite an d hypersthenite , includin g som e rock s ver y ric h i n magnetite , ar e 
known fro m th e Kin g Edwar d VII I Gul f an d Amundse n Ba y areas , th e Vestfol d 
Hills, an d variou s point s i n th e Princ e Charle s Mountains . The y generall y occu r a s 
sharply define d lense s an d band s associate d wit h a  wide r rang e o f roc k types . Thes e 
field relation s agai n sugges t igneou s origin , althoug h thei r presen t minera l compositio n 
may b e du e t o subsequen t metamorphism . The y diffe r fro m th e equivalen t basi c an d 
ultrabasic rock s o f Kin g Geor e V  Lan d i n th e invariabl e predominanc e o f pyroxene s 
over amphiboles , an d thei r neares t equivalent s appea r t o b e th e rock s describe d a s basi c 
and ultrabasi c member s o f th e charnockiti c serie s fro m Proclamatio n Islan d b y Tille y 
( 1 9 3 7 ) , an d fro m Quee n Mar y Lan d b y Nockold s ( 1 9 4 0 ) . 

However, th e rock s encountere d durin g th e presen t investigatio n d o no t normall y 
occur i n associatio n wit h th e mor e aci d member s o f th e charnockiti c series , an d sho w 
no textura l o r mineralogica l resemblanc e t o them , excep t fo r th e presenc e o f hypers -
thene i n bot h group s o f rocks . Th e correlatio n o f th e tw o group s i s therefor e regarde d 
as ver y doubtful . 

METASOMATIC ROCK S RIC H I N G A R N E T A N D M A G N E T I T E . 

Under thi s headin g ar e groupe d togethe r rock s ric h i n garne t an d magnetit e 
associated wit h on e o r mor e o f th e following : quartz , orthoclase , plagioclase , silli -
manite, cordierite , hypersthene , amphibole , biotite , an d gree n spinel . Th e mai n repre -
sentatives ar e a  contaminate d pegmatit e fro m th e wester n Colbec k Archipelago , a 
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contact specime n fro m a  pegmatit e dyk e i n th e Case y Range , an d a  grou p o f magnetite -
rich rock s fro m th e Kin g Edwar d VII I Gul f an d Amundse n Ba y areas . The y ar e 
comparable t o th e magnetite-garne t rock s fro m Cap e Deniso n describe d b y Coulsc n 
( 1 9 2 5 ) , excep t fo r th e presenc e o f sillimanite , hypersthene , amphibole , an d spinel , 
which hav e no t bee n recorde d i n th e Cap e Deniso n Rocks . Coulso n suggested , an d 
the autho r agrees , tha t the y wer e forme d b y th e metasomati c alteratio n o f sedimentar y 
rocks. 

BASIC D Y K E S A N D M E T A M O R P H O S E D EQUIVALENTS . 

A ver y wel l develope d swar m o f dolerit e dyke s an d relate d rock s occur s i n th e 
Vestfold Hills , wher e severa l hundre d o f the m ar e know n i n a n are a o f som e 15 0 
square miles . Apar t fro m thi s swarm , however ^ dolerit e i s onl y know n a s erratic s 
from Amundse n Ba y an d fro m Proclamatio n Islan d (Tilley , 1 9 3 7 ) . A  deutericall y 
altered fine-graine d rock , originall y possibl y a  basalt , i s know n fro m th e vicinit y o f 
Mount Loewe , an d group s o f basi c dyke s wer e note d i n inaccessibl e position s o n Moun t 
Gardner an d nea r Moun t Bechervaise . A  singl e boulde r o f a  deutericall y altere d 
iddingsite basal t ha s als o bee n foun d a t La w Promontory . I n th e Kin g Edwar d VII I 
Gulf area , band s o f a  fine-graine d hypersthene-ric h roc k carryin g relativel y abundan t 
pyrrhotite ar e regarde d a s metamorphose d dyk e xocks . Finally , a  singl e errati c o f 
amphibolite ha s bee n foun d a t Amundse n Bay . 

The dolerit e ca n b e correlate d wit h reasonabl e certaint y wit h th e lat e Meso^oi c 
sills o f Kin g Georg e V  Lan d an d Victori a Lan d an d possibl y wit h th e sill s an d dyke s 
of diorit e an d gabbr o recorde d b y Root s (1953 ) fro m Dronnin g Mau d Land . Th e 
basalt als o appear s t o hav e fairl y clos e counterpart s i n Dronnin g Mau d Land , an d 
may b e relate d t o th e perio d o f lat e Tertiar y an d Recen t volcani c activit y responsibl e 
for th e lava s o f Moun t Erebus , & c , i n Victori a Lan d an d Gaussber g i n Quee n Mar y 
Land. Th e altere d dyke s fro m Kin g Edwar d VII I Gul f an d th e amphibolit e errati c 
from Amundse n Bay , o n th e othe r hand , ar e probabl y relate d t o th e Precambria n 
complexes i n whic h the y occur , an d ma y thu s b e correlate d wit h th e amphibolit e an d 
related type s recorde d b y Stillwel l an d other s fro m Kin g Georg e V  Land . 

CALC-SILICATE ROCKS . 

Only tw o occurrence s o f calc-silicat e rock s wer e note d i n th e area . On e is- a 
rock fro m Moun t Hollingshead , i n th e Princ e Charle s Mountains , compose d o f diopside , 
plagioclase, an d gree n spinel ; th e othe r i s a n errati c fro m th e Masso n Range , containin g 
calcite, forsterite , whit e mica , an d blu e spinel . A n errati c containin g diopside , scapolite . 
labradorite, an d quart z ha s bee n recorde d fro m Cap e Bruc e (Tilley , 1 9 3 7 ) . 

Although th e minera l assemblage s ar e no t quit e identical , the y ar e simila r t o th e 
calc-silicate rock s describe d b y Tille y an d Glastonbur y (1940b , d , e ) fro m erratic s i n 
Kin Georg e V  Land , an d indicat e th e presenc e o f origina l calcareou s sediment s a t 
widely separate d point s i n th e Precambria n succession . 

SEDIMENTS O F T H E A M E R Y FORMATION . 

The Amer y Formatio n wa s lai d dow n rapidl y an d i n shallo w water . Man y features , 
such a s th e angularit y o f man y o f th e particle s o f san d an d grit , th e presenc e o f 
significant proportion s o f heav y minerals , especiall y garnet , th e occurrenc e o f inter -
bedded pebbl e bed s an d coa l seams , & c , ar e remarkabl y simila r t o occurrence s o f th e 
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Beacon Formatio n describe d fro m Kin g Georg e V  Lan d an d Victori a Lan d (Davi d 
and Priestley , 1907-9 ; Mawson , 1940a) . Similarly , th e correspondenc e o f individua l 
hand-specimens i s ver y striking , e.g. , wit h A.A.E . N o . 117 4 fro m Hor n Bluff . 

In Dronnin g Mau d Land , Root s (1953 ) ha s als o recorde d a n extensiv e serie s o f 
flat-lying sediments , comprisin g greywacke , siltstone , an d impur e sandstone , wit h 
minor shale , mudstpne , an d conglomerate . The y ar e overlai n an d i n par t intercalate d 
with altere d andesiti c lav a an d intrude d b y a  majo r grou p o f diorit e an d gabbr o sill s 
and dykes . However , n o fossil s wer e foun d withi n them , s o tha t thei r correlatio n 
with th e Amer y o r Beaco n Formatio n woul d b e purel y conjectura l a t thi s stage . 

G E N E R A L CORRELATION S WIT H A D J O I N I N G AREAS . 

Only a  fe w o f th e roc k type s encountere d durin g th e presen t investigatio n ca n 
be correlate d wit h occurrence s i n othe r part s o f Antarctica . Thos e tha t hav e clos e 
equivalents i n Quee n Mar y Land , Kin g Georg e V  Lan d o r Victori a Lan d ar e th e 
charnockitic granite , th e charnockiti c granula r gneiss , th e dolerit e dykes , an d th e 
sediments o f th e Amer y Formation . Certai n resemblance s t o previousl y describe d 
rocks als o appea r i n th e pyroxenit e an d hypersthenite , th e metasomati c garnet -
magnetite rocks , th e calc-silicat e rocks , an d som e garnet-sillimanit e gneisses . Th e 
most widesprea d type s o f igneou s rocks , however , sho w mor e evidenc e o f contaminatio n 
and mor e marke d gneissi c structure s tha n d o th e typica l granites , & c , o f othe r part s 
of Antarctica . A t th e sam e time , th e metasediment s o f MacRobertso n Lan d hav e 
undergone mor e intens e alteration , ofte n includin g som e additio n o f igneou s o r 
metasomatic materia l an d partia l mobilization , tha n elsewher e i n th e Antarctic . 

Comparison wit h rock s fro m Dronnin g Mau d Land , studie d b y th e Norwegian -
Bfitish-Swedish Antarcti c Expeditio n (1949-1952) , i s les s conclusive , a s th e detaile d 
results o f thi s expeditio n ar e no t ye t available . However , th e preliminar y account s 
(Roots, 195 2 an d 1953 ) indicat e tha t th e basemen t comple x o f thi s are a consist s largel y 
of bande d quartz-feldspar-biotit e gneis s an d gneissi c granit e wit h relativel y abundan t 
pegmatite phases . Garnetiferou s rock s appea r t o b e mor e localize d tha n i n 
MacRobertson Lan d an d n o charnockit e ha s bee n recorded . Ther e are , o n th e othe r 
hand, severa l area s o f low-grad e metamorphi c .rocks , includin g slate , phyllite , an d 
chlorite schist , s o tha t th e metamorphis m undergon e b y th e basemen t comple x i n thi s 
area i s bot h les s intens e an d les s widesprea d tha n i n MacRobertso n Land . 

G L A C I O L O G Y . 

SNOW A N D IC E F E A T U R E S A T A N D N E A R MAWSON . 

Near Mawso n tw o entirel y differen t zone s i n th e continenta l platea u ca n b e 
distinguished. Th e coasta l zone , i n whic h ablatio n predominate s ove r accumulation , 
consists almos t entirel y o f blu e ic e an d extend s t o a  maximu m altitud e o f abou t 2,40 0 
feet, whic h i s generall y reache d betwee n 1 6 t o 2 0 mile s fro m th e coast . Sout h o f this , 
the inlan d zone , i n whic h accumulatio n predominates , consist s almos t entirel y o f neve . 

At Mawso n itself , th e platea u rise s t o a  heigh t o f abou t 25 0 fee t withi n a  quarte r 
of a  mil e o f th e coast , an d the n mor e graduall y t o abou t 1,20 0 fee t a t th e foo t o f Moun t 
Henderson, abou t si x mile s fro m Mawson . Clos e t o Moun t Henderson , th e existenc e 
of burie d roc k ridge s clos e t o th e surfac e o f th e ice-shee t i s indicate d b y mino r 
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irregularities i n th e topography , bu t th e genera l leve l continue s t o ris e unti l th e limi t 
of th e ablatio n zon e i s reache d a t a n altitud e o f abou t 2,40 0 feet , abou t 1 8 mile s fro m 
the coast . 

The whol e o f thi s zon e consist s o f blu e ice , wit h th e exceptio n o f a  superficia l 
seasonal sno w cove r an d loca l drifts , whos e distributio n i s controlle d b y roc k exposure s 
and mino r topographi c irregularitie s o f th e ic e surface . 

At Mawson , thi s ic e abut s directl y agains t roc k an d i s slowl y retreating , bu t a t th e 
coastline o n eithe r sid e th e platea u ic e persist s t o se a leve l an d ha s give n ris e t o cliff s 
from 1 0 t o abou t 10 0 fee t high . I n al l area s wher e suc h cliff s appear , i t i s obvious , 
if equilibriu m condition s exist , tha t th e replenishmen t du e t o th e forwar d movemen t 
of th e ic e mus t b e i n exces s o f losse s du e t o ablation , ari d i t i s estimate d tha t thi s 
condition hold s ove r som e 8 5 pe r cent , o f th e coastlin e withi n 1 0 mile s o n eithe r sid e 
of Mawson . 

S N O W AN D I C E F E A T U R E S B E T W E E N M A W S O N AN D K I N G EDWAR D VII I GCTLF. , 

West o f Rin g Rock , th e coastlin e consist s largel y o f nearl y stagnan t ic e cliff s fo r 
a distanc e o f 2 5 t o 3 0 miles . Beyon d this , however , th e numerou s roc k exposure s o f 
the Uf s Island/Byr d Hea d area , an d th e majo r glacie r tongue s o f th e Jelbar t Glacie r 
and th e Taylo r Glacier , brea k th e monoton y (Plat e 8 , fig . 1 ) . 

South-west o f Byr d Head , th e platea u rise s rapidl y t o abou t 1,00 0 fee t befor e 
levelling off , bu t onl y mino r outfall s fro m thi s sectio n o f th e platea u descen d t o se a 
level, an d th e are a appear s t o b e largel y stagnant . Inlan d fro m th e Taylo r Glacie r 
Tongue, o n th e othe r hand , a  relativel y low-lyin g area , 40 0 t o 60 0 fee t abov e se a 
level, extend s inlan d fo r a t leas t 5  miles . Th e surfac e o f th e ic e i n thi s are a i s 
extensively covere d b y hummock s an d mino r pressur e ridges , u p t o 3  o r 4  f ee t high . 
Numerous crevasse s an d mino r crack s ar e present , space d a t irregula r intervals , bu t 
few o f thes e ar e mor e tha n 3  fee t wide . 

Throughout th e Uf s Island/Byr d Head/Taylo r Glacie r area , majo r le e drift s occu i 
on th e flank s o f mos t o f th e large r roc k exposures . Mos t o f thes e consis t o f blu e 
ice, overlai n b y a  fe w inche s t o a  fe w fee t o f recen t snow , an d ar e thu s permanen t 
features. 

West o f th e Taylo r Glacier , a  relativel y featureles s coastlin e agai n extend s fo r 
about 3 0 miles , unti l th e Willia m Scoresb y Bay/Stefansso n Bay/La w Promontor y are a 
is reached . Majo r glacier s i n thi s are a includ e th e Dover s Glacie r an d th e Hoseaso n 
Glacier (Plat e 3 1 ) . I n addition , thi s are a contain s tw o independen t ice-caps : o n Fol d 
Island—area abou t 1 5 squar e miles , maximu m heigh t abou t 80 0 fee t abov e se a level — 
and o n La w Promontory—are a abou t 12 0 squar e miles , maximu m heigh t abou t 1,50 0 
feet. Thes e ar e entirel y nourishe d b y precipitatio n o n thei r surface , an d par t o f th e 
ice i n eac h i s movin g toward s th e coast . Thi s are a therefor e ha s a  highe r annua l 
accumulation o r lowe r ablatio n tha n th e vicinit y o f Mawson , sinc e n o exces s o f 
accumulation ove r ablatio n ha s bee n note d belo w 2,40 0 fee t i n th e Mawso n area . 

Very simila r feature s occu r i n th e Kin g Edwar d VII I Gul f area , abou t 5 0 mile s 
west o f La w Promontory . Th e tw o mai n outlet s fro m th e mainlan d ice-shee t i n thi s 
area ar e th e Rober t an d Wilm a Glaciers , drainin g int o Kin g Edwar d VII I Gul f (Plat e 
3 2 ) . Kin g Edwar d Plateau , i n th e easter n portio n o f th e Enderb y Lan d Peninsula , 
appears t o b e a n independen t ice-ca p simila r t o La w Promontory . I n addition , part s 
of al l th e large r island s i n thi s are a ar e permanentl y ice-covered . O n mos t o f th e 
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islands actuall y visite d (e.g. , Alphard , Shaula , Rige l an d Siriu s Islands) , th e cove r 
consists onl y o f permanen t drift s whic h exten d t o leewar d an d occasionall y t o wind -
ward o f th e mor e prominen t rock y knoll s an d hummocks . A t th e tim e o f th e visi t 
(May, 1956 ) som e o f thes e drift s wer e compose d entirel y o f blu e ice , generall y 
covered b y a  fe w inche s o r occasionall y u p t o 3  fee t o f ne w snow ; other s wer e 
composed a t leas t i n par t o f neve . , N o sign s o f crevassin g wer e see n o n an y o f thes e 
drifts, s o tha t th e ic e i n the m i s stationary o r hardl y moving . 

S N O W AN D I C E FEATURE S I N TH E F R A M N E S M O U N T A I N S . 

A genera l accoun t o f th e sno w an d ic e feature s o f Moun t Henderso n an d th e 
Masson, David , an d Case y Range s ha s alread y bee n give n i n connexio n wit h thei r 
geology. I n thi s area , th e genera l leve l o f th e platea u range s fro m abou t 1,50 0 fee t 
above se a leve l a t th e norther n tip s o f th e range s t o mor e tha n 3,00 0 fee t i n th e 
vicinity o f Moun t Hordern . Blu e ic e predominate s belo w abou t 2,40 0 fee t an d nev e 
above thi s height . Amon g th e mino r feature s o f thi s area , a  retreatin g glacie r fron t 
has bee n note d fro m a  smal l transectio n valle y i n th e Masso n Rang e (Plat e 1 6 ) , an d 
some ver y fin e example s o f win d scour s an d radiatio n moat s occu r o n th e flank s o f 
many o f th e roc k exposure s (Plat e 17 , fig . 2 ) . 

S N O W AN D I C E FEATURE S I N TH E VICINIT Y O F TH E P R I N C E CHARLE S M O U N T A I N S AN D 

THEIR N O R T H E R N OUTLIERS . 

Average platea u height s i n th e are a occupie d b y th e Princ e Charle s Mountain s 
and thei r norther n outlier s (Depo t Peak , Stinea r Nunataks , Anar e Nunataks , &c. ) 
range fro m abou t 4,00 0 fee t t o mor e tha n 6,00 0 fee t abov e se a level . Nev e cover s 
most o f th e area , an d th e onl y occurrence s o f blu e ic e ar e foun d aroun d majo r roc k 
exposures an d o n isolate d ic e dome s an d ic e ridge s associate d wit h irregularitie s i n 
the burie d bedroc k topography . 

At Depo t Peak , abou t a  squar e mil e o f blu e ic e occur s nort h an d north-wes t o f 
the mai n roc k ridge , bu t no - majo r crevasse d zone s wer e seen . A  wind-scoure d moa t 
about 5 0 fee t dee p occur s south-wes t an d sout h o f th e mountain , bu t drift s lea d righ t 
up t o th e roc k o n th e easter n side . 

In th e Stinea r Nunataks , a  larg e bel t o f blu e ic e i s expose d i n a  relativel y low -
lying are a t o th e nort h o f Summer s Peak , an d i s bounde d t o th e south-wes t b y a 
group o f ridge s linkin g thi s pea k wit h Pea k Seven . Severa l mino r glacier s drai n i n a 
north-easterly directio n fro m thes e ridges , an d a  stron g termina l morain e i s develope d 
where the y abu t agains t th e mai n mas s o f blu e ic e i n th e basin . Thi s morain e i s 
notable fo r th e fac t tha t non e o f th e boulder s ar e embedde d i n th e ice , excep t i n th e 
immediate vicinit y o f som e o f th e large r roc k exposures , indicatin g tha t th e tempera -
ture i s neve r raise d sufficientl y fo r an y meltin g t o tak e place . Th e ic e i s extensivel y 
crevassed, bu t insufficien t tim e wa s spen t i n th e are a t o wor k ou t th e detaile d drainag e 
patterns. 

N o blu e ic e i s expose d nea r Pea k Seve n itself , an d a  larg e drif t extend s righ t 
up t o th e summi t ridg e fro m th e north-west . 

The are a adjoinin g th e Anar e Nunatak s i s als o completel y occupie d b y neve . 
Minor scour s occu r t o th e nort h an d wes t o f th e roc k exposures , bu t drift s lea d u p 
to th e ridge s o n th e sout h an d east . Severa l majo r ic e dome s an d ic e ridge s occu r 
on th e edg e o f th e hig h countr y abou t 5  mile s farthe r west , bu t n o opportunit y aros e 
for examinin g the m i n detail . 

7 7 



At Moun t Bechervaise , a  strongl y crevasse d bel t o f blu e ic e wit h a n averag e widt h 
of abou t l i mile s extend s i n a n east-wes t directio n fo r a t leas t 1 0 mile s alon g th e 
north flan k o f th e Atho s Range . I t i s bounde d t o th e sout h b y th e termina l moraine s 
of severa l smal l glacier s flowing  i n a  genera l north-easterl y directio n throug h variou s 
gaps i n th e range , an d i t grade s t o th e nort h int o nev e throug h a n intermediat e stag e 
of les s heavil y crevasse d whit e ice . Th e regiona l drainage , awa y fro m th e immediat e 
influence o f th e roc k exposures , i s eastwar d a s previousl y described . Th e roc k 
exposures i n thi s are a ar e generall y completel y surrounde d b y win d scour s u p t o 
200 fee t deep , man y o f whic h ar e surrounde d b y majo r cornices . 

Similar relation s hol d alon g th e nort h flank s o f th e Portho s an d Arami s Ranges . 
Near th e easter n extremitie s o f al l thre e ranges , th e leve l o f th e platea u generall y 

decreases, an d th e Arami s Range , i n th e vicinit y o f Moun t Loewe , actuall y abut s 
against th e south-wester n extensio n o f th e Amer y Ic e Shel f a t a n elevatio n o f abou t 
1,200 fee t abov e se a level . I n thi s area , e.g. , o n th e lowe r slope s o f th e Nemesi s 
Glacier, th e transitio n fro m nev e t o blu e ic e occur s a t abou t 3,50 0 fee t abov e se a 
level, whic h i s considerabl y highe r tha n i n th e Mawso n area . 

S N O W AN D I C E F E A T U R E S O F TH E A M E R Y I C E S H E L F AN D TH E LAMBER T GLACIER . 

The Amer y Ic e Shelf , a s fa r a s i s know n a t present , occupie s a n are a o f abou t 
10,000 squar e mile s betwee n latitude s 68 ° 30 ' an d 7 1 ° 0 0 ' S . , an d longitude s 68 ° 30 ' 
and 7 4 ° '15 ' E . Th e mea n elevatio n i s estimate d a t abou t 20 0 fee t abov e se a level , an d 
a serie s o f spo t height s o f th e orde r o f 40 0 fee t abov e se a leve l hav e bee n obtaine d b y 
reconnaissance flight s fro m it s suppose d junctio n wit h th e continenta l ic e t o th e sout h 
and west . 

Along it s south-easter n margin , a  serie s o f mino r glacier s drainin g nortlywes t ar e 
shown o n America n compilation s fro m Operatio n Highjum p air-photos—Roger s 
Glacier, Stevenso n Glacier , Kreitzne r Glacier , &c . Thes e compilation s als o sho w th e 
area betwee n thes e glacier s an d th e Shel f itsel f a s bein g occupie d b y th e Bake r II I 
Glacier, whic h drain s north-eastward s int o Sandefjor d Bay . However , i t seem s improb -
able tha t a  majo r glacie r shoul d terminat e a t th e hea d o f a  dee p inle t rathe r tha n 
form a  glacie r tongue , an d i t i s suggeste d tha t th e "  Baker II I Glacie r "  i s i n fac t 
the disturbe d zon e markin g th e junctio n o f th e Ic e Shel f an d th e continenta l ice . 

Along th e north-wester n margi n o f th e Shelf , air-photograph s sho w a  wel l define d 
scarp wit h possibl e roc k exposure s an d mino r glacier s (Plat e 3 3 ) , bu t th e are a o f 
high lan d flankin g th e Shel f o n thi s sid e i s to o smal l t o contribut e a  grea t dea l o f 
ice t o it . It s mai n suppl y o f ic e mus t therefor e originat e fro m th e Lamber t Glacier , 
which drain s i n a  genera l northerl y directio n fro m 74 ° 30 ' S . lat. , 67 ° E . long . 

To th e east , th e Lamber t Glacie r i s bounde d b y a n almos t continuou s lin e o f 
major roc k exposures , nearl y 10 0 mile s lon g (th e Mawso n Escarpment) . T o th e 
west, i t abut s agains t th e souther n extensio n o f th e Princ e Charle s Mountain s an d i s 
joined b y severa l importan t tributar y glacier s emergin g fro m variou s gap s withi n thes e 
ranges. A t th e farthes t poin t s o fa r reache d o n reconnaissanc e flights , 73 ° 4 5 ' S . lat. , 
the elevatio n o f th e glacie r wa s onl y abou t 3,50 0 fee t abov e se a level , givin g i t a n 
average fal l o f les s tha n 2 0 fee t pe r mil e (Plate s 34 , 35 , 36 , 3 7 ) . 

The Lamber t Glacie r i s believe d t o joi n th e Amer y Ic e Shelf , tha t is , t o chang e 
from land-base d t o floatin g ice , a t o r nea r a  lin e extendin g fro m 71 ° S . lat. , 69 ° E . 
long., t o 71 ° 20 ' S . lat. , 70 ° 15 ' E . long. , bu t mor e detaile d studie s ar e require d fo r 
the reall y accurat e determinatio n o f thi s boundary . 
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The projectin g fron t o f th e Amer y Ic e Shel f an d th e lo w leve l o f th e Lamber t 
Glacier bot h sugges t ver y rapi d remova l o f th e ic e b y coastwar d flow,  possibl y i n 
excess o f th e 50 0 yard s pe r yea r measure d o n th e Ros s Shel f Ic e b y th e Britis h 
Antarctic Expeditio n 1910-191 3 (Wrigh t an d Priestley , 1 9 2 2 ) . I n th e absenc e o f 
suitable roc k feature s fo r us e a s referenc e points , thi s coul d onl y b e establishe d b y a 
series o f astronomica l determination s o f position . 

At present , informatio n i s als o lackin g o n th e accumulation-ablatio n relationship s 
over th e greate r portio n o f th e Lamber t Glacie r an d th e Amer y Ic e Shelf . I n th e 
eastern portio n o f th e Princ e Charle s Mountains , clos e t o th e edg e o f th e ice-shelf , 
ablation wa s foun d t o predominat e a t elevation s u p t o 3 ,50 0 feet ; bu t thi s i s 
undoubtedly du e largel y t o th e presenc e o f larg e area s o f expose d rock , whic h absor b 
more sola r radiation , an d stee p slopes , givin g ris e t o violen t katabati c winds . Thes e 
effects ma y therefor e no t persis t fo r mor e tha n a  fe w mile s fro m th e edg e o f th e 
mountain ranges , an d th e greate r portio n o f th e Amer y Ice-Shel f may , b y analog y 
with th e Ros s Shel f an d wit h simila r feature s i n Dronnin g Mau d Land , b e expecte d 
to sho w a n exces s o f accumulatio n ove r ablation . 

S U R F A C E F E A T U R E S O F T H E ABLATIO N ZONE . 
M E L T - W A T E R POOL S AN D STREAMS . 

Around Mawson , th e blu e ic e o f th e ablatio n zon e i s commonl y covere d b y a 
film o f wate r durin g th e middl e o f th e da y i n th e midsumme r perio d (mid-Decembe r 
to lat e January) . Thi s gather s i n depression s a s shallo w pool s an d run s of f i n melt -
water stream s whic h ma y reac h width s an d depth s o f 4  t o 5  feet . Simila r feature s 
also appea r elsewher e alon g th e coast , i n th e Framne s Mountains , an d i n th e low-lyin g 
eastern portio n o f th e Princ e Charle s Mountains . Man y o f th e large r streams , 
however, originat e o n th e flank s o f majo r roc k exposures , suc h a s th e strea m o n th e 
north flan k o f Moun t Loewe , whic h ha d incise d it s cours e t o a  dept h o f mor e tha n 
15 fee t i n January , 195 7 (Plat e 38 , fig . 1 ) . 

CRYOCONITE H O L E S . 

These sam e area s commonl y sho w numefou s circula r patche s o f clea r ice , u p t o 
18 inche s o r rarel y u p t o severa l fee t i n diameter , whic h ca n generall y b e trace d 
downwards ,t o boulder s o r smal l pocket s o f grave l a t depth s o f 2 + t o 3  feet . 

These feature s ar e du e t o th e re-freezin g o f melt-wate r i n th e trac k o f th e grave l 
or boulder s tha t sin k throug h th e ic e owin g t o thei r absorptio n o f sola r radiation , an d 
the ic e i n the m generall y show s radia l structure , sometime s wit h th e developmen t o f 
concentric zones . 

To tes t th e rat e a t whic h thes e structure s develop , a  dark-coloure d boulder , 
about 6  inche s across , wa s place d o n th e ic e surfac e nea r Mawso n a t a n elevatio n o f 
200 fee t abov e se a level . N o significan t change s wer e noticeabl e betwee n earl y 
August an d mid-November , bu t betwee n 14t h Novembe r an d 7t h Decembe r th e 
boulder san k a  foo t belo w th e surroundin g ic e surfac e an d th e resultan t hol e wa s 
filled wit h melt-water , covere d b y a  2-inc h crus t o f clea r ice . 

SURFACE DISINTEGRATION . 

During th e perio d o f maximu m ablatio n (lat e Decembe r t o earl y January) , th e 
blue ic e i n al l th e ablatio n zone s underwen t a  strikin g change . Th e surfac e layer s 
to a n averag e dept h o f 4  t o 5  inche s disintegrate d int o columna r granule s abou t a 
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quarter o f a n inc h acros s an d three-quarter s o f a n inc h long . A  fe w patches , usuall y 
close t o majo r roc k outcrops , eve n showe d granule s u p t o hal f a n inc h i n averag e 
diameter an d u p t o 2  inche s i n length . Th e lon g axe s o f thes e granule s wer e 
invariably vertical , an d thei r content s o f ai r bubble s abou t th e sam e a s tha t o f th e 
underlying soli d ice . The y wer e generall y polygona l i n horizonta l cross-section , bii t 
were no t bounde d b y regula r crystallographi c planes . Nevertheless , i t appear s probabl e 
that the y represen t singl e crystals , "  disarticulated "  alon g grai n boundaries . Simila r 
observations hav e bee n recorde d b y Wrigh t an d Priestle y ( 1 9 2 2 ) . 

F L O W - L I N E S . 

The ter m "flow-l ines " i s use d i n a  purel y descriptiv e sens e t o describ e a  ver y 
prominent structura l featur e o f severa l blue-ic e area s nea r th e coast , amon g th e 
Framnes Mountains , an d i n th e low-lyin g portion s o f th e Princ e Charle s Mountains . 
The flow-line s consis t o f numerou s slightl y raise d o r depresse d band s o f ice , fro m a 
few inche s t o severa l fee t wide , an d commonl y severa l hundre d yard s long . I n inlan d 
areas, the y al l confor m closel y t o th e directio n o f movemen t an d appea r t o b e 
restricted t o area s o f differentia l movemen t i n th e ice , suc h a s th e flank s o f majo r 
ice streams , o r t o area s wher e th e ic e ha s bee n force d t o flo w throug h narro w gap s 
between roc k outcrops . 

Close t o coasta l outcrops , however , wher e th e basa l layer s o f th e ice-shee t ar e 
exposed, a s a t Mawso n itself , thes e line s ma y diverg e appreciabl y fro m th e directio n 
of movemen t o f th e ice . The y ar e therefor e regarde d a s th e traces , o n th e surfac e 
of th e ice , o f plana r structure s whic h di p a t moderat e o r stee p angle s i n th e uppe r 
portion o f th e ice-shee t an d flatte n nea r it s bas e (Plate s 4  an d 3 1 ) . 

Their limite d distributio n an d th e absenc e o f an y continuou s layere d structur e 
in th e origina l nev e (se e below ) sho w tha t the y ar e no t develope d fro m primar y 
depositional features . O n th e othe r hand , the y ar e no t relate d t o crevassing , a s th e 
remnants o f ol d crevasses , fille d b y re-froze n melt-water , ca n ofte n b e see n intersectin g 
them, bu t wit h entirel y differen t orientatio n an d appearance . Th e neares t analog y 
to thes e feature s appear s t o b e th e "  blue bands " describe d fro m th e Sorstro m 
Glacier, Nort h Greenland , b y Koc h ( 1 9 1 6 ) , an d regarde d b y hi m a s du e t o th e 
recrystallization o f layer s o f ic e adjoinin g longitudina l crack s o n whic h differentia l 
movement o f th e ic e i s localized . Thi s conceptio n ha s bee n elaborate d b y Philip p 
(1920 ) wh o ha s show n tha t thes e band s ar e compose d o f ic e wit h smalle r grain-siz e 
and a  smalle r proportio n o f enclose d ai r bubble s tha n th e mai n mas s o f th e glacier . 
In valle y glaciers , the y ar e concentrate d i n th e margina l an d basa l portions , wher e 
the differentia l movemen t i s a  maximum , an d approximat e t o a  U-shape d cross-section , 
conforming t o th e shap e o f th e valle y itself . Thei r thicknesse s rang e fro m a  fe w 
millimetres t o abou t 5 0 cm . an d the y ar e space d o n th e averag e fro m 1  t o 2  metre s 
apart. Philip p ha s show n fro m measure d velocit y profile s tha t th e differentia l move -
ment o n eac h ban d ma y b e a s hig h a s 3 0 cm . pe r yea r i n temperat e glaciers , bu t 
the figur e i n Antarcti c condition s woul d b e appreciabl y les s tha n this . I n addition , 
Philipp claim s tha t severa l set s o f intersectin g "  blue band s "  ma y b e produce d i f th e 
shape o f th e confinin g valle y undergoe s a  majo r change , bu t thi s conditio n ha s no t s o 
far bee n observe d i n MacRobertso n Land . 

Analogous structure s hav e bee n observe d i n aci d volcani c rock s (rhyolit e an d 
obsidian), wher e the y consis t o f narro w zones , paralle l t o th e fina l directio n o f 
movement, an d marke d b y concentration s o f crystallite s an d spherulites , du e t o 
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Plateau Area , sout h an d wes t o f Moun t Loewe . 



PLATE 2 6 

Fig. 1.—Sediment s o f Amer y Formatio n a t typ e locality . Resistan t bed s ar e 
calcareous sandstones . Thi n coa l sea m abou t on e thir d o f wa y u p cliff . 

Fig. 2.—Close-u p o f sediment s o f Amer y Formation . Outcro p o f coa l sea m 
just belo w hea d o f ice-axe . 



PLATE 2 7 

Looking north-eas t ove r Amer y Localit y toward s Amer y Ic e Shelf . "  Beave r 
Lake "  i n distance , centre . Lak e i n middl e distance , right , i s situate d at 

higher elevatio n an d drain s int o "  Beaver Lak e " . 



PLATE 2 8 

Looking wes t ove r Amer y Localit y toward s Princ e Charle s Mountains . Moun t 
Loewe o n extrem e left . Nort h ti p o f easter n lob e o f "  horse-shoe "  i n 

foreground. 



PLATE 2 9 

ice "  i n foreground . Take n fro m abou t fiv e mile s sout h o f Plat e 28 . 



PLATE 3 0 

Looking wes t toward s Princ e Charle s Mountains . Amer y Localit y jus t ou t o f 
picture, o n right . "  Beaver Lak e "  o f re-froze n melt-wate r i n middl e distance . 

Taken fro m abou t fiv e mile s sout h o f Plat e 29 . 



devitrification. Philip p (1936 ) produce s evidenc e tha t thes e structure s ar e develope d 
during th e transitio n perio d fro m th e lava , whic h woul d yiel d b y continuou s lamina r 
flow, t o th e soli d rock , whic h woul d yiel d alon g shear-plane s incline d t o th e directio n 
of deformation . Durin g thi s transitio n period , th e volcanic s ar e believe d t o yiel d b y 
discontinuous lamina r flo w paralle l t o th e directio n o f deformation . 

TRANSITION Z O N E FRO M B L U E IC E T O N E V £ . 
The chang e fro m blu e ic e t o nev e i s no t usuall y abrupt , bu t i s marke d b y a 

transition zon e whic h ma y var y i n widt h fro m a  fe w chain s t o tw o o r thre e miles . 
This zon e i s occupie d b y "  white ic e " , whic h i s intermediat e i n appearance , hardness , 
and densit y betwee n blu e ic e an d neve . I t originate s b y th e percolatio n an d re-freezin g 
of melt-wate r throug h origina l neve , cause d b y th e overla p o f th e zon e o f surfac e 
melting o n t o th e accumulatio n zone . Unde r favourabl e circumstances , thi s i s ver y 
clearly show n b y th e arrangemen t o f whit e ic e i n layer s i n th e neve , eac h laye r 
corresponding t o a  surfac e expose d t o melting . 

Similar transitio n zone s hav e bee n observe d i n Nort h Greenlan d (Koch , 1916) , 
and i n Adeli e Lan d (Loewe , 1956a) . 

S U R F A C E F E A T U R E S O F T H E A C C U M U L A T I O N ZONE . 
The greate r portio n o f th e inlan d zon e i s covere d b y sastrug i o f variou s size s an d 

degrees o f regularity , locall y alternatin g wit h dune s an d othe r les s regula r form s 
(Plate 38 , fig . 2) . Betwee n Mawso n an d th e Stinea r Nunataks , th e directio n o f th e 
sastrugi change s graduall y fro m 150 ° t o abou t 170° , bu t sout h o f th e nunatak s i t 
suddenly change s t o 210 ° an d locall y reache s 230 ° i n som e portion s o f th e Princ e 
Charles Mountains . Wher e th e sudde n chang e o f directio n occurs , tw o set s o f sastrug i 
are locall y superimposed . 

Patches o f unusuall y larg e an d irregula r sastrug i occu r a t interval s throughou t th e 
areas visited , bu t thes e ar e probabl y reflection s o f loca l win d an d weathe r condition s 
rather tha n permanen t features . Thu s th e are a betwee n th e 50-mil e Depo t an d Moun t 
Henderson wa s foun d t o hav e bee n radicall y altere d b y ablatio n an d wind-erosio n 
between mid-Novembe r an d earl y December , 1955 , whic h undercu t th e sastrug i an d 
locally expose d patche s o f th e underlyin g surfac e wit h a  characteristi c ripple d o r pitte d 
appearance, du e t o th e presenc e o f innumerabl e closel y space d shallo w depression s fro m 
1 t o 3  inche s i n diameter . 

Sastrugi als o develo p o n th e seasona l sno w cove r o f th e coasta l zone , bu t wind s 
of a  certai n minimu m velocit y appea r t o b e essentia l t o thei r formation . Thu s area s o f 
relative calm , suc h a s portion s o f th e Oygarde n Grou p a t Kin g Edwar d VII I Gulf , 
were foun d t o b e largel y covere d b y crescent-shape d dunes , fro m a  fe w inche s t o 
some 2 0 fee t i n diamete r an d wit h a  maximu m heigh t o f som e 6  t o 9  inches . A t thi s 
locality, sastrug i wer e onl y foun d i n restricte d area s o f highe r tha n averag e win d 
velocity, suc h a s narro w channel s i n whic h funnellin g effect s wer e produce d b y th e 
topography. 

CREVASSING. 

Major belt s o f crevassin g ar e generall y associate d eithe r wit h actua l roc k exposure s 
or wit h topographi c irregularitie s suc h a s ic e dome s an d ic e ridges , indicatin g th e 
presence o f burie d roc k ridge s clos e t o th e presen t surfac e o f th e plateau . An y sudde n 
steepening o f th e slop e o f th e platea u i n th e directio n o f movemen t i s als o commonl v 
accompanied b y crevassing . 



The crevasse s fal l int o severa l majo r groups , althoug h al l stage s o f transi.io n an d 
combination ar e possible . Thos e o f th e firs t type , du e t o tensio n alone , generall y 
form a t righ t angle s t o th e directio n o f movemen t o f th e ic e an d sho w relativel y smoot h 
outlines. The y ar e al l muc h longe r tha n wide , bu t ma y apparentl y b e o f an y size : 
a fe w attai n a  widt h o f mor e tha n 2 0 fee t an d a  lengt h o f severa l hundre d yards . 
This i s th e onl y typ e o f majo r crevass e whic h i s likel y t o occu r o n nev e surface s a s 
well a s o n blu e ic e (Plat e 39) . 

The secon d type , du e t o shea r rathe r tha n tension , generall y occur s i n sharpl y 
defined belts , whic h ar e elongate d roughl y paralle l t o th e directio n o f movemen t o f th e 
ice an d mar k area s o f maximu m differentia l movement . Withi n thes e belts , th e 
individual crevasse s ar e arrange d e n echelo n wit h thei r axe s incline d a s muc h a s 4 5 
degrees t o tha t o f th e bel t a s a  whole . Th e individua l crevasse s ar e distinctl y sigmoida l 
and the y ma y b e almos t a s wid e a s long . Th e widt h o f individua l crevasse s o f thi s 
type rarel y exceed s thre e t o fou r feet , bu t i f the y ar e closel y space d th e intervenin g 
bridges ma y collapse , resultin g i n a  compoun d crevass e whic h occupie s th e entir e widt h 
of th e origina l disturbe d bel t (Plat e 40) . 

Related t o thi s type , bu t distinc t fro m it , ar e occasiona l area s notabl y clos e t o 
the norther n flank s o f som e o f th e large r roc k exposure s i n th e Princ e Charle s 
Mountains, whic h ar e traverse d b y a  complet e networ k o f intersectin g crack s fro m a 
few inche s t o 5  o r mor e fee t i n width . Thes e appea r t o b e largel y area s fro m whic h 
the mai n mas s o f th e ice-shee t i s movin g awa y an d whic h ar e no t receivin g sufficien t 
local nourishmen t t o replenis h thi s loss . I n extrem e cases , thes e crack s an d irregularl y 
shaped hole s ma y occup y 3 0 to ^ 40 pe r cent , o f th e disturbe d area , whic h ma y b e 
several squar e mile s i n exten t (Plat e 41) . 

Finally, bot h o n nev e an d o n blue-ic e surfaces , som e area s contai n numerou s 
minor cracks , rangin g fro m a  fractio n o f a n inc h t o 3  o r 4  inche s i n width . Som e 
of thes e grad e laterall y int o area s o f mor e sever e crevassing , an d th e crack s ma y the n 
be regarde d a s incipien t tru e crevasse s du e t o movement . Others , however , sho w n o 
such gradation , an d th e crack s ar e the n though t t o b e du e t o temperatur e change s 
or ablatio n effect s whic h affec t th e surfac e layer s o f th e ic e only . 

As individua l crevasse s pas s ou t o f th e zone s o f activ e tensio n o r shea r the y 
generally becom e fille d wit h melt-wate r whic h late r re-freezes . Thi s produce s band s 
of clea r ic e outlinin g th e shap e o f th e origina l crevasse , an d thes e preserv e thei r 
identity b y contras t wit h th e air-fille d ic e surroundin g the m an d ca n thu s frequentl y 
be observe d i n area s fa r fro m th e origina l disturbance . 

P L A T E A U ELEVATION S A N D IC E D R A I N A G E I N L A N D FRO M MAWSON . 

The genera l tren d o f platea u height s ha s alread y bee n discussed . 

Between Mawso n an d th e Stinea r Nunataks , abou t 16 0 mile s south-south-eas t o f 
Mawson, th e platea u rise s steadil y an d th e drainag e i s i n a  genera l north-north -
easterly directio n toward s th e coas t (text-figs . 1 0 an d 1 1 ) . Som e typica l height s i n 
this are a ar e a s follows: — 

2,600 fee t a t 2 2 mile s fro m Mawson . 
3,600 „  „  4 8 „ 
5,200 „  „  9 0 „ 
5,600 „  „  12 0 „  „ 
6,200 „  „  16 0 „ 
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South o f th e Stinea r Nunataks , th e platea u drop s abruptl y b y severa l hundre d 
feet, givin g ris e t o a  larg e shallo w depressio n betwee n th e nunatak s an d th e Princ e 
Charles Mountains . Thi s ha s a n outle t t o th e east , toward s th e south-wester n portio n 
of th e Amer y Ic e Shelf , an d it s drainag e i s i n tha t genera l direction . 

Similar basin s ar e forme d b y th e wester n portion s o f th e platea u lyin g betwee n 
the Atho s an d Portho s an d betwee n th e Portho s an d Arami s Ranges , draine d 
respectively b y th e Scyll a an d Charybdi s Glaciers . 

RECESSION O F ICE-ROC K CONTAC T N E A R MAWSON . 

The averag e recessio n o f th e ice-roc k contac t a t Mawso n wa s measure d relativ e t o 
a serie s o f marker s place d o n Magneti c Fla t b y B . H . Stinea r o n 25t h February , 1955 . 
Up t o 20t h December , 1955 , th e nin e marker s a t th e south-easter n en d o f th e lin e 
were stil l obscure d b y th e precedin g winter' s sno w accumulation , bu t nin e o f th e 
thirteen marker s a t th e north-wester n en d wer e expose d an d indicate d a n averag e 
recession o f th e ic e o f 2  ft . 6in. , wit h a  maximu m o f 7  ft . 6  in . a t on e point . B y 
26th January , 1956 , al l marker s wer e expose d an d th e recessio n average d 7  ft . 8  in. , 
with a  maximu m o f 2 2 ft . a t on e poin t (Text-fig . 12) . 

During th e summe r o f 1956-57 , al l marker s wer e expose d a t on e stage , bu t a 
series o f heav y sno w fall s i n th e las t wee k o f January , 1957 . obliterate d th e ice-roc k 
contact befor e anothe r serie s o f measurement s coul d b e taken . 

ABLATION. 
The ablatio n o n th e platea u wa s measure d b y mean s o f bambo o marker s o f 

known length , inserte d int o th e ic e a t severa l point s a t differen t elevations . 

200 ft . a.s.l . 1,400 ft . a.s.l . 2,000 ft.  a.s.l . 

Total Daily Total Daily Total Daily 
loss. rate. loss. rate. loss. rate. 

1 9 5 5 — Inches. Inches. Inches. Inches. Inches. Inches. 
16th March-15t h Ma y 2* .042 
I5lh May-25t h Jun e U .031 
25th June-7t h Augus t i .023 014 
7th August-30t h Augus t i .032 ! 

30th August-8t h Octobe r I .025 
8th October-ls t Novembe r 14 .054 • 2 1 025 
1st November-14t h Novembe r i .054 
14th November-7t h Decembe r 21 es t mated 
8th December-20t h Decembe r 2 .167 
20th Deccmber-5t h Januar y 

1 9 5 6 — 
5th January-11t h Januar y . . 

6 

<4 

.375 

1.083 
• H . 10 3 • No t 

Measured 

11th January-19t h Januar y 3 .375 * 

19th January-27t h Januar y u .187 
27th January-7t h Februar y ti .227 
7th February-14t h Februar y u .143 
14th February-24t h Februar y 1 .075 
24th February-3r d March . . J .094 
3rd March-11t h Marc h i .062 
11th March-27t h Marc h 1 .046 
27th March-I5t h Apri l 1 .053 • H .019 
15th April-2n d Ma y 1 . 0 2 9 
2nd May-4t h Jun e 1 .030 
4th June-20t h Jun e i .047 
20th June-9t h Jul y i .013 • u .009 
9 l h July-22n d Jul y i .019 
22nd July-15t h Augus t i . 021 
15th August-5t h Septembe r i .024 
5th September-15t h Septembe r 1 .050 

06 



— 
200 ft. a.s.l. 1,400 ft. a.s.l. 2,000 ft. a.s.l. 

— 
Total 
loss. 

Daily 
rate . 

Total 
loss. 

Daily 
rate. 

Total 
loss. 

Daily 
rate . 

15th September-12t h Octobe r 
12th October-3r d Novembe r 
3rd November-19t h Novembe r 
19th November-29t h Novembe r 
29th November-8t h Decembe r 
8th December-20t h Decembe r 
20th December-1s t Januar y 

1957— 
1st January-12t h Februar y 

Inches, 
i 

1 
1 
1 
1 
51 
4 

Not M 

Inches. 
.019 
.045 
.062 
.100 
.111 
.458 
.333 

sasured 

1 

Inches. 

1 N « 
f Mea s 

Inches. 

3t 
ured 

Inches. 

r 4 

Inches. 

.027 

For th e perio d June , 1955 , t o June , 1956 , th e tota l ablatio n a t 20 0 fee t abov e 
sea leve l thu s amount s t o 3 6 inche s o f ice , equivalen t t o 3 2 inche s o r 8 1 cm . o f 
water. O f thi s amount , jus t ove r one-hal f wa s los t i n th e seve n week s fro m 20t h 
December t o 7t h February . A t 1,40 0 fee t abov e se a level , th e los s fo r th e twelv e 
months wa s 1 0 i inche s o f ice , equivalen t t o 9 1 inche s o r 2 4 cm . o f water . A t 2,00 0 
feet abov e se a level , observation s d o no t quit e cove r a  twelve-mont h period , bu t a 
slight extrapolatio n give s a  valu e o f 6  inche s o f ice , equivalen t t o 5 1 inche s o r 1 4 cm . 
of water , fo r th e year . 

By assumin g tha t th e ablatio n change s uniforml y betwee n eac h pai r o f point s fo r 
which measurement s hav e bee n made , i t i s possibl e t o deriv e a n approximat e valu e 
for th e mea n ablatio n fo r th e whol e zon e betwee n 0  an d 1 6 mile s fro m th e coast . 
This valu e work s ou t a t 12. 4 inche s o f ic e pe r year , equivalen t t o 11. 2 inche s o r 28. 3 
cm. o f water . 

The seasona l change s i n th e ablatio n rat e an d th e decreas e o f ablatio n wit h 
altitude brough t ou t b y thes e figure s d o no t revea l an y unexpecte d features . Th e 
actual amoun t o f ablation , o n th e othe r hand , appear s t o b e considerabl y highe r tha n 
that recorde d fro m comparabl e localitie s elsewher e i n th e Antarctic . Th e Germa n 
Antarctic Expeditio n (1901-1903 ) recorde d ablatio n o f 4  cm . i n five  winte r month s i n 
the vicinit y o f Gaussber g (Phiilippi , 1907) . I n Adeli e Land , th e Expedition s Polaire s 
Franchises 1951-5 2 foun d ablatio n o f 4 0 cm . betwee n mid-Decembe r an d mid-Jul y 
at th e coast ; 1 3 cm . betwee n lat e Februar y an d lat e Novembe r a t 4 0 metres ; 1 7 cm . 
between lat e Januar y an d earl y Decembe r a t 10 0 metre s an d 1 5 cm . fo r th e yea r a t 
450 metre s abov e se a leve l (Loewe , 1956a) . Eac h o f thes e value s i s abou t hal f o f 
those obtaine d a t Mawson . 

The heigh t o f th e firn  line , wher e th e annua l accumulatio n an d ablatio n ar e 
equal, i s abou t 2,40 0 fee t a t Mawson , compare d wit h 50 0 metre s (abou t 1,65 0 feet ) 
in Adeli e Lan d (Loewe , 1956a) . Mos t othe r expeditions , suc h a s th e Norwegian -
British-Swedish Expeditio n (1949-52 ) an d th e Britis h an d America n partie s i n th e Ros s 
Sea are a (Scott , Shackleton , Byrd , &c. ) hav e bee n base d o n shel f ic e wher e accumula -
tion predominate s ove r ablatio n righ t dow n t o se a level . 
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HORIZONTAL MOVEMENT . 

The horizonta l movemen t o f th e platea u ic e wa s measure d b y mean s o f tw o 
series o f marker s se t ou t alon g surveye d lines , eac h abou t 3  mile s long , an d lai d ou t 
as nearl y a s possibl e a t righ t angle s t o th e directio n o f movemen t o f th e ic e a t tha t 
point. On e o f thes e extende d fro m th e wes t flan k o f Moun t Henderso n toward s 
Mount Parson s i n th e Davi d Range , abou t 8  mile s fro m th e coast , an d th e othe r 
extended eastward s alon g a n azimut h o f 94 ° 25'  fro m th e south-easter n extremit y o f 
the outcro p on.whic h th e Henderso n Depo t i s situated , abou t 1 0 mile s fro m th e coas t 
(Text-fig. 1 3 ) . 

MARKERS WES T O F M O U N T HENDERSON . 

Distance 
from west face 

23rd M a y -
30th August , 1955 . 

30th Augus t -
7th December , 1955 . 

7th December -
27th January, 1956 . 

27th J a n u a r y -
21 st September, 1956 . 

of mounta in 
in yards. Total 

movement . 
Dai ly 
ra te . 

Total 
movement . 

Daily 
rate. 

Total 
movement. 

Daily 
ra te . 

Total 
movement . 

Daily 
rate. 

ft. in . inches. ft. in . inches. ft. in . inches. ft. in . inches. 
240 0 8 0.08 1 4 0.16 
390 1 9 0.21 • 2  3 0.27 2 6 0 5 9 5 1 0 0^29 
550 5 0 0 .60 5 1 0.61 2 5 0.58 12 6 0.63 

1.225 10 3 1.23 4 9 1.12 24 8 1.24 
1,950 11 9 1.41 5 2 1.21 28 6 1.44 
2,700 11 1 0 1.42 5 3 1.22 30 4 1.53 
3,300 12 2 1.46 5 0 1.18 29 5 1.48 
4,350 13 5 1.61 5 1 0 1.37 32 1 0 1.66 
5,000 14 9 1.77 6 4 1.49 36 3 1.83 

MARKERS EAS T O F M O U N T HENDERSON . 

Distance from ice-rock contact in yards. 
27th March-20 th September, 1956 . 

Distance from ice-rock contact in yards. 
Total movement . Daily rate. 

f t . in . inches. 
600 6 4 0.43 

1,400 12 7 0.85 
2,200 16 1 1.09 
3,000 13 4 0 .90 
3,800 ' 11 5 0 . 7 7 

" 4,60 0 11 1 0 0.80 

The mai n tren d apparen t fro m thes e figures  is , a s woul d b e expected , th e marke d 
reduction o f movemen t i n th e i -mil e zon e immediatel y adjoinin g th e ice-roc k 
contact. 

The maximu m rat e o f movemen t reveale d b y thes e measurement s i s o f th e orde r 
of I f inche s pe r da y o r jus t ove r 5 0 fee t pe r year . Thi s i s les s tha n th e velocit y o f 
30 cm . pe r da y ( 3 5 0 fee t pe r year ) recorde d b y th e Germa n Antarcti c Expeditio n 
from Gaussber g (Drygalski , 1 9 0 6 ) , bu t rathe r greate r tha n tha t o f 0.2 0 t o 0.8 0 metre s 
per mont h ( 8 t o 3 2 fee t pe r year ) recorde d b y th e Expedition s Polaire s Franchise s 
from Adeli e Lan d (Perroud , 1952) . Al l othe r measurement s o f rate s o f movemen t 
of Antarcti c ic e appea r t o hav e bee n mad e o n define d glacier s o r ic e stream s an d ar e 
therefore no t comparabl e wit h thes e results . 
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The lo w speeds i n thi s are a ar e undoubtedly du e partly t o the fact tha t measure -
ments coul d onl y b e mad e i n th e vicinity o f roc k outcrop s whic h serv e a s referenc e 
points, bu t which mus t hav e a  hamperin g effec t o n the movement o f th e ice in thei r 
vicinity. Also , mos t o f th e ice in th e vicinit y o f Mawso n probabl y finds  it s way to 
the se a in one or othe r o f th e glacier tongue s whic h occup y onl y a  smal l proportio n 
of th e coastline bu t probably accoun t fo r the bulk o f th e ice transfer . 

A C C U M U L A T I O N . 

A stud y o f platea u surface s a t variou s time s o f th e yea r showe d clearl y tha t 
accumulation i s a  discontinuou s an d non-uniform process . Thu s i t i s not uncommo n 
to find  loca l accumulation s o f mor e tha n a  foo t o f ne w snow i n area s wher e occa -
sional patche s o f the previous summer' s crus t ar e still visible , eve n o n level, apparentl y 
undisturbed ground . Individua l measurement s ar e thu s o f littl e value , an d onl y 
averages ar e of any significance . 

By measurin g th e height o f flag s lef t b y R. Dover s i n January , 1955 , a  serie s o f 
values wa s obtained fo r the perio d earl y Januar y t o lat e November , 1955 . B y re-
measuring thes e flags  an d a  numbe r o f additiona l one s lef t i n November , 1955 , a 
second serie s o f value s wa s obtained fo r th e perio d lat e November , 1955 , to earl y 
February, 1957 . 

— January. 1955-November. 1955. November. I°55-February, 1957 . 

16-50 MILE S FRO M MAWSON . 

(Elevation 2,40 0 t o 3,600 feet. ) 
Mean accumulatio n 4.1 inche s (mea n o f 18) 6.4 inche s (mea n o f 18) 
Range + 1 9 to —  5 inche s + 2 7 to -  8  inche s 
Distribution 12 flags  sho w increas e 13 sho w increas e 

6 sho w decreas e 5 sho w decreas e 

50-120 MILE S FRO M MAWSON . 

(Elevation 3,60 0 t o 5,600 feet. ) 
Mean accumulatio n 7.5 inche s (mea n o f 8) 14.1 inche s (mea n o f 4) 
Range + 18 i to - 4 i inche s + 2li t o —  2 inche s 
Distribution 6 flags  sho w increas e 3 sho w increas e 

2 sho w decreas e 1 show s decreas e 

120-160 MILE S FRO M MAWSON . 

(Elevation 5,60 0 to 6,200 feet. ) 
Mean accumulatio n 8 .2 inche s (mea n o f 9) 17.2 inche s (mea n o f 6) 
Range + 2 0 inches t o zero + 2 5 to + 6 + inches 
Distribution 7 flag s sho w increas e All flag s sho w increas e 

2 sho w n o change 

160-200 MILE S FRO M MAWSON . 

(Elevation 6,20 0 to 5,300 feet. ) 
Mean accumulatio n 20.9 inche s (mea n o f 7) 
Range + 4 0 to +  5  inche s 
Distribution All flags  sho w increas e 
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Observations o n th e outwar d an d homewar d journey s durin g th e 1956-195 7 
summer seaso n indicate d that , i n thi s particula r year , abou t 4  inche s o f th e ne t 
accumulation betwee n 1 6 an d 5 0 mile s an d 5  inche s o f tha t betwee n 5 0 an d 20 0 
miles wer e deposite d i n th e summe r month s (lat e Novembe r t o earl y February) , 
mostly durin g a  serie s o f exceptionall y heav y snow-fall s durin g th e las t wee k o f 
January, 1957 , jus t befor e th e fina l measurement s o f height s wer e made . 

Averaging th e value s fo r th e two-yea r perio d January , 1955 , t o earl y February , 
1957, an d assumin g a  mea n specifi c gravit y o f 0.45 , w e thu s arriv e a t th e followin g 
annual figures: — 

— Snow. Water equivalents . 

Inches. 
16-^0 mile s 5.2 2.3 inche s (5. 8 cm. ) 
50-120 mile s 10.8 4 .9 inche s (12. 4 cm. ) 

120-160 mile s . . 12.7 5.7 inche s (14. 5 cm. ) 
160-200 mile s . . 15.9 (extra - 7.2 inche s (18. 3 cm. ) 

polated) 

Average 16-20 0 mile s 11.3 5.1 inche s (13. 0 cm. ) 

The perio d o f observatio n i s insufficien t t o establis h th e annua l variatio n o r th e 
extent t o whic h thes e value s ma y b e regarde d a s typical , bu t th e measurement s appea r 
to indicat e a n accumulatio n somewha t belo w tha t recorde d fro m mos t othe r part s o f 
Antarctica. Th e followin g value s ma y b e use d fo r comparison: — 

Snow Hil l Island—3 0 cm . sno w (Nordenskjold , 1909) . 
Little Americ a III—3 1 in . sno w (Howard , 1948) . 
Ross Barrier—7 i in . wate r (Wrigh t &  Priestley. 1922) . 
Adelie Land—20-3 0 cm . wate r (Loewe , 1956a) . 
Queen Mar y Land—60-7 5 cm . wate r (Shumsky , 1956) . 
Maudheim—36 cm . wate r (Schytt , 1953) . 

SECTIONS THROUG H NfiVfi , O B T A I N E D FRO M PITS . 

In orde r t o stud y th e structur e o f th e nev e i n situ , pit s wer e du g a t 50 , 90 , 147 . 
and 18 0 mile s fro m Mawso n o n th e rout e t o th e Princ e Charle s Mountains . I n eac h o f 
these, a  layere d structur e wa s apparent , du e t o th e developmen t o f glaze d crusts , whic h 
are readil y visibl e t o th e nake d ey e an d whic h ar e als o apparen t b y thei r greate r 
hardness an d cohesio n durin g digging . Thes e ar e regarde d a s bein g forme d o n th e 
surface o f th e sno w durin g exposur e t o su n an d wind , an d thei r unequa l developmen t 
reflects varyin g length s o f tim e unti l th e nex t laye r wa s deposited . Eac h laye r thu s 
represents th e accumulatio n du e t o a  singl e snow-fal l o r blizzard , bu t i s no t normall y 
to b e regarde d a s a n annua l deposi t (Text-fig . 14 ) . 

The followin g averag e thicknesse s wer e obtaine d fo r thes e layers: — 

— Average. Thickest Individua l 
layer. 

50 mile s . . 3.9 inche s (mea n o f 12 ) 9 inche s 
90 mile s .  . 5.0 inche s (mea n o f 12 ) 12 inche s 

147 mile s . . 4 .9 inche s (mea n o f 10 ) 9 inche s 
180 mile s .  . 4.1 inche s (mea n o f 17 ) 9 inches . 
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SECTIONS THROUG H PIT S I N NEV E 

Pit a t 5 0 Mil e Depo t Pit o t 9 0 Mil e Depo t 

To Drums 
o 50 yards 

Marker 

Pi t o t a b a n d o n e d W e a s e l . 14 7 mi le s 
f r o m M a w s o n 

Minentl Resoi/iKM, Geology £ Gtaptiyva, Canbem Jo/y 858 AN2 



In eac h case , on e o r tw o o f th e layer s coul d b e see n t o len s ou t i n th e side s o f 
the pit , an d a  fe w other s sho w dip s o f u p t o 1 0 degrees , emphasizin g thei r irregula r 
nature. 

The crust s themselve s d o no t consis t o f tru e ic e layers , bu t merel y o f slightl y 
welded an d interlockin g grain s o f neve , supportin g th e earlie r conclusio n tha t n o 
actual meltin g occur s a s fa r inlan d a s th e 50-mil e Depot , eve n i n mid-summer . 

T w o o f th e pit s (a t 9 0 an d 14 7 miles ) wer e als o prepare d fo r compactio n 
measurements i n futur e year s b y insertin g bambo o splinter s i n th e walls . Th e depth s 
shown i n Text-fig . 1 4 ar e measure d fro m th e to p o f on e splinte r t o th e to p o f th e next . 

Another pi t wa s du g t o a  dept h o f 4  fee t 8  inche s a t a  poin t abou t 8  mile s 
south o f th e hea d o f th e Nemesi s Glacier , a t a n estimate d altitud e o f 7 ,00 0 feet . 
N o large-scal e layerin g coul d b e detecte d i n thi s pit , bu t ther e i s a  suggestio n o f 
laminations wit h a n averag e thicknes s o f one-eight h o f a n inch , an d som e o f thes e 
are cross-bedded , wit h dip s o f 5  t o 10° . Thi s differenc e i s believe d t o b e du e t o 
the influenc e o f th e Baselin e Nunataks , som e 2  mile s sout h o f thi s point , althoug h 
the actua l le e drift s associate d wit h thes e peak s d o no t exten d close r tha n three-quarter s 
of a  mil e fro m thi s pit . 

GRAIN-SIZE. 

The averag e grain-siz e o f nev e fro m th e platea u surfac e i s o f th e orde r o f 
one sixty-fourt h o f a n inc h (0 . 4 m m . ) . Thi s wa s foun d t o increas e slightl y wit h 
depth i n th e variou s pits , bu t rando m variation s betwee n th e layer s ten d t o obscur e 
the trend . Th e mos t marke d increas e wa s note d i n th e pi t 5 0 mile s fro m Mawson , 
where a n averag e grain-siz e o f abou t on e thirty-secon d o f a n inc h (0. 8 m m . ) wa s 
reached a t a  dept h o f 4  feet . Thi s wa s presumabl y du e t o mor e activ e recrystallizatio n 
at thi s locality , du e t o warme r temperature s tha n occu r farthe r inland . 

For comparison , th e followin g figures  fo r averag e grain-siz e a t othe r Antarcti c 
localities ma y b e quoted: — 

Little Americ a III .—1. 0 t o 1. 5 mm . a t 1 8 t o 3 3 fee t (Howard , 1 9 4 8 ) . 
Adelie Land—0. 5 t o 1. 0 mm . a t 1  t o 1 0 metre s (Loewe , 1956a) . 
Maudheim—0.5 sq . mm . a t 5  metres , 1 0 sq . mm . a t 10 0 metre s (Schytt , 1 9 5 3 ) . 

DENSITY. 

The specifi c gravit y o f severa l nev e sample s fro m th e platea u surfac e range d fro m 
0.43 t o 0.45 , an d a  sampl e fro m a  wind-packe d drif t o f recen t sno w o n Mawso n Roc k 
gave a  valu e o f 0.43 . B y comparison , tw o sample s fro m th e pi t 9 0 mile s inlan d gav e 
specific gravitie s o f 0.4 6 fro m 3  fee t an d 0.4 7 fro m 4  feet . Thes e difference s sugges t 
a continuou s increas e o f densit y wit h depth , bu t ar e hardl y conclusive . 

Only onc e coul d th e densit y o f a  laye r o f freshl y falle n sno w befor e compactio n 
by win d b e measured ; a  specifi c gravit y o f 0.1 5 wa s obtaine d nea r Moun t Bechervais e 
during th e las t wee k o f January , 1957 . However , afte r thre e day s o f wind s fro m 
50 t o 6 0 mile s pe r hour , muc h o f thi s laye r ha d bee n remove d b y drif t an d th e remainde r 
had bee n packe d t o th e consistenc y o f typica l neve , s o dens e tha t a  ma n walkin g o n 
it i n ordinar y boot s lef t print s les s tha n hal f a n inc h i n depth . 
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The followin g measurement s o f specifi c gravit y fro m othe r Antarcti c localitie s 
may b e use d fo r comparison: — 

Little Americ a III—0.404-0.41 6 fro m 1 8 ft. ; 0.419-0.43 2 fro m 2 3 ft. : 
0.542-0.548 fro m 2 8 ft. ; 0.531-0.54 2 fro m 3 3 ft . (Howard , 1948) . 

Adelie Land—0.40-0.4 1 o n surfac e a t coas t (maximu m 0.53) ; 0.34-0.5 4 o n 
surface inlan d (mea n 0.43 ) (Loewe , 1956a) . 

Maudheim—0.50 o n surface ; 0.8 0 a t 5 5 metre s (Schytt , 1953) . 

N E V £ T E M P E R A T U R E S . 
Loewe (1956 a an d b ) ha s show n tha t temperature s take n i n nev e a t a  dept h o f 5 

metres wil l b e withi n abou t 2  Centigrad e degree s o f th e mea n annua l surfac e 
temperature a t tha t point , an d tha t thi s differenc e i s reduce d t o les s tha n 0. 5 degree s 
at 1 0 metres . 

The greates t dept h tha t coul d b e convenientl y attaine d durin g th e 1955-195 7 
operations i n MacRobertso n Lan d wa s betwee n 1 0 an d 1 2 fee t (3. 3 t o 4. 0 metres) . 
The followin g result s wer e obtaine d i n November , 195 5 (Text-fig . 15): — 

Distance from Mawson . 
Elevation. 

Depth. Exposure, 
time. 

Snow 
temperature. 

Air 
temperature. Distance from Mawson . 

Feet. Metres. 
Depth. Exposure, 

time. 
Snow 

temperature. 
Air 

temperature. 

Feet. Hours. Degrees C . Degrees C . 
50 mile s 3,600 1,080 12 12 - 2 3 . 6 - 6 
68 mile s 4,400 1,320 10 12 - 2 7 . 0 - 2 1 
90 mile s 5,200 1,560 10 12 - 2 9 . 5 - 2 2 

115 mile s 5,600 1,680 12 36 —29.0 — 15 
130 mile s 5,900 1,770 12 12 - 2 9 . 6 — 19 

This compare s wit h result s previousl y obtaine d i n MacRobertso n Lan d (Loewe , 
1956c)— 

Height (metres ) . . 82 0 132 0 158 0 171 0 185 0 208 0 
Temp, (degree s C. ) —20 . 8 — 2 5 . 2 — 2 7 . 2 — 2 8 . 2 — 3 0 . 6 — 3 1 . 0 

in Adeli e Lan d (Loewe , 1956a) — 
Height (metres ) . . 7 5 5 . 118 5 154 5 194 5 
Temp, (degree s C. ) — 1 9 . 2 — 2 3 . 9 —28. 1 — 3 3 . 8 

and i n Dronnin g Mau d Lan d (Holtzschere r an d Robin , 1954) — 
Height (metres ) . . 3 7 48 0 157 5 200 0 271 0 
Temp, (degree s C. ) .  .  — 1 7 — 1 9 — 2 7 — 3 2 — 4 0 

SEA ICE . 

1955.—In a  norma l year , th e ope n se a a t Mawso n i s froze n ove r fro m lat e Marc h 
or earl y Apri l unti l lat e Decembe r o r earl y January , an d th e se a ic e reache s a  maximu m 
thickness o f abou t 5  fee t i n lat e Septembe r o r earl y October . 

In 1955 , Horsesho e Harbou r wa s completel y froze n ove r o n 4t h March , an d th e 
sea jus t outsid e th e harbou r o n 16t h March . N o ope n wate r remaine d i n an y o f th e 
tide-cracks afte r earl y April , an d th e ic e graduall y bega n t o rid e u p ove r th e beach , 
locally t o a  heigh t o f 6  t o 8  fee t abov e wate r level . Ol d lead s als o forme d line s o f 
weakness, eve n afte r repeate d freezing , an d th e ne w ic e tende d t o b e thrus t u p ove r th e 
old ic e alon g them . 
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Temperature 
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Height in  meters 

Bureau of Mineral Resources,  Geology  I Geophysics,  Ceiberrs. Dec.  W5/ A S 2 - 2 0 « . 



In th e immediat e vicinit y o f Mawson , th e sno w cove r generall y wa s onl y a n inc h 
or tw o thick , an d larg e area s o f bar e ic e wer e expose d righ t throug h th e winter . 
In othe r areas , however , drift s an d sastrug i u p t o 3  o r 4  fee t hig h wer e no t uncommo n 
from Jul y onwards . 

The followin g thicknesse s o f ic e wer e measure d a t a  poin t abou t a  quarte r o f a 
mile nort h o f th e ti p o f Wes t Arm: -

20th Marc h 
3rd Apri l 
27th Apri l 
5th Jun e 
15th Jul y 
27th Augus t 
25th Septembe r 
20th Octobe r 
14th Decembe r 

3 inche s 
15 
27 
20 
39 
54 
60 
5 7 i 
5 2 i 

These thicknesse s ar e probabl y slightl y les s tha n thos e i n area s farthe r off-shore , 
because long-shor e current s ten d t o abrad e an d mel t th e basa l layer s o f th e ice . 

Open wate r bega n t o sho w agai n i n th e tide-crack s fro m th e firs t wee k i n 
December, an d a t th e sam e tim e th e ic e itsel f becam e sof t an d extensivel y waterlogged . 
Open wate r wa s first  see n o n th e north-wes t horizon , som e 1 5 mile s fro m Mawson , 
about 20t h December . Th e neare r ic e the n proceede d t o brea k ou t gradually , until , 
on 18t h January , onl y th e ic e i n Horsesho e Harbou r an d i n th e channel s betwee n 
some o f th e neare r island s wa s lef t (Plat e 42 , fig.  1) . A t th e sam e time , wid e belt s 
of pac k wer e stil l visibl e betwee n 1 0 an d 2 0 mile s fro m shore . Horsesho e Harbou r 
itself wa s entirel y fre e fro m ic e b y 25t h January , 1956 . 

1956.—During th e autum n o f 1956 , th e formatio n o f se a ic e wa s considerabl y 
delayed b y a  serie s o f heav y gale s whic h swep t th e coas t aroun d Mawso n i n lat e 
March, April , an d earl y May . 

Local accumulation s o f thi n ic e wer e first  notice d i n sheltere d area s o n 14t h 
March, bu t wer e completel y swep t awa y b y stron g wind s o n 18t h March . B y 25t h 
March, thi s ic e ha d re-forme d t o a  thicknes s o f 1 1 inche s a t a  poin t 30 0 yard s nort h 
of th e ti p o f Wes t Arm , bu t a  break-ou t o n 29t h Marc h remove d al l bu t th e ic e i n 
the harbou r an d i n part s o f Eas t Bay . Simila r break-out s als o occurre d o n 12t h April , 
29th April , an d 1 3 th May . Afte r thi s las t break-out , ope n wate r extende d fro m th e 
tip o f Wes t Ar m t o th e norther n horizo n an d reache d th e coas t a t point s approximatel y 
2 mile s eas t an d 5  mile s wes t o f Mawson . 

On 22n d May , anothe r partia l break-ou t affecte d th e ic e whic h ha d re-forme d i n 
the interval , an d agai n produce d a  tongu e o f ope n wate r betwee n th e ti p o f Wes t 
Arm an d Fla t Islands . Loca l area s o f ope n wate r wer e als o notice d clos e t o th e coas t 
about a  mil e eas t o f th e Station . Th e thicknes s withi n th e harbou r meanwhil e continue d 
to increas e an d ha d reache d 3 6 inche s o n 27t h May . 
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PLATE 3 1 

Tongue o f Dover s Glacier , Stefansso n Bay . 



PLATE 3 2 

Junction o f Wilm a an d Rober t Glaciers , lookin g north . Kin g Edwar d VII I 
Gulf area . 



PLATE 3 3 

Western boundar y o f Amer y Ic e Shelf . 



PLATE 3 4 

Clemence Massif , o n eas t flan k o f Lamber t Glacier , vicinit y 71 ° 45 ' sout h 
68° 30 ' east . 



PLATE 3 5 

Outcrops o n wes t flan k o f Lamber t Glacier . Vicinit y 71 ° 30 ' south , 
67° 30 ' east . 



PLATE 3 6 

Tributary glacie r o n eas t flank  o f Lamber t Glacier , flowing  throug h ga p i n 
Mawson Escarpment . 



PLATE 3 7 

Cirques, eas t flank  o f Lamber t Glacier . (Portio n o f Mawso n Escarpment. ) 



PLATE 3 8 

Fig. 1.—Melt-wate r strea m o n nort h flank  o f Arami s Range . 

Fig. 2.—Sastrugi . Vicinit y o f 90-mil e Desot . 



PLATE 3 9 



PLATE 4 0 

Fig. 2.—Wease l 5  i n crevass e abou t five  mile s south-eas t o f Henderso n Depot . 



PLATE 4 1 

Crevasse patterns . Lamber t Glacier . 



PLATE 4 2 

Fig 2.—Permanen t drift , truncate d a t edg e o f se a ice . Oygarde n Group , 
King Edwar d VII I Gulf . 



From the n on . th e developmen t o f th e ic e followe d th e patter n o f th e previou s 
two years , an d th e followin g thicknesse s wer e measure d a t a  poin t abou t 25 0 yard s 
north o f th e ti p o f Wes t Arm: — 

The maximu m thicknes s reache d thi s yea r wa s thu s abou t on e foo t ks s tha n tha t 
observed i n 1955 . 

The sno w cove r i n 1956 , a s i n 1955 , wa s generall y no t mor e tha n a n inc h o r 
two nea r Mawson , bu t drift s an d sastrug i u p t o 3  o r 4  fee t hig h wer e note d i n 
other areas , suc h a s Stefansso n Ba y an d Kin g Edwar d VIII . Gulf , especiall y afte r 
mid-winter. 

One. othe r importan t resul t o f thes e earl y break-out s wa s th e presenc e o f severa l 
areas i n "which th e earlier-forme d floe s ha d bee n severel y rafted , tilted , an d twiste d 
before bein g re-cemente d b y younge r ice . Tw o smal l area s o f thi s typ e wer e situate d 
to th e sout h o f Fla t Island s an d t o th e north-eas t o f Tongu e Rock , an d anothe r ver y 
much large r on e extende d fro m abou t 2  mile s eas t o f Einstodin g Island s t o th e main -
land i n th e sout h an d t o th e Jelbar t Glacie r Tongu e i n th e west . 

Around Kee l Island , visite d i n May , 1956 , ol d ba y ic e coul d b e see n i n severa l 
places, muc h o f i t a t leas t 3  fee t abov e th e leve l o f th e curren t season' s ice , an d 
therefore probabl y no t les s tha n 2 0 o r 2 5 fee t thick . Thi s wa s especiall y noticeabl e 
near th e empero r pengui n rooker y i n th e channe l betwee n Fol d Islan d an d Transvers e 
Island, abou t 2  mile s nort h o f Kee l Island , an d i n som e o f th e inlet s extendin g int o 
the mainland , som e 2  t o 3  mile s south-eas t o f Kee l Island . 

In th e Oygarde n Group , visite d abou t th e sam e time , a  numbe r o f le e drifts , 
extending fro m rock y bluff s o n severa l o f th e large r islands , wer e abruptl y truncate d 
at th e junctio n o f th e se a ic e wit h th e permanen t ice-foot . Man y o f thes e drift s wer e 
composed entirel y o f blu e ice , an d ha d probabl y bee n buil t ou t o n t o semi-permanen t 
sea ic e ove r a  perio d o f man y years , an d truncate d b y a  fairl y recen t break-ou t 
probably durin g th e precedin g summe r (Plat e 42 , fig . 2 ) . 

Towards th e en d o f th e year , th e deterioratio n o f th e ic e agai n bega n wit h th e 
development o f line s o f weaknes s an d th e appearanc e o f ope n wate r i n tide-cracks , 
starting i n th e las t wee k o f November . B y th e firs t wee k o f January , th e ic e wa s n o 
longer saf e t o wal k on , an d th e fina l break-u p occurre d abou t a  fortnigh t afte r thi s 
date. O n 22n d January , Horsesho e Harbou r an d th e adjoinin g se a wer e entirel y clea r 
of ic e fo r th e firs t time . 

6th Jun e 
20th Jun e 
9th Jul y 
22nd Jul y 
15th Augus t 
5th Septembe r 
1.7th Septembe r 
12th Octobe r 
3rd Novembe r 
17th Novembe r 
29th Novembe r 

15 mo] :hes 
25 
28 
33 
3 8 i 
43 
46 
46 
4 2 * 
38 
30 

5 / 5 9 . - 7 97 



During th e year , condition s ou t t o se a wer e reporte d o n a  numbe r o f occasion s 
by member s o f th e R.A.A.F . Antarcti c Fligh t a s fol lows: — 

16th July : Reconnaissanc e fligh t 8 0 mile s nort h o f Mawso n a t altitud e 10,00 0 
feet reveale d n o ope n wate r anywhere . 

1st August : Ope n wate r fro m Cap e Borle y t o a  poin t abou t 1 0 mile s eas t o f 
Proclamation Island . 

18th September : Ope n wate r fro m Magne t Ba y t o a  poin t midwa y betwee n 
Mount Bisco e an d Proclamatio n Island . 

20th September : Ope n wate r fro m Magne t Ba y t o a  poin t abou t 1 5 mile s eas t 
of Moun t Biscoe . 

25th September : Patche s o f ope n wate r i n Mackenzi e Ba y an d betwee n Cap e 
Darnley an d Sculli n Monolith . 

10th October : Larg e area s o f ope n wate r abou t 4 0 mile s du e nort h o f Mawson . 
11th October : Ope n wate r fro m a  poin t 2 5 mile s nort h o f th e mout h o f 

Amundsen Ba y t o coas t a t Moun t Biscoe , thenc e t o coas t a t Magne t Bay , 
thence t o a  poin t 3 0 mile s nort h o f th e Oygarde n Group . 

12th October : Larg e area s o f ope n wate r i n Pryd z Ba y an d betwee n Cap e 
Darnley an d Sculli n Monolith . 

24th November : Fas t ic e extendin g fo r 2 2 mile s nort h o f Mawso n wit h heav y 
pack fo r abou t 20 0 mile s beyon d this . 

4th January : Fas t ic e an d heav y pac k extendin g fo r a  tota l distanc e o f 9 0 mile s 
north o f Mawson . 

MASS ECONOM Y O F PLATEAU . 

Between Mawso n an d th e Stinea r Nunataks , th e tota l annua l accumulatio n o f 
neve o n a  stri p 1  foo t wide , runnin g a t righ t angle s t o th e coast , is : 

Length o f stri p i n accumulatio n zon e X  m e a n accumulatio n X  specifi c gravity . 
= 14 5 X  5 ,28 0 X  H . 3 / 1 2 X  62. 5 X  0-4 5 lb . 
= 9,00 0 ton s approximately . 

The correspondin g ablatio n wil l be : 

Length o f stri p i n ablatio n zon e X  mea n ablatio n X  specifi c gravity . 
= 1 6 X 5,28 0 X  12 .4 /1 2 X  62. 5 X  ° - 9 0 i b -
= 2,20 0 ton s approximately . 

If th e ice-ca p i s i n equilibrium , th e differenc e betwee n thes e quantities , amount -
ing t o abou t 7,00 0 ton s o f ic e pe r yea r pe r foo t o f coastline , woul d b e accounte d fo r 
by calvin g fro m glacie r tongue s an d coasta l ic e cliffs . 

The amoun t o f ic e passin g acros s ever y foo t o f th e measure d spee d profile s o n 
the flank s o f Moun t Henderso n ca n als o b e estimate d b y assumin g a n averag e thick -
ness fo r th e ic e i n thi s vicinity . Ignorin g th e measurement s obtaine d withi n hal f a 
mile o f th e ice-roc k contact , th e averag e velocit y o f th e wester n profil e i s 1.4 3 inche s 
per da y o r 4 4 fee t pe r year , an d tha t o f th e easter n profil e i s 0.8 8 inche s pe r da y o r 
27 fee t pe r year . Th e averag e ic e thickness , fro m a  consideratio n o f th e genera l 
topography i n th e vicinity , i s expecte d t o b e o f th e orde r o f 1,00 0 fee t fo r th e wester n 
line, correspondin g t o a  bedroc k elevatio n o f abou t 40 0 fee t abov e se a level , an d 
1,500 fee t fo r th e easter n profile , correspondin g t o a  bedroc k elevatio n o f abou t 50 0 
feet abov e se a level . 
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The quantit y o f ic e passin g acros s ever y foo t o f thes e profile s is , therefore : 
Average thicknes s X  mea n spee d ) < specifi c gravity . 
= 1,00 0 X  4 4 X  62. 5 X  0.9 0 lb . 
= 1,10 0 ton s approximatel y fo r th e wester n line . 
And: 1,50 0 X  2 7 X  62. 5 X  0.9 0 lb . 
= 1,00 0 ton s approximatel y fo r th e easter n line . 

These amount s ar e insufficien t t o accoun t fo r th e remova l o f al l th e nev e bein g 
deposited inland , an d eve n a  doublin g o f th e assume d ic e thicknesse s woul d no t over -
come th e discrepancy . Ther e may , however , b e tw o explanation s fo r thi s anomaly . 
Either somethin g lik e 8 5 pe r cent , o f al l th e ic e reachin g th e coas t nea r Mawso n 
must d o s o a s par t o f on e o f th e fast-movin g ic e streams , suc h a s th e Forbes , Jelbart . 
and Taylo r Glaciers , a s suggeste d i n a  previou s section ; o r th e ice-ca p i s no t i n 
equilibrium an d i s actuall y bein g buil t u p a t th e presen t time , a s ha s bee n suggeste d 
by Loew e (1956a) , o n th e basi s o f simila r observation s i n Adeli e Land . A  grea t dea l 
of additiona l wor k wil l b e require d t o decid e whic h o f thes e alternative s i s applicabl e 
in thi s area . 

T E M P E R A T U R E DISTRIBUTIO N I N T H E INTERIO R O F T H E ICE-SHEE T 
A N D H E A T ECONOM Y O F PLATEAU . 

The geotherma l hea t flu x passin g int o th e ice-shee t fro m th e underlyin g roc k i s 
assumed t o hav e a  valu e simila r t o tha t observe d i n othe r part s o f th e earth' s surface , 
i.e., abou t 4 0 calorie s pe r sq . cm . pe r yea r o r 1.2 5 X  * 0 - G calorie s pe r sq . cm . pe r 
second. 

The temperatur e gradien t whic h mus t b e maintaine d withi n th e ice-shee t t o 
permit thi s amoun t o f hea t t o b e conducte d throug h i t t o th e surfac e is : 

heat flux/conductivity . 
= 1.2 5 X  10 -V0 .005 . 
= 1 ° C . pe r 4 0 metre s o r pe r 13 0 fee t approximately . 

If n o othe r factor s ar e involved , th e temperatur e o f th e ice-shee t wil l thu s b e 
below freezin g throughou t unles s it s thicknes s exceed s 3,00 0 fee t a t 5 0 mile s inlan d 
(surface temperatur e — 2 3 . 6 ° C , elevatio n 3.60 0 feet) , o r 3.85 0 fee t a t 13 0 mile s 
inland (surfac e temperatur e — 2 9 . 6 ° C , elevatio n 5,90 0 feet) . 

If a t an y poin t th e temperatur e gradien t i s insufficien t t o allo w th e remova l o f 
the whol e o f th e hea t conducte d acros s th e rock-ic e interface , th e amoun t o f resultan t 
melting ca n b e calculated . Thus , i f one-hal f o f thi s hea t i s use d i n meltin g th e basa l 
layers o f th e ice-sheet , thi s thicknes s i s give n by : 

i X  n e a t f lux/(laten t hea t X  specifi c gravity) . 
^ i X 4 0 / 3 0 X  0.90 . 
= 0.2 8 cm . pe r year . 

This i s insignifican t b y compariso n wit h th e amoun t o f accumulatio n an d ablatio n 
taking plac e i n th e sam e perio d a t th e uppe r surfac e o f th e ice-sheet . 

Heat i s als o absorbe d withi n th e ice-sheet , becaus e th e nev e deposite d a t an y poin t 
in th e accumulatio n zon e ha s a  temperatur e equa l t o th e mea n annua l ai r tem -
perature a t tha t altitude , wherea s th e ic e los t b y ablatio n an d calvin g i n th e coasta l zon e 
has a  temperatur e approximatin g t o th e mea n annua l ai r temperatur e a t se a level . 
The differenc e i s equa l t o th e difference , i n heigh t multiplie d b y th e mea n fre e ai r 
temperature gradien t o f approximatel y 1  ° C . pe r 10 0 metres . 
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This i s partl y counterbalance d b y th e fac t tha t th e potentia l energy . liberate d 
during thi s descen t i s als o largel y converte d int o heat . 

The potentia l energ y liberate d b y th e descen t o f 1  gm . o f ic e fo r 10 0 metre s 
is give n by — 

980 X  1  °0 erg s 
= 0.9 8 joule s 

If thi s wer e entirel y converte d int o heat , th e resultan t ris e ,i n temperatur e woul d 
be give n b y — 

0 .98 /4 .2 X  1 / specifi c hea t 
= 0 .98 /4 . 2 X  1/0- 5 
= 0 . 4 6 ° C . 

Actually, som e o f thi s hea t wil l b e absorbe d b y recrystallization , s o tha t th e 
resultant ris e i n temperatur e wil l b e eve n smaller . 

There i s thu s a n overal l hea t deficienc y withi n th e ice-sheet , whic h wil l hav e t o 
be balance d b y th e absorptio n o f som e o f th e hea t transmitte d acros s th e rock-ic e 
contact, an d whic h wil l resul t i n a  reductio n o f th e vertica l temperatur e gradien t 
within th e ice-sheet . 

A complicatio n i s introduced , however, , b y th e fac t tha t thi s generatio n o f hea t 
by frictio n i s no t distribute d uniforml y throughou t th e ice-sheet . Mos t o f i t wil l 
be concentrate d i n a  comparativel y thi n laye r nea r th e bas e o f th e ice-sheet * and , t o 
a firs t approximation , th e amoun t generate d a t an y on e poin t wil l b e proportiona l t o 
the velocit y a t tha t point . Accordin g t o Bul l (1957 ) thi s i s give n by — 

2.4 X  k  X  L  calorie s pe r sq . cm . pe r year , 
where: k  =  yiel d stres s i n bar s =  1  approximatel y 
and: L  = latera l movemen t i n metre s pe r year . 

This mean s tha t wit h velocitie s o f th e orde r o f thos e observe d a t Moun t Hender -
son (1 5 metre s pe r year) , th e hea t contribute d fro m thi s sourc e amount s t o 3 6 calorie s 
per sq . cm . pe r year , o r th e sam e orde r o f magnitud e a s th e geotherma l hea t flux . 
In som e o f th e majo r ice-streams , suc h a s th e Lamber t Glacier , o n th e othe r hand , 
with possibl e speed s o f severa l hundre d metre s pe r year , th e hea t receive d fro m thi s 
source ma y b e a s muc h a s twent y time s th e geotherma l hea t flux . Simila r conclusion s 
have bee n obtaine d b y Robi n (1955 ) an d Loew e (1956a) . 

A C K N O W L E D G M E N T S . 
In additio n t o persona l observations , thi s Bulleti n embodie s th e result s o f muc h 

team-work fo r whic h i t i s difficul t t o assig n individua l credit . Th e autho r i s indebte d 
to al l member s o f th e 195 5 an d 195 6 A.N.A.R.E- . parties , wh o contribute d directl y o r 
indirectly t o th e succes s o f th e exploratio n programme . However , h e woul d lik e t o 
acknowledge specificall y th e assistanc e o f th e surveyors , Messrs . R . H . Lace y an d S . L . 
Kirkby, wh o carrie d ou t th e survey s fo r measurin g th e latera l movement s o f th e ic e 
and wh o provide d man y othe r basi c data . Th e pilot s o f th e R.A.A.F . Antarcti c 
Flight, Squadro n Leade r D . Lecki e an d Pilo t Office r Joh n Seaton , als o mad e availabl e 
much valuabl e informatio n fro m reconnaissanc e an d phot o flights , includin g flight 
logs wit h rada r an d pressur e altimete r records , whic h mad e i t possibl e t o comput e 
plateau height s i n otherwis e inaccessibl e areas . 
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The autho r i s als o indebte d t o th e Officers-in-charge , Messrs . J . Bechervais e an d 
W. Bewsher , an d t o th e Directo r o f th e Antarcti c Division , Mr . P . G . Law , fo r muc h 
encouragement an d man y valuabl e suggestions . 

Finally, h e wishe s t o recor d th e par t playe d i n thi s wor k b y th e dog s o f th e 
Expedition, notabl y Butch , Mac , an d Dee , wh o prove d wonderfu l companion s a s wel l 
as fin e workin g animals . 

Since hi s retur n t o Australia , h e ha s benefite d fro m extensiv e discussion s 02 1 
geological aspect s wit h colleague s a t th e Burea u o f Minera l Resources , th e Geolog y 
Department o f Melbourn e Universit y an d th e C.S.LR.O . Mineragraphi c Section . 
Dr. F . Loew e o f th e Melbourn e Universit y Meteorolog y Departmen t an d Dr . G . d e 
Q. Robi n o f th e Scot t Pola r Researc h Institute , formerl y o f th e Australia n Nationa l 
University, hav e bee n referre d t o fo r a  numbe r o f discussion s o n glaciologica i 
problems. However , wit h th e exceptio n o f a  numbe r o f contribution s o n th e opaqu e 
minerals, radioactiv e minerals , coa l an d recen t organi c matter , al l o f whic h ar e 
specifically acknowledge d i n th e text , al l laborator y wor k wa s carrie d ou t b y th e 
author himsel f an d al l conclusion s ar e hi s ow n responsibility . 

The photograph s ar e produce d i n par t fro m th e author' s Kodachrom e trans -
parencies an d i n par t fro m trimetrogo n photograph s o f th e R.A.A.F . Antarcti c Flight . 
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