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SUMWMARY

" The work desoribed in this report is a continuation
of that carried out in previous years. The rocks generally
are similar to those described in earlier reports, viz.
granite gneisses and migmatites, quartz-feldspar-garnet
gneilsses and quartz-feldspar and pyroxene gneissgwith
extreme metamorphism these last two grade into charnocuitic
gneiss; "dolerite and metamorphosed basic dykes cub thecc
gneisses. Quartz-mica schists occeurring in the southernm
Prince Charles Mountains have a notably lower metamorphic
grade than the other rocks of the sector. "The Permian
sediments at Beaver Lake were also examined. Evidence of
blook faulting was found throughout the area.

Raiaed beaches were found at Amundsen Bay. ' nghly

_ saline lakes in the Vestfold HBlls are due t0 concentration

of seawatg:_in bagins_;gp}atgd by_a fallAin tpe sea level.

" Analyses are given of water samples collected at

.1nter#als from these lakes, and of water from Beaver Lake,

which is shown to be part of the Amery Ice Shelf,

- Measurements of snow and ice accumulation and
ablation were‘continned;”and'a“detailed account kept of ~ '
seaice conditions. ~ Using measurements of the rate of flow
of ice, along a line of known thickness, calculations are .

‘made of the mass economy of the plateau. . o )
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INTRODUCTION

This report embodlies the results of geological and
glaciological work by the writer while based at IlMawson as &
Member of the 1958 Australian National Antarctic Research .
Expedition. The work was a continuation of that carried out
since 1954, and consequently this report is, to zome extent,
supplementary to those by Stinear (1956) and Crohzn (1959).

During the year, the writer made fisld trips to

“ the following places, involving 126 days in the £leid, and

80 hours flying time: a traverse north of the Framnes
Mountains to measure ice thickresgs; the east end of the
Robinson Islands, and the Auster Emperor penguin rookery;
Mt. Hordern; Beaver Lake, and several points in the :
Prince Charles Mountains; Grove Runataks; Amundsen Bay,
Nye Mountains and Perov Nunataks; and a sledging journey

of 410 miles from Amundsen Bay to lawson. Geological
observations were also made from the aircraft during various

flights. 7
~ The routes of these journeys are shown on map 1.

. In addition to these journeys, a numbsr of dne;day
trips were made to Mt. Henderson and the islands within g
few miles of the camp. :

During the voyage to Mawson, landings at Lewis
Island and at several points in the Larsemann Hills allowed

examination of the geology at these places.

A brief description is also given of sbecimens
collected from the Wilson Hills area of Oates Land by
Je Hollin early in 1959. _

Unless otherwise specified, all laboratory work

e

.was oarried out by the writer, and the conclusionms are his o

own responsibility,

PREVIOUS WORK

Lo

- With the exception of Beaver Lake, none of fhe | _2“5 :
inland areas had previously been visited. Reports of earlier‘}

geological work by A.N.A.R.E. personnel are those by

Stinear (1956), and Crohn (1959)” (who alsc lists earlier
work). Segnit (1957) has described a sapphirine bearing
rock from Mawson. Brief accounts of work by Soviet '
Antarctic Expeditions are given by Ravich (1958) and Ravich
and Varonov (1958) '

: - Earlier glaclological work isldescribed by -
Loewe (1956a, b) and Mellor 1958, 1959 a, b, and 1960). -
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*  When this report is referred to in the text which
fol%oge, only the appropriate page number will be
quoted. . )
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GEOHMORPHOLOS

TOPOGRAPHIC FEATURES

In their general form, the rock exvosures of the
erea can be divided into three groups: (1) The coastal P
outcrops, most of which are islands or bluffs; or low S
hummocky hills projecting from the edge of the ice sheet,
with deeply indented coastlines and many lakes. (2) Toiand
exposures of the Alpine type, with jagged ridges and sharp
peaks, (3) Large steep—sided flat topped expo sures.

' The first of these groups has been described by S
Crohn (p.15); the saline lakes of the Vestfold Hills are S

-desoribed in a later section.

The second group is exemplified by the mountains R
of Enderby and Kemp Lands, and by the Grove Nunataks. The
topography of these features is largely the result of

.sculpture by lce movement and rivation, The details have
commonly been controlled by the foliation of the gneisses

or by lines of weakness such as shears (Plate I, fig. 1).
Avbandoned cirques can be recognised on many of these Peaks
(Plate I, fig. 3). It is probable that the original relief
was the result .of block faulting, but although many of the
ridges rise to approximately the same altitude, it is difficult:
to recognise o0ld land surfaces, so deeply have they been .
dissected. An exception is Mt. King, where several small

flat summits occur between 3000 and 4000 feet above sea level.

' "The flat-topped outcrops of +the third group are :
best developed in the Prince Charles Mountains and along the - -
eastern edge of the Amery Ice Shelf, The exposures consist

-of blocky massifs, whose steep sides, with few or no projecting

spurs, rise abruptly from the ice to level summit surfaces
several square miles in area (Plate 2, fig. 2).

These long straight rock faces are notched by -
cirques., Many of these still contain active ice, but others .
are quite free of ice, and have been left "hanging" above the :
present surfaoe of the ice can. ,

These flat topped summlts evidently represent an " )
0ld erosion surface, now greatly disrupted by block faultlnga L
In the_southern Prince Charles Nountains, the surface is | t
several thousand feet above sea level, e.g. Patrick Point
rises 6800 feet above sea level, and over 3000 feet above the
Lambert Glacier. On the other hand, around Beaver Lake, R
and along the eastern side of the Amery Ice Shelf, extensive ‘.
plateau surfaces occur only a few hundred feet above sea ,
level (Plate 2, fig. 3). On the eastern and north-western . :
sides of Clemenoe Massif, broad terraces a few hundred feet ;'\
above the ice are the southeranet low level representaulves h“‘h
of the old surface.: B R \

The latest movement along these fault lines “$J \
in comparatively recent times, and many scarps are still \y\
prominent, even in the sandstones of the Amery Formation RN
Others have been partially concealed by moraine banked up N
against the scarp. Evidence of retreat of the scarps, due to
back-cutting by cirques, can be seen in places; at the southern
end of the NMawson escarpment, retreat amounts to a couple of

"miles.
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'Vestfold and Larsemann Hil.Ls9

;exposures represent parts of “the orlglnal surface level, which

. terraces in the Vestfold Hills have not been glaciated,.

i'MORAINE

e

Althounh the extremely 1eve1 nature of the summit
r1‘,,teaux of the various mountains owes its perfectlon to .
partial submergence of the bedrock topograpny by moraine, . - .9
inspection of the massifs from the air, and examination of B
aerlial photographs leaves little doubt that the ridges
of bedrock all rise to much the same height; the meraine
merely fills ‘the intervening valleys.' Along the north-western
side of Radok Lake, the 1ip of a fault scarp (the Anery Fault)

~has been notched vy a Series'of:gullys;” Al¥hough in this -
‘case the whole area has been buried by moraine, the origimal - .

top of the scarp is revealed ds a series of projectiing -
buttresses high sbove the lake (Plate 3, fig. 2)

hle that the rldves .of the
he eXposures down the eastern

It is rather remaria

ci-t

gide of the Amery Ice Shelf, the area around. Beaver Lake, _
and the terraces on Clemence lassif, all rise to roughly - L
the same height above sea level (between 300 and 700 feet)o g
Crohn (p.16) has also recognised an old surface along the .

~coast between Mawson and King Edward VIII Gulf, from 100
_t0 400 feet above sea level, Around:the coast at Amundsen
" Bay, to00;. there is evidence- of an old surface g few hundred

;feet above sea level.__l"

‘One is tempted to’ speculate thau the tops of" chese

underwent little or no vertical ‘movement durlng the block

faulting which elevated the present ranges. TMuch more work
will be required, however, to ‘show whether or not this is ;
‘the case. . The rocks throughout the region have been free of
“ice for a long time. - Honeycomb weathering is well advanced

in the quartz~feldspar gneisses at Amundsen Bay, (Plate 4, _le

.fig. 1) and in the sandstones at Beaver Lake. VWater worn
‘gulleys were seen av several pldces, notably Beaver Lake ard
'Amphltheatre Lake. The deep (200 feet) gully between =~ -

Radok Lake and Beaver Laike would reguire prolonged stream
activity, even in the relatively sort sandstone (Plate 5,
fig. 3).  Rock stacks around Beaver Lake point to a
considerable period of subaerial erosion. The wave cutbt

because incoherent shell beds on them are guite undlsoufbed.
This last feature. would indicate the Vestfold Hills to have

-been ice free for at least 5000 years, i.e. since the time of  'f;

the climatic optimum. The actual retreat of the ice was
probably even earlicr than this. Snumskii (1957) considers
that the Bunger Hills, (which are comp*;eble in area 1o the

Vestfold Hills) have been An existence for at least 10,000 .

years.

. Crohn (p.20) has d1v1ded the moraine deooolts T LA
into an older high level group and younger low level groups | .\
The greatest development of the former is in the Prince Charles\
Mountains, where extensive deposits high above the present 1ce SN
surface reveal prolonged burlal by ice 1n uhe past. L &

In additlon to these dep051ts, eXuen51ve terraces -

:of high level moraine were found at the Leckie Range, T " a:

t. Riiser-Larsen, and Amphitheatre Lake in the Nye Mountains.

.At the first of these places, the moraine partly fills valleys

in the range (Plate '3, fig. 3); 'at the other two, the deposzu-
are along the sides of mountaimous exposures, as accumulations.
several hundred feet thick (Plate '3, fig. 1 5, where terraces
at several levels indicate pauses in the lowering of the ice
surface. - .The largest develOpments of younger moraines are
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along the "downvt;eamﬁ faces of extensive rock exposures;
here the deposits may be many tens of Teet thick, with very
uneven and hummocky upper surfaces. This moraine usually
passes into a medial morzine, which varies in appearance from

.82 line of scattered bouLders to a long trail of debris (Plate 4,
- fig. 3). In places, young terminal moraine at the srout

-of a cirque glacier, may actually overlie & deposit of old
~ high level moraine, e g Amphltheatre Lake (Plate 3, fig. 1).

RATSED: BEACHES

At the north-cest corner of Amundsen Bay, a number of
smn11 shingle beaches occur around the base of Mts. 0ldfield

and Rilser Larsen. These consist of smooth well~-rounded pebbles, -

 with tairly good sorting, ranging from one t0 three inches in

diameter; large rounded boulders are partly buried in this

".ghingle. -~ At a height of about 25 feet avove sea level ihere

- is a sharpy line of demarcation between this well-rounded -
‘debris and similar sized but qulte angular fraguents which show.
-no signs of ‘wave acticn.

"As thesge shinéle beacnes occur even in oheleTGd :

"'inlets, it is unlikely that wave action, even during storms,

could bring about rounding of pebbles at a neight of 25 feetw

'~ above the present sea level, It secms then, that-they represent
¢ raicsed beacnes, formed during a period of higher sea level; such

beaches have been found in several other plwces arcund the
Antarctic coastline, e.g. btlllwell (1918, p.20), m1gnols

(1947); and Adie (1953).

In the Vestfold Hills, about a mlle norbh— 23t of

-+ Davis, 18 a broad quite flat expanse of moraine several sguare
. miles in extent, and only a few tens of feet above sea level.
Although it was not examined closely by the writer, it gives

the impression of modification by wave action; in particular,

...+ the very flat surface is not at all typlcal of extensive areas
oL rof moraine.

East of Davis, several 1&rre iukes occur along an east—
West trending valley, 2ll have a surface level below present sea
level (Lake Dingle = 32 fect, Lake Stinear - 54 feet, Deep Lake -

182 feet, Club Leke - 107 feet, unnzmed Leke — 88 feet).

/

FIG. 1.

Tecrace ko.(g}\fg) Lake Stinze.m
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With the exception of Lake Dingle, the sides of these lakes are
generally steep to precipitous,; the slopes rising sharply from
the water or narrow steeply inclined boulder beaches. Breaking
the line of these c¢liifs is a well defined terrace, varying from
a couple of feet to several yards in width.  The barrier
between the lakes do not risc much ahove the level of the
terraces, which is approximately at sea level. Mro. Wo Simm

of the Australianr Forestry School kindly measured by photo-:
grammetric methods, the height abeove water level of several
points on the terrace around Lake Stinear. These heights
relative to sea level,. are shown in Fig. 1. These terraces
were formed by wave action during a period of higher sea level,
when the present lakes and the sea were joined. This matter

is discussed in the next secetlon.

-'"''Collections of fossils were made by B.H. Stincar and
the writer from the shores of Deep Lake and Lake Iingle. The
macrofossils were determined by Dr. Mclichael of the Ausb a2lian
Museun ass . :

Pelecypoda ;
'Laternula ellintlca ,'_,King and Broderip .
Lima hodgsoni - .ﬁ? .Smith -
._Malletia;pollucida N é_ Thiele
Pecten colbecki - Smith
'  :Thrac1a'merid1bna1is5 o Bmith
GastrOpoda e .
Nacella depressa :'_ :  Hedley

— . Also worm tubes bearlng a small vermetid gastropod
possibly Stoa. All the gastropods are rather worn, so that
identifica tTon is very doubtful. .

: L. elliptica and worm tubes are parulcularly common
on the terrace around the souunern gside of Lake atlncar.

All these for:s are stlll in existance around the
Antarectic coastline. The remains are odbviously not wvery old;
most show their original colourizng, axrd many still retain parts
of the nacreous interior surface. Three of the forms :
(P. colbecki, T. meridionalis and L. hodescri) were recorded
by Hedley (1916} irom raised beachee at liciiurdo Sound.

In sand samples collected by B.H. Stinear from the
120 feet level at the north west correr of Deep ILake and from
the terrace south of Lake Dingle, IlMiss I. Crespin of the Bureau
~ of Minerel Resources identifled the Iollow1n foramlnlfera
(Crespin 1960): _

Quinqueloculina serra Crespln

Pyrgo patagonica (d'Orb, )

Pyroo peruviena (d'Orb. )

Cornugnira tasmenlecs Parr

Trocharmina malovensis Heron-Allen and Barland
Lagena ? protea Chacstex :

Tagena gracillims (Sequenza)

IFissurina reverssns {Leron-Allen and Earland)
Peratissourins subovata Parr

Parafigsurina lateralis (Cushman)
Parafissurina fusulitormis Loeblich and Tappan
Paraligsurina tricarinata Parr

Oolina caudigers (Wiesner)

-Oolina gLobosa_IM1ntagu) '

'GIandﬁlina lacvicats Reuss
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It will be scen that tae most accurate values of
those previously obtained were the ones from the north wesi
corner of Lake Stinear, which was to some extent sheltered

' "by the high oliffs, from direct sola,r radia‘ciono

- A number of wafe*‘samples were collected throush-

"the yeé.r by the men at Davis. The report on the analyses

of thesge :samples, and of those collected the previous yeer

- by B.H. Stinear, is quoted as Ap_péndix IIT of this report.
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Date L. Dingle ;

14th Feb.;’“

28th Feb.{f}i
13th Mareh
3ist March .

10th April -
24th April

7th Uay
21st lay

5th June o

 19th June "

© 16th July
31st Julyﬂ:"

13th Nove --.=3

27¢h Nov.

iT??;_,

1.5

-3 -
B R A
=9

- =12

“1195

=t4es

“fos |

.7-‘

TABL? I

Y B

.-1505

18

b. Stlnear ;Alr Temg o Remarks "
. c S

=22

=11.5

215

'Winﬁé\werefliéhtfin 21l cases.’

”ABLV 2

& Cloud
Overeassy
Overcash

Sunny
Suany

Intermittent weak
sun .

Ovexrcast
QOvercast

Cvercast « gsun
below horizon

Sun below horizon.
L, Dingle frozen
ezcept for patch
on south sides
northern 1/3 of
Lo Stinear frozen.

Overcast

Intermltﬁent sun f
Lo Dingle free of
ieceo _

Intermittent sun9
most of L. Dingle
- covered by sofd |
ice and snow
cover 4 inwhes L
. thiclk. L
. . Overcast. 90%:"
. of L, Dingle
- covered by 3 **fﬂ
inchen of mofe |
rlce unﬁ BnOWoifﬁ'

-

Water ucmneratures, Lake Stinear 23/12/58 '

Lake Dingle

. Lake Stinear

Deep Lake  .

Site
1 |

o
nwor

03-4101!0

Shore oo

6.7°C

8. .2._.'".2 P
69 6 . |

S T
ite f

air temperature af Davis was - 1° c._

Tt

The day was overcaot, w1th 1itsle w*tﬁ, the

-5 yards omt

. 4.5%

N

6.7 (shallew water)

5.6

6.6
4.2
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There are four possible causes for the salinity
of these lakes: Windblown sca gpray; percolation of seawater
from the ocean through mcraine; . chemicals derived from rock
weathering; ' -concentraiion of seawater in basins isolated by
a eustatic fall of sea lcvel. .

The fir st two of tne ¢ -can be ea31ly dismigsed. .
Even over an extended period of time, it is unlikely that
enough spray could te added to produce the present brines;
besides, lakes closer to the ocean, and smaller, which should
thercefore be even more saline than those under consideration,
are fresh, or at the most, slightly brackish.

Tre second case is cven more improbable. “Asg nuch
of the ground is permasnently frozen, grouwndwabter circulation
will be extremely limited; and Deop Lake, at least, is almost
completely surrounded by rock.

In the third case, the rocks of the area are not such

- a8 would give very saline solutions, and again, freshwater lakes

occur on rock similar to +hose around the saline lakes.

MOot important, none of these three causes can explain
the abundant marine fossils found around the shores of the lakes,..
which show conclusively that the lakes were once part of the sea.
The chemical composition of the lake waters, too, suggest that

' the lakes were once part of the sea. Haldane (Appendix III)

condludes that "the present brines have arisen by the evaporation

- of water from seawater with sodium sulphate alone or with sodium

chloride being dep051ted in the process."_

The greater concentratlons of Club and Deep Lakes is ..
probably due to their smaller drainage basins, as a consequence N
of which they receive less runroff than the other two lakes ‘
during the summer melt perlod. '

It is hoped that a radiccarbon age determination
on the molluscan remains will give an indication of when these .
lakes were 1solated. This event must have occurred in falrly
recent times; the writer believes that it was the result of
the lowering of sealevel with the waning of the climatic
Optimum about 3500 years ago.

HYDROLOGICAL AND OTHER OB%ERVATIONS, BEAVER LAKE.

Beaver Lake is an’ expanse of relatlvely smooth ice,
about 30 square miles in area, at the southern end of the area
enclosed by the horseshoe shaped rock outcrops of Jetty .

. Peninsula; Flagstone Bench and the Aramis Range. A long
~narrow extension of the lake runs aleng the eastern edge of -
the Aramis Range. .

The lake COnsists'of clear ice, containing numerous
streamns and efflorescerces of trapped air bubbles. The surface
is cusped and rather uneven, with long swells a couple of inches -
high and two or three feet wide running across it in a north-
westerly direction. Low mourids on the surface, consisting of
a mixture of opaque white, and clear ice, represent melted and -
recrystallised snow drifts. An analysis of the ice of one of
these mounds, and of the lake 1ce, is given in Table 3.

(See also Appendix III ) _
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Analyses of witer and ice, Beaver Lake..

Ice from surface

Normal‘?: Lelted Snowdrift - ~ 24/10/58 2/1?/58

. Water from rafted zone

Ca,Sr §less than §1ess than 0,012 o 016
; 0.1 ppm 10.1 ppm. '
e : SR 0.032 0.044
W oy 6.2 0343 0.470
K 0,002 i : o,oo1 0,070 0.010
HCO;  mil iiﬁf- Cnil 0006 0.008
S04 o 004 0,004 -+ .0 0,086 0,130
O,Br 0,004 -+ 0,002 . i 0,626  0.850
‘Total - .fff' "  - 1,115 1.528

Observations by the party which cemped at Beaver

Lake in November 1957, led them %o believe thai the ice surface. . .’

of the lake was afloat.” There is ample evidence to support
this conclusion,’ Around the edges of the lake is a zone of
rafting, up to 20 yards wide and 15 to 20 feet hlgh in places
(Plate 6, fig, 1);. at intervals, water wells up through this
zone, spreads over the nearby ice, freezes, and isg in turn
buckled and rafted. Over a period of a fortnight, the amount -

of rafting increased noticeably. From our camp on the ice,':l._:_i

continual sounds of movement could be heard, together with

the gurgling of running water. Analysesg of the water welling. .
up in the rafted zone are listed in Table 3. Most of the area .
between Jetty Peninsula and the Aramis Range arpears from the
alr as a series of N.N.E. trending ridges, with long straight
valleys intervening, and transverse notches at intervals.

These ridges are actually lines of ‘icebergs, some of which,

L !“
-

1
kX

in the southern part at least, are 50 feet high. Further north L

{the height appears to decrease, and the valleys are not so wideo
These bergs originate from the Nemeslis and Charybdis Glaciers;:
at the north-west corner of the horoeshoe, east-trending flow
lines swing south and ¢an.dbe followed into the horseshoe .
area for several miles. e : :

These 1cebergs are eV1dent1J afloat. Water is welling
up around the cdges of some; others have Joppled9 breaking
up the lake ice around them; +this movement was in cases, quite

"recent, as snow drifts had been truncated and rafted, and the

cracks were not filled with new snow. Many of the bergs are

M

composed partly of black ice, at least 50 feet thick: the colouf.;:
becomes less intense down from the top, and some distance dowa, - . .

spall irregular areas of almost clear bubbly ice occur. The
is

overlain by clear ice with a vory high proportion of aixr Tl
(about 30%) giving it a white upague avpearance. The azo

+
1)
iales

content of the black ice, on The other hand, is very low.

The black ice also contains s moderate amount of
fine sand, and in cases melt water running down the sides of
bergs was building up small plles of ,.sand at the base of the
berg. Thin parallel laminse of coarse sard, with sporadic
blocks of sandstone several inches’ in extent, otcur near the
top of the black ice. From berg to berg, these correspond in
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nunter and distance from the top of the black ice, and so

must originally have been quite extensive. These laminae

probably represent basal shear layers in the ice. (cf. Rausch
1959, ».13).

The black colour of the ice aprpears to be.due to
the low proportion of enclosed air bubblesg, 2ided by the
fine included debris.

Blocks of sandstone, some weighing a'hundredweight :
or more, occur on the surfaces of tilted bergs, and less

- commonly, on the lake ice. Most of the fragments are

angular, ‘but a few rounded ones occur. Some fragments of
black carboneceous shale were glso found but no metamorphic
rocks were seern. This msans that the rock debris must
have been incorporated into the ice east of Mt. Loewe,’
because no sediments are known west of the Amery Fault.

- Areas of ice between the bergs are quite clear,
except for streams of air bubbles; the proportion of these
ie nmuch smaller than in the ice of Beaver Lake, This ice
probably derives from pools of water running from the sides
of the bergs. In a few places small plles of sand and
mud occur on the iceo

Desnite the amount of rock debris on the surface !
and the prevailing high ablation rate, there is a surprising '
absence of cryconite holes; some of the larger fragments
lay in shallow depressions, but most showed no signs at all
of melting into the ice.

As oppertunity offered, the surveyor read a series
of vertical angles between a theodolite set up on the ice,
and a point of rock on the nearby c¢liff; the distance between

the instrument and the point was found by triangulation.

By this means, the heights shown in Table 4 were obtained.

' Fig. 2 shows that these movements fit quite well into the
© pattern of a semi-diurnal tide.

&

DABLE 4 ° E
Height of ice surface, Beaver Lake . o i
(in feet above an'nﬂﬂtrary datum) i - .y
Date . Dime (@) . Height B
. _ L . vy i !
24/10/58 . 0650 / ";,13_ - A2 o
0935 gt 4.8
1115 : 4.5
1210 4.3
1305. 3.9
1410 3.7 !
B S 1515 3.7
25/10/58 0130 3.2
0210 3,0
0310 2,8
3.1

0405
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Date Time (GMT) Height
27/10/58 . 0425 1.6
0535 2.2
0635 2.7
0735 3.4
0835 3.9
0945 4.5
1020 4.5
1050 4,6
1130 4.5
1300 3.7
1400 3.2
1430 3.0
1530 2.8
.f ' R
Fig 2. |
.-Tia'o.l m;Jvc mc.nfl Beav(,r Lake. ! '
) o
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The increase in the amplitude may be only apparent,'due\\

to movement of the theodolite station as the ice was rafted up
On the other hand Crohn (personal -
communication) has pointed out that tidal measurements at

towards the clififs,.

- Mawson show a great range of amplitudes, 2ud the Beaver Izie
neasurenents could represent the same variation,
the water oozing through the rafted zone is only brackisliy
and the ice of the lake surface is almost fresh, it is evili: s

W Fe 7,
Thueg, zlviacuga

!

that the Beaver Lake area is actually an arm of the sea. LS

‘brackish composition of the water can be explaired by dilution

of the seawater by partial melting of the enormous volumes of

R S
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'be severely restricted by the great length of the ewbayment

- never been visited during the summer, , -

_consists (4556)

~

-12- - | ,. v

freshwater ice added by the Nemesis and Iambert Glaciers. -
Mixing of the salt and freshwater by oceanic currents will LBy

relative to its width. The ice of Beaver Lake itself, on
the other hand, is probably formed largely from meltwater

runoff from the nearby ranges. The length of some of the _
streams of trapoed air bubbles (allowing for amounts lost RS
by ablation) indicates that at some period water must have A
been a couple of fesh dcep on the lake. The extent of the. A
present summer melting is not known, as the. main lake has e

REGTONAL GEOLOGY]T'

In this section, a separate account is given of each

of the areas visited. The origin of the various rock types . *
ig discussed in the section on petrology. ' A generalised B
geological map is orasented as Map 2 of this report. o
{

LEVLS ISLAND -

"Lewis Island is a small dome shaped island thlrty
yards from the edge of the continental ice sheet on the’
astern side.of Davis Bay, in position 66906'S, 134022E.
It is about 300 yards long, 200 yards wide and 90 fee® high
(Plate 7, fig. 1) and is connected by a partly submerged.
rock shelf to rock exposures in the ice cliffs.

The mavnetlc declination was found $o vary beﬁween
7o°w and 1009W within 24 hours. At the time of the geological

work, it averaged 9C°V.

'The rocks forming the island are mlgmatltes,
consisting of a grey fine o medium-grained gneissic biotite
granodiorite, and biotite hornfels. The granodiorite is :
predominant, but bands of hornfels are falrly common, - espe01ally '
on the northern sgside of the island, where they are up to RS
5 feet wide, and mostly sharply demarcated from the i
granodiorite.  Ilsewhere the barnds are thinner and tend to

_be discontinuous. Small well deiined inclusions of hornfels :

occur in parts of the granodlorlteo

composed mainly of feldspar and biotite. Variation in the

. The hornfels is a fine gralned granular rock, *§'j“
ratio of these two minerals produces a marked banding. The & -
t

" proportion of biotite varies from less than 10 to 50 or 60 - p\:f

percent of the rock. . L AN

' Small nésts of epidote, and scattered grains of
pyrite, also ocour in the hornfels. The granodiorite

of andesine, quartz, blotite and perthite,
with accessory pyrite, magnetite, spinel, sphene, calcite,

.clinozoisite and muscovite; the last three and some of the -

magnetite may have been produced by alteration during crushing .
of the rock as they are concentrated along lines of gramulation.
Perthite is generally present in only small amount, but in

places is common as pink crystals, up to an inch across; <he.
granodiorite containing these is richer than usual in biotite.
Along the linss of cataclasis in the rock, the grain f:agments
(mainly quartz} have been partly recrystallised, so that

their boundaries are highly sutured. Narrow pegmatlue velns
occur, compcsed of white plagioclass and pink pOugsn feldspar

. as crystals up to one inch across, with some quartz, brovsr

garnet, small biotite flakes, magunetite and pyrite. Some

~ contain thumbnail sized hornblende grains instead of bioctite.

¥ Numbers are those of +thin sScobions in the Bureauq -
of Mineral Resources collection. Q&
: _ \

~
Lt a

\
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A few of the wider ones (up to six inches .across) have a

zonal arrangement of the feldspar and quartz. The pegmatite
veins are straight and sharp-edged and run both across and

r parallel to the folvltlow of the country rcck.

In o be pl LCE8 NATTOW gunes coatain a network of

,-..thin epidote veins. . Veinlets and knots of whlte quartz
with small brown HdrﬂOUu, and of . clear querts with sporadic
. uerte, also occur, .. The.shrike of greisses is a counstant

0700, and they .dip, to the south at’ 500 to 700

Only one obv1ous erratic vias. noted 8 boulder right

.i,.at uhe-sﬁmmlt of the island, con°1~t1no of grunlte gneiss much
.. 'more ferric.than any seer. on the islard, and cut. by several
'j,feldgpar veins,” . :

'\

Ice pollshed surfaces were seen at several places

“on the island. ;

MIRNYY .

A brlef Vloit wa.s made %o the RuSOian station

- Mirnyy in the Haswell Islands, (McLeod 1958). These islands

were Tirst visited by members of the western party of the
Auctralasian Antarctic Expedition (1911-14); a detailed
account of the geology is given by Ravich and Voronov, (1958).

‘The rocks of the station area are charnockitic granular '
.gnelss (4557), unusual in that they carry swall amouunts of
‘biotite and hornblende, and the hypersthene displays broad

lamellae of clinopyroxene; the dominant feldspar is oligoclase.

- Dark incluslons are common, and lenses of quartz occur in a

number of places. f. o RERERET P

'f-; ‘The rock, except for its hioh content of plagloclase,

.‘anpears to be comparable to a veln rock in coarse charnockite,
..udesoribed by Nockolds (1940) from ‘the .same. area.,

These are a group of 1ce-free ridges projecting

~ from the edge of the ice sheet at about’ 6902515, 76920°E.
, Including the numerous outlylnn islands, an area of about

30 square miles of rock is exposed. . The outcrops present a

rather ridgy topography, rising to about 400 feet above sealevel. - .

.

Numerous small: lakes occur in.the va lleys,- some. of these taste

Moreine is not ‘common’ on the hllls, but some of the ‘-,
debris in the valleys could well. be ice transported materlalo :
Polished surfaces were seen in’ several places. o

‘The magnetic decllnatlon (8th Feoruary 1958) was

Stinear exanined. the eastcrn pa:t of uhe area

. din 1957,'finding rocks sgimilar. to. those described belows 40

Lichen Island;, 12 miles to the west, was visited by Crohn in . . .

1955. In T*‘eb::'uary 1958, -landings were made at three glaces_hﬁ"*-
3 .

in the central and wes tern parts of the hills. (Flgo

UL
w0l

The rocks ars mlgmstltlcg consisting of ﬂuaruz= «
feldspar—garnet gRelSQCo and hiornielses with banas oP coargs

massive granite up to 10 feet thick.. . . N
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‘The typical ﬁﬂGiSS (45)9) is a fine 40 medium grained.
light coloured rock,’ conualnina very Tinely perthitic notach
feldspar,y quartz (occurring both as ‘shapeless grains and a3
snall eircular blebs included in the feldspar) andesine, faintly
pink garned, red brown biotite and accessory zircor, epidote,
ap331te and mapngulbe, some <i the nlagloclase graﬂns have ...,

enaikitic fringeso In places, the garmets form thin, whispy FRRA,
°+T ealcs throudh the rock; in others, gernet and biotite - T
becone quite comizon, and the garnet tnen forms sugary textufedw;;gj
nodules up to half an inch acxresss - Some bands, a foot oxr two ..
wide, are almost entirely gafnota; In the ceatral part of the . .
hills, the quartz-feldscer-garnet gueiss contains rumerous - o
nodules, 3 inches across, of coarse red-brown garnets; veins ;

- ard grains of magnetite are common in parts of this rock, and B .§

&lso in scme of the grarites (ohﬁraeteflscu by a ereamy colour).
On the mainland in the western pert of the hills occur a rumber .
of layers up to 30 feet tnlC&, of fike to meditm greined feldspar~-
biotlte-pyrovene hornfels, with a banding due to variation B
in the concentration of the derk minersls. On a ncarby island -
bands of schistose biotite-feldspar-guartz hornfelg contain lensss,:
several feet long, of almost pure biotite. On this same island
ie a body, scveral feet across, of a dark, massive fine %0 medium
grained magretite rich rock, containing (4558) hypersthene, . -
?with pleonaste closely. assoc1aued) bio’citc_9 pale SRS
brown hornblende, partly serpcnbinlsed olivine, pyrrhotite and @7,
apatite. The texture of this rock is typically igneous, and '
the mineral composition 2190 cuggests a2n ignecus origin, but no
other gsigns of igneous uctivity were seen in the ares, and

- this rock mey have bLecn produced by netascnatisnm,

)

The grznite is a ‘coerse grained massive red or creany
coloured rock made up of potash feldgper Ana guartz (1n cases
J°thStine) with rare biotite and garnet. The granite bands
all have a sharp straight margin against the gneisses Coarser
peguatitic rocks (generally of ouartz and f@ldspar only) form

~lenses several feet thick

Most of the rocks in thl arca, esnecially thosy Lleix

. 1n iron, show & slight dezree of weathering. Limonite is

common along joints and the hornfelses are sﬁained'brdwn; EAkICH
feldspars of much of the gnelss hnve a brownish tinge, and the
rock is rather frictble° . g
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rocks with a 31milar strike (030 ) d1p west at 30° to 500,

- light coloured medium grainéd garnet feldspar rock, near the

' described by Crohn

like those at the north end of the north Masson Range.

"~ NI, HORDERN

- of the main peak. Moraine extends above this saddle for. a

15

In the central part of the h111 <5 thc rocks str;ke :
050 and ‘dip south-east at an average of 509, Small
symaetrical folds are common here,. the degree of folding
varying from open to fairly tight. ~On the mainland, the strike
08 and dip. 30° to the east, oFhile cn the nearby island, -

ROBINSON IQLAHDS

' ' ‘Mhe western 1¢rt of thilg group of islands, 15 miles
north-east of Mawson, is described by Crohn (p 28) as being
garnetiferous porphyritic charnockitic granlue.

Islands at the eastexﬂ end of the group were found to
consist of nmedium grained well-foliated charnockitic graznular
gueiss, with scatterod small aggregates of dark red garneto
The rock contains numerous dark inclusions (up to 10 percent
of the rock in places) elongated along the foliation, with a

. similar texture to the gneiss, but a much higher pyroxene

content, and not 80 well follatedo

T A few veins of blue quartz also’ occur.  The strlke" :
of the follatlon varies between 020° and 0500, and dlps between |

45° and 70° to the west. .

OnlJ one undoubted erratic was seen, a small piece of 3

summit of one of the islands.

MASSON RANGE o 3

This is one of the units of the Framnes Hountains,

- extending south from a point about 10 miles soubth of Mawson.
. The main range consists of three separaie rock masses (North o
' ‘Masson, Central MNasson, and South Masson Ranges), and continues i

south for another.ten miles as scattered nunataksf

The geology of the north Ilasson Rdnge has been .
%y 46)." In December 1958, E. Burnett and *,
P, Trost visited the central and South Masson Ranges, making’ o
a number of geological observations and collecting svecimeng..
The ceniral Masson Range consists of pOTDhyTlulc charnockitie _
granite with dark hornfelsic 1n0¢us;onb, and a few pegmatlte R
veins, and is sheared in places. : S R

A few lenses and, vblns of a rather coarse aplite Wﬂth ;
rare garnet were seen a couple of mlles from the northern end\ L
of the ranre. . . ,\\ 2

Although it was not visited, observations by the '
writer from a distance of a mile or so, suggest that the 1solaued
hill west of the central lMasson Range cous LStS of metabchments L

This was only brlefly v151tea, and little can be
added to the account given by Crohn (p.49). Stone polyg gons
are well developed on the southern side of the col south

7 .
VU A

couple of hundred feebt; and beyond this, bare slabs of ~ =~ _ .
vorphyritic charnockitic vran**e rise gbteeply 0 the summit \
of the mountain. - . - L
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MT. TWINTOP

Mt. Twintop is a twin peaked mountain near the
southern end of the David Range. A ridge and several nunataks’
(Brown Range) continue southward for a few more miles. In
January 1959 a number of speciméns were collected and
observations made by D.A. Brown.

The.rocks are rather different to those occurring
further north, being dark fine grained foliated granitic
gnelss with moderate amounts of blotite and garnet and only
rare pyrozene. Biotite rich inclusions occur, and a specimen
of garnetiferous granite is described as occurring as a velin;
it contains quartz, potash and plagioclase feldspar, biotite
%nd garnet. The rocks strike north-south and dip east ab

5%.. .

Moraine is ‘common on the flanks of the ‘peaks., It
is dominantly boulder and pebble sizes, these two genefally :

~occurring in about equal amounts.

. BEAVER LAKE

"This area was first examined@ by Crohn, who in January

1957, visited the northern extension of the lake east of Mt,-

Loewe. . Stinear examined the rocks around the south-west corner

- later the same year.

" In October 1958 a camp'was'estaﬁlished five miles

“east of Stinear's camp~site in connection with the Prince

Charles Mountains exploration programme, and the ‘opportunity
was taken to examine the rocks east of thooe seen by Stiunear.

The outcrops around the wesbern and southern margins
of the lake are of sediments of the Amery Formatioan (Crohn p.63)
which form ¢liffs and bluffs up to 100 feet high (Plate 6, fig. 1).
Along the southern edge of the lake these sediments are sandstonesg
with a few bands of reddlsh—brown sandy 51ltstone°

The typical sandstone ‘is a creamy or fawn coloured

- rather porous rock, with moderately rounded grains. The grain -

size varies rapldly, and the degree of soriting is only fair.
The particle size ranges from coarse sand to granules, with
pebbles along some horizons.

‘ The domlnant mlneral is qudrtz, mostly clcarg bat Wluh
smoky quartz cormmon in places. A small emount of white .- = g
kaolinised feldspar is generally presenu, and fiay form up to0-%
20% of +the rock; in many specimens, flecks of white clay '
probably represent the last vestiges of feldspar grains.
Sporadic grains of pale pink garnet occur.

A common feature of this rock is the presence of
limonite~rich concretions, These consist of 1ocai;sec

.concentrations of dark brown limonite cementing the graias of the

rock into a hard mass, which stands out in relief on etvosed _
surfaces, or weathers out and lies loose on the surface. - The--
concretions are roughly spherical and range from an eighth $0 v
over three inches across.. In places they form as much as five

- percent of the rock,
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Currens beddizh is well developed in the sandstones
the structures indicate currents from a general west to
north-westerly direction.

Some horizons show penccontemporaneous foldings;

the bedding is highly contorted and overturned (Plate 6, fig. 3),

with several small faults; the tops of these structures are
eroded, and the overlying beds show no sign of siumping.  Near,
but stratigravhlcally above this slumping, is a band of fine
grained greenish grey laminated sandstone, eighteen inches

thick, which contains several sandsione "dykes" (Plate 6, fig. 2)

with a texture very similar to that of the normal arenites above

and> below the laminated sandstone; the bcddlng of the latter 1s
compacted down around the dykes. The materizl under an
inverted-L shaped "dyke" is apparently identical. to the rest

of the band. The largest of the dykes is about anine inches
wide and a foot high.  They appear to be sharply separated

from the underlying sandstone (a wedge of greenish sandstone
actually externds partly under the base of one "dyke".) The
underlying sandstone appears undisturbed, except for one case,
where there is -some minor contorting in the top six inches.

_ Time did not allow a more thorough examinztion in
the occurrence, and no idea could be gained of the mode of
origin of the "dykes". Near the south east corner of the
leke on the crest of a ridge 150 feet above the lake, the
sandstone has been silicified, and parts are mottled with
patches of red limornite. "The.silicified zone is at least
ten feet thick. It is cut by numerous veins, up to half an
inch wide, which are straight, more or less uniform in width,
and subparallel in one of fwo or three directions which
probably represent. joint lines (although there is scme

-~ anastomosing in places). The texture in these veins is the
_same es in the rock on either side but they are white where
the rock is creamy or buff coloured, and the degree of

silicification along them appears to be higher, Exposed
surfaces of the rock produced by Ifracture zlon g the velns, have

a "varnlshed" lock, and scme display s 1c“en51d1ng.

" Unlike those in the normal sandobones, fracbures in

';.this silicified rock rua through the grains, and not around
‘them. In thin section (4560), the silicification shows

es authigerie cutgrowths on the quartz grains, and small .
ivtergranular mosaics of very fine silica grains. TFeldspar-
is present in only small amounts. Apatite, magnetite, and

- rarely, epidote occur in traces. o IR

Although these’ llgnt goloured feldspathic current .
qd;ed sandstoncs are the most common rocks alonv the souuhern
eize 02 Beaver leke, several other distinctive types are

. e

1nt°rbedaed with *thom. One of these is a hard brown feldsnathlc

1

gandstone with ¢l2ar guartz and minor altered feldspar set in ah'%

Garx brown limcritic cement. , : _ -

AR
R

There are also a number of occurrences of reddish @

brovn magsive sandy siltstone'containinb scattered small N

grains of feldspar and quariz. This forms bands several :
feet thick overlain by, and gr aing ¢a0¢d1y into, a few inches .
of creamy grey or yellow sandy ohule or fine SGTQStone, wnich
in turn is overlain stiarply bn cecarse griTe of the fOf:;;
arenites,’ Interbedded in %ho sardy silvstone are lense

up to two feet thick, of grey sandy shale, mottled red, a‘f

with thin red bands, especially towards tThe pase of the Lanz, .

At its base, the siltstone grades rapidly into a \
purple or grey massive fine grained arkose, cortalnlng up to N
50 percent white opaque feldspar, arnd in some bands, a '
dominantly limonitic cement.. This arkose is several feet thlck,
in all exposures, its tase was obscured by screec.

i

e

=
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| About 30 feet 2bove one of these sandy °1ltstone
Worizons is & bed of crkese, varying from one to two feet in'
thickness. thic i3 sepurated sharply above and below from-
the light colourecd feldeswatialce sundstone and differs from it
in hav1ng a strony wurpie colour, the result of the staining
of the feldspars znd the chalcedonic cement (4561) by ironm _
oxide. The coastituent minerals are quartz (ocnerally rather
strained) and potash fe;asoar, with rare blotlite.

"Along the base of this asrkose is a discontinuous
bed a couple of inches thick, of grey laminated fine grained
micaccous sandstone, consisting (4562) of angular quartz and
felispar, flakes of biotite (parily chloritised) and sericite
und magnetite, with interstitial fine s;lty material. Shreds

limonite elongated along the bedding, are a common feature.
mo outcrops of oel or carbonuceous shale were seen on the
ground by the writer, but & number of coal seams, ecach several’
feet thick were seen from the air at the head of the gully
between Radok and Beaver Lakes.  Stinear found seams at the
mouth of this same gully, the largest of which is eight feew
thick. .

" No identifieble macrofossils have yet beean found
in the Amery Formation. = However, after examination of plant
microfossils from samples of coal and carbonaceous shale

collected by B.H. Stinear and P.W. Crohn, Balme and Playford
(1958) place the assemblages in the Upper Artinkskian or -
Xungurian. = The sedlments south of the lake dip S.S.E.
at angles less than 59, with a few almost 1mpercent1b1e
dips to the north—west. Seen from a dlstance, the cliffs
along thé southern edge show a series of broad very gentle
. Tlexures, striking ‘about 60°., = Several fault. scarps, stflklng
~about south-west, can be seen from the alr.

Aérial observation show that’ the sediments extend
. west to Radok Lake. '~ At the southern corner of this lake,

- sediments dipping east at 15° adjoin vertically dipping
metamorphics with an E.N.E. strike. At the head of the valley
Joining Radok and Beaver Lakes, sandstones with ingerbedded
shale and coal sedns strike 150 aud dip east at 3C. Radok

" Lake has evidently developed along the line of the Amery Fault

" (Crohn p.61)." High cliffs of steeply dipping metamorphics
occur along its western side, while along its eastern edge, low
cliffs of sandstone rise %o the chacaotls ;ic low plateau sarface
(Flagstone Bench) of the Amery Formation.

Cutcrops of sediments were seen all along the western
edge of Beaver Lake, but their westward extension is obscured
by moraine. Near the meltwater lake south east of Mt. Loewe, -
the noraine charnges in appearance from a dark colour with
numercus large blocks to a light brown colour with very few’
large blocks., This lake is on the line of the Amery Fault,
and the change in the moraine apparently reflects the change
- from metamorphics to sediments in the underlying rocks.

JETTY PENINSULA

This arn of ck and ice separating Besver lLake fwom
the Amery Ice QFPL’ TLEOs GuGDly about 200 feet above bb”
general level of vhe 1oz area to an yrcnsi‘c rock surfac: 2
which the only relicl ig provided by numerous shallow depzc;u:aas,
ieny occupled by rrozen neitwater lnkes. A4 landing was mala L
on one of these iolies near she north end of the peninsula &7 ”

7002313, 68043'E.
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‘with dips of 70° to 80° to the north. In places the banded

b Loarse grained massive
creamy coloured granitve, forming Lende over 50 feet thick,

and containing feldgpﬂz, guartz, biotlite a2hd red garnets;
generally, the biotite and garngs do not occur together. The
feldspar z4563) ig very finely perthitic, end cogmonly partly
altered to sericiis, with sowo calelite and epidotes; nogkh

of the biotite is alterzsd tc penaine. Many of the feldspar
crystals are several iuches coress, but thne other mineral grains
only rarely exceed % inch in dtanzter. The wock 'hag evidently
undergone shearing, because the guariz =und some of the
feldspars show marked undulose eztlnctlon, and the garnet is
slightly blrefrlngent. .
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"Interbanded with this coarse granite are horizcns
of fine- to medium grained more or less equigranular rock,
varying congsiderably in eompos;tlon. At one exireme is a
white quartz~veldsnar—gu£net gneis (5565)9 the minerals of
which show even greater strain GLLCCbC chan those of the
coarse granite; in thin section, toc, Tite rock shows a sligh
foliation, not apparent in the field. : .

R
[

The other extreme is a dark hornfelsic-looking :
biotite-~rich rock, with a moderately well developed banding T
of the light and dark minerals. ' T

~
e

. All gradations of comp051t10n occur between the
two extremes. - R, - . K

In thin section 4564, from o rock with a moderate
amount of biotite, quartz ig znot common and the feldspar is
mainly andesine, some grains showing slight zoning. A
few small patches of myrmekite are present . Further differences
from the other rocks of the 7UCwliuy are the occurrence of

“small amounts of magne’c1+<=D and +vhe presence of numerous

inclusions of quartz, bictite and magnetite in the rarneto
The strike at this locality varies fronm 065°% to 135°

biotite rich rock displays small contortions. The .rocks are
well jointed in a north-south direction, with a less well
developed east-west system; both sets dip_verticallyo

. This locality has little, if any, moraine, but further -
south along the peninsula, the surface, as seen from the air,
is chocolate coloured, with a hummocky appearance and
scattered stone polygons., This is probably moraine, as i%
appears very similzr to the moralnal flats along the weste“n ,
side of Beaver que. s _ a

JITNINGS PROMONTORY

" A number of rock exposures 000u?'a10n3 the easbern-.
edize of the Amery Zce Shelf. r"he largest, cenoings Promontory,

e

is typical of vacce.

The outcrop is about five miles long and a counig of
miles wide. On the western side, cliffs rise Ve*tlcal
400 feet from a melitwater lake to a very flat plateau suxface

about 700 feet above scz level (Plate 2, fig. 3). On the
eastern side, this surface merges with the ice of the platcau
vhich is at a similar altitude, so that the promountory forme

a bluff projecting from the ice, which on either side flows
north-west into the ice shelf, The rock here is a porphyritic
charnockitic granodiorite, (4566) with phenocrysts of
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micrOperthitic potash feldcoaf in a medium grained matflx of
andesine (partly myrmekitlc) guartz and potash feldspar, with
smaller amounts of hypersthene, hornblende, magnetite and
biotite. Apa, ,Lte is unusually abundant; a few grains of
zircon 2180 coou, The fcnrOTﬁﬂcualan nlnerals all occur-

in clase as oounuu;an; ' ' s somewhat ophl tiec and
i commeorly repluciang iihe

Tn some othe; varts of the granodiorite ophitie

grains of hormblende, several inches in Jdiaméder are common;
similaxr sized biotite _lates are less numerous A fTew lenses,
{up to three feet wide) of Fine to medium grained masgsive

charrnocliitic granular gneiss occur; +these do nov show any
parallelism of aligmment., ' There are also some veins and’
small masses, a few feet across, of pini coarse grained
pegnatite made up of perthite, greenish plagioclase and .
quartz, with smaller amounts of blotlte, dark xed garnet and
hornblende. : : :

The granodiorite is ﬂencrally magssive, but in nlaces,
aligmment of the felduoars produces a foliation striking 010°
and dipping cast at 80°. . .

Thin ilines of shearinﬁ are common. Many strike about
north and dip east at about 109, but others run in different
directions, Nany are filled by thin velns of feldspar,
quaruz. red garnet and biotite; =mall lenses of quartz occur
in others. . : '

Moraine is wnct common along the front of the

nromontory, it occurs leﬂlJ at ‘the north western end, as
hunzmocks on the ice. The size of the 1ragments is very varlable,
wityn a'good deal of fine material present. lost show g
sodsrate degree of zounding. “ie bulk of the deposit consists
of worphyritic charnocikiiic roci lix, '“_u ouucrop01ng naarby,
vita some quartz feldspar-gurnet bne 985 ch was not seen in
situ. X N . X

CLFWENCE MASSIF’

This is a lmrge ridge: of roek ris lng 3900 feet &bove -\ff

the Lambert Glacier, which here is-about 300 feet above sea -
level. A landing was made beclde tho small nunatak three * S

mlles south of the massif. /

-The rocks are nmigmativic, mainly pink medium.grained.'
granitic gneisses with scattered large feldspars and a rather’
irregular small gbm_p bending due to coumcentration of biotite,
the total conterntv of which varies consvdcrooly from place %o
place. The typical rock is madt “up (4567) of antiperthitie -
oligoclase, quartz, potash feldspar, b:ou_ue, magnetite and
apatite; +the plagioclase is partly aliered to muscovite and
calcite. , _ _ _ A

' With an 1ncrease in bioclte and decrease of quartz -i N
and potash feldspvar this granitic rock grades into a dark Ilne— \ '
to mediun grained ¢ ﬁeTI foliated hornfelsic looking rock, R
forming scattered bauds a foot or so wide. I

R

A number of veins and 1c.uou of coarse red graphic :;;

Y

pegnatite occur, up to 10 feet wide, containing perthite—guartc’ '
intergrowths several inches across, biotite plates, and rarely,” © ™
garnet. These pegmatites are usually more or less coricordani: }‘

with the gneisses, but near the southern end of the nunaisk, a A
vein occupies a shear, and the adjacent gneiss is hlrhly
contorted.
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. ‘The strike of the rocks ranges from 350° to O10°
dips’ increase from 109 to the west at the north-eastern end
to 40° in the central and- southern parhs of the nunauaL.

From the air, the main Clemence M2351f is seen to
consist of banded rocks very like uhgse of the nunatak, with a
similar strike of 340° and dip of 40% west. Irregular pink
pegmatite masses also occuw, '

A small nunatak o fzw miles south-east of the
massif consists of banded light brown and dark brown rocks
striking east-west and dipping north at 60°.

WILSON BLUFF

~ South of the juaction of the Mellor and Lamberst
Glaciers are o number of flat-{topped massifs, each several
niles in extent. The south-western most of these; Wilson
Bluff, is marked by a long trail of moraine running off to the
north—east (Plate 4, fig. 3).

The rocks of the bluff are dominantly medium~grained
finely banded quartz-biotite schists, with varying amounts of
plagioclase (and051ne-labrador1te) end muscovite. TPibres of
cummingtonite are common in places (4568) " A number of
lenses, several inches thick, contain dark green amphibole
with some feldspar and rare gqrnot; Swall stumpy prisms of
tourmaline occur along séme layers, especilally in the more
feldspathic rocks (4569). A% the north-east corner of the
massif is a horizon, 15 feet thick, of almost pure quartzite.

uehiz s¢ schists are anumerous irregular veins
and nasses of comws i aphic negmatite, up to 10 feet -
wide. Theyr rally transgress the foliation of the schists,
but some thin 0u4cordant cnes do occur, ~ Most contain scattered
plates of mictite, more rarely muscoviie, and in some cases,
small crystals of red garnet; tourmaline crystals occur along
both edges of one. ' '

g

Near the south eagborn corner of the massif, these
1rregular pegmatite masses are cut by straight veins, a few .
feet wide, of similar pegmatite, dbut.zoned, w1th concentrations - 4

8uartz and biotite in the centre. = These veins strike '
020 and dip west at 80°. - /A few thin concordant veins of
white alaskite with rare gernet and biotite also occur, and
seams of quartz are common in places; these two generally
occur only in plicated portions of the schists.-

‘The feneral strike of thc schists is east-west,
with dips of 10 to 20° to the south.  Near the south-east
corner are a number of recumbent folds, each about 10 feet-

- across with the axial planes dipping south at about 10%

"Small plications occur in places, especially near
the lenses of green amphibole. Near the western end, the dip
on either side of a valley increases to 30°; <+his valley
mey mark a north-~west striking fault downthrown on the ezatern
side.

A notable feature of the moraine along the norih:
side of the ma531x, and forming the long txail exterd g
the north-ecast, is the small size of *he debris. ix
the foot of the massif, boulders more than a foot acr
comnon, and most of the fragments zre less than bnrce ﬂn
diameter. Many have almost a water~worn appearance, Witn

rounded edges to the facets and slightly convex faces. Pegmatitic

ep; a
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GROVE NUNATAKS

The Grove Nunataks are a group of isolated reaks

- extending about 30 miles from north to south and 20 miles

from east to west. The altitude of the plateau of the ,
1and1ng area (whlcn i3 in a depression west of the main group
of peaks) is 600C Teet; the highest peaks rise almost 1000
feet above this Tumsdiately east of the group, the plateau
rises steeply in 2. series of terraces for over a thousand -
Teet, .

The nunataks are very rugged, with vertical sides
and jegged summits. There do not appear to be any old
erosion surfaces comparable to those in the Prince Charles
Mountains.- .

The rocks forming these nunataks are i gmetltlc
gneissic granites, with a\few bands of hornfels. In the
nunatak north-east of the landing area (i.e. at the north-west
end of the main group) hornfels and granite occur in about
equal amounts, as alternating bands up to 20 feet thick. The
hornfels is variable in composition, ranging from a dark
coloured fine~ to medium grained biotite rich rock tc a
light coloured medium grained almost granitic rock with only
minor biotite. In places, small feldspathic porphyroblasts
occur. - The rock is moderately well foliated; a rather
irregular banding may also be developed. The most common
type is intermediate between the two extremes. It is a light
pinkish grey fine to medium grained rock, with a rather whispy
banding of ihe llght and dark minerals and made up of (4570) a
fine grained mosaic of perthite, guartz and ollgoclase, with
legser amounts of hornblende, biotite and magneitite, and
accessory apatite and zircon.  Perthite porphyroblasts in
this mosaic contain small rounded blebs of quartz, many in
optical contiauity. :

The granite is a reddish coloured medium grained
rock, c¢ontaining creamy iron stained feldspar and dark smoky
guartz, with smaller amcunts of biotite and hornblende and
accessory zircon. 2Povagn feldspar phenocrysts may, in
cases, form up to 50p of the rock9 slignment of these produces
a marked foliztion., Both mlcropefthlue and oligoclase occur
in the ground mass (A571) Patches of myrwmekite are common9
and some of the perthite also contains micrographic quartz. e
Most of the minerals show marked undulose ef»lﬁCb“OHo

Despite the variation in appearance of the hornfelg,
_the contact between granite and horufels is qulte sharp, and
usually more or less parallel to the foliation of both; bub
in places, the granite cuts across the hornfels, forming ve:uls9
or leaving lenses of hornfels in the granite, accordlnb

to the relatlve proportlons of the two. .

At the southern corner of the nunatak, a small

mass of dark hornfels has a very irregular foliation, oriented »

quite differently to that of the rest of the mass, :
Cutting both the granite and the nornfels is a series

of veins of pink medium grained granite, made up of potash aLd

some plagioclase feldspaf quartz, and a l1ittle biotite. A

few phenocrysts of feldspar, slightly coarser than the mev:ixm,
occur. These veins are stral ght, sharp edged (in some cu:zes
there 1s an increase of grain s_z; elong the edge) and siesdly
dipping. Y

The small nunatak south of this one has a similax N
interbanding of gneissic granite and hornfels, with a similar \o
dip, but the cross cutting granite veins are much less common. '\
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The largest nunatak of the group has some bands
of dark biotite rich hornfels; but most of it is porphyritic
granite like that just deseribed (Plate 5, fig. 2). Cutting
1rregulerly through this are veins and masses (commonly
anastomosing) of a ecccond type of porphyritic rmmte9
distinguisnable Irom the first type by its mass*ve texture P
Flesi cclouvred feldspar, clear oﬁﬂ:z and rarity of ferromagre31an E
minerals {mosily biotite). Tré contacts between the. two type° . F
are snarve. : o

_ Near the western corner of this nunatak is a dyke like
body of brown aplite with blebs of hornblende. ~ It is almost
vertical, widening and curving towards the base;, and has smooth
sharp edges. It cuts The main mass of granite, but is cut by -
the granite velns, One rectarngular sharn edged inclusion of
porphyritic graanite was seeo. The strike of the rocks in this
main group is uniformly 1059, with dips of 30° o0 40° to the
north.

Prom the air most of “e other nunataks also gppear
to be granite and biovits hornfels. Strikes are variable,
and dlps usually at mode‘ace engies in the south east quadrant.

"In the long trail of moralne extending west from the
 “main nunatak, the following size distribution (by volume) wa.s
estimated' :

Large boulders (over 6 feet diam. ) 15%

Boulders (6 inches~6 feet) - T0%
Pebbles (1 inch-6 inches) s 10%
Screenings and sand (less than 1 inch) . 5%

U " "Many of the ldarger bouldev conulst of tabular blocks,
but:the smaller ones tend to be ~equidimensional., = The edges
generally show a good degree of ‘rounding. Granitic rocks
predominate, with some hornfels,'a few boulders of white
‘quartz feldspar-garnet gneiss (not seen in situ) and one of
medium grained green diopsidey (4572) w1th a smell amouhu of
' pale brown phlogopite.

GOODSPTFD NUNATAFS

) o These are a group of ioolatcd hlll s, rising up to
1000 feet above the 81ateau,'nea¢ the head of the Fisher _
Glacier, in about 73S, 61°E, In Jommary 1958, a number of
specimens of moraine were collected by il. Mellor from two -
‘localities, one from the hill on which the asitrofix was located9
the other from the ice norin of this hill. :

g

The specimens from the second lccality are all coarse
grained massive granitic rocks; most contain perthite,
plagioclase, quartz and biotite; other minerals include
~lepidolite, fluorite, beryl, tourmullne, zircon, muscovite,
“and magnetite.

At the second locallty wspecimens are of two typess . .
one is a massive fine grained light brown part1y recrystall;sed
sandstone (4599, 4600) consisting of a mosaic of guartz grains -
with flakes of muscovite fairly common, and rare maenetite, -

zircon, tourmaline and spheneo _ _

. \\\
The second type is a rrey porphyroblast*c rock AR
(4609) with elongated highly poikiloblastic biotite.flaken “l\
a fine grained mosaic of quartz, sericite, biotite and _

magnetite, with rare apagiie za.nd calcite. The biotite
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porphyroblasts produce a oronoanﬂ“q lﬁneﬂclon. " 'In some
specimens, the porphyroblasts dre rare or absenit.

These cuartzites and horufelses are described
asg 'Oﬁmlng 92% of morains which complebtely covers the surface
of the nunatake. This predoxinance suggests that the underlying
rocx is lithologically similar, and that the granite fraguents
from the ice represent the rock respon51ble for the alteration.

U?

AERTAL OBSERVATIONS, PRIRCE CHARLES MOUNTAINS

s

"During flights in this ares, a numbef oY rock exposures
were examined from the zircraft. - The rocks all appeare d to be
metamorphic in corigin, with transcurrens aykos of pink rock,
probably pegmatites. Mogt are well banded, so That a’
reasonably accurate estimate OL the attluude could be obmalned.

Manning Nunataks. (71 3, 71 40'“;); An attempt to land here
was abandoned when the aL%craft broLe through the crust of
the melt lake when landing.

T ‘The rocks are banded llvht grey (?icid gneisses) and
browa gprobably nornfels) with a Tew streight light coloured
veins (probavly ?ogmatlte) running in 4if: ferent directions.
The strike is W.N.W. with dips of “60° to the south; but near
the gouth—western corner the rock is h1gh7y contorted and
faulted. = : . -

Patrick Point. (73 203 67 25'E.) consists of " 11ght coloured
metamorphics, with dark horn¢els (?) bands. At the northern
end the strike is about W.H.Wo, changing to N.N.W. further southj

~ the dip is 30 to 40° south. The hornfels bands display very
-tight folds (Plate 2, flg. 2).

Blake Pealks. (73 )5'8 67 9, ) ‘are composed of banded metamorphics
with Low dips (about 50) to the south or south~-west, excepth
at {the south-western end9 where there 1s a north-south strike
and westerly dip of 509, '

WMawson Escarpment. "This appears to consist of Tthe same rock
vypes along its entire length, viz. white and brown bands, with -
some large irregular masses of white rock, probably pegmatite. -
Near’ the northern end, the sirike is N.N.W. and the dip west
at 209, This attitude seems more or less coastant along the
wnole escarpmento : .

‘/-
S

Gielock Island-Sneyd Island. (70 13'0, 71032'E.) ' These consist
of alternating creamy and chocolate coloured netamorphics,y
dlppan south at 509, Spayd Island has readlsh coloured

bands 1nterbedded w1th the . others.

McKaskle Hiils. (70%S, 72°30'E.) These consist of Grown and
Creamy'bandod rocks.  Strikes are variable and dips about

30° in the sou-nucasU ouaafanb.-'

Stotler Hills (69° 503, 73°E.) The rocks here appear 1o be
Hilis, '

e
sintilar %o those of the Mce¥askle 13

AMUNDSEN BAY

This area had previously been visited by Crohn, who
describes the rocks on Observation Island and the meinland at the
south~east corner of the bay. The writer examined the geology
of the north-eastern part of the bay.

The rocks are dominantly guartz-feldspsr greiss
and pyroxene gneiss, occurring in alternating bands ranging from
a few inches to many yards in width. The former is much the
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"In several places, thick boands of a similar (4581)
but lighter coloured rock occur, with about 20 percent made
up of opaque brown garnets, and containing also small amounts
of magnetite and biotite. It may also have snall amounts
of blulsh~green pyroxens. The quartz in these garnetiferocus

.types has a characterigtic opalescent bluish colour. In 2

few places are thin seans 27 guartz and red-brown p”"ﬂeu, with -
swall amounts of green pyroxens, and sporadic pyrite. At a
height of about 2,000 feect on the south-east side of Mt. Riiser—
Larsen, a thick horigon of tluish-grey guartz-feldspar gneiss with
a moderate aLOULt of chloritised pyroxene is associated with a
shear. .

The pyroxene grneiss is a medium~-grained equigranular,
rather massive rock, with little obvious bandlnﬁ or foliation.
It consists (4579). 0of oligoclase, (commonly modbrately anti- .
erthitic, and with bent very fine twin lamellse) arnd hypersthene
filled with dusty inclusions) with a small smount of mwgdbtlte

"~ and accessory apatite. The grain girme is rather variable

from place to place, as ls the pyroxene conternts some thin

layers are almost entirely hypersthene with, in cases, small

amounts of bottle green diopside. = Near the foot of IMt. Riiser-
Larsen, pyroxXene is not common, but magunetite is a prominent o

‘constituent. In'a few places, the pyroxene gnelss coatalns
small amounts of quartz. : _ I

The pyroxene gneiss and quartz-fellspar gneiss are

In several Dldces, +he cvartz-chdspﬂr gneWS° contalns T
segrebwulons several feet in extent, of pqle brown enstatite T
consisting of a massive aggregate of con se crystals., ~In some, i
the large cryotals have been crushed (4982) and the interstices
are occupied by small grains of plagioclase, and flakes of

:phlegorite are scattered through the wrole. A small erratic -

of grass—green enstatite was fovndo

©  Bandg of black wnedium-- to coarse grained hynerstpeniteol“V

up to 10 feet thick, are interbedded in the gnelsses. Somne

are almost pure pyrexene, but other convain small amounts of .
feldspar, ' PR ;

Basie dykes, with either a basaltic or dolerltlc
texture, are zssccinted with lines of cshearing.

5 . The strike of the gneisses in this area is abouts.
1007, and they dip 40° to the south.

Evidence of large soernle shearing was seen in several
places. - The greisses heve becn converted 4o bands of black
nylonite, with the noprd: rockes coutoried. Along tne
northern edge of Adaws dicrd, ownce cveh and is 30 feet thick,

‘These mylouite bands all strike east-west and dip vertically.

y
L
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Smzll scale fanlting has occurred normal to this
direction; displacements of only 2 few inches were seen ixn
crne secticny there has been little mylonlulsaolon, A few
basalbic Jykes run in this direction also. -

On the north-western side of Mt., Riiser-larsen ig
an extensive tecrace of moraine, cout 150 feet above sea 1eve1,
with ssveral large neltwaler lakesz on i3 (QLChulQSOﬂ Lakes).
The detritus in talb moraine is rather anﬁaLa_g ‘with onl

slight rounding of the edges. Fraguments greater than 1? inches

- diameter are not common. In pldceb, CanldeTaJle amounts of

sandy mud occur; +this was quite wet in mid Nevember and _
supported a prollflc growth of mosses axnd licheus. A visual

estimate of the size dlstrlbutlon (oy volume) within the
moraine gave. :

' Large bou“defs {over 6 feet diameter) 5%
. Boulders (€ inches t0 6 Teet) ' 35%
Pebbles (4 iunch.4c & inches) ' 304
Screenings ql. inch to 1 1noh) | - 208
Sand and flour (less than Tg in ch) . 0%

Stone polygons are well developed. on this moraine; the.
coarsest particles are dlsUrlbuted ground the periphery

~of each poljwon._

The ralsed beaclies of this area have already been
described. o '

DEROV_NUNATAKS T

'The rocks of +this group-are mainly quwfuz—Lelcsoar

' gneiss and pyroxene gneliss very like thosz at Amundsen Bz
' Some layers of white quartz—feidsygr—garneb gneiss also occur,

with pale pink garnetvs and flakes of LlOulte. In one place

s

the qudruz~felusoaf gneiss is cut across the foliation by a

vein of 51m11ar looking but coarser IOuio_ In addition, several
horizons of a well-banded rock occur, consisting (4576) o

alternatlng layers, one sel containing qhartz and an ae31ne (mostly -
in micrographic intergrowth) with miumor perthite, and the other

enstatite and andesine, Nlch uinor . diOpaLQe and biotite,

- Several nands, a £90% or 80 thick, are couposed o?
hypefcth ne (4575) with winor biotite and dlopalde. Magnetite
grazules rim many of the grains, and most (the c¢¢r00yroxene .

'esge01ally) are cromded.witn mmll grains oi jﬂéL°tlheo

In 'the second nunatak f om the couthg creen eQSuatite

_'(4 77) Torms segregations rlumad by yuartz up to four feet
across in the quartz feldspar ;nelob.

rained dolerite,
a plexusg of

In the same 1

‘nauak g & dyke of fine g
‘g . C P 4 -—-L

pyroxene, mdéneuite ant BLuvlve,

: - 0 - . - . -
: 820 ‘The rocks of this greup strike O7%° and dip noxrth
at 80 : :

lfioraine is rare, occurring mainly as angular blocks
resting on the icsz, lost are less tvhan one foot aCross, and
sand -is common, Ine moraine 1s composed alnost euntirely of
local rocks; a small biock of cosrse graphic vegmatite
representing the ornly type not found in situ.
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NYE MOUNTAINS

This group of rugged peaks on the eastern side of
the Rayner Glacier is about 70 square miles in extent and
rises 2,000 feet above the plateau. A landing wae made on
a melt lake (Amphitheatre Lake) at the wesbern end of the
gToupo. On the peak east of this lake, a counsiderable variety
of rock types occur. -

At the base, the rock is dominantly a white medium
grained anorthosite, made vp (4573) of labradorite (some showing
slight zoning) and small amounis of hornblende, quartz, potash
feldspar, nyrmekite and biotite. The nornblende generally
occurs in thin, rather whispy vends, but in places is
concentrated into layers of norublente aand biotite, several inches
thick; parts of mnny of the feldspar grains have a reddish

colour, possibly due %0 nuierous miiute cleax iumclusions visible in

thin section. Some of the anorthosite ig finer grained,
richer in quartz and has the amphibole distributed in thin :
well defined layers; the feldspar in this rock does not show
any reddish colouration. B ‘ o

Purther east, the anorthosite gives way to migmatitic
greisses with a well~defined but discontinuous barding, which
is bent around garnet crystals and, in places, around grains
of feldspar. The rock is made up (4574) of porphyroblasts

- of garnet (commonly poikiloblastic, with inclusions of guartz)

and potash feldspar in a matrix of potash feldspar, quartz,
andesine, sillimanite, biotite, magnetite and remnants of
colourless pyroxene; zircon and apatite occur.ia accessory
amounts. The potash feldspar is crowded with small colourless
inclusions; the garnet is bordered by kelyphitic rims, probably

.0f a feldspar-quartz intergrowth, and with which the magnetite’

is closely associated. In some bands of this rock are

. concentrations of garnet; others are almost entirely biotite.

Small masses of epidote occur in places.

‘Further east again, the proportion of dark minerals
decreases, and the gneiss passes into a light coloured medium -
to coarse graiced garuetiferous granive gueiss, with white and

pink feldspar, quartz and red garunetsy; this is cut by veins of
~aplite and coarse graphic pvegmabtiite, A few thin bands of finer

grained quartz-poor, hornblende-rich rock, without garnets,
still occur, resembling the amphibole rich bands in the
anorthosite. = B : : : _ ;

Tge structure here is simple; +the strike varies
between 035° and 045, and the dip between 45° and 60° %o the
gsouth east.

Extensive deposits of moraine occur on the northern
and eastern sides of Amphitheatre Lake (Plate 3, fig. 1). Several
terraces occur in this moraine. The best defined are approximately
20, 100 and 200 feet above the lake. The rocks in the moraine
are all of types represented in nearby outcrops, with the

excevtion of a characteristic textureld sugen gneiss, very common
in the moraine, but not found in situ. The rounding of the
debris is fair to moderately good. Aol 2obimate of the sigze
distribution (by volume) gave: '

Large boulders (over € fued diam. ). - 5%

Boulders (6 inches to € feetd) " 50%

Pebbles (1 inch to 6 inches) - 30%

Screenings (%5 inch to 1 inch) : 10%

Sand and flour (less than < inch) | 5%
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LERTAL. OBSERVATIONS, ENDERBY LAND

The Tula, Scott and Raggatt HMountains are made up of
eries of neaZS crd ﬂidgesq some many square miles in extent,
JGCuinﬁ up to more whan 2,000 feet above the iantervening
3 the hl{ﬁé?ﬁ OJ““u in the Tula Mountains, Pythagoras
<

ak, has z height of 4180 feet above sea -level,

[

The rocks seen from the alrcye-t during flights

- through these ranges, avpeared identical with those examined

on bhe groundo_

"A large scale barding is very apparent in most of
the exposures; tliu gomermlly strikes about east-west, with
hortherly dips of 40% %o 609, Some northerly Su”lkeo were -

en in the western seciion o; the Scott Mountains,; and near
the gouth~eastern corner of Amundsen Bay strikes are very
variable, and large folds are visible. A large anticline and
syncline, strlxing wevt, can be seen in a long ridge west
of the Perov Nunataks :

TULA MOUNTAINS

. : o L

During the journey through the Tula Mountains,
brief observations were made at a number of places. The
rocks are the same as those around Adems Fiord, viz. guartz-—
feldspar gneiss and pyroxene greiss with a few bands of
quartz—feldspar—garneb greiss,

At the small nunatek of astrofix A;S/15n 2 common
rock is a medium grained blue qa&rtzltb, made up (4683) o
very irregular gquartz grains, with the interstices occupied
by granophyric intergrowths or by riebeckite rimmed by a
colourless pyroxene(?); a few grains of colourless amphibole *
occur also. Host of the quartz grains contain long, perfectly
s»ralght9 needle—like 1rclu31Oﬂs, possibly rlebecklue, arranged
in three sets at 120° to each other. The granophyric
intergrowths have z beautifully delicate texture; some contain
a gregates of tlny clear granules, possibly pyroxenc. A few
bands of this quartzite contain up to 50 percent of clear
feldspar laths, and sporadic very palé pink garnetse.

Alternating with this blue quartzite are brown
iron stained bands of a similar rock, but cowbaining-a
much higher proportion of pale pink garnetg as well as feldspar;
coppexr stalining is fairly common in these bands. : _ o

At the castern end of the nunatak, several bands of
garnet-rich white guartzite have up to 30 percent of red ga.rnet°
Here also, veins of white massgive quartzite cut obllquely
across the layering of the rocks..

5

At the base of the 21liffs of this nunatak is'a _-' \\*

. concordant band of massive msdicnm grained bronzitite, at

least ten feet thick, with thim.cffshoots into the adjcining
massive blue quartzite Over o widdth of gix inches along part
of its upper margin, 1t contains up to 40 opercent feldspar,
except for the topmost half inch, WﬂTCh is again pure .
bronzite.. in thls mungtak $00; are several sills of metabasaly,
now a sugary textured aggregate of feldspar, pyroxene and
biotite. These sills are a foot wide; with concentrations of
white quartz. along their edges, from wnich small tongues
project into the sill, - S
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A dyke of fine t0 medium grained dolerite, 50 feet
wids, strikes 015 and dips vertically. A medium %0 coarse
gratloed gakdzo with up vo 15 percent magrnetite; was seen as
bouliders, tut 1ou Lun sitie. - ‘ e : P

The strike of +the rocks at this nunatak is 055°,

with a dip of 20° %o the north-west; +the rocks of the large
nunasak a few miles to the south-east have a similar strike,

" but bherce the dip is 309 to the east, = On the north-western:

part of the Pythagoras Peak massif, a shallow syncline pitches
rlatly south, with flat lying drag folds on the easiern limb.
The rocks of }Mts, Harvey and Storer have easi-west sirikes,
with dips of T70° to the south, = VWhen seen from some distance
to the east, the Pythagoras Peak massif and the peaks south
of it appear to form a syncline, svriking aboub east-west;

the limbs dip at 459, and there appears o be a partial closure
at the ecastern end.

MT. KING

This is a broad flat topped mass several sguare
miles in extent, at the eastern end of the Tula Hountains.

The rocks again are alternating quaritz-feldspar
greiss and pyroxene gueiss, but here the grain size is rather
nore variable in both types, and much of <he guartz ia the
former is brown rather than blue. The pyroxene gneiss in
rare cases coanltains smzll pink garnets. One band of pyroxene
gneiss grades into a thin layer of pure pyroxenite .- In one
place the quartz-feldspar gneiss contains a segregation of -
pyroxene, biotite and green ampnibole; +the different minerals
are segregated into groups, and the whole is surrounded by an:

-inch or so of white quartz. A few veins of dark brown massive

guartz also occur in the gquartz-Teldspar gneiss. - Bands of

green and brown pyroxene (hypersthene and diopside) also occuz,

identical with the erratic (3955) found by Crohn at Anundsen
Bay. The rocks sitrike 035° arnd dip west at 508 $o 8009,
Shearing occurs in several places, striking 0557 and dipping
the same direction as the shear. The rock in the shears is
mylonitised, and the nearby rocks chloritised and granulated,

- 80° west: the strike of tThe wocks near these shears, is in

-in cases to a fine massive aggrizcte of chlorite and feldspar. .

The slopes anl upper strface of b, King are covered

“with very angular debris, all of rock identical to thot ' -

occurring in situ. The absence of any rounding of the edges
of this detritus suggests that it is the result of nivation of
the underlying rock, and is not moraine. = IHoraine does occur
around the base of the cliffs, and at the mouth of a U«~shaped

valley on the western side of the mountain.

Stone polygons are well developed in places on the -
mountain. Hear the south-western coraner, they are only four
feet in diameter; <the constituent debris ranges in size from ™,

fine sand in the centre to 18 inches in diamebter at the margins,

with six to twelve inches & common size.  Fear the sumit, >

polygons are developed to varyiang degrees of perfection; the Y
best are about 20 feet long; ounce again, the size of the debris

ranges from fine sand and gravel in ‘the centre %o 18 inches at N
.‘\ .

the edge.

e
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MeLFOTD NUNATAKS

These consist of a group of peaks and several outlylno_
nuns taks scatvtered over zn area of 30 square miles, and rising
up %o ;OO feet above the ice. -

The rocks of the northern parv of the group are
quartz-feldspar gneiss with a small amount of pyroxene gneiss.
The iabter is macrosconically similar to the rocks in the Tula
Mountains (apart from a rather more variable texture) but in
thin section (4584) sheovwiz several dfferences. ne feldspar
is labradorite rather vhan antiperthitic oligoclase; over half
the p»yroxene ig dicpside, and much of it is rimmed ny green
hornolende; red-brown biotite is in turn moulded on this,
or directly cnxﬂ the pyroxene. Biotite is moderately common
in some bands, 2nd lenses composed of medium 0 coarse grained
greenish nyroy;ne and vronzite cccur.

The quartzg-feldsnar gieiss ig of two types; one

(similar to the rocks of the Tula Hountains) is medium grained,

pcorly foliated, with a moderate amount of quariz, and veins of
blue quartz alonv the foliation, The second type is fine- to
medium grained and rather massive, with scabtefea gfalﬂs of
pyroxene, which, in cases, comprises up to 10 percent of the g
reck, This latter type has undoubted charnockitic affinities;
although it does not possess the dark colour of the typical
charnockitic gramular gneiss. : ;

‘These two types of quartz-feldspar-gneiss tend to
grade into each other.

t

: Thin lenses of porphyritic chernockitic granitve
which occur in places, show some tendency-toc grade into the

‘enclosing quartz-feldspar greisss Except for itvs rather ‘

lighter colour, this granite is quite like the granite of the.
Mawson ares. Snall patches and veins of massive dlrty
white quartz occur near these lenses.

' Coarse grained hyperstnenlte forms concordant velins:
up to 10 feet wide. The coarsest of these has lenses of '
feldgpar in the cenire, and smsll flecke of clinopyroxene in
the hyperstherne (4;85) The veins have a sharp JUACthﬂ Wlth
the pyroxene gneiss on either side, .alilhough the gneiss
centains schlieren of pyroxene and U“ﬂrUZg and, in one case, ™
a scatlering of pink garnets three feet from the p 'roxenite. )

. . T
~_ Several bands of pegmatite occur. So_ae9 a foot or Zi
go wide, which cut sharply across the foliation of the gnelsses;\
are composed of coarse grained rink Teldsvar ard quartz, and .
are bordered by six inches of thrldl e d ;elaqpar—ouowtz~-rﬂ"¥fﬁ
biotite rock, which gradess into the quartz-ieldspar gneiss,. '\\

This hybridisation is more pronounced on either side ofN
a concoréant vein of coarse Ulaglociase-quartV—potash feldspar-
biotite pegmatite, which varies from a couple of inches %o
seve ral feet in width. On one =ide biotite hornfels with
yoastic veins grades rapidly into the pyroxene greiss and
\.W*tz—feLaspﬂw gnelsse On the other side is a plnk hybrid
rock, conucinlng notash and plagiocclase feldspar, quartz,
biotite streaks, thin bands of red granite and smallznasscs ot
white quartz, with tourmaline ard plstes of srhene in places, \

)L."l
= :'5

.Over a distance of five feet, this grades into the quartz-

feldspar gneiss by disappearance of biotite and change in the
nature of the feldspar. The rock midway between the tTwo

extremes (4586) contains mlcroc11n@—mloropor hite, quartz,
oligoclase (with small patches of myrmekite), nests of somewiaE,
poikilitic biotite, and aggregates of riebeckite and magneiite W™
(probably a complete ;eplaccment of anscthsr mineral); apatlue S
ig common., ‘

¥
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Several dykeg of dolerite occur, all striking 005°
and dipping cast at 80”.,  The largest is 50 feet wide, and can

. be traced right through the main group of nunataks. It is
" a medium grained rock containina'(4581)_strongly clouded

labradorite. (commonly with oscillatory zoning7 both clino-
and orthopyroxene (in cascs as intergrowths and crowded with

_needles of iron ore), mogunetite, small patches of quartz, and

accessory pyrite. Grzeon nornblende granules invariably rin

the pyroxene groing, or form trolis through then. The

‘magnetite, too, iz commonly surrounded by hornblende and

biotite flakeg, and in one casc, has a thia rim of pale pink

. s
garnes(?).

These mineral changes iiay have resulted from reactions
between crystals and magme during crystallisation of the dolerite
on the other hand, they could be the result of metamorphism

after emplacement of the dolerite. It is noteworthy thai

pyroxenes in the country rock alsc zre rimmed by hornblende
and biotite, and it seems probable that here is further evidence
Tor at least two metamorphic episcdes ir the history of the ‘
area. - : - :

Theostrike of the gneisses is 1159, with an abrupt
change to 125" 'at the north-east end of the main group; the
dip is 80° to the south. A few gmall shears were found, :
striking 165°%, dipping east at éOO, and with a lineation in
this plane pitching south at 10V, At the south~east corner
of the nunatak five miles east of the main group, the rocks
appear to form & syncline, striking about W.N.W., with dips
of 45° on either limb. : ' :

The moraine alonz the northern side of the main grou
(o] <

- is moderately well rounded. Most of the fragments are between

one and three inches across; diameters of more than twelve
inches are not common. The moraine forms piles, with sone
tendency for sandy material fo.be concentrated in the upper pars
of the pile, The debris is mostly local rock, but about '

" five percent is composed of white quaritz-feldspar-garnet guelss,

with some augen gneiss. The size of these fragments generally
is between one and two feet.

Detritus 1s also scattered across the ice surface
for some distance from the nunataks.  Some of the smaller of
these fragments must hove been exposed for a considerable time,
as they could readily be crumbled betweern the fingers.

. / L N

/ . - . N

. . R a .
4 . . - \ I

. ‘These ars & oroup of wurnotals, each a few hundred
. - ~ T ~ ? -
feet highy, in an arsa of dbout 40 sguare nmiles.

The most common wrock in the southern part of the group
is a typical dark coloured fine- to medium-grained charncckitie
granular gneiss. The rock cshows moderately gocd banding due

to concentraticn of the pyroxene into layers, =0 that pyroxene’
is almost absent from parts of the rock (4588)., Oligoclase is

relatively aburdant, forming possibly a third of the feldspar .
of the Ffiner graiaed parts of the rock; biotite occurs in
accaessory anounts. Small schlieren of cosrse pyroxene grains
arc £O0mmon. - "

Parts of this gneiss are rather coarser and more
massive, with normal light coloured feldspars and a higher
pyroxene content; these rocks are very like the pyroxene gnelss
of the Tula Mountains, except for sporadic aggregates of red
ga-.fneto . ‘ ’ . : . )

W -
f
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Small lenses and irregular veins of coarse feldspar,
vith some pyroxene, have sharp margins against the eunclosing

greiss, Several banis of greem pyroxenite contain (4589)
hyporsu}n,"qe9 diopside sl 01site with pale viotite and
pleonastea. .

A few bands, in which the rock is medium grained e ”iqg
and well foliated, with little pyroxere and & high quartz content, | -
are reminiscent of the quartz-feldspar gneiss of the Amupdsen '

Bay area.

\

W

A number of dykes of pink graphic pegmatite cub
acutely across the banding of the gneissesg, One, six feet in
width, has a central iunch zone of quartz, on either side of
which is pink perthite with some quartz and magﬂetlte, and an
outer 18 inches of graphic granite; biotite is scabtered S S
through all zones. Other pegmatﬁtcs, al‘hough they have sharp3
margins, have on either side a zone of pink granitised rock,
similar to that described from the Hcleod Nunabakso This
hybrid rock grades into the charnockitic gneiss over a digtance
of up to 10 feet. .

N -W' ' A foot or so on either side of one of these pegmatites,
" occur bands, each a couple of feet thick, of soft, massive, reen

or grey highly altered rock, The green type comsists (4590
2 decussate aggregate of actinolite, and blotlte, with some
quartz and rare apatite, while the grey rock consists almost
entirely of fibrous tremolite completely pseudomorphing some other .
mineral. Small irregular masses, a few inches across, of red CoR
graphic granite occur in both types, and 2long one band is & ' ©
nine inch thick layer of massive fine grained hornblende.

The rocks of these nunataks form a series of folds
with their axes striking about east-west. In most cases, only
the south dipping limb is exposed, but changes in the dip
suggest structural troughs and crests. One synecline about one
. hundred” yards across, is vis:.blea The strike of the rocks l1s
about 100°, with one case of 050°, dips denend on the position -
in a fold; they may be as steep as 80

The moraine around the sow herﬂ part of the group is L
quite unsorccd, excepy on & ridge about fifty yards from the : -
base of the eastern face of the highest ‘punatak. - The slope o
of this ridge facing the clifs is sbeoo, and about ten feed Co e
hig A short distance above. the tase a marked change occurs .

I from detritus two to four inches acx oSS ¢ boulders a foot or

g0 in diameter, which pass upwards into boulders up to three
feet across. The debris on this slope is slightly rounded;
elsewhere it is angulaxr, The opposite face of this ridge ...+ -
has a more gentle slope, and is quite unsorted.

The rocks forming the moraine are all local types,
: except for some blocks of mylonite, which was not seen in svbao

MT, CHANNON

S

¥t, Charxon (originally called NWevlingen) is \«
prominent isolatel ypeak a few miles west of the Digmal MO4£tdiﬁS$K'.
zear the border of Z:derby and Xemp Lands, . N

The lowest rocks exposed are medium grained equigranular
pyroxene grelsses, with a moderate foliation and some banding
oi the pyroxene, and containing numerous bands and lenses of
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medium to coarse gfalncd rock, similar mlnoraIOgicallJ, but

with sharp cdaes against the medium grained type. Small knots
a2nd velus of fcarse pegmatite, of two types occur; one appears
w0 boe merely o coarse variety of the pyroxene gneiss; the second
i d rser coioured, has more uu*r:zg and contains biotite
instews of pyroxene. The oandlﬂg Gy the charnockite is

irreguiar near these pegmatites, as though the rock was plastic.
wien t-cy were emplaced. '

Over a distance of a couple of feet, the pyroxene
grelss grades into quartz-feldspar-garnet gneiss with a moderate
tut variable amount of biotite. The rock ic creamy or light
brown coloured, fine %o medium grained, with a fairly good
banding due to variation i: the amounts of biotite and garnet,
The typical rock concists (4834) zoual zmounts of micro=-
perthite and olizoclosgen ruc31nb, guariz, garuet, blotite and

“ rare mognetite =14 conatite, Oz the other hand, some bandsg
are almost pure 7ollizar. in one place, the rock is cub
by discordant ptygmatically folded veins, slightly coarser than
the enclosing rock, and with less feldspar and quariz. -

Near the base of this quartz-feldspar-garnet gneiss
is a band of dark fine grained hypersthene~-rich charnocklfe,
in which (4591) the Teldspar is dom¢aambly oligoclase~andesine
crowded with irregular slivers of exsolved potash feldspar, and:
with blebs of graphically intergrowa quartz; apatite is unusually
abundant, . : ,

% - Thig more or less eqvlcraqular gneilgs in turn passes
" 'nto r'”rt7=feldsnar-wafnet gneiss with a rapidly verying
xtuweg less quarsz and alnocst no biotite, except in bTOtlte
flch bands a fool or so thick; polc zreen sillimanite occurs,
along some horizons, and ilmenite-fellcpar blebs a couple of
inches across are scattered uhfouoh the rock.

\ =t

Further from the junction with the equigraaular type,
this rock contains thin streaks of pyroxene, which are cut by
narrow quartz-feldspar veius.

Ve The rocks here strile 140° to 150 and dip north-east
at 40°, The biotite-rich bands in the varlable textured
quartz~feldspar-~garnet gneiss display a series of wry tight
folds, some with attenuwated limbse, roughly parsllel to the
banding of the equigranular gpeiss and overturned towards the
southwest, Near the junction of the equigranular and variable
textured gneisses, a horizon in the latver shows small drag
folds and boudin age structure, with coarse grained quartz

and feldspar forming the “boudins" and fine to medium grained
quartz—feldspar—garneu gneiss ocutlining them,

The moraine around the peak consists only of scattered
boulders, all of local rock except for numerous blocks of a .
dark medium grained rock made up (4591) of quartz, cordierite,
garnet, green sillimenite, and magnetite. '

LECKIE RANGE

‘The Leckie Range consists of a main massif some 10
square miles in ax rea., and rising over 2,000 feet above the ice,
with several outlying nunataks,

The »osizn ore largely qu%ch~leldsoar&vﬁvﬂc+ gneisses
and quaritz-Teldsoar gneisses, with minor pyrozene gneiss and
charnockite. ATueIn tion of. the varlous types produces a
prominent large-scale oandlngo



i

\

I

)

-3

The gquartz-feldspar gneiss is a pale brown or

pinkish coloured fine= to medivm—-grained rock with a pronounced

lineation due to concentration of the quartz graians into thin-

discontinuous streaks. With addition of pink garnet, they pass

into llght brown guartz~feldspar=-garnet gn°isse89 resenmbling

(except for the linex V’OA) those occurring at Mt. Channon. The

amount of quartz present is variable; when it is small, the
linecation is much less obvious. Garnet moy ve distributed
through the rock, or concentrated into thin discontinuous
layers. Biotite occurs in variable smount. In other cases,
garnet is absent, but the rock contains (4592) thin streaks of
biotite and emall amounts of hypersthene; the feldspar of
this rock is largely oligoclase~andesine; = sphene is unusuvally
common; thin fringes of “biotite occur around and along cracks
in the hypersthene; pyrite appears sporadically.  Vheun the
pyroxens isg common, Tthe rock resembles the pyroXene gneisses

of the Tula lNMountains, excep?t in possessing a lineation, which

ls revealed by. strealing out of the dark minerals. Partg of
these pyroxene gneisses are cut by sharp-edged aadstomosing
veins of white feldspar with scattered pyroxene.

"In cases, pyroxene and garunet occur together, and at

one place, fragments of magnetite scveral inches across are

common on the surface.

A few layers of white quartz-feldspar-gernet gneiss

were found, showing concentrztion of the garnet into barnds, but

no discernable lineation. omall dreg folds are beaubixully
displayed by many of +the bands. :

Partg of the quartz—feldbnaf gnelss contain numerous

- irregular veins, a foot or so thick, of quartz and feldspar,
" which are cut by the metabasalt dwgas described below, The

greisses are also invaded by small pegmatite velins, generally
porphyrltlc, with plagioclase ohnpochsts several inches across
in a matrix of potash fe1adbaf, quartz, biotite and rarely
magnetite, A Pew equigranular veins, with thumbnail bl7€d
cryetals of potash fersnar, gquartz and biotite also occur,
These pegmatites all have sharn edges ag zainst the enclosing
gneisgses, Cuttlng through the gneisses and the metabasalt
dykes are thin irregular, sharp cdgea, veins of medlum grained
granite; most are concordant, but sevoral eut acutely across.
the foliation of the gneisses. A few irreguler veins of

enstatite (4593) have thin seams of phlogopite Iunnlng through

them.,

A number of al cered bas;v dvkes ard sills occur-in

‘the gneisses.. lost are a foot or so wide with sharp edges

against the gneiss. Many of the dykes cut across the foliation

for pert of their length, then turn parallel to it and appear
%o pinch out (Plate T, flg° 3). (This last point could not be
checked, as the exposure was high vp a cliff face). The
original rock has been almost complctoly recrystallised, (4594)
and is now a fine to mediuvum grained ag mrbbaun of labradorite,
biotite, hypersthene, diopside, aoxaoTbvdeg nagnetite and
sporadic apatite and calecite. its texbture is massive,

except for some parallelism of the biotite flakes. A few
remnants of clinopyroxene, almost completely fcpluced by
hornblende, may represens origimal mineral grains. i

Many of the dykes show-a faint banding parallel %o

their edges, due to variation in the amount of biotite. Thig:
banding is especially prominaat in a dyke btexr feed thick, much -

wider than any others seen,
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The SUrikg of the. o&ne eisses aIOﬂg tge northern side .
of the range is 060° to 070° with dips of T70° %o _80° to the
south, and a lineation pitching soutli-cast at 60°. ' Towards
the south, dips decrease, and ot the swmitb (it Cook) the.
rocks strike 090°, dip 50uth at 60°, . and have a lineation
pitching south east at 40°,

"The gnelsses are cut by a rumbOf of faul+s strlklng
. ¥.E. and Qipping north west abt about 20°.. The hanging wall
nas m vad t0 the south arnd weet by a few tens of feot° Dykes
cf coarse grained gra nhvc feldspar—quartz~biotite pegmatite,
a couplo of feet thick, occur alouy 51l 4he observed faults.

: A la:ga'z 1t cuts through the centre of the range.
striking about north east and dipping south east at 50%

Moraine is comizon aleng the ncrihern SLde of the
’anbu, and forms 2 well defined ferrace abcub 500 feet above
the ice, with another less obvious one a ceuple of hundred
feetd nghero' The surface of these terraces is fairly smooth,
in contrast to the hurmocky nature of the moraine along the
northern foot of the range. '

On the vidge lsading to the summit, moraine was ™ . . v
found almost 2,000-feet above the present ice level, The’ ' e
rcunding of the devris at all places is slight to moderate,

For the moraine u101?1b the northern foot of the range,
a visual estimﬂte gave the follow1no size dlstrlbutlop (vy
volume)s

Large boulders (over 6 feet diar ) 5% ‘
Boulders (6 inches to 6 feet) N 10% :
Pebbles (1 inch to 6 inches) . . - 50%

Screenings and sand (less than 1 inch) 35%

A notable feature is the large amount of sand present. = Much .
-of it hes beca washed out from the moraine by meliwaiter, and a
forms flat areas several yards in extent. Despite an air
teﬂpora GUre below ~ 50C, and overcast conditions at the time
of the visit (late December), water rapidly seeped into
holes dug.a few ianches into this sand.

The moraine of the terraces has a similar size
distribution $0 the low level moraine; a ch sione poly ons
ocecur, about ten feet in diameter, but with 173016 sorting of
the various sizes of Gebris. : : -

FRAM PREAK

. Fram Peak is- et the southern end of a group of ' ok
“peaks about a mile long and a quarter of a mile wide. = A .
buried extension of the group is marked by a steep strongly ‘
crevassed scarp-running several miles eastward from the peaks.
ok quite a =
The. most

early Iersnar

Tﬂe rocks are ”7¢”a+it
different suite to those occurri
COommon typc is a poorly -lear:w_
up. to 1% inches in TVLSLF sce T r-shed loocking
matrix of quartz acd ﬂl;::arc \ n of the quartz -
produces a moderaﬁelj go0od barding, ' L kS
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tion,. (ﬁ39)) the typical granite is a
: audrtz and feldspar with a tendency’
uartz intc lenses Both potash feldspar
and OLLQOv”wa‘anCeSine are preseni.
irterstlul¢? aggregates, and rare
biotite, magnetite, z on and apatite occur, Many “old3pars
contain trails of minute u&py ryetals with a hoy%gOAET _
cross section. Many of these tralls are more or iess parallel
in different grains, and o few continue from one gralm to the
- next; ‘these juduqvpd suggest they are reilct either from the
original sediment or from an earlier reory'talligw;i ;s - the
verfect euhedral ferm of most would suggest The laigier
alternative.

t
I"e(l.l.l,‘[ l-—qf,_;':‘_ G l RIS
40 segregan ticna

(sone of it porihitvic)
Clinochlore forms gmal
i

Scattered through this wed ‘am»g“azned a8
fine- ralned aget rgameo of quaztz & srdic ;ligoc

winich Lflugcs a numper of uhe feiﬁaaaﬁﬁ aﬂpe
intermedicte stasze in this recrys tallisation. - Yhe ﬂrweguTaf
digerivution of u”ﬁ recrystalllodtﬁon, i%s occurrence as fringes
to the larger grains, and the small degree of straln shown by .
the unaffected mlnerals suggest that this recrystallisation is
the result of thermal rather fnaxn Aynomie ProcesSses. The velns
of olivine, mgnetite and calcite dezcribed below z2lso point to
an igneous body at depth. :
eal, the host rogk of

the mignatites is a fine grained, baunied IATJIOL i¢ rock, made
up of feldspar, quartz ard markedly reddish coloured biotlteg-

“At the southnern end of the p
V)

it occurs as inclugions and bands ub to a ccuple of feet wide,
comrmonly showing very tight folding. The incLusio”s axre charp
edged, and in places the edge cubs across the banding (Flate T,

Tigoe 2).' Some are velned by the granite, znd the f”ﬂ_o is
& R} P2 9

poor in quartz for a d1 tance of three or four inckes from most
of +them. ' :

In places, the rock is intermediate in appearance |
between the normal granite and the lornic s, and does not have

any bundln”o

- HEere and thefo, massive blue quart ferms lenses up
to a Toot wide. Worth of the main rneak, the m_g#~t1te censists
of narrow alternating layers of grenite znd dark pyroxene -
hornfels. - The latter is a fineIgrained-rock-contalniﬂg'

. pyroxeune, Ifeldsper and reddish piotite; parts of it,; exXeept
for the finer grain size and presence ¢f bictite, are nod '
unliké the pyroxene guneisses of the Tula Fountalns,  — Granite
veing, a ‘few inches wide, cut sharply across the hornfeis from' -
one granite layer to another. L S S T

The st"ixe of the lag ars of the migmatitos is 070° "X-
to 080 s and the dip 70° to 80° to the north° o - N

horth of the southermmost summit of
shear zone, about 60 feet wide, along which th
converted to phyllonite, striking 1000, dipping 600 noruL, and
with a lineation= pluchﬁmj 30° casb. A ghort distance morth
of this shear, and navellsl t¢ 4%, Lg a vein, about 15 feet
thick, composed of (4593) calcivs, olivine (almost completely
altersd to serpentine winsrals znd m&gncb1uu,, magnetite,
pyrrhotite and pleonszsiz. with some apatite. Calcite formsg
over 50% of the roclk. sgateered L}*ough it are spherical
%

/

(Y}

segregations a couple o Znches Za 1ameuefg of (4597) olivine,
nagnesite and pleondsun,9 znstatite @na apatite, with wrseu
calcite, phloronlte ard zircon; and &lso rather larger
a&nregutcs of olivine and blotite with only a small smount o
magrnetite. The two different types cecur along different
layers, the second being much the mors comnon: The edges o

=



gneisses des canoa by Crohn from many rplac
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this caleite rich vein arc marked by
and epildote over a width of & courle

sharp against ihe granitey the folict
disturbed.

ncey
£ inches, and are qulie
on ¢f which is vexry

Another ten yards to the north is s similar calcitew=

magnetite-olivine Landﬂ w1bh,tne 3Lcito miich more veried “‘
in thtU!@, end containing fewer s re,atloﬁs, most o which .
are the biotite~yich typo \Wﬂfh wOWP eoidote in aadltlon)

onr cne edge 1s & rayer of anlomiue, with some olivine and’
megretise, the latter iﬂ places Torming messes several inches
' In the »r@nlhe on either side of this band occur
JIeW“a of »*arnet9 ,nd QUL T2 and quartz-garnet lenses.

Nearby are severul m:.ss:es9 up to five feet across,
o enlioie w1uh minor diot sz Teldspar, and segregations

There is little moraine in the southera nart of
these peakb, except for a {ew boulders on the ice on the
western side, '

MITLL PEAK

e

This isolated steep~sided nunatalr is composed of fine-
to mediuwn grained charnockitic granular gneiss contminirg
(4598 qd&fté and andesine {(rarely mflmetlbic) with suall .
amounts 0L hypersthnene, magactite and diopside, and accessorvy |
apatitca The diopside is moulded on, or closely associated
with, the ﬂyyu;SZhC;ap ine g size is rather irregular;
Quartz graias wp to I ma, acrcecs acd with subtured Larglﬂ
nceur - a8 streuks in an ilrregular mosalic o qu vz and aqausire

<
grains only a fraction of & aillimetre i
display marked undulose extinetion. Exce
pyroxene conteni, the rock is very like tn

zmeter, All gralns
for its low :

cn rnockitie graanular
near J;wson.

The rock has an ill-defined banding, due to slight
conuentfatlon of pyroxenes along some horizons. Scattered
grains of red=brova garnet cccur in places, and there are a few
swall concentrations of OquuZ, oomooalv associated with g&wneuso

, Included in thi charpockite are a number of 1e‘asesn
2 foot or so wide, of dark Ffine- to medium-grained pyroxeﬂenﬁlch
rock; containing alsc feldspar and biotites In oune place, the
pyroxene grains have a thin rim of garnst. The inclugicns may

be messlvey, bub in mary cases possess a lineation due to o

parallelism of pyroxerne grains rather coarser than normal,

Some «f the lenses are strs ight for fifty feet oxr more, bvt
othexrs are shurply arcuate; suggesting folding of the enclesing
TOCK. Several smzll sheesrs hove caused grﬁnulation,of the
auertz and feldspar wnd chiloritisation of vhe pyroxens, and

in placeg have pwoauc :d- o foliation eiviking WolN.W., and dipping
vertically, with a suggesiion of porigental linsaticn in this
plane. -

composed of

itb gporadic
ither sharp ,

e of the pyroxene
rade into the

thumbrall siz

pyroxene'aw& 3 g
édged and uv&:\uuf"enu, or 0GouI

rich leuses, vaen they ars fiunr, and tend %0 g
rock on either site.

; : o
o The charnockitic gneiss strikes b°uﬁ66n Q9O and
1107 with dips of 10° c;thor alae of the vertical
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A few b10c tg on the ice north of the peak was the -
only moraing 300 £221) sized angular debris in the radiation
noat at the {o0% of wiic ¢llllz anvears 10 be detritus derived
from the cliffs by aivatics. -

ECOEOMIG CROLOUY

Ho deposits of economie inborest were found, Praces
of copper (as encrustations of chrysocoila nud ‘malachite) were :
found at Amvndsen Bay, Amphitheatre Lake, Perov Nurataks, .
parts of the Tula Mountains, M. Ki &9 the Heleod Munatsks, -
and in meraine at{ Wilson 'Bla_f° A Tew specks of chalconyrlte
were found ot Mt. Kingz. A% A58/15 in +the Tula mountains, the
svalning orlglnauom 1n thin ironaooalned Tiebeckite gquartzite M
bands. ; ¥

No signifigant ﬂ@dioactﬁvibJ'cou ts were obtaiﬂec'with-_
a porteble ratemsier. A% Crove Nunataks parts of the early
rhase of the porphyritic granite zave resdinzs up 0 1% times
backgrounds; +this ﬂctivity is probably due %0 disseminated
thorium minerals., A couple of specimens from thin quartz=
feldspar veins st Meleod Funatals also _&xve counts of 1% ~
background, also probebly vhe rbsalt of radlation from thorium .
minerals, o

Crohn has alrcady‘viveb an account of the petrology
of many of the rock types of the area. '~ The discussion which -
foilows deals on]y with those types which he 4id no% ancounser,_
or wnich differ in some respect ?rom his des cvﬂiutions°

S GNEISSIC GRANITE AND GRANITE

- " The greatest cvcvelonmen.t of +thege is in the Grove :
hunataks, where & por ﬁj7lﬁie gneissie granite is the main rock.
in the central pars of the Zroup. it has a foliation parallel L.
t0 that of the ﬂoarby horafelsg; the junction between the ¥twe is. ., 1| .-
roughly parallel o this f01LaELOﬁ9 but in many places the R
granite cuts across the hornfele. . The contact between the two .. -

, is quite sharp, but from place to place the hornfels shows B
T mineralogical and textural variaticns rapzing from dark L -
i blotite=rich rock on the one hand %o lxgac eoloureL granitic-
looking rock on the other, and iv is likely thav the ghvias*c
granite is the result of an advanced stage of migmatisation.

The veins of massive grownite whilch cut sharply

. across the gneissic granite herve may be the result of extreme
- A mobilisation, or may be connected with a lsier episode of L

PR Lxzjection, There were two phases of peguetite injection at -
tiiilson Bluff, The gneissic grancdiorite at Lewis Island also. :
is mioatitie in origing its foliation is the result of post- . @ &
’ﬂysujllloation dcfozmatjoa, with ﬁliglt recrystallisation of
the small greauis tea Lraﬂrcnuso

C:u veins of ma051Vc g?,ALte in the Largemann Hills |
may =12 be the result of exiremes migmatisation of the guariz-
;eldurar«gwrnet gneisses there, ' -

ir
e



4

&

|

PEﬂt nxltefo Their

remi:iscent of the

-9,

garnet, but COﬂvalﬂlﬂé n,

ig hish, but the only sirne of mobilisation seen were thin
feléspabhic or rbZOa;\__voa hic veins. ,
At a number of places among thnese brown coloured
rocke, aud in the qua rt7~Lbld5pa¢ grneiss, are interbedded bands
of cnayacterletﬂc white auzrtvmfﬂlcopsf-gafreb gneiss, in which
the only colour contrast is provided by upOfudlc pink or red
garnets.  These rocks, dosplup thalir qoaeraue content of .
feldspar, appear simiiar o7 sows Aistinsuished by Crohn (P.73)
as garnetiferous cuarizive. Lo
can be found from bictite nornfsi
streaks, through biotite-rich quartE= ierupp —~garnet 0ne1~b9
vhite quartz-feldspar-garnet gneiss and “porphyritic® ‘
garnetiferous granife gneiss o massive coarse grained grarlte
with perthite and biotite grains several inches in extent. -

h’ %) C-n‘.'u
ci'

1

-~

E
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QUARTZ~FELDSPAR GNEISS AND PYROYENE GNEISS

These two typeo'occur over & wide area as alternating
bands, with the quar zefe1dsp1f gneiss the more cCOMDON.

' The’ quafthfeldsoar grneiss ig identical with one of
the thes (3951) called baunded gneiss by Crokn. In the =~
Amundsen Bay ~ Tula mountains area the great bulk of this Gype:
has a characteristic a appearance, and con51sts almost entirely

of quartz and perthite oaly, in some cases, the gquartz content

is as much as 80%.

The pyroxene greiss also does not very much through

. the Tula and Scott Hountalns, cxcent in the ratio of ortho-
pyroxewe to CllﬂoperLGQEo

n of these rocks is genefally

pyroxerne gneisg of the Tuic Aou;hJinva he grade of mevamorphism

sttty Pen_ﬁ TQQ all gradations
vivh thin quartzo-feldspathic

The quartz=felasnar gn@ims wa g probably derived from a

sequence of arenacecus seliments, and .the pyroxene greigs from
. intercalations of dolomigic pelites. '

v

EXpanat10ﬂ° which can be advanced for the extreme

two components was then Dfoubnf aboul by a 1 ater regional
heating, or by regional stress (2) The nlagloclase has beeﬂ
metacomaulcallJ replaced by . pObagh feTGbJa:

Tn favour of (1) are: The evidence from other paris
of the megion, of a second mntmefnhlum, the moderate amount
of strain shown by some of the rocks in thin section; +the much
smaller degree o which perthite occurs in the pyroxene gneiss
compared to the qum?tz~fe1dspar gnelss, the absence, on g nega-
scopic scale, of any other evidence of metasomatism zthis
appears t0 be the case in the Tula mountains, but may not apply
in the Observation Island ares - Gronag(P 40},

beﬂ:zfes suggesving netasomatic action are: The -
lack of signs of ”echSualllsJﬁlDJ of the pyroxene due t0 heat).
or stress roxquu for a moderetvs dusting of many of the gra ,,s);

degree +to which perthite is developed in the quaftz~feldspar _
gneisses are?’ 1) The rock was or'ginally recrystallised at ../
a very high temperature with little stress Exsoclution of tho_.




the crenulwuc ﬂ:;:ns of the feldspar grains, and embayments * ‘
in the quertz srains (it is not impossible, but unlikely that 2o
this texiture dates from the initial recy y3uﬂlllsabloa), and the.
very high tempersture of metamorphism required to produce an ’
originally hemogeneovs feldspar contalnlﬂ equal amounts of

the: potash feldspar a: a UTa Loclase comnoneatso

ugh the 1va11abl " evidence ‘is inconciusive,
rours formation of the perbhite by unmixing due
s likely, ) stresss. auy netasomatism was o?
oniy minor lmportance. T '

At" the licleod Nunatals, parte of the guartz-feldspar |
guneisg have undcubied charnockitic affianities; +this rock is
fine~ +to mediume-grailied, with a granulivic texture and a small
content of” PYTONENE; iv does notg however, have the cnaracterlstlc
dark colour of Zhe nornal charnockite. There are, in addition,

several veing of vorphyritic charnock1t?ﬂ granite, with brown
feldspars, whicn zrs very like, if rather lighter coloured than, -
the gra nlt at Lawsoile ¢ o o , , o

Further south, in the Knuckey Peaks, rocks with g
typical charuncekitic appearance occur, with a few bands of
pyroXene gneiss as s001ateao

" Thus ‘it appears that these enaﬁ"ockluec are the result
314

of extreme metamor phism of roclks similar o those Lrom which the
quartz~feldspar and pyroxene gnelsses were derived,

QUARTZ=NICA SCHISTS.

These were found only at Wilsoun B’ulf, in the so utnerm
Prince Charles mountains, although meta quaru21bes occur in the
Masson and David Hanges. it is 'apparent that the precursors
of the quartz—b¢otﬂte schists were quartz-rich arenites.

' ‘Whereas most of the metamorphic rocks of the roglon
come within +the bourde of the granulite faclies or the o
sillimanite-nlmandine subfacics the minsral assemblage ‘of "these
schists is that of the cordierite«au*hophylllob subfaclies, and '
indicates original rocks rich in silica and deficient in potash
(Turner and Verhoogen 1951, P.449), ' - ' ,

S . SR MRS _ , :
- Despoite the wather lower'metamorphic grade, it is thought -
that these rocks belong to the same suite as the other higher -
grade metamoxphic rocks of the region, and not to the chlorite . -
and other 'schists found in Dronning Maud Lend (Roots, 1953) and

Queen Hary Land (Ravich and Voronov, 1958). On the other

“hand, it is at present not known iY they have gone through

more than one episode of metamorphism (such as in some other
parts of the ares). It 1z not impossible that the original
sediments were deposilel 2fter the period of thn grade

metamorphisn and migmatisation of the other rocks of the region,
and then altered by the later metamorphism which has left its,
imprint on some of the rocks of Enderby and Kemp Lands.

| METAY {OREHOSED BASTC DYKES. AND SILLS - s

'Lnese were feound in the Tule Mountains and Leckic Range.,
liost are only a foot ox so thiclk, buit one cyle 10 ;ceb wilzs v
found, - The only one examined in thin ssction has been almosy
completely rebonbtltuued, Tltule af“ce oT The orlglna1 minerals
remuinlngo. : : : ’



"injected after metamdr:

- of any obvicus

nu4.1 hand

Tilley (1937) Los Cescribed errabics from
Proclamation Island as wesomorphosed guartz dolerites; the rocks
of the Tula Mountains ani deb-_J Ranae differ from thess by

showlng 1ittle evideuz. ol tha owwr"gal igneous texrture, and
in containing lmuchdmﬂ, seownts of biotite and hornblendey -
in addition t0 s Dyroxenes, '

There are two a2lternatives for the age of these
intrusions: They could have been emplaced 1u the original
sediments, and altered with them; or they could have bheen
im and weﬁryotvl ised by a subsequent
metamorphism, The ladtier alterianbin cens the more likely.
At the Leckle Range, the edges oi the dyhns are quite sharp
and straight against ths e «cloJ:L;.C Sheisses, -pd they cub across
highly contorted gquartz veins in the guneisses; the rne;sses
possess a good lineation, which the dykss do ﬂOU show {although
the larger ones havz a pocrly ;eflned folistion parallel to
their margine)s; -however, the dyikes themselves are cut by
thin granite veins.

: " There 1is ev1duhce from cther sources of two episodes
of metamorphism. Ravich and Voronov (1958) consider that
the rocks of the Xing Edward VIII Gulf area show evidence
of metamorphism of obe amphlbolitb facies superimposed oun a
mineral assemblage of the granrulite facies. In onre of
Crohn's specimens from here (39ﬂ2)? the pyroxere has fringes of
horanende° :

Tilley (1937) considers that wocks from Proclamation
Island have undergone a second mnua_Oﬂphisn, and gneigses in
the Nye Mountains alsoc show evidence of alteravion.

Tnis second metanmorphism must have been quite intense
in the leckia 2zasc, bociuse new h]geruLHQJG is very common
in the aldterci dricz Tiis high grade may explain the absence
sigrs of reerystalll ation in the gneisses.

' Ravien and Vorocanov (1958) 2lso consider that alitered
bazic dykes in the Bunger Oasis were cmpTaced after the main
phase of mlﬂmmbloatlon. .

PYROZENITES

These fall 1Lto three gzoapsg (1) lLenses of light
coloured coarse grained enstatite in the quafta»felaspa
gneissess (2) medium grzined bands, mainly hypersthene, bub
with some’ or all of clinopyrowcne, I'>oz"rmlcm_de, bictite and

' feldspar; (3) Bands of medium to verJ coarsely crystalline
) thprsthene, with some naritz and eldsHaro '

ig probably the resultd
11sm, of megrnesiuvm present
olutions which would

e second and third groups

The first of tnose Zroups
of the segregation durlng metamoryl
in the origizs: rock, promnoted by
preduce the coarse grain size.

.D“m

i

.were probaoLy derived from pre-existing igneous rocks; the

©gooT o iz lrregular grain size of the third zroup may again be
aue to ths influence of colutions duriﬂ; fﬁny”“alllsattopo This
last Sype is very like a I e:stqe“;ue f=or Frociazation Island .
described by ”1ll°y (1837}, \\\\
PEGMATITES

" These were found in most of tbe areas evamined, except
in the quartz-feldspar and pyroxene gneisses of the Tula and
Scoti Moun sainse They can be divided into two groups:



-
(a) 'iUCunuinuous veine, irregulor tu width, direction and
grailn size, mainly comocsed of quartz and feldspar, with
ucceosory pyroxere, 010u1u89 anmphibole or garneta Most are

coarse, (vath sredns an inck or two ﬂcross), put some granitic
textured velns (e.ﬂ. Leckie Range and Grove Hunmataks) can
probably also be included with FLES aroup.’

: Althc \ n
they give the imp: Leen em
was in a plustic condf Vexrs
in extenb, the vude? cunes are zoned. They ﬁre Lmlnly pwnk
perthite and quartz {commonly ﬁzﬂnhlc(l ly intergrown) with
biotite plates, and variable u~0Uﬂ s 0f wnite plagioclases
small amounts of garnet and minerals such as tourmaline and
sphene may also bo present. The Wlduh of various veins
renges from one to 15 feet. Most have had no mscroscopically
observable effect on the ernclcesiung rock, but at the MelLeod
Nunataks and EKnuckey Peaks, elth“u~} the edge of the pegnratite
is quite sharply defined, the edjo:n*n rock has been granitised
over a distance of severazl feet from the vc¢no,

The widespread cccurrence of these vevns,'even ia
areas where there has been little or no migmatisation, and th
evident occurrence as fracture L1111ngs (wafslculoﬂly in thes -
Leckie Range) suggests a distinct phase of pegmatite injection -
in the Ucologica1 history of the region. This pkase could
be related to the last episode of met amorphism, or be 2 1ater,
entirely unconnected eveunt.

BASIC DYKES'

Dolerite dyhe were Tound in eeveral placeg in Bnderby
and Kemp Land. In all eZdeles the dyke is almost vertical,
and strikes between north and N.N.IL, Although the grain size
varies according to the width of the dyke, the Leyture is
generally that of feldspar lathe in a plexus of pyrozene granuleso

‘ By analogy with the dolerite dykes of Vietoria Land,
a Jurassic age can e suggested for these dykes. Also the age
of a gabgro—dolerlte from ik, Obifehev has been measured as

170 x 10 ars (Starik, et. al. 195G). : However, thn 0058ibility
that the dyke at the McLecd hdﬂmu ks has suifered slight metenmor-
phisn makes this correlation le certain, ss no evidence of

post-Jurassic.e rth movemnents (o+h91 than vloek fauldting) has
been reperted from any part of the Zast Andarctic continent. - The
basalt dykes near lines of shearing may be related 1c the dolerites,
but, on the other hand, as Crohn (P974¥ hag uuggV“ted ceuld be
part of the Tertiary volcanic activity which built up Gaussberg.
and the Kerguclen Telands, ard is still mavifested in the

‘gporadic activ1ux of Big B n, on Heard Lsianb.

L

SEDINENTS

The writer can add nothing to Crohn's account of the

Jery Formation, except to remark th“t th Sediﬁents were derived

frow iland to tne west and north-west. The bands of red mudstone
nd associated grey chloritic sandstone indicate chanrges in the
ource and depositional condivions at irregul i

m (‘J I=y I~

~

- The silicificasion c¢f the sandstonec
from preglacial timee. - lven during vhe iuberzliac
is unlikeiy that thers ";LLM oo sufficient gf:’
o bring about any sigel hemic INLE

The reletionzining of tha thermally alt
at the Goodsoecd N nataks are unlrown, and corre
further work. Russian workers (Voronov, et. al.
described little altered Lower Palasczoic(?) sandstone a
conglomerates from Queen Mary Land, to which the Goodspe
Nunataks sandstones may be equ1vn7el
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STRUCTURR

Minor siructhurcl fvauurﬂs hava already been
described in the ooccunss of the varicus arsas visited.
TG the regional structure

This section deals only il s and 1s,
TO some eIiom, L putiililelle
aluns vhe ccast from Robinsen Islau“u o the

Stanton Gucup cxnd Ln the Framwss Mountains, the rocks sirike
roughly north-souil. Bisevhere with few ex ceptions, trends
are approkinaitely easy west. '

It is interesting to note that thé area of northerly
strikes 1s also the avea where porphyritic charnockitic’ ‘
granites form a large pvonoriwo" of +the rocks. AT Mb.Loewe
00, where this rock oceurs, the sltrike differe from that of
the surrouvnding non-=charzockitiec wmeiascs: again, av Jennings’
Promontory, the strike is norbhewly, but heyre the regional
structure is not Xaown accuraitely. Block faulting is common
throughout the area. Physlographically it 1s best ezxpressed
in the Prince Charles Hountains, where nunerOUQ'?aul% scarps
are evident; but evern in the Amundsen Bay arca, decspite the
Gissection of the exposures, sigas of bleck wovement céan be
seen, In the Amundsen Bay - Tule Moumtains arez, zones of
mylonite up to thirly feet wide were found. Some have
basaltic dykes intrudiny them or the nearby rock,

woat majority of the faults f2ll into one or
vwrcuding north-socuth or easi-west. Iun the norther
les Hountains there is some evidence' (mainly

} for o norith-cast trending system. ,

In an earlier sectlon, it has been pointed out that -
considerable movement along tasse favld lines hes token place
in reletively recent times., The fact thab rost of the dolerite
dykes also run norith-socuth or (in the Vestfolad HllTS) east— :
west suggests that this latest movement may have been along
lines of weszknsss Gaving back %o ab ;easm the Jarass1co and,
perhaps even earlier. o

The rich consenbrated renges of the Prince Charles
SRE scabvtered exposures P
of the Amery Lol i 2 che othoew, int o 2 major line of R
dislocation between vig TWO EIniS. Whis lines azppears o rua
roughly along the GJ‘L east mzrﬁa¢a;, i.e. dowa the Western
edge of the Amery lce Shelf, siong the hLwery Pault, and east
of Clemence Hassiy and the lMawsoa Escarplent. Yoronov
(19592,b) has postvlaied 3 Leop graben like dep CSSLOﬂ extenﬂ-i
ing south from Prydz Boy, st leasht as far as 8 Sy, end centred; -
roughly along the T2nd. east mrridiens He considers thet the Lo
trench is bounded on either 511L by horsb's‘vuctur859 the’ L
whole forming o meridionally btrending zone 300 miles wide.
Soundings off the frout of the Amery Ice Spdf (Law, 1959 n044)’:J
_ainly dg point to & meridi nal trench bebween longitudes 4
Z and T5°E, but south of £9°S, the eastern margin of the
graben is, very poorly defined. A serles of rock exposures,
all vigsing less than 1,000 feet above sea level, exbends {rom |
Beaver Loke norih-east to the Vectiold Hills., These expos- ;
ures including Pcherlnp fumztios es? Vanning Funataks do nob -
leave much room Icy a br*b«w; ond 1t Le possible that the '
iscontinudlily here is move L the naltvrs: of & gigandic sl;ep°
2 the other ol 175 1o QLLte p0a°¢ble thet there 1s

"

Mountains on Lo Liis Lond, ang slé i

5
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greben structure Losvcen Tthe Mawson LSGETQECHL and the Grove
uunau@ks, and this is the erea seen DY the Russians on their
recomnaissonce fiights. ¥

%, It should be noted thol positions given by the Russiows
for features secen by them (IﬂfOﬂl sion Bulledin of Russisa

Antarctic Bxpedition (5) —wireless flasghes from the Amtarciic
Wo.8) do nOtpflE in wgag fectures delinesked by the Australian

Authorities, using astrononmical conirol Lor positions.
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The preliminary results of seismic work along
ngijude (Goodgpeed 1958) indicste that the area
70 q and 725°S is one where the rock basement is
¢% any great height above sea level. This low lying
. 1s borderedto the south and east by a high, but greatly
lccated zone, represented Ly the numerous exposures on
her side of the Pisher enl Lambvert glaciers. I1Ivs north
uerﬂ boundary is the nmass ¢f the Athos, Porthos, and
28, and a prominent subglacial ridge through

9 55“8, 62°107E, Tne extension of this ?4dve is not known;
the Hansen Mountains are probably part of it, because the rocke,
there resemble those of the Prince Charles MNMountains rather
tlhan those of the other mountains in the interior of Eanderby
znd Kemp Lands
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Guu OGICAL HISORY. : - - L

This section is g sunmary of the counclusions reached
in other parts of this report. It is very tentative, and the
séquence of events visualised will probably be greatly
modified by further work. Also, it is most unlikely that ,
different parts of such a large area would have had the same
history. ‘

The genefallsed sequence of events is thought to

have beens - - . : : : -

(1) Metamorphism, with varying Gegrees of migmatisation
and mobilisation, to rocks of the sillimanite -
almgndine subfacies or graaulite Ffacles. The original
rocks were dominantly sedimentary with igneous inter—-
calations of wvolecanic or hypabyssal origin,

{(2) Intrusion of basic dykes and sills into these
gneisses. -
{3 Fursher high grsdc metamorphism, the effects of

ﬂb’cb are best ﬂ¢5513¢bu Zv Bnderby and Kemp Lands. This
sy have been mainly & regionsl heabting with dynamic
eLLeCUS ab a mlnlmumo ' :

(4) " Widespread injection. of pegmatlto dykes. This event
mey belong to the closing stages of (3) above, or be a
separate unrelgued event,

(5) " Depegition of Ireshvater :;;i;,;t;g possibly in
dCWﬂLuUlued bagins., The duravion ¢f deposition befo%e
and afver Lower Permisn time LS n0u known°

- |
{6} Injection of numerous dolerite dykes, probably :
: during the Juressic. _ ‘
(7) Large scale block faulting‘in late Tertiary times. .?5}5
(8) Burial by iee, ubseo&ent naetlal deglac1erlsaxloA' :

and eustatic sea level movement
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MCRPHOLOGY AND SURPAGE - TC.T OF THE PLATEAU.

tIchyl TaT dozeristions of the plateau have bsen given
by Crohn (i998) eal ¥elliawx (1958). 7The present writer was
able to exauine the wcrplology 2nd surface features of the
inland ice cap during a sledging jovrney beitvween Amundsen
Bay and Mawson. Rock exposures cccur alb intervals along the
wnole route, ranging from the extensive masses of the Tula
Mountains to small isolated nunataks such as Mill Peak. Con-
sequently, this area cannot be regaried as typical of the :
high plateau. .

The fioors of the sngi-west valleys through tue Tula
Mountains are flat, rising to the east either witL a auifqrm
glope 0r as & series oi Terraces, with occasional depressions
wiere gapg in the mounteinsz zllow the ice %o drozn 20Uth into
the Beaver Glaclier. Crevassing is commons irom tihe gir
great straight crevasses can be seen extending across Lh
vaTleJ north of Mts.Harvey end Storer. =lsewhere, (except on

the steep slopes where the ice flows around an obstru wotbing

rock 97pogur°§ crevasses were gsnerally concealed by a covering
of soft sncw, and thelr existonce was revealed only when a mzn
or dog broke through the hluueL br1&~c°

As would be expected, the whole of the Tula Mouniains
is in the zone of ablation. Anéxtensive flat area of cusped,
bubbly “blue® ice occurs west of Mi.King at an sgltitude of
3,000 feet; samall snow dr*its cccur in several places on this
ice. e

At the time of the visit (late November) the ice in
the western part of the range,. and the seaice in the Adams

-Fioréd area, was covered by soft snow, up to two feet in aep'th°

The surface was smooth, with nc sauﬁrugi, the only relief being,

a series of transverse sinucus dunes, a foot or two high and Qo

up to ten feet wides - 1In places, especially on the seaice,
the snow kad a hard "piecrusi' surface. S

This whole srea is evideantly oune of light prevailing
wWin Over a nine dsy period the average wind speed at the -
camp @L the south-esst corner of Adams Fiord would probably
have been less thun ;1um Inot=z. A few days of stropg w1nds
would strlo wost of obh znow Tron the uwfaceo

Wlthin this zmone of pr&GlOﬁ are local accumulaolon
axveas, consisting of hard névé like that of the plateau. Hore
common are zones of "white ice" (o porous, more~or-less friable

‘girenvlar eggregate of sn.ow and ice crystals containing numerous ' .’

layers and blebs of ice; transitiocnal Irom neva to ice), - P
cccurring uuually on we3uand fa01ng (i.e. lee) slopes 1n‘the :

S Hal; a mﬂle gouth ol It oilng, at an altltude of -
3,400 feetly, néve begins; and the plateau between this poini
and the Leckie Range is in the accumulation zoune, except for .
small ablatlon areas adaacenf to the rack exposures. :

Between It. King and the Knuck ey Deahs the suriace
is ﬁently UFG§7atlﬁg» ilSlhg from 3,400 feet Qt Mt.King 1o
6,100 feet at the southern end of the Lpucxej Peaks.

About eigh* miles sozth of Mb.Hing, the neve waz cul
by several long. c¢uito Lsralglt cracks, 2z guarter to half a

mile apart, half cn inck wide, and rumuing “to the north—-ezsi
and south-west as Tar ag the eye could see., No other sigus
of crevassing wers visible. ' '
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Between the Knuckey Peaks and lit.Channon, +the
plateau rises to almozt 7.C00 Feet. This appears 10 be
an area. of high precipiteiion snd low wind speeds, for
the surface was so0it, perte

sank ankle deep at each sie there were no sastrugl
whatsoever. The cicudbas: coanonly descended to ground
level ia this areeo. Iurihzr east, where the pleteau drops
towards s, Charnuca,

the =goft snow, and

-~
G
%

O

Fram Peak.

A1l the localised ablation areas mentioned above
have a similar pattern. They occur on the leeward side of
the rock exposure (in nearly all cases this is sglso the

square miles in area (e.g. the Grove Nunataks, where it is
at an altitude of 6,000 feet), and may extend for several
niles from the rock. (Bare ice occurs two miles norith of
Mill Pesk, where the rock is only a quarter of z mile wide
and runs for three or four miles north of the Leckie Ranges

tly smooth snow, into which men
3

£all areas of hard ssstrugl show through
rese surface conditiong extend almost %o
the Leckie Ratge, zund occur ggain on the high area west of

" "dovmstrean” side of ice movement) and are roughly triangular
-in shape, with the rock mass forming the base of the triangle.
Depending on the size of the rock mass, the ice may be many

L]

The plateau surface generally falls gently towards the rock,

producing a triangular depresgsion, which is emphasised by
the steep slopes on either side near the rock exposurey

where the ice begins to flow together again downstream of the

obstructiong_

At the side of most of the rock exposures is a
radiation moat, waich opens into the ablation area, and in
the opposite direction passes into 2 wind scour, which in
turn ends abruptbtly against the drift banked uvp on the wind-
ward side of the rock. The Perov Nunataks and Fram Peak
provide good examples of these fastures.

The bhare ice of these ablation zones passes into.
the pletegu neve through a treansition zone of white ice
which may be amything from a chain or so (as at Hill Peak)
to a mile (as at McLeod Nunataks) in width.

The factors producing these local ablation areas

are nct fully undersiood. Schytts (1958) considers evaporation

is the dominant influvance, hut Swithinbank (1959) ettributbes

an impczriant role to wind cregion and turbulence, which keep

the gres clesr of snuw., Although turbulence may countribute
towards the ablation (it must be the main agent in the pro-
duction of white ice on ths sides of domes on the high =~

plateau) it is difficult to see how it could be effective at

distances of several miles from even large rock exposures.

In some of these areas, wind dlown sand is common
on the surface; solar heating of these grains will assist
ablation to some extent.

Few rock expcsures occur between the Leckie Range
and the Framnes Mountains, but the surface of the platesu
shows considerable relief. Domes and valleys are quite -
merked, and some of the former ave heavily crevassed. The
ice falls stecply through the Hansen HMountains snd Arnel
Bluffe, snd a prominent scarp runs castward from Fram Peak,
The suriace of many of these domes (particularly the crest

and eastern slopes) consisizs of crevassed whive ice., Fifteen

miles east of the Leckie Hange, whifte ize was exposzed at an

altitude of 5,200 feet. Seven miles wont ¢f . Hordsrm, bliue

ice occurs oa ton of 5 domz ab 3,500 foet, close to the
junetion ¢f Yz oocounuleiion and coasval ablation zonmes
was crossed zzout fiv

fee

ive miles west of Wi.Hordern, at an
altitude of 3,400 fset, -

e
.

i

i
i

1

s Which .
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PLATEAU D?ALNACb.

The dralaane of the area between the 45th and 80tb
meridians is dominatd cd by the vast Lambert Glacier system.
TogeBher with its tribubaries, and the glaciers flowing
dlreCuly into the Amsry Ice Shell, the Laﬁbert Glacier dralns

Ba51n about 200,000 cguare niles in areg, extegd_nv beyond
7578,  Tho weslurn wargin Tuns %foasa g S, 686°E, near the

Stinear Mnesziig, and throagh 705°s S, 62 E9 oouthwwes+ to the
as yei uvnknown neadwaters of the Fisher Glacier. The eastern
lizits ere 0% known, but are certainly beyond the Grove

erdzutsg‘aecause the platesu fallg steeply to the west
shrough this group. :

The other major drainage basin is that of the Rébert
and Wilma Glaciers, which flow intc King Bdward VIII Gulf, -
Tce flowing north into the Enderby Land Peninsula is chstrueted
by the Ngpier Hountainsg and Akers Peaks. To the west, the
Tula, Scott and Reggatt Hountains form a barricr, through
which the valley of the Besver Glacier is the main brez:chg
much of the flow, however, is diverted t0 the north-~esst.

The north-western margin of this bagin probably runs near the
McLeod Nunataks and Knuckey Pesks; the ice flows through the
former group *o the north or cast of rorth, and to the north«
west through the Knuckey Peaks. The castern divide r

thyough a nlch point of +the plateau (6,000 ?eeg) at §8 ?O“S,

10'E. The hlgh arca (6,700 feet) around 68°S, 54°E is

probably due to demming of the northward ice flow by the chain
of rock exposures forwmed by the Xnucley Pealls, Doggers Runataks
eand Dismal Mountains. - - - '

In the Tula Mountains the ice flow is south or south-
west into the Beaver Glacier, except in the vicinity of Adams
Fiord, where it is to the west. The flow through the Perov
Nunataks is to the west, bubt there are no defined ice streams,.

- Elseivhere, where it was observed, the dralnage was nortbwards

towards the cozst.

ABLATION ZONE -

Most of the general features of the coastal sblation
zone have been described by Crohn (1959},

During the wvnterp large apounus oi sunow accumulate
in parts of the ablation zone, xight dowm to sea level. These
drifts form where the smooth flow of the wind is affected by
obstructions or chavigses of slope of the platean surface, and
may reach counsiderable dimensions. They consist of hard wind-
packed néve, quite similar to the neve of the accunmulation
zonej the surface is even eroded into sastrugi. Eight mile
west of Mt.King, a snow surface was marked by ripples, qalte
like those formed in sand by moving water.

At the end of August, névé typical of the accumulation

zone formed a continuous cover in the corridor between the R
Masson and Tavid Ranges, south of & line joining Mit.Parsons
gnd Blair Peak. Parts of the surface were hard and very smcoth
end slippery, with a polished eggshell-like box+uro. At this
time, t60, incipient melting was taking place at The very tips
cf sharp projections of sastrvr1°' giving a dark appearance t0
the snow, DBetbtween the bevlnnlng and =nd of Octobcr, a good
Lc;l cf snow wasg S'“ﬂnped from the surlace, leaving vehicle
tracks made in ccrlv October standing in relief, and by late
Jenvary 1959, excons for a inmge srea of snowbanked up against
Mt.Coates, a few areas of white ice, and scme small arlftsg
the corridor was clear of snow as far south as, end through,
Hordern Gap.

P
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in the upper parts of the ablation zone .(l.c. above
1 . 000 Icet) behind lawson, exmcnsivo arcas of snow persist
1roughout ‘the yezr in ﬂﬂu lee of steep slopes, where they are

protcctcd t0 some extvent frem the scouring and eveperating
effects ci the wind. The higher ones congist of neve w11h thln
ice layers ait various depuhsg at lezser alititudes, the nevé
becomes granulay, and the ice layers nore nrom1ncnt, aﬁd the
neve -lﬂﬁl¥v b“”O"“ﬁ PuhiteY ice which grades into the "bhlue®

iee of tho «lloltlom wous,

¢ &

e gummey, melitwater from the sraller snow-

drifd g 2 film over the cusped suriace of the
adiso TLlling the hollows, and preducing areas, many
TOUDST sxbent, of ;“asr-ﬂ gth ice; such smooth

- o 7
crons ooeur on slepow v giios as 15 . In cases, these
G e et - - & P . > £ . eomyed oot
cLontn wabtches on ths foo ave the oaly rermiont of snow driftss

Cin cther cages, the drifv ie vonzosznicd by a low meund,

consisting of opague lcc with g very nigh ccoutent of aiv
bubbles, rlcd1cd with vedins and blsbhg oy cleny Ilgo, vhe result
of percolation of melt waler inte tae snovwarify, u730“*d by
reg-freezing., These "ice drifits™ were comzon at Jennings Lake,
Beaver Lake and Clemence lessif,

05
w?
e

In exposcd aress, © o of the ice surfezce ig
quite congiderable, Sovoral zzens vere seen where each.
pyromld was three or Your inches high, aud several inche:
wide. In a number of places, the pyrenids are elongaldesd, and
oriented parallel to the prevalling wind; they have the shape

. 0 en agsymetric pyramid, with & r sharp ridge ronning o

lgeward” of the apex, and a steep irianzvlar face or the

windwardsides

An e'emp]e of the formation of tnese cusps was seen
on a nelt lalke ncaxr awson. In &yfilg the gurface of this
was glass zmeoth, Wt Sraversed hy nuvmerous cracks. Dy
Lagust, elon;aucd shellow Gepressions an inch or so deep had
Tormed along the northern gide of %hewc cracks, with &
vertical southern face, aud gently sloping side cn the norih.
During Aucust, these lengthicned znd broodened, until adjacent
oues almost met, leaving o shorp dividing ridge. Unfortunately
before the typical cusped surface veas cwveiopedg the area was
covered by snow. _ -

In placcm especielly on broad flat areas of ice,
the éegu_ﬂrvuy of the cusned surfsce is broken by aress in
which the projections are lower; and less angulsry. These
parts of the ice were covered by small snew drifits during
the wianter, and protected %o some exient from ablations . The
Snow was subseqvcntly reuoved by the wind= '

The small is olated arveas of abls% on adjoliuning inland
rock expesures show feolbures ginllar to these of the noastal
ZO0HEo T»c ice has the characterisitie cucned surfaces bult av

Grove Nupa%aks it was merely irresgular, withcowt the sharp
cedged cuspss cryoccnite holes occcur in cases cloce 0 Hh

rock, but most morcinal detrituvs remains exposed, iying either
on the surface, or in a shoilow pilt. Ip the latter case, o
ruGinentary pilla: may e dovelopeds gndl there is genevrslly

£. sharp=crasiod vidse of icz ¢n the lssward side of the

larger bouluarsg even whcn 1% iz dhie werthern side, indicating
thet the depraess ioq in which a vovlder iles is “hlnly The
result of wind, fs her than rodistion duve b0 solay hesting of

the r0Cks

fnccough the svizfocs in wost sons was tC“dlﬂS e}
exfoliave, <iiumprer diginteograltion suci: &5 GocuUrs near the
Ty Wag Nn07 £8CH.
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: During the summer, considerable zmounts of water
are produced by melting of the snow on the larger inland
rock exposuren, Extengive meltwater areas occur along the
aowineryn frciiis of the Leckie Range and Heleod Nunatsks, and
casll pools for in depressions in the moraine. At the
north=-west cornsgy of the Mcheod Runatalis, there was a_pool

7 ) S ST ) . s oy st A c
¢ wzter din thz dcs. Cosnite an slyr temperature of ~-87C.
Thae wabter was piokoeily derived from an srea of movainal
vvsolie on the neayrhy ice

‘Near the rock exposures, isclated boulders of
noraine generally were surrounded by & small pool of waber,’
wvhich en overcast days acquired a2 thin surface layer of ice.

TABLE 6 E) : . . s

ABLATION, MAWSON AREA (IN INCHES OF ICE)

Period Ending 140 " feet 250 Tt. 330 £%. 590 £t. 650 ft.

(begin-" (begin- (begin-~" (begina - (veginning = -
ning 20th ging 9th =aning 11th niag 26th  26th Feb., .
| - March). HMarch) March. February :
11th Warch, {958 ) ) ") ) T )
nd . : . T )0043 L )o043
22n . . go.027 30045 3004-9 . ) ino i ) ino
6k April, 1958 1 ins - S .
) ) ) in. day )
28T KL ) 0 .dayu . ) 2‘3'7__‘) day 2 % 1;3,‘ )
2nd liay, 1958 2 ) o
St © g 4T ) ) )
15ta © 0 oz B g_. . I {
osh dume 0 %)ose - j.o2r-  .029 .029
5th July ! T =) 1) )
2ist ® u IR T 3 W 5 ) - )
28t ® " ) ) ) 5) 5 )
29th * - o | % 22) 22 ).
18%th August * 0=) ) - S
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Messurements of gblation in the Mawson ares were
continued duxing uhe year., The resulos are shown in Table. 6.

The total ablation atb the various points, derived
from these figurces,is given in Table 7.

Altitude  Imches of Ice . Equivalent cm. 0L water.

(feet) : _ : inches of
water™
Total Per day. Potel Per day.
140 5 .025 4.4  .018 1744
25C 35 035 T-6 - 031 19.3
330 8 - L0353 7.0 029 7.7
590 8 033 7.0 . 029 177
650 - 8%  .O03% 7.2 .030 18,2
{b) 10th November, %558 o 9th February, 1958 (91 days).

440 & 102 8.0 . 088 20,4
250 105 - 115 9.1 . 100 23.2

W

Fron. EOth March for 140 foot level..

+ Using a specific gravity of 0.87, the aversge of values
from three dif'ferent poiuts behind Mawson.

A notable feature is the congiderable difference in
ablation rates between the %40 and 250 feet levels. The
poles at the 140 foot level ame on the side of a steep north= -
Tacing slope, and so are sneliered to sone extent from the
pwevalll 18 S.5.E winds The poles at the 250 foot level are
cxposed. to these w1nd3‘ the poles at the other levels were
also exposmd to tne winds, sud have an ablation rate CompaT=
able to that at the 250 % ooﬁ level. The effect- of the wind -
on the gblation rate is also shown by the ablation for the '

winter period; from 19th May to 28th July, the aolatlon at

140 feet was 1% inches of ice, at 250 feet, % inches:

| ~total sunshine in this period of 70 days was 30,1 hours.

.The %otal ablation during the yeaz'is less than the
amcunts. measured in previous yesrs. For the periocd 16th
¥arch 1955 to Tth Februa zy 7986, Crokn (p.85) records a loss
of 32% inches of ice, and 23% inches for the period Tth
Pebruary, 19 96, to 1et January, 1957 (which does not include
the period of greatest ablation). Mellor (1958) gives the
gblatiln between Pebruary 1957 and February 1058 as 535 mm.
oL wess coal to about 24 inches of ice, also rather :

3
.

lower <izn Sne va¢ues for the previdous TWC years.

L Zow 4957, but

Detailed figures are xnos
when those for 1955 and 1956 axrs 2L wich those of
Table 6, it 1is ioand that the raves i il Three Yyears arse
comparable until the bveginuning of Dece¢ge1; thereafter,
rates for 1955 aad i956 show & sharp increase, while the
rate for 19%8 ramains constant {fig.4). ¥aen the wenther
is compared over bthe same pericd for emch o0f the three
years, it is found that while wind=speeds and aversge

[N
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Loamperatures eve sgimilar, there was muvch less sunshine in
Tocember, 1958 and Jq&va: 79599 than for the seng two months
b ,FE—)o end ?J, hours =2s sgainst 716.5 and
$37.9 hours, 0 11.7 and 1O°J kours
wozpectivelyl. T oo hel graatly refced
anount of auhﬁ_aev LMJA uﬂO ﬁexreb_ Luengnie im
incoming rediation, was the cause of

: coumh o
arer ablailonp &8 woll a3 the ebncri.l. coniitlions o Ze.
Laseribed later.

DetalTea figureg are not gvailablcs Zor 1957 wal
when those for 1955 Cend 1955 are c¢comparved with $hosg of
Teble 6 it is Tound thot tio rates dum all three years avre

coﬂlqrudu_ wnhid TLc'seflf" % of Decembars theresfiter, the
rates fcr 1958 and (995 ¢ bb”w hnarn 1nureas e, while the rate

for ?950 venzins consfent (fig.4). Then the weather iv
conpared over bthe sane pericd for each of the thres years,
1t is found that while wind-speeds and sverage temperatures
a?a gimilar, there was uuch less gunshine in Decenber 1958
znd Januwory 1959, than for the same two nonths in 1955=56"
::d 1956=57 (425.9 hourg as against 716.5 and 637.9 hours,
oco deily aversges of 6.9, 11.7 anrd 10.3 hours reﬂpectlvelJ)o
T zocms likely 3 b et Tthis @Teﬁulj refuced uuaaat of sunshine,
i;h vhe corrpsgcgd¢ua deereopse in incoming radiation, was
sz cause of the srell arpount of sumeer ablation,as well
tae mbnormal seaics 20nditions €0 be Qcescribed latew.

7o ¢¥ the reduced sunphine wes the much
Lsa colunnar dlBiAue:?&ulOﬂ of the ice
Lmdend ﬁmﬁin+95T&$lOHYas first noticed
g oan bonds in the ice beéhind HMawson.

T by uhe end of gomuvory, this had develeped only in
igcalised areas. JInav of the surface tﬂ”ﬂ consisited”
ya assymhtvlc cast=west trending rzdges an inch or two
high, with a shayp crest, and & stecp or OVernaﬂg,mg aorthern
side, and & southern side sloping at about "5

During depoting opsrations sblation poles were
installed &t the deckle chpc end licheod Numatoaks, and were
later measured’ durinb & sisdging journgy. At Leckiz Hanse
(2ltitude 3,900 Tset) the fb: 310&195o ot & point half s
mile north of the rauge was 4% inches of ice bntwccn the
21st September and the 30th D@ sember, 1958, a dally rabe of
0,047 imches. At Mcleod Funiakzs (gltituds 3, 70 feet), the

' (but on Wy twenty yords fron large blocks of moraine lying on
the ice) was £ iluch between the 25 th Septomber ond the 4th
Hovember, and 4 inches between the 4%h Hovember end the 1ith-
Deecenber, 1958, equivalent o 0.062 inches per day for the
vhole periodo

In $he ccusre of Boover Lele, the ablation from the
surface {altitvde just sbove sea level) {averaze of two poles)
5 ~ Totel. Per doy.

was |
27%h Septonber S0 2%zt October % imchas. .115
218t Qeclcler to 2ad Hyvember 2.0 063
2nd Ngvember *o 9th November ¥ ® o 107

. bee

gverage loss fyom four poles 200 yards acrth of the maln group S

Total

This ig much higher then
*ﬁ foot lovel et Meveon %ﬁc”eky
Tsrember, @:csumably bogzmoe of
worlzeie of the Dsover Lxke Ares.

Il
(' 3
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ACCUMU&ATIQE_%QEgt

e ;;“; accralation figvres obtsined during the
year were alozg thc souwlthera Boismic TLaverse, wvhere poles |
installed By WouCL70? vere renzasured Ly R.Bloke and
. B, Jesson.

The accumulstion at cuik 1loenlity L shown in
Table 8. '

. Y
T:ABLE o

; ACCUMULATION SOUTH QF 17/ (yﬂGHOo 0f névac)
Coy L Location Tositlon oot - Centra ‘egt Aversse.
© Trv.$7,7958. Drum 96 697381 6 g 163 193
LI L 62°107E
249 "  Drum 91 70%0's - % - 1% -3 -3
. ¢2%gE = | |
® 29 % Drum 8 70%93'S 9% . 12: 92 112
 62%9E . - .
Deco 2 " Drum 4 T0°31°S 44 15 18% 16
o 62°081% - T
v 2 % prgm 2 70%40'S -3 .-+ o -
| . ... 62%C9'E : . o f
- w3 w237 mile 70°49°S T 10 . 8% 83

Thus, for the pericd February 0 Deccmber 1958, for
a 8trip between 150 miles (=iti Lvdc 8 SOC 1eem} and 230 miles
(altitude 9,600 fe et) fvon t@o ast; the average seovruletion;
was T4 inchos of snow, egn 107“ %0 3.1 dnches (7. 9 em.) of »
watc§ (assumlng on dVCILﬁG.S@OCiE ic ?T"Vltj of 0.4 for the
néve Yo Lo

Mellor . S

‘ In Jonvary 1959 cprond dye over She Gurf e ot drums .- -
4 end 16, Pits were latew dug atv these locelisies by . Blaks
and B.B. Jessgon, %he dye leyer waes found only at the former
lecality, at a Tﬂgva of 65 rm. dn one pit, and 55 cLe in the

e

n

othrr. A doteiled i;s:.c;;;n of Shclclhz obisined from thase
plte will bz giveu Uy Hellcw.

m1e' Toot Variatlion in the %&cumulatiaa vaelten, and

thefaet that in “zecmber 1958 the seisad na%ty followed for
several miles nenr ToUS "fa’Ls ppde the previcus January,
chows that snow does not accumvlate on the ploteou as o cheet
52 more or less uniform thickness: The luprcocion guined by
roihr the selsnmice end sledging partics was tnal suow pield
cmted in high winds zoesumulaodos s long ulcie UG
wiich may reach heighite of over den feet and ozt

o several hundrad yardéso.

£

.......

Udder condisions of mede"“ 58 B0 Sx;oag winda withotsd
preoioitation, those dumen ave crolcd inlo sastrugl. Josouse
she fine waasher hobe aﬁwc winds U"T&léj come frTon g differcat
direction to those of bad woolbnowy, tThe & s%rlgi Tung in & .
difderent dircction to the dume, so thed 2 flank of the duae
iz erodcd 6 an alnosd vorticcl feevly G"D ~ﬁ“eé fece, while
the other gide is harﬂly srrected. Luch conaditions werg COUMOL
a few miles casﬁ of the Kauckey Pecks, where the sastrugl
was about three fost high, snd on parss of +%e geismic treverst

where the sostrugi veaoched hei ghivs of six feet ox mere,
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‘Under cersainm conditiciis ; ,
77t with low drth) elongoie s form. :
S snov° In fom, these citen rosomnle asastrugi, but ou:z -

~oiter and less compact in opscorazoes, sad méygyarﬁly bxxj
zastrugi eut in the hawd neve. O - in -6

AT - ofan

SOMe dlreo ;lom ge thie TL3GTU
ing by an %o 407 from "2 linc Sa 0 TJ@S&

abcuuula -ng {tro wellor weafers not 4o call them sastrugig o
festriv%inﬁ'taza TeTm TO Leﬂﬁu?cs pursly erosionel in oxigin) ' -
are not giatlionery, but migrete downwing and increase in .

‘size or dilssipaie W¢uﬂ mgrying'w¢pd congditions. '

"Although there may e locaelised zoevmulations a,ongg*
the sastrugl, 1t is thought that deidiing sncy is not sn
inportent factor iu the supply of materizi Fer accumuiation

2% any eparticulaw locollitye.

The low sinuvous cznes in the sof' SROY 0 ﬁhe seaice
Arvndscn Bay, and in the Tuls Mountoins may be the wasnlt
c: precipitation eccornzmicd by iight “;zﬂ&o On many of them, :
e leeward flenlr vec oShon Steeper then the other, end it
ns likely that hooc trirevorse Gumes ore actuslly giansg

NG

ripples, "which migrate devinwind ”wing\sr.vaoztﬁj after Porme

aticng ohe_sluuool%y would then be the zeowlt of varying
rates of movencn® slong the length of tax dvme, By mid- :
Hovember, they woro 1mmobiliscd by & herder crugt a cenbtipmodze
o1 SO thlc

The conditions govermiug the fornmstion of erescentic |
barchan dunes are nod fml T unéerstocag Wt it is probable :
that the conditicns postulaied 1-.; Bognold { 394?) for the’
growth of send barchzas will ﬁp‘y also to snew. FZRofly, he
conszders thet somd berchons form by streaning of paviicles on
either side of the obstrucsion coused by chcnce accumulation
of poarticlez om g fl@t surfoce, wrder counditions of nearliy
constent wind direcetion,’ A'chan<° o? wind direction will
rapidly doﬂtroy tuﬁ crescﬂn*L £h :

The best den
the air on the sea:
Auvzust, esst ¢f th ¥ &
the ploteav west of Church flounitasin on 154z Aigugtv
flrsz two groups did not dicploy any zegulor arrangen an“° the

mnes near Church Mountain were fovmed o all degress of

e8 Wore seen LTom
oo c«@u_ p =t o4}

"“‘) 0] l-° {Q

3 E

C1L

pmJIGLYiOJQ £rom te%oly recomiizable to parfect creacclts,'
EDPToRingtely Ton :CPb from $ip So tip. ke more perfect ones
TIODe COMmMOnIy i lcmes running mm-uﬁd, with the '
anvices of the ingd i colllingary of Lthese lones.
e-sonded Por severel aumdred yezda. - v%pbo poralliel lanes
were gulte e¢f ¢, azd ¢aly dhe width of o iunc agnx?o -

xbtored bovchons vare found in the
ive miles ¥ egs c? the Leckise

On the grouwnd, sca
westbtern Tula liountains and £

Range.
These dures dL"lC?Od in shope FTom

Moss {1938). fae Yacras? wore lomger, soth
a feirly chorp $ip, mﬁ:ﬂeacmcMﬂemﬁuﬂ
2insst semiclirenlor, nlen, rasior thaon ths2
duzictsd by ioss {p.2715), Qe weas abouw
i wo $ipe and 2 couple o ol Rdgh st th

gy S

)
) = b I S Fare PR % K e ’ -
Tty isrefiny Dlizoood, two foet o0f sort snow vas ;
3 ' o e Tt Tasgne) ooy ate2 T f "’.q—\ﬂ L
Gor O-«.‘l)cn_s . EOmoml 2 oW 2UNUIaa TAaUD g0wvi o] PR
- P D TR Y, e oy Ty o S RPN | . z PP
Pank, and o Do inlionincet bavchans viors Jozmed on Lhe s3Icotn
'T

?
upper surfaca of thilg cnow

In a1l thiree cadcsp the snow of tie dvune wes muID N
softer than the surrounding surfacs, and khad & curious sliplszy.
feel wnderfoot, a ubﬁsbu»gn altin bo thot exporicacel whon
wallking on wet greasy clay.
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re S%Uﬁhcfn o1 *“WLC party recorded barchans at
69059°S, 62 SO (el ere shoy were twelve Jeet from tin %o

$ip, and - At ,.'L Eu the avox) at 70° 23°S9 62°05t

(where thef DIl “e hoight, but only six feet Ffrom
Hip b0 Biu) Lme : 108, 61 55*30 In 211 cases there
were onLly 7 w;u\¢ud 1ﬁc1v¢dvalsc Théise at the last
Jocality were o interost -in that they were asyrmetrical, wﬂtﬁ

I~ 4’

a vﬂsucxu‘ar“ abo w* %wmﬂtv feet long, and the eastern one
only twelve feet in length.

A record o0f sastiugi divectiousz was kept during
flights scross the platesu, ozd on the southern seismlc and
siedging Jjouznceys.” A study of tiwcse ond the data cbrained
in previous yesrs is being mode dlinther and Goodspeed, 1959)
in velations ¢ the preveiling wind patteras of the ares.

ICE RBCHSSION

Up to the middle of Februsry, the ice récessicn
cairns on lagnezvic Flat were still snow covered, so could
not be measure d,

' On the 11ih Hovember, a line of levels was rua from
the rock to the ablaticn ﬁo‘os at the 250 Teet level. Anothsr
5 was reed on the 13th chruarro‘ By Pio"*ing'the heights-

0

set
and dipgtouaccs from a dﬂ”um point, & profile of the surizce
iz csaaiaod for each case Comparizon of fthe two profiles
svopests that despite en abl gtion loss of over Ifive inches .
in the intervening peﬂlcag there hag been 1ittle nett lower-

of ¢the ice surface, i.e. the rate of ice supply by
lowage is eanivalent o tne rate of loss by sbletiocn, and’
con.@quenﬂljg sy nousia io stabicnary.  Results are, however,
1 T30 Loonl iy cnd furthner resdlngs are o be
made by the presels Sullfe

th 2
{~ :"I i
7 G’q

PLATEAT TEIPERATURES

BU'ing Lo wxtuen seigmic vraverse between licunts
Henderson end Caosey, & large number of measurgmenis of ice
‘and snow tempérabures were made at depbhs of 2, &, 1 end 2
rmetres by leaving g lagged spivit ox mv¢ngﬂ3 thermomster in’

a SIPTE drill hole of he sppropriate chung and cloging the ¢

hele with a piece of TAg. . Vhon possitle, veadings were made -
gt hourly intervals.  Yiaen wims wLLCMuAg wpmoewu%ureﬂ in the =

seiswic drdll holes wers msasured =t ton foot intervals by
iobving e string of thormometers “soak® in the hole for am

LA 0 Q0.

At 8hot Point 28 {altitude 1694 fect), which was |
drilled diun ice, the fellowing dsmperaturcs were obteined two |
hours aftver & 1ﬂ“et° B 3j”1. S

'Denbh {fcet) Foro. 0G|
A0 . - 13 ?
50 ' - 15.C
53 o= 15,0
e - ' - 14.9
‘39 . - ?ﬁ 3
SO . Co= 15: 4
CAdr tem@e ~ghure - - 24 OC
220} C

o - Surdfece bemperaturg - -
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An hour later, the following figures were obtaineds

" Depth (feeb)
ﬁon of hole

]
]

CAlr tempersiure

“Burface ﬁetper&uare =

Tempsgc

. —1508
_‘i‘?ae

[
)

o

[
POND =B =d wd -as

o

o -

PP T PO
o
Oy =5 P OO
(*J»]

o

.
C

An hour after sinrise the ¥ rexh dayg tenperatures werg -

Depth {feet)

Top
10
.29

-
;O
¥
Fe R
(’)\

CE0

Tenv. ¢

- ?7;4

- ;20_..
- ‘;30?
- 4.0

RELY
]

5.2
- e by e % - Fatier 20 0
Alr Genpireiuce’ - - 4?0800
o -~ ., acd 19 - - - oA ‘\v\-— o
Surfoes Temnarllure = 2408

The temperdiune DILliis
feet; a graducl Ioil o Tou

below that, =0 the vove of ineres
summer warm period ¥od mot peastrated zm

into the iece st thig Situde.

" Under these conditions <7iaa the co!
borshole ot the top) there is th -

vective overturn of the i 3
Tor waich the termometers .
the figurcs cannot be r;;ah\J“

G%D001allj 23 the Shsrmioaeters vie

with fthe BLGOO The rG1eo

A’ Sho* Poxn* 27, whare

: Dev Bh \;co
a0
- 20
30

i.e: once ggain There is & gradu

A% Shot Point 29 (altitw
néveé wlth some - layers of icey tem
4D feok
gat

The alr SoNoeraturg I

At demthz dovm o 2 ¢
very few ¢zouiiong, incions ..
occurred durilg varieds of hl
there was & clir.s foll Fzom =z
then a rise to 2 metres.

if
)
Q
b}
4]
&2
E'l

r~r~,—u‘v
WURS G

¢ possib

O _

rapid rise to tem -
very gradual fall
zravure dve to the
h belov ben feet

3

and ¢
tem

-; s rJ.L-'

the su%;abe is L a wave;
(a‘l'tj"(,ade 17 4 ..C*Cu) Jcomw-\vf A C.S -

WG)_C --_' -
e, O,_f'
- ?603
- @6&6
- 1?&32 ’
e ’3704-.
- ?73 4’
- 1706:;"]
- ?707
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fﬁllePIGﬁ 4hirty feet;

1,644 f@”u) dr&lloﬂ
ergiures wore ~
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At 2 metre s depth, the lce temperature varied only
slightly with aumospT gric fluctuaotionsy et 1 metre, the
'hanng‘“re more apperent, while of 4§ and 4+ m ctves, atnos-
phoric chonges ere clegcly refleched, mlthough at the 4 and
J ot depthi, there iz a iag of several houwrs between the
w3 0f i end minimvn ice tempersiure? s compaved with
o1 bine of srestest and loast air temceratures. The figures -
obrained over 2 pericd of dime gt Shot Point 28 are showm
in Table 9 and grulhlcallJ in Fiz. 5. (“ﬂmoﬁ shown are local
time, viz. G.M.T. plus 7 hours or aboud 2% hours shead oFf
local mean time). Cver the period, sunrise was about 1015
end sunsct avous 1975 hours, local Tinme. :
TABLE 9, ¥
ICE TPERATURES, SHOT POIRT 28, : K
Pemparsiures °s belew 0°¢
Date Tire  Air Surface & metre 5 metre 1 meire 2 modrem. |

5 19.5 - 173 155 13.4 1.9

6 18.6 = 601 1961 13.1 Ti.4

6 1708 - ‘3508 ?507 14-0 1200

7 21.3 - 165 154 13.8 11.9
Y § 20.6 = 2700 s 1958 14,2 2.1

- 8 22.2 = G e 15. 1 F4e9 12,1

8 2C:9 - 5.3 16.5 T4 12.2 :

9 2567 23s 4 99.1 16:.9 14. 4 12.%

9 26.8 25.2 19.8 177 15.0 12:4 .
10 27.0 25.5 20.5 1841 15.0 2o '
10 20.3 2C.4 20,4 18:.7 154 12.5
11 16.4 16.8 18,4 18,0 15.6 2.5
19 15:1 16.8 177 178 16.0 32,6
12 23.9 23.1 13.% 1o 15.6 12.8
12 2457 2443 9.0 7.5 - 95.9 3.0
13 25.0 24,6 20.7 18,3 95.9 13.0
13 2%.9 239 20.5 18,6 16,0 3.1
14 22.2 24,0 21.0 18,9 1662 13.1

The 2 metre temperature showsd o gradusl fall et all places
whers it was meassured over o pericd of time, dve to penetra~—
tion of %he winter cold wove. Thus at Shot Point 28 it fell
from -12YC 40 ~137C in nine &ayss aad &t Shot Peoint 30,
from =14.2 b0 14,3 in four 4oys. L

The 2 meTG temperzbture at Shot Point 30 was rather,

- loview %ﬂaﬁ 2% other visces vaere 1% wos nessured. This was
v due to large ﬁlUCuH&hiOﬂ% cf the glr Senpsrature during
o before maogurenont = 1t was fownd av uhﬂ Point 28 that
air tCﬂpe*atuwe chsnges wuch graoter vhen those experienced
later had almoest no offest on the 2 noLre tomn;ra*‘ﬁaa ‘Shot .
Point 30 wes sited 1 & baaly cravageced aren, and movement
of air in the crsvosses may hove qllowed mc?e rapid colling

of the ice in <his s¥yes. -

4 profile ot this point, endone at Shot Poimbt 31
measured ot compzrable atmospheric conditions (overcest) is
given in Table 10 and flbcc Lo will be sseen thet the slope
of the two curves is almeost identiecal. )
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TABLE G0,

Ice temperatures 2t S.P. 30 and S.P, 31 (°C velow 0% -

S5.P. 31 S : SeP. 30.
. 8 pm.on 23/4/58). (Bopem. om 16/4/58)
% metre YR 20,0
% matre 18,2 16,9
1 matre TR 170 &
© nutres Y22t 14.2
3 movres 12.9
6 metres .. 13,0
Air. temp. . 1901

In ice, thers is o Giurnal’ %emporaturm change dowmn
S0 at least 2 oulrez) The nognitude Leucndlnv on the depish
end the gmeunt :f‘c?oLd COTEY,

On & typical cleaw suvny day, the aly teaperatvre’
rises throughout the day until an Lour or 56 before sunsch,
when it begins %o Ffall rapidiy. At 7, 1 ond 2 metre depths,
the terperabures showr an slmest parellel chomge Lhe maﬁnauude
decreaging with increoa agpth.  Tha ﬁeuoﬁraaure at & ¢ _ﬁtres
changes nore ropidly, aa tast by local mzen accun it is
gimilar o that at & retre. The vempoerature changes on @
‘gmg}; sunny dey (wr{h low dmd ere shown in Table 11 aund
"lgﬂ [ ’ . ) -

mi
[&]

. It is not clear why't e’ 5 metre temperaturs reeched

e maximvm before the others. ﬂn ovner aavsg unc moxiyum
wag reached at 3 p.w. oF later. The dip in surfece tempera—
. ture is the vesult of that thermemeter belng in the shede of
"a vehicle &t that dime.

TABLE 11,

Divrnel temperature varioticon in ics, S5.P.28 (12/4/58)

{°¢ vpeiow_0°c)

<

Tocal time Alr ‘Buriace & metfe % netre 1 metre 2 metires
1100 23.9 = 23.9% ‘8°$ 7.1 - 15%.6 2.8
1200 22.2 22,8 TEeT 16,8 5.4 7 12456

1300 ' 20.9 22,0 $G.9 6.3 150 1 12,3
$400 9.7 20.8 15,0 166 i 14.9 123
1500 19.0 20,2 1602 15. 1 14,8 12.2 .
1600 8.7 2%:9 16.6 16.0 14.9 i2.¢
1700 13803 19, 8 16, 15,3 15,0 12:.4
1800 YT 5 2G.6 - 47,8 77 16.8 15. 4 12,6
1900 29, % 220? : 8.5 7.3 5.7 2.9
2000 24'07 2‘@'03 ‘39 O 1}‘?06 ?5:9 431300 A
2400 25.9 24,8 19.2 - 17.6 16.0 13.%
2200 26,7 25,1 19,4 17,6 15.9 13.0
2300 277 25,3 154 47.5 15.8 " 13,0

On an overcast doy all dspihs agzaein show dinrnael
tcmp9ra#urs changes, bubt $0 & much smsller extent, o fhowm
by Table ﬂz.aﬂu Pig.8. How much of this chaonge is the resuly
of tha decracssd inco”iﬂg raldistion, and how much Ho tha
smoller vqr“'iry in cir tampsrabture, it is noet posgivie vC
say.
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Fhe réforence object referred to in Tebles 14 and 15
~is the highest point of uhﬁ Fischer Nungtal; the disitance
- was meagured by triangulstion from the plabeau two end &
helf miles weat of ths point. -

SETE 14
LA

e
e

ice Flow, Ni.Honderson - Cagscey Henge,

o _
Poie Distaonce Yovenend Hovement - Date
fron pef- siuce ped doy measured.
erance My 1958, ~
chiect : .
= ) : o ) . %9590
o COAYTT £%. 28% feet 0,08 feet 2.9 om.  25%h Maroch.
1 1 mile 2777 40 Go 12 3.7 ?SSE.April
2 1 5237 £3% 0.3 4.4 -
3 2 5031 e C. 1% 47 23rd April
i3 338: . 57h 0. 17 5 3 .
5 3 ATTS 66% - 0.20 6.1 2
& 5 1569 iz . "% 0,14 4.2 »
1 5 Y 30 - 0,09 2.2 ol
8 6 2843 34 - 8.10 3o "
g 7 1374 405 0.12 3.8 =
10 T 4375 A7 0.1%4 4.4 e
11 8 2878 45y 0. 14 4o2 oo
12 8 4869 49 Q.14 4.2 Oth Moy
13 9 3390 - 62 0.18 5.3 " .o
14 11 1879 67 0,19 5.8 @
5 12 37%7. 19 G.23 6.8 LB
16 13 2580 L] 0.23 7.0 L
1T 14 1325 . 103 0.2 E.8 6th Vay
18 15 699 “?Ju 0.33 9.9 Sta May
19 15 4771 1044 0. 30 9.0 eth gy
20 16 2875 - 110 0.31 G5 o -
21 16 3885 121 0.3% 10. 4 ©
22 16 4630 135 .39 1.6 @
TAOLE 15 ?5
Ice thicimeoos i bodrook configuration, Ht.Henderson -
Casey Ranre. :
| - Point Bigtarce Ifrom = : BCuroeL Tcighﬂ ice
- : reforence objeuto” above sea level. Thickness
S.P.27 4377 feeﬁ ' ' 348 feet 1386 Lcei
© S.P.28 1 mile 4177 ; : - 111 1305
- S.P.28 2 A577 - 98 _ 1742
S.P.30 3 3737 - 377 _ 2045
G.7 4 1735 - 336 , 1927 .
G.6 4 4375 - 425 1856
G.5 5 1735 =" 435 . 1932
G.d 5 4375 - 394 - 1866
Go3 6 7395 = 303 e 1789 -
o 2 6 435 ' : - 144 - 1622
G. 1 7 1735 S 135 1367
S.P. 31 7 4375 S 144 - 1324
Lo 8 & 1735 : 144 . 1280
.9 . 3 4375 125 - 1349
.90 9§ 1735 '_ 223 . - 1320
Go11 9 4375 ' ' 234 - 1262
G.12 10 1735 20% ) 1238
o G.13 10 . 4375 - 62 1503
Go14 11 1735 o = 119 : 1523
S.P.32 11 4375 - 16 1506
. G.15 12 1735 - 15 ) 1429
o . G.16 12 C£375 . - 29 1436 e
G-17 13 1735 , 398 1166 7 ™
G.18 13 4375 ' 504 - 1094 / i
G.19 14 1735 ‘ 599 ' ?0#1

e e A e o Sy gt —— — e s e, ’ P i

i
\



awr

(Pable 15 Conb. )

Bedwock height Jee

Point
sbove sea level Thickunegs .
G.20 14 mnile 4375 feot : 508 1090
G.21 .15 . 1735 656 . 957
S.P.33 15 4375 151 879
G.22 16 - 1735 85

5T . B39

The vate of flow depends more on the ﬁOSlslun in -
relation ©0 the aearby renges, tamn on the bedrock - opographJa
Well defined ice streony Flow between Ut. Henderson and the )
Hesson Hange, ond the David aud Cesey Ranges, the laitter
developing into the Forbes Glacier. Although there is quite
a Darked chomnel bedtween [it. Hondevson znd the lasson Rg?geg

the asriiord flew rate is not vewv gvc¢%° The surface -
PspeleTpne seocesss that there is a barrier o the north of ' i
The Tiow=lind heve, ond it is Df’ s ie that the flow belbween -

-~

wolz 2 reble westward component.

f\)

8
o8

[

13

{:.b

CD G’

and negr pole & hasg

When the deily flow retes are calculat ed for the %wo Pl
intervals between mbanhremeﬂts of the flow in Janaa“y and H
Autumn 1958, o comsiderible discrepsnr setmeen the +two i

alues‘fbr'somm pointa appears, aﬂi She d fferences are rnot

syb%e SRR R fhis could be due to irregular movement of the
ics, but only mossvreicnts over & number GF years will ‘show
whether the ratl ce of fiow is csﬁrtant or vasles from tvmb to
$ime,

.,4_

. 'FTOﬁ'fablﬂs 14 and 15, theé volume of ice moving
across the flow line 14 & given time can be csleudsted.
Nye (1951, 2.852) hes developned the exnvmasions

L ”T e AL \NR SR :
jﬁ'-——)é;— + o V;/!-'T(J“fﬁ%) L

o A : | (1) iR

S w _ o
where = veioelur cow: the slope {taken as aormgl +0 the -

flow 11ne in this csse)

of the flow line. R o , g

¥ = volume FTlowing in uwit btime seross uniid length o
'y

= ice thlczneesa

ws /Bé _g_d&f§ if' 7 f?f%'€;
Vo= = \\;5-1_ o oL L SR LS

. Lo o . _ ol | i B
where ¢ X iz the ablation raite, and is the charge in

ice thicluess ziong & line in the direction of flow. L
| =4 S s

At the surfece . and from (?)9 _ o o
W&’i%+4%wH%V- o |

B o &)

‘ R

{

- ‘. - o \‘/ P 5 .'. ' @
BElininating between (23 and (3) and solving iow
L | >, o
L [+ 09298 /55
{ = LA, . A . .
p =t o ()

b

4. 04282

el
3

| RV,
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From Shot Point JJQ an ice uhwcPﬂeqﬁ,afavcr was ,
- run normal o the flow line, sc that here OL 1s known '

(using Jesgon's preliminary figures). A mean value For N
abletion between the line and the coast can be found fro i
¥Yellor's §1959) figures to be 45 cm. - (= 174 inchss)
Eauation :

onm A
of ice.
&) then bacozes

= 0005 A, vl\-,i’\/

ho Volu:, £ ice Tiowing across +ne line can thus be
: e ice along the len"*h of the line into a
3 corresponding in width to the distances.
2 the vertical chGG—ue0u1ﬂaa7 area
v line} of +these slabs cen be found by
d i esses, sand the volurs flowing across
tiplyling Vhis area by the mean of the speads
se £01cso : ' ' o -

of 20.29 x 163 cubic foe @er day is cbbained
apro ss o line 87000 feet lon

m,

¢+ r-h

- £
for movemen:
As uLiag a2, speciiic gravloy of 0.8 76 {the value vscd
by Jesson wher caloulating the ice thicknessz) it c2n be calcu-
lated thait the ralte of ice flow across the measured line is
equivalent to 2050 itons of water per oot per annum. TFhis
line " is i " $the ablation zone and avout eight miles from The
coast.  Usgling Crohn's figure for average apaval sblation -
.(T2°4 inecues par year, ‘which is protobly rather high), the
aﬂnual‘lo:c froz the surface of g otriy eight miles iong and
ﬂc foot wice 15 found to be 1000 toms of waoler. Thus only
GO0 tons OF wabter 1o bthe LLfﬂ or Leﬁ rfaﬂnes each foc+ of
u“c COqulAnL aanuailyo

\)

)

" Calculatitas by Cronn ‘show thaﬁ the anauai wﬂcunulatlor
vetween the Anare funsiaks and the coast exceeds the loss by
ablation by about 7000 toms per foot of coastline. If the
ice=cap is in e*“ibrjlium“g this swoumt will have %o be rg oved
by calvinﬁ ;ro: sae goastal ice clifis,

L'\"' ‘

[4

The aisercpancy between this figure of 7000 tons,

derived from the accumulation - zablablion measurverents and the
figure of 1000 tone ealoulate d“fr@m the measursnents of the k.
‘ice thickness and £flow rate, a ﬁe% from the fact thav ice |
strcens are the most imgorbent Ffaclor in removing ice from the
platesy Thne rates of flow u*eﬁ in the cmLculatﬁons are 7

ChaYDCbOfluulc of ths "sheet® type of flow. The wezteranmost
Y70 poles meagured are ‘actually on the” eastern mvrw1a of the

Fortes Glucier, and show & rapid increase towards the wesy in
ta :aJ of flew. Becavse The svurfsce is highly crevassed,

the nce thlckuess here vwag unot messured, and’ consequertly .- T
vhese higher rates are not 1ncludea in the caleulations, Y

IT the figure of 1000 tons of waiter per Toot of cGaS"mjﬁ'
line is taken as representative of the discharge by sheet £low,:
ea 9

then the remaini g 6000 toms per food mus t be ﬂu ccarﬂed by f}
lce sTreanms, _ o o
i In caleulsting the m2ss econ ﬁy £ the nla*e Ty Crohn used
0:90 as the spzsillc grawity of ice, ma%ﬁe” than the 0.876

vsed by the precent wiiters T.5iz will be Lalanced by bhis use
cf 0.45 for the specific gm iV OGE neve, waersad later work
suggests that Ooﬁo z accurave value.

LR Iuewe {1956c) has suggestad tha; the ilce=cap as a:
- wihole may not be in eg ullibf* S



© - Zakkiev ond Bourlutchenko {1959) bheve caloulated that
alonn & 600 k. length of the Davis Ses coast, the proportions
(bvy surface ren) of ice, dischorged by various means ares

Ice borrier 9,1%
t.::!~ ﬁ?}f\'ﬁt‘ ._n_g 5§° 9%
Cip1f 35.%

* dizcharge by ice barvier (i.e. sheed

The »el Z

Tiow) an {i.0. strecn flow) are compar 1'*a]ble: to
thoge de for the ¥awson orea.

BAICE.

SIBREons : : >
cd log was Kept of segice conditlions through

& detell
the yezyr. Vhile $he writer was away in the fieléd, a very
121l account wss kept by Flt.L$.H.C. Wilson of the formation
a

of the ice, aud by WlYSon end R.Arunell of part of the period-

of b“e kvna

"By the eqd of February 1959, a congifershble amonat of
gpray ice had formed on the rocks around the harbour et Hawson,
end pencake lce and sludge covered the surface of the sheliered
inlet at the foot of Gangs Gully. . Frezil ice was first seen
on the harhour on the Znd linrch, but wag dissipated by wind
within s few hours. Thls padttern of frazil formation and
subseguent digpsrsion recourred olmost every dey in the
succc&dxﬁg three wcmhag sludge férming on several ouc&Sﬁonsé
panceke ice Tormed in the sheltered part of the harbour near
the hangar on 18%th Merch. -

On the 2%st Maren, Ffrazmil snd aludge covered moat
of the harbour, and auring the zight of 22n6 =23xd karch ice
leed to windvard of %he nesrby islends a strip of ehore
ios fovmnd alono the wccsmwm gide of $he haroaur° this was
0 to 45 yords! “lf,-:jg rmoat of thoe Xon~th of Vest _A.rm., then
@rvowea to § 0 5 unLH9 e ebondsd in an are from the
tip of West Arm t0 vhe western on€ of Intrence Isglend. By
evening, wind had broken up the sitrip bnmw~ﬂn Yopt Arm and
Entrsace Isleund., Most of the rcnn;ni Ltee in the harbour .
was broken op by wind and swell the PGKG dny, and on the 25%th .
Mazxch, $he fianel portiong which had ettainsd o taéekneud 01 '
eight inches WaS also bBlown outbt to ses. The lee beotwe:

tha islands euu and north-sa3t of.the harbour contﬂﬂued to
opreads on tho 25th Mowrch, its thiclmess varied fzom throe
to eleven inchesy by the 27 #Hg the thickress had ilugreased
by en averaze of 3 inches. Uith he cxecr%icu of the stiip
between Hump Island and :39* Arm, this ice was a2ll blcocwn out
10 sea by a bliizzerd on the 29th izvoh.

%0

Squ

‘

Heonw ﬁale, from the platesu near i -Hendsrson, it was -
ocbsexrved o the 22nd Werch thet seswsrd from Van Hulsen '
Islaau, a & ice cover, with long north-south leada9 extended
%0 the horizony on the 24th, this had decreased 4o o £th
cover, and +he shore lead had widened “uﬂSiLefablyg although
the Flat Izlends were oil jJoined ﬁv ice but by the 25th,
the ice hod increassd agoin So a &%h cover. S

- - 'i'/.:) . -
thrx acwfﬁefarmeu

i 2oniSrermaon of $h
on the el Tz sile ¢F Tosy Ara, e v othe 2ad April, hed
GW@mdi e ' ﬁf&ﬂﬁmr _T;u‘vﬁljw% the

narbour woo C o, omall

the ha RS TSNS 2, 18
gn inch and o halfd uanck° g distinet line remolnclh
surface where the dvapce stopped {or some hours on

g3l the
saoing fzeﬂt of th1" ice wos an




vy The thickuozs was 6% 1mches on one side of the '
3 3% dnchcs o She other, The fulicw ng day. the
3 72¢) o har"ww oove en average of _
. : kil R 9 inches, . j
P
Bymdns sl fivst two deyg of AncdL, the ice edvanced
scuth=east chm'ﬁhe Flet Islands fo 4r2 oozdhsen tips of
Lrlende " - reilicr slower

‘:st Lrm ond Entionee IR »
¢ of lowvaon, hL uy he dth Ax T CaTer was genersal,
.oR ;v open-weter vicible boiung a small coootal polynys
ng s wast coast, Swo against the ice ¢cliffas east of
e
I

= 15 6

Q‘UEZ\

P c I T LR X
=5 qg—‘qg) G 4 “

TSty aﬁﬂ an arce of webtor extending from goulh-west of .
elch Izioxng 0 the coast. AL varicus times, other polyanyas 1
ere fevixed by strong winds {including a large one acrth of :
the Flat I '

slarnds) but by the 10th April, =g far &g could be
ceen Irom the p¢a%eﬂ7 behind llawson, the lce cover wasg
Gemnlcteu . . _ , : ;_ D
 isgme all avess where
= she platesu, zad
d trca frcezing by the i
leys. H.0. Wilscn has . ;]
thes g_ﬂmall poiynyaso 'vcg

The 1ad arsans $o froose
e wind was chonmelled dovm velle
Tare, +he;elore9 presruwuav A% LVGW
stronger windg couing fwom these va
suggested %he ey Yudild s ponds® ;or

Therca_“c?g.cho ice in 3he Howsoa ares coutlzaeﬂ to
Shicknn 0 o parimum in mid Coiober. Thilchnesses were
reagured in *Wf czotre of %he harbour, and at a point 200
Jwrﬂ” WEDS or ﬂ:a i of West Arm (Ea le *bg Ti 1.)°,._

g

) .l‘.l "‘.:]
: R et S v “sho harbovr was Lhy Lﬂlcker°7
duv~wf wimt he tblc*ﬂehu in the haviour inereas ed’ more
'rwpiﬂlu 80 th&ﬁ by Hid-Atguss, it wes the greaber, and
reaained s¢ unvil breakup. Ia the QPC"LFL sear Mellor: xeudn
that the ice’ outside the’ tarbour was the thinner by ong or two
inches throughout the fow CoMe e \

o Check measuvements were mare
poiato outgide the horisurs with one
S s d

thickness wag alveys within ¢ inch of i
yur&a vést of T’JeM Arie ol e T o

Sz :
R : .,. P e . ' ' ’ ' ) " R BN
R - S lch R e quekneoug ﬂa*;on ﬁrcw,g~ I g

Date 'Harbourfx,'w@st,of~ﬂ-.-‘.Eama '3‘ HaE bovr
- ' West Armo . R

=
chok

[ T4E I 1 B

A
Bl 1 ) T
1
R,

o
@

April 7 ., 9% iaches - . Avgust 6 ‘;iﬂﬁhbs 483
iy 12z Co - o o g3 50y 495
15 163 - 29 | 34 -
4 TR o ! i : o l",.. . ' R 3
ig géi o Sepb. . 3 - 5% 54 3
A8 & . . & {3 A: ‘ -
30 . 25%, 27 inches ~ég e “%Tf 2‘1? ,
o T, .- . . . = N o
Moy 7 275 29% 24 .. 584 Tt L
14 v 29 305 i S :
28 34 I T8 el - 58%
- ’F“l‘ - - B - . ’,-. _. L] _':
p ;jé“ w3 : 15 : ‘02"' ‘59 hé'
Juae 9 NS gSE 22 6% - 59, '
T 3o 0. LT
2% 40 - : )
Tz A I A08 N
ouly J _ '{. ¢ . von
3 4y 2%
19 b2 43%
23 43 &b
30 455 46%
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Lenperat jures &t B Wsaa are also’

) that the rate of crawtn depends to
eric bb%ﬂb““ﬁufedo However, because =

7 aecretion from helow, tcmﬂc ragbure

»7fect on the rabe of increass, . the

cavater temperatures and currenits.

During the year, lce thicknesses were £lso meszuved
ﬂﬁ the followlng places: - . X :
€ 1L0Wamg D inches.

- 30th May Islends uzsed as c&wp S.¥W. of Augter Rockery 3% "

33& Auge 1 m&le NaLOQO of izland callcd Mesteinen on o

| fvnmen ohmris Y
3rd Avg. 1Emiles soeth-cogt of some island 44
3 rdAug. Gl onmt of Adrrow Island B - 46 ;
13th Sep. Dezet in Cygrordon Group o T 59% 3
16th Cgt. Tall iy touvrcen Vest Arm and Figt Islaﬂds Y "
16th Oei. 3 son Plpt Tslends end Jocylyn Ia. 55% K
22nd Wov, morihe~iacsh fmumdsen Pay 5

Fc” ;3&ﬁ cf Sha w*wtth the ice was covered by =now,
i the esust, where sastrugl several Ifsetd

r Wﬁ@e co.moal' B8ECRo Jotwema Wowson aud iuylcr Glacier,
Nhen of the ice i%hin nalf o mile or & mile of the cosgt was

=30t bare by wind turbulencé near the plate au edge, Around
Howeon pard of this sSnow ¢Oover Was permidied by Be awa+e$9 80 o
that pat&he: of saom vere; in offeed, Ywelded pﬂrm~ﬂeﬂP1y o
the seaice. Sons of these patches {(&.4. one in the bharbour)

2
>
i

were g couplc of inches +hleko

The first signs of deverioration of the ice appeared
in September, when ssaveed and dark rubbish on the ics bhegsn
+0 melt in.  About thée saote t',Lov tbe 1 owe; =t baeane '

rather porous, so thot welc
within eighteen inches ef

_ By Hovewmbar, pieces of debris lay iz water filled
pot holes & couple of feetb deep. TFools several inche
Pormed even under patches of oll on the ice., The znow ,
was gtripped Irom the ice and the surfoce btesame dimpled by .

emzil pits which gpread and cﬂeJeabd se thot inblseces it :
becamc cugped 131 ke the plateau. The jec was crazed by thin j ,
cracks; W&UB? welled Up through the tide cree Lﬂ aroura the - 7

'edges in grealter amounits, end did anot reifrecese this was - 1.

ost marked in froant oz the hanger, aﬂ& uau@cd thﬂ fCTﬂLJ&thQ E
of flyiaw operations. - :

By thb 12%h Decenber, the surfsce was covered by .
g white ¢ryst ﬂllﬁnw ctabtn_and on the 27th Deecember the ice
tookk on & hluisghe-grey colouw, giving *hn appearance oI being
cenpletely waterlogged. On the 153k Jamuary, 1359, a pool’
formed in the soulth-sast corner of ﬁh@ havbour, and zlfheugh

Trazil ard penccke ice forxmed on it a% times, and its size
varisd, it reuained open for some time. S
The nett ice sinaes decrensed gic a&ilyg 23 shown. ‘{Q

thic
below in Table ¥7 and Fig.17. . _ o

\
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Mhm?7

DR I T A AT 0

% 5 T -
Sasice tulcénegsg Matrson.

Date Harbour Hest of Ablation Thicitaess ehange
est Arm by addition %o
: hase
Oct.15 . 62 inches 54 % (fzom 0ct.8) g
22 61% 29 H o 3
Tzve B 81% 574 % . g
12 60% bﬁ% 5 - 5
19 58 554 FPolaésg weltad
2 60 B4 into ice
Dos. 3 56} 534
53 55 52
7 54 51 ‘
24 ' 52% 49
31 59 475
Jan ?3 A8% 45%
AT £5%
2% 39? 361
28 36y 34y
Febo 2 333 33% .
6 33'25 ] 3?- : ;.

"For & time; the decresse in thiclmess was due to
ablation from the wpper surface rather then rotiting from below,
From 22nd October Ho 12 Hgovember, the oblation 103 was 1% inches
and the nett decreoase of thickresz 24 inches. he total eblatiocn
losse, mezgured 200 yards weost of the tip of ﬁbDT Armay, was 7o inche

between the gt’ Cu,ﬁum&a waen the ice was stripped clear of snow,
end the 280 Dowvosteowy, JA,Q moasurenents became unreliable due £0
melting in o Toho ©wIiosS.

“In wid-Fovember, the b 3tﬂu two feetb of the ice
becare soft ura mishy, 4&& Juar*ly afive tie dge divided into
three layersi  the top ons was hard, Th@ gil&le vater or siudge, !

and the lower at fivsh 4o&erabely'hard9 +hc: later s it, porcus,
somevwhrt colummnay ice. Lovge platy crysiol proje of dovm from

1.7,

the base of the top Wﬂyng or lay on the rspow suzrface of the

lowest layer. Thie paim¢blon1ﬁo vag at firod patchy and marked

by a darh.aurfaeo aclovr, £0 thad it wes possible for o aki-
equipped Rusaion n LI12 siverafs (sinilar 40 2 D.0.3) 0 lard norbh-
wes% of “he herbour as labte as the $8th Desomber. In a fow - . |
placcs there was only & hard vpeer layer, 2 ingh ov ‘Wo Gh1cb i

with nothing buu vwvﬂ? beneash.

Thicknesges of fthgze loyers izside and outsid bhe
harbour are shown ia Ta bles {5 and 19 respectively.

DALY 1 Q

Sor IO LoV thi@kﬁ?% g ingide harbour, Mowson.
D-%e TOp Iiiddle Ravstom
1 a=t
Dec. 30%h. - 3% 29 438
o o~ g g -l e PA 3
Jam. 28%h 1555.5 “g ﬁﬁﬁufﬁﬁ
r o 5 =
Feb. 2 5 =8 i2°2w§
o ks L TS A
o 3,%1 7l p 2iw2i
11 &5=-9% =i 17
24 i 7 7
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TA{) JLE @-r\a

Soaloe lavei Sh»LkLu ses outside herhour. MaTson.

ate .T@p L Miﬁ&le"' Bottom 7 Total
Tev. 49 zﬁ (qpproz) Qq f@up 0% ) 92 (a proz) ,
Dec.31 . 4. e 38 T s
S 17 ES a0 215 1 40%
24 5 3-10 §6=-2 “W © 0 39=-35
Peb, % €3 S g=14E i6-23%. . 33%
S TE S-St | ﬁ8m%9 B 32
%1 9=10 5=5 ' 13 ? ' 8%

“In general, the havrd cruzs TS moughlj uniform in
shickness from place ﬁo'rlaceg'wLi ¢ She middle and bottom
layers showed counsidereble varisi iong eepeciolly in the early
stages of *ne_dlvislono- ' - _

Towards the end of uan aryg thore was e reversal in
2z on

o)
the general deteriorati O the 36th Jenuwery, the frasil
formed overnlghit cn the pco;'ﬁﬂlcw the ceamp 4id not dissipate,
and ﬁhereaiTerg'al aga the pool ﬂ“ﬂwcsc“a glizhtly in size,
frazil covered =zt leezt part of the surface,l Pancake ic
formed on 1% om 27th Jemuary end during 2 bllzsard fwonﬁtﬁe
27th to the 29th Jenvary, the surfece of this pool aﬁd the

51 gar were ¢ompletely covered by suow, wmdsy

which lce Formed
inches th‘cko;;

one belew the han
s by the 6thiehruery, this ice was eight

" The ”walu 3 n? broke into the horbour on the mom ning
¢f the 4th February. Haw ice imnediately beg en forming in the
broken wpo area bahi ;@ %hr ghiv, lorfyé ight nours iater,’
this varied from ?“ o 37 inches in {hicknssss on the 1i%h

February, it was f} 1nche bhick, and on ““e 4ﬁ“, 10 inches.

The firwt =1, gns of breskup of the Su&l”u in the

Mawson sred rn rcport“u by the metuming seigmic paridy who,

%,

newest

+h

on vhe §5th a uarye 1959, "saw w0 leads, rumming nortl
ang’ norihweqst from =z point ten miles noréh of Howson., By

219t January, these hod incressed 50 a lairﬂ Y shaped lesd,
ong arm extending norith-sast for ten miles, the oﬁ%rr'broadene "’

ing to the ﬁufTL~WAF$ horizon. By the 24+h9't e western aym
hnd widened coungiderably, and was pe r%?J £i 1ea by p= shg ‘and
The easiern arm alsc exsended 0 thﬂ hoyizon b“e southern

gnd of ﬁhﬂ opsn walier was near Gibrey Isiand

Iffvb doys ﬁryarg after high winds, opsn water was
cleiit piles north of invistn, and exbtandced fzom the norih=-west
6 Tthe north-sast horizen, with & polyaya usar We_ch ISlaﬂda

Cn the-ist Febyu arbp aiver a DLlzza xdp tae ice ndge
ran from the ccast west of Rockery Islonls, “thence wwx miles
nocrth of Na"SOI Lo be;unu the Hobinson Islands. On the Sth
Fehruary, the sewrard edse ran fwecm Uelch Island to %hc
“onmucvp f?ss Iciognin theace 0 Aryow Islond end ankery
Islends o the T, vwhezn the Thala Den® sailed, the only
ice remaining voJs T e evnst nolz She Czuopue Islonds

thence along = SR welcn Isignd,
Jocylyn Talciado. 2o Inlzad and Nost Islend
t0 the coasi, “%"re were Loip ouuau"trd cuaavmartr in the
edze, where it “@s not projected hy the iglands.

S o 'u-_- .,.-....!y FOETSA

_ B.H. Stineor roported thot breshup of ice at the
northarn end of ¢the herbour coomenced on the 274h Februnzy,
end final bregleut took place ranidly on tae 3rd March.
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3 710w¢ng uzess
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o>

th Aprily west of Holme Bay. 4 shore lead, s couple ¢f ;
es wide, extended slomg the part of the coast visible j

d
..J

nil

from north of the HNazoson Range, with several parellel leads

TO @2 aWﬁrdo These were COmy ccely ﬂmea zen oy 22nd April. !

j6th Aprils vact of Velch Islendg refrozen almost immediately. .

.

nsng the icebergs near

AL eV N F g nntn oy PP . em iz Ty -
Hoth days  hiemoo ~iods erd (Taulls e
Tae Auster Reoxery. il refrozon By Tonh Wﬂyg and no gpen

wober on the 29th Hay.

T5%h Mays Open waler reporied srovaed the Scullin Monolith.
Oven waler occurred im this ares every. 31uJ it was seen |
through the year, the greatess extent being from near Sitephens
Lclaaa 10 east of Cape’ J“fﬂl@yg n the 3rd Avgust. Vhen ice
as geen in this viclaily, it alveys ﬂnueared uhlag and was s
usually gone a few deys later. The pereist cpen vater, and !
the experiences of the pariy forced dorn.nczr &LoRlVO+ﬁ end -
of Dovors“ party in 195d show that this is an srea of viclent:
prevailing winds. . _ S L §

174h Julys ~ Open waber exionded to the horizon from north of
Gibney lsland fothe Stantcn Group.  Viater sky had been scen
to the N.H.W. of Hawson on the 17th ¥ay snd was very stirong _
after the 19th Jund, This avesn was completely refrezen on the |
218t Julye. ' ' L ' :

e

A o
A L

25%th September: Thiriy miles. uortn 0% the Suanton Group weter
=ith o thin ics cover exbended thirty miles from east o west
cnd fifteern from north 4o south.  Open walter was seen here om
cxreral later ocegsions, reaching 0 within thirty miles of ot
Iiom Vater sky was seen Lfbm Mewson Trom the 23xd July on,

“the soudh-eags

9th Hovenber:  Aun ares ©f open water was seen in
cocmer of Williem Scozesby Bag. :
20th Novembers  .S.mniite breskows, with the ‘edge ahoub %blrty s
wiles offsghore, Fyinm ey fone Boothiuy o ro“th of Gibney !
Zslczdg with = ballenﬁ £o W¢J11n TWOnEY Jlles 01 the ©omat,

Y J'J COXTnaeY, :

at the uthwea

Ot ““CGJuefg F?om 10,000 ezt above the Hoblnson Group, the
gagcorn edge t@g senice wWEe 3Qen 0 run aorith -IOL bhu
Coast ﬁ'abcvﬁ b%ﬁ B, curving avound te the west sbout 67°S5 .7 - |
So 20t the easﬁ:fz gige of the bfee»oan _noge d on the 10th -
woynabers  Pack ice could be seen a few m miles ncerth of this ;
Tegt ice. ‘ - ;
o
Dovigs _ _ o e
An . accownt of sesice conditions end thickness was ;

kept by P.B. Turner, who supplied the following information.

0 the ch Peroh 1958, the bay in front of the camp -
was lce-free, bt o the sowvth, Heidommm gay a8 conmplotely
iced in, ard 1o vas Torming to the north of the cemp. By the
12th, ice el Lot Tle horizaa9 with the sxception of 2
few isolated : 2y the 17th, the 1ﬂe cover was cozble%eg
snd The ice 4 iunguzo “CKe =-] L i

Two days Ladter, a ruanber of brecks appzared, and ihe _;;
next day, opea water wes vizible a wmilc Feon the staticn. Onm
the 25%h Moreh, there wes opsz ses a mzﬁo ond g hald from ths
Stglef? the veraining ico was seven inshes thick QF the
29%n the ice was bresmking up Ea4¢dﬁy in blizzard eona tions,
and the following day, open water exiended from the chfe in

front of the station to the JOL5h=W351 horizcn,

f’

]



w8

Aee was rerozming by the 3vd April, and by the Tth,
The co"er was av&xa 0“3919 the new ice vwas sever 10 elght
inches thick, and remusnts C& the 0ld icey twalve inchses.
Lhoreaftery, the ice nsor the station thickened steadlly tC &
moximum in late Octobar (Tabdle 209 Pig.%3,

,o'ﬂ

TASLE 20

Sead v

thicikness, Davis.
Date | e sriclmess
Apxil 7. 76 inches
11 12
18 ‘ 4
22 16
25 175
29 3
Hay o 23
15 264
3G 30
Juze 13 35
27 3%
July 11 43
. 26 : 46
Aug. 8 50%
... 22 | 4 :
Sept. 5 - 58%
) 20 61
Oct. T 65%
27 69
Wov, 13 63
28 &7
Bee. 13 SR
31 51
‘In the period frxom the 11th April %o the 15%h '
Hovember, the nett surface losg by ablation was £ inech.

Although +Hhe ice vramailaned feut asey the sistion,
open water could be ssen cutside ithe zcarbhy islands after

Wlizzardgs,

From the air, a lead soveral niles wide could Leually
e seen yuwaning about four milesm offshore of Dav1sg past the
Rauer Group, o ﬂc%” *he qﬂuﬁg&r G" up. “he ice cover in
1

Prydz gnd Heclionzl 3 211y thin, snd gwnnt ex o&nsns
of open waler ware senﬁ ;ru- the alr 0z several oceaslionsy iIin
MecKenzie Exy, & strin of D5t ice msny miles wide rammined
glong the woslzsy 2lze, from nzoy Cope Davaley to the junciion
of the Loy Zou ELolE wish the platesu, N
v
On the 20th Jaévwsgg 1959, <the edge of *he fast ice

lay glong the &LGW?T adge of vthe islands west of the station,
ond ren Jomfbwc::J Tom u:;:osic Iclanid., The ice doverds the

shore wag Very rt n. The sversge thiclness brokeun by the
Thals Dan® iunereascd f£rom 33 imnhbu ooy Torner IsTe;a tc 45
inches near “1af£ Izland. In lhcebg it was 60 inrchss dthiclk,

]

The outer part of Hhis ice was
anpruaebed the ice baceme 1cws 2obton.

6
as Lo COORT wWas
the $17th danuafyg

guive has 85

O

after high winde on the proviis Twa o, ice remaingd ouly
between the coast and TrigTall, S g Iake Islands.

o e e e = T e - o
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The work OmUuﬂAOd 1q this wewav* Ias mndc gi”blble
**7 vy the tnﬂm&worh of all mewmbers ¢f tha ?9“8 expadition.
s writer woal s nowaver, like o spocifically ackuowledgs
o Lelp of .%he gurvaeyer, Hrs G.A. Kuuclkey, who made %the

Surveys as o@GlaCEﬁ with the ‘glzeiclogical work, supplied

B Ut

nnoh basic éata, and ascigted in meny SUeT Uaysg Hesers

D.A, Brown and 2. Burneltt, for their geovlogical observations
in the Frammes Nouuntsingy  the pilods T the ReAch.T
intavcﬁic Flight, Sqé.leader L. Grove and Flt. Lt. H.0.Wilson,

» observavions relaved to various asposts of dihe works gnd
:he mnen at Pavis, lsesrg l.J. ¥Flulter, P.B. Turner, E.A,
Yrigrell, L CGordner end F. Ellioit, whe collected waoter sample
and mede glacisclegicel observetions. While $he vriter wa
cizent in the Field during pert of the periods of seaice form-
z5ion and deverioration, a very fuil accsount of scaice con-
¢isi Oy was kept by Plqubo Uilson, and lesars R.A. Borland
el idrnel continucd wovilne glaciclogical obvservations.

[ASELVA ...A.o

'mhc Of iger=in=Charge, w.I.L. &dsms, ot all tines
i

seck en interest in the work,; end %0 his engovragenent and”
co-engration was due, in no small meazure, vhe success of the
Faear's opmratloﬂso C
During the prepsration of tthe report, the writew

wos assigted by discussions vzwh collﬂaguﬁw of the Bureou of
ineral Reﬂoarhﬁsn eapeceially P.¥W., Crohn, who read the
onuse o Uwe  Radolk, of ine Meteorolegy -
Dapar dolhourne, who gave helpful sdvice

o glacisﬁlﬂveul a0%5e05,. Mesers ¥. Bell ond T.Trevallyn of

e
tho Divislon of Wetbionel Maonplug, gove assistance in connection

71ﬁh mapg and aerial pihaotographs.
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Ry APPERDIX II.

Notes on Specimens Trom the Wilson Hills, Oastes Land.

- In Pebruary 1959 a party made a landing at Msgga
Peak, in the Wilson Hills area of Osates Land, and a number
of specimens were collected by Mr.J, Hollin. He described -
the general features of the area as follows: IR

..;.-..;.:.;a:-u;..‘;'. -
- . - .

. o “Thls arca is composed of metamorphic rocks, '
lineated" locally in a generally NNW-SSE direction (true) and i 7%
similar in general appearanCQ to those found at Wilkes Smat*on,ffi
.1500 miles to the Wes : '

e b

o " : ~ S -W'
“Drift: - A thin cover, but reaches the highest L
summit, which has erratics., No special search was made, but

~no sedimentary rocks were noticed.

o ' " Glacial Historys ~ From the ouvc9 we may infer
that at some time thne JLocal ice sheet was &t least 500 feet
thicker than it is today - probably more than 1000 feet. The
highest raised beach was difficult to define here, because
wasting on the steep slopes had blurred the usually sharp
boundary between till covered areas above and wave cleaned
areas below., The land has risen posit-glecially somewhere
between T2 and 96 feet sbove the current high water maxi, S
The absence of tramsgressive till on the raised beaches L
immediately below the western corrie glacier suggests that
this glacier has not, in post glacial times been much larger - .

. than it is now, The presence of lichens close to the L
glacier's snout suggests that *t is not currently rebfcatingo o
The glacier has probably been separated from the main ice =~ o
" sheet which delivered the erra t1cs t0 the ridge behind it o ,
for a very lomg time. The areca is well weathered, and biocks
now emerging from thé basal shears of this corrie glacier
seem fresh and local.”

My, H0111n°s notes on thc occurrence of the gpeci- ~9;Lf
mens, and "the specimens themselves, meke it clear that the -
rocks of the area are migmatihic in origin,

The host.,rocks, apnear t0 be fine grained feldspar- ..
" biotite schist (81)**‘ parts are coarser grained and banded
(83), with thin feldspathic and gquartzc-feldspathic vein S
- some of them ptygmetic, and pinlk garneis; “opidote(?) alﬂo S
‘noticed". A further stage in the- Qevelopment of the migma~ - &l
tites is a medium grained biotite-rich granite gneiss (84);, ¢
which grades throarh granite with only moderate biotite but
L with ophitic hornblendes several inches in extent (85) %o a .
P massive (in the hand specimen, at least) pink, medium grained g
o granite with little biolite, containing small 1rregular a
masses of magunetite (86). A white, similar looking granite
(but with the magnetite occurring as small specks) “inter-
fingers the neighbouring gnelcs (interfingering generally
parallel with gneissic linoa’bion)9 but the conuact is sharp
and w;thout local metamorphism®,

apmeidil B e L

Other specinmens 1ﬁﬂ1uue 2 llgnt grey medium
grained, moderately banded biotite gneiss (96) with sphene
and 21rcon(?), and a rather altered fine grained porpnyflbmc

~ ® This probably refers to folistion; there is no sign of
lineation in’/any of the specimens. -

#2  Numbers are Mr.Hollin's field TEbeTs.

=
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pyritic dolerite (80), “probably from a dyke bcaring 060

- magnetic" (i.e. about TNW).

Moraine'includes a.fine-grained gneissic biotite
granite with small inclusions of amphibolite with some
.npldote (87), "mot-actually in situ but certainly local", a
" fine-grained feldspsr-amphibole-biotite rock with . pheaccrysts

?.of amphibole (92), and a pink aplite (97),,

(or porphyroblasts
"auandant in the drift and almost certalnly in sibu"
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'L, Dingle and L. Stinear show a warked similarity in composition:

4

B

R

{
i

i

S in
submitted for annlysis:

APPENDIZ 111

RETORT ON_BRINE AND OTHER SAMELES FROM ANTARCTICA

N U by AJD. Haldane V.

The follo" & samples cblleeteGAin Anterctica WG“L
o X .

Loke Dingle, Vestfold Hills -5 samy les of brine collected

Lake Stinear, Veetfold Hills - 5 S”TDled of brine coll c»ed

. over, the period 19/4/ T %0 23/12/58

_over the period 14/3/57 to 23/12/58.

Club Lake, Vesbfold Hills - 2 samples of prine collected

‘over the period 28/9/57 o 2/1/50._

Deep Leke, Vestfold Hills - 5 samcples of brine collected

‘over the period’ 19/4/57 to 30/1/59,

Davis Station Anchorage - seawater S&h@l@, 17/2/5

Beaver Lake, Prince Charles Mountains - 2 samples. of water

welling up through rafted zonre and 2 samples of =
ice (as water) collec sed on 24/10/58 and 2/11/)8

Deep Lake, Vestfold Hllls - 5011 vample taken 20 £4. above

the leke level.

Analyses for'the major constituentis were made by

S.'Bakef, WeJo Thomas and A. MeClure. The results obtained -

are shown in Table 1. . The dll7er,uo° resulting from the ionic
balance of anions ard cations has been abtbtributed eritirely to

errors in the determination of sodiuwm and is shown in Table 1

.as "Na correction". The-values for the concentrations of the

'

. l

~data and with the exception of one samplie from lLake Dingle is

‘ less than 1% of the total. - That is, the sum of the anslvtical

.lons determined, . The average composition of seawater as,given_'“
by Dittmar is 1ncluaed for co&narlﬁon.»._' - RRTR

calculated as a percenitage of the total &

errors of all determinations is less than 1% of the sum of +the

Table 2 shows the Comfuolthﬂ of tan_ samples
ss0lved solids and
roglves a direct comparison of all euLplcs lrdc“cnwer+ of the
"concentration. - In these and sll other calculltlops tne K
correCUed value for podlum 13 used.

Conoider1L5 *he br ine :amp]es from L., Dingle,

QI L Stineer, Club L. and Deep L. it will he seen that ﬂlthouOh
';thcre is some -variation in the concentzation of the brines from

~a given lske,  the composition is remarkably constani,. Tarther

i Y

“ﬁ,_ia concentration of the bi
27 are insufficient to clearly

as do.Club L. and Deep L. However, the two groups are quite -

- distincet in respect to both concentration and comnosition. . g

This grouping is further demonstrated by the bromide concen- ’\\;
trdtlon ani L1/Br ratloa siown in Table 3. - b

?

4

5 there is so;me seasonad varization
es, - Howewer, itxe date availoble
r31‘>‘1Au any such trends,

=

It iz possgibla

The seawater szxple from Dav1o shows close agreement

'-gn With Dittmar's average composition of seawvater. The slightly

M
h

hi&her -percentage of suluhate and correspondingly lower chloride
+1s.in accord with the view that eeawater in the arctic zones
is enrlohed 1n sulphate. :

" various ions are those actually determined. The "Na correction®
is given to avoid residuals in calculations based on the ocrigimal

i
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i : From the data &2
AL from Zeaver Lp it is cbvicus that both these are diluted
Cae seawater -The diluvlion radios are 37.1 for the sample
'collec cd on 24/10/58 and 22,7 for that of 2/ 1/ 8 assuming
ure woter as dilueub, The onalyees of the water obtained
: ahow 'n pyt emoly low

[ 7% ]
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 the two sawmples:

3
i

I¢Q“ the ice sawples btakén o Deoy
pL salt ccguent, because of this no 3
e attacned to the results for the ix *lvvaua¢ 10113n

~ Analysis of the water szoluble salis obtained from
. the soil sample taken above Dccp'L‘ shows a compo gition closely
T approximating that of the Deep L. brine, while the high total
Fe soluble salt content of 12.2% irndicates saturation of the
soils with brine at some time.  It'is also evident that no : _
leaching has taken place subsequent to exposure of the brins Con
satursted soil., - Water percolating Larcu&n a soil such as this -
would rapidly become saturated with sodium echloridé, the major .
conponent of the ‘soluble salts, while remalnlng unsaiturated _
with resyect to the more waQilJ soluble magnesium salts. This.
would lead to differentizal sclution of fthe components giving & '
product depleted in magnesiun. At the same time the relatively -
insoluble calcium sulyhate would remoin as a residue so tﬂa@ -”_ -
the soluble salts would become enriched in calcium. Tn SRR B
observed results do not support this. . ; R T

It is impossible for the present soluble salt T . -
content to be the result of the accumnlation of'uult from the - . |
evaporation of sea spray as these would then ha the same R
percentase compoaition ag zes water. ~ Furd 1cr9 qucaznn of a "~
sgline depoglt forned in this way would‘give a residue containing
sodium chloride with a high proportion of calcium sulpbate @ . -
and practically no magnesium. . This is not in accord with L
“the analytlcal rcsultso P

In order’ to compave the. comp031t10n of the brines:
with that of seawater the individual results for each source
have been averaged and are ohown in Table 4o S

In the concentration of sea water by evaporation
- bromide dces not appear in the salts separating out before the &
- final ‘stages of the evaporation. -~ In brire summles it is possible!.
"to assume thqt there has been no loss of the bromide ion. Pot=
assium behaves similarly but may anpcar s complex salts in the -
‘solid ‘phase before the final stages of concsutration depending’
largely on the tcmperature of eVauOCOthno ' F

o Assuminw then that there is no loss of brorwae ion i%
18 possible to calculate the factor by which sea water has beea
concentrated to produce the UTOSOLt brines and at the sane -
time determine the. nature of the salte which have been dcposlted
in the processof. This has been done in Table 4.  The |
" concentrations of the ions are given in milli—oovlvalewts/litrv
ﬂso that combination of anions and cations can be made direculyoﬁ

The main featurs of wale 4 relating to concenur n
and salt depositlon are as fo¢10n5:3. : .4

) Concentrabloni?f ' - Amount -
Ratio :  Deposited g/1itra i
S o , . T 6f brips |
“Lake Dingle =N 6.8 - La 2804 AL N
Take Stinears 77 7.8 . i pbOt ' by o
Club Lake BT 17, NaoSO4 B BT NG
) R St NHall . R 7/ A '~'-.:.“. '
Deep Lake 1.0 o qa2904 o 70 “-\\‘

meCL - 13 .
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The amount bov5 is *he qU;ntltJ a61081bed %hen 2
volvme of gea water egual to” tho cowco“tvation ratio in lltres
is reduced to 1 lltreol

s _ In addition to the salts shown above small amounts

A of calcium carbonate and sulphate have been dcpogited. The

U © approximate values are. caleclum carbonate 0.8 itc 1.5 g/lltre
and calcium sulpbate (as gypsum) 2-8 g/l;tre of brine.

. The agreemen+ betweea the dstermlncu conccltration S
of potassium in the brirne and the expscited value calculated from.
seawater is good, giving further support 1o “he calculsetion of ,
ne concentration ratios s feﬂ;0ﬂ:olv accurate estimates. - <

‘The determined values for magnesium in the brﬂﬂms RN

are consistently higher than the caleulated values suggesting = - L.

that the calculated concentration ratios are tou Lo However

maguesium is one of the less satisfactory determinations in the
presence of a large axcess of sodium and an error of 6% in the
determination of mognesium would fuily account for the differencess

In view of this ard that the calculations are not claimed %o

have a high order of accuracy buit are average values, the ;.

~concentration ratios based on bromine are retained. Equating = . -

the magnesxumwralueb would increase the concentratioa ratios
by only 6%, if the possibllity of systematic anzlytical errors .
is 1gn0fed. ,‘ T

i . ' K 1

It is concluded that the precent brines have

arisen by the evaporation of water from seawaber with soddum .
sulphate alone or with scdium chloride being deposited in the . |-
processs ‘ - s . L

§
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- Analysis of “omfies: curol B
Sam Tak S» o s K HCO §eC1, Br Ra - Total TeSeSe Ls'Se8 | Analysis of Water
ple oS - 18 e 5 E Cozr. 12000, 150°C, | Totor Soluble Salts
: ; in Soil from Deep
‘ Leke Vestiold Hills
A 19/4/57 2.1 10.0 68.8 2.2 0e3 Risc.c -0.3  224.0 - - - %§§i§
, : : v
. T/6/5T 21 . 0.8 Ze2 Os 13§ -2.3 + 223.8 - =
= . 2776/> 9 1 3 _ Ca,Sr 0.12
: Lake ﬁingle, 2‘;/5:/57 1-9 8-9 55.1 Te 9 3 s e N il i i » »
: , il 0.83
1stfold Hills 4/1/58 2.4 ST 62,9 2.2 0.4 i Tt 227.7 = = dg SIS
23/12/58 2.0 8.7 62.1 2.0 0.2 124,2 1l 202.1 217.1 202.6 ,
. ! R 0.12
- 14/3/571  2.% 10.5 748 2.3 ' 0.3 _.,1:§152-2 +1.7  246.7 - - | HCOg 0.17
SR | 26/6/57 2. %8 748 2.4 0.4 fE 150.0 +1.8  243.8 ~ - 80, 0.19
Lelke Stinear, 28/9/57 2.0 0.6 72.8 [ 0.4 143, +2,0 241.7 - - C1,Br T-4T
23/12/58 2.2 10.1 T72.6 2.4 T 04 - 146.5 +0.7 237.7 25549 23903 0 ¢ —
ine, | 28/9/57 2.0 14.6 74.8 3T 0.4 . 16345 +0.6  262.2 - -
C blub me’ 201.58 109 14-09 7807 308 Oo3 16700 "";"0‘.:‘ 268"‘ e o
igtfold Hills
N 19/4/57 2.1 15.4  76.9 3.9 0.3 & 0.0 +0.9  272.2 s .
ine, . 28/9/57 =) 1543 72.8 3.8 0.4 _<f{ 164.0 +1.5 262.9
L8 Deep L&ke’ 2/1/58 300 14-o8 TéeT 3.7 0.4 | 162.0 -7 25907
3s%fold Hills 23/12/58 2.3 14.0 7445 3.8 0.3 161.6 +0.5 260.2 -  283.6 262.1
30/1/59 2.2 14.8 764 3.9 0.3 b 157 .( +0.7 268.4 291.3 269.9
water, Davis 17/2/59 0.40 1.28 10.67 0.34 0.19‘f; 19.08  +0.02 34.73 36.75 35.13
awater average Dittmar 0.4 1536 10.81 0.35 0.14 " i 19.47 il 35.23 - 35.31
ter ex Beaver L. 24/10/58 0.012 0.032  0.343  0.010 o.oo-}ij.: 0. 625 = 1.115 - -
ince Charles Wt.  2/11/58  0.016 0.044  0.470  0.010 0,00 - 1.528 = -
o ex Formal 0.1 ppia 0,003  0.002 i1 c - - . 5 g
Beaver Iiolke "Zlue” O.1 ppm. 0,002 0.9001 iz 0.002 - - - =
T.5.8, 120%, 7.5.5. 180°C = Total so] g dried at 120°C and 180°C
Na Correction - Differsrcé of Saniond tions.

- . =
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THT IR TN & M AR ey O S e b - e e =
PERCTUDACT CORPOSIPION OF SO% i S A . . ‘ 0y /By BARE
: PPRRRRSFERES e =S s Y NGRS S S
et e s s
iy
o Fa ! 2y 07 T I 20 :
ie Date Ca,Zr g L& & d o SN - Rl
e — vie Lo S “ ~n LB i B e
&/lilre 20

- L SR EETTRE R N N

) j e —_—
WA 0.9 45 3C.0 1.0 i 224,0 ' Le Din 1o 23/42/38 0,48
{-
" Brine, 27/€/57 0.9 44 30.6 1.0 223.8 | Le Stinenw 23/12/58 0.52

Gx l::*lia Di:ﬁ&'}.a ' 28/9/57 1 ° 3 5' ) 29. i?' % Py

Vestfolds Hills 4/1/58 1.0 5% - JT 1.0 § 227.7 30/1/59 .80

T 23/12/58 140 8y 30,7 10 ; 1.136 1. 602107 Seaviater 17/2/59 0.67
14/3/57 . 0,9 «#3 3450 0.9 f 24647
Brine, 26/6/5T 0.8 40 354 1.0 f 21348
ex loke Stinear  28/9/57 .G el 30,9 0.8 24147
Vestfold Fill: /M58 08 gt 302 1.0 230.1

23/12/58 0.9 4.3 30,8 4.0 237.7  1.167 1. 752107

\

26381

Vesticld dills

| 19/4/5T = 0.8 ' 5.7, 28.6 1.4 o7, 2
Brlne, 28/9/57 0.8 5.8 28,3 1.4 265.5
G

Tei

P
05
©

= 9 ex Deep Lake Bae /158 g 1% T T | .
260.2  1.171  1.72x10°

Vestfold Hille = 23/12/58 0.9 5.4  28.8 1.5
30/1/59 0.8 5.5 28,8 1.4 268.,4  1.174 1.72:10°

34.71 1,021 4.25z10%

' Seawatcr Davis 17/2/59 et 3T "SST - 1.0

Seawater averaze Dittmor 13 Rl R 1«1
1,115 1.83x103
1.528 2,25 103

Water ex Beaver L. 24/10/58 1.1 2.9 -3007- 0.9

Princs Charles Iit. 2/11/58 1.0 2,8 30,6 0.7

Hormal

¢z Beaver Lake #Blug"
Soil, Dee- Tnke - 10 2 27«0 . %.0 12,27
4 < s -~ vl n e
i ¢ = Sneeific cor zo at 207°C.




Seaaple Ca,Sr
g/litze 2,90 9
Loke Dingle Seee/litze 105 T »
Vestfold Bills Scawater = 6.81 135 7
Extess m.s./litre 35
b
, &/litre 2,08 10. 1
% Lake Stinear M. e./1itre 104 851
" Vestfold Hills Seawater x 7.80 i54 82
‘ Excess m.e./litre 50 -
¥
I g/litre 1.95 14,
Club Ieke m.e,/litre 98 12
© Vestfold Hills Seawater x 11.0 213 11
¥ Excess m.e./litre 210 -
3
| g/1litra 2.36 14.
Deep Liks M. es /12505 118 12
VestZold Hills Sezwater X 10.8T7 217 11}
Excess m.e./litre 99 -l
3eawater ex &/li%re a 0«40 &
Davis m.e./1itre 19.8 105.
n.d. Not determined
~veé Negative
Br corr"* Br by analysis corrected 4§
m.e./litre  Milli-eguivalents per litr

4 S A M MWD VAR, | S M UM, AR o leiEeas i A=

Soim i WP AR |

e

!
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I3
¥
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t
4
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A PRI s e i Nt i R Yl 55 TR B W N 4 S P s N st . e

1 of the ions

s HUEONGENTE ATION RATIO
i X HCO S0, CL,Br Total Br Cone™
‘& - 3 s Corzle ratioc
.2‘:. .—;O 0030 2.80 13‘;0 -7 -—E.Eoos 0045
5 58, 3675 5.75 |
59 219 368 3664 5.75 6.31
e 5 16 330 11 Nil
§.14 2,28 0.35 2,76 148.02 240.00 053
58 5 4163 6.59
68 2 L 4197 6.59 7.80
0 18 387 34 Wi
J25 3.75 0035 2.80 1L5‘29 265.10 n.d.
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PLATE I

Pt

"1

Jaltha GOV A~wnEG.  ROCKS,
meinly cuoric- zuLLMfw: oreloses,
dlvplang so the rieat, and Torming
quasi-aiip slepaz. - The notches on
the skyline ridge on the right of +the
photograpﬂ.mu?k shear zores. - ‘Ths
camp is on an isthmus of shingle and

) boulders of a ralsed beach, rising
25 Teet above the sealice in the
foreground.

Fig. 2. Part of the Scott Iountains, Enderby
: Land, showing the approzimate concord—.
ance of swmmit helghts.

)

Pig. 3. A cirque, over 2 OOO fcet decp9 on the
- northern side of Mbo Rilser Larsen. .
The pinnacles and stacks dre typiesl of
«laclal sculpturlnoo '

srasy (2845 feet), Awundsen

-




. PLATE 2
Fig. 1. A terrace on the eastern side of
: Clemence Massif, Prince Charles
Mounteins., - The steep sloym ig
probably a-fault °carp°;jg“.-~
N _
Fig. 2. A.éirque cutting into an’'0ld erosioxn
surface, east side of Patrick Point,”
_ Prince Charles mountains, ~ The rocks
are. probably granite gnolss with bands
rich in femic. ainerals. . Lembers
) , . Gla01er in foregroundo
i
Fig, 3., Old erosion surface about 700 Leet above
i sea level, Jennings Promontory, on “the
eastern 31de of the Amevy Ice Shelfo
. ¢
2
‘. . ‘ ‘/ ‘\'
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Figo 26

PLATE 3

Mcraxne terraces, norta-west Nye
fountains, Bnderby Land. : Amphi-—

;f cheatre Lake in right foreground.
. At the foot of the cirgue, young’
~moraine: dverlies older. hlun level

dep051tso

Moraine burying an old landscape,
Prince Charles Mountains. The’

top of the line of b1u¢fs represeuts
an 0ld erosion surface, uplifted by
the Amery Fault; +the fault scarp
wasg notched by erosion,-and the ~
erosion surface subsequently buried
under a thick deposit of moraine.
Radok lake in foreground.

A terrace of moraine on the northern
side of the Leclkie Range, Kemp Land,
with low level moraine along the foot
of the range.

-¢1‘




Fig, 1.0

Fig. 2.

Honeycomb weathering of ouur T
feldspar gneiss, sowth«weuu corner |

'_of_Auams Fiord,’ Enderby Lando.

An erratic blOCu of nuhwtz—f‘e'!dsna~
garnet gnevss9 about 1,000 feet above
he present ice level, LacLie Range.
The man on the leftd glvcs the scale.

A fletly dipping fault f£illed with’

_pegmatlte can be seen in. the hill to

e rlgnt of the bloeho

ail of medial moraine runaning from

T
the northeeastern tilp of Wiiscn Bluff,
80 thew Prince Charies Hountains,
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N
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\
Y
‘l
L
\\'.“.
Vs
-\
\




"~
s
Figze
s
X
» i
A3
i
L8
n

To

Figo 3 °

PLATE 5
Part of the Hansen Hountains, Kemp

Iand looking south.

SN A -
Yo Ee are

typical of the smaller isoialted
rock exposures of the intsyior of
Enderby and Kemp Lands.

Nunataks, looking east. ~
are mainly gneissic granites, with
migmatites on the rights .
left of thé massify a steep scar

in the ice, is due to dawming by~

the mountains.

deyvosit cecurs
the mouvntain,

Looking west up the desn water=cu

AN exten

<
alcoag the £

The wTocks

o the-

ive moraine
ront of

G

gully between Hadok Lake {in middle
distance) and Beaver Lake.
rocks are sediments of the Amery .
Formation, which adjoin metamcrvrhics
(top right) along the Amery Fauld

The

- on the far side of Radok Lake.
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Figo 3.

PLATE 6

wwrent bedded
ey EormCulon,

e theres is a
Tedsvone band he top of "the’
scree on the wi~-at ¢f the photo,
The ralfied ice "‘ow Lha f000 of
the ¢liff is d¢uo to tidel movemewnd
of the ice of the lake surface

"Sands tone dykes" in a cul]y in sandston
of the Amery Formation on tho gouthera
slde of Beaver Lake,

Slumping in normally current bedded
sandstone of the Amery Formation,
southern side of Beaver Lakeo
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