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SECTION A

DUCTION

A Victoria University of Wellington Antarctic Expedition was again mounted
in the 1960-61 summer to carry out investigation of an ice-free area in southern
Victoria Land, The area entered was the left "bank" of the Koettlitz Glacier,
an exposed rock orea some 50 miles by ten lying, at its nearcst point, 4O miles
from Ross Island where lies Scott B“Sé Roughly, the area lies across the
78°S parallel and on the meridian 164 E. This ice-free area m_‘:een entered
by earlier exploring parties but, until this season, never invesiigated as a

uni_t.

Financiel aid for the Expedition came from several sources: Resesrch
Grants Committee of the University of New Zealand (£1,614); University of
Wellington (£400 including rcsesrch grant); Antarctic Division of D.S.I.R.
(£300); the residue of a totel grant of £1,000 made to the Victcria University
of Wellingtcn Antarctic Expediticn 1959-60 and 1960=-61; National Science
Foundation of the United States cof Americe which peid Dr, Blank & salary and
allowed a requested £313 for his perscnal equipment, travel, insurence, freight
of specimens and publication expenses.,

onnel

The 1960-61 Victcria University of Wellington Anterctic Expediticn, commonly
referred to as "V.U.W.A.E.," originally intended to mount a six-man perty but,
due to circumstances in the early crganisation erd with regard to the field werk
to be done, only five could be taken. They were:

R. H. Wheeler, Lecturer in Gecgrephy, V.U.W. (Leader)
Dr. C.B.B. Bull, Lecturcr in Physics, V.U.W.
Dr, H. R. Blank, Research Pellow, National Science Foundation, U.S.A.

I.A.G. Willd
R. A. C:.apersg Senior Ceology Students, V.U.W. (since gradueted)

The personnel formed, basically twe teams: one geclocical, the other
glaciclogicnl-gravimetric but in the latter part of the season the teams split
into two mixed parties and thus widened coverrges As o safety factor perties
worked within shert distance of one another whenever possible and kept in
ocnstent communicntion by short wove radio.

Programne

It was planned to spend about ten weeks in the field but with delays in
departures bcth from New Zeelsand and Ross Island and need for an early retumrn
to werk up field moterial in New Zealanl, the actual time in the field was
Just under nine weeks.

Survey

As with earlier V.U.Ui,A.E, it was intended thet a survey with theodolite
be carried cut but the dey before departure the survey party, Wheeler and Bull,
learncd that a survey was not needed because cther perscnrel were planning to
oover with contrcl points (for merial phctigrephic coverage) the whole area
between the Miller Glacier and Skelton Glacier., It hes been found subsequently
that the Koettlitz crea was not included in this survey (nor aerial phaotographed)
and the survey team (Bull end Whceler) anl the geclogists doing a topographic
plot for the geological map (Willis and Cooper) were dissppointed,

Seology

As toc in eerlier V.U.W.A.E » 8 ccmplete geclogical cove
. g erage of the exposed
rock region was intended and carricd cut despite Wroken terrain and peer w:ither.
Blenk's report is appended,

lgteorolc-g

Due to the ettenuated arcs chosen the ficld arr
. angements of the 1960-61
perty were planned s thet the persunnel worked from north to scuth through the
area, Therefore it was not possible to establist 1 fixe? position meteorolupical
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station. A peteorological screen was erected at the third base camp and
records are available for the final three wecks of the Expedition., Measure—
ments of temperaturc, wind, cloud amount and direction of movement were made
at main synoptic hours by two members but these are of limited value because
the parties were seldom stationary for more then a day. [neu_aords held by
Bull, Columbus, Chio, U.S.A. are not yet anslysed - results will be werked
up and submitted to the New Zealand Meteorological Office as with eerlier

V.U.¥.A.BE. metecrclogical records.)
Gravity Survey

A gravimeter was obtained on free loan from the Texas Imt.':"ment Company,
U.8.A., end arrived es the perty wes working scuth, Bull and Vheeler
returned on the helicopter bringing in the gravimeter tc the ncrthern
Koettlitz area and began the north-south traverse. Bull's immediate

gravimetric report is spvended,

Ol ti

Bull's requests to cther Antarctic expeditions for palecmagnetic samples
have not been productive but Willis of V.U.V.A.E. ccllected almost a hundred

pounds of specimens from the southern Koettlitz area. LS
D et

olo 1

Observations were made by this party throughout the Koettlitz area and
a report is appended,

Biology

Algee, lichen, windblown marine shells, sponge remains, were ccllected
and are being studied by the sppropriante authcrities nt Canterbury University.
Insects were cocllected by Willis at Camps I and III,

PREPARATION

The time for crganisstion for a University Antarctic Expedition is very
short. No logistic buying can be begun before grants applied for are
officially assureds This means that until late September when the news of
the largest grant applicd for was confirmea, no large-senle buying could be
carried out.s On the other hard, epplicntions for grantc in February would
have to be made before personnel were chosen or could rive definite assurance
of perticipation. Agrin, in the September to early November period (embark-
ation was 12th November) there is o rush from other expeditions (both
government and private) on the few firms in New Zealand supplying equipment
and some items were scarce, It wes in regsrd to this rush most fortunate
that the major grant, the University of New Zealand grant, enabled V.U.W.A,.E.
to be financial enough to devote the balence of the D.S.I.Rs grant to byying
focd direct from the Antarctic Divisicn,

dpart from orgenisstion work tc mount the Expedition the time needed
to buy new or repeir old equipment cannct be overstressed. The worst instance
of this was the need to call fifteen times cn a firm that ultimntely effected
inefficient repairs to stoves,

The weight of pre-Expediticn crganisaticn falls on the University staff
component as the student numbers must be left unhsmpered to study (success-
fully) for examinetionss The steff members’ end=nf=year pre-Expediticn
period becomes as a consequence a hectic gallop which is maintrined until
one's feet arc at last planted on the calm blenkness of the ice-frec srea,

Equipment used by V.U,W.A.E, was efficient and durable, except that
trouble, as cn previous VoU.W.A.E., was exp rienced with sunglasses ard snow
gogeles which broke fer tro easily. Some items of clothing were outstanding =
ond made in New Zealande The Antarctic Division, D.S,I.R., (heresfter
referred to as "A.D.D.S.T.R.") rntions were very, very go.d and this is said
despite the fact that this standard field raticn was unvaricd over twe months,
It is to be admitted huwever that in wur base creps we had "gocdies" both
donated, by wellwishers and relntives of the prrty, and purchased., A con-
versation with Dr. Pardue, United States Navy st McMurdo Base brought to
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light the intcresting fact that United States survival rations for each of a
group of three men, two "up and around" one¢ resting in slecping bag, was

4,500 calories and the v.U,%.AE. and D.S.I.R. basic rrntion calcry content

wes 4,773, This Expedition considers thet in the Antarctic, the bn?k-packing,
tramping and climbing requirements must be well above both the calcries per
day figures stated above; extra items at each of the three base cemps,
perticularly those for Christmes, raised the calerific intake over the field

Pﬂi@ﬁ!

VWherc d V.U WehoBas W

This V.U.W.A.E. and cthers have been unusual expeditions to the Antarctic
4n that they heve specialised in working in continuously exposed rock arees.
Most Anterctic expe’iticns entail travelling great distances in snow vehicles
or by dog sledges. Since distances in Antarctica ere sc vast and the going
often so diffiocult such cxpeditions spend the greater part of their tinme in
travel and comparatively little in the V.U.W.A.E. type cf field work, V.U."W.A.E,
having chosen bere rock areas, has been able each seascn to work contimuously
on their chosen territcry. This wes especially so in 1960-61 when the Antarctic
continent gencrally exp:crienced very poor weather conlitions. One party of our
acquaintance spent cut cf scme 88 days in the field scme 27 confined to tents.
One United States university uxpedition was so unfcrtuncte as to fail altogether
to reech its propcsed erea. One party cf V.U.W.i.E. on the other hand was
snowed in fcr only two days. Ancther reascn why these VoU.li.A,E. have chosen
the ice-free areas cf Wrizht Velley (1958-9), Victcria Valley (1959-60) and the
Koettlitz (1960-61) is that no grent dcgree >f Anterctic training is needed =
por have we ever had time enouzh for it = and New Zealand tramping end mountaine
ecring alresdy experienced by members are ideel preparaticn, Furthermore,
since these sreas nre amcnist the largest expcsures of peclogzy in Antarctica
it is felt that their exploitation is extremely profitable for expeditions of

our tj"pﬂt

This year the area chosen was that just north of the Koettlitz Glacier,
sbout 40 miles, at its nearer end, from Scott Base on Ross Island. The area
was big - 50 miles by ten miles of ridge ard valley topography roughly equivalent
in size, to quote a New Zealund example, to the whole of the Wairsrapa valley
from Palliser Bay to beyond Masterton, and as wide, the whole being regularly
crossed glong its length by narrow ridges often as high es the Tareruas Range =
but the choice was determined by proximity to Scott Base and the fact that it
had been observed but never studied as a complete unit,



SECTION B

THE FIELD FPLAN

Three base camps, each with a satellite food dump, were cstablished along
the length of the Koettlitz area and from these the two prrties - geology
(Blenk, Willis and Cooper) and glaciology-gravity (Bull, Wheeler) - each
worked the surrounding territery. The base camps and dumps were "laid out
with assistence of a United States Navy helicopter after a reconnsissence in

United States Navy "Otter" aircraft.

JHE_COIRATIONS

First Bull and Wheeler were laft et the scuthernmost base to mark and
measure the Redian glacier for movement measurements. When the second party
was flown in three days later the first party was picked up end deposited
with them at the northernmost camp, Lnke Péwe tc bogin the exploration of the
Kcettlitz area frcm north to south., It was found thet as the parties worked
scuthwards and away from Scott Basc redio communication by pack radio set
beceme unrelieble and the Leader of Scott Base had twc "sledge sets" or "557"
flown in to us together with a gravimeter which h-d just arrived. Bull and
Wheeler tuck advantage cf this -ircraft and were flown back to near Cape
Chocolate in ncrthern part cf the Koettlitz to stert -~ gravimetric survey
with the newly arrived gravimeter. On rc-uniting, bcth parties worked south
from cemp to camp along the Kcettlitz arean. At Chris*mas the two teams were
together by Lake Miers from Christmas Dey tc 29th Decembers The helicopter
(due efter Christmas) tc pick up "557" radio for delivery at Camp III (the
third base camp) arrived on 4th January, by which time the two parties had
soved to Lakc Ward further south. The opportunity cffersd by the mrrival
of the helicopter allowed a geological prrty (Willis and Blank) to be dropped
to the north (Hobbs Clecier aren) and complete an aree abandoned carlier due
to pocr weather. On the seme flight ancther ge:logical porty (Cocper, Vhceler)
was placed cn the Miers-Marshell ridge some miles awny to complcte werk there.
On the return of these parties at Loke Ward g further roshuffle cecurred, Bull
and Ccoper continuing gravimetric, glacislepical and 2eclogical work on the
Koettlitz Glacier coast and Blank, Willis and Whecler enrrying ocut geological
and glaciclogicel work on the inlend area.

At about this time (early Janucry) it became imperntive that Bull who was
about tc take up a positicn with the Institute of Poler Stulies, Columbus, Ohic,
should be uplifted tc return to Scott Dase and New Zealrn?s Bull and Ccoper
carried out work in Pyramid Trough in scme cxtremely bad weather and Wiheeler,
Blenk and Willis aftcr  trief stay at Camp ITI (Walcott Glacier district) set
out for a survey cf Heald Island, Ccoper and Bull Jeined the party there
until Bull returned to Camp IIT to ccmplete the Gravity traverse amnd measurements
of glacial movement, Mennwhile the four-man perty, Blank, %illis, Cocper and
Wheeler, aftcr a reccrnaissance of Pyramid “istrict, climbed to a hich altitude
camp scutheast of Mount Dromedary and covered this arese  Sncw and zero visib=-
ility in low cloud prevented werk for two leys but the area was successfully
exnmined, The party split, Villis end Ccoper tokinz a ncrtherly route
4~5,000 feet to Comp III =nd Blenk and Wheeler a southerly route up to 7,000
feet via the Mcunt Dromedary area. The reunion at Cnmp ITI with Bull was
short, as a bare eight hours after the 2 a.m, arrival of the Dromednry party
on 19th Janunry Bull was uplifted by helicorter sné returned to Scctt Brse.
Then Cocper and Blank earried out two major excursions, one to Riicker Ridge to
find the Beacon sandstone contact at the foot of the Reyel Society Ranpe and
another to Auster Pass t« geclogise there. Dwring this trip they comped ot
6,000 feet and recorded temperatures nround -6°F. Willis ond Vheeler at Caurp
III made local scrties carrying out ge lorical, paleomegnctic, glnciclonical
werk and packing, preparstery to leav » Werk until immediately after the return
of the juster Pass party (Cooper, Blank) the whole party of four was returned
to Scott Base by helicopter,

Retumn to New Zealand wes made by ship U.S.S. "Aletna) an ice-break
oil tanker which rclled markedly and causcd the party frook from the bpelimns air,
to pine in en indour temperature of 70°F plus, The cutward trip had been by
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"Globemaster” aircraft lasting some ten hours; e contrast to the seven-day
return sea voyage. The outward end inward voyages (totalling over 4,000
miles) ccst the Expediticn about £5 per head only (eost of rations) for which
we are grateful tc the United States Military Air, and Sea, Transportation
Services and the United States Antarctic Research Programme,



SECTION C

GEOLOGY REPCRT

General Statement

The primary mission of the Victoria University of Wellington Antarctic
Expedition, 1960-61, was to investigate the geclogy of the ice-free terrain
bordering the western edge of the Kcettlitz Glacier. Early reconnaissance
expeditions had indicated the presence of three roughly parallel bands of
rock in this area: a strip of deformed and metamcrphosed sedimentery rocks
closest tc the coast, a belt of granites farther in'.and and finally a belt
of younger sediments and dol rites constituting the Rayal Scciety Range.
The firet two comprise the so-celled "bescment complex;”™ it is with these
rocks that the present expedition was chiefly concerned.

Using the base map compiled by Trans-Antarctic Expedition survey parties
at a scale of four miles to the inch, and aerial photceraphs token by the U,S,
Navy, geclogists of the expedition meyjed about 500 square miles of largely
ice-free territory during the field seascn. The mein cccomplishments were,
in addition to ccmpletion of the mapping progremme, establishment of a meta=
morphic stratigraphy and analysis of the relction of the graritic rocks to
the metasedicents. Rocks of the Beacon series and Ferrcr dolerites in the
Royal Society Renge were reached at two localities; fiell studies were also
made of Quaternary volcanics present in the southern half of the ares.
Observations on glacial geomorphology and surficiel deposits were made through-
out, particularly by the senicr pembers ¢f the expedition working in coastal
Areas,

Basement Complex

The basement rocks of the Kcettlitz area consist cof schists, quartzites,
marbles, end granitic rccks of uncertain age, whien are cut by numerous acid
and lamprophyric dikes ani sills. The granites lie for the most part in a
loosely-defined zone extending north-south throush the central pert of the
erea between the ccast and the Royal Soci-ty Range; their overall trend seems
to perallel that of the main range, separating the metasedimentery rccks into
two main bcdies. Tentative field correlations were mede between metasediments
on either si’e of the granites, and on this basis three metamorphic formations
ere distinguished,

(2) Hobbs Formation - The type locality for the Hcbbs Formation is a ridge
in the nurthermmost pert of the arza studied, between the Hcbbs and Blue
Glaciers. The unit consists of about 12 4000 fect of metauorphosed
conglomeratic greywnckes, quertzites, and e-cillites, It beccmes
calcarecus in its basal portion, passing throush a transition zone of
interbedled marbles and schists intc the underl ying Salmon marble.

(b) Salmon Marble - Several thousand feet of coarse white and grey, massive
to thin-bedded marble occupy most of the terrain between the Salmon and
Hobbs Claciers, and are designated the Salmon Marble Formation after the
feature known as Salmon Hill in the type locality. Bands of lime-
silicatc material interbedded with the marble contain garnct, diopside,
wollastonite, and a variety of relsted minerals which indicate a high
metamorphic rank. The discovery of possible fossil remains is suggestive

of a lower Paleozoic age for these rocks, rather then Pre-Cambrian as had
been generally believed,

(e) Marshall Formation - This tern designates a veried asserblege of micacéous,
amphibolitic, and calcarerus schists, with interbedded marble, paragneiss,
and schistose quartzite, ouicripping in the vicinity of the Marshall
Valley. On the basis cf present knowledge the formation is inferred
to underlie the Selmen Morble. Several members were distinguished in
the mapping but were noct traceable cver lavge distances. The schists
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attain very coarse textures in the southwestern portion of the area,
where they are interbedded with granites.

(@) Granitic rocks - Cranitic rocks are the principel basement type in
terms of outcrop arca. They range from coarsely poWzt:.c, oftm
gneissose, to uniformly fine-grained varieties, and in composition
from splogranites through adamellite to diorite, The different types
are in meny cases interleaved. Where finer-textured are in contact
with coarser, it cen be demonstrated that the first-nsmed nre the
younger. Samples were collected for sbsolute sge determinations by
the potassium-argon mcthod.

In the neighbourhocd of Hidden Valley the granites fade into meta-
sediments along strike and appeer to have been formed b:,r metasomatic
replacement processes, Elsewhere there rre criteria diagnostic cf
intrusive emplacement; the granites spectaculerly interbedded with
schists on Mount Dromednry seem to have been emplaced by beth processes.
Inasmuch as the oripgin of grenites is a subject of widespread controversy,
the results of the current study shculd be of ccnsiderable interest.

(e) Dikes - Both acid and basic, or lamprophyric, dike rocks are abundant
in the bascment complex. The acid varieties consist mainly of quartz
and feldspar, ond ere cften coersely pegmatitic - a single microcline
crystal was found to measure 29 inches in diameter, The lamprophyrea
arc of twe principal types, a schistcse biotite-rich variety and horn-
blende-feldspar porphyry; some ccntain a high sdmixture cf more acidic
moterial. These rocks also cccur as sills, but in general they cut the
ecuntry rick at high angles following predcminently ncrtheast trends,
The acid dikes were injected pricr to, during, and ofter the period of
deformation and granite emplacement, while the lamprcphyres exclusively
post~date such activity.

Bercon Series - Ferrer Dolerites

Rrcks of Upper Paleozoic age, correlative with units named by expeditions
werking nerth of the Kcettlitz nree, form the hizh scarp st the western margin
of the erea studied. Owing tc their clevation end rcmnteness from the coast
they were not a principal target cf the current stuly, However, the contact
of these rccks with metemorphics of the basement complex wes reached nt two
localities, both at elevations above 5,000 feete There were no visible
contact effects of the lowermcst dolerite sill where it rests on basement
quertzite, although specimens ecllected for perographic analysis may reveal
their existences The basel Beaccn is a medium-graired arkosic sondstone,
Some evidence was found for the presence cf a major unconformity a few
hundrel feet above the base of this series.

ternery Voleanics

Numercus cinder ccnes cf olivine basalt penetrate bedrecck and moraines
throughcut the Koettlitz area from Marshall Valley southward, and assccizted
lava flows cover large tracts in the vicinity of Mcunt Dromedery. The basalt
contains inclusions ¢f morainal meterial as well as clivine nodules of
unusual dimensions, Vcleanic activity anlarently commonced subscquent to
the ice maximum but recurred sporadically during and between later glacintions,
Moraine was found interbedled with lava in the Zorge of the Wnlcott metlwator
stream, where an excellent stratigraphic scction is exposed. It may be thet
the characturistic presence of hyirogen sulfide gas in the basement morbles is
related to the episode cf Quaternary vclconism,

Structure

The metamorphic rccks of the Keettlitz area heve been folded into a
number of brosd anticlines and synclines of several mile amplitude. Northe
east of the central granitic mass the bedding attitules and fcld axes strike
predominantly nerthwest-suutheast, normal to the evnstline and into the
granites, this trend continuing as felintibn in the groanitic bodics. The
trends become more neurly enst-west in the central ~nd scuthwestern portions,
but their interpretation is Frogressively more tenuous, The beds are steeper
end in scme cases cverturned. Miner plications are ehsrreteristic structures
in the Salmon Marble, especially neer its contact with schist end paragneiss.
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Hi le faults cut the basement rocks in many places; their dis-
phna-ught :;gld generally not be determined except wherc they off'set the

lamprophyres.

Economic Geology
No materials of economic importance were found in the area. The only
metallic mineral encountered was pyrite, which occurs in negligible quantitics

in the metasediments.

Work in i’rogess
Geologic work in progress at Victoria University in comnection with the
1960-61 Antarctic Expvdition comprises the following three main categories:

l, Preparation of geologic map. By the use of oblique aerial photographs,
a new semi-contrclled base map has been constructed for the entire
Koettlitz dry valley area. Geologic data has been transferred to this
map. In view of its improved accuracy the new map should be of conside
erable value not only for the current work but also for future expeditions.

2, Petrography = Over 100 thin sections are in course of preparntion and
examine tion, for the purpose of studying mineralogy, petrogenesis, and
metamorphic facies of rcck specimens {rom the Koettlitz area, A number
of thick rcck slices will be cut, etched end stained in order to
determine their modal content.

3« Formel presentation of results - A paper concerning the general geology
of the Xcettlitz aree is planned for publicetion in the New Zealand
Journnl of CGe:logy and Gecphysics. In cddition, scperate pepers will
deal with specific uspuets ci metemorphism (Dr, Blenk), granitic and
dike rocks (Mr. Cocper), and Quaternary volcanics (Mr, Willis).

OLOGY REPORT

Much of the work of the twe enrlier Expeditions, to the ice-free Wright
and Victoria Valleys was ccncerned with observntions of the glreic-geomorphology.
From the re-locotion of remmant glacinlly-cut benches and the distribution of
moraines of diffcrent eges in the two valleys, history of the retreat of the
ice has been inferred,

The glaciological work of the preseni Expedition has been mainly a
continuation and extension of these observutions. The glaciers which
formerly filled the VWright and Victoria Velleys were of a different type
from thcse which previcusly filled the trivutary valleys in the area ncrth
of the Kocttlitz Glecier; 4n the Wright and Victeria Vaileys the glaciers
were carrying ice from the wust of the Victoria La-d ranges, through the
valleys to McMurde Sound, while in the Foettlits arss noct of the small
gleciers were supplied completely from locel néveé ficlds, The Koettlits
Glacier itself is fed from a larger nevé which however is comparatively smell
compared to, say, the Skelton Glacier which cuts the Koettlitz off from the
Antarctic ice platesu.

From the pattern of moraines and glacially~cut benches throughout the

area, several phases in the valley glaciers and of the Keettlitz Glacier
can be inferred:

le At scme early stage, perhaps of maximum Antarctic glaciation, all the
area, with the exception cf the civide of the Royal Society Range end
a few nunataks to the west, was ice covered, Accordance of peak
levels on the spurs along the front of the southern Royal Scciety
Range sugcests older #lacielly cut surfaces of a leoter reriod, There
is reason to suspect that the pesks of the northomn RKoettlitz (Srlmon
Diat.rict) area likewise show such an sccordance of peak level, The
spurs of the dividing ridzes of the Kcettlitsz elpine glaciers also show
vestigal evidence of ;lacial benching, These socordant hei ght areas
have since been scverely fretted by alpine (valley) glacistion. 1In
the area surveyed peaks have been ice sculptur:d to "horns" and the
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alpine valleys cut to almost present level: those in the south being
above present sea level, those in the ncrth below,

2, Llater or even contemporanecus with this later stage 01_‘ (1) such
moraines as those of the Hidden-Micrs ridge (red granite end Vanda
porphyry, aprroximstely 1,800 feet altitude) and definitely later
moraines as on the Hobbs-Blue Glrecier bench were deposited by a
large and vigorous glrecier. Vulcanism was ococurring at this time
as a large proportion of the Hcbbs-Blue Glecier bench is volcanic

material.

3. The valley (or alpine) glaciers retreated from their former union with
the Koettlitz Glacier (possibly the Koettlitz ablated too, but there
is no field evidence for us to be sure that tributary and trunk glaciers
were synchronous in mexima). The prominent 1,200 feet (approximately)
bench of the Koettlitz left bank mey have been cut at this stage.

4, The Koettlitz Glacier re-expended whilst the vallcy (alpine) glaciers
were at or ncar minimum extent and deposited maraine one-~third to half
way up their full valley length, Vulcenism was ngain synchronous as
the moraine of this phase is merkedly dark with basaltic materiesl
probably derived from the Mount Dromedary sector of the Koettlitsz
area,

S5« Bince this phase the Koettlitz Glacier has had two periods of notable
deposition = a "brown phase" still in place on the glacier wall from
Walcott Bay to Mrrshall\Glkyand almost equal in aititude with the phase
described in (4) end & "block phase" of morecine glmost entirely volcanic
(Kenyite =nd basalt) clesrly traceable from opposite Heald Island to the
Blue Glaciers This is the most recent major morainal deposition of the
ares and is still ice=corcd. Tc the ncrth where the alpine valley
floors are at or below sea level this moraine fills the scaward end of
the valley and carries a rugged miner relief of morainal ridges and
circular kettle lakes. Cape Chocolate is composed of this moraine.

6« The above are the main glaciological events of the ares but in compar-
atively recent times the Kcettlitz Glocier hes again increased slightly
leaving complicnted evidence in Pyramid Trcuzh where nincr wvulcanism
and moraincs ere intcrmixed and further compliceted ty a "backwash” of
ice from the Koettlitz main stream re~enturing the Trough from Walectt
Bay after passing between the Bulwark and Heald Islards. & small increase
in the height of the Koettlitsz Glacier surface would cause re-oveccupation
;:y ;ha grough both from the upstream (southern) and the northern (Walcott

end.

Mincr surges of the Koettlitz have built up small fresh moraines on the
Walcott Bay coast and on the upstreom side of the barricar of Heald Island,
These may be contemporanecus with the resurgence uf the valley glaciers of the
Koettlitz area (obscrved alsc in the Teylor Valley and even as far south es
the Beardncre Glacier),

Today the glaciers of the Kcettlits erea are almost stationary - that

is, there has been no notable change in cier snouts since exploration in
Southwest McMurdc Sound began. e Bt

Five specimens of dried algae from dried up lakes in the moraines were
Ccllected. These will be dated by the Clb #adio-active method and will give
minimum ages for these moraines.

Observations of surface movement and ablation were made on the Radian
Glacier. During the menths of December and Januury the surface melted about
10 ca. This prcbably exceeds the locel ennual precipitation, and the
%Iacier ¢nn be maintained in equilibrium only by forwoard movement. Hcwever

subject to recalculation) the glacier in this period did not ncve forward
more than a few cms., and sincc the surface slope is snall, this probably
means that this glacier is out cof equilibrium and is retreating,
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PALEO/GNETIC REPORT

This season a total of 72 samples were collected; 39 from Quaternary
Volcanics, 6 from Beacon Sandstone and 27 from basement granite.

The granite and Beacon sandstone samples complete the collections of
previous Expeditions from the Wright and Victoria Dry Valleys. The granite
samples are of particulnr interest as, unlike those collected previously,
they are not close to the dolerite intrusions and hence were not rahgutaﬂ by
them. This reheating is thought to be the causc of the uniformity in pole
direction shown by the dolerite and granite, two farmations of different
ages which should have different polc positions and it is hoped that this
year's ccllection will show this to be so.

The voleanic specimens where possible were collected from a series of
lavas in order that the secular varietion moy be mesasureds As the voleanics
predate at least one cf the glacistions of this region the pole position
cbtained from them may be able to be used to give an approximate age to the
volcanics and the glaciation that they predate.

CARTOGRAFHY REFCRT

As no trisngulation surveying was done this season, due to a planned
coverage of the area with verticel acrial photographs which did not eventuate,
the only materials availsble for plotting a base map were United States Navy
aerial cblique photogrophs, Several standarl scthole -f plotting from ubligque
photographs were tried but could not be used because of the lack of ground
control, Eventually e plotting mcthod using a pesk of appreximate known
height and distence from the camera (to determire the horizontal plane in the
Photograph and which was used as a reference plene) was evolved,

This method enabled an accuratc brse map to be plotted. This process
tcok most of the first tcrm with Willis and Cooper working on the basic
plotting full=-time, Accurncy wes necessary to show cn the map the ccmplexities
of the metamorphic rocks whicin comprise the Koettlitz erea, Seversl runs of
vertical photographs have turned up since the map was plotted and a comparison
of these nnd the mep led to » few minor alteraticns in ridge lines, shapes of
glaciers, etc. but has proved the oversll accurncy tc be comprrable with that
of the}normal practice of plotting from verticals (a slower, more elaborate
methed), -

Thanks are due to Dr, Wellmon, Geology Depertment, Victoria University
of Wellingten, fer his guidance in vorking out the method of plotting used,
end to Certograrhic Divisicn, Lends and Survey Department, for lending aerial
photographs.

GRAVIMETRIC SURVEY REPORT

B Jinom M

In Figure 1 the values of Bouguer ancmaly ot a representative rumber of
gravity stations are plotted » together with the isogals obtained by consider-
ing all of the station values, The Beuguer anomaly decreases from a value of
0 mgals in the northeast to =90 mgels at the extreme western peint of the
survey. A full consideration of the results has not yet been made but the
following points may be significant,

1+ In the northeast part of the area the isogals are approximately nar th-south,
as they are in the Wricht Valley further northe This probably inlicates
that if the coastline is fault centrolled, that the fault continucs south-

wards from Cepe Chocclate and does not swing southwesterly to follow th
northern side of the Kcettlitz Glacier, B o :

2. The gravity szradient in the ncrth-east part of the area is smaller than
the 10 mgals/mile which cccurs at the constel end of the Wright Valley,

and which has been interpreted in nccord with the existence of jC
fault along the coastline, ke
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to the

A gravi aidnet of about 10 mgals/mile does occur a few miles

> nﬁ: ‘bm the mouth of the Marshall Vglley and the head of Miers
Valley. This large gravity gradient is not associated with any mejor

fault,

Heald Island appears to be gravitationally associated with the area on
b the mainland immedisately west of it, It is unlikely that the northern
side of the Koettlitz Valley is fault-controlled,

Values of Bouguer enomaly are significantly higher near the Pyramid,
. which was one of the main centres of recent volcenic activity in the area,

The overall east-west gradient is aprroximetely 2 mgals/mile, This is a
- value similar to that found in traverses from the lowlesnds of Austria or

Italy into the regicnally isostatically compensated Alps.

7+ In the western end of the Wright Valley the gravity gradicnt changes sign,
and higher values of Bouguer anomaly are found to the west., This
probably indicetes that the western side of the Victorie Land mountain
chein is also fault centrolled and that the formation is a horst. No
similar change in the gravity gradient is found in the present survey;
values of the Bouguer ancmaly continue to decrease westwards., It is
regretted that time wns not gvailable tc continue the survey into the

Royal Society Range.

Thi F]

The rcute taken in this gravity traverse incluwied the ecrcssing of three
glaciers. From the mersurements of gravity on the glaci:r approximate estimates
can be made of the thickness of ice under the gravity staton. The methcd has
been fully described elsewhere (C. Bull ard J. R, Herdy, "Grevity Measurements
on a Glrcier," Jowrnal of Cl-~ciolcey, March 1957). Values of the Bouguer
anomaly obteined on rock at the sides °f the glacier nre interpolated ncress
rhe glacier, to determine the value of the Bouguer ancmaly which would ocour
at the gravity s;ations on the glacier, if the ice of the glrcier {darmit,!
about 0,9 gm.cn™) were replaced by "standard” rock cof density 2.67 gw.cm 7,
In fact the values of gravity on the glacier cre less then those required to
give the vaiues of Bepguer ancmely cbtained by interpolation in this way; the
deficit is attributed directly to the replacement of "standard” rock by the
much less dense ice,

In the three glaciers measured by this methed the Bouguer snomaly
at the glacier stotions (assuming thnt all of the glacier ice wore replaced by
rock) can be inturpolated with scme cunfi ence to =n cecuracy of 2 milligels,
The maximum gravity deficiencics on the three Glaciers are 25 mgals (Kcettlitz
Glacier), 12 mgals (R~dian Glacier) rnd 16 ngals (Hobbs Glecier) so thet the
error in the estimate of thickness shculd not exceed 20 per cent.

The three profiles are given in Fipure 2. At the position of the profile
the Hobbs is a noticesbly underfit glacier flowin: from a Jeep valley into a
lowland region. 1In the profile of the Radizn Glncier there is some suzgestion
that the valley is a pair of parallel trourhs, Since the glacier is fed by
two epproximately equal size tributaries this is not complectely unexpected, but
it is unusual for the two tributeries to maintain their i’entity so for down the
glecier. A similer feature has been observed on & Nerwegien placier by the
writer, but only within a short distance of the confluence of the twe tributaries
(C. Bull ana J. R. Hardy, loc, cit.)s The scuthern ~rm of the Koettlitz Glocier,
between Heald Island and the Pyramid erca, is a slow-movin® or dead relic of a
much larger glacier fed from the inland ice of eastern Antarctica. Hewever,
at the position of the traverse its thickness exceeds 1,100 fecet and the sube
glacial surface is below sea level. The zlacier valley is apprecinbly deeper
on the northern sice, ﬂmoutersidsorthemmorthemnfthcglminru
it swings northwarad,

These profiles cf the glaciers ani their sipnificence will be discussed
further in the fcport on the Glaciolopical work of the Expedition.

Ncte: The caleulations of the values cf gravity anl all the attendant ecorrcctions
have not yet been checked. These preliminery results and consideraticns may not
remain unaltered in the lisht of recalculaticns ond mere mature judgement,
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Antarctic Division, D.S.I.R. (N.2Z.) for advice, material help
during the field season and during preparations.

The services of the United States of America for sea and air
transport to and from Antartica and in the field,

Other grateful acknowledgements are made to:

University of New Zealand for mein finencial assistance.
University of Wellington for Grant.

Nationel Science Foundetion for allowing Dr. Blank to accompany
us.

Geology Department ard Geography Department of Victoria
University of Wellingten for aid with instruments, cte.

Dr, R. W. Balhem, Convencr, Antsrctic Commi ttee, V.U.W.

Lands and Survey Department for essential merial photcgrephs
and maps before, during and efter the field Senson.

Parents and wives of Expedition members for tolersating the
absence of merbers and supplying Christnes geedies,

Levin and Ccampany for Christmas spirit.
University of Canterbury for loan cf survey equipment,

University Phctogrephers fer ccpying acriel phctegrophs and
precessing black and white Expedition film.

Texas Instrument Company, Texes, U.S.A., for free loan of
gravity meter.

Anonymous firm for colour and bleck and white film donated.

R.N.Z.A.F, lntnr::ic flight for use of & bending m-chine to
secure specimen boxes and for the loading cf specimen boxes
on U.S.8. "Greenville Vietory." B *®

MISCELLANEOUS

Bhilst in the field we were asked to collect rocks for the Admirel Byrd
memorial (tc be erected on Mount Victc ria, VWellington) end a ccllection of
half to three-quarters of a ton was cbtained. This entailed much effort
in carrying 20-30 pound rocks back to camp but we were pluased to help in
this work requested,

THE FUTIRE

The successful work of the Kcettlitz Expediticn work marks virtual
completion of geclopical and glaciclorical mapping by V.UM, of the known
ice-frec arcas betwoen the Mackay and Koettlitz Glaciers.

Future Expeditions by members cf the University will depend on the
existence of suitable areas elsewhere in Antarctica. In the coming sumnmer
it is hoped thnt we will be cble to recrmnoitre lurre scotions of Victoria
Land to help us decide if furth.r cperations are feasible and in addition
certain specinlist persormel from V.U.W. may re-enter the Dry Valley to lock
briefly intc specific minor problems which have emerged during evaluation of
rosults here,
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PLACE NAMES

The following place names in the Kcettlitz erea have been epproved
by the New Zealand Antarctic Place Names Committee:

Almond Lake Penny
Pyramid Trough Riverd Glacier
Dromedeary Glacier Holidny Peak
Asphitheatre Rucker Ridge
The Bulwerk Pipecleaner Glacier
Lake Péwe Rearing Valley
Hcbbs Peak Williams Peak
Goat Hountain Chancellcor Lake
Hidden Valley Glimpse Glacier
Keyhole Glec Glacier
Loke Keyhole Shangri La

Lake Teerdrop Mount Lame
Dismal Ridpe Buidha Loke
Kempe Clacier Penance Pass
Lake Porkchop Radian Glacier

CATIONS BY /NTARCTIC EXPEDITIONS
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In press: Glrciology of wright Velley and of Victoria Vall (J@r_gg_; of
Glaciclogy) d

In preparation: Four popers on Geolopy of Victcria Valley in final stages.
One paper on Keettlitz srea Geclogy and Glaciclogy,



ROS8S DEPENDENCY RESEARCH COMMITTEE
P.0. Box 8018, Wellington

12 October 1961

Antarctic Research Programme 1962/63

Ags you are no doubt aware the Ross Dependency Research
Committee is charged with the responsibility of putting forward to
the Minister for Scientific and Industrial Research the annual pro-
gramme of scientific work to be undertaken in Antarctica. The
Committee is now formulating the prograrme to cover the summer
season, 1962/63 and throughout the winter of 1963. The Committee
is prepared to consider proposals from interested University
Departments and individual research workers, The current fields
of work are in Biology, Geology, Oceanography, Seismology, Geo-
magnetiem, Upper Atmosphere Pry._ics and Meteorology. The Committee
is prepared to consider proposals in these and other fields where
worth-while scientific research can be conducted.

I would be glad, therefore, if you would circulate the
attached copies of this memorandum to the apprupriate departments
in your University, advising them that any proposals must be in
my hands not later than 15 November 1964 .

It will be sppreciated that the scale of activity is limited
by finance resources and men, and therefore the Committee has to
evaluate the relative merits of proposals received, and include in
the programme only those whidh it considers most worthy. To aid
th:lgommittae in its task any applications should give a general
outline of:

1.  the objectives of the project or expedition (including sketch
maps) and proposals for publishing findings;

2. the man-power involved in carrying out any Base project, the
size and probable composition of any field party; the
scientific standing and general competence of prospective
members should be stated;

3. the sponsoring body;

L. the estimated cost of the project or expedition and sources
of financial assistance;

5. proposals for transport and communications:

6. earrangements for equipment and supplies (for a field party
include communi ations equipment, which should be sufficient
to enable the party to maintain contact with Scott Base or
any other base stipulated by the Committee).

o » P4
“1 I / AL
J. A. Corcoran,
Becretary, Ross Dependency Research
Committees.
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