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POREWORD

The following report by U.°. Weather Bureau observer covers operations
during 1946 for the establishment of a weather station at Thule, Greenland,
and for the investigation of general conditions in other parts of the Arctice.

During these operations transportation was provided by the U.°. Navy
through the activities of Task Force 68 under Command of Captain R.H. Cruzen
U,S.N., It whould be emphasized that the very generous support provided by the
Navy was principally responsible for the success of the Vieather Bureau's 1946
program. eather station supplics and personnel were handled by the Nagy from
Boston, liass. to Thule, Greenland, and expeditiously discharged to the beach of
destination. iHavy personnel provided material assistance in the erection of
weather station buildings and other structures. Gratifying consideration was
given to all Weather Dureau requirements.

During the reconnaissance activities a maximum opportunity was afforded
by the Commander of Task force 68 for investigation of all areas and conditions
related to future Weather Bureau plans, and which were within reach of facilities -
available. UesS« Navy supnort exceeded any strict interpretation of prior com—
mittments and thus permitted observations of great value.

- The U.S. Coast Guard ice-breaker "Northwind", commanded by Captain R.}. Hoyle
J.S.C.G. was attached to Task Force 68, and clearly demonstrated the remarkable
~ability of a vessel of this type in arctic waters,

Equal credit is due the U.S. Army, espccially for the procurement and delivery
of a large propostion of weather station supnlies during the very brief period
available between authorization of this project and the sailing date of Navy
ships. Yithout the full cooperation of the Strategic Air Command, and the energy
»f Brige. Genecral .U, bmith,.%hicf of Staff, adequate supplies could not have
been procured. furthermore U.S. Army engineecr porsonnel attached to the Navy
Task Force 68 provided equipment and completed an emergency airstrip for the
- ¥%eather Bureau at Thule under pressure of haste and limited facilities. This air-
strip at Thule will be a major asset in the operation of the weather station, and
the Air Force has alrcady provided air transportation and inaugurated an air mail

service.,

The planning 2and gstablishment of radio facilities at Thule was accomplished
through the cooperation of the U.S. Civil Aeronautics Administration with the
toan of Mr. John Lewis, and by recruitment of CAA radio operators on transfer to

;he Weather Bureaue

The U,S, Department of State condueted successful negotiations with the
Janish Government to permit the Yeather Bureau to enter erenland.and to arrange
‘or international cooperation in the management of the Thule station. Whereas the
rincipal benefit from upper air investigation and weather research at Thule will
\ecrue to the United States a gratifying response was ‘returncd to proposal of
e U,8, Weather Bureau by the Danish Government. Eleven Danish personnel, a
Nmber aqual to the Bmerican staff,werc assigned to participate in the activitiecs

“t Thule and suitable housing znd supnlies were provided.  Danish shipping and
Jther faeilities represented a large contribution to the projects The ¢stablist~
ment was visited during the summer by Mre Koud Oldendow, Dircctor of Greenland
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Affairs of the Danish Government., who e: coressed’ the cordial pol¢03 of JOlnt in~
ternational part101p1tion under which the Thule station is built and will be
operated,

- AYthough the Canadian Government did not feel that it was wise to under take
the establishment of stations in Canadian territory during 1946 nevertheless ‘the
gensrous allowance for Navy exercises in both ships and aircraft permitted U.S.

“Veather Burcau obserwers to cxamine various Canadian locations where stations

may bs contemplated in the future. The information gained is of great value to
planning for the development of the arctic project. Canadian observers przsent
during the 1946 activitics werg in every way cooperative, and supported a hope
that satisfactory participativeo arrangements can be found to pernit the cxtansion
nf an arctic weather station network on Canadian territory in the future.

v

SUMMARY OF 1946 ACTIVITIES

As finally activated the 1946 arctic program of the U.”. Weather Bureau
comprised two principal objectives. -The first was to establish, in participation
with Danish personnel, a weather Ob%GTthOTV at Thule, Greenland. the sccond was
to examine local conditions and transportuulon probloms at other weather statlons"
sites proposed for future establishments in Canadian territorye.

‘ The UeS» Navy prov1dod surface and air transportation for the aceorplishment
" of thdsa objectives as part of its exercise "Nanook", under Task Forece 68«
Exercise: Nanooc provided two cargo vessels carrying supplices to Thule, and there
was included among the.facilities for survey an aircraft tender and threc long
range flying hoats together with on¢ ice-breaker and one ice strengthened survey

ohlpa

Th?a, UoS» Ngvy landed all cargo on the beach head at Thule and 1jkcwis@ proﬁnded;-
generous assistance in the construction of the V.eather hureau campe. ;

© . 1he U.Ss Army assistance included aerial parachutg delivery of certain short

supplies, activities .in the construction of an emergency airstrip for support of
the Thule statlon, and the 1n1upurat10n of an a¢r mail service.

Thulo Statlon

Cargo shlpq arrived at r"hule on July 27th and .remained until Sept. 9th. Good
. anchorage wos found in North Star Bay just off the unloading beacho '

Building site was selected in the valley on the south side of the bay Whlch

. rrovided good oxposuro for meteorological observation, adequate space for both

camg and airstrip, and separation from local habltatlon in thc Danlsh V1llapa
h :

ule,

Supclies were discharged on the beach using LCM's and were deposited in
primary storage near the shore. Supplies as needed were hauled by Athey wagon
train to the, camp site where five main buildings.were constructed, together
with rawin instrument shelter, storage huts, garage, rddlo antennaﬂs mtco

Upon deparure - from Thule the station had establishnd radio communlcations
~with BW8, and was prepared to take the follewing meteorological observations



. daily:
V 6 hmuﬂv

3 hourly surfscc observations
2 pihals

2 rawinsondes

n adittion to weather obscrvation the statlon is ﬁrmpurcd t0 nade measure—
ncnrb of earth magnetism with apparatus provided by the Naval Ordnance Lab-
ratery, conduct test of radio propugatﬂon, observe gurora and various special
p;;qomnna, and test equlpmbnt;

Sbation personnel consists of 11 American and 11 Danes, all civilian. The
Penes did arrive on September 5th, bringing their own housing and supplies, but
no meteorclogical instrumentsc The staticn is to be operated ms a joint enter—
prize under the U«S. Official in Charge. .

Supplies are adequate for at least a full year, in emergency airstrip was
adeguete Tor C-54 aircrafty; and monthly air mail vists are scheduleds

Survey Flight From Thule’

i flwgnt was completed on July 25th to the north cocast of Greenland, afford-
ing an cmportunluy for examination of Pearv Land and Independence Fjord sreas
Ice conditions in the polam sea were examined,

On July 27th a flight was made to the Grant Iand Coast of northwestern
Ellesmere Island and photographic coverage is available. The flight indicated
unfaverable condltlons in this area for weather station establishment at this timee

. flight was accomplished in the Lureka Sound area which discovered favorable
Weather statlon sites, and suggested the desirability of changing the proposed
location of the Thule satellite station from its original propesed location on
Crant Iand to this latter areas OCpen water wvas founa in Eurcka Sounda

Fapdevedion By Teo-broaker

During late sugust and early September a successful voyage was made in the
UaS4€,G.8. "Northwind® to Winter Marbor, lelville Island, and beycnd to Cape
Hay in the entrance to McClure Strait where further progress was blocked by very
heavy paclk ice- A coursc was followed without difficulty through Lancaster
Sound, Barr-w Strait and along the north side of Melville Sounda

. It was found fhut in this year, in spite of discouraging ice condltlons pre—
vailing in mid-hugust, it would have been quite possible, and not unduly hazardous,
to have taken a stondard cargo vessel to Vinter Harbor, Melville Islanda Thls
ubstantistes ail previous eéxperience of the accessibility of this loca tion,s
AlthOunh it is not intended thereby to draw a conclusion that every scason will
be found cimitar it is believed to have been demonstrated that the establishment
of a weather station at Vinter Harbor by ship is & vholly reascnable obgﬂotlve,
of
Also in soafirma u&OLf nrevious experience it was found that the waters of
hwqortnern Helville Sound did not become ndViﬂabLG until the end of Avgust. Date
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of freeze up was not observed but it ig repor*@d:bv Parry as September 20,1n
1819, It is likely that the reriod during vhich a ship may safely remaln at
Tinter Harbor approximates only 14 to 20 days,.

Looal conditions at Vinter Harbor were found exceptionally favorable for es—
'tablishmﬁnt of a weather sta*ion and construction of emergency flnght Strlpa

SR Observation .of local conditions at previously contemplﬂued advance base
1ocations (Banks Island, Prihce Patrick Igland) could not be completed in this

season, but a sufficient knowledge of typical arctic condtions was obtained to
’ uqtlxy the 1r°sumptlon of bﬂtlsfactoLy'vnather statlon 51tcsp

Durlng return voyage \elllngton Channel was penetrated north to Ploneer Bay.’
No significant features were discovered except observation of continuing open ice
conditions northward into Queens Channel, sugg@stnng the possible wse of this
route for access to the open waters fourd in Eureka Sound.

Clear demonstration was provided of the ability of ice-breakers of the Wringw
class to mavigate in summer ice in the arctic, except that progress cannot be
maintained in close heavy polar pack- In addition to voyages outlined above
the “Northwind® was taken te latitude 81© 50N through Kennedy Channel and Hall
- Basin, The poqolblllty of access by surface ship for cargo dellverles to these

hlgh latitudes was investigatede .






GREENLAND PHASE

intinerary DR
July 14 — Left Washington, D«C, — Naval Air Transport

July 19 - Left Goose Bay, Laborador — TCF 68 — PBM
L Fendezvous with USS Norton Sound-Ununak Fj-Greenland
July 20 - Transferred to USS Vhitewood : o
ely 22 ~ Arrived Thule, Greenland :

_ _ Lay in Thule until August 5th

July 25 - Flight into Peary Land

Aug. 5 .- Departed Thule for Canadian Fhase .

Aug., 15-18 - Returned Thule to ment official Danish party,
Semts 9 - Returned Thule and left immediately for United States

THULE STaTION

Navigatio: bo Thule '

v In the 1946 season there was very little pack ice anywhere in Baffin Bay. The
USS Vhitewood followed a course about 50 to 100 miles off shore across Melville
Bay and saw no pack ice at alle The Norton Sound, and later the Sigrid were clos—
er. inshore and reported light ice accumulations near the land, probably common ‘
by reason of current cddies and local glacictione The Alcona, coming up the east
center of Baffin Bay encountered only one small strirg of ice in the middle of
tha.baya

There seems to be little doubt fron-earlier records that €onsiderable ice is
present occasionally in northern Baffin Bay in summer and especially in a loose
pack west and south of Cape York. However, it is believed that ordinary cargo
vessels without escort can reach Thule annuelly after the 15th of July, although
they may be required to avoid packs, and to search for open passages It is un—
likely that they would be subject to dangerous ice artion if skillfully handled.

Station_ Site |

North Star Bay is formed by a hooked sand spit terminated by Mt. Dunduse It
apresrs to form a backwash in the current pattern (or for some reason) so that very
little ice invades the harbor proper aven when westerly winds drive considerable
accumulations intn Tolstenholme Sound. There is good anchorage in 15-25 fathomse.

“ Thule Villdge is on the sand spit, It is a farorable location because of pro-
tecting hills to the east and south from which direction the prevailing winds blow
off the ice can., The disadvantages of the Thule sand spit for purposes of our
weather station were (1) that it was considered desirable to be further moved from
the. local reople. (2) that no fresh water was readily availdble (3)_that the area
was not satisfactory for an airstripe ’ '

To the southeast the harbor is a flat valley some two miles wide and reaching
back nine miles to the ice cano The surface consists of glacial drift and alluvial
plains of sand and graVelb' In this valley are several nearly flat stretches of
alluvial beds, satisfactory for airstrip construction, Two rivers, ponds, and
“streams, afford adequate fresh watere The valley is separated from Thule village
by 2 large hill with cliffs to the wator. At extreme low tide it is possible

to follow a narrow beach at the base of the cliffs, a walk of 1 1/2 mile to the
villages Otherwise contact is usually by water (or ice), or cver the hill.

- There is an excellent landing beach of clear sand with sufficient water for
waccess by LCM at all tides. The single disadvantage of the walley is the general
iexposuré to prevailing winds from the ice. Extensive examination:was made for a
~camp site with somie measure of protections 4 site was selected in the lee.of a low
Ai1l in the center of the wvalley. This site offers.excellent oppertunity for met—
anrological observations and for radio antennae lay out, although the protection
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' affdrded i5 not as ruch as might be desireds There are three benches oA which are
level building sites. The surface. is preat moss which, by comparison with the bare.
sand-grvel of the cpen flats, indicates enough protection to accurmulate silt and
to mermit growth. When cutting into this material the frost line is  found at 12¢
depth. The site is 1/2 mile from the landing beach over flat terrain easily
crossed by tractors and even wheeled vehicles. Seclection of this site was con—

- firmed by Goodale after his arrival. On? operations building (Quonset Hut) was
aSuaked out near the top of the hill where an uninterrupted horizon could be ob-
tained for weather obs ervations and ravinsonde, and close to a faverable flat for

wadio antemmaes. The remaining buildings are lower and morc protecteds,

R ne: rby stream affords water. There is adequate space for several more
~buildings and for storage. It is 1/2 mile across flqt land to the site selected

~for thn airstriy.

Conditiens are favorable for directional radio. The dirgc?ion of Fairbanks
(and Melville Island) faces out across the bay, and “hat -of B¥8 is“back through'
the "broad opening of the valleye-

- Miscellaneous enmpllcs, and especially the fuel will probably remain in stor~
K agP on the flav just ”1CIG the beach, to be hrought to the camp as requlred

Unloqﬂlnﬁ
A beach about 100 yards long was available having sufficient water to permit
" the aprroach of LCM's (draft approximately 5!) except for minor difficulty at dead
low tideo A few iqolated boulders were removed. The beach surface was clean
. #and and hard enough to carry the tractorsa

A bank of sand and gravel rises some 10-15 fGPt 1mmed18tely behind the beach.
" A spot was used where a small stream cut down through the bank and presenteq a
gradual shoulder for hauling up onto the flat plains ‘behind the bank where unllmltw
. ed space for starage was availables

Two methods were used for the removal of general cargo from the ICM's, For
the most part large cases, or pallets, or clusters of oll drums were hoisted out
of the lighters by crane and loaded onto Athey wagons. One four wagon train could
handle one LCM full of drums (average 64). The second method was to, load sleds ;
placed in the. bottom of a 11ghter, and to haul the sleds over the LCM ramp directly
onto the beach by tractoro .

For future reference 1t should. be noted that the sled method is much faster
than using a crane. It is extremely important to provide sleds properly suited
to the works ‘ ' ‘

It is probable that a sled can be designed to carry a half load of an T.CM,
or'5 to 10 tons, (Navy sleds as provided fitted two to a lipghter in tandem), and
“still be hauled by a single D7 tractor. Certain features of the available sledSvL

\could have been improved, such as rrovision for towing point at bottom level of the
 rumners to 1ift the front, omission of full steel shleld across the front, p0551b1e\f
. ‘use of two runners instead of three, and provision of stake body sides., The sleds -
themselves could have been lighter. A combination of these factors would un—,‘
doubtedly have increased the efficiency of the sledzoperatlono It is believed.

that a wide steel shoe under the runner, instead of wood, would improve slldlng |
and the timbers. of the stringers could be narrower (127 x 12" stringers used). An
improved sled shoul" give reasonable’ efficiency for kauling 5 tons et load at .
leasts It is important to provide some method for hauling back into the & .
LCM, probably.with a snatch block at. the rear of the lighter and a back .

“hauling wire.: It would be even.Hetter 1f a drum could be rlgped in the llphter
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H .
The desirability of the use of larper tractors is a guestion of economy. The D7
-1s adequate for general hauling. : ‘

Every effort should be made to use the sled technique not only because it avoids
the Serious breakage that results from a second 1lift operatipnlby mobile crane,
‘wat because it is faster as well. |

O the Thule operation it doveloped that the tractors became a bottle neck.

With four lighters working from the ships both tractors were required on the beach
(the third tractor was considered enginecr property for the airstrip) one of which
was used on the Athey wagon train, and the other hauling sleds. DBut since the
camp 'sitewas an additional 1/2 mile beyond the beach all building materials had

o be reloaded for a second haul,. Furthermore no tractors were available for

work at the camp while cargo unloading was in process. This situation was met

" by working the beach and ships only during a day shift, and using a night shift

.ﬂor camp construction when the tractors were availables ‘

This bottle neck would not have applied if the canp site had been closer . ,
and materials hauled directly from lighter to building area, which will be the
cqse‘@t Vinter Harbore

Operations, general

4dequate time was available and all conditions most favorable at Thule so that
there was no need for great pressure on the cargo handling or camp construction.
It was most interesting, however, to estimate the progress of the same operation
if it had been conducted under the conditions anticipated at Melville Island,

It is estimated that the cargo could have becn discharged from one fully
loaded ship with two lighters in less than two wecks, working two long shifts-
day and nighte The canp would necessarily have to be within reasonable reach of
a continuous haul from the beach head. If two weecks werc the whole time avail-
~able then camp construction would necessarily have to go on similtancously with
the .cargo handling, Personnel approximately as follows would be required.-
. Ships discharge 10
Lighter crews 4
‘Beach 6
Tractor crews ﬁ.
Beach head & storage 6
Building construction é
Radio constructiﬂn - .
‘ 42 men, 1 shift — 84 total, 2 shifts

'By‘the use - of 1 1/2 couplerents of ‘suitable sleds per lighter, and two'tractors,
this operation could be brought to a satisfactory point in two weeks. The

crane and Athey wagons could be onitted if the sleds were sufficiently reliable,
and if a camp site were accepted close to the discharge beache

If the camp were moved back from the beach more than approximately 1500 yds then
the Athey wagons, crane, and an additional tractor would be required.

The above cstimates do not take into account the problems of building an Qipn
strip simultancouslye
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It should be noted as of flrst 1mportancethat for a coordlnated operation
it is necessary. to have some single superintendent on. t@e Job 4t Thule
there was willing cooperation but d1v1ded‘pont301 on th shlps, beach; .
“camp, and airstrip. Bach group wanted things a little different with
resultant inefficiency which could have beon vcry*sevlous, if rapid
accnmp¢1shnﬁnt hdd becen vitalas

J&l"lp P : - }
in general it should be realized that the Thule station deweloped a good

many shorlt comings ‘over what might be considered: 1deal, and for four
principal reasons, (a) that it wis so hastily assembled (b) that the
shortage of goods was acute during procuremcnt” (c) that larger quantities
of military materials were used bccause of availability, economy, and
Army interest (d) that the construction effort was not well organlzed

;fand the workers 1nwxpor1uncudc

Thc most serious effoct of the time stortagewas that 90% of all the sup-
pllos arrived for shipment in Boston within 48 hours: of the dead line date,
Many poackeges were improperly marked or not marked at alle In the re—
sultant confusion it was impossible to check accurately the supplics re—
ceived against the list ordered, except for large critieal items. Nor
couid much be done anyway if supplies were missing since time was not
available for tracing and expediting. It was neccssary to take what was
~available and hope for the best. Several shortages developed later in-
cluding all rockwool, window glass, stove jacks and a numbcr of lesser
items, whlch WlLl affect the comfort of the camp - S
_ Sy GO e T s o0 L s but. do not Jeopardlze N
flts eocurltyo Subsbltu ions were devised on the field to meet urgent
5,n°cesglty, and crlblnal items w1ll be supplxed by airmail.
fThe shortawe of goods in the Unitéd States at the time of promnrement
for this prOJﬂct necessitated heavy reliance on military sources of .
~‘suppllesn - The shortage of both time and nmaterials necesgitated accepta,‘f'
“ance of avallable nilitary housinge Both the Navy ‘Quonset Huts! and
the Army iPracutt barracks were provided although neither is well suited :
to Arctic housing. The Quonsed huts will frost, and sweat. The harracks, -
require cxtensive modification on a frame which is basica 1ly poor. origin-
“allys In both types: the floors are weak and the windows crudes Tt is L
recommended that plans be made to replade.these buildings as living
quarters at the earliest opportunity, and to convert them for storage;

‘Mllltary supplies, other than. consum%ble stores, are not well adapted to f'
small 1nstallamions sinde military requirementsare almost invariably B
larges» This was especlally obvious with reference to the kitchen equxp~
‘ment for the Ihule station where, -for' instance, the kitchen sink prov1ded
_could rict be uscd "be cause not - ‘enough water ‘can be obtained in winter 'to -
“£ill 4. The same dlfflCHltlLS of over size apply to the bread raéks,
mixers, some of the' CODklng utensil.” etcs : i R



A view froh the top of & small hill beside the rawin

'in shelter lookin
across the "operation" quonset hut and one of the barracks t -
+  Bay and Mount Dundus. g

Locking along road from the storage dump to the camp site. Buildings
were pleced on natural terraces in the shelter of a small hill which
will break the sweep of the wind from the ice cap which over-hangs this
whole valley nine miles to the south.

T




Across the valley from the camp site to the emergency flight strip.

Tractors can be seen working on the strip just behind the storage
ares of aviation gasoline.

It should be possible to maintain this emergency strip in satisfactory
condition without additional surfacing. Runway is 4,000 feet long and
150 feet wide, Lengthening of the runway involves cutting down some of
the small ridge visible at the distant end.
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Fadio :
“urlng the Greenland phase there was etperlenced an exanple of radio

blackout, This came on July 29th and peorsisted steadily for three days,
and interruptedlyfor a week. DLuring this period no HF could be trans—
mitted or received. The only reception was “ocessionally from the very
low frequency, high powered stations at Vashjnpton and San FranQisco;

Jhc'Darish radio,OZZ (H™ on 100 watts) was out, even with Egedesminde
530 miles. a L '

1t is probable that these blackouts will pﬁt our station off the air
occasionally - in spite of 3 KT low frequency.

The radio layout at Thule is as good as can be expecteds A counterpoise
groun- systpm.has ‘been laid and the steel towers vut up to 78 ft. Pros—
pcctu in the direction of BI8 and Fairbanks are wide open. All the neceg—
ary equipment seens to be on hand for both the high and low frequency
chonnel, :

<

\

The station went on the air on Sept. 8, 1946.

B

4 detailed report on Comnunication by lMr. John Lewis, CAA rﬂdlo engineer

‘ - assigned to Weather Burcau for this program is made a part «f this paper.

It is not intended to duplicate hercwith, cxcept to note that Mre Lowis
agrees with the undersigned in finding a tendency toward excess in plann—
ing of the radio equipment. This excess is excused by the argument that
spare equipment is an assurance of continuous operations and that the
communications are vital to the success of an. Arctic operations Never—
theless, more radio equipment was delivered at Thule than is required in
the immediate future. It is believed that considerable economies can be

effected on any future operations of this nature.

ersonnel ' )
All the Vleather Bureau personnel ueomed to bo in good phy51cal and mental
condition.

qu Gnodale displayed reassuring oxperiencs with urotlc camp conqtructlon
and also a diplomatic manner in his contacts with the Dancse Mre uhapﬂell
assumed his position of second in cormmand with vigor and assurances lire
Stoen, who is. expected to assune charge of any advanced station set out
from Thule next spring proved cxcohtmonnllv capable and well adapted to

activities of this nature.
}

A8 noted above lMre Goodale was authorized to reduce the Veather Bureau
staff to parity with the Dancs laee to eleven. The disposition .of per—
~sonnel is therefore as followss: !

1946 Thule Staff -

Official in Charge . Edward E. Goodnla
Iui@‘teorologist , Willian Be Chappell
fdvance Station Official Per Stoen

Observer Barl Ae Johnson

Radio Operator John M» Ciganck
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1

SN Radno Techn101an - 7. Eldon S. Moberg.-
S Cook L ‘ o ;‘ “Ton Ho 'Sheret
Genoral (JOOL\‘ Michael Jo Brepgenzer
w7 (Diesel Operator)  Alfred N. Viallace -
»‘ﬂ‘.’:r(CQrphntOr). : ¢ Charles J. Clifton
o (Hechsnic) ©© Donald.E. Wiggen

7

Roturned to United Stabes

’;Radio Operater ‘Edmund Backer
~ Observer . Leo V.’ Corbett
Observer Viilliam Do Beal Jrs

Mechaniz . .+ Raymond R. Roszek

As of th]u date it is too early to comment on the characterlstlos of
“dndividuals. »

CAlirstri

The aLTEtrlﬁ site wasselectad for maxiun lavel and 1eaqt required gradinge
It!'s headings are apﬁrovmmxtcl" 74° - 154C which is sowerhat across the
prevamllng windsa nccorJLng to analvqlu of 12 nonths records at Thule
‘(plus local advice and natural signs] the prevailing wind is approximately
120% = 2000, 4iso the location is a little close to the southern cliffs
Whlch\may cause some uncemfortable turbulence. Hewever, the grades were
excellent and a bettér location would be hard to finde & strip 4000! was
staked out,. WLth the w0551b111Ly of oxtension to 5000' with addltlonal

: gradlngo, v o

_ Tost holes tn the otrTD showed a qandy gravel fo“ DPPOXimatély 12 inches
- and glacial silt beneath. Frost was found ab 36’ » ‘

“The area was rootod up and filled over Vlth noew natorials from»thelshou]ders.
" This was conpacted by tractors. In spite of scme early doubts it was dem~
onstrated that the surface thug formed was hard enough to carry a C-54 '
‘airplane of approximotely 60,000 1bs. It is »robable that the surface

will freeze perfectly hard for winter omcrations. =« sariple of soil takon

on ship bourq and frozen gave satisfactory hﬁrmness~,~

It should be noted, in spité of the construction of tho emergency land a1r~'
strip, that the original, Weather Burcau plan of flight operations on -
‘harbor ice is fully. ‘substantiated by lncal descriptions of the ice surfaces
Thers secems tn be no doubt that at Thule the ice will be smeoth and strong,
.and the presunption that this will be so in other Arctic harbors 4s well ,
" reinforced. The rrnblcm of snow removal is minor, although it should be
 observed that the jrader as supplied at Thule for snow renoval was enor—
mously large compared to ‘its job, weighing 32,000 1lbs. Some  lighter
 equipment should be found and experinments made on ice rumwavs at Thule

 this w1nter for practice on advance station techniques. =
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PEARY LAND FLIGHT

‘North Greenlahd (Peary Land) :

On July 25, 1946 a flight was madc from Thule by Navy seanplane (PnM)
carrying besides the crew (Lts Commancder Brancvski, pilet) the following
observers, Captain ReHe Cruzen U.S:N,, Comdr. C.M.Canpbell UeS.N., Charles
Js Hubhard U.S.Veather Bureau.

~The flight follow:d a track north along the middle of Smith Sound;
Kennedy, and Robeson Channels, turning eastward to follow the north coast'.
of Greenland to its most northerly point at Cape Morris Jessup, then south
easterly to Cape Eiler Rasmussen as turning point, The returned followed
Frederick E. liyde Fjord, thonce overland to Cape Dan (Victoria Fjord) and
then by previous track to Thule. ' ' ‘

Vieather vas remarkably favorable north of Smith Sound. Patches of low
stratus formed over high land, but these were intermittent and a clear view
of almost every arca except the overland pass westward from Hyde Fjord was'
afforded on cither the outward or return flight. Flight altitudes varied
from an average of 4,000' to 11,0001, and down to 200 over the icc of Kane
Basin on the roturn (see flight track rccord). The track was generally
10 to 15 miles off shore. The intervening, distances were teoo grest for
nbservation of detail although gencral charactoristics of the area were
clearly discernablo. .

During the first part of the flight my observation was made from the
nose turret, and subsequently from the waist doors of the aircrafte The
flight lasted 11 1/2 hours.

Ine principal areas of obscrvation may be considered:

1. Smith Sound throush Robeson Channel.

Smith Sound was found free of sea ice other than secattered growlers
and occasional bergs. Stratus rrevented observation of most of the shore
line other than islands and high headlands. In general the coast is bold
with the same stratified geolnogic formations found at Thule., Etah was
observed as readily accessible by ship and offoring rond shelter although
surrounded by high land unfavorable for local flying or for meteorological
observatione

Tho first pack ice was found stretching across Kane Basin approximately
from the north side of PBache Peninsula (Ellesmere Island) to the vicinity
of Cape Russell (Englefield Land)e This ice appeared impenctrable to
shipping unless it could be broken by ice-breakers. The southern edge was
composced of o narrow belt of loose broken fragments and stringers. Beyond
1t secmed to eonsist of large unbroken flocs of new ice, some a mile or more
in extent, cach of which had rnoved or turned so slightly that they might
have been readjusted to thair originial positions forming 2 continunus
sheete There wers no continuous leads. Pools of clear water existed
where floes had turned and left an opening, The ice surface was nottled
by small patches of snow all of quite uniform size (nerhaps 50! x 1007)
and regularly snaced, giving the apncarance of a standard pattern. Be-
~ tween the snow patches the color was greyvish green. Low altitude obser-
vation on the return flight revealed that the greyish green patches con-
sisted of shallow water melted on the ice surfaoe, TIn many places the ice



12
,had rotted with round holes developlng thrnuph 1t to th Water beneath;
Vh@r@ these holes were closely grouped the surface took on a rusty yellow-
ish color, apparently having some relation to the thlnnegs of the ice at
these places. At the edges of these ice sheets where fréshly broken and
exposed in a2 pool of open water the thickness seemed uniformly about 4!,
(Such observation from airsraft maybe in error.) Where ice sheets had
‘been driven together pressure ridges, consisting of a- llne of tumbled ice
blncks some four to ten feet hlph, or perhapq W to 15Y, were observed.

!

It is intéresting to note here two ather e anlnxtlnns\of thls ice,.
Thc bubp&rlno Atule penetrated some. 1,000 vards. beheuth it,  Surface
“examination in advance revealed aﬂ“arbnt]y ‘smooth ice excent for a low wall
at a distance, estimated some 2' to 3' high.. It is my belief that this
wall could only have been a pressure ridge, wncrc the loose ice of the
‘marginal Zone was orwven agalnut solid sheet. It was probably higher than
~estimated, ‘since dlstanc are deceptive, and observation was from the low
‘submarine brndpo. A course was plotted to av01d scattcrmd ice bergs em-
‘bedded in the pack° Diving beneath the ice, the submaripe came under a’
" sudgen downliard projection and grazed lpalrut ice overhead which was
estimated 40! below the surfacee Diving furthzr, the subnarinct!s vertical
V‘fathomrter registered an irregular urder surface of the ice with an ice
deﬂth reachln 80 ‘féet~. It is believed that these figures may be somewhat
in-error sirde no'puoh thicknesses of ice were cbserved by any subsequent
SurfﬂCb cxammnatlnns evgn mich further north.  The depths of the dovwmward
projections’ r” the ice nust be due to pressure lincs which® drive blocks of
~ice. downward’ and unde adjacent fleess. It is easicr to submerge a block
of ice than to'raise it bodily frem the water, and it therefore se ams
logical tHat in the formation of a rressure ridge which may be 15' above
the surface the same action will form a downward “1dpo svvoral times that
dimension — 40! to 507 or meres

An exanination of this same-area by the USS Whltewoad 1ndlcated that
the vessel could not penetrate or break the ices The Whltawood was a
.sheathed wocden ship of some 1,200 tene, tnt not an ice ‘bréaker. On the
other hand the USS,Northw1nd, being o trus ico-breaker of 10,C00 HAP, -
did later demonstrate thit she could nalntaLa progress in ice of thls
.general type wnd thickness (s»e ”oturn voyag: to Hall Ba szn)

It is b lieved that nost nf the iceé obsorvcd in the YWne 8351n was -
formed in place durlnv the revious wintery being nrotected from invasions
_of pnlar ice from- thc Aorth by congestion in Kennedy Chann@l, and not
belnr auanct to exceSSlvn curvent action ‘due to the width of the baslng

In Kennody Channel old polﬂr ice was cncountp reds  This ice vas closely
packed but did not fill the pnssage, leaving considerable areas of open
water- usually near the land, and first on onec side of the channel then
the other although mostly on the Ellesmerc-side. This open water (land
" water) was fairly continuous and it appeared possible for a ship to werk
.north, cven at this. carly date 1s was done in August, and by Nares, Greeley
“and Pearys - Condltlnno wera very much as they described with grounded: o
bergs along ‘the beach, and the pack. occas1onallv in contact with the land. S

PrOm a. hlph altitude, the nost marked characterlstlc of the polar ice
wus the clear llfht blue color of the wator pOOlS on the ice. ThlS is
| ,
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bxliGVPd to be the result of ‘the preat thickness of the dce itself, and
ossibly alsn of the freshening of the ice with age. The blue nools
Woro wholly 1rrcgular and scattered " Low ultitude observation revealed
the massive character of this lce and the great irregularity of its surfacece.
Prezssure ridges betwsaen flocs Cﬁuld Do distinguished by the rough appear sauce

of the now ice blocks thrown up; but the surface of the floes themselves
consisted of a continuous and intermeshed series of older pressurc ridges
solidified into miniaturz mountain ranges by the accumilations of snow and
weathering. It was clear that the descriptions of the *rcwt difficulties
of traveling over this ice arc not exaggerated. .

Tt is believed that a suitable vessel céuld deliver suprlics for a -
weather station to the northern entrance of Reobeson Channel and return
the same year provided ice conditions ware not worse than the 1946 season,
and provided she were given acrial observation covere It is not believed
that any cargo vessel can safely attempt th:s passagse unlaess snecially
constructed for fhls pTTOse .

North Cnast of Gggenlnnd
Certainly at the time of. this flirht it would not bg rossible tn take
any ships along this ceaste and it is nrobable that ice conditions dn not
qter1a11y inprove throughout the scason since the vast ice fields of the
Polar Seas press asainst the shore witheut even a narrow belt of land
water. There does not : appear to be much opportunity for off-shore winds
to press back the ice since there is little slackness in the polar packe

The nolar pack extended to the horizons Itfconsistod of flocs in a
nearly continuous shect, but sliphtly opened forming narrow leads and
cracks running in every dircction. It would be difficult to cross on the
surface because of these crackse Qur altitude of 7 000" was too high to
permit obscrvation of the ica detailse

Since access to this “cpcral area would b COHfTHﬁd cither to air
tranSport or to sled transport (perhars by tra ctor) across land ice, the
best posulbjljtlpﬂ for weather stations would mrobably be found back in
the .fjords where there should be flat new ice surfices in winter for
flying, and shorter overland distancese Unfortunately the off-shore
track of this reconnaissance did not pernit observation of ardas back from
the coast. ‘There is little doubt, however, that many sites exist which
would be . satisfactory for station construction. Flat areas and favorable
;hor@ approaches were seen near Cape Bryant, Dragon Pt, and ayround Victoria

Jord, . - ;

It is interesting to note thnt open water was obserwed at a distance in
the heads of the fjordse It is rrobable that onen water will be found
51m11wr to the occurrencesin Pelrj Land, and that flying boats cculd be

usad inte rmlttgntly in surmer as hPrejnafter discussaed in reference tn
PoarV'Land, . : o

icross the ﬂntrnncu of each fjord thare could be ohserved a linc of
‘demarcation batween the fust fjord ice and the novipe pack of the polar
seds. The outer fjord areas were still froze en, although in an advanced
state of deterioration with mixed w.ter and snow in the surfaces The
character of the winter ice surface should be quite. smooth although numerous
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0ld floes were seen imbedded. The invasions of heavy pa 'k into these
fjords are, however, not believed to be sufficiently dense to present a
Haz nrd to 1co flirht strips, especially near the hc%ds of the fjords;
i

,_:n summary it is concluded that campS'could ba establ:shed in nany of
‘the North Greenland fjords by the use of air transport with frozen ice
surfaces for landing. It is also probable that access could he had
,000831ondllyan summer (August) with flying boats on open waters H0w~
ewer, it is considered improbable that locations in this area would be
favorable for meteorological work, because of surrounding high land, nor
Cis it believed likely that any satisfactory sites would be found for
airstrips or .year—around flight facilities,

' Pe&”y Lund ‘ - =
-7 The flight continued around the coast, turning Cape Morris Jessup and

following down the south eaoterly trand as far as Cape Eiler Rasmhséen at
‘ the entrance to Indeoenannce FJOrdn The return flisht tracked back ¥

Fredrick E. Hyde Fjord, which was then followed to its head and & course‘<
o pr owectad to Cape May where our previous route was 301nedo . .

The moe® striking feature of th:s land area was the dOV&n’ed stagé of
‘summer. Ths land was bare of snow, rivers flowed, fjord heads were open
- with numerous water landing pros 51b113t19 g, and mnch bay 1¢e was beginn—
_ing to move. Peary'!s descripticn of the comparative abundance in this
. country appears justified. The interesting guestion is why such conditions
prevail. in this latitude when they do not in comparable latitudes of north
Ellesmere Island some 300 miles westward. An answer may have been dis—~
covered on th1s 13 ghtn ‘ : i

Open sea was found to cx1st 1mmed1ately to the eastward of Peary Land.

This water is shown on' some maps as Wandels Soa although records so
- far examined do not reveal whether it has rrev1ouslv ever been known t0
“te ice free. The fast ice of +he fjords ended with a olean break line
“sweeping Capds Bridgman, John Flagler, Eiler Rasmussen, fring 1sse Mar-
. gretes Island, and presumably to Northeasti Foreland. it these capes the
water lapped to the shore with no ice foob. . Boo®hs coulc have been landed.
directly on the beach. 1In the open sea beyopd the fast ice were scatter—
. ed ice fragments but water stretched to.the horizen from east to south~ = .
. ieasts’ The aircraft was then at 7,000 ft. and visibility excellent, From

this altitude the horizon would bc distant 110 miles and it is considered:

cFrTﬂJN tha t open water extended the majority of *his distance.
v " whether this open water ;
- It is a questlon Of great interest/was accessible to shipping via the
. sNorvegian Sea. -There was every appearance.that it would. have baen poss—~
+ible ‘to sail a; ohlp across from Spj+sberg@n (400 mlles) without encounteraf‘

1ng any packe._'

% The fringe of the polar Daok forming the northcrn boundary of thls open?-
' sea ran approximately east and west, closing with.the land near the north-— -
“oern tip of - Greenland and: developing a tapering lead rﬁachlng nearly to
:;«Cape Bridgmn where . tha polar pack touched the land ices ,

. Tt is probable that this lzad is parallel to the lead encountered by
Peary in his track north from Morris Jessups Peary con51d@r9d that a



The most northern land in the world at the northern tip of Greenland in
the vieinity of Cape Morris Jesup. The coastal fringe is here beginning |
to flatten out. Polar pack in the foreground is very heavy and continuous,

}
i
t
i

On the north coast of Greenland and beginning in the vicinity of Cape
Bridgman there was found a broad lead of water (open) separated from the
shore by a belt of land fast ice. This lead gradually widened as we fle
southeast along the shore until it assumed the proportion of an open s
 known as Wandel Sea. :




ng into the entrance of Frederick E. Hyde Fjord open ccean is in the
round just outside the ice of the fjord. Flight altitude at this time
,000 feet and the open ocean extended to the southeast horizon at a dis-
: Area around the entrance to this fjord is

he small indentation on the north side of Frederick E. Hyde Fjord approxi-
mately 60 miles inland from the mouth. Open country is prominent. FRunning
fresh water has melted ice at head of bay. Highlands surrounding this loca-
tion are unfavorable for weather observation and there is no level ground for

light strip construction, but t i i ‘
Se”fﬂ? explorations. on, but the site is éféegsible an§ m}ght be used ééw

| AR

i
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large open lead was usual in this vicinity and he therefore transferred
his base for;ﬁlar operntions to Ellesmere Island, If such.a lecad is -

. wsual it may perhaps be token as an Jndlcatlon that open water in Wandels
" Sea is at 1east 1ot unusuals :

The only reference I have so far been ablo to find te substantiate
previous obscrwations of a body of open water is in Peary's “Nearest
tha Pnle" on page 328. On lay 20, 1900, being then at latitude 830 on
‘the northeast coast of Peary Land (Cl\rence Tyckoff Igland) some twenty
miles south of Frederick Iyde Fjord, he wrote “Oper wrter was clearly
visible a fow mnlbs off the coast, while not far out dark water clouds
reachad away Lp the southeast.?

A fuf£hé“ indication that open sea can be expected east of Peary,Land.
is the snow froe character of the land itself, whi ch can best be ox-—-
rlained by the mederating inflnence of an udgacenu 1arge large body of
water

At firet glqnce it may seem contradictory that we have a record of
heavy polar pack 'in this region from the drift of the Russian North Pole
party under Papanine. This whs in nid-winter (Jarvary) -of 1937, And the
line of drift was some hundred miles off shcre from Cepe Eiler Rasmussen,
parallel to the coast. It is taken as o f2ct that a strong southerly
current exists in this off shore position. It should perhaps then be
assumed that this current will persist in summer as well as in winter, and
tend to carry the polar pack southward off this section of Greenland,
However, many influences can change characteristics enormously between
Jamary ard July, or there may have been a marked cifference between 1937

cand 1946 burthormora the observed open wnater was inside a drift line
~plotted a hundred miles off shore, and it may be pessible that a south-
reaching tongue of pack did exist outside our range of vision in July 1946.
This raisee the question whether open water off Peary Land may be only a
small local phondmpna embayced within surrounding paclk, similar to the
Russian YWpolynias'te This question can only be answere d by further ob-

servatlone

" The faet remains that handols Sea w28 open for 100 miles on July 25,
1946o Nor ‘does it secm improbable that this sca weuld occur fredquently
under the influence of an easterly current in the polar occan swaeping
across north Greenland turning southward after confluence with the main
current from the north as plotted by the drifts of the Fram and Cedor.
Such a current pattern would tend tc craate an eddy under the protzsction

of the nnrtheast shonlder of Groenlando

In any event the possibility of gettlng a shin to north Greenland is
SUfflblently interssting to Justify considerable investigation. The nost .
important feature of such an attempt would be aerial reconnaissance. . It
is to be hoped that someday the facilities may be found to send a suitable
ship, together with aircraft, to Sritsbergen from which point reconnais-.
sance may be flown across the 400 miles to north Greenland, the ship being
held in readiness for a rapid rassage if open water is present.

In connection with the possibility of sea access it was cbserved that
the coasts of northeast Greenland from the vicinity of Cape Bridgman down
to Independence Fjord cons1st of broad flwt plnlns, nresumale of sand

>



16
and grﬂvel, nnd offerlng numerous poqs1b111t1 s for the construction of
air’ fields and weather stations- Quoting again from “Nedrest the North
Poleh page 328, Peary deséribes Clarence Wyckoff Island as a. "low point
cemposed entirely of fine glacial drift."' These plains were completely
gnow”freo and intersected by many rivers dra;nln from the mountains
of the interior of Peary Land. The sountry anpears barren from aerial
observation, as all arctic lands appear barren, but it is belicved that
Peary's and Rasmussen's: descrlptlon% of abundant arctic flora and fauna
can be accepted. Fevorable condlthnu were also veported b" L. Kocks
The possibility c¢f landing an oxqurﬂtnry aircraft on these flat
coastal. plains is a matter of .conjecturc. During the frozen spring werlod
it is probably peossible to land on protected salt viater ice, or on the
ice foot; or on the land itself, on skiiss During the summer it is pos-
sible to land on onen water in the vicinity as it is believed the fjords
will be méstly opene: :

' lceess by glider onto Lho CU“Stdl plains should be relatively easy

(exceps for the towing distance 1nvnlvnd) “noeither swomer or wintere The
most propiticus location would appear wo be on the north side of Indepen-
dence Fjord or around tho bay south of Cape Magier. The latter site scems

1o offer Lhe best p0951bﬂlitgeq of all, as ohgerved on this flight, al-
“though 1t is prcbable that the south side of Inderendence. Pinrd offers
"equal opnortunities and further reconnaissance muy disclese new featurese

On the return shrough: Frederick F. Hyde Fjord, the ice in the outer
part cpvcared to bé rotiing rapidly and had moved slightly as shown by
wldenlng cracks - Shortly there were signs of opening of the ice, and
water was found in the bay on the north side on longitude 34° Wa. A
sufficient area was ice free t6 have permitted landing and taking off our
. PBMaircraft. This introduces the interesting possibility of summer ex-—
~\pld%at10n by~ seaplans. IFurther open water was found -on the souuh 51de,
~and-in both branches ot the head of the fjord. hese early (- uly 25)
Copenings ware apparently caused by fresh water pouring conto the ice.

t is conqndcroa qultc ccrualn that the grﬂntcr nary of F”edcrlck Ee B
HJdO PJﬁrd (and probably Indercndence kgnrd/ will open in surmner., ThlS
assumption is based on the advanced deterioration of the ice in July,
and on the fact that the ice surface which we observed seemed only season—
al, showing little 51gn of carry over from year to year. -No active gla—
clers were ohserved to faed into thls fjord. - v

| \

Beyond the head of Frederick E. Hyde Fjordfstratus cloud covered the .
land until we rejoined Victoria fiord at the north coast. In general. the
maps and heights of the land are remarkably accurate. ' \

: In summary it may be said that the establishment of a weather station
iiin Peary Land appears Wholly rracticals, Furthermore the possibility of

bulldnng and SLnnlylng an airfield of substantial oropovtlons is suffi-.
1ontly‘3ntmrast1ng to justify cwreful eanlwatl

: Compared to Ellesmere Island and to other parts of Greenland, Peary
X‘Land 1s dmstlnctlv frnendly in the surmer s Temperatures must be well - '



17
above the freezing point almost continuously for two months or more,
. Iand exploration has revealed abundant flora and fauna. Land ice is not
extensive. Therée 2re numerous extensive plains and flat areas. There is
open woter in sumncre ' : '

It is possible that Peory Larnd may be accessible by seas

Peary land Flight Log - Suly 25, 1940

. Grid True
Time - - "Iat. Long. Cut Viind Wind Tenpe
18522 ‘ -
8oo 7651 71-50 7000 290 sW -5
1900 - - 79-10 7100 7000 255 S3L =5
2000 g2-15 ¢ 60-30  7C00 255 S8k VIR
2100 18305 . 47-00 9000 0 - NW -8
2200 T g3-29- 0 25-50  5-6000 0 , 2 26
2300 0 og3-13 - 26~20 10000 - ~1
2400 82-52 42-35 11000 255 sst d
0100 - 82-19 5550 8000 270 b
020C 1 80-50 66-45 7000 280

0300 ' 79-04 7220 500 250 5 a3



18
GRANT LAND FLIGHT |

. Unfortunately I was not able to wcoomhanv this fllght9 nade July R8
- 1946, Observers carried were Captain Dufek, Lt. Dowd, FT/Lto Blohoﬁ (RCAF)
Material hereafter is derived from conversation with +hcso p@rsono and '
from photographss

The flight first attempted to cross to western Ellesmere via the pass
between the head of VPrincess Marie Bay and Fureka Sound. ' This nass is
rerorted by hudfillan to be less than 500 ft. above sea level. Clouds were
haavy against the Ellesmere mountains and prasented a hazard even in the
-pass so that the flight turned back: This is of interest because it has
bden honed that the pass into Lureka Sound could be used for air transport

operations to West Ellesmere and Axel Heiberg Island. However, clouds were
observed in this area on several occasions during July and August and sug-
< gest a sericus obstacle to flight in the summer, Irobably the cloud con-
- centrations will not be so serious during.the cold months of early snring
~ (see report of Eureka Scund Flight for the observatlon'on the very narrow
charﬁcﬁmr of this Princess Marie Boy pass).

After abandoning +he attemrt to cross at Prlncb s Mariec B.y flight
rocecdud north via Kenneldy and Robse~n Channels and turned westward along
},the north coast of Ellesmere Island. :
© Opinion was expressed that locaticns could be found within reach of
“ica~breaker navigation on the north coast of Ellesmere I land, where land
~airstrip corstruction would be possible. Broad areas of glacial drift were

frequent, and there appearad to be occasional flat areas. It was further

retorted that open ocenn was present in souvthern Lincoln Sea, at the en-

‘trance of Robeson Channel as far north as Cape Rawson, and a workable lead

follnwbd the ullcsmere coast as far as Care Belknans

For notes on surface navigatiOn +o this area seo subsgquent section
herewith on voyage to Hall Basin. It is wossible that an ice-breaker sim-
ilar to the Northwind could reach Cape Beiknap and return anmually with-
out great difficulty. It is doubtful, however, vhether a cargo ship can
be ascorted through the heavy pack of these waters. A comblned effort by
aircraft based at Thule with surface transport by ice-broaker might es—
tabllsh an advance station on the north coas®.

From examination of hhotnprﬂnhs it aprears that the most propitious
“area on the north Ellesmere coast would be in the vicinity of Cape Belknap,
“which is a low and comparatively level plain of what seems to be glacial
drift, It weuld nct by any means be casy to build a land alrstrln on this
terrain but it should be possible with adequate machinery.” On the west
‘side of the point is Black Cliffs Bay, and the inner reach of Hilgard Bay
“which latter is sufflcncntly enclosed to offer substantial promise of smooth
“ice for an ice landing strip. There is abundant fresh water in the v101n1ty
,and favorable camp sites are numerouSQ Seo \

, Advan01ng Westward to Cap@ COlumblu and to the vicinity of VWard Hunt

. Islangd the coast as seen from photographs is rough.and forbidding. No

glaclers or pﬂrmqnent land ice appear in thc coastal mountains of this
"'section. Sea ice was found heavily packed agalnst a narrow ice foot
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although nunmerous cracks and small water pools indicated motion. The
bays were all ‘frozen, showing a éistinct line 'of division between the-
Tast ice and the noving packs o

Beyond McClintock Bay and Cape Richards, as the trend turns southwest—
»ward,; the cosst becomes incrensingly heavily glaciated and with large

snow accumulationse It is unfortunate that characteristics of this naturc
are so difficult to interpret fron aerial observation or photographys
Ierhans the best interrmretation cun be gained from aerial data corpared
with the descriptiohs of previous explorationss = eary oxamined this coast
in 1904 between June 15th and July 15th as described in the bbok "Near—
est the Polahs ' :

The coast is mountainous and bold. That there is persistence of clouds
against the land is attested not only by our single aerial observation
but by rearwvis record wherein he speaks constantly of fog, snow and ra-
duced visibility in the carly summer. Fog and snow are practically
synonomous in this region since the condensation usually freezes. It is
rresumed that the evidence indicates a provailing westerly or north west—
erly wind which gives condensation whan being raised against the monnt—
ains. This also accounts for the large glaciation and accumulations of
SNOwW - ’ :

leary describes the coast as a 'glacial fringe®. He states that the
broad icelfoot is indeed & glacial-shelf having a downward grade away from
the land, and further that the so-called "low sloping spits" shown on '
Hydrograrhic Office Chart 275 are in fact truc glaciers. The surface of
this glacial fringe is undulating and in gencral coverced by deep snow in °
June and later turns into a morass of slush and water pools, R

From the photographe it appears probable that the Low spring spitst.
off the headlandsy as charted, arc ice or perhaps compacted snow resting
on the land underncath. The pictures shiow no signs of activity or move-
ment however, and it is probable that this formation is a rermanent ice
or snow bed rather than a proper glacier. Vherc bays let back into the
mountains the shore becomes bold and the fglacial fringe'! is interrupteds

It is'ﬁnfortunate that leary travelled off shore along the cdge of the
icefoot 'and could not see clearly nor duscribe the bays which he passeds

He gays of Yelverton Bay simply that "it is full of glaciers®, and:of.
I'hillips Bay "we nassed the mouth of a black precinitous-walled bay, some
ten milek wide at the mouth and with apparently several interior

ramifications "

Nowhere along this cnast does there appear to be any possibility of
airstrip construction on lands If any weather stations are to be es-
tablished here it must be wholly by air, since surface navigation even
by powerful ice-breakers anears quite impossible., Operations are there-
foreyconf%ned to flying on ice surfaces (unless parachutes are used)o:

Ihotographs show apparently updisrupted ice surface in McCormick Bay,
The details of the ice surface are not clear although therc seems to be
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1ittle embedded or pressurized ice and it 15 reasonable to conclude that
(a) a light airplane on skiis could find a safe landing on this surfate
and (b) an airstrip for wheols could bhe nrnparod quite easily with the
eid of a tractor. This same condition arpears to exist in the inner
arns of ‘Lyles Bays, at this latter location the junction of the fast ice
and the bréken nuck penetrates more deeply inte the routh of the bay than
as shown at McClintock, but the line of demarcation is d@flnlto and
smooth ice apnears insides :

‘Milne Bay is more difricult to analyze from the nictures. . A .smonth
stretch of ice apnears just inside the line of the pack but ooynnd is
rough ice and what anpears to be a large glacier at thc head-

Yelverton Bay awparéntly offors larpe areas of fairly smonth ice
similar to that observed in MeClintock Bay, but at least one of the
gl&CLPTS referrpd Lo by reary can be secn in our photographss

Tt is unfnrtv wwte that no nhoerv1f10n could be mads on this flight
beyond tha nbrth‘rn pwrt of Yelverton Bay. A heavy fog hank prohibited
L% further flight to the southwestward and the aireraft turned back along
“~xsubStantiully the same track as its nuthound flirhta

In considering further the nroblams of establishing & station in this

. ‘arca the most serious hazards appear to be the weatheriand the distance

"~ frori any accessible base of ojperations. A1l available Veathor data in—
dicate a high percentage of fog, low cloud; and snow during the favir-
‘able periods of the arctic swamer  The seriousness. of this condition is
apgravated by the flight distances involved which. annroxwpato 700 miles

 frcm Thule by the track through Robeson Channel. Furthormﬂre*tho high
mountains of the interior of Ellesmcre, and the persistence-of cloud
~over these mnacks rondor a dlrect fllPhb route across EllesmP”“ ~xiremely
hazazdousa ! :

In condlusion it appears that the establishment of a weather station
‘on the northwest coast »f Crant Land must be both’ difficult -2nd dangerous.
It §s not recommended that this venture be attemrted as an initial oper—
ation in the transportation of an advanced statien by air, On the other
" hand the above facts should not be interpreted as excluding the southern
. portion of Grant Land, ‘or the Nansen Sound-Greely. FJord area, . since these
were not obs érved. (seﬁ soctlon, Eurﬂka Sound Fll?ht) ‘ '

f
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'Eureka Sound

4 successful crossing of Ellesmere Island by air was made in the vicinity
of Mackinson Inlet. This inlet is almost due west from Thule and offers a
fairl¥ direct route into the Eureka Sound area, with cr0551ng of the Ellesmere
mountain chaln at moderate elevat:.onsu

The day of flight was remarkably clear with celllng unlimited and only
occasional low cloud patches as an obstruction to visibility. Aircraft main—
tained 9,000 altitude. From this experience it is difficult to assess those
cha racterlstlcs of the flight route which night be a hazard under less favor-—.
able weather conditions. It is estimated, however, that a route exists be~
tween Mackinson Inlet and Raumann Fjord with land elevations not over 2,000
fect, although this ldw level route is probabtly too -tortuous nnd narrow for
use by aircraft under a cloud deck except in emergenciess, On the other hand
it did apnear probable that an ample and straight flight track could here be
flown across Lllesmerc Island ab 4,000 feet and perhaps less. This is believ~
cd to be the only vlace at which a crossing can be flown under 6,000 feet
to 7,000 fect.

It will be found elsewhere that an attempt was previously made to fly under
cloud deck through the pass shovm on maps at the head of Princess Maric Bay,
in Kane Basin. This attempt did not discover any opcnings, This same Prin— -
cess Marie Bay pass was examined during the flight here reported from a position:
some ‘ten miles south but at 9,000 fect. No significant breasch of the Ellesmere
" mountain chain could be seen at all, It is likely that this northern pass is
revelyv a narrow valley, sultable for dog sleds but of little value to aircraft.
Existing charts of the arca are believed to be misleadings In the fact the
mountains of that area, viewed from a little distance, appearad to rise to
aprroximately 7,000 to 8,000 feet..

Southcastern Ellesmerc Island is actually covered by a true ice cap al-
though its main body is not extensive and soon divides into glaciers, -es-—
pecially on the east side.  On the west side of the mountain chain a great
sheet of lland ide forms the approach to the nountains which then rise through
this sheet, The belt of ice cap and heavy glaciation averages some fifty miles
"in width from the coasts of Smith Sound and Kane Basin. This belt marks the
extent of the mountainous countrys To the west of it the land is compartively
low and does not suprort more than a few ninor glacicrs until the peaks of.
Axel Hieberg Island present another mountain range.

Thc low ares betweon the Ellesmere mountalns and the Heiberg mountains
_contains the channels known as Eurcka Sound, Crecley Fjord, and Nansen Sounds
To the south Eureka Sound. opens into Norwoglan Bay and connects with Janes
Spund and Belcher Channgl. To the north Nansen Sound opens to the polar seas

A flight at 9,000 feet over terrain of this naturc does not permit more than
géneral observationh, nlthough the distribution of sea ice can be accurately .
estimated. Furthermore, a fairly reliable estimate of the character of the ice
‘can be made from the pﬂttarn of snow and the colors. Elsewhere in this report
will be found &¢s criptions of the rclationship between snow patterms »nd ice
type, and between color and thickness. ‘

"It is of primary inter@if that Eureka Sound itself was opene
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‘Baumann FJcrd, croqsed on our fllpht track prior to reaching Eureka

Sound proper, was not opens In fact.the immer reaches of this fjord where
first seen in the vicinity of Stenkut Bay, wore covered by an unbroken
shoot as of that date. The ice itself was nonpressurized, having the char-
actoristics (evenly-distributed snow pattermof a pe r*vctly flat surface. The
color would indicate that this ice averaged some 4° to 6: of unifornm sheek.
¥t 18 therefore’ prosuned that “the “ice of Bawhann Yjord is rarely-distrubed
and simply relts down during the summcr ‘and” builds up to thickness again
during the winter. . Thure can he very little current actions It can be pre-
@yt “tnd this dead-ond fjord, does not have much tide (characte sristio of
these arcliz waters) and being surrowva :d by land of 1,000 feut to 2,000 .

' £4~L hL(h is =votcctbd from storms.

L

. In proceeding west the ice shect of Baumann Fjord was seen to be cracked"

into large pans and slightly moveds The Fjord is here becoming wide and

more open to Eureka Sound. Nevertheless there was not much eviflence of 1ce

ractually moving out of this fjord until very 0lose to its entrance:

Bureka Sound was reached bJ crossing Rannes Peninsula north of the p01nt

- called Hare Nosc, BEureka Sound was immediately secen to be open and practice

ally ice free., ‘ » .

o Ib was unfortuna te that little ‘could be defined in & south Wnstcrlv ,
direction bzcause the sun at that time opposed our line of alpht- There was

can 1mpr@551on of nixed floes and opzn water extending into Nerwegian Baye

It is here presumed that a substantial current flowsd southward through-

~ Eureka Sound into Norvegian Bay, The presumption is based on the southerly
~and westerly current tendencies of Baffin Bay, Lancaster Sound, and probably -
~of all. the inter-action island passagese It is borne out by the argument =
since the ice of Fureka Sound must have moved out, and 'since:it could not well

move northward into the pack of the polar sea, it must have moved south, An'
extremely interesting possibility is immediately raised as to the chance of.
rGachjng this open water by surface ship.

( The shortest uDDquCh would be throuph Jones Sound,  and eltnbr HOll’s Gate J
or Cardigan Stralt, However, it is not belicved that this will be found « -

practicals. Applying the conditions of Lancaster Sound to Norwegian'Bay it

must ba presumed that a heavy ice concontration will be held in the southern5

_portion of this bay. £And béth Hell's Gate and Cardigan Strait are much too-

- small tb offer ice drainagea It is more probable that they will themselves

. be blocked and choked with packe Probably the western cnd of Jones Sound is

Norwegian Bay it i’ extrémely probable that a majority of open water would
be found along ‘the south coast of Axel Hieberg Island., Some additional
notes on this subject will be found in the section on "Volllngton Channels

then relatively unaffected by the fact that there is a further opening west,

and -Jones Sound itself will have little tendency to ¢lear. This latter con~f’
dition was found to be trun in late August ¢946 within the llmlts of uurface e

3

'shlp observatlona <~»j> S o ,

It is more llkoly that’ Lurcka Sound could be rcqched +hrough Vellington .

passed through ¢nmeen's Channel to the northwest corner of Grinncll Peninsulie
If Belcher Channel could then be traversed to reach the northern side of

&

Queen' s, and Belcher Channels, and across Norweglan Bayo Sailing ships havp tf

T
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Tt is recommended that aerial reconnaissance be flown to determine the
possibilities.of this passages It can probably not be attempted until late
August or Septembero ‘ . : '

, Reconnalssance in Eureka Sound was carried north to approximate latitude

79° 40' Ne The mountains of Axel Heiberg arc not far back from the water
but an area of low elevations recaches north and south, having an average
width of some fifty miles. In gencral the land is rough and consists of
rugged rounded hills and cliffs perhaps 1,000' to 1,500' in height. On
date of flight a snow linc existed which was estimated at 1,000 fceta

Along Lufcka Sound there are several arcas where comparatively flat gravel
plains spread’ from the back ground of hills and stretch along the shore for
several miles. The presumption of a gravel is based on the straightness of
the water courses across these plains and on the appearance of small delta—
like deposits at the mouths. It is suggested that on these gravel plains
there may be found & suitable area for the construction of an airstrips De—
tails could not be observed from our flight altitude of 9, 00Ofect but the
impression was: strong that in spite of numerons water courses and rolling
‘undulations there would be very good air field sites and certainly many wh:ch
could be leveled bJ limiting earth movementa ‘

Flat plains of a'nature as described above viere observed on the north
shore of Bjorne Peninsula, on Rafnes Peninsula, at the north end of Stor
Island, and especially on the shoulder of Axel Heiberg Island where Eureka
Sound bears to the wests. This latter position was the turning point of our -
flights It is probable that the same general nature of the country persists
fartheér north and probably up to Schei Island and to the peninsula forming
the southern entrance of Nansen Sonnde. This latter location is recommended
as the most desirable site for-an qdvanced weather station provided niaiagy |
may be found there suiltable for an emergency flight facility. Purther re—
connaissance will bt necessary., However, if this ultimate location should:
not prowve propitious we can still be quite confident thdt ntlufactory con—.
ditions do exist only some 50 miles to the south. The question is then one
of selection of the best sites The general area can be recommanded with
conf:danco, ~

Although presumptlons as to the character of the surface for alrstrip con—
struction can he wholly misleading when based on long distance observations
it is ¢t least certain that many good locations exist along Euréka Sound for
weather obuervatlona Many places can be found with good exposures, adequate
space, good orlentatlon for radio antennaes etc, water supply etce And it
is still a near certainty that since the water of the sdund opens so fully
there must be extensive formations of smooth new ice which WOuld permlt the
landlng of aircpaft almost anywhere. : :

3 Grassv plalns are reported on Schei: Island and in the v101n1ty of
Svarteveog Cape. -
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Tn view of the heavy ice observed in Lelv1lle Sound it was deolded to
“delay the contemplated wos stwiard expedi tlon, and to attempt instead a penﬁ
etration northward by the ice—breaker 'Northwind! via Kane Basin and the ;
American route to the pole. Personnel.of the Nanook Task Force .Staff trans- o
ferrad to the Northwind! and departed Tay Buy, Bvlot Islanq 1900 August 20th, :
19/&60 k : . . . SO

hugust 2 2]

-7 About 20 miles off shore qucbd Coburg Island and the cowst of North
Lincoln Peninsula, Ellesmere Island, Coburg Island is mountainous, and heavily .

- glaeciateds. .All along the southern Ellesmere coast very large glaciers stream .
down from the hills of the. interiore. Vhere the latest : eronautlcal chart of v
this area s}ow no ice cap on North Lincoln Peninsula there is” aopqrent]y
nuoh land ice. oresonu

Many larvo ice bergs in the soa but no pack,

1 In the nvonlng stood in ncar Cape Faradays The coast nofth of SnlthiBay"
'presnnts fLVG or.more large glaciers which join to form what mhst be Very:.
‘ noarly an ice shelf along the coast for some 20 miles. o S g

Augzu ot ~r~

During the. nlght we. pﬁsscd th”OuFH Smith Sound 1nd entered Kane G351n. R
Iarge glacicrs £ill every walley of the Ellesmere mountains. Off Pim Island,::
‘and Cape Sabine, at breakfast time. The contrast is striking when one thinks .
of Greeley's men starving on that flat desolate blb of rocke Just north of -
- Cape Sabine we encountercd the: packe = PR

At first. thc ice was loose ﬁnd falrly smul : AS vie odaed in 1t bocwme :
‘denser and bigger. It was my impression from the previous flight over thls
“area on. July 25th that there were very large pans,of young flat ice, Tt is
probable that thece pans had been broken up, There were numerous old rough
floes with much broken ice, but few large stretches: of young sheet remainings

- There seem to be two principal types of ice. There is young.ice which is
cquite level and of relatively uniform thlckness, This may be from 2 to 6 or
© 7 feet thick. It seems clear that this ice is formed during & nruv1ous vinterﬁ
- e3ther from open water or with some previous ice gheet :ncorporated in'it asa;f
14m1yht occur. where .2 residual sheet remained over from-one year to the next

in.a sheltered .location. The pans of young ice had been reduced to a size
not exceeding some 100 yds across, and fragments around their edges were a

sign that- theJ‘had been working against each other. Some of these pans had
small préssure ridges-across them probably. produced in. cases where this ice
hag formod in the open sea and been subject to some pressurc during. the: pre—~.
i vious winters occa510na1 small pans were perfectly flat with an unbroken

© snow surface. .The great majority of this ice had a surface of 1nterm1ng1ed
“water pools and snow patches. The pools were some 10 to 20 feet ACrosse
On thls date they were nostly skimmed over W1th 1/2 inch of LrOSh fr6021ngc‘ R

, The pools on thls ice ware denreased into the snow surface with the water
'surface as. nuch as a foot to 18 Jnohes below the snow.. A1lL around the pools

\ { J



A small pressure ridge. This flow is obviously more than a year old
since the pressure ridge could not have been consolidated during the

melting period of the current sumuer.

Heavy old polar ice in Kennedy Channel. Under the lines of pressure
this ice might be as wuch as fifteen feet thick. At our farthest north
in Hall Basin floes were found to be bigger and rougher than here shown
 reaching a thickness of approximately thirty feet. The Northwind was ’
Af?n@lly stopped in very heavy ice of this nature.




Probebly Cape Alexander on the Greenland side in the entrance to Kane
Basin. Ice was still heavy in Kene Basin.

fLooking back (westward) along the north coast of Greenland. ©Sheets of stratus
clouds were formed over the rising land mass.
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the snow banks were under cut and sharp. It would be impos¥ible“to land an |,
aircraft across. this )urface if it were again frozen in this condition.

The. pools on sea ice are the most characteristic feature, principally due
to the color which sezems to, be a good measure of the thickness beneath. On
voung icc as here dlucussed the color of the pools varics from steel gray blue
for sheets soms 6 feet « thick, through gray green for 3 to 4 feet thickness, to
brownish .freen for thlnnor qtuffo

Pools in old thidk ice are clear blue.. Solid sea ice itself is blue, and
it is probable that the color of the pools on thick ice is imparted by the blue
beneath. - As the dice becomes thinmer the greatest reflection from below partakes
of the dark grey green of the ocean water. Also the ice itself lnses it blue
color when thine \bhects_brohcn by the ghip and turned on edge showed the pure
~blue only in heavy ice, wvhile the lighter shect was white.

The brown tinge of thin soft ice gives a distinct impression of rotting, .
as differentiated from melbting. The pools vary from grey green to brownish
vellow and scem to give off a sour odor when disrupted. The ice under the
pools is -spsckled with brown material when exposad, which night be dirt, and
. which wou]d in- turn, cause rottlng by absorption of heate, This theory does not
seem too probable however, because it does not explain the concentration in
small patches. Nor does Jt explain the odor (1f any)» It seems more probable.
that the . brown: depOQ1t is marine life trapped in the pools, or worked up into
the- pools from below through the pores of the thin sheet underneatho

: Apparently ico has a tendency to melt under water not by disappearance of

a whole -surface area but ty drilling great number of holes into the solid masse
Often the sub-surface portion of heavy masses turned ur by the shin was honey-—.
combed by masses: of parallel holes from 1% to 6" in diameter and any depth .
up to through penetration. As melting progresses the holes prown together leav—
“ing a frothy formation of the fringes “of heavy ice bodies. This same char— -
acteristic can. be observed in the bottom of poels as a number of small holes de—
veloping downward, like a pattern of shot. As the holes deepen and grow
together the Whth bottom of a pool will drop cut leaving one big hole through
the floes The brown pools of rotten ice become dark like the sea water when
melted all the way through. When striking a pan with the ice-breaker the cracke
ing ¢ enbrally oceurs throush the line of weakness of the brownest pools. Around
a b1” hole the ice. upllto like breaklnp a douchnut. ‘

Intornanled with the young ice in Kane Basin were numerous floes of old
‘thick ice. (It will be noted that in higher latitudes the old ice is in Pre—.
dominances) Some of the old floes were very large, one being more than a mile
acrosss . ‘ ‘ ' - ' , '

, On the old i the uatbr pools are mostlv light aquamarlne blue.» The pools
“are.nct so nmumerous nor in regular pattern with the snow patches but are ir-
regularly scattered, The surfac» of this old ice:is almost always rough from
numerous pressure ridges runnlng in every direction. leights of pressure ridges.
are not as great as appear from aerial observation but may rise as much as 10 to .
, 15 feet above the general floe surface. The ridges are consolidated with snow and
are. worn down so they r@sembla a series of miniature alpine mruntain ranees-as much
as anything. The tthKnPSS of these flnea may bé judged by the heights built up
above the water, Total thicknesses of about 30 fect were obsérved and it is

80202
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belloved that groater dlmens1ons may be found 1mm@d1ately beneath the heav1est ‘
ridgess The 'snow on this old:ice has a more gramlar appearahce and looks ‘
harder. The floes are whize above water except for the blue poolss The -
noment the ice begins to crack under the impact of the ship the blue color is
disclosed beneath a very few :nches of white upper surface, which is probably -
nmostly snow, The undarbody of the ice is blue when turned overa Looking at
the floes from the thp's deck the undsrbody anpears pale preen through the
wateru : ‘ ,

. It is probnblo that tho color of the pools on the ice has a relatlnnw
.ship to the freshness of the water and of the ice. It is/well known that the
‘pools on old-ice are potable; and this source of water has often been used for
fresh water on ships. This may be partly expldained by the melting. nf the snow,
"However, it is also-true that the ice itself frebhens with age, New sea ice ‘-

"when melted makes salt water but old ice water, is drinkwbloo Tt is therefore

" logical that the blueness which is:anparent cnly in ice having every appearance
of age may.derive from the freshening process. This rr»bablllty is. further

dllustrated by the fact .that the same blue is prosent in 1cebergs (zglacier 1ce)

~witieh i1s of fresh water origine :
. .7
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The cxmrlencc of tue prov1ous daj in working the “Northwind® throus*h
leads and lnose ice of the lower Kane Basin developed a great confidence in the

“tghips She did not seem to be bothered materially by ice less than 4' thicky
“and enitld maintain substantial headway through clnse pack varying from 6
" to 8 feet thick. On one cccasion she was driven onto an old blue floe some:
20 feet thick and althcugh she was almst stopped momentarily she crushed it
“apart and drove- throughe During nost of this time shy operated on only two
fﬂnf six poss:ble motora (total power, available 10,000 HP)a

- Although it might have been possible‘to crush through the nack 1t would
have been slow, It was therefore desirable to find the most propitious leadse -
‘The ship was therefore shorped in a pool of open water in the pack and the
-80C airplane put overboards.. This was a test of our ability t operate such

g plane for reconnaissmnce from the packo It was most successful. The plane
“made a flight of three hours, covering fifty niles all around. Navigable water
was found close to the Ellesnere Island shovc, from Allman Bay north tn ~
 Kennedy Channel, Confused leads ran’ in that reneral direction and the ship
worked ice easily to a point vhere she could maintain 10 knots northward,
. The Ellesmerc coast becomes increasingly bold and mountainous and without
“glacisrs. Any large land ice of the mnterlor is not visible from sea level,
- Visibility was excellent although in gunoral with overcasts, Stratus layers
ﬁfand streaners of dark cloud lay against the const.

- ‘In the cvening we avwroached the Kennedy channel and crossed over o the

" QGreenland side. Here there was a greater predeminance of heavy old ice and

" strotches of pack weré encountered requiring substantial effort from the ice—~

i breakers .The ship would be laid into the ieec $lowly and then with full power .
"applled she would crush through.’ 4t all times .she gave the impression of hav—
ing -atill greater power in: rpsorve, and she won the admlratnon and complete
onfldence cf all hands.

‘ In Kennedy Ghannel there Were some extremely rough and'very large floes.
The surface of this ice was.a. Wumble of “irrogulad ice blocks from a few feet -
'ito twenty feet 'in diamecter. It is probable that these were thrmwﬂ wn 3- =
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during the last winter under the pressures of the pnldr seae Peary describes
ice of this nature resulting from the pressures of the "reﬂt lead north of the
Iinceln seas Thetice is all crushed together and then frozen in.a homogenous .-
sheet which later breaks into panse 'If these pans remain over one: or more
surers in the polar sea the junbled blocks are filled over with snow- and .
scmewhat melted, . forming the vrasuure 11&;0 surface which has been described

as a miniature nlplnc nountain sysbena

Juat scuth of Crozier Island ice became sufficiently heavy to suggest
further air reconnaissance. A pool was found and the SOC airplane launched,
successfullye A brief flight reported open ocean north of Franklin Islando

At this same time the helicopter wias alqo flowna The m%chlno is ex—
traordinarily well adapted to ice reconnaissance except for the very limited
‘range of this model (R4 Sikorsky) which is approximately 50 miles with 2
passengers. It has the advantage over the airplane of not requlrlng any open
water or stopping of the ship. ,

With renmort of good conditions ahcad the "Northwind drove throuﬁh strings:
of heavy ice to Franklin Island and cmerged in ice free water. Strong south—
erly wind came up at this time. To take udvanvage of conditions full power
of six motors was applied and the ship driven to 106 knots into Hall Basin.

fHugust 24

Drove across lower Hall Basin still in jce frce ocran and with strong
southerly breezes. At 0400 came up with the pack which had been blown into
the entrance of Kennedy Channel. Ve were. nearer the Greenland side, south—
west of Cape Lupton. Put the ship into the ice and tried to work across to— -
“‘ward the Ellesmere coast. This ice was very heavy, consisting of thick old
floes closely packed. The ship behaved marvellously, working through and
breaking one flow as thick as 30! of blue icce But the strain was great and
progress very slow: No open watcr or looscning of the pack was found. Ve
put back into Hall Basin with the intention of making reconnaissance illght
”1n the S0C. :

Attempted to find sufficient shelter from the heavy breeze in the lee of
Cape Baird., 4ll this time it was darkening in the south under heavy overcaste.
Ve did not Bind sufficient lee for flying and shortlv it wepan to snow and
become foggye

Examining with binoculars the area of St Pm+1:ck Bay and eastern® entrance
of Discovery Harbor could discerh no remains of Ft, Conger activitics. Only
a musk ox was grazing on tho slope north of St. Patrick-

Tt was apparent that further northward wrogress depénded on a change of
wind and slackening of the ice. 4nd since we still had the intention to under—
take activities in the Larcaster Sound remion it wgs decided to turn south,

Ran down Kennedy Channel with practically no ice.

Augusp 25 ,
‘ Day with. flat calm and fog« Ran on slowly south, navigation by radar.
still very little ice. We had agsumed that the ice of Xanc Basin would be
packed into laower Kennedy Channcl by the recent southerly wind, but this was
not sos It was a strong indication that the fresh wind we had experienced



28

further north had not blown in the Kane Basin. Furthermorc it was qulbe clear
that. the southern wind had blown strong in uprer Kennedy Channel for a con—
-siderable period before we had arrived, and had thus clearmd the water and

" packed upper Hall Besine It seom\d tha+ the #ind had bebn 1ooa1 and that we
. ran in and out again. . . :

Crossing Kennedy Channel there was considerably less ice than was present
two days bafore. At no time were we bothered by any close pack: 4 large floe
jbf heavy censeolidated rough ice hung in the west central basin, but qklrting
‘thlg pan, we'ran'free with only scattored pieces to aveid.

o It is always a mystery how fhe ice dlsappoars £9.quickly. In this case
the whole Kane Basin has been surveyed by air and found full of ice. Two days
later there was much less, and many square miles of pack seemed to havé van—

- ished. It may be that greater. consolidation had cccured in the castern

. basin which we did not see. Much ice must have melted, although it is diff-
" icult to believe that this can account for the whole phenomena, in two days of .
. 409 temperatures. Considerable pack nay havé goéne -out south through Smith :
~Sound. The latter ;o1ubionrwonld seen to reauire a nertherly blow, while we
were exparie nclnp trong southerly wind only 100 miles,nnrthe

August 26 4 » I -

At least partiel answer to the lsssening of the ice was observed while
~passing through Smith Sound. Here thire were quite sxtensive fields of ice
but -all soft and mushy. Apparently the melting near the end of the season
- mrch more rapifl than one would suppose for we had seen no signs oi such
' rapid dcuerlrratlon three days earliers : .

\

: Abreast of Cape Sablnc we ran out into the open sea w1th brlllxant sun—
.,shlne and cloudlvss skKye
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WINTER HARBOR FLIGHT ' .

© The report helew was written irnediately after
Lhe flight desceribed. It will be noted that some
'of the conclusions were invalidated by observations
nade later during the voyage to Melville Sound in
the Northwind. The whole report is included, how—
ever, to show the difference between aerial reconn-—
aissance and surface explorition, and to preserve
in original forn some of the detailed. observations
made on this flighte The flight afforded striking
evidence of the great changes to be expected from
week to week in the Arctic. Whereas ice conditions
as observed on the 13th of nugust appeared to pre-—
clude the possibility of surface navigation to Vinter
Harbor, nevertheless 20 days later a channel of open—
water was found to exist all the way to the gouth of.
Melville Island. '

‘Took off fren Tay Bay, Bylot.Island, just bofore nidnight of August 12ths

The central portion of Lancaster Sound was blanketed by low cloud below us
but the cloud dissipated as we reached the south and west coasts of Devon Island.
The mountains of this island become lower west of approx1nutely longitude 88°W
and the land ice and glaciers dlsappoar.

- Strings of loose ice were obscerved between Maxwell Bay and Prince Regeant
Inlet and from our distance the Inlet appeared choked. Between Devon and North
Somerset Islands there was:less ice until appreaching Viellington Channel.

Toose ice pressed around Beechey Island, enough to threaten a thin-plated cargo
ship although there was still sufficient open water to permit a passage. Rad—:-
stock, Union, and Erebus Bay wore filled.with pack nnd could not have been en
tered at that date without forcing. There is no propitious location for an
~airstrip and weather station along the south coast of Devon. The shore is bold
with cliffs 600 to 800 feet highe : : ' '

- The time of day for this flight was unfortunate, A1l during the westward
passage the sun stood just above the northern horizone Thoere wns high but dense
overcast appmarlny above the sur which seemed to increase the glare and darken
the land. Since we were flying south of the land and looking north it was
extremely dniflcu]t to discern the character of the surface at any distance, nor

ccould we tell much of conditions in the north-leading water channels. By the
time of return flight the sun had risen several degrees and ‘although still shin-
ing in our face it illuminated the surface better. Aall photopraphs on the
flight were taken durinF the rejurn leg,

i

The southern portion of Vellington Channel carried large quantities of loose
ice but with sufficient ‘threugh water passage to perm1t<tortnouu navigation with-
out ice preakinge The northern portion of Wellimyrton Channel was not open.
Conditions did not permnt observation of the character of ice beyond latitude

750 N

Along the south shore of Cornwallis Island the pack was Still penetrable,
though becoming incrcasingly close, up to Griffitis Tlande At first there seemed-
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to be a passage. between Grlfflthu and Cormwallis but this was lator found to be
practically closed at the west ende From a distance the pack’ appeared to be
looser and perhaps navigable to the south in the middle of Barrow Straite Thls
~onen condltzon, however, did not seem %o lead anywhcre

Between Cormwallis and Bathurst the ice below our fllght route was very closea

Tt consisted of large pans cracked apart but moved only sllyhtly from the original -
position. There were small water spaces between but no continuous leads. The:
dece rave every appearance of h3v1nﬁ been one continuous sheet verv roccntlyo '
There was practically no evidence of pressure cor working. -The ice surface was
quifo sriooth’ with a speckled pattern of snow patches-and water. There was no
indication of detericration at all in deep water and it was presumed to bo still
- near the winter thickness (porhaﬂs 6 fts). -Ccasionally old worn low Jprossure
- ridges could be seen. It is probatle that the ice of this ceneral area usuwally -
persists from year to year, simply melting down in the summer and building up -
- again in winter. It is conjscture baat the. suriace weones gnooth before it teg&us
bo freeze againe. Probably often it is reduced to a contiruous surface of slushe @
.- 01d pressure rldges left over from ong season are ﬁraduale absorbed during :

‘tbe next.

I

-The bay between Cornwallls and Bdthhrbu soemod to be covered by a SOlld
unbroken sheet of ice. A& narrow lead followed the edge of thls sheet where the
“broken pack began. Botween Lowther Island and Bathurst it was nearly solid
.again, and impenetrable exccpt by direct breaking of a channel through the sheet.
,'Beyond Bathurst, past Byam Martin, both north and south across Melville Sound as

far as we could see the ice was practically one unbroken sheet. A single long.
crack reached across MolVlllo Sound boarlng southwest and extending perhaps 20
‘miles or more. ~ . , ‘ .

It was clear that as of this date no ship\could be expected to reach beyond
_ Bathurst Island unle#$s a very powerful ice—breaker could keep hcadway through
the solid shect. For a cargo ship even to rcach Bathurst would 1nvolve serious
hazard and export navmgatlon vith escortlng 1ce—broakor.'

. As ‘an alternato to- M01v111o lbland for a weather station locatlon Bathurst
appeared satisfactory. It is mainly low land, consisting of low rolling hills.
Distance did riot permit observation of surface details. but it is presumed that
‘the gravel plains clearly obsorved on Lowther . Island and Melville are charac~
‘{teristlc on Bathurst also. Suitable camp 1oc%tlons could be found almost anywhere .
~and it is probable that a favorable location of an airstrip could be discovered
- without grmat difficulty. - An impediment to air field construction is present.
“4in the form of many small .ponds and pools of water on most flat stretches of
land. . In the larger ponds ice remains. But there seemed to be raised benches
of gravel W1th sufficient dralnage to afford some Ary level surface.

’ "There are sheltered harbors on the Bathurst coastline. Of course we could
tell nothing of their depth but it is probable that anchorage could be found
- providing ice conditions.permit entry., Aas of date of observation all these
“harbors werc blocked. Nevertheless it is recorded by other ‘explorations in :
. prev1ous years and later in tho snason that the waters havo been found opene - !

., The change from broken to practlcally solid she(t ice oceurred roughly .
al»ng tho llnp of Garretu, Davy, and Young Islnnd whlch group probably hlnder ]



any tendehcy for eastward movement of ice out of MélVille Sound.

Byam Martin Island is quite low and flat and offers no harbor for protection
of a ship. It was ccmpletely surrounded by solid ice except foria few breaks
along the south shore. Byam Channel was solid. . !

Along the south coast of Melville Isiand there was a very narrow lane of
open water. From the color of the water it appearcd Lo -be challow and it is
‘likely that this lane ccrrespcnded with the tide breal:» At a few places the
lane widened and reached outside of a line of ice fragments which were obviously
grounded Just off the beacho

Skene: Bey is much as shown on the charts except that it seemed more completely
landlocked. Thére is.a large side arm on the west. Certainly the inner bay
is wholly protected from any pressure under any circumstances. It was presumed
tha't the solid sheet of ice existing in the bay on date of this flight would
probably not go out.at all in the present season. The surface of this sheet
consisted of intermingled pools of water and slush and patches of snow. Similar.
ice observed from ship in Kane Basin showed the same charscteristics, with the ~
pools frozen over and the snow patches rising 6% to a foot above the pool surface.
If again frozen in this condition in Skene Bay the surface would present a rough
but not imp05oib1 landing for a suitable ski aircrait. Vitn the assistance of
some machinery it should be fairly easy to prenare a filight strlp for heavy
aircraft on skiis and probably on wheels-.

It can be presumed that in most years the ice leaves the bays of Melville
Island and a new surface freezes which should be smoother than an old surface
consolidated into the new. It may also e possible that even in this year the
ice will still go even after August 13th. Thé ice in shore appeared rotten and
with many holes through it. : ‘ o

The Lland around Skene Ray did not appear propiticus for an airstrip.
Observation was at considerable distance but the surroundings werc hilly and no
flat area was discernable.

-Bridport-. Inlet and vicinity seemed to offer the largest harbor on the
Melville Tsland south coast for weather station construction. The inlet itself
is very well protected. The ice of the inlet should offer favorable opportunity
for an ice flight strip. And if it is possible to reach this area with surface
ships thore is anchorage in back of Dealey Island even if ,hc inlet itself is
not open. Therc is a sccond harbor some eight miles west formed by a point
cand an island beflore rowchln"‘bapc ﬁounty ~The land to the west of RBridport
Inlet was quite flat. Unfortunately light conditions at the time of this Ilight
did not pernmit adequate observation for detall but it seemed very likely that a
sultablo strip area could be- found. :

Wlntor Harbor was more carefullv reoonn01tcred than others on Mclv1110‘
‘Tsland. The harbor was still sovered by an-ice pan but therc was open water
all around the shore occasioned by the shoal beaches. Bottom could clearly be
discerned under the open water. It would appear difficult to approach the
§shore with landing craft. The harbor ice pan was in advanced deterioration,
all the poolshaving the dull brown color of rotted ice, and showing many holes
through the sheet. Tt was almost certain that this harbor ice would either
break and drift out, or melt away entirely. Even in this bad ice year it is to
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be presuned that open water will occur and a new smooth ice shect form in the
coming winter. An ice flight strip should be entirely practical although the
area might be found a little small. ‘

For landing op@rat:ons on the beach the hest pJace seemec. to be on the west
- side with depths of water probably substantlally as shown on Parry's and Bcrnlor's.
charts. There are extensive flats behind Hearne Pt. but’ they are very wet W1th ‘
_countless pools of standing water. It is probable that the permafrost’ is vary
close to the surface and a soiid strip might be achievad. “y'urawning and fllllng
. b1+ it would 1nVOLVL ldrge ‘amounts of earth moving.

The most favorable air strip site appearcd to be on thn east_,id@ of the bay
~in back of Fife Point. Here the land is higher and consists of gentle.ridges some
Inng enough for -arl a1rs+fiub¥ . A dark overcast at that time ubmcuben  © ‘
~surface dstails in splto ol the fact that observation was made at less than i
+1,000'. It was my opinion, however, that a strip location oould be founds It
©is believed that the low gravel mound and bench type of terrﬂln as found at Winter

,Harbor is also found west of Brldpurt Inlet :

, " The’ house erccted by Bernier on the beach at Vinter Harbor was apparently
in ‘good condition, Outside the harbor thn ice, sheet of MPlVlLlP oound was
solid as ever, . _ :

N Flight was continued westward from Winter Harbor along The coqet to the ‘
vicinity of Cape Dundas. ' The land becomes more hilly with cliffs rising behind
a narrow’ b@achor The narrow lead of water against the shore: petered out in the
~vicinity of Cape Providence, and from herc west the ice sheet of the Suund :
" rested directly against the land. Liddon Gulf was clearly visiblé across Dundas
Peninsula with Hooper Island as a pronounced landmark. Looking on west from-
our turning point all of McClure Strait and Melville Sound to the horizon .
(75 miles) was solid ice. Banks Island could not be defined because of low .
clduds although on the return fllght we could se¢ Prlnpc .of Wales Island at
gimilar or greater distance. L ; A
, Return flight was made along the same track as followod wcsﬁwurd. Llpht‘n-
" conditions were much improved and photography was undertekens Many of the ‘
characteristics as described above with east’ bo*nd chronolegy were observed

on the roturn. . Arrival back to the Norton Sound ‘at Tay. Bay-Bylot Island was

 at 0845. R | K
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VOYAGE TO MELVILLE SOUND

It is a striking example of the unpredictability of ice conditions that
whereas air reconnaissance of Melville Sound found continuous solid heavy pack
o’ August 13th, and again on Aupust 27th showed nearly unhroken pack west of
" Bathurst Is ]and nevertheless our voyage by ship passing Tellington Channel
‘on August 30th prooeodnd to Winter Harbor on Scptember lst in a channel of open
water without the - nccoss:ty of passing through any ice at all.

Some goatterpd ice was seen along the south old@ of Barrow Stralt and pack
sighted -south and a 11ttlp west of Cape Hotham, Cornwallis Island. The wind which
had been blowing SW in L.ncaster Sound went back to MW with velocity of about 20
¥PIl. This helped to hold the paclk to the southward. Approaching Griffiths Island
light ice pushed us north of this island, then south of Sormerville and 3rown
Islands, and again north of Lowthcer and &arreute Decp.water averaging 100 fathons
was carried on this course Lut uhOaled off Cape Cockburn to 15 fatﬁ;where'the pack =
held us within 10 mil@" of lande '

After passing Capo Cockburn (S Cormwallis Island) a straight sourse along the
north side of Melville Sound, and 15 to 20 miles off the 11nd w2as held, encounter—
deep water and no hazards to navigatione

Course was held aiong‘the northern edge of the main pack which appareﬁtly
filled the southern portion of Mclville Sound completely. Occasional pools could :
be” observed to the south but no leads or openings offercd passage in that directiong

The channels to the north-¥ellington, WacDougall, Austin and Byam Martin .
were all ice free ag far as we could seeg, although subsequent aerial reconnalssance/
found heavy pack in the nothern reaches. ~

The main pack of Melville Sound differed from the ice encountered in- Hall
Basin through the absenca, or great scarcity, of massive prossurized floese Ab
no time, cven in the heavy solid pack of McClure 8trait, was ice found thicker
than perhaps fifteen feet. in isolated places. liost of the Melville Sound ice
was from two to four foet thick with some rough old floes six to eight feet and

occasionally deepels

The pack was bounded by a belt of locse small pans and fragments. Beyond
were large unbroken floes sometimes a mile or two acrcss, with extensive areas
of small floes and crush ice filling all the space betwecn. Occacional water
: poo]‘J and short 1ndd could be seen .in the packo

Of the large floes there were two main types. A4 first type wae apparently
young and formed on open water without evidence of pressures This type of ice
was later found to be of quite uniform thickness at 2! to 3', It is prosumed this
ice may be 5' to §' in winter, reduced by nelting during the summer. The surfacq
was lest than a foot out of water, being very smooth with alternate patches of
SHOW about 3u deep and spacec of grey green slush, or exposed bare ice surface.
There were orcaslonnl‘smail pressure ridges; but- uhPSP floes, when refrozen in
the coming winter, would génerally be quite safe for landlng alrcraft on wheelss
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This young ice must be formed in the ' Qpen Wnter of the nnrthern chanhels E
;and along the north side .of: Felv1lle Soundo It is. béllcved that those. floes were
~the same ice obqorved during éarlier air reconnaxssance as-almost continuous
sheet in the area whlch had 1ater cleared, - g : o

It is Jntcrestlnﬁ to note the gmooth surfacc of th:s young (nno year) 109
-compared to the surfdce of what apreared. to be also voung ice in Kane Rasine. On'
. Melville Sound ice the snow was shallow patches clinging to the ice surface and .
'Z‘Cﬂurnd smooth by the wind, On Kdne‘Basin ‘ice, however, the snow predominated

and~ice pools were exposed by melting a hole down in the snow leaving a pocket -

1 to 2 feet deep, with a brupt under-cut edges. Presumably this difference
 ,comes froma greater snow depth accumulated on the icé in the latter case.

.It may be evidence of more precipitation in: Kane Rasin. On the other hand it
’meav be that the mountainous ¢ country of the latter leocation promotes .snow Lo
~“accumulation locally whéreas.the flat country of the west permits more direct w1nd
;fscourlnne In any event there were very few ice flocs in Kano Basin suitable for ‘
‘;flvlng whereas there wore many in Melville uounda

ﬁ?‘" The second type of ice Qonsustcd of ]argo rouph floes~ It should be observe
“ted that as freczing takes place in llelville Sound there are two kinds nf expnsed

" surface to start with, namely open water and pack icaas It is believed that

“our first ice te'pe above comes from the water and the second type frem refrozen

" packe Cccasionally a smooth one yesr floe may persist over the summer as an'

T 1ntegra1 piece and be refrozen w1thou material change of form. anover, the -

'*« majority of the young thin ice is krokbn up in the sumrer. pack and the fragmpnts
piled together by the wind to be refrogen as an *rrupular rass. ' This rough =

. surface holds the snow and is thus consolidated into a zontinuous, sheet of S
. tumble8 blocks and ridges. On the averape these rough floee do fot reach more . -
“ithan 6 to 8 feet heights above the water 1ovel, avemdgnng perhans 3 feet above .
‘and 10.to 15 feet thickness. | o

‘ The fact thqt the rou*h on floes . of Holv:llc Sound were still not as thlck
“and heavy as the true polar ice found in Hall Basin is probably cue to the
fwllmLted area in the sound exnosed to northerly wind storms, and consequent
 ess application of pressure. It also indica®es less moving current actions It
is obvious that when a field of ice is driven Lopet10r the greater the dr1V1ng :
. foree the more the contraction in horizontal dimension and the thicker the. re- ?n»~3
,'fsumrgng floe. It is probablo that the heavier ice will ®» found in the qouthern
. portions of Melville Sound after the wide ice fields receive force from a sweep-
“ of winds The great thickness of polar ice is thus dna both to the broad ex—

. posures of the polar sea where wind develops great force acting on hundrsds of
thousandu of square nlles of surface, and to- utronr ocean currents. :

‘The same characterlstlcs of color hrevallod in Nelv1lleSound as in the hlghe’
1atitudes. i Water pools:and ice of thick floes were pure blue. Thinner floes
showed: groy green,’ and when rotten turned brown1Qh. There. were numurous dlrty"
floes carrylnp earth anﬁ p:les of gravel. . J S o :

5

LR ‘,'

The edge of ‘the pdck ran nearly east and west purallel to the 1slands.
Occaslonal strings of loose- ice reached out, or snall tights formed but usually
the Shlp could run within 100 yards of the pack in clear water. i

Cornwallls and Bathust Islands are both some 800 feet high and qulte bold
“dw The ooutheastern corner of Cornwallls contlnues the horlzontally*,;
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Solid ice south of Winter Harbor on August 13th. From the air this ice appearS‘
thick and blue even in mid-August although the ice in the Harbor has deteriorated
with numerous holes rotted through the ice surface. :

The ice-breaker Northwind working in solid sheet. This ice was approximately
3 feet thick and the ship could maintain headway at approximately 6 knots.

She broke ice by crushing downward. Normally cracks in the sheet would open
at a 45° angle from her bow.

}

1

i




- The building left at Winter Harbor by Bernier in 1909, as a cache. The build-
ing is in excellent condition although the contents have been destroyed by
animals and time. Most favorable landing beach is almost directly in front
of the building. Weather station site would probably be selected in the fore-
ground of this photograph.

pbséible airstrip site adjacent to the weathgr.station lo?ation. This sgite
 offers only about three thousand feet to the rising ground in the background,
but the soil here has been subject to more recent alluvial action, by the
neafby river, and is more firm and sandy than other arias around Winter Harbor.




stratifled formatloqi of Devon Island, but to the west (and to the north as
obser wd later in Wellington Channel), the stratification is lost as the lime~
stoné character of Epe western islands becomes predomlnanta o

! Cape Cockburn on’ Bathurst Island is a rounded hlllo Large flat plalns
aprear behind the cape and along the west side of the island.

‘Byam Martin Island is low and flat, apparently'composed,of undulating moundsg
of silt and pravelo ‘ ‘

" Melville Islapnd at Arctic Po:nt is quite bold, and some hundreds of feet ;
high, but the hills are weathered and rounded. Along the south coast the land be—
comes low and flat at Winter Harbov, then bold again along the Dundas Penlnsula.'

Arrived off Winter Harbor September 2nd,.without incidents

A flight was made over Winter Harbor itself but landing was prevented by loose
Cice drlftlng in the sheltered water. A second flight visited Dealey Island. The
charanfornstlcs of these two places will be found described elsewhere. It was
then decided to. examine the ice to the westward, by ice breakera

Proceeding westward the pack gradually closed with the land. Off Cape-
Providence, with still some 5 miles of open water inshore, the Northwiml tried
the ice on a course SW roughly parallel with the coast of Dundas Peninsula and-
in the direction of Prince of Wales Strait., At first the leads were followed,
“and patches of loose small ice from pool to pools In these conditions thé North-
wind can maintain almost full speel except for the difficulty of sharp changes
~of direction. Large floes of young ice became increasingly numerous, and after. .
somé 5 niles were sufficiently close to force the ship to break this icee The
floes proved to be from 2! to 3! thick. With Hur gencrators in operat:on (2/3 .
‘toual pcwer, or 6,600 HP) the Northwind could maintain headway through these floeé
at &’ speed averaging perhaps 4 knots. She would split even very large floes often
' W1th cracks running bff 459 from the heading, gradvalliy separating the pieces and’
' flnally developing a crack straight ahoadr As she precgressed the ice was crushed
‘under the how in 1rregular slabs 107 to 15' acrass which turnced on edge against the
‘side ‘as shs glid past, and closed again in the wake, In solid floes, before
starting a. crack to follow, progress was slow but picked up rapidly as any opening :
déveIOped It was apparent that she could maintain way even in contlnuous sheet:
1ce of this thacknoss, although very slowly, -

“Qccasional rough old flnes were at first sufficiently small to be avoided or
_ puSned aside, but witn progress west large old.lloes constituted the magorlty of
~the pack, Sti11 it was possible to navigate around the largest floes. Pieces of
this ice up to 100 to 290 'yds across could be split by a 51ngle crushing blow and*
slowly separated to allow passages Fragments turned on edge. showed thickness of
6" to BY. ‘The roughness of the surface seemed to be reflected on a larger scale in
“the under surface of the ice and in its thickness. Fracture occurred at the
thinnest and weakest section- Thicknesses would. therefore be expected consider—
ably greater than the 67 to 8% actually exposed, Observatnon of the underbody
of the ice still in the water seemed to indicate thicknesses of 15! — 201" in
places. Twice, in large heavy floes, the Northwind was stopped under power and
‘required to back up and strike again before starting a crack in the ice.
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Progress becamc increasingly dlfflcult and slow  The. two remaining
gonerators were placed ‘in operation. ' Even with. the full 10,000 HP a condition was .
finally reached where progress was so slow that further offort was mot +justifieds
Tn fact if the ice should have closed under pressure and nrnvont bucking the
ship, it might have resulted in temporary besetment. A 1farthest west! was
reached south of Cape Hay in 1ongitudo 1130 50‘We'o' R ST

On the return trip to Wlntor Harbor, in an area somewhat north of previous:
) course, heavy ice was mire persistent, and full power maintained only slow progress
~until the outbound track was reeovered. The old track consisted of a line of loose
- pieces and had not closed. No difficulty was encountered thereafter except for -
 steering bo follow the rather tortuocus passage where the ship had previously, -
‘worked" through the ice~ ©pen water was regained after 11 hours. Proceeded hO.‘ g
Wlnter Harbor and anchored two miles of Hearne Pto on Septembor 4+h. Okservation *1
: parcles were put ashore by motor launch A RPN =

‘ That night, and over SCptember 5th, proeeeded eastward on substantially the\ L
‘same gourse as had bsen previously taken westward, except to hold south: of: S
“Griffiths Island. The edge of the main pack had not” changed appreciahlye A4north

, reachlng tongue lay up close to.the SE coast of Cornwallis Island which was crossed.
through ice, althouvgh some 5 miles of open water could be seen under the landu o
Rounded Gape Hotham 17OOQ, ooptemher 5ths N S ‘

XAMIH,TION OF TLILINGTON CHANNEL (See 1at~r sec,lon on ‘1nter Harbor)

\

G
i

s

‘ A course was pursuod approximately along the middle of Wolllngton Chapnel
r northward to & positicn some ten miles off Ploneer Bay. This vovage was dis— e
c-appeinting sq far . as observation of the land was concerned since the Northwind
- remained .well off shore Lhroughout, ano‘much of the- txmn v151b111ty was roduoed

by fog and SNOY»

©In the mnln part of .the channel, that is with Corwallis Is and on the West,
both «shores appear bold and unpronising. The Davon Island side shows the same ..
consplcuous stratlflcatwon as is chnractprlstlc on the sough coast of that island. e
Only gllmpses at long distance were obtained’ of Griffin Inlet and nothing could ‘
~be seen to add to the information from Sir Edward Belcher's exploration. . Corwallls
Island is conspicuously stratified in the vicinity of Cape Hotham but becomes
rounded though:equally high and rough as one proooedq northa

: From a position ten miles off shoro at Pionuer Bay the coast was oxmmlned W1th
" binocularse, The high, horizontally ribbed cliffs of Devon are here loste Instead,
_behind the bay, is a.broad plain which aprears to rise steadily and smoothly away, V“,
_from the -seas . Drainage water courses are almost straipht, parallel lines at’ right
‘#ngles to the beache Foothills in the distance wera lost under low stratus, The- “
lope ‘of" this plain could not be determined, nor its character. FProbably it is a
ravel or glacial -silt, and it is likely that a level area could be formed sat— . -
factory for construction of an emergency airstrip, However,¥the gineral chap.«,xA
Bcter of this area was' unfriendly compared to Vinter Harbore The impression was.
undoutedly strengthened by fresh snow driven across the land ahd gonerally gloomy
o spect under -a dark Low celllng durjng most. of our v101t. T

¥ The coast of Grlnnell Ponlnsula could be ‘seen as ‘far as Cape MaJondle. North
and west of Pioneer Bay the coast again becomes bold and rough with mountains rlslng
into the- ‘overcast beyond. Prince Alfred Bay could be only roughly 1dentif1ed and-

no other harbors were observed.
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The most 1nterest1ng feature of Vlellington Channel was the state of the 1ce.
The channel was clear in the lower part but farther north there were patches o
and small fields of loose pack. The Northwind was not bothered by this ice and
in fact apy ship conld have worked it. Conditions were probably very similar to
those confronting Penny's and Belcher's sailing ships. Hazard was present in the
amount of ice, which zovered some fifty percent of the surface, but adequate open
water remained for manoeuvers, provided care.and foresight were exercised. It
may be said that Vellington Channel was open. . Furthermore there was evidence
that Queen’s Channcl was also open since leads showed in that direction and it
anpeared that ice was moving through the channel from the northe It is probable
 that this passage could have been used to penetrate ‘toward the narth just as
Franklin ccntinmded on around Cornwallis Island, and Belcher reached Northumberland
Harbor with' three ships in sail. It is interesting to speculate what might be the
possibilities of nhavigation beyond and to the north through Belcher Channel and
Norweglan Bay into the waters of Bureka Sound which were subsequently found to be
open. Ice was apparently moving through Queens Channel, which would indicate
slack ice beyond. . Furthermore, it is likely that the b1rrzor of the Ringnes, and,
Axel Helberg Islands to.the northwest prevent much invasion of polar pack to
Norwegian Lay. If there is a majority of only Jocal jce to contend with, and if ¢
this tends to slacken by movemcnt southward, it appears probable that an ice- "
breaker similar to the Northwind cculd make substantial progress northward and
very likely rcach Eureka Sound.

Tt is recopnized that theories and suppositions about ice ate apt to be mis~ .
leading or c¢ven dangerous. It is therefore proposed that if occasion warrents
an aérial ice reconnaissance should be flown of Queens and Belcher Channels and
© Norweglan Eay.

Return voyage down VWellington Channel was uneventul except that considerable,.
changes had taken place during 48 olasped hours. If anything there appeared to-
be more ice, or at least it was mere heavily concentrated in the middle of the .
channels On again entering Lancaster Sound, steaning east, an extensive lce flela
was encountered off the south coast of Devon which had been completely absent a
week previous. This is probably.evidence of an casterly movement of ice from.
Lancaster Sound during the late summer, or this new ice might have been blown acrose
the straits fron the souths . IR



WINTER HARBOR - PHYSTCAL CHARACTERISTICS

Although there are three or four altornates alon the south and east
coast of Melville Island, Tiinter Harbor (within the llmlts of our present
“knowledge) seems tdb offer the best all around combination of facilities for
_‘a weather stationi ‘

Anchorago

Therb Wlll bs some dlfflculty managlng a ship in such a small harbor, but
" no. real danger sbould be encountered getting a single vessel of 20" -~ 25t draft
© into a protected anchorage in.eight fathoms of waters There is probably not
. room for more than one ship inside. The outer approaches should be surveyed for
‘' possible uncharied shoals (Northwind hed 20 fathons 2 miles southeast of Hearne
. Pt)s Entry should be made on a low. tide (tide range 2 1/2 ft) and on a calm day. .
. Details of the harbor shown on. HO 261 are believed to be quite accurate, although
. further check is desirable. . Leadlng marks as established by Bernier are clear and
sprovide good reference marks. : If hold closely to course a ship should be able to
.- come to anchor on a planted bouy. with just srfficient swinging room. For better
v{securltv she might be turned by the  aid of launches’ and anchored how and sterny.
;ﬂhead to seao . : '

gThere‘ls apparenﬁly excellent hoiding grduﬁd”in claye

o . The .harbor is open.to the southeast. There is very little danger of sea ;
Yr.action, however, because of the persistence of ice ficlds just off shore, Ground.
.tackle would have to hbe adequate to hold against winds. Even from the north the
© land affords little protection from wind, being low and flat. Lluring our ex—
~perience in Melville Sound (fugust 30 to September 5th) no winds were encountered
- 7above 30 mph although one should be prepared for storms. - ALY available data in~
“dicatex prevalence of N to NW winds. From the east the anchorage is protected by
,a shoal point, or, bar, having 1.1/2 fathomss - '

‘ ‘The greatest danper to & Shlp in this harbor is in the n0551b111ty of a
'strong or prolonged southerly wind, which coul-l drive the pack ice of. the Sound
- onto the Melville shore. However, no very large pans can invade the narrow

{G trance between Hearne Pt. and the eastern shonl, and ice field pressures would
tend. to brldge across this opening., It is bellcved that thils' occurence would -
" “not. result in anything more serious than the hazard of loose ice" floatlng about.,,f

HvAlso, strong southerly winds are rare.

Carpo Discharge

i Apnroaches to the, beach all around this harbor. are uhoal. At the head and
T on: the east side, also down toward Hearne Pt., a mud clay flat is exposed at low\b;
G tide to a width of aprroximately 50 yvardss Lighters of 3' drsft could thereforeff‘
ot approach even at high tide. The bench is better on the west side and best

‘ for a 1ength of some 100 vardsp abreast of Bernier's cache bu@ldlng. \

B - At this landing place the beach is only some 127 wide and 201 - 30t at low
'wftide.v Probably a landing craft like the LCM could not come close enough to drop

- its ramp on dry beach at either tide., It would therefore bg desirable to build .-
”fCa small Jetty Whlch could be done temporarily merely by pushing out an earth bank.
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The earth is soft, however, and it would be wise cither to provide some rock
(which can bﬁ found Ainithe adjacent river bed) ﬂround the sides or to crib with
timbers. 4 Jetty 25! long and averaging 3' deep should serve the purposes

The beach itsclf is fairly hard sandsand shouid support 2 D7 tractors

Immediately wwhind the beach a bank rises some 6% to the peneral lavel of
+he land. ' The material here is earth (clay and sand) with perhaps 25% of small
fravels “The bk could be broken down by bulldozer and used to build the jettye.
Wrost may bz found at 18", and some difficulty will nrebably be experienced with
soft tr action after contlnuous operations. . '
. :

‘

In line with oth»r experiznce it would We recomnended that slads be used
ror. hauling from l,rhtor to shere and in this case a long traveling rire or
bridie might be vsed to koe» the tractors on the top of the bank. 4 wlndldqs
conld be used for the straight haul. Plans should nnt contemnlate heavy equip~
ment on the beach itself since the sand area is too narrow and the tide flat 9
~is mostly clays ’

Camp_Site

"It has been observed, especially at Thule, that a creat deal of extra labor
is involved if the camp is placed too Tar from the beach for a single continuous
haul from the lighter to final storags or deposit position. Lt TTinter Harbor
where any summer operaton must be very rapid, this point is inrortant. It is L
fortunate that a construction close to the beach at Vinter Iarbor should be entlrelv
satisfactory. llo marked advantages of camp sites are obtained by moving 1nland

~in any direction. .
: -

Tt would be recormaended that the camp be constructed in the close vieinity
of the Bernier ecache buildirg where it now stands. This bqudlnh, ‘goma 151 square,
is in good ra,pa_L and conld be used as i construction office and tool sheda »

‘The area suppested 1s almost perfectly flot and is of clayey carth with
scattﬂrod small stones with a thin growth of noss and lichon on th\ °urface«.

The only disadvantare of the site near‘the present cache is that the bearing

“of the preat circle course to Thule, on which a long Beveridge type low frequoncyﬁ
, ahtenna might be built, lies across the harbo.. To construct a Beveridge ~

antenna on Thile it would be necessary to Orlﬁlndtg about a mile north of the
Belnler cache, and string the wire around the head of the harbor in the general”

rection of Northeast Hill, Rather than to move the whole camp however, it
%hould be possible to provide remote control transmitters and not to plan on
using phe Baveridge antenna for rccewv1nr._ » possible alternative Whlch might
be studied would boe the use of a pentdon Iandlﬂp doek' i tbereash” across-thertide
flats and-all-wecargo clscharpo directly at the head of the harbor, :

Asra meteorological station any locatior near ¥Winter Harbor is excellent.
Exposares are unobstructed in all directions for upper ailr soundings, and waather
COndltlons shoulo ba as r0prouent1t1ve ag can be expected anywhnre‘ o

' There is adequatb storage space in all dlrectzons and large flat areas for
' antennae layout. Buildings should be d951rned to rest on sills since the 18"
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,L0¢ soft earth over the frost is hardly adecuate to hold foundat¢on posts securelyé

Y Fresh wwter for ‘the camp may present a ﬂroolemp Thc strear Just behlnd the
-proposed camp site vas running on occasion of our visit but it is nrobable this
wes <ue to rain on the day bsfore and that thls stream’ is often dry during the
lﬁttgr mrt of the summera ‘ . n

~ 'Behind the camp the stream runs in a bed some 100 feet wide and 4 feet dzepe

Loshallow pond could @asily he impounded‘here and ‘it is probable that there wonld
“be enough seerage to maintain the supply. If a rond could be held to freefZing .

"1t veould provide fresh ice in winter which wonld otherwise be difficult to nrocure.
For ice purpnses a seccnd and dcepar pond pirht be built farther up ths stream
where it narrows in a small ravine. For other sources of fresh water there are_
 pumerous shallow pools but these are so slivht as to ha rractically uselesss . NC
}1akeswof any depth vere seen within 5 miles of the harbor.

.~ Yater in vinter will present something of a »rcblen unless the stream can
<be impounded, since there arc no ice bergs available, Howsver,ncaa ice will
“probably be found of sufficient ege to have frushinsd. Desp snowbanks vwill
; accurmlate rapidly in the shelterad raviness One has persisted all summer in
“considerable size. It might represent a saving of linr, ‘however, to provide a’
“small evaporatnr, and to use sall water vhlch could be procured all winter by

~keeping an open hole.

CAdrstrip Possibilities,

S Aroun@ Linter Harhor the earth scems to be too soft for conutructlun of an

: allmsmason airstrip without importation of surfacing material. However, a

;strlp aceqvate for the frozen poriod of nnwroy¢mate1v nine months, can be provlded
“with practically no effort.

o For Yieather Bureau jpurposes the use of a. f;ozen‘c brip ;s 1ndicated since the.
- cost of an all season surface st be larges: e land 41 around the harbor is
extremely flat and the hills as shown on Bﬂrnw“r‘s survey are scarcely rmore than
Tew gravel noundse. The mpst eonvenient lecationy, if the camp is bullt at site of .
" the prnsent cache building, is 1mmedmatelv in  back of thls gite running NN to—"
“ward Nhrhh Hille The prsvailing W1nﬂ is mnparertlv to M, The str;p is
restricted to some 3,000 feet length unless con51uevable earth moving is under—
‘+gkenin which case it can be extended to 3,500 fest.{difference in grade is 81
. Surface of this area 1is at present cut here and thers by small vater ditches and
" has some standing water pools 3 to 4 inches deep. The ditches can be filled w1th
llttle trouble. The pools will freeze solid and offer mo hazard. There is a -
. rise of some 2 feet to a second bench level about midway of the strip which
‘requires prading offe: A few rocks should be moved or brcken. One bulldo zer in
“three or four days should be able to level off a surface which when allowed to.
freeze would provide & fi: _ght.surfaca, ‘The length mdycprové totbeia little 1ess
than 3,000, faete Approach -fronm the south is over waters Iake off to the north‘*

,ES‘agalnst ~radually rismnf 1and°~‘ v

o

: It would not be reooﬂn ‘nded that unws site be worked with any 1ntgntlon of
“flnprov1ny it with all-season- surface, It is too small. However, within the .

- limits of our brief. examifnotion, the soil in this area appeared considerably better
1[for bulldlng than any other in the v1cl.*tv. It will be noted that a strean :
sguts around in back-. of this 1ocat10n and. it 15 proban¢e that the area has! ‘been:
;ksubject;d to some alluv1a1 aotlon.f The 5011 18 a n;xturo of sgnd and cJay but
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~ with substantial ¢éhsistency. Perhaps 15% of small gravel is mixed with it -
As above, it is not believed that this soil can be co acted to carry aircraft
Inads» Perranent tost was found at 18 inches downe

Except at the area above described the soil all around Vinter Harbor seems
to be a brownish clay with a little admixture of sand and pebbles. The surface
is SthkLY under foot and one sinks in 1/2 to 1 inch when walking on bare ground.
sk ox tracks everyvhere are depressed about 1 L/?" in its In general the
vegetation is only a thin yrnwth of moss and lichen giving a bumpy blackish
surface, but more firm underfoot. Around the head ofthe harbor and in the va"leys
“to the ®astht are soft msadows with shallow pools and grasse :

In this gently undulating country there are many long level areas. I in—
spected one in particular forming the top of & low ridge parallel to the east side ‘
: of the harbor. This is:properly oriented to the prevalling wind-about N, - It
‘was estimated to give a surface sone 5,000'. by 150" without a change in grade

anywherb of more than Eh. Not even riverlet ditches were observed. ' The only
‘obstruction to alrcraft ‘consisted of scattered sbones the largest of which _
projected 12" to 18"%. The surface, as described above, was soft brownish clay
and practically devoid of vepgetation. It should be n~ted however that this sur—
face would be fnozZen as hard as concrete after October, and remain so probably .
well into Junes At this place a winter landing area adeguate even for heavy
aircraft such as a C~54 on wheels could be prepared in a day or two simply by
removing scattered rocks W1thnut any earth moving at all.

4 similar area was reported by Captain Adams {Army Engineers) on & bench or
1ew mound to the west of the harbor and some 1 1/2 miles backs From his des-—
cription this area is perhaps not quite as extensive or level but can presumably
" easily be worked to form an adequate strip. It is sormewhat more accessible to

the camp site:

In summary of the above situation it would seem that a temporary winter land- -
ing strip could readily be prepared at any of several places while work propressed ’
on all«season strip as desired.

It should te noted that a winter strip on land will here nrobably be pre—
ferable to use of harbor ice surface, and especially if a southerly wind should
drive quantities of loose ice into the harbor at time of freezing., If flight to
dn advanced base requires use of skii aircraft becanse of advance base conditions
it may be necessary to use the ice at Vinter Harbor. It is not believed that a -

land strip will have enough snow unless artlflclally accumulated. However, ‘
it should be possible to collect snow by the use of snow fences and to distribute

it on the strip. If then compacted a good surface for either wheels or skiils
could be malntalnedn

Tith reference to construction of an all-season flight surface 1t weuld
probably be satisfactory to use steel plank or mat. This involves considerable
expense however, and represents a large cargo problem. Furthermore it is temporary.

Tt is believed probable that enough rock can be procured arcund Vinter Harbor
" to ballast a flight strip. 4lthough tine did not permit careful examination of
this possibility it is presumed that bed rock will be found in the ravine of the
adjacent brook, since there are already considerable accwmulations of broken stone.
Fhis is a sandy limestone, but probably hard enough for ballast.
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Large outcroppings of bed rock form the ridge of FlfG Pownt, 4 mlles
‘to the east.

Crushed rock placcd directly on the clay soil and rolled down to bear on the
permanent frost should give a firm surfanev This suggestlon presumes the ‘pro-
hvv;slon of a crusher, shovel and probably track ‘and. curs. for transportatlon.‘



The landing beach at Winter Harbor. The beach is firm sand and the grade
are excellent for hauling from a lighter. The drop of the beach is a little
shallow and will probably require the construction of a small jetty in order
to bring LCM's to shore at all times. An adequate jetty can be constructe

by pushing earth into the water with a tractor. The boat was part of Bernier's
cache. i

A view along a ridge, about two hundred yards east of Winter Harbor and running
northwest and southeast. Visual observation indicated that this surface did not
have a variation of over a few inches in a length of approximately five thousand
feet., A few stones are scattered on the surface. If these are removed the sur-

. face is frozen and hardened. In its summer condition the soil of the area con-~
. sists of a clayey limestone silt mixed with sand. 7




A musk ox on part of the level ground surrounding Winter Harbor. Hilis i
~are seen rising a mile or two in the background.

begkiﬁg along the west side of Winter Harbor. These plains are not continuous,
being cut by small river beds and requiring considerable earth moving if used ]
; a place for an emergency flight strip. o
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ALTERNATE SITES ON MELVILLE'TSLAND

- Alternates to Winter Harbor were examined by air onlyo
‘ There is a harbor about half way between Mlnter Harbor and Cape Bountrj
which may have eunough water for anchorage of a ship, although Sir E.W.Parry
considered it shallow. I% has peoor protection from the south but would serve
. pudsr favorable conditions. The beach looks a little widsr than at Winter: Harbor.
~Adjicent land is greatly undulating and substantlally as described elsewhere.

*bihere';S‘also a small but well protected anchorage behind two low islands
just east of Cape Bounty. This may be uncomfortably shallow. There are two
' desp water lakes ‘Just behind-the cape, each some 3/4 rlln long» About half the
Praqh water ice reﬂalned on September 2, 1946,

Dealey Island -- Bridport Inlet

Anchorags at Dealey Island is between the island and the long narrow spit
of dand cnclosing Bridport Inlet. The ancherage is useful only for an establish- -
ment on the island itself, which is too small and rouph for a flight strip, It
would be difficult.to reach the mainland since -the adjacent spit is an outcropp~
ing rﬂdge of rock with steep talus slopes and no beach. :

It is apparently possible to enter Bridport Inlet over a bar between the east-—
‘and west spits. Depth of water over the bar is not known but looked quite deep
from the air. The inlet is not favorable however because of large amounts of
perclstent ice which do not escape. through the narrow entrance, In this year
1946 it is not believed the inlet will clears

There is flat land suitable for airfield construction both cost .and west of
Bridport Inlet, but in general the country 1s more bold and rough than in the
vieinity of Wlnter Harbora C

Skene Bay

‘This was observed by Captain Cruzen who reports good anchorage in clear
water. The inner part known as Beverly Inlet had not clearsd of ice on Septe 4y
1946. Capbain Ceuzen reports flat land available in the vicinity suitable for_

. "an sirstrip but in general Melville Island becomes increasingly high (to 5C
feet approximately) and more bold toward the east. Skene Bay probably represents
the best alternate to VLnter Harbor if the latter were blookod off by icew

Tast Coast of lelville Island

It is reportod by air observation that along the east COaSt, whlch is shown
bold on the charts, there are two or three deep harbors., Very heavy pack was
found across the northern nart of Byam Martin Channel, -
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APPEND’IX I |
To -~ Mr, uharles Jo Hubbard — Ghlef, Arctic Sect1on
.'Froﬁ - Mr, John'Lewls n-GAA Radlo Englneer‘

Subject-~ Report on, Rule Installation at ‘Weather Bureau Statlon, Thulo

: ~" Greenlands -This report will cover the ordering, transportatioch,
~ and installation of radlo equipment with suggestions for future -
"1nsbarlatlonso r ' : SR

1° Orderr~£ - In orderln radlo equipment for stations to be established -
in the far Arctic - north of Arctlc Circle -~ it was believed the problems to be
"~ encountered were the'same as those in the Sub Arctic — southern Ahlaska, Hudson
Bay, &tc., that is, it was believed that high frequency transmissions would be’
 broken up by auroral interference, This interference sometimes lasts for several
lfdays. Therefore, it was thought necessary to parallel high frequency circuits
with low frequency circuitse The aurora does not often interfere with low
- frequency transmissions to the extent that they are broken ups - So, for the main
stations, Thule and Melville Island, both low frequency and high: frequency PR
: equlpment was ordered. ‘ ; ‘

L It was planned to install the p01nt to point Lransmltters and the recelv*ng
'Vequlpment in the main operations building. The air to ground transmitters were
to-be installed in a sgnarate bumldlnp, for security reasons in case of flre., e
7;Seﬂarate power pl~nts were, to be provideds = ~ :

: b hlgh frﬂquencv transmitters TA/FRC 400 Y output, one each for the follow1ng ‘
pr01nt to p01nt frequen01es vere ordered 3390 hC, 5597 5 KC 10645 KC plus one spares:

. The p01nt to p01nt transmltters were to work into" Q1or1np V antennas,. ‘the. alp
jlground transmitters into doublét antennas..’ A low frequency transmltter, Wilcox
“ 96 200.C, 3 Ki output, was ordered for p01nt to roint on 170 | KC. This was to
‘fwork 1nto a beveridge antenna. -

N p lcw frequency transmltters, TS/FRC was ordered for a homlng beacon on. o
398KC- ‘Tt was to be 1nsta11ed in the alr ground bulldlng and work into a flat

top antenna .

- Two dual modulwtnrs, pEIn; I/TRC, vere ordereds One for p01nt to point and one
. for air ground. One rectifier, Wilecox 364, was ordered for supplying power to the
“Wilecox 96 200 C transmitter. Remote control equlpnent CS 212 was ordered for “

’,the 96 200 C. transmltter.,' |

© 'Remote control cqulpment CY lél/FRC was ordered for the Te4 and: T~5/FRC :
3_equ1pment. One VHF transnltter, 624B was ordere@ for alrporu control SPrv1ce,,g

Elght'vamwerlunﬂ Super Pro RLC“lVPrS B0779 Were ordered.

e Twelve antenna towers were orderedes These were of triangular, sectlonal

vfsteel construction. They were shipped completely knocked down. Bach tower was
ipacked 'in four boxes. It was planned to use five: bowers, but the risk of losin
parts thru the boxes being broken open was” considered great enough to warrant By
i;orderlng twelve towerse | ‘ I e
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Maintenance kits containing nuts, bolts, washers, screws etc. were ordered. Con-
struction kits containing tools were ordered. Vire, insulators, spacers ete,

for antenr2and transmission lines were ordered. - .

Three 207B 15KW, three rhase, 240 volt power units were ordered. It was

'ﬁlanneﬁ to have a main and stand-by units in the regular powver shed. The third
qult was to be an emergency unit installed in the air rround bulldlngo

2o Transpbrtatien - Practically all of the radio @qulpment was furnished
by the Army., There was so little time between the date of ordering and our
scheduled shipping date, that the utmost haste was necessary. The equipment
was received in such large lots that the Veather Bureau checkers at the warehouss
in Boston were swamped. It was not pgssible to segregate similar equipment

for checking purposes,

- By the time I arrived in Boston, the Thule radio equipment was about half
1oaded in the mumber two hold of the USS Alcona. I attempted to identify all the
ma jor itemss Sometimes all I could do was measure the visible, ummarked end of a‘

;box, and compare it with a similar box in the Meiville pileo - The loading was

L'hastlly and carelessly done. Iittle attention was paid to the manufacturers f

‘marks on the boxes such as "This Side Up', "Handle‘ﬁ1+h Care', "Top", "Fraglle”

I had asked, and it was agreed to, in our nﬂotlnps in Eqshlngton, that the

 antenna equipment te loaded last so that it night be unloaded first. This would

give me a chance to assemble and erect the towers while the unloading of the ship

- and construction of.the buildings were taking place. Vhen I noticed that the

equipment was being plagecd in the hold without regard to the unloading sequence,
I was assured that the number two hold would be unloaded first, and the radio
equipment would be among the first to come out. Unfortunately this action was
not fully accomplished resultlnp in delays in subsequent qssembly of the radlo

~unitse . -

B Installatlon - Installtlon flr t of all involved selecting a sites. This
had to be A cpm;rwmlb@ between a hillside that would afford protection from the
wind for the buildings and a flat area that would have been most suitable for our

proposed antenna layouts A comprimise site was finally selectéd. The anterma

Jlayout was limited by a stnep slop on one s:des a hill on another Wnd a creek

on a thirds

In laying out a Beveridge antenna directed on Army Station BJ8 it was

. found that 35,500 feet was as far as we covld go in that direction. Fere a sloping

rise that terminated in a 1,000 foot cliff began. Ve had planned to erect a
6,000 foot, two wire Beverldpe supported on 4 x 48 with cross arms. The 4 x 48

-'fa1¢eﬂ to drrlve, so we put up a single wire supported on 2 x 4% embedded in the
‘permafrost. ‘ o

Three steel antenna tovers were erected. The bases and guy rods were rut

about four feet below the surface of the ground. This means that they are 2 1/2 *

to 3 feet in the permafrost.  The holes were dug with an air hammer and liberal
use of small charges of TNT. . And at that it was a jpretty toush job. The holes

- were filled in with heavy rocks and dirt,

Practically every box of antenna material was’ broken oren due to rough

‘' handlinge. This resulted in about fifty percent of the nuts and bolts, -and numerous

Ssmall pleces bei ng loste. It was nucessary to. ‘open -nine. sds - of Bokes to'secure enagh



csmall parts to assemble four trwers, It isr suggested that on'future jobs the
;pnds of the boxes containing antenna matcrial to ruppedly relnforced by u31ng\‘
lflron bonds or heavy iron wire well sccureda e A

Erectlnp the steel towers, with the: 1neXﬂer19nced help avallable, proved to
be quite hazardouss One tower was completely wrecked due to.carelessness on the
.~ part of a crane operator,  Luckily wo one was iniwreds . An experienced rigger should
“be available for auch works Ipexrerlenced neople don't r@allze the risk to tom~
2 selves and the eqalpmentq .

It was found the tower parts were not carefully punched, It was necessary’f
“to flle out or re-drill too many holeso ‘ :

Two sloping V antennas were. 1nst@lede The lrns werz 'of No & hard drawn copper
Siwire, 1,200 feot long and enclosed a 33° angle« The apex was 70 feet above
ground. A 600 ohm,’ open wire ltransmission line to the transmltters was unrdo

: One 'V was directed on B8, the other on Fairbanks, Alaska, \ ‘

i . Four half wave doublet antennas were installed. They were cut to 345245 KC3'
. and 6355 KC-for air ground, and 10645 KC and 15000 KC for comparison with V
antennas on point to point at these frequencies. All were connected to the trans-—
“’mitters on 600 ohm,  open W1re transmission llnes using a delta Ymatch gt the
_antenna connectlono '
, One vertlcal antenna, 70 fect high, hav1ng a 230 foot T tyne flat top was
‘,‘installed for a homing beacon at 398 KC, It'was connected to the transmitter on
a 600 ohm open wire transm1551on llnCc S . ‘

. The Beveridge anteénna also was. connedted to its transmlt er on a 600 ohm
‘[ open wire transm1551on line. . When it came. to installing the transnitters and
“power units cur original plans were not adhered tos - It was found that the James—
jway Huts ‘were ‘not sultable for housing transmitters or power units. It was de~
‘,;clded not-to house: the air ground transmitters in a separate buildings It was N
- decided to partition off twelve feet of the operations hut and install the regular
,j[and ‘stand-by 2078 power units here. 4 double wall partitions was built and the
" 'not#e and vibration in the operations end of the hut were negligible. The third
;3}2073 power unlt was not rcmode from 1ts crate beinge hold as an emergency unlt. A

Onc of the two power rectlfier unlts PP 1/FRC was danaped beyond’ repalr 1n
- shipment. Since each power rectifier supplies' power for all T-4/FRC and $-5/FRC.
f~channels in an FRC transmitter unit it was necessary to glve up the 1dea of hav~’f
. inga separate unlt for alr ground service. ‘ , e

S One complete FRC equlpment consists of four T4 /FRC hlgh frequency channGlS,
one T-5/FRC low frequency channel, one dual nodulator capable of voice modulatlng
‘"any two channels and one PP l/FRC nover rectifier which supplies power to all

~ channelée« Any four channels can be operated at the same time, This is se: eacb“o
four operators can control and work one channel at the same time or any one'
Ay operator can work one to four channels simultaneously. For the volume of work;~
1. our. statlons it is believed one FRC transmitter (4 High RF Channels and one:
Low RF Channel, any: two of wHich can be modulaﬁed) will be sufficient, At any
time one operator on polnt to point can have one modulated and onpe unmodulated
channel available, and another operator on air ground can have a modulated and
,,fan unmodulated channel availables If a frequency shlft is necesaary 1t can be .
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'.ea51ly and qulckly done in thls tyr@ equlpment by changing COllS and crystals o
.and returnlnga Therefore it is not deemed. necesxary to Haveé an sxclusive channel
' for sach frequency avallableo On future Jjobs it is suggested that only one FRC
'a\transmltter W1th one spare high RP channel be provided. ; ;

e It was found that the sloplng V antennas worked very'well with T—A/FRC
3 chanqelso The loaded up very easily and nicely. I had the opportunity of ‘
' observ1np nnlv a few days oreratlon but the results seemed very gratifylng.‘

Operation on the low frequencies was not tried. No fuses had been furnlshed‘
with the Tileox 96 200 C transmitter. However, some experiences that we had with |
the radios in the Naval ships and the experience of the Danes who had been e

- operating a small radio station at Thule for several years, also experiences of
pilots who have flovm over the area, indicate that we can predict what our ex—
porlences w1l] be. In the sub Arctic the breaking up of high frequency signals ;
by auroral. 1nterferenqe is accompanied by excessive h1ss1ny and crackling noisess
The low frequencies come thru pretty well at these times. Therefore it has been :
found advisable to have parallel high and low frequency clrcults. . '

( In the far north, a different kind of 1nterference is encountered. Here a
complete blank out of radio signals occurs. Bath hish and low frequencies are :
affected.’ It is as if the power wore turned offs The receivers are silent, no
carrier, no scratching, no squeals, nothing but silencee According to a Danish -
operator, who had’ logped these interferences for two years, they occur about .
every twenty seven days. Generally they last for only a few minutes or a few’ﬂ/f
hours, but sometimes for sevoral days, and in one instance for three weeksc‘ S

G01np north on the nlcona, as we neared the nrctlc Clrcle, we lost radlo i
contact with the ships ahead of us. Ve were the last to leave Boston. &All .
Eurepean and imerican stations, as well as ships at sea to the south of us were 2.
“receiving normallys - This condition lasted about a day. Then we entered the .

- blank out area and were completely out of contact with all stations regardless of
‘locationy frequency-or rower. This lasted for several days: Then we contacted '
- the 'ships to the north and finally normal conditions were resumed. Vhile the .
~ 1nterference lacted ships to the north of us vere unable to hear us though we i
: chnstantly tried to contact them. They were only a €fouple of hundred miles away
- from us. The ships to the north of the interference were able to commnnicate :
between themselves, but all stations in and south of the interference were blanked
out for them also. There were five Navy ships north of us at this time. Also °
 some Navy airplanes were in the area north of us. Most of them had good radio
- equipment. One ship reported hearing stations from Heonolulu and California during
‘the interference. Probably coming over the tope About a month later another
“bank out occurr@do It 1asted only a few mlnuteso ; : ;
From the Danes experlence, commnnncatlons can be malntalned better than A
elghty percent of the time on high frequencies. VWhen the blank-outs occur low ' 
frequencies are affécted as much as the hiph., Therefore it seems i1l advised to
have heavy bulky low frequency equipment at places that are hard to reach kncw1ng
beforc hand that it'will ﬁrobably be of :ttle useo 7

é By elimlnatlng low frequency equirmcnt the number of tawers necessary can -
be reduced. Also the size of the power equipment can be reduced. Less space in
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the orerations room will: be required, and the installation gunerally can be
reduceds <Thule will serve as a proving ground for testlng low and high frequencles
~this winter. Our men there are alerted and anxious to make the comparisonss

L shortage of tools at first slowed down the joba s unloading progressed
more tools were "available. It would be a good nlan to load all tools where
they would be among the first things off the boat, Alsc a tent or two should
be erected to house all tools w1th a man in charge at all times who is account—
able for the toolss

Nuts, bolts, screws, washers should also be issued out, Great waste of
‘thesc things occurs when cvery one poes about opeing boxes looking for what he
want3e

Tents should be set up for shelter and for eating gunches; The éntenne
layout and the layou+ of the equipment in the operatlons hyt as finally 1nstalled
is shdwn on the attachod sketchas e

John Lewis
Engineer-CAh
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