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List of Participating Staff 

Arrived De;earted 

Name Date From Date To 

A. B. Ages 31 May Victoria 23 September Victoria 

w. R. Taylor 2 June 11Wm. J. Stewart11 22 September Victoria 

R. Longbottom (Q.M.) 31 May Victoria 22 September Victoria 
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List of Craft and Major Equipment 

1 CoS.S. 11Richardson 11 

1 14 ft . Fibreglass Lifeboat with portable echo sounder 

1 14 ft. Aluminum boat 

1 8 ft . Fibreglass dinghy 

2 Sets MRA2 Tellurometers 

1 Kelvin Hughes MS26B Echo Sounder 

1 Kelvin Hughes MS30 Echo Sounder 

3 Wild T2 Transits 

1 Wild N2 Level 

1 Kaar Radio Transceiver 

3 SpilJ.bury portable RT ' s 

1 Decca 404 Radar 

4 Alpine Transponder Beacons 

Tabulation of Projects 

Main Projects 

Continuation of transponder sounding between Pullen Island and 

Warren Pointo 

Tellurometer traverse from Pullen Island to Pelly Island. 

Tellurometer traverse from Tuktoyaktuk overland to Liverpool Bay. 

Detailed survey of Coppermine Approaches. 

Inspection of facilities for future permanent tide gauge site near 

Coppermine. 

Area of Operation 

Tuktoyaktuk to Copp ermine. 



May 31 

June 2 

June 30 

Jul y 1,2,3 

July 6,7 

July 8,9,11 

July 12,13,lS,17 

July 18,19 

July 20,21,22, 
23,24 

July 24 , 26 ,29, 
30,31 

August 1,2 ,3 

August 4,5 

August 6 

August 7 

August 8,9,10 

August 13 

August 14,15~16 
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CHRONOLOGY 0¥ BVE'N':PS 

Advance party arrives a.t Tuktoyaktuk to commence activation 
of c.s.s. 11Richardson11 • 

Remainder of crew arrives . Activation of ship and preparation 
for 1965 season. 

Messrs. Ages , Taylor and Longbottom commence tellurometer 
traverses and observations of angles in Kugmallit Bay and 
vicinity by helicopter . Observation of angles at Crater. 

Tellurometer traverse Pullen Island to Mackenzie delta. to 
tie into old CHS control. 

'I'ellurometer traverse to Hendrickson Isl and and at Toker 
Point. 

Continuati on of tellurometer traverse to Ma ckenzie delta. 
Checking of buoys and ranges at Tuktoyaktuk. 

Tellurometer traverse from Tuktoyaktuk to Liverpool Bay to 
tie into 1965 ASE network. Observation of azimuths at 
Crater and Bols (Atkinson Point). 

Buil ding of transponder beacons in Kugmallit Bay. Preparing 
transponder buoy. 

Evaluating a.nd improving Survey with transponder beacons. 
Mro Dennett of Decca Navigation on board to observe field 
conditions and instruct Electronics Technician, Mr. Taylor. 

Detailed sounding of Kugmallit Bay with shore beacons and 
buoy. 

Preparing second transponder buoy in Tuktoyaktuk Harbour. 

Second transponder buoy lost in gale off Taker Point. 

Weather bound Nallok Pointo 

Transponder sounding Kugmallit Bay, (still in scattered 
ice). 

Departure for Coppermineo 

En route, tracksounding. Open water all the way except 
some small floes near Cape Young. 



August 17 

August 18 

August 19,20,21 , 
22,23 , 21.i. 

August 25 

August 26 

August 27 ,28 

August 29,30 ,31 

September 1 

September 2 

September 2 ,3 ,h 

September 5,6 ,7 

September 8 

September 9 

September 10 ,11 

September 12 

September 13 

September lh,15 

September 16,17 

September 18 

September 22 
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Arrival Coppermine . Building tide gauge near village. 

Building stations (previously established by ASE 1965 
survey) in Coppermine A ppr oa ch es • 

Boat sounding and ship soundL~g in Coppermine Bay. Recon
naissance of possible future permanent tide gauge. Moved 
tide gauge to Expediter Cove after unsatisJ.actory results 
village site (too close to river mouth) . 

Weather bound Austin Bay. 

Short beach survey Lady Franklin Point. Departure for Tree 
River and tracksounding island passages Coronation Gulf . 

Reconnaissance sounding between Tree River and Coppermine . 

Boat soundine and ship sounding Coppermine Bay and Expeditor 
Cove. Marking and observing stations . Reconnaissance 
sounding of possible refuge harbours for shipping. Radar 
Scope. 

Tide gauge picked up. Sounding stations retrieved. 

Departed Coppermine. 

Reconnaissance sounding western Coronation Gulf , Lambert 
Channel , Dolphin and Union Strait and exploring of refuge 
harbours . 

En route , slow progress in poor weather with local gusts 
and continuous snow flurries . 

Arrival Tuktoyaktuk , unloading survey equipment. 

Building transponder beacons Kugmallit Bay. 

Weather bound Pullen Island and Tuktoyaktuk. 

Transponder sounding Kugrnallit Bay (Pullen Island) . 

Inspection "Richardson11 by Marine Superintendent , Mr . E. 
Geldart. 

Transponder sounding Kugmallit Bay. 

Testing and evaluating beacons in Tuktoyaktuk Harbour . 

Conunenced deactivation. 

Completed deactivation. Crew departed for Victoria. 
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HARR.AT IVE 

Preparation 

During the winter. 1964/1965, while the 11fiichardson 11 wintered in Tuk

toyakt.uk , her next .f\rctic season was planned in Ottawa anrl the usual arranP,e

ments were made with NTCL regarding fuelling, provisions and the use of one of 

the Eldorado helicopters ; With Federal Electric Corporation regarding air trans

portation along the DF.W Line, accorrun.odation and ground transportation; with D.O. T. 

regarding a rendezvous with the "Camsell" in the Coronation Gulf in case the 

"Richardson" needed fuel and water . Unfortunately, lack of survey staff forced 

cancellation o.f a hyo.rograohic party on board the C. C. G. S. 11 Camsell 11 and the 

launch 11Quail 11 remained in Victoria . 

A fourth transoonder beacon was added to tr..e 111hchardson 1 s 11 survey 

equipment . Mr . L. J . Dennett, General Manager of Decca Radar (Canada) was 

invited to spend a few o.ays on board the "Richardson" , observe the oerformance 

of the transponder beacons and our method of transponder surveying in Kugmallit 

Bay and instruct our electronics technician , Mr. Taylor , in maintenance and tuning 

of the beacons . 

Operation 

Ice conditions outside Tuktoyaktuk initially kent the "Richardson" 

coni'inecl to the harbour longer than expected. However , the El dorado helicopter 

became operational on June 30th and two hydrograohers, assisted by one or two 

crew members , spent the major part of July running telluromet er traverses alone; 

the coast between Pelly Island a11d Liverpool Bay while the remainder of the crew 

continued scraping and painting the ship and repairing equipment . 

Apart from completing various minor projects i.n the imrnP.diate vicinity 

of Tuktoyaktvk, an 80 mile tellurometer traverse w~s run west of Pullen Isl~nd, 

tying into the 1930 C. H. S. network at Pelly Island; a second traverse east of 

.•.•.. / 6 
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Tuktoyaktuk (52 miles) to Liverpool Bay was com~leted ,just before the helicooter 

was required by NTCL for ice reconnaissance . In the mr.an time, the ice in Ku~mc'.lllit 

Bay had receded far enouph to allow the 111iC'har<lson11 to move out of tre harbour 

and test methods of anchorine and stabilizinr her first tr:msnonde.r buoy under 

field. conditions. Transronder beacons had bee11 set up by helicopter in antici-

pation of Hr . Dennett ' s visi.t so that his limjted time would not be C<Jnsumcd by 

preparations . Mr . Dennett arrjvcd ,July 20th and stc:iyed with us five days to 

instruct Mr . Taylor and to observe the performance of the beacons in arctic 

conditions . 

The 11 lUchardson11 started transponder soundine July 24tb, using two 

shore beacons and one buoy. When a second buoy arrived on board the "Frank 

Broderick", an attempt was made to survey with two buoys, anchoring one buoy 

with a heavy Danforth anchor in a !=lermanent posit.ion, fixed by sext~nt, and 

usin& thi.s buoy in comrination with one or two of the shore beacons to fix the 

second buoy. The second buoy , secured with a lighter nnchor , could be shifted 

quickly as the survey pro'?:ressed. Unfortunatel:-,r , this plan never materialized; 

the pQrmanent buoy was lost in a gAle on August sixth. 

We contjnued our survey wjth one buoy , in tho mean time following .icA 

and W<"':tther renorts of the eastern part of .Jlmundsen Gulf where a large ice field 

was drifting between Holman Island and Cape Young and threatened to b"Lock our 

passap.;e either to Copoermine or to Holman Island. Hhen a strong south east wind 

had persisted for considerable time bet ween Cape Parry and Cape Young , it seemed 

more reasonable to try to squeeze past the south edge of this ice fi~ld and head 

for Coppermirc than to fir ht our way to Bolman Island , where the 11 Camsell11 har.l to 

> 

come to the (J1d of t he 11 J3anksland1
'. 

'fhe 11Richardson11 departed from Tuktoyaktuk August 13th and c~mpleted 

her voyage to Coppermine in four days without much interferP.nce from either 

weathP.r or ice . In Coppermine , tfajor Arnott of Army Survey Estahl ishment h<:i<l 

....... /7 
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left. us a chart wHh !)Osit:.inns of ASE stations "i.n the Coppermir1e :irea and with 

these stations as s0uncl.ing marlcs, we could immedjately st.art sounding in Conper

mine Bay by boat anrt shin . ·,,.1Jile the filireglass boat sounded the srallow wat.ers 

around the river-mouth, the 11 Richardson11 explored various inlets, nassai;i;es and 

refuge coves iri the western part of the Coronation Gulf. A tide gauge was built 

near the village and maintained for one week, then moved for an equal period to 

ExpeditOti Cove, where a sheltered indentation near the entrance aupeared to be 

an excellent site for a fL.ture permanent tic!.e fauge . The only objections acainst 

this si.te wo1;ld be its remoteness from the viJ lage ard the diffr::iction effect of 

an easterly swell hittin~ Mc:t cKenzie Point. -Jarious other ooss i ole sites we:re in

vesti,zated; a separate report will f'ollcw. 

Althoufh a friendly and colourful settlement , Goppermine may well be 

one of the worst harhours in the ~-Jestcrn Arctic . Thf~ villarre :i.s sitiJ:ttPd <'lt the 

mouth of' the dver and any ship uith a tlrmJght of ov<::r si..x ['0 et (i.ncl11d.i.m• the 

11 H.ichardson11 ) has to a:rchor at least one mile west of the vi.lhf\f', where there is 

no protection against frequent ·rinds from the f·Ji;: or NH quadrant. Shoals in the 

rivcrmouth co11tinuously shi.Jt back arid foJ.~th ano even a shallow-drau[!ht vessel 

runs aground several times before rEachfop th-a vHlagc. 

There is a we] 1 prot8cte.d h f:aching area below thE rmc trading post, 

where NTCL barges can safely discharge; a good beaching area, however, is neither 

a nr:ccssa!7 nor a sufficient prerequisite of a harbour anci it seems stranr:e that 

Coppermine was selected h.Y' the Eskimoes and subseq1;entJ.y maintained by governm~nt 

a gencir:s as ow~ of' the major set,tlE=>ments in the western arct'i.c, when rmly sixty 

mile.s Past of Cop9ermine, a most invitinr har1)our, 'l'ree t=?. ivr:ir, anpa.ccntly has been 

ignorP.d . 'l'ree River is a natural harbour, surrounded by high hills to shelter it 

from any wi.nd and acc~ssible via two narrow deep channP.] s, which prrc:vPnt tt:e swell 

from P.n t e1·inr: t~'.e bay·. The river provides abundant fresh Nater and is a spat-mill~ 

e:ro1,,nd .for arctic char. 

. .•..•.••• 18 
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l]nfortunately, we were presset:l for t i.mc when we visj ted Tree ~:i ver and 

had to leave a rel i.able a.id detaiJ ed sl.lrvey until a future date when perhaps 'l'rr·e 

Hi ver inay become a potential harbour. 

'dhi) e in the Goppermine area, thE' 11 ~i.chardson 11 carried out several quick 

reconnaissance surveys foj .. the henefit of r·1 shipninr; lines were run inl;o 

Klengenb€r•• Eay, Austin f'3'', '3asil 2a~' llnd n number of' refuge harbours and nassaves 

were exolored between Copperrnine, Tree 1.i ver m d L:idy <'ran kl in Point . 

·~fo had lLttl(; troul)le ohtainirw fresh wciter :rncl fuel. The Co:nperrninc 

ri ve1· has a po•·1erful outflow and onr fr ·sh ·wa t:.er suD;:-ly 1.-1cis rep] enisheci by ouinping 

fresh water from thP 1;.pr:ier laJer of the s'='a surfacl' one mile west ol' C:o:iperwjrn • 

'i'his method, as we lP.arned to 0'.J.r r mbarr·assment, could only be followed in a 

smooth sea when tt:er('~ was li.ttl;;: 111ixin-; o ~· frosh and salt 111at<~r. 'l'he .'.Tr:L shjps 

11 fi.:xp(:)ditor 11 and 11 Banksland11 supplied t,he 11 t:ichardson 11 wiU1 fuel , rnAkinr; a rend£.'Z

vo·;s with the 11 C::imsell 11 unnecessary. 

The ::: L1rvey of Coppermine nay Has ~xtended to Exnedi tor C:ove in order to 

provide shippinr; wj th a more protected anchoraF.e . F.xtra 3ta !..ions were i:>uilt, 

observed and mP-rked, anc: on A.•e;ust Jlst, soe:ndiiu~ of L'·X!'.'r-.di toe C:nve uas compl€ted. 

A fH1 radarscopfl photo,,r.:mhs concluded Lbe s urvcy of Conpermi.ne 1ia~1 and after 

picl-:inr un the ti.de i::auge and valuable survey t01rnrs, the' 11Ilicbar(isoo11 clepart.e<l 

f roll! Co;:.:ocrmine on Sept r.m1ber 211d. 

Proceeding ::;low1:o1 through t he east side of lambsr ·t.. Channel in sur_rrr i sin/lY 

deep water, the 11 ~I. i.chardson11 entered Bi:;rnc:ird )-!arbour on Septo.nber 3rd. -'le moved 

out into Amundsen Gul.r the nf:xt day, buck infr hi..gh seas 1md cont i.nuous squalls, 

which covered the entire co::istltnc betw0eri Rcrnard '::arbour arcl Tuktoyaktul·· with 

::mm1 . hOWevr::T, tht:re :~as no sign o: ice . ·rhc 11~hchardson11 arrived :L.'1 Tuktoyaktuk 

September 7th, dischar~cd suri.rcy equipment, l::>aded 1-1ater and :'.:t.arte r1 transponder 

sou.ndi.n1z in the shoal area east of ?uJ.len Island . One shore hP.;:icrm was bui.J.t on 

Pullen Island and ,;:i second me, at'Ler a de1ay of two cJays due Lo t,he easterl:·1 swe.11, 

w;:is lanrleo. on station H.AN. 

. ... .. . . /9 
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i•lr . E . Celdart, our Harlne Superintendent, arrived from Victoria on 

Seotember 13th, inspected the ship and stayed on board until September 16th. 

•rransp'.:>nder sounding was s t,onped Septe1nber 15th and, after oickin(1 up the beacons, 

tl-ie 11Hichardson 11 returned to Tuktoyaktuk. 

ft two days 1 experiment witb the trn n.sPonder beacons concluded the 1965 

season . This field test, mainly to observe the effect of tilt on the signal 

(i. e . aerial not vertical), cleared up a few questions which had come up during 

the season a nd will be covered separatel y . 

On Septeinber 19th , the 11 ~tichacdson11 was laid up alongsi.Je tJ1e deactiv

ated 111'anksland11 to await the 1966 season . Surve:rors ano crew dE'parted Seot8rnber 

22nd . 

• ........ /10 
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7080 

7605 

7606 

7607 

7609 

7616 

7617 

7626 

763?. 

7637 
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i'itJe 

Demnrcation Poi_nt t o Cape Dathnrst 

Cane 8AthLu·st to Cape PAric'CT 

Ccipe Daring to Camb.d dge B<>y 

Kujma1lit Ba:y and J1rproaches 

'l'oker Point to Gape Dalhousie 

Ljverpool Bay 

Cape BAthurst to Booth Island 

Cape Lvan to Tilm<=>·,r PoinL 

l)ol:1hin aPd L·nion Strait 

Ccpcerminc=: :Uver to Iady ~ranl.in Poi.nt 

Apr:iroachEs to Tuktoyakt11k 

'l'uktoyakl,i ... k I-l<irbour 

Paillia Tslands & Approaches 

La1:Jin; B<:ach<->s on -.r.;str-rn 11.rct i.c 

P·~rnard fl::irliour to Lady /rankl in 

Conrierrnine a11d Ppnroacres 

(N . J~ . • 1'1ew Edition) (H.C. = Hand Correction) 

To follow : 

A list of charts affected by changes takfog 
pla CC-! on the DEW Ltne Sites th:i.s year . 

qcco·•1J'lenri.atj on ----·---
l-l ,. 
& • • • 

IJ . C. 

N.E. 

N. P. . 

H. C. 

H.C. 

P. C. 

u.c. 

N. ::. 

[~ . ·~ . 

f-1.C . 

~i . c. 

I' . c. 

t~ . E. 

M.E. 

. ..... ... . /J J 
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C.) ';:;_ECTT- c; ,, i) Ar.fl ['r •0~1s 

/U(C "{IC 
in 11 ~IL:- '1 C1•'., CA fl l A 11 , '!OV iN8 TIT 

The Radar Reflector rcpocted fallen ovnr during the 196)~ season has 
been rebuilt . 

Lines 44, b5 : A larise h10y uHh r·Hiar rPflector i.n annroxirr1:)te 
µosH i.on 69°46 1 1511 and 132°)+7 1 3011 narks the eastern side ?f t,he 
shoal area during the navi.Eat.i on seRsr·n . 

Page 51 Line 18 : Delete: r-tail Service co11sists of thJ'"!f' 11 ·Lqhts weekly 
to Poli.ce Point , weather pecrn;ttinr . 

Page 56 

?ave 62 

Pa1e 11(, -

Page 123 -

Page 129 -

Page 130 -

Pae;e 190 -

Line 1 : Delete : Iviail Service is provided b;v Lhree .flights each 
week to Police t'oint, wPathr-!r pFrmtttin? . 

Line h5 : Delete : 1-~aj.l Service i.s provided by three n i -:rrts each 
week vj :i Fol ice Point, weather fK•rmj t ti r\'-; . 

I i.ne 29: ·r· e low hills e.:;st of Austin t>ay provide 1 H.tle shelter 
from Strona -;ast:..rly winds, rut the hol<.iinz '-!rounrJ is F"OOd . 

l.ine 3? : A tol\'er, ~nrmountco bv a radar .rnJ'lactor Ls s L tuated 
On Out.nest Tslflr1<l, in r,iosition c.P 0 22 1 21 11 N. ci d 110°)2 1 2')11 "i! . 

Similar Lowers h2vQ br:cn built on ..,wo 1J lll.:lf:lP.d islands, in ~ositions 
68°12 1 h8 11 l . and ll0°5'{ 1 J011 a11d 68°311 1211 N. and 110°25 1 3011 ~1! . 

Li no 47 : Add : ?resh water may be obtained fro:<! two creeks enter i.ng 
the hP.ad ·)[' the bay . The h0ad or ~hE': "bny is -vmll sl-iel tered hut 
hold inp- ~;round is poor . 

Line 5: Add: and in the well Shl''?l L<..red bay . 

Line lli: Del ete : an unnamed oay and sues1,j tute : Klenre11bP.r·g. 13ay. 

Line 2J : Delete: no atttmpt should be made to pass between it and 
Cape Kendall. 

Supp] e•nent 1964: Excel lent holdin · ..,.round has been .found in Exoed
itor Cove . 

Line 48 : D;lring bad easterly or no!'Lherl.v winds, 1.:>r P.r vessels a.re 
advised to anchoc in !!:xp€ditor Cove, while shallow- drau;;:ht boats may 
find refug·e behind the low alluvial islands, n0<!~ the settle:11ent . 

Line 19: Sr.i ~nee J;:i:r . A set of r·a·ifCS has been est::iblisi-,ed , consisting 
of two 30- fcet. towers oainted whtte ; !:.he front ":ln,:;-e in Dosi.tion 
(,9°11 1 ) 11 ~T . ard 091°32 10 11 '. .,the rear range in bcarinr D/J.t:;0 

- l liOO 
f'eet from the front range . 

• •• . .•• • /12 
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"RICI-Lt..JDSOt~ 11 

Since tl1e ll f'.i.ichardson 11 will leave the \~pstern Ar ct Le a.1d head bacl~ for· Victorin 
in 1966 , her survey oper'utions will be limited .i.n tj.me and rarn~e. 'I'he follow~nF 
reconnnendations are based on the cissumptions that the 111-{ichardson11 will leave 
Tuktoyaktv.k for Victori.a on Seutember J st and that an ldorado heJ.icopter will 
ava in oc a va .i.l:JbJ.e in rcarl,y JuJ.y: 

Continue detailed surve~r of Ku~mallit '.~Glv, usini: transponder beacomi. PrioriLy 
Pullen Island acea. 

Complete 1964 survey o,n shoal ana near ,Ja n·en PoL1t. 

Strengthen 1965 telJurameter traverse \Jest oi' Pullen 1sland by a si101·t traverse 
i'rom 11 a.AD 11 t o 11 Sneek 11 • 

i~xtencl 1965 t.elluremet.cr traversr' from Pellv lsland to link up to topot!Taphic 
survey net :i.n the Yukon. 

Cornolete the examlnaLion of the 2 fathom 'S . D. shoal o('f Key Point . 

fncrease sounding coverage nPar Herschel Island. 

S rve::r in detail the slio!Jl orf Cape D;il 1-io.ts-i c-. 

~xtend 1063/196li lwdro~raph i c traverse it;a.r .ren-Stant•)n to lint.c l. o l 96h Lell.ure
meter work at n2lllls Islands. 

Survey ]<-Jillie Isla .ds Ghar!nel. 

Ex'Lend sou nclinf_t of he.;i ch area Par l.1. ( reqliest NTCL) • 

S.;rvey ei1trar.ce o[' Gi.llet !Ja.:1 (Cane Parry). 

Survey Queen 1 s Bay and <Flproaches to King 1 s 1a.v ( Holl-1an Isl.::n1d). 

:i'..el2vel Benchmark 12 i n 'l'uktoyaktuk viJ.lap.:e (this benchmark has occ.::ision.glly 
heen rn if; taken for an a11chor pos I., in previous years . ) 

Survey new DPH wharf at Tuldo:vaktuk . 

l'!Vesti.;:ate possibHity of a beU,::r site for a perm.<:inent tj.de gau~c in Tuktoyaktuk . 
The present site, the N'l'GL wharf, is ·i_n very poor shape du 0. to ice act Loo ;;i11d can
not be relied upon much lonr;;er . This last il,em shoulo. have high priority· , part
icularl.v since NTCL rn;:i~; build a new Hhar" in :;mother locatton :rnd ma~, be persuaded 
Lo inch .. de a t.ictP. ·~:au:·e house in the d,:;si::n . 
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r.011°r:Lt;s101·; 

The 1965 seoson w;:is marked by virtuall~r uninter.cupt"'?d 7ood weathr-:r 2rid 

although ice domjnated OlJr survey schedule , it never caused serious delay. 

'l'he ice lingered 111uch longer in Kugmallit Ra:r th;rn exnected but , while 

shippin~ , including the 11 Rjchardson 11 , had to wait for a break-up, the "€ldorado 

helicopter .remained av0ilable for our coast survey. Supported by substantial 

funds to charter this helicopter, we were able to make good prov..ress in fine 

weather and complete our projects hef ore break- up. 

ll~avy ice concentrations in Amundsen Gulf almost frustrated our voyafc 

to Coppermine. The coastal waters between (;ape Young arid Cape Lyon are deep; 

there would be no f.'TOunded ice floes to hold back a large ice field and leave a 

protected channel i'or small craft as the 11?.ichardson 11 (as was the case in 1962 

when she successfully negotiated the shallow waters along part of the Alaskan 

Coast) . However, a~ain we were very fortunate to 1·1 nd our p~ssage hetween Cape 

Lyon a"1d Cape Young cl0ared by continuous, strong south east wlrids only two da.vs 

after it had been reported a congested area . 

'l'he foregoinl'.1'. remarks J.ndica t,e how much the sur.cess of .::i summer ' s work i.n 

l 
the Arctic depends on the weather~ caprices; and hoi.,. the odds for success jncrease 

with a more flexible survey program , a program which prov'i.des f0r aJternatlves if 

ice and weather prevent a ship l"rom enter·rng a certaLn area (Sachs Harbour, per-

haps even Holman Island would '.lave been alternatives had Lhe ice stopped us at 

Cape Lyon); or from leavinr; an area (the helicooter traverses were the alternate 

projects when Tuktoyaktuk harbour was b.Locked last, ,July) . 

. ••....• . . /14 
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SUGfl~STIONS 

It wiLL take a number 01 years before r,he l[ydrographic SE=!rvice irt the 

Wester n Arc·uc has established a survey pattern wh:Lch is compa t i hl e wit h t he 

many pecul 1ar1t-1es oi' that region . In tne mea11 time , however , we shoul d att empt 

t o pr ovide ShJ_pp:rng wit h any int'ormati.on we can possibly gather j_n the s hort sea-

s ons avaiJab.Le -r,o us; we shculd avoi d a time- consumint: detailed survey of fairly 

deep .:md safe waters when cnt,i.ce areas frequented by sl'iipning lack even a sketchy 

reconnai ssance serve:r and it seems only rcc>sonable to propose t hat the Hyrlro-

gr·aphic Service <?;i ve bifh priority to the irnrnedia te needs of NTCL shipping any -

where between Demarcation Point and Spence :!3ay. NTCL shins cire the only merchant 

s hips usine; our hydr ograpbic charts in the Western 11rctic at the present tjme; 

the:,r often have to operate ]n unknown waters under very difficuU conditions . 

To c.grry ovt her vast proeram in ·Lhe ~·:estern Arctic , the ITydro.sraph:i r. 

Service operatE::s at pces8nt: 

1 ) 'T're 11fhchardsonn, a sixty tons vessel , with seven men crew , inch.ding 
two surveyors ; 

2 ) A party of two hydrographers on hoard t he DOT lir;ht ice breaker 11Camsell 11 , 

supported hy her helicopter and the hydroeraphic launch 11Quail 11
• 

The "Richardson" has an active season of at most 2 1/2 months ( 1 July -

15 September), winters in Tuktoyaktuk and has t.o l e;:ive the Arctic every four years 

for a refit in ITictoria . For this refi t , she must denart f rom Tuktoyaktuk not 

later than the first of September in orcier to nass Point Barrow before the ice moves 

moves ln again; Rnd wi 11 not return to Tuktoyaktuk before the sef!rin0 week of Au0 .. rn+ 

0f the fol1owing ye::ir, ::i ·- r-; in becatise of Point ::c:i rroi·J . T'his mecms that the ir"i ch-

a:rdson 11 loses 40% of hr.r precious survey time in two out of four .rears only because 

V:mcouver or Victor-La J~ave better dock anrl rP.ociir facill-ti.88 U1an Tul:-toyaktuk . 

. . . . . . . .. . . /15 
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r1:ould it not be rnore practic3l to c:ipproach NTCL wjth a request., to accom

modate the 11Richardson 11 in the floating drydock in Tukto.vaktuk for a quadrennial 

refit, and inspectj.on than to send her twice t,hrou:~t· the ·~erin.':" Strait? U ma,y 

be are;ued ttat the 11 Richardsonn will still lose mLlCh survey time because the 

dock is activated during the suimner months, i.e. di.-..ring the 11Richard.son11 s survey 

season. She might ente:~r the dock irn.11ed.iately before Lhe dock personnel leaves, 

in the begi..nning of Septernher, stay in dock :::ill wirrter and start her refit in 

Hay , long before break-up; or her refit might even bP-gin in SE:ptPml>er wlien sorrw 

heavy parts cm1ld. be dismantl ed cind shipned south by bar£!e to he returned j n the 

spring. Sp€ciaJ blocks would have to be made and c .. ipped North "by barge or by 

11 Camsell 11 ; extra personnel and some equipment woulti have to be flo•m in. 

Achnittedly , .1 refit i..n a reP1ote are::; as ·rulrto,.raktuk would be a !>e,:i vy b .. rden on 

our ~>:<·j n<:~ room department, but thP. :;il tP.rnat) ve , havinf~ this 1 i ttle boat struf!~:le 

her wa J' in and out of the Arctic two out of four seasons not only seems ineffic

ient but also rather risky. 

After two successful seasons ( 1 6J ;:ind 1 t2) for ouf' h1rciro"-ranhic pnrLy O/b 

the 11 camsell'1, hydrozraphic activities came tc a virtual standstill in tbe nf'JCt 

three season: The 196-) seCJson did not st;:irt before thi:> first of Augus t clue to 

the 11 Carnse1Ps latP. 2rrival in the Arctic. Ice condi~ionr. in 19611 were so bad 

that th<" 11 Camsell'1 spent four weeks tryinr;_- to make her way p';)st 0 n.i nt B.qrrow , 

was helped out hy the U. S . Coastguard heavy ice breaker 11Northwi..nd 11 , and arrived 

so late that the hydrographic party awaiting her in Tuktoyaktuk h.::id to he sent 

back to Victoria . The 11 Camselli' left the Arctic in late Sentember without any 

hydror.:r3nhic qchievewmt and suhrequentl:l lost the 11 Quail11 in a storrr: . No hydro

graphic pnrt.y joined Lhe 11 Camsel1 11 in 19f5 hecaus~ of 1,qck of staf C, but even if 

there had bP.en a p;:rrt~r, VAt"l little would have been accomplished. ThA 11 Camsell'1 

again snent consiuer.;ible time tr:rin~' to break tier way pR$t ~:>oint Rarrow and con

tin'1ed escort·i TI£ ships in Lhe Queen Haud "ulf and the 11:astern Amundse!l Gulf until 
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late in the season. 

Disregardinr; the occasional lucky se:.1son, we may scifel;r assume that the 

"Cams ell" will never be a major asset to our hydrographic oner at.ions in the Arr.tic . 

Per main duty is to 9Hsist shippirn:· and we cannot. exnect her to rrive priority to 

hydrographic work . This is a bit unfortunate because U:e hydrographic party on 

the "Camsell" represents the ideal mobile u.nit in the Arctic : two hydrographers, 

a helicoptP-r and a launch operatine- from a lir.;rt ice breaker . 

A c;si r~in~ that tre -.'estern Jlrr.tic is considered i.'nportanL enouz11 tn extend 

the rart- time hyr:lrozrapbic role of the 11 r:cimsell11 to a full t.irne operat i.on , the 

buildinq; of a new ship wouJ d be inevitable . The hydrog·r·Dnhic service could cony 

the 11 Camsell11 , perhars add one or two launches and a ch.:irtroom , S1Jht.ract car~o 

space and jum'oo but would nrob.:ibly end up 1-rith the same <fraught of sevent0en feet , 

a liability f'or a survey ship +,n the r,,Testern Arctj c . 

For the design of a new Arctic su.rver ship, J sboulc'J Ji ke 1:-o s 11b1d t the 

fallowing su mes tionG : 

She should winter~in the Arctjc. The alternative, an c:inrmal voyage alonr; 

the Alaskan coast woulcl. involve a time- consuming strugel6 t;broue-h heavy P'Jlar ice 

bet ween Icy Cape and Barter Island. 

She shol<ld accommodate a char t.ered helicopter durinrr the summer, to set 

up visual or electronic shore control, locate shoals frof"1 the Air and cHrry out 

ice reconnaissance. 

There should be decksua ce for one or two soundin~· launches and an inflat

able boat with 20 hp outboard rnotor for quick shore communications. 

Her bunker capacity- and storap;e space for provisions shoul cl be larfe 

enour.h t o carry her through one surruner and ;:illow her to winter anyi-vhe:re . 

Her two protect .;.d pro'.le]lers, powerful enp;in<'s and reinforced bow should 

enable her to break through fairly heavy ice to reach her survey areas . 

. . . . . . . . • • /17 
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She r.>hould havn a very sh.:ill o~r {tf'BU?l't, if noss iblc- six or sevi=:n f PPt ~ 

This bst noint may !Jc: cunsidered impracticable , since it., does not. easily agree 

with ~:omc of the "'.)revi ous SUP,~c>st·i ons . l!owevcr , it is a necessar.r concli t.ion if :it 

is postulat.ed th::>t she shoulci rem;:iin in the Arctic . Only a ship with a draut_~ht 

of les~ than J 2 feet can safely ent.er 'Pukto~r2ktul~ Harbour and bP. docked for re

pairs and inspection . A shallow droue-ht com.bined with large bunker car;acit.y and 

powerful engines wouJ cl require a 1a.r!:e bea(ll , fla L bottom . I "L rnir-ht be ;:irgued 

that tl-:i :- type of ship woulC. not survi.ve an arctic gale. NTCL towboats ver:f sim

:i.lar to t;1is desirrn have Jeen operatinf for several years in open water and in 

adverse we,::ither ; the i r draup:ht or six feet. aJJows these very m<inageable and 

poweri\11 sh:Lr:s to P.nter :iny shnJlovi 'c..\'.1~· or rivP.r rnou.i,11 ; emergeucy r'C'pairs Celli be 

ccirriecl out on the bench . The helicopter declr wo;Jld be vulner~bJ e in rot1 "'h SC·"'"", 

hut instlf)~d o.f .3 teles(:onic han<~ar, a h'31Y8r mir:hi, be designed , H ich could ['old 

out si<"lcways to form ::i he] iconter ,Jeck . '!'he heUcooter woulo f'J,v soul)1 short.1-r 

;ifte.r lay- uri in SentembE":r or October acd return .in l.he snrinr . 

Some of the foregoin;· SUft.i;esLions may s r P:n smnewhat radic:.:il t'o.r a '311rvey 

ship but it would he very cli.fficuJ t Lo f.'ollow a conventional oesir-n af'"r eeabJ.e 

wit h this unusual mad Li.me reeion. 

. ......... / 18 
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PROJECT REPORT 

STATISTICS 

Project No: Title: ~'il!T'l''n!' 11::~cn c , r::f;s 11r.:cv.1mPSON11 

Category: Oceanographic factor: H.I.C. A.B. Ares 

Total staff participating: 2 

Total Personnel participating: 7 

Q:e._erational Craf~: - Shi}.>S: 1 Launches: 1 

Helicopters: 1 Land Vehicles: nj 1 Other: nil 

Date commenced: 30 June 1965 
Date completed: 17 September 1965 
Total number operational days: 80 
Days lost due to weather conditions: l1 
Days lost, other causes: 0 
Total days actual field work: 76 

Triangulation Control: 

Minor Support Craft: 1 

Control Source: ~~~~/Hydroo./.-0.ra.~~~: 

Control method: 

Traverse distance: 1)6 miles 

Noo Traverse stations: 21 

Total Stations occupied : 27 

Total Stations monumented: 16 

Total Stations recovered: 23 

No .. Towers built: niJ 

Average Tower height: nil 

Astro observations: mil 
Sun Azimath5 : 3 
Sounding: 

Ship,Sq.N.miles: 150 
.-' 
:> 

Launch~ . . 1 2 . .. 
Multi-craft • • Nil 

Stretchline . . 
Other : 

Total linear miles: 1928 

T4'1:a.B-~i-On'fTraverse/T~~ 

Scale: 75 ,0'.)0 Interval : 1600 Fix method: 

2r: ,O()i"'r S201 ' . 0 . . 
25 ,000 5201 

: 

: 
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Sounding (Cont'd) 

Total, sq .. naut. miles: 167 
Shoals examined, ship: Nil Launch: dil 

Shoals swept: i·':il Method: 

Channels swept, sqo naut,. miles : NjJ Method: 

Bottom samples: ~!il Method: 

Oceanographic stations: ;;-i_l 

Wharves surveyed: 

Shoreline method: Phot.o·~·raphy 

Total shoreline, naut. miles: 8 

Aerial photography; date flown: 

elevation: 
July , J965 

600 1 

quality: cood 

type: bl/w 
eK"ff~ll:~nt:l~oodffa~r~p(:)e~~atis~actepY 

Tides - Water Levels - Currents 

Gauges established, recording: nil type: 

Gauges established, staff only: nil 

Datum established by (method): J.i!yj_sting t1ecord~ 

Bench marks recovered: tril 

Bench marks established: r"iJ 

Current measurement stations: Nil 

Aids to Navigation 

Aids established: Nil 

Shore aids positioned: Nil 

Floating aids positioned: lhl 

Photo-identification 

No. stations identified: 16 

Airphoto altitude: 600 ft . 

Targets used, type: Army type signal Towers 

• • •• • •. . •• /20 
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Special Statistics 

Helicopter flying time L~4 hours 
Linear Hiles Heconnaissa1·1 ce Sourirl.ings 1211 

" 11 Transponder Soundings S6h 
11 11 Sextant Soundings 1.53 

Work Distribution 

Percentage of total work time: 

Control Observations 

Sounding, basic 

Shoal examination, sweeps, etc. 

Wharf surveys, stretchlining; 

Tidal/Water Level work: 

Sailing directions, place names: 

-26 % 

so % 
%· 
% 
% 

Data processing, sounding, computations, etc. 

J % 
8 % 
9 % 
6 % 

Evaluation Transponder Beacons 

Investigation site tide gauge 

Field Sheets to be submitted: 

Special data to be submitted: 

% 
100% 

2 

Report on tide ?:<lUC-8 site Coppermine 
f?.e'!'.lort on evaluatton transponder beacons 
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APPENDIX 

Statistics 

Tidal 

Currents 

Sailing Directions x 

Illustration x 

Geodesy 

Place Names 

Photo-Ident. 

F,,S.. WA 10037 

F .. S. WA 100l.i2 

Chart Chronafl~x 
b§.. 

Nos . 76oh , 7605 , 7606 7607 , 
7637 , 7600, 7f16 7617, 
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PROJECT REPORT 
PROJECT SUBMISSION .RECORD 

TITLE: 

PERIOD OF OPERATION: 

30 June 1 6S - 17 Sept . 16S. 

x 

x 

x 

x 

x 

x 

M · 7626 , 7627 , 7632, 76··7, 
76li)' 7670' 7678. 
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SP~CIAL REPO~T ON 'I'RANSPONDER BEACONS . 

A detailed reoort on the use of trans9orKloc beacons in hvcirof"raphfr 

survey.i.nr; \ms submiLted by !Ir . Thomas D. lrT. McCulloch 1n 196)1 <1nd the .followinc 

report should be consjdered as ?. supplement to hi.s report . 

One of the 11 Ric:hardson11 s commitments for 1965 was the J'u:cther evaluation 

of the transponder beEicons , which had been used in the 1.:estern Arctic for the 

first t Linc in Lhe previous year wit}: good results . However, a number of quest.ions 

remained unanswered at the end of the 196~ season .:n~ d in order to assist us with 

his expert advice , Lr . Dennett, General r'1.anal!er of Decca (Canad::i) Ltd . arrived 

July 20th , four days before the 11Rj ch:3rdson11 left Tuktoyaktuk to start transponder 

sounding in Ku~'lla lli t B:1y. ,fr . Dennett instructed our electronj cs technici<Jn, 

.lr. 'fay] .ir , in tuning the beacons and 3lso had an opoortunity to observe the per-

formance of 11is beacons in the Arcti.c. 

Sbort-.ly l1efore Lhe "Richardson '1 started SOt.ndin[; , ."l hyd1·ogcanhic buoy was 

equipped with a transponder neacon and a s::itisfc:lctory way w;:is found to anchor 

thi.s bnoy securely arid recover it qn·i ckly without ovr.rlcading th n 11 U chardson 11 s 

li;::ht tackle . This buoy , the nnizzy Duck", became an i.nvaluahle part of our 

survff;. ~-.1h••re the ranFe of one or i.he shore beacons fell short of an are::> to he 

sounded, th12 huo;I' was dropped , lts position fjxed b:r Lr:::o1 sponcler distancE:s anct 

sextant .:rn1{Les (if possibJe) and a cJrc1,lar area or: approximately five mlles 

radius could be added Lo the existing soundir.,_ cover:-tf"e. The surve~r r::Jdi us of 

five miles was governed by the minimum angle of intersection betwt.•en pos.i i..ion 
. 

circles rather tba n hy the r~nge ol' the buoy;\ signriJ (which usuc:i Dy exceeded 

five miles) . A second buoy arrived in the heginninl.?' of August and •:as ;rruricd-

ii::itely equipped wj th a t.cansponder 1leacon to extend the survey hy simultaneous 

use of two buoys and Lwo sl-iore be!3coris . Unfortm1atel, , this second buoy was lost 

in a e;alc tL.1r Lng her first Lry out. 

• .. . ..••. . ,123 
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On the advice of ,fir . ~ennett, the use of ::?ndar 'Zeflector touers as bases 

for transponder beacons was avoided, particul'.:irly because in. 1961.i l.hese towers 

seemed. to be weak links in our survey p=ittern. Instead;we tded a design of a 

20 l'oot al'J.rlinium telascooic mcist supporting· a '.lletal box to hold the beacon. 

'fhe mast, held ln posit, ion by nylon ~uys, was easy to assemh1e ar.d quit-~ strong. 

As in 1964 , 12-volt batteries supplied power to the beacons. C1ne fully 

charged bAttery keeps a beacon operati ng exactly one week. It, is remarkable t"bat 

the beacon continues to operate until the very 11 last drop" of the battery; the 

signal keeps coming in c1early until it suddenly (without first becoming weaker) 

rtisappears. The battery then is absolutely dead. 

During 1-'Ir . Dennett ' s visit, the 11Richardson11 c<nTied out a few test runs 

• Sin KugmallH Bay to observe Lhe perfo1·mance of three be,:i cons, ulaced on stations 

11 Ice11 , "Lif 11 and 11 i1.ad 11 • The beacon. at 11 Rad11 (d:rums) was held out to a por oxima tely 

15 mjles (the sane dj_stance as in 196h); the signal from 11 Ice11 (telescopic mast 

on 'l'oke:r Point) , a new be::icon, remah1ed ve:ry stron'.' '3 s far as 21 m'l.1es a Del 11r, Lf11 

(telescopi.c mast) faded out at ahout ten miles, but) at a different beadnr;, came 

back strongly cit B miles. 11 R.ad11 also cmne "back at a different, hearine (SF.) 

beyond the vi.sual range, was still vi sibl8 at 22 miles . 'l'he unexpected dist~rnces 

beyond optical ranre coi.tld qui\,e well be explciined hy the phenomena of ductin~ and 

refraction, but we were still unable to explain why the sienals at times .faded out 

at distances very much smaller than the visual ranr;es. It was at times a frus-

trating experience to lose 11Lif 11 s signal while we could sliill see th.c station 

through our binoculars~ It was purely by acctdent that the cause of tris myste:r-

ious Jading out of the signal became clear . 

After the buoy had oeen droppPd off Toker Point one day, we observed an 

um.suall '' weak sigm.l, which faded out cr>mplctelv at a distance of three miles, 

desnite tho fact th;::it the sea was smooth and the weather clear . ·rle retu:cncd to 

the buoy, found connections anci batteries o.k. but noticed that sorne ballast had 

••.• •. •• . . / 2h 
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~:hifted and tMt the buoy had a .list . The bal Last was stcaip:ht,ened out and, much 

Lo our surprise, the b!'la con 1 s range immedJ a tely increased b.3 ck l,o normal . ObviousJ .Y , 

l;hP. aerial ' s :mgle with the vertica.l was an .impor-c,a1rt f'act,or . I~ mirrht als" exol<:1in 

why stat.L.on 11R.ad 11 tbu:i.lt on ·'1 t"tnrl.y t1or:u>.om.al platt·ornJ h;id a norrnnl range in 19<:-1.~, 

Hh1J e stat i-:m "Warren" h·iitn i.ts beacon lean111p, rorwar<.l on 2 wooden beam protrurl1ng 

from the station' s la1,t.ice) never lived up to its rane;e . And i.\, micht also explarn 

why we lost. t.he signal o.r st-at ion 111.u " mllcn sooner Jn bearing s~~ than i.n hei:ir1.nr: 

NF: ; the telescopic mast. was lean Lng J'orviard sJ.1.ghtly Jn a N'1J direct1on . 

At th-:- e::nd or ·uie oeasor. , t«"€ r;nrricct out a field e>:rieriment to test the 

fore~ oint: ob2crvatio11~ \J!l(ler c.:r1tro1J e<l contii t) ons : All three hH,,cor s were moved 

to a lHtle hi.ll flve 111.iJc:::; inla1d :rofll t.hc .. ;Tr.I. wharf. The 11 '.Uchacdson11 was 

sh.i.fLecJ t.o a bel'tli where no obsl.ructions would affect the sigual;; . 'l'he three 

bF"<·ons were successj vcly !)Llt on top of R tc.>lescopic mast and !:.rhilc this mas L was 

slowly .cocked rorward a11d backward , the signal on l:.he 11TUch;irclson 11 s r.!ldar screen 

wns closely watched; the fi.elc narty, of course, ke!)t in tou.ch wi.th tnc 11 R.ichard-

sori 11 hy radio telerihone ::il 1 throue:h V·,e on"'ra tic·n . iber1 the mast had an inc) in-

.;i,ion of five dr>f'.rees in the pbn° o:O tr.('! 1 i.nc of sie:nt, the sir_:nal disaooearPd. 

:1owever , t,i]t.iw i,lw m;rnt in a nJanE" pe.cpPndicul"'r tr:. t:r·e Jir.e of si~~ht had no ef-

feet on t.he si.2:ra1 str0nr.th . Tt was thus proven conclusively tnat , t'or i·est per-

formance, the <!eri.~b have to bE: nerfcc·tly v· rt.· (''11 • . 4 sm~ll circi.;lar level had 

bc.en :;lued to th,_. beacon i'or this Durpo~;e hut we hrid been 1.Jn<.i\-Jat'P. of the ilr port-

a nee of tr is ouchle , oarticitlarly ;i l'tcr two of the hubh] es nad collle off wi thou L 

nny- effort . 1-loreover , we c:.id not th-Lnk U1:-1 t the aeri.aJ ' <,; tiJ t, htic1 s.1ch an e.rfect 

on thP si~n::i1, s i nee i~he beacon performed qui t.c well on the buoy, wr i ch of eo·· r~;e 

was never on 1:in even l\eel. At.ai.n, the hno~r norMall~r '·l[!~ nPVPf' off level for <! 

prolon:'cd periccl. i..it.nf:C' and '.rhen it. was, thP ~irnal at on~r di ::ar-peared be:;on<'i 'l 

thr-fle miles' range . 

'l':--e t.cst als0 nrovided us with a u.niqu"' opoort.uni:t.•r to check the per-

/ r, J 
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forinance of all three hecicons l1nder exactly the sa:-11e condit:i 011s. \!e rhi:covererl 

that the thrPP beacons did. not O'-'rform ec;ually W('_JJ; in facl. the si«n~J or one <Jf 

the beacons purchased las l. y8ar harrUy .Tppeared on the screen at all w!-.ilP. t~:e 

si;:;nfl1 of the recently purchasecl beacon was extr8mely strong . -;le hacJ been m-J::ire 

of this difference but tho\....Fht that it was clue tc their relative location , not Lo 

their individual performance . 'l'hi~ rnatLer has "been renorten to Uecca Na vigation 

in Toronto and all three beacons have been sent to Toronto f0r a thorouri;h check- up . 

'rhe corrf·ctions which we b<id applied i,o our transpGnder read. i.1y··s due-L.ng

the season werE": also ct•ecked by tellurorrieter distancPs a11rl 1 • .:-ere c:onfi·\med to he 

- 0 .16 n . rn . for t1ll three beacons . 
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The rant:e of P transncr.der beacon cnn be im1.ir·0•Jc·d corsiderflbly b~r care-

full:r levelJ Ln_; the beacon . 

Rain and fo~" af feet the signal badl ' . ~hen'! i. s no evid"'nCP th::it ice 

The om1ei" sunply by acic. hat.t~~rie!J ts satisf:H:tor'r . ·r s re is no ncF.:cl 

f'or any type of gi:mera tor , which p.cobab1y \·mnld outlrs l, a battery hut W)Uld most 

likPly be mon=i exr1,nsivc , much heavier and Hould ha vu more vulnerable parts . Tr1e 

beacons 2re generally built near the shorP, so l.r1nt batLeries C.'.ln e1silY be 

chanr;ed by boat once pP.r Wf'e 1~-. 

The accur<Jcy of thP. transpo:viec metho•l shou1(1 hf- i.i'1provd h:· the Lristnl -

det~ i 1 ill rc;icii.t"f di.stances. lJithout such :: devi. ce, :J ~·et or distJnCBS read on a 

rctd.:>r nct·crm c<Jnnot be expecteci to provide as ·ood a fix as 3 set of' sext~rnt, angles. 

The t,r~1ii:=;po11der be"l.cons ar'": cef'iriicJ·r C1!'1 30Sf1. to our Arct ic 1rork, :ic:irt-

icul1rly 1-1rt?re a riuick survn;Y' ls rcqui:red jn poor vis.ihil.i.t,v; 11owe'.rer, they are no 

major brcakthrour.h .in hyiror-raphic s·..irveyinf!' . 'flt'e~' :lo n0l, C3l'.'Cr our srmndina CJ.""r->1-1 

hPvond the oni'.icnl ranee . 

•'inally, AS fnr as the s'fiore beacons Are concernPd, i.s not a great de?] 

of energy waskd by radint.ion i1! all Jirecti.ons? 1:oulc i.t not he possfolc to con-

ce1:trril.,e the radiated enerpy in ~ sector covtrinr· our S'.lrve~r area, th1:s o0tainin~ 

a stronger signa 1? 

. . ••..•... ·' 27 
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The 11 C;1msell 11 operated Df;-3.ir:. wittiout ::i '1ydro2T~r:>hic t8<:im i.n tre i0t:5 

f1ela season, rlue to l.::ic1: o" :=;La.ff . Tbe new lc:mnch 11Quail" re1w-1jned in if·ictor"La . 

The 11 C;:irrisel.l 11 obtair.ed traclrnoundings in some areas , affectinv the 

fo1lowint; charts: 

7081 , 7601~, 7617, 7618, 7678 , 7682, 7696 , 

7t97 , 7705, 7706, 7733, 7735. 
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Location of a future permanent tide gauge at Coppermine. 

On August 17th, the "Richardson" arrived at Coppermine to survey the 

approaches and to investi gate the possibility of establishing a permanent tide 

gauge at Coppermine. 

Since the .approximity to the village would be desirable, we initially 

chose a sit e near the mouth of the river (appendix VI). An Ottboro t i de 

gauge was established on a rocky ledge, sloping down to a depth of three feet 

at a distance of five feet from the low water line. Unfortunately, the graph 

showed a very smal l range, probably affected by the river flow. Other sites 

along the shore were too shal low to be considered and would be badly exposed 

to ice during break-up. The tide gauge was maintained for one week, while 

several other possible locations were examined between Expeditor Cove and the 

mouth of Coppermine River. Finally, a good site was found at the entrance 

of Expeditor Cove and the Ottboro was moved from Coppermine to ~editor 

Cove. 

The site in Expeditor Cove (appendices V and VIII) is a small cove 

near Mackenzie Point, well protected against wind and swell. The steep shore 

rises about 40 feet above high water. The sea bottom sl opes down to a depth 

of between six and twenty feet immediately below the rocky l edge. 

Per se, the location appears very good for a permanent tide gauge. 

However, maintenance would be a major problem. In order to keep the stilling 

well ice-free, we would need a small generator to supply power to a heating 

coil. The generator and tide gauge would have to be looked after by an 

attendant living in Coppermine. This attendant would have to travel a 

distance of four miles to Expeditor Cove by canoe in the summer and by dog 

team in the winter. I discussed this matter with Mr. A. R. Pedersen, the 

Northern Administrator in Coppermine. Mr. Pedersen assured me that he would 

• •••• • /29 
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be able to locate a reliable resident to take on the duties of an attendant. 

He suggested a monthly salary of $100.00 - on a base of three inspection trips 

per week. 

Conclusion 

The immediate vicinity of Coppermine cannot be recommended as a 

site for a permanent tide gauge, due to the following factors: 

i) Tidal range affected by river flow. 

ii) Damage by ice during break-up. 

iii) Very shallow beach. 

However, there are several excellent sites for a tide gauge within 

reasonable distance from Coppermine and although there are maintenance 

problems, it seems quite possible to establish a permanent tide gauge in the 

Coppermine area. 
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Illustrations and Sketches 

Appendix I Sketch of a Transponder Buoy 

II Activation of the "Richardson" 

III Photos of Tuktoyaktuk 

IV Radarscope Coppermine 

v Possible Location Tide Gauge Coppermine 

VJ 
' ' ' ' ' ' ' ' ' ' 

VII Survey Sketch Kugmal lit Bay 

VIII Survey Sketch CoppermiI!e 

IX The 11 Hi chard son11 s Vor;a.ge to Cop:9ermine 
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Ju11e 1965 
• 

Cutting a hole in seven feet 
of ice for our water supply 

Appendix II 

"Richardson" in ice alongside 
"Banksland" , Tuktoyaktuk 

Provisioning by bombaridier ... 

. . . . until the ice became too 
thin 
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Tuktoyaktuk 

Apperidix III 

Break-up: June 21st 
~loating dock in background 

NTCL wharf with 11 Richa rdson" 
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Appendix IV 

RA1)ARSCOP"S :PITOrrOGRAPH 

Approaches to Coppermine; Position: Blaze Isl . 325°-0.5 n . m. 
Heading 145°; rang·e 3 miles 
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Appendix V 

Pos~ible LocatioN of Permanent Tide Gauge, Coppermine 

fvlackerutie l?t 

South Shore Expeditor Cove 

All three photographs apply to the site at Expeditor Cove 



( 

• 

( 

'. 

... . . . 

Appendix VI 

Expediter Cove 

Coppermine Village 

Copperrriine Village 



. . . 

Appendix VII 

Survey of Ku gmalli t Bay a1,d vicinity . 
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Appendix VIII 

Survey of Coopermine 
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Appendi x IX 

Sketch of the "Richardson 11 s voyrcge to Coppermine 
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