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A report on the establishment of precise astronomical 
stations along the British Columbia-Northwest Territories 
boundary east of the Liard River 

C.H. Ney, D.L.s. 
Geodetic survey of Canada 

In oompliance with instructions received from 

the British Columbia-Yukon-Northwest Territories Boundary 

Commission,* the organization of an astronomical observation 

party to establish preoise latitude stations at intervals 

along the 60th parallel of latitude east of the Liard River 

was undertaken in May, 1950. 

From the meagre available information pertaining 

to the area adjacent to the theoretical boundary, it was 

apparent that the transportation problem would be difficult 

to solve. Whether or not the Petitot River, which crossed 

the boundary a number of times, was navigable for canoes or 

flat-bottomed boats was most uncertain. However, the existance 

of a canyon and many rapids on the most northerly 40-mile 

stretch of the river was definitely established. 

Q,uestionnaires regarding the f'easibility of landing 

on the Petitot River in sum:rner with pontoon-equipped planes 

were sent out. Mr. R.M. Crowther, the former owner and 

operator of the Musqua Air Service at Fort Nelson, who had 

been operating in the Fort Nelson area for three years, 

reported that he had f'lown over the Petitot River a num.ber 

of times. From his observations of the local conditions, he 

considered that su.nnner aeroplane landings would be very 

hazardous or impossible. 

The use ot paokhorses for transportation was given 

scant consideration due to the remoteness or the theatre of 

* Composed of Mr. B.W. Waugh, Surveyor-General 
of Dominion Lands, Chairman, and Mr. N.C. Stewart, 
Direotor of Surveys and Mapping of the British Columbia 
Department of Lands and Forests. 
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operations from Fort Nelson, the nearest possible base, and 

the prevalence of soft muskeg in the area along possible 

routes leading to the observation station sites. 

In reply to an air mail letter sent out early in 

March, a radio telegram from Mr. R. Cunningham, Manager of 

the Hudson's Bay Company at Fort Liard, was received on 

April 6th. From this oommunication, it was learned that the 

Petitot River was. navigable for shallow-draught, flat-bottomed 

boats or canoes for three or four weeks following the spring 

break-up, provided that sufficient mechanical power was 

available for propulsion. With this definite and reliable 

information, it was decided to attempt water transportation 

for the first 60-mile stretch of boundary lying to the east 

of the Liard River, by descending the Fort Nelson and Liard 

Rivers by boat, and then ascending the tributary Petitot 

River from its mouth at Fort Liard, for about 90 miles toits 

most easterly crossing with the 60ih parallel of latitude. 

For the remainder of the boundary line lying to the east of 

the last mentioned point, it was planned to use aerial 

transportation, provided that lakes suitable for plane landings 

could be found on or adjacent to the boundary. 

On May 14th, I left Ottawa for Edmonton whioh was 

reached on the morning of May 17th. On the evening of the 

same day, I continued the journey to Dawson Creek whioh was 

reached on the evening or May 18th. The next day, a number 

of purchases were made looally and truck trans.portation 

arranged for the shipment of canoes, instruments and camp 

equipment, from Dawson Creek to Fort Nelson. For safe-keeping, 

the shipment was consigned to the Hudson's Bay Company, which 

has a storage warehouse on the west side of the Fort Nelson 

River, aco·essible by truck from the Alaska Highway. 

At Fort Nelson, considerable difficulty was 

experienoed in hiring suitable river men acoustomed to handling 
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small boats and canoes in fast water. Most or the local 

trappers had already returned to the settlement from their 

t .rap lines, but the majori ty of them were, for the time 

being, so well supplied with money from their recent fur 

sales, that they were not. disposed to accept employment on 

a survey party. Several suitable men refused offers of 

eight dollars per day. 

Af'ter some delay, Chas. E • .Tensen was engaged as 

river pilot and cook, and R.M. Crowther as labourer. With 

.Tohn G. Moff'att of Victoria, who had already been engaged 

as recorder, this completed the recruiting of help. It 

was deeided that any additional men required might be secured 

at Fort Liard. 

For transportation of personnel and equipment, a 

35-foot, flat-bottomed river boat powered with a 25 H.P. 

marine engine was hired at Fort Nelson. Two 18-:f'oot canvas-

. covered, freight-model canoes brought from Ottawa were taken 

along to supplement the boat transportation. While the Fort 

Nelson River 1s relatively safe for canoes, the Liard River 

is very fast at high water. During the early summer, it may 

rise 5 or 6 feet in as many days. At such times, eurrent

velocities of 9 or 10 miles per hour may be encountered in 

certain stretehes of the river. This makes the use of canoes 

very hazardous, especially in going up stream. 

As an alternative to canoes, there has been developed 

on some of the northern rivers, a flat-bottomed type of boat 

about 5 feet in width, 35 to 45 feet in length, and 3 to 4 feet 

in height. These boats, drawing one to one and a half feet of 

water, are usually powered with inboard marine engines of from 

25 to 50 H.F. capacity. This year's experienoe goes to show 

that a 25 H.P. unit is inadequate to cope with the high

velocity currents sometimes encountered on some of the northern 
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rivers. 

Supplies for the 600-mile boat trip, estimated 

to take 6 weeks, were purchased looally from the Hudson's 

Bay Company. Although prioes are high at Fort Nelson, it 

would not be expedient for a. surveyor to pure.hase supplies 

in Edmonton and pay train and truck transportation charges 

to Fort Nelson, unless the party was large and warehouse 

storage faoilities available at Fort Nelson at low cost. 

By notifying the Hudson's Bay Company a couple of months 

in advance, a oomplete line of food supplies suitable for 

work in northern areas, could be secured without delay. 

On Monday morning, May 29th, the party loaded 

the eanoes and boat, and set our for Fort Liard, 180 miles 

downstream. All the astronomioal instruments and most of 

the oamp equipment were stowed in the boat. The two canoes 

were lightly loaded and towed behind the larger craft. 

The trip down the Fort Nelson River to Nelson Forks, 

and thence down the Liard River passed without incident. The 

waters of the Liard were not yet swollen by excessive run-off 

in the mountainous region to the s.outhwest. As a result the 

eurrent-velocities encountered on the Liard seldom exceeded 

7 miles per hour. However, particular oare had to be 

exercised to avoid fouling the flotilla on "sweepers" or 

"dead-heads" - trees detaohed from the bank whioh had beoome 

grounded on the river bottom with one end projecting above 

the surface of the water. 

Towards evening of the second day, we neared the 

vicinity or latitude 59°58'42", where the Dominion Observatory 

had established an astronomioal station on the river bank in 

1922. After considerable searoh, the old ooncrete pier (with 

bronze tablet) was located, and eamp made near-by for the 

night. Commencing at the pier, a ohain-and-oompass traverse was 
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projeoted along the shore to the estimated position of' the 

60th parallel of latitude. At that place, a marker, visible 

from the river, was attached to a tree to indioate the 

approximate site of" the astronomioal station to be established 

on our return trip. 

On May 31st, we reached Fort Liard where final 

preparations were made f"or the asoent of the tributary 

Petitot River. From loeal inhabitants we learned that only 

one of the Indians in this district attempted boat travel on 

the first 40 miles of' the Pe.titot River. The one exception 

was Joe Donta, the Indian assistant to Clarence Shattuok, the 

Federal Government. fire warden stationed at Fort Liard. As 

Mr. Shattuok was interested in inspeeting this part of his 

domain, it was agreed that he and Donta should come along 

with us in his po.wer boat. This boat, of shallow-draught, 

design, was powered with two outboard angines - a 35 and a 

15 H.P. Johnson. With both engines operating simultaneously, 

it could develop speea:s up to 20 miles per hour. At the time 

when arrangements f'orr the trip were being made, we clidn't 

realize how luoky we were in securing suc.h helpful travelling 

oompanions. Without their aid, we probably would never have 

been able to reaeh our ohjeotives on the Petitot River. 

On the morning of June l.st, we set out on the 

90-mile trip. Donta and Shattuck led off in the fast power 

boat which soon outdistanoed our slower oraft. To speed up 

the latter, we put a light load in o·ne of the towed oanoes 

and rani.tas a separate unit. The 5 H.P. Johnson engine on 

the canoe proved inadequate to oope with the fast ourrent 

encountered later in the d:ay. The other oanoe, we loaded 

upside down on Donta's boat. In spite of this attempt at 

equalization, our boat lagged behind the other. However, by 

running at partial throttle, Donta managed to keep the lead 

boat within our visual range, thus permitting us to follow 
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it through the winding channels of the river. 

About three miles from Fort Liard, we encountered 

the first. rapids, which we were able to ascend wi th thrott,le 

wide open. In the next 10-mile stretc·h, we passed through 

7 rapids of a similar type, and about 15 miles upstream f'rom 

the mouth, we entered the Peti tot River canyon. This. gorge, 

about 500 feet wide at the water surface, has preeipitous 

walls estimated to be 500 to 800 feet in height eut through 

soft sedimentary rocks. The water, whicb. varies from 2. to 

10 feet in depth, attains. veloeities up to 12 miles per 

hour, with an average val.ue of about 8 miles. In two or 

three placed, the water surface is a seething mass of white

crested waves 2 to 2½ feet high. These patches of rough 

water oonsti tute real haz.ards to navigation for heavily

laden canoes. For the flat-bottomed, shallow-draught type 

river boat, with 3-foot sides, suoh as we were using, the 

waves are not part icularly dangerous, pro,vided that the 

engine is suffiaiently powerful to cope with the current. 

Shortly before entering the 6-mile-long canyon, 

I had further lightened the Jensen boat by accepting a 

place with Shattuck and Donta in the leading craft. About 

three-quarters of the way through the chasm, we ene:ountered 

a particularly fast stretch of white water crested with 

turbulent waves. Donta's boat propelled by its two outboard 

motors had no trouble forging ahead. From it, we watched 

jensen's boat strive futilely to breast the current. 

Realizing that it could a.dvanoe no farther under its own 

power, we stopped at a narrow ledge of rock attached to the 

base of the canyon wall. To return and track them up the 

fast water was impossible, due to the height or the sheer, 

rock:y cliffs on either side of the river. Finally, it was 

decided to try towing the boat up the rapids. 
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Leaving me seated on the ledge, with the empty 

canoe held -alongside, Donta and Shattuok turned the nose 

of their boat downstream, and a fe,w moments later disappeared 

from view behind the nearest bend in the canyon wall. After a 

20-minute wai t, the two boats reappeared as _if by magio through 

a hole in the rocky cliff. The towing effort was a huge 

sucoess - s:o great, in fae:t, that before another 15 minutes 

had elapsed, the two boats had reaohed the upper end of the 

fast, turbulent water. A.s I wate:hed anxiously from my narrow 

ledge, I saw the lead1ng boat cast off the tow line. Fl.ung 

high in the air, the ooiled rope missed the deck and dived 

like an angry snake into the boiling water in front of Jensen's 

boa:.t. The bowman of the boat, inexperienced in, ri ver trans-port, 

and quite unaware of the potential danger, ra1.led to retrieve 

the tow line promptly. Then things began to happen. The rope, 

whipped astern by the current, was eaught by the revolving 

blades of the propeller. In a few seconds, it was wound round 

and' ro,und the shaft in a tightly-drawn, tangled mesh which so 

restricted the rotation of the propeller that the engine 

sputtered and stopped. The boat, swept backwards through the 

foaming water, narrowly missed a huge boulder, and disappeared 

around the canyon wall. Then the tow boat turned and followed 

it downstream, and out of sight. 

Seated on the rocky ledge of the oanyon wall, I 

had plenty of time to ponde,r over the fate of the boat and 

its erew. Fifteen minutes passed - then a half an hour, and 

finally an hour with neither sight nor sound of my oompanions. 

The approach of night s:purred me to ae:tion. A11;hough the 

prospect of descending the whi.te-water rapids alone in a 

canoe was anything out pleasant, I started the outboard motor 

and set out downstream. The navigation of the swift water and 
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the dodging o:f boulders and rocks was not too difficult. 

But when I reaehed · the white-erested waves already described, 

the succ·essi ve upward impacts lifted the unballas.ted bow 

high in the a.ir ancl threatened to eapsize the canoe. At 

las·t, I passed through the rough water, rounded the bend and 

came upon the remainder o:f the party with the two boats tied 

up at the foot of the cliff, while the cre·w was busily engaged 

cutting :free the snarled rope from the propeller. The story 

of their unpremediated descent of the rapids without oars or 

power was luridly described by Jensen in the expressive 

vernacular of the Northland. In one thing we all concurred -

that the safe passage of the boat was ·a near-miraole for 

which sincere thanks were due to that partioular guardian 

angel charged with the safe-keeping of Government survey 

parties. S.oon, we were ready again and with Donta towing, 

the flotilla progressed steadily upstream till late in the 

evening, when we emerged :from the canyon and made camp for the 

night. 

From the southeast end of the canyon to three miles 

0 
beyond latitude 60, there is a 12-mile stretch of river 

broken at fairly regular intervals by rapids. Some of these 

are nothing more than ripples; others are white water rapids 

that ean only be ascended by shallow-draught craft equipped 

with powerful motors. On most of the rapids, the navigable 

channels are so far out from shore that traek~ng would not 

be feasible. 

On the second day of our trip, Donta and Shattuck 

towed us up most of the rapids as far as the creek whioh has 

its origin near Maxhamish Lake and empties into the Petitot 

River about 2½ miles southeast of astronomioal station N 8. 

Knowing that we oould navigate under our own steam from this 

point onward, our two friends bid us good-bye and set out on 

the return trip to Fort Liard. 

On June 3rd, we voyaged along a delightful section 
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of the Petitot River. Only a few small rapids ooeur on 

this 50-mile stretoh. In most places the river is about 

600 feet wide with 10 to 50 foot banks. However, fairly 

reeent bush tires have destroyed much of the forest oover 

in this part of the country. From time to time throughout 

the day, we enoountered small flooks of Canada geese whioh 

were nesting along the river bank. Duoks, muskrat and beaver 

were also observed along the route. 

From the 8-mile National Topographie Series map of 

the area, we chose a suitable oamp -site estimated to be close 

to the most easterly crossing of the Petitot River with the 

60th parallel of latitude. A preliminary observation for 

latitude on the nigb.t of June 3rd showed that we were about 

650 feet south of the desired position. The next morning 

station N 9 was established, the observa.tory tent and the 

precise astronomi~al equipment set up, and preparations for 

observational work eompleted. On the nights of Juna 6th, 7th, 

9th and 10th, star observations were carried on as long as 

weather conditions permitted. 

On Sunday, June 11th, we rose early, packed up all 

our equipment and made the return trip to the vicinity of the 

most westerly crossing of the Petitot River. A preliminary 

star observation that same night. indioated that our latitude 

0 t " was 59 59 17 • The next morning we ran a rougb. traverse 

down the river and selected an observation site for station 

N 8. In the afternoon, the astronomical equipment was set up 

and adjusted. At night, light clouds prevented us doing 

much work. However, we got one pair of latitude and a 

longitude determination. 

on the morning of June 14th, the men commeneed the 

construction of the survey monument, while I set out to 

conneet the local river traverse with the newly established 
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astronomie station N 8. With 4 or 5 traverse pickets and an 

axe, I was working my way along the boulder-strewn edge of 

the river. In turning around after planting a pieket, I 

caught my foot in a moss-covered hole and was thrown 

violently baokward over a large boulder. In the fall, my 

:full weight came down on my left hand which struck a second 

boulder. In this accident, the outer bone in the finger was 

fractured and the knuckle joint completely dislocated. 

Ta descend the river at once for medic.al attention 

meant that it would 'be impossible to return to the station 

till next year. Accordingly, it was deeided to get as many 

latitude observations as possible that night and leave for 

Fort Liard the .following morning. Fortunately the sky was 

clear so that another longitude set and 2.1 pairs of latitude 

stars were observed. This work, however, was accomplished 

under very trying conditions due to the pain and swelling 

of the left hand. After a sleepless night, the local survey 

work was completed and the instruments ·and equ1pment packed 

up. 

About noon June 15th, we commenced the trip down

stream but soon ran into trouble. In the interval since 

eoming up the river, the general water level had dropped 15 

' 
or 18 inches, greatly increasing the difficulty of negotiating 

the rapids. Where formerly there was 3 feet of water, there 

was then only a fo.ot and a half. No olear ohannel could be 

found down many of the rapids. In running the first three 

or four, we struck rock after rock but managed to scrape over 

them. On the fifth rapids, the one inch planking on the 

bottom of Jensen's boat was broken in three places. This 

meant a serious delay as most of the load had to be taken 

ashore in the canoes, so that extensive repairs could be made 

to the boat's bottom. For the remainder of · the day, the men 
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waded through the rapids holding on to the boat which had 

to be pulled, shoved, and pried over the shallow places. 

At times, one or two men went ahead with pike poles to olear 

away boulders from the river bottom, so that a passage could 

be made for the boat. More than a half a day was required 

to advance 5 miles under these conditions. 

On June 16th, we made better progress. Some of 

the rapids were deseended under power with the engine at 

quarter throttle; other rapids were so dangerous that the 

crew was obliged to go overboard and manhandle the boat 

through the most likely-looking channels. The passage 

through the canyon was without incident. Althougb. the current 

was fast, there was a greater depth of water in most places 

than in the section of river we had just passed over. 

At this stage, we commenced to c-ongratulate our

selves on the success of our voyage. The worst rapids of the 

river lay behind us. Fort Liard lay only a few miles ahead 

and only two rapids intervened:. We startea: down the first 

one. The· rays of the setting sun were in the pilot' s eyes 

and he didn't see his nemesis ahead. Suddenly, we landed 

squarely on a large submerged boulder and the boat turned 

sideways in the current. One of the canoes we were towing 

was swept against us - swamped and capsized. To avoid :f'Urther 

trouble we eut it loose. Leaving J"ensen, the only experienced 

river man in the crew, i:p. charge of the stranded boat, I set 

out alone down the rapids in the second oanoe to chase the 

upturned craft. Three-quarters of a mile downstream, I was 

able to tow it ashore and salvage much of its light load of 

tents and camp equipment. The 11st of material lost in the 

accident included:-

1 paddle 

1 tool kit ~or J"ohnston engine 

1 funnel 

1 pair pliers 
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2 roc-k drills 

1 sc-rewdriver 

1 shovel 

2 carborundum stones 

2 fly sprayers 

Assorted food supply, probably worth :jp70.00 

Realizing that the three men left in the stranded 

boat wo-uld not be able to get it off the rocks, I paddled 

on to Fort Liard and engaged a power boat and two men for 

salvage operations. Returning at once to the s.cene of the 

accident, we u.nloaded all the astronomie-al instruments and 

other assorted gear from Jensen•s boat. After being 

lightened in this manner, it was possible to pry it off the 

rocks with no further casualties. The party finally reached 

Fort Liard about 10 p.m. tired and wet. 

The next morning I sent a radio message for a plane 

to come from Fort Nelson to take me to the hospital operated 

by the Royal Canadian Air Force at that point. On arriving 

at Fort Nelson, it was found that the resident doctor had 

left for "outsidett two days previously. However, the nurse 

superintendent of the hospital took an X-ray of the injured 

hand, which showed a fracture and o·omplete dislooation of the 

finger joint. As a general anaesthetic would be required 

before reducing the dislocation, the nurse refused to attempt 

the operation. Accordingly, it was neoessary to seek the 

services of the nearest dootor at Fort St. John, where the 

dislocation was reduced and the hand and lower arm put in a 

plaster c-ast. 

Returning by air to Fort Liard as soon as possible, 

my party made ready for the trip upstream to latitude ô0°, 

where we were to establish station N 7, - the third of the 

season's series. 
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On June 24th, we reaohed the desired latitude 

and set up our camp ana: observatory tent close to the 

marker located on our trip downstream, over three weeks 

previously. By JUly 1st, the station was completed 

together with a local triangulation joining our N 7 station 

with the Dominion Observatory astronomie.al pier established 

one and a half miles distant in 1g22. 

Four days were required to asc·end the Liard and 

Fort Nelson Rivers. On our arrival at Fort Nelson, the 

river pilot was paid off. The other two members of the 

party were retàined for work on the eastern section of the 

boundary, using aeroplane t .ransportation. 

Associated Airways Limited of Edmonton had, at that 

time, a Bellanco Skyrocket pontoon-equipped plane stationed 

at Fort Nelson for the use of small geologioal survey parties 

engaged on oil exploration in the area. On JUly 7th, this 

plane was ehartered for a reconnaissance trip of the western 

section of the boundary line. After flying a straight course 

to our station N? at the intersection of the Liardl River with 

the ôOth parallel, we took some pictures of the station site 

from the air. 
t t 

The white cotton ground strip, 6 x 9, which 

we had plaoed in position before leaving the station, sho-wed 

up plainly from the plane which oiroled around at 2500 feet. 

After oompleting the photography, we flew westward 

along the line for about 15 miles to get an idea of the nature 

of the c·ountry. In general, the area west of the Liard River 

is heavily-timbered, roll.ing terrain whioh rises in elevation 

as one proceeds westward. No open soft muskegs. were observed 

along this section of the boundary line. Information reoeived 

from trappers who are familiar with the region, indicates 

that there are no extensive muskegs and tha.t horse feed should 

be found without too much diff'ic-ulty. Twenty-four miles west 

of the Liard River is the valley of the Beaver Riv.er whioh 
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outs t .hrough mountainous oountry. According to one trapper, 

the valley is deep and preeipitous in most places. To take 

packhorses across the river, it would be necessary to detour 

several miles to the north of' the boundary line. 

Before reaching the Beaver River, we turned around 

and flew back eastward - recrossed the· Liard River and 

continued along the 60th parallel past station N 8, and on 

to station N 9. East of the Liard River lies an area of 

vast muskegs, through which the.re flows. numerous streams. 

Adjacent to the Liard and the tributary Petitot River, there 

is a strip of timbered terrain probably two to five miles 

wide. Elsewhere, it is mostly open muskeg, some of which 

appeared to be very wet. While we were c.amped at station 

N 7 on the Liard River, one of the crew was sent on a ground 

reconnaissance to the eastward. On his return, he reported 

that the 4-mile strip o:f terrain adjacent to the river was 

oomposed• of' heavily wooded muskeg that was reasonably firm. 

'Al though f'eed would not be available early in the season, 

till new grass and vegetation had sprung up, packhorses would 

f'ind the footing reasonably good. From the air, however, it 

was seen that the timbered strip did net extend far to the 

east of the Liard. Instead, vast stretches of' open muskeg 

dotted here and there by ponds and small lakes were to be 

seen. North of Maxhamish Lake, a partieularly wet-looking 

area was observed. As we :flew along towards the east, the 

sun's rays were reflected from the stagnant water lying below 

us in the many slimy, green pools which merged into an 

uninviting looking emsemble. How soft this muskeg is, we do 

not know. From our superfic:ial inspection from the air, it 

was concluded that it would not support the weight of pack

horses. However, by detouring several miles to the north, 

horses might be taken through to the Petitot River. 
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From station N 8 to station N 9 in longitudes 

122°58' and 122·0 11' respectively, the area adjacent to 

the boundary is well drained by the Petitot River. Either 

packhorses or c.anoes eould be used along t-his section of 

line. In two places marked "X" and "Y", there are possible 

landing places for pontoon-equipped planes. At these places, 

the river 1s sufficiently straight and deep to afford 

reasonable landing facilities for 5-passenger aircraft. In 

June 1950, landing stretch ttX" had from 3 to 4 feet of water, 

while "Y" was found to have between 3 and 5 feet. By making 

use of these landing places, the demarcation party could be 

supplied by aerial transportation. Medium-sized canoes 

might also be flown in and made available for the line-cutting 

party. Later in the season, however, if the general water 

level of the river dropped appreciably, the two landing 

stretches would become too hazardous for anything but very 

light two-passenger aircraft. 

Next, it was planned to fly along the boundary and 

land atone, or both, of the small lakes A and B shown astride 

the boundary in longitudes 121°17' and 120°58' respectively 

on the 8-mile Topographie map. With light instrumental 

equipment and suff'icient food supply for about a week, we 

took off on July 9th and flew directly to station N 9. At 

this point, we turned and flew eastward along the boundary 

to locate the above-mentioned lakes. Several miles east of 

N 9, we crossed the bull-dozed winter tracter road that was 

opened up by the u.s. Arro.y Engineers in 1942-43. From 

information received at Fort Nelson, this road was used only 

once in 1945 by the Department of National Defence on 

0peration Muskox. It crosses areas of soft muskeg unsuitable 

for the use of packhorses in the summer time and is known to 

be obstructed by windfall in certain sections. 
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Along the boundary east of the tractor road, 

lies an extensive stretch of soft muskeg. This vast swamp 

is approximately 100 miles from west to east and probably 

as great a distance from north to south. Around some of 

the larger lakes in the area, there are marginal strips of 

terrain that appear to be composed of fairly dry muskeg. 

The smaller lakes and rivers appear to have no solid ground 

adjacent to their shores or banks. Shallow, muddy, slime

covered ponds and small lakes are numerous. In places, 

where no ponds, streams. or lakes exist, the presenoe of 

stagnant surrace water was indicated by the reflection of 

the sunts rays from the ground below. 

Lakes A and B proved t .o be too shallow and small 

for safe landing$ with pontoon-equipped planes. From the 

air, mud bars relatively close to the surface oould be 

plainly seen. In e.11 probability, the water is no more than 

two feet deep in both of these bodies of water. 

We then flew north 5 miles to the nearest lake 

where a landing was made near the centre of the southern bay 

(marked Con the map}. Soundings at various points showed 

only 4 feet of water. The plane was taxied suecessively 

towards the shore in four different places and, in each ease, 

was grounded 200 - 300 yards from the muskeg banks. Finally 

we waded ashore oarrying the light astronomieal equipment on 

our backs. 

Although no real solid terrain could be found along 

the shore, we set up the instrument in preparation for the 

observation of the meridian transit of the sun at noon. The 

instrumental set-up was not all that oould be desired, but an 

observation of reasonable aoe:uraoy was secured. The ensuing 

oomputation showed that the oeeupied point (on the easterly 

side, and about one mile from the southern tip of the lake) 
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0 t tt 
is in latitude 60 06 + 30 • From this observation, it is 

apparent that the lakes shown on the map of the iocal area 

are depieted about 2 miles too far south. 

The relatively well-drained muskeg, olose to the 

shore of the iake, was muob. too soft to provide a stable 

support for a pier for preoise astronomical observations. 

In fact, no terrain suitable for a camp site could be found. 

In the muoh wetter, badly-drained area near the boundary 

line, 6 miles to the s,outh, the taking 01.' precise 

astronomioal observations would be out of the question, 

unless the ground was frozen to a ·depth of several feet. 

Accordingly, plans for establishing one or more points in 

this vioinity were temporarily abandoned. 

Due to previous connnitments with other organizations, 

Associated Airways could not prolong the trip o,n J"uly 9th, so 

we returned to Fort Nelson immediately after making the 

latitude determination on the sun. 

On the afternoon of J"uly 10th, we set out on the 

final flight to investigate the terrain from lake B eastward 

along the boundary to the northeast corner of the province of 

British Columbia. This· 40-mile stretch of terri tory also was 

found to be compos,ed of very wet, open muskeg. No "islands" 

of solid terrain were observed anywhere close to the line. 

The 60th parallel of latitude will most certainly intersect the 

120th meridian of longitude in a particularly wet area. The 

nearest lake (marked D), which is 6 miles to the northeast of the 

intersection, appeared to be only a foot or two in depth and 

scarcely a mile in length. No landing should be attempted 

there, except wi th skiis. in the winter time. As we eircled 

around over the locale of the intersection, we could see for 

30 or 40 miles. To the limit or visibility, the same flat 
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monotonous, greenish-yellow muskeg, dotted here and there 

with ponds and small lakes, extended in all directions. 

On the return that evening to Fort Nelson, a 

telegram was sent to the Chairm.an of the Boundary Commission, 

advising him of the impossibility of establishing precise 

astronomioal stations on the boundary line east of the 

Petitot River during the suramer months. A reply received 

the next day approved the disbanding of the party, preparatory 

to my return to Ottawa. Accordingly, the instruments and 

equipment were shipped on JUly 12th to Dawson Creek, where 

they were re-oonsigned to Ottawa. 

On July 14th, Moffatt and I left Fort Nelson by 

bus for Dawson Creek. At 6.10 a.m. July 19th, I arrived 

back in Ottawa. 

The establishment of a precise astronomical station 

at the northeast corner of British Columbia, and another on 
O t 

the boundary near longitude 12117, must of necessity be 

undertaken when the muskegs and lakes are frozen. Two methods 

of carrying on the project are suggested. 

The easiest way of doing the job would involve the 

use of a tracter trailer combination. By leaving the 

Mackenzie Highway, which extends from Grimshaw to Hay River, 

at latitude 60°, and following the tractor road bull-dozed 

through the bush in connection with the Topographical Survey 

projec·t of 1949-50, the northeast corner of the Province of 

British Columbia could be readily reached. From the north-
o ' 

east corner of the province to longitude 121 17, the muskeg 

is so open, that little or no bull-dozing would be necessary 

to open a road. An alternative route would be possible from 

Fort Nelson northward along the old tractor road to Fort 

Simpson. 
0 

On reaching latitude. 60 , a road could be bull-

dozed eastward along the boundary with very little effort. 
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The second method would involve some hardship 

for the personnel of the observation party. The plan of 

operation, very similar to the 1947-48 demarcation of the 

Ontario-Manitoba boundary, terminating on the Hudson Bay 

coast, would involve aeroplane transportation supplemented 

by dog team. 

According to information acquired at Fort Nelson, 

aeroplane landings may be made on the ice surface of local 

lakes and rivers up till the middle of April. From the 

second week of March onward, the temperature may be expected 

to remain above zero. In the three-week-and-a-half period 

from March 21st to April 15th, two or three precise 

astronomie stations could be established without too much 

personal discomfort to the observers. 

Jüdging from the latitude observation taken at 

lake c, it is probable that the boundary will be found to 

pass about 2 miles south of lake B. Using plane transporta

tion out of Fort Nelson, a camp could be established on 

lake B. A dog team could then be flown to the lake to 

transport the instruments and equipment 2 miles south to 

the locale of the precise station. No trail cutting would 

be required through the open muskeg. The northeast corner 

of the Province of British Columbia could be established in 

a similar manner using lake D, 6 miles to the northeast, as 

a landing field. 

West of the Liard River, two astronomie stations 

are required. One of these could be reached with comparative 

ease by ascending the Beaver River soon after spring break

up. By leaving Fort Nelson shortly before June 1st with a 

suitable flat-bottomed boat equipped with a 40 H.P. motor, 

no speoial difficulty should be enoountered. Arrangements 

for boat transportation eould probably be made through the 
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Hudson's Bay Company, or directly with Ed. Cooper, or 

C.E. Jensen of Fort Nelson. An astronomie station, 

established at the interseetion of the 60th parallel with 

the Beaver River, would give s.uitable. spaein.g with N 7, Na, 

and N 9 established in 1950. 

To establish the seoond station about longitude 

0 ' 125 28, midway between station N 6, north of Smith airport, 

and the Beaver River, it would be necessary to resort to 

packhorses. A suitable packhorse train could be rented at 

Fort Nelson from Collison Brothers, who are equipped with 

faeilities to transport them by truok to Smith airport. From 

the airport, there is a tracter road leading northward to 

Tobally Lake. This road was used in 1944 for traotor 

transportation to the site of station N 6. 

Mr,. L. Larsen, wi th headquarters at Fort Nelson, 

has had years of trapping experience in the area east of 

Smith River Airport and Tobally Lake. Larsen Lake, close to 

the headwaters of the Beaver River, bears his name. During 

a conversation at Fort Nelson this year, Larsen stated that 

there is a packhorse trail joining Tobally and Larsen Lakes. 

However, the trail is poorly defined, requiring a guide with 

local experience to follow it f'rom point to point • 

.Aoc:ording to Larsen's report, the terrain adjaoent 

to the boundary east of Smith River is rolling country which 

becomes more hilly in the neighbourhood of the Beaver River. 

The forest oover in this area is not extremely dense, so that 

the 0:utting of horse trails would not be very ditficult. 

Early in the aeason, before the new plant growth has developed, 

horse feed would be hard to, f'ind. Supplementary feeding of 

oats wo,uld be required at this season of the year. Taking 

into consideration the various factors involved, it 1s 

considered that it would be more advantageous to eut a new 

horse trail eastward a.long the boundary from station Nô, 

than to use the old trapper's trail 10 miles to the north. 
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In general, survey operations between the Smith 

and Liard Rivers should involve no great diffioulty. 

Supplementary air transport could be made available by 

making aeroplane landings on Larsen Lake eight miles north 

of the boundary line. From the lake, an old horse trail 1s 

known to lead southward along the Crow River. Herses and 

horse wranglers may be hired during the summ.er months at 

Fort Nelson, Lower Post, and at other points on the Canada

Alaska Highway. 
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View along the Petitot River 
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Flotilla moored on th Pet1tot River 
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Soen along Petitot River 
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Entrance to canyon, Petitot River 
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Canyon, Petitot River 



Cliffs along Pet1tot River 

View near end of Petitot River canyon 
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Taking soundings in the Petitot River 

Remains of forest cover, destroyed 
several years previously by fire, 
Petitot River 
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Di sel-powered river boat pushing a flat
bottomed soo up the Liard River. Taken from 
station N 7, at latitude 60°. 

Diesel-powered river boat pushing a flat
bottomed soow up the Liard River. Taken from 
station N 7, at latitude 60°. 
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V1ew from station N 7, looking estward across 
Liard River. Distant hill in background. 
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D1esel-powered river boat pushing a flat
bottomed soow up the Liard River. Taken trom 
station N 7, at latitude so0 • 
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Camp site at station N 9, on the upper 
reaohes of the Petitot River • 
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Observatory tent at station N 9 on th upp r 
reaohes or the Petitot Biver. 
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White ground strip set out at station N 9 
for the 1dent1t1cat1on ot the site 1n the 
aerial photographs. 
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APPENDIX 

Station N 7 

Description of Station. 

Tabulation of observations. 

Blue print showing local topography. 

R.C.A.F. aerial photograph of adjacent area. 

Aerial photograph taken with small camera 
showing white ground marker. 

Station N 8 

Description of Station. 

Tabulation of observations. 

Blue print showing local topography. 

R.C.A.F. aerial photograph or adjacent area. 

Aerial photograph taken with small oamera 
showing white ground marker. 

Station N 9 

Description of Station. 

Tabulation of observations. 

Blue print showing local topography. 

R.C.A.F. aerial photograph of adjacent area. 

Aerial photograph taken with small camera 
showing white ground marker. 

Daily Diary 
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TABULATION OF OBSERVATIONS AT STATION N 7 

Latitude 

Date Latitude V v2 
june 27, 1950 59°59

1
58~03 ~03 " .oo 
57.67 .39 .15 

56.87 1.19 1.42 

58.99 .93 .86 

59.98 1.92 3.69 

56.85 1.21 1.46 

57.38 .68 .46 

58.92 .86 .74 

60.13 2.07 4.28 

59.96 1.90 3.61 

57.19 .89 .76 

57.15 .91 .83 

57.09 .97 .94 

58.19 .13 .02 

J"une 28, 1950 57.42 .64 .41 

5?.44 .62 .38 

56.92 1.14 1.30 

58.34 .28 .08 

57.29 .77 .59 

58.99 .93 .86 

56.87 1.19 1.42 

59.04 .98 .96 

june 30, 1950 5'7.55 .51 .26 

57.27 .79 .62 

57.70 .36 .13 

5?' .58 .48 .23 

57.09 .97 .94 

57.28 .78 .61 

57.54 .52 .27 



TABULATION OF OBSERVATIONS AT STATION N 7 (Continued) 

Latitude 

Date 

~une 30, 1950 (continued) 

Mean of 44 pairs 

Reduction to site of monument 

Reduction to sea level 

Latitude of Post N ? 
1950 

Latitude 
0 ' t1 

59 59 57.50 

57.20 

56.90 

59.61 

59.40 

58.28 

60.03 

59.57 

59.33 

56.12 

57.71 

58.75 

58.62 

58.51 

58.59 

o t tt 
59 59 58.06 

+ 0.38 

- 0.02 

59o59'5a:42 

V 
ff 

.66 

.86 

1.16 

1.55 

1.34 

.23 

1.97 

1.51 

1.27 

1.94 

.35 

.69 

.56 

.45 

.53 

1v2 = 

+ 0~11 -

v2 
tr 

.31 

.74 

1.35 

2.40 

1.80 

.05 

3.88 

2.28 

l.ôl 

3.76 

.12 

.48 

.31 

.20 

.28 

" 47.85 



TABULATION OF OBSERVATIONS AT STATION N 7 

Longitude 

Date 

June 27, 1950 

June 28, 1950 

June 30, 1950 

Mean value 

Reduction to site of monument 

Longitude of Post N7 
1950 

0 t " 
123 47 33.40 

32.41 

32.01 

-a.09 

0 t " 123 47 30.52 
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TABULATION OF OBSERV TIONS A~ ST~TION N 8 

Latitude 

Date Latitude V v2 

.June 14, 1950 59°59 ' 57':os . 28 . 08 

57 . 44 . 14 . 02 

57 . 90 . 60 .36 

57.58 . 28 .08 

59 . 51 2 . 21 4 . 90 

58 . 17 . 87 . 76 

58 . 22 . 92 . 84 

56 . 11 1 . 19 1.42 

57 . 01 . 29 . 09 

56 . 51 . 79 . 62 

56 "90 . 40 . 16 

56 . 91 . 39 . 16 

56 . 71 . 59 . 35 

57 . 13 . 17 . 03 

57 . 41 .11 . 01 

57 . 45 15 . 02 

58 . 24 . 94 . 90 

56 . 82 . 48 23 

55 . 46 1.84 3 . 40 

56 . 49 . 81 . 65 

57 . 39 .09 . 01 

58 . 08 .78 . 61 

Mean value of 22 pairs = 59°59 ' 57 ': 30 ,;f' v2 = 15 . 70 

Reduction to site of monument = - 0 . 77 

eduction to sea level = - . 04 

Latitude of Post N8 = 59059 ' 55·:49 ± 0 . 12 
1950 



TABUU.TION OF OBSERVATIONS .aT S'T'_1a.TION N 8 

Longitude 

.July 12th, 1950 

14th 

0 ' " * 122 59 08.08 weight 1 

122 59 04 .05 3 

Weighted mean 122 59 05.06 

Reduction to site of monument o.oo 

L . d f P t N 8 = 122°59 ' 05'.'06 ong1tu e o os 
5() 

.,,. 
Approximate value for rough check. 
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