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of the Mackenzie District, N.W.X. 
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K. S. Novakowski 
Canadian Wildlife Service 

IntiHjduotion 

The history of the method of surv^ing and estimating 

beaver populalAons from the air in the Northwest Territories 

is discussed by Puller (1956). fhe combined surreys of Kelsall 

(19li9) Flook & Stewart (1955) and Puller (1955) covered a large 

part of Idle southern and central Mackenzie in the period 19U9-

1955* A l l the areas covered hy the above mentioned vrorkers 

were resurveyed by the writer in the period 1956 to 1958. The 

area groupings were Fort Simpson ̂ Fort Idard, Wilgley, 1956, 

Fort Providence, Fort Rae 1957, Fort Providence, Fort Rae, 

Lae la Marbre, Fort Franklin, Foort Smit^, 1958* The areas 

north of those mentioned were covered t^r Fuller (1955), and 

Bryant (1957) "sSiich gives total coverage for itet can be 

considered the productive beaver areas of the Mackenzie District. 

Method of Survey 

The surveys were conducted on mudi the same basis as 

described by Fuller (1955) in that ttoe same transect lines 

were followed. The aircraft used in this survey was a De Havillahd 



"Beaver" piloted hy Pat Carey, Warden H. Spreu was tAe second 

observer in 1957 for the Providence area and Rae transplant resurvey. 

A member of the Northern Research Unit^ Forestry Branchy Mr. W* 

Jeffrey, accompanied the vriter throughout the 19̂ 8 resarvey as second 

observer recording lakes* puring the 1958 resurvey Mr. f. Barry, 

Canadian Wildlife Service, Warden 0. Bliason, and Superintendent 

of Game, J. Bzyant, acted as observers also. The writer recorded 

the population of beaver in the streams, Jeffrey the lakes, and a l l 

the other observers when present did parallel observations on 

streams as a check with the f i r s t observer. 

Results of Resturveys 

The 1956 resurv^ of the Fbrt Simpson, Fort Hard and Wrigley 

areas has been reported previously, Novakowski (1956). The 1957 

resurvey covered only parts of the Providence area and the Rae 

transplant area. The balance of the Providence transects were done 

this year. The coaiplete resurvey of the Fort Providence area is 

presented in Table 1, the Fort Rae, Fort Franklin area in Table 

II and the Fort Smith area in Table III, These tables show the 

data as recorded with an analysis of the estimated population 

abundance designated as flight miles between colonies. This design­

ation varies somevdiat from that used by previous writers reporting 

on the same areas, however, for cconparative purposes the data, as 

presented by the previous wilters, were easily adjustable to the 

new designation. 



Pxlor to the discussion of beaver populations in the various 

areas resurveyed, i t should be established what is or can be con­

sidered an abundant^ moderate, or poor population. Since we are 

recording our observations in numerical values a numerical figure 

or range must, therefore, be ihe basis foi- designating various 

densities* 

Rarely i s a density figure of on© or more active colonies per 

mile found in the reports for the Northvrest Territories. The same 

is true of reports from North Dakota Hibbard & Mill (1953)« It is 

reasonable, therefore, to consider that an index figure of 1 to 2 

miles between colonies indicates an abundant population, 2 to U miles 

between colonies as average and higher tdian U miles between colonies 

as poor. To weigh the index properly in management perspective, 

the availability of food (habitat in general) and the accessibility 

should also be considered. 

Fort Providence area. 

The areas deemed most productive in the Providence area shown 

in the map of stirvey transects, Figure 1, are transect number 3 

on the west end of Tathlina Lake, nutoiber lU a creek draining into 

the Bfeikisa River, number 20 Laferte Creek, number 23 creek flowing 

into Horn River and number 2k Ferguson Creek. The above includes 

5 out of tile 27 transect courses flown. Of the balance 6 can be 

considered moderately productive and l 6 are relatively unproductive. 

As near as can be seen from the air the unproductive areas are so 

because of limiting habitat as mentioned in the remarks in Table 1. 

This i s a general observation which would require further study 
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since the writer is somewhat chary of deciding on limiting factors 

from the air. 

The results of the present survi^ were compared with those 

in 1951 hy Fuller and Flook and in l95h by Flook and Stewart. This is 

shown in Table 17. There appears to be a wide discrepancy in resxilts. 

In a l l cases the results of the 1958 sunrey indicate a lower pop­

ulation - the most important decrease being tiansect number l5 '^lich 

dropped from kO active colonies to 3 active colonies. In a l l creeks 

with a pronounced gradient some ice scouring action can be expected 

but the writer doubts whether scouring, overtraining or disease 

could have caused such a sharp decline. The area covered in the 

tiransect is the most accessible one to the local natives. It is 

suggested that a check be made on the area as soon as possible in 

order to determine whether some sharp decrease did occur or whether 

the observer was at fault. 

The only decreases worth considering are those on X<Mg transects 

whieh were in the past pTOductdve. A short stream as surveyed with 

a good poptilation has less management value than a long stream with 

a good population. Thus the folloxdmg transects are considered 

for possible causes of the decrease observed and their significance 

discussed: 

(a) Transeet number 3 - does not appear to be a significant 

change and decrease noted could well be within observer's 

margin of error - population s t i l l abundant, 

(b) Transect number 10 - significant decrease - stream 



fast and rocky, hardly favoiirable for dauuaing. 

Scotiring action during break-up possible. In^jortant 

that tMs decrease be verified. 

(c) Transect number 12 - again a significant decrease 

which appears to be real since stream double-checked, . 

(d) Transect number 1$ * previously noted as a signif­

icant decrease. This stream is vezy accessible for 

trapping, i t i s also important that this stream be 

checked, 

(e) Transect number 20 - not a si^iifleant change since 

the length of the survey, was shorter in 1958 and the 

most productive area may have been omitted, 

(f) Transect number 25 - short foraer productive river. 

Easily observable. Decrease moat be described as 

real. 

(g) Transect number 26 - also an easily observable stream 

and decrease must be described as real. 

Duplicate observations in Providence area 

Since the discussion of the various transects seems to indicate 

a sharp decrease in the beaver populations in the Providence area 

there may be some doubt as to the validity of tlie observations. A 

certain margin of error must be asstuned, however, the wide difference 

found might indicate that there was a wide difference in the efficiency 

of the observers involved. 

The diqjlicate observations on some transects in the Port Providence 

area involved the writer as f i r s t observer and Mr. T. Barry of this 



Service as second observer. Hhe results aî e shown in Table V. 

The rssidts of the second observer are consistently higher than the 

f i r s t observer though i t was hia fi r s t experience in iiils type of 

observing. Regardless, the writer must concede that the second 

observer d3.d in fact see more colonies and leads to the possibility 

that each observer has his own built-in error-factor which i t may 

be possible to measure. Statistically the variation found was not 

significant (t= 1-62 D.P. 27). 

Fort Rae, lac l a Martre aad Fort Ffanklin areass 

The results of the survey in this area show a very disiappointing 

production, however, this is not sua^prising sinee the potential is 

very disappointing also. The streams are shallow, rocI<y, bordered 

by what appears to be somewhat stunted spruce, birch and willow. 

The writer doubts that much hunting pressure is exerted in the 

direction of the tronsects flown as shown in Figure 2, and i t is 

doubtful tahether the surv^ i s of any future value In tliat direction. 

Only one stream transect (nuiriber 2) and the part of transect 

number 1 in the vicinity of ¥indflower Lake showed any promise • 

The area near V/indflotror Lake and the lake itself is hJ.^ily recomm­

ended for transplant purposes since i t appears to have good drainage 

and good habitat, 

A coiajjarison of the siurvey results with that ef Fuller 

(1955) is shown in Table VI, Again a wide difference between pop­

ulation indices is discemable. This difference is sufficient to 

classify -three transects (7, 8, 9) as presently poorly populated 

from what could have been considered an abimdant pop\ilation In 1955» 



thou^ In reallty-j not many colonies were involved. Nevertheless, 

the present poptilation indices as fovM in 1908 must remain as the 

staMing popiilatlon with a suggestion only that a downward trend 

is apparent* The conditions on flying were ideal and in raid* 

September the weather was s t i l l good. It is h i ^ l y probable that 

feed-bed activity was not in f u l l swings an eventuality vMch could 

not be judged by tdie writer as far away as Fort Smith prior to 

leaving for taie svirvey. 

Fort Smith - Rocher River area 

The data as presented in Table III following flight lines as 

shown in Figure 3 appears to indicate that not one stream survey 

could be considered as having an abundant population. Only one 

stretch of transeet number 3 5 (the lower sec1d.on of the Kohth, River) 

is veiy productive (1 colony per mile approjcinately). The countiy 

is mostly Preeambrian, the (drainages not well defined, some stream-

beds were dry, others intermittait. It is a predominantly spxiiee 

forest with showings of willows On stream margins, some birch and 

veiy l i t t l e poplar. Only one showing of poplar was observed from 

the air and by ground surv^ in the Aole Ifonth Hiver drainage* 

A conqparison of results from the survey by Fuller i n 1955 

to the 1958 survey i s presented in Table V l l . A triide discrepani^ 

between indices is again noted and in this case 5 transects (3U* 

35> 3 6 , 3 7 , 3 8 ) which could be considered to have abundant pop-

xOations in 1955 now have moderate popxaations (rang© 2-1* miles 

between colonies). 



Duplicate observations in Fort Smith area 

On the Fort Smith survey transects 36 to h2 were observed 

tising a second observer to do duplicate counts with the writer, 

Mr, Biyant, Superintendent of Game, accompanied the writer and 

the results are shown in Table V l l l , Since Mr, Biyant has had 

previous experience in this work the results of t&e coinparison are 

somewhat rewarding in that there i s almost complete agreement in 

the results. Statistically there i s no significant difference 

t= 0,89 D.F, 13)• However, i f the agreement dpes in reality denote 

reasonable accuracy of coverage the implication is that actual 

decreases in population have occuzxed thou^ no treatment of the 

nature of this decrease i s attempted. Agreement in! this case may 

also indicate agreement at a certain level of efficiency ^ i c h w i l l 

be discussed following. 

Ground check compared to aerial count 

As suggested previously by Puller (1955) "tiie writer decided 

to tiy numerous runs over a part of a transect wbich had previously 

been surveyed from the ground. The Konth Biver between Champagne 

Lake and Jack Lake was chosen for this work sinee i t is a major 

section of the writer's beaver study area. The results of the 

duplications are shown in Table IX, The results shown Indicate, 

at best> an efficiency of less l^ian $0^ in finding lodges, apprex-

imately 7$% efficiency in finding feed-beds and indifferent results 

for dams. The writer has reason to suspect that dams are the most 

variable feature in ihe Tsbole survey method, since many may be 



underwater and be out of use for many years, others may have been 

broken and never repaired due to the lodge being abandoned and 

s t i l l others whldi were present one year may have been sooured out 

by ice action due to a fast break-up. Thia difficTilty in apport­

ioning the proper wei^t to the presence of dams has been mentioned 

by ^ank and Glover (191*8). The writer feels vety strongly that 

in future, since tte only unit of productivity lis an active lodge 

that onjly a lodge observed in obvious or recent repair or a lodge 

pl\is a feed-bed be the only consideration for an active colony and 

that the dam comting method be abandoned* 

Restilts of lake surveys 

The results of the lakss surveyed have been shown in conjmction 

with the stream transect results in Tables 1 - HI. The Providence 

area does have a few lake areas (on transects 1, 3, k, lh$ 20) 

tihich appear to be quite productive and these would act as a corollaiy 

to the stream productivity. The Fort Hae, Fort Franklin transects 

revealed no productive lake groups and the Fort Snith area had 

2 groups (on txansects 3U and 35) yblch when the number of lakes 

observed is considered could Toe classed sis productive* 

Much has been said on the value of lake survejrs for beaver 

manageaeob.i The writer feels they have at the present time, l i t t l e 

value to beaVer management for the following reasons. 

(a) The ratio of occupied to non-occupied lakes i s dependent 

on the judgement of the second obseinrer in that one 

could consider a pot-hole a lake while another would 

not* Pot-holes are, in the writer's opinion j as product-



iye as a larger lake with respect to beaver, however, 

they can, when niimerous^ produce a constant source of 

error to the observer. 

(b) The lakes are not judged as to distance on a f l i ^ 

transect (no transect xiidth), therefore, there is a 

tendency to record everything within i^#t with soms^t 

speculative results on the peripfaeiy of vision. 

(c) Lodges in lakes are rarely trapped since the distance 

between occupied lodges is pitjhibitive for dog travel. 

Thus, a statement that 50% of the lakes are occupied has 

l i t t l e meaning to managemait since in a transect path of 

100 miles i t would require probably $(X) to 1,000 miles 

on the ground to cover them. Trappers presently include 

the estimated lodge count for their lakes in their total 

allowable talce and then take the allouable quota on the 

streams to the detrimait of the stream beaver. 

The Rae trans|)lant area 

The 1957 survey of the Rae transplant area i s shown in Table 

X with a description of Fuller's survey in 1955. The data appears 

to indicate thats 

(a) 7 lodges previously reported hy Fuller as occupied are 

now unoccupied. 

(b) 2 lodges previously reported by Riller as not occupied 

are now occupied. 

(e) The present status including positive indications and 



possible indications shows approximately a 3$ percent 
success i n the transplant operation. This can be 
considered, i n the opinion of the writer, a moderate 
success In view of the fact that transplants were made into 
some tmfavourable haMtat areas. I t is also l i k e l y that 
some movement out of the transplant sites may have occurred. 

Summary and Recommendations 

1. ^ e report deals with the presentation of data of aez*ial beaver 
surveys i n selected areas in the Fort Providenie, Fort Rae, 

t 
Lac l a Martre, Fort Franklin and Fort Smitdi arfeas during the 

ii 

autumn of 1957 and 1958. (, 
2. The method of analysis i s discussed and a change i n indices 

of population abixadance (flight miles between lodges) was 
advocated by the writer and used i n this report. 

3. The Fort Providence area shows a decided decrease in the number 
of active colonies; 

I 

U. The transect counts by the writer In the Fort Providence area 
were duplicated by a second observer, Mr. T. Barry, of this 
Service. The results appear to indicate a wide variation i n 
the active lodges observed. The difference Is not significant 

1.62 D.F. 27) though a real difference must be assumed 
on some t r i s e c t s . 

5» I t i s recommended that 3 areas In particular i n the Fort 
Providence area be checked and tJhe lodges counted from the 
ground. 



fhesQ ar© 

(a) Transect 15 - Greek draining into ifeikisa Lake 

navigable, 

(b) Transect 10 - Middle fork - Kakisa River - navigable, 

(c) Transect 20 - Laferte Cteek - navigable, 

6, Though the Port Franklin - Fort Rae area appears to be unproduct­

ive there is a strong jjidication that transplanting beaver into 

the Windflower Lake area would be a success. This programme 

is highly recommended and i t is also recoraraended that Wood 

Buffalo Park beaver, taken from unexploited areas, be used for 

this transplant, 

7, The Fort Smith area appears to be quite productive where clrainage 

systems are well established. It is of interest to note that 

the best populations of beaver for lakes and streams (transects 

3U, 35, 36, 37) are close to the contact of the Precambjrian and 

Mackenzie Lowlands. 

8. A duplicate run using a second observer in the Fort Smith area 

has shown close agreement between the two observers ( t = O.89 

D.F. .13), 

9. The survey checking aerial counts against ground coxints in the 

Konth River area has shown thats 

(a) 50 percent (or less) efficiency is obtained in 

lodge counts. 

(b) 75 percent efficiency is obtained in feed-bed counts. 

(c) Variable efficiency is obtained in dam ootuits. 



The discrepancy between dam coxints in duplicate runs is 

shown in a l l the tatiles idiere this occurred. It is recommended 

that the dam counting phase of the survey method be eliminated 

and that the Observer confine his efforts to finding the lodge 

or feed-bed. The time interval (and consequently the flight miles) 

of the streams stirveyed is now known. There is no valid reason 

why each suspected location of a lodge or a feed-bed cannot be 

circled by aircraft to make positive identification instead of 

taking a quick look as the plane flashes \sj at 100 m.p.h. 

10. The Rae transplant can be considered a partial success at present 

and with a gro\ind eheok of some of the transplant sites antic­

ipated or completed, the success may be of a greater magnitude 

than pi^sently determined by aerial survey. It is recommended 

that the area in ihe vicinity of the Marion River and James Lake 

be further stocked. This appears to be excellent habitat and 

stocking of this area in conjunction with Windflower Lake stocking 

would not create too much of an alteration of planning. 

11. The general conclusion drawn from the surveys done by the writer 

and especially when compared with surveys in previous years on 

the same-transects appears to indicate that uniformity of surveying 

is far from being established. It is questionable j to the writer, 

whether this can ever be established on most of ihe survey tran­

sects unless a great deal more time and money i s spent for results 

which may in the end be of no value. There are numerous streams 

which meander greatly, numerous streams in which t a l l trees 
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obscure the stream itself and there are numerous streams on 

some transects which are so indistinct as to occupy the time 

of a l l the personnel on board the aircraft in frantic map-

reading. There are also some streams in which i t can be expected 

that no man, trapper or otherwise, will ever visit or see except 

by chance from the air and the beaver populations in them become 

of academic interest only. 

It has been felt Hxst once a workable plan has been devel­

oped for aerial beaver survQrs that ihe work involved could be 

transferred to the wardens in whose area transects were being 

flown. The present plan i s , the writer is sure., not acceptable 

and wasteful of time and money and a suggestion of a more moderate 

plan is hereby taadered in its place. 

Aerial Survey Manag@nent Plan for Designated Areas 

The prime requisites for laying out aerial survey plans in 

various areas are: 

(a) The stream must be easily observable from the air, 

(b) The stream must be navigable for the purpose of 

ground-checks,. 

(o) The stream must be favourable beaver habitat, 

(d) There must be two types of conditions involved -

one stream must be trapped, the other must be 

untrapped to act as a control. 

With this outline the possibilities for each dlstzict surveyed 

are outlined! 



Fort Provldenoe 

(a) The two streams which are accessible to the trapper 

easily observable from the air and are navigable arei 

Timisect nunfcer 1$ from Kakisa Lake 

Transect number l U •> creek draining into gakisa Lake from 

the west, 

(b) The two streams which are considered inaccessiljle but 

are observable and navigable are: 

(a) Transect number 12 - Redknife River 

Transect nunftjer 10 - Central branch of Kakisa River 

To (a) could be added the Laferte River depending on the pref­

erence of the local representative. However^ the worker could famil­

iarize himself with the location of lodges using a larger scale map 

(possibly aerial) by circling or by ground survey and cotild continue 

the plan on a yearly basis.-

Fort Rae, lac la Marbre, Fort Franklin 

The only plan recommended in this area is a transplant in the 

Windflower Lake, the Marion River and the James Lake areas. The 

necessity of developing a survey plan for the area south of Great 

Bear Lake would depend upon the exploitation of beaver of this 

area of which the writer has no knowledge at iim present tlise. 

Fort Smith area 

The streams considered easily observable, navigable and 

exploited ares 

(a) Konth River Section of transect number 35 

(b) Sections of transect nuntoer 30 to be determined by the 



•worker doing the survey. 

The streams considered navi^ble and easily observable but 

inaccessible ares 

(a) Transect number 31 or sections thereof, 

(b) Transect number 33 or sections thereof. 

The Precarabrian area is difficult to ascertain for navigability 

and in some eases the feasibility of this plan mi^t have to be altered 

somewhat. 

Fort SJjyson, Fort Liard, Wrigley area 

The transects vHalch are felt to be navigable, observable and 

exploited ares 

(a) Rabbitskin River - transect number 39 

(b) Spence River - transect number Ul 

The transects which are felt to be navigable arid observable 

ares 

(a) First south fork of Trout River number k3 

(b) River draining Bulmer Lake number 36 

If the adoption of the above plan is not acceptable i t i s 

further proposed that some of the transects whidi are unfavourable 

for observation should at least be eliminated* For that nmtter a 

coding system for each tiransect could be easily drawn up in which 

accessibility, habitat, present population and observability a l l 

eould be weighted into the scheme. 
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