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DETERMINING THE AVERAGE SIZE AND 
COMPOSITION OF BEAVER FAMILIES 
MILAN NOVAK, Ministry of Natural Resources, Queen's Park, Toronto, Ontario, Canada M7A 1W3 

Abstract: A formula for determining the number of beavers (Castor canadensis), by age groups, in an 
average family is discussed. The formula is based on the assumptions that a colony has a dominant breed- 
ing pair, 1.5 years or older, as its basic unit and that the observed age distribution is a true representation 
of the actual population. Records on number of colonies trapped are not required. 
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It is important to know the mean number 
of individual beavers, by age groups, in a 

colony so that optimum numbers can be 

trapped and past harvests evaluated. In ad- 
dition, differences in mean colony size, 
which could be a result of different produc- 
tivity rates, may reflect the general abun- 
dance and nutritional suitability of existing 
food supplies (Huey 1956, Hay 1958, Yeager 
and Rutherford 1957, Rutherford 1964, 
Longley and Moyle 1963) and possibly the 
social well being of individuals within the 
colonies. 

Bradt (1938), Hay (1955), Safonov 
(1966) and Aleksiuk (1968) stated that a 
family of beavers consists of a pair of adults 
plus 1 or 2 litters of young. Schramm (1968) 
and Hodgdon (1971) each studied inten- 
sively 1 colony and found this to be true. 
However this important point has not been 
demonstrated adequately on a large scale 
because the techniques for aging and eval- 
uating the reproductive condition were not 
available to the earlier investigators or the 
trapped sample was inadequate. 

Shelton (1966), using live-trapped ani- 
mals, attempted to arrive at total population 
estimates by the formula: 

Adults Present Total Present 
Adults Caught Total Caught ' 

He had to know the number of colonies 
trapped and assume there there were only 
2 beavers 2.5 years and older in a colony 
and that only these beavers bred. 

The objective of this paper is to examine 
a trapped sample of beavers and to develop 
a formula for calculating the mean size and 
composition of the average family during 
the trapping season. 

I thank Dr. F. Raymond and E. Cheung 
for assistance with the statistics and the 
manuscript. R. D. Standfield, A. B. Stephen- 
son and Dianne Kolenosky criticized the 
manuscript. The beavers were collected in 
cooperation with the North Bay District 
staff. 

METHODS 
Beavers were dead-trapped at North Bay, 

Ontario, by a single trapper between 22 Oc- 
tober 1970 and 30 March 1971. The regis- 
tered trapline (NB 164) lies immediately 
southeast of the city of North Bay. They 
were captured in leg-hold traps, snares, and 
Conibear traps. Most were taken under ice 
and in close proximity to an active lodge. 
Trembling aspen (Populus tremuloides) 
was frequently used as bait. The head and 
reproductive organs of each beaver were 
collected by the trapper along with date and 
location. Ages were determined by root clo- 
sure and cementum layering (van Nostrand 
and Stephenson 1964). Ovaries and uterine 
horns were stored frozen and then examined 
for corpora lutea, corpora albicantia, uterine 
scars, embryos, and color and shape as evi- 
dence of previous or oncoming estrous (Pro- 
vost 1958, 1962). 
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RESULTS AND DISCUSSION 
Capture data for 341 of the 348 beavers 

trapped were summarized by colony. Data 
for the remaining 7 were lost or incomplete. 
No beavers were captured in 19 active colo- 
nies. Capture rate for the remaining 106 col- 
onies varied from 1 to 10 and averaged 3.22. 
Kits, yearlings, and adults comprised 65, 10, 
and 25 percent, respectively, of the 341 
beavers. Only 9 percent were older than 4.5 
and maximum age was 16.5 years. Kits, 
yearlings, and adults were captured in 71, 
28, and 61 percent of the 106 colonies. 

There was no evidence that a particular 
age or sex class was captured more or less 
frequently. Furthermore, this area is rather 
heavily trapped, harvesting up to half of the 
entire population, so even if captures were 
non-random, we may catch more of a partic- 
ular age class at first, but as that group 
decreases in number the other age catego- 
ries would become predominant and the 
number of their captures would increase. 
Therefore I believe that the observed age 
distribution of our sample was a true repre- 
sentation of that of the actual population. 
Gunson (1970:72) arrived at the same con- 
clusion in his Saskatchewan beaver study, as 
did Leege and Williams (1967) in Idaho. 
Henry and Bookhout (1969) in Ohio stated 
that trapping probably does not provide a 
true random sample. However in calculating 
the net rate of population increase these au- 
thors assumed that their sample was repre- 
sentative of the actual population. 

There was no evidence for more than 1 
female per family being in estrous. No case 
was recorded where the number of kits in a 
family exceeded the number of corpora albi- 
cantia or placental scars, or both. Wilsson 
(1971) also found that for European beav- 
ers (Castor fiber) only 1 female came into 
estrous in a colony. One colony at North 
Bay produced 2 females with placental scars 
and corpora albicantia. One observation of 

2 females with placental scars and corpora 
albicantia was recorded in 344 colonies in 
other parts of Ontario. However, in neither 
case was there any evidence to suggest that 
2 litters were produced in the same colony. 
The probable explanation (apart from re- 
cording error) is that traps were set away 
from the lodge and close to another active 
colony. The extra female could have come 
from the adjacent colony. 

The maximum number of beavers 2.5 
years and older captured per colony was 3 
in 2 colonies for North Bay. In addition 
there was indirect evidence in 3 of the 106 
colonies for the presence of 3 beavers 2.5 
years and older. Sixteen similar observations 
were made from the other 344 colonies. 
There was no evidence for more than 3 
beavers 2.5 years and older on the North 
Bay trapline, although there was 1 case of 4 
beavers 2.5 years of age and older in 1 of 
the 344 families. 

Female beavers 2.5 years of age and older 
generally assumed the dominant breeding 
status, although some yearling females bred 
successfully. Although testes were not ex- 
amined, Larson (1967) and Wilkinson 
(1962) reported that some yearling males 
may achieve sexual maturity. Reproductive 
behaviour of yearling males was assumed 
to be the same as that of yearling females. 

Since the age distribution from the 341 
trapped beavers represents the actual age 
distribution, I suggest (initially simplifying 
the model) that the cumulative percentage 
of beavers 2.5 years and older, 25 percent, 
can be equated to the factor 2.0, as there are 
2 dominant breeding individuals in a 
colony. 

The following empirical formula would 
then represent the average family. 

% kits + % yearlings _ N 
% adults - 2.0 ' 

N is the number of kits and yearlings and 
2.0 is the number of adults. Solution of this 
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equation yields N = 6.02. The average fam- 

ily group would be 2.0 + 6.02 = 8.02. 
This formula is complicated by several 

factors: 

(1) Breeding yearlings. Because of the 
small sample of female yearlings and be- 
cause the earliest record of corpora lutea 
and uterine swellings was on 22 January, 
females 2.5 years old had to be examined for 
their previous year's breeding record. Of 10 
2.5 year olds, 3 bred as yearlings. It would 
have been preferable to use current data, 
because the percent breeding may vary 
each year. 

(2) Non-breeding adults. Sometimes non- 
breeding individuals 2.5 years of age and 
older may stay attached to a colony. In this 
study, these individuals did not breed and 
were referred to as socially subordinate. 
Since there was evidence for 3 beavers 2.5 
years of age and older occurring in each of 
5 colonies, and since 40 percent of the pop- 
ulation was captured we can assume that if 
the total population was captured, more 
than 2 beavers 2.5 years of age or older 
would have occurred in about 12.5 of the 
106 colonies, or an average of 0.12 per 
family. 

(3) Single occupant colonies. The 26 single 
capture colonies involved 2 male and 2 fe- 
male kits, 1 male and 4 female yearlings, 
and 9 males and 8 females 2.5 years of age 
or older. Kits would not be living alone 
since they do not start dispersing till the 
following spring (Novak, unpublished data, 
Gunson 1970). Six of the 8 females 2.5 years 
and older were captured during the breed- 
ing season and all had bred or were going to 
breed, indicating that a mature male had to 
be present. Since the sex ratio of those 2.5 
years and older was not significantly differ- 
ent from a 50:50 ratio, it is reasonable to as- 
sume that we would find that the males cap- 

tured during the breeding season would 
show spermatogenesis if testes had been ex- 
amined. Nothing definite can be concluded 
about the yearlings. Wilsson (1971) pointed 
out the necessity of beavers continually in- 
teracting socially with other beavers or their 
keeper and that single beavers held in cap- 
tivity often do not do well. Although this 
evidence is circumstantial I do not believe 
that any colonies contained only a single 
occupant. Gunson (1970) considered that 
single occupant colonies did occur. 

Incorporating the first 2 factors in the 
empirical formula and assuming no single 
occupant colonies, I derived the following 
formula: 

% Kits + % Yearlings - % Breeding Yearlings 
% Adults + % Breeding Yearlings 

N 
2.0 + Non-breeding Adults ' 

Substituting in this formula, N=5.47. 
Therefore, in the 106 colonies where beavers 
were captured, the average family unit was 
2.12 + 5.47 = 7.59 and the total population 
was 805 of which 348 (43%) were captured. 
The average colony had 4.94 kits (mean 
placental scar count from 11 females was 
4.82), 0.53 non-breeding yearlings, 0.23 
breeding yearlings and 1.89 individuals 2.5 
years and older. 

This technique can be of value to the 
game manager in assigning harvest quotas 
or evaluating the effects of past harvests. 
Used together with reproductive data esti- 
mates can be made of kit mortality during 
summer, and of overall mortality other than 
from trapping. The limitations, as with most 
techniques, are in obtaining an adequate 
sample size, primarily of reproductive ma- 
terial. For some areas in Ontario harvests 
from several trappers may have to be com- 
bined to increase sample size. The most 
complicated variable is the yearling breed- 
ing component. This appears to be a func- 
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tion of previous trapping intensity. Further 
work may clarify this relationship. Addi- 
tional work is required to see if single occu- 

pant colonies do occur under certain condi- 
tions before trapping commences. 

It may not be necessary to collect and 
analyze teeth to obtain the age statistics 
needed for this formula. The percentage of 
kits in a trapper's harvest can be derived 
with high accuracy (Novak, unpublished 
manuscript) provided different pelt size 
criteria are used for different habitats. A 
good approximation of the percentage of 

yearlings can also be made from pelt mea- 
surements even though there is always some 
overlap with older beavers. 
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