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taking care of | iblem animals such as beavers that may cause extensive damage to
roads, bric 2s and dams or coyotes killing livestock on m. There is also no arguing
that wildlife-auto col ions would be significantly h her, were the population densities
not contrc ed.

One method we are going to focus on in this paper is virtual population analysis,
also known as VPA or cohort analysis. This techniq : uses catch-at-age data from
hunters and using bac  ward recursive formulas, estimates the number of animals alive for
a specific cohort at a specific time. VPA hasbeenu  most extensively in fisheries
analysis but can also be applied in other wildl :applications. There are other methods of
abundance estimation as well, such as aerial surveys, which we will comp: :in the
paper. Tl problem with aerial surveys is that they :time consuming and very
expensive.

The research ne in this paper will be facilitated using data provided by the
Wildlife Division of the Department of Environ :nt: | Conservation, Government of

Newfoundland and I rador.
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Proof that S; is the MLE of S:

If we assume the daily survival, s, r¢  iins constant through the scason,
then the probability of surviving an interval of one day is

Pldi=1) =s
where d; = 1 if the individual survives the interval and 0 0 rwise.
Thercefore, the random variable d; has a Bernd i distribution with

d) = d, ] I-d,

g(dy) = (s) “(1 —s)""

A sample of size N intervals then gives a log likelihood of N such Bernoulli

probabilities of

[ “dy=In[] [(s)% -]

=S diin(s) + X (1-d) in(l -5)

=1
Maxi,  zation of this ' likelihood then involves taking the derivative with

respect to s and set equating to zero where we get:
Z d,(]/s)+§: (L -d) [ 1/ )] (-1)=0
(1/5)2 d [1/(1—s)jg (1-d)
(1 - s)s [NL d] /Z d

d./N,

S
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vulnerability coefficients, then significant biases n  exist in the population estimates of
recent ye 5 (Pope 1972). One final assumption is  t the estimated age / animals
harvested in the final year of the study based on q; and E, are not drastically different than
the true harvest. If so, then not only will the final year population es nates be
inaccurate, but so will the preceding years.

This final assumption may not hold for calv yearlings since ¢ harvest
rates at these ages are s™ iificantly lower (<1%) tl  at other ages and hence the small
sample of harvest estimates ay not be accurate. However, the modifications for
calculating calves and yearlings for both males in the final year and females in the initial

year should account for this prob 1.
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Chapter 3

Analysis and Discussio!

3.1 Natural Age-specific Survival Rates

Natural age-specific survival rates weret ;ed on a sample of 1470 radio-collared animals
between 1979 and 1998. Heisey-Fuller estimates were produced for calves, yearlings,
two-year olds and adults for bothn es and females.

For all cohorts other than calves, the method is, as stated in Chapt 2, calculated
for each season for both males and females and the annual survival rate is then calculated
based on the seasonal rates. The results are presented in Table 3.1. For yearlings and
adults, there is not a great deal of diff  1ce in the s vival rates of males compared to
females. However, for two-year olds there aj ears to be a higher survival rate amongst

females than that of males.
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have as big a set of antlers that they once had, but at the same time, one might believe
they are also less agile and with tI  r senses not beir ~ what ey once were, they may be
more likely to be harvested.

The mean age-specific vulnerability coefficients for males follows a similar
pattern, increasing with age. The .ception being that 10 year olds are less vulnerable
than 9 year olds, and the same for 12 year olds be  less vulnerable tt | year olds.

For females, the situation is a little different. A very small percentage of females
in each cohort are harvested each year, less than 3% in all cases. Harvest tes for calves
and yearlings are negligible and rise  ghtly after that. The likely reason is that these
animals are considerably smaller in e than the ot 5 and hence would provide less
meat, so they are avoided. The same | n can be seen in age-specific vulnerability

rates for females as they are also well below e corresponding numbers i  males.

26








































































telemetry studies or 1y other datase of value is im| itive. Having said that, the
process of this study has shown that using VPA for the purposes of Newfoundland
caribou and really any game species wi  the appropriate data is available, is a very real

alternative to aerial surveys or other population counting techniques.
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