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Estimated moose numbers in northeastern Minnesota



Calf:Cow and Bull:Cow ratios



Moose harvest in northeastern Minnesota



With suitable habitat, minimal harvest, and decent
reproduction, why wasn’t the herd increasing?



Goal of the project is to examine the non-hunting (or natural) mortality rate
for moose in northeastern Minnesota




Animals were fitted with a radio collar




We used an ultrasound to measure fat reserves




We pulled a tooth to age the animal




Blood samples were taken for pregnancy checks
and parasite/disease testing




Animals were examined for parasites and injuries




After workup, a reversal drug was injected and off they went




We listen for mortality signals weekly, actually lo cated each animal a
minimum of 30 times




We use ground tracking when collars indicate that a nimals are dead




What have we learned so far?







Cows
0.9 —54.3 sg. mi.
Ave. 15 sg. mi.

*Blue = Locations 2/02 — 8/03

*Pink = Capture Location



How have they fared?

2002 2003

«Collared 24 moose «Collared 42 more moose
6 died first year 17 died

2004 2005

«Collared 18 more moose Collared 30 more moose
12 died 17 died

2006 2007

22 died 10 died



Causes of Sickness and
Mortality




Non-human mortality
such as diseases and
parasites

Examples:
Brainworm
Winter Tick

Liver flukes
Lungworms
CWD?

Lyme’s Disease?
West Nile Virus?

Others?



Maybe 1 collared moose



Engorged ticks in early spring.



Excessive grooming to get rid of
ticks can cause massive hair loss.



Loss of
hair can
lead to
poor body
condition
and death
by
exposure
and or
weakness.



Wolves have killed at least
5 collared moose thus far,
suspect in a few other cases.



This animal was killed by wolves but
an exam showed symptoms of
brainworm as well.



Black bears are known to kill moose,
especially calves, which we really
haven't investigated in this study.



Non-human—Weather

Temperature extremes can stress moose,
particularly if they are already suffering from
other factors. Excessively deep snow can also
cause problems.



Accidental Death

1 so far



Human
caused
mortality—
car kills

6 animals
so far.



Another source of human
related mortality—trains.

2 animals so far.



Human caused
mortality through
hunting has
accounted for 15
moose So far.

Also had 2 poached.



1 so far



41 so far

Not too concerned about 12 of these:

Of the 41, 29 mortalities were more mysterious:



Predictions for Great Lakes region call for an increase of 1.5 — 2 degrees
Celsius for spring and summer temperatures as early as 2025-2035 and as
much as 5 — 8 degrees Celsius increase in fall/winter temperatures over the
next century.



Investigating temperature relationship

In the last year, we’ve begun taking a look at temperature versus mortality
in the radio collared moose.

A Heat Stress Index (HSI) was calculated using temperature data
recorded daily in the field within the study area.

HSI was calculated by tabulating the # of days when ambient temps
exceeded 14 C and 20 C during the late spring and warm season; and the
# of days exceeding -5 C in January and the cold season. We then
summed the temperature difference each day that exceeded these

thresholds to get HSI.

We then ran various models looking at the relationship of HSI to mortality
rates for each of the seasons and annually.



Spring Summer Fall Winter Annual
1Mar—-15May 16May—-31July 1Aug—30Nov 1Dec—-29Feb 1Mar-29Feb

Year Mortality Mortality Mortality Mortality Mortality
2002 4% 9% 9% 2% 21%
2003 8% 4% 8% 7% 24%
2004 2% 0% 2% 0% 4%
2005 1% 4% 6% 5% 15%
2006 13% 0% 14% 8% 31%

2007 9% 0% 6% 3% 17%



A couple of example model relationships...

Left: Models using HSI in January
explained more than 78% of
variability in spring, fall, and annual
survival.

Right: Models based on HSI in late
spring explained a high percentage
of variability in fall survival.



The other question is what can we do to protect the moose herd if the
current trends continue?



Future Plans

Smoked Fish

Mooz (Moose) Habitat Use in a Changing Climate
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