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Northwestern MN Moose Population

Population crash —>4,000 moose in the 1980’s,
by the 1990’s, things started to change.......
* Stopped hunting in 1997
* Habitat management efforts
» Radiocollared (VHF) adult mortality study
* Climate change correlation
* Health related (liver flukes and

brainworm)
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Additional research findings:

1. Low mean annual survival of
ad (0.79) and yrl (0.64), but
high calf survival (0.66)

2. Low pregnancy rates (48%)

3. Annual pop. growth rate




Northeastern Minnesota
January 2014




Minnesota’'s annual aerial moose survey method
Consistency and standardization

—T 2014 Master Aerial Moose Plots
B B e e e e e T R e I o e
'I-H-F: [ ] - THe l: T4 s ns m s E e 0 NN X k] -0 K] -5 o o ﬂ.
- - - - HT 1= s 4 =N - a4 a0 =0 -3 k1 = E -3 EL ] £ L] 1“ g l
| E ] - ] £ 14 o HI =T 2 ars E ] k] 08 L] = E ] E 2] s "‘:GIHWHHNI
j _—f ko - - e 15 T a2 F- 0 e E ] nuy ko M xm k] E 0 -
-'_"‘ E ] { - i 154 L] = -1 = =T ) =s 0 k3 E -3 a0 E -]
: H'_- = (2] k] i 1= e M o0 =a am -3 ns ns M E ] k-1 ,
4 k] [ - 1= -0 e = = me - nuns N4 M4 E - -
\ o k] k] = 158 - oA F- 3 =8 E ] o= =a w0y E.
! e I B R T R B H Ry p ey e
rll-l T - L 148 £ HE E =3 E- L e =a W -“E_E
Ti - = 1@ = | T om0 - s [T s
Lr‘iﬁ ™ - L] A k] e o - T )
e e i R e R B N ,z:‘ New Stratification Fall 2013
! r - el q4m = 168 e ) I:leDEnSIW
- o B e R B B [ Medium Density
R [ ] High Density
= T Sl fohimo:  November 13 2013 [ ] Permanent Habitat Piot




Minnesota’'s annual aerial moose survey method

&2 2014 Aerial Moose Survey
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Minnesota’s annual aerial moose survey method
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Minnesota’s annual aerial moose
survey method

2004 — detection probabilities are estimated using a
Sightability Model (Giudice et al. 2012)




Northeastern Minnesota’'s Moose Population, 2005-2014
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Survey Estimate 90% Confidence
Interval
2005 8,160 5,960 -11,170
2006 8,840 6,670 — 11,710
2007 6,860 5,230 -9,000
2008 7,890 5,970 - 10,420
2009 7,840 6,190 — 9,910
2010 5,700 4,480 — 7,250
2011 4,900 3,810 - 6,290
2012 4,230 3,190 - 5,600
2013 2,760 2,120 — 3,580

2014 4 350 3.220-6.210



Northeastern Minnesota’s Moose Population, 2005-2014

Estimated calf.cow ratios (solid diamonds)

Percent calves (solid squares)
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Northeastern Radiocollared (VHF) Moose Study
Results, 2002-2008

(Lenarz et al. 2009)
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Northeastern Minnesota’'s Moose Population

Additional research findings:
Lenarz et al. (2009, 2010): Study period 2002-2008

1. Models based on Jan temperatures above a critical physiological
threshold were inversely correlated with subsequent adult survival

2. Explained >78% variability in spring, fall, and annual survival, and 55%
for the next winter’s survival




Research, Management, and Future
of Northeastern Minnesota’s Moose Population

Aggressive research efforts studying:
1. Specific causes of adult and calf mortality relative to intrinsic and
extrinsic factors, seasonal and annual survival rates relative to

environmental variables, and reproductive performance

2. Nutrition and use of habitat before and after forest manipulations

3. White-tailed deer-moose interactions and potential of disease
transmission




Research, Management, and Future
of Northeastern Minnesota’s Moose Population

Management efforts:

1. Ongoing annual aerial moose survey, with recent inclusion of
assessments of moose use of disturbed areas in northeastern Minnesota

2. Development of Minnesota Moose Research & Management Plan

3. Cancelled the State’s annual moose harvest (2013) until further notice

4. Moose listed by the State as a Species of Concern




Research, Management, and Future
of the Northeastern Minnesota’s Moose Population

7. Ongoing habitat manipulation projects by the many landownerships for
moose habitat improvement (including Habitat Collaborative projects)

8. Development of moose management and research websites, frequent
presentations to the public and special interest groups

9. Development of a moose biennial work plan and a climate change
biennial work plan (including a focus on moose)
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