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Population Dynamics 101

Change in population size

Births — Deaths + Immigration —Emigration
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For a population to T (Y
remain stable, each
female needs to recruit
one female offspring into
the population
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Predation always has an effect, but how big?
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Change in population size

Births — Deaths
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Predation <— Non predation

Predation always has an effect, but how big?
And how big relative to other factors?




«e g - ¥ ¥ A 2 - ;;,ﬂ' ‘\t:‘ Tl NG . - ; » A ¥

B Addltle r ; fity - predatin result in dth tha
wouldn’t have otherwise happened

8
o T

v
! .

R

2
s

-

3

ey

N 8Y
’

bd?

- l;v.___* :'
: UM L T
< 55-0; Xy, o



N (g 7 P e Y =y ;o 3 3 2 ! > ~E"
LR\ e J ke - v y = ; Ry e A e
.

‘: Additive m ralty— predatin results in death that
wouldn’t have otherwise happened

» Compensatory mortality - predation replaces other
sources of mortality
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Yearling Survival
Adult Survival
Adult Pregnancy
Yearling Litter Size
Adult Litter Size

survwal have the Iargest effect
on ungulate populatlons
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Yearling Pregnancy

Summer Juvenile Survival
Winter Juvenile Survival




1N

fo,Jd in |V|dual ﬁave]

/Jr-’

Sl




..-:_Average age of wolf-k II 2d adult elk in Yﬁllowstone is 15
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Hunter harvest generally targets animals of higher

reproductive value
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Mortality is additive
when it affects healthy,
prime aged females
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Mortality is additive
when it affects healthy,
prime aged females
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- Mortality is compensatory
. \when it affects prey of low
reproductive value
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~ . * Wolves: young or very old elk
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Number of wolves and relative deer density on Coronation Is,
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Wolf numbers

Number of wolves and relative deer density on Coronation Is,

Deer seen/man day
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\iy d}esn’t predation aIwL!*d‘) “
population decline?

* Physical/physiological limitations of predators







What about predator control?

5

* Review of 62 predator removal experiments -

_._* Overall, prey population size improved by Q. course of

RESEARCH ARTICLE

Predator control may not increase ungulate populations in the
< future: A formal meta-analysis

¥ .-"'L'-:--_-, » T. J. Clark | Mark Hebblewhite
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Predator control - sometimes it works,

sometimes it doesn’t

Effect size

Adult 5rurvival Calf sﬁwival Calf-covb ratios Recruritment
Response variable

Abundance

b
- Positive effect on
prey population




Mesquite

re 4. Map of coyote removal densities from coyotes submitted through the predator control program




a) Southern Mountain Caribou b) Population Trend
51% decline since 1991, +1548 caribou from recovery actions

Population growth [l increasing ] stable
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14 21 25 24 22 37 31 33 31 29 27 22 26 29 30 29

Subpopulations with
demographic data

N 14
§ Sy 23

Frince George
L E 17

B526. .

Subpopulation

extirpation event
6000

3000 sybpopulations with

recovery actions

5 & 101010 9 11 14 15 20 21
2010 2020
Year



a) Individual Treatment Effects

Partitioned using regression analysis, assuming effects are additive
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b) Simulated Options to Avert Caribou Extirpation
Labels = treatment (percentage samples increased, percentage samples extirpated, 90% end abundance interval)
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adation vs Nutrition ih + 2 De

Colorado Nutrition Stud
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3 * Juvenile survival increased by 23

* Juvenile mortality did not improve - percentage pts
..* Adult female survival increased by 3 e Adult female survival increased by
percentage pts after cougar removals 5 percentage pts
* Overall, populatlon growth did not -» Population grew from 3¢
improve (mortality was compensatory) | mcrease/year to17% Ve
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Predation vs Nutrition

* Improving nutritional condition benefits prey in multiple
pathways

* Reducing mortality from malnutrition AND predation 7

* Increasing reproductive output (o
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Map 3: Number of deer-vehicle collisions per § miles bageeen 2010 ond 2021 in
Oregon. Many areas of the state see high densities BF collisions with deer.
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Vehicle collisions with deer
often result in injury er mortality.
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Map 3: Number of deer-vehicle collisions per § miles bageeen 2010 ond 2021 in
s Oregon. Mony oreas of the state see high densities 'qfcolhs.':ns with dear.
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Vehicle collisions with deer
often result in injury er mortality.
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