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A population framework for conservation

Assessment:
Population size & trends
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Diagnosis, part I:
Demography & vital rates
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Diagnosis, part II:
Environmental factors influencing key vital rates
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Prescription:
Management that can mitigate stressors

Caswell (2001)






Why snail kites?

 Critically endangered
1 Wetland dependent
d Extreme dietary specialist

1 Requires a large spatial
extent

] Confined to central and
south Florida

J But integrates entire
system

[ Closely tied to hydrology
and water management



The monitoring program:

e 6 intra-annual, airboat surveys (~ 3 weeks apart; 1992 to
present) to estimate population trends

 Nest monitoring during breeding season and banding of young
e QOver 3400 birds banded; over 3300 nests monitored




Assessment:
Population size and trends

Superpopulation Estimate (Cl)

2000 1

40001

3000+

20001

10001

3-year running average/Cl

Decline
A
[ A

Decline Increase

1 /_/H p A

.
Q

Sy

1996

1998 2000 2002 2004 2006 2008 2010 2012 2014
Year



Population growth rates and kite trends

Population Growth (Nt/Nt-1)
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Diagnosis:
Demography and vital rates

For entire population in Florida For specific wetlands in Florida

Numbers, = Numbers, =
(Births — Deaths) N, (Births — Deaths + Immigration — Emigration) N, ,
A =N/N,, = A =N/N,, =
Births — Deaths Births — Deaths + Immigration — Emigration
— ~ ) - ~ J
Reproduction and survival Movement among

wetlands in Florida



The contribution of vital rates to population
growth: interpreting limiting factors

e Population projection models and
perturbation analysis

* Prospective versus retrospective

understanding of limiting factors
Fs Fa

— Prospective: if one could change a A= P. P
demographic parameter, which > Té
would be most important? F= fertility

(breeding/recruitment)

— Retrospective: Which demographic . fsug"‘(‘j’a'l
parameters best explained observed 525‘(‘1 Tt ult
changes in population growth? g




Retrospective analysis regarding change in
population growth rates:

% Contribution to growth rate (\)
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1992-1998 vs 1999-2005
(growth) (decline)
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Fs

Fa

Recruits from adults
breeding

Fs: Fertility of subadults (1-2 yr)
Fa: Fertility of adults (> 2yr)

Ps: Survival of subadults

Pa: Survival of adults

Ps Pa

Vital rates Martin et al. (2008)



Vital rates that explain variation in population growth
1996-2014

Rates considered:
e Juvenile apparent survival
e Adult apparent survival

e Annual fecundity: number
of offspring / female _
(Ricklefs & Bloom 1977) §‘
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Vital rates that explain variation in population growth
1996-2014

Rates considered:
e Juvenile apparent survival
e Adult apparent survival

e Annual fecundity: number

of offspring / female
(Ricklefs & Bloom 1977)
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Vital rates that explain variation in population growth
1996-2014

Rates considered:
e Juvenile apparent survival
e Adult apparent survival
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e Annual fecundity: number

of offspring / female
(Ricklefs & Bloom 1977)

—

A

i.n
1

—%
—
-

Rates explaining
variation:

e Juvenile survival
 Annual Fecundity

e Annual Fecundity two . .
years prior 1 2
Annual fecundity two years prior
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Reproductive rates that drive fecundity

Breeding probability
Nest survival

Number of young
fledged/successful nest

Renesting
Breeding season length

Ricklefs & Bloom (1977), Etterson et al. (2011)



Reproductive rates that drive fecundity

Breeding probability
Nest survival

Number of young
fledged/successful nest

Renesting
Breeding season length

Sensitivity analysis
suggests fecundity most
sensitive to nest survival

Fecundity most correlated
with nest survival
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From total population to regional trends

e Kites move widely across central and Movements
south Florida I

e Thought to be a panmictic population

Bennetts & Kitchens (1997)
Meyer et al. 2011; this session



From total population to regional trends

Kites move widely across central and

south Florida Geographic structure
o . in breeding dispersal
Thought to be a panmictic population 2

But, demographic rates (e.g. survival)
vary across the region

And, recently discovered strong
breeding fidelity:

Site-level.:
~40% natal philopatry,
67% breeding philopatry
Region-level:
~90% philopatry in Everglades, e
Kissimmee River Valley




How regions have contributed to population growth:
Contribution from northern region has increased since 2007

Regional Contributions to
Observed Population Growth Rate (1)

=
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Southern region

1998 2000 2002 2004 2006 2008 2010 2012

Other = includes
sites not classified
into regions and
unsampled,
peripheral sites



Growth rate (3-year average)

How regions have contributed to population growth:
Contribution from northern region driven by increase in recruitment
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Take-home points

* Recent trends suggest growing

population driven by northern
region -

Population diagnosis

* Variation in observed growth
best explained by juvenile |~
" survival and fecundity:

Fecundity most slénsiti‘ye to -
nest survival

Recruitment remains low in
Everglades




Moving forward

Priorities
e Management aimed at increasing
reproduction likely most successful

Identify key environmental stressors_
and management actions

influencing reproduction,

partlcularly nest surV|vaI a prlorlty







Extra slides



Survival estimates and kite trends
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Mark-recapture and minimum number known alive

—O— Number of birds banded
-@®- Number of banded adults resighted
@  Minimum number known to be alive
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3472 total banded kites from 1992 through 2014
7805 total resights 1992 through 2014 (during survey season)



Proportional Centribution to
Regional Population Growth (NORTH)

Reverse Multistate CMR models to estimate demographic contributions

Northern region Southern region
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Proportional Contribution to
Regional Population Growth (SOUTH)
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From total population to regional trends

Kites move widely across central and

south Florida

Thought to be a panmictic population

But, recently discovered strong

breeding fidelity

Current nesting

region Ever
Everglades 0.90
Kissimmee River

Valley 0.06
Okeechobee 0.17
Other 0.39

KRV
0.03

0.89
0.44
0.09

Movements

Okee Other

0.06 0.01

0.04 0.01

0.28 0.10

0.07 0.45 Bennetts & Kitchens (1997)

Meyer et al. 2011; this session



Regional structure in demographic rates

Northern Region

- Lower adult apparent
survival

- No weather effects
observed

Southern Region

- Higher adult apparent
survival

- Weather effects
observed (dry
conditions)

Apparent survival ()
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How regions have contributed to population growth:
Local dynamics increasing in importance over time

Proportional Contribution

to Population Growth

mmmm | ocal Dynamics
— Dispersal

.1998 2000 2002 2004 2006 2008 2010 2012

Local dynamics: juvenile recruitment
and adult survival / fidelity



