Fish and Wildlife Population Ecology:
The End Game...

Okaloosa Darters..
How are they doing?

Choctawhatchee Bay drainage in Florida
Inhabit vegetated sand runs of clear creeks
Listed as Endangered June 4, 1973

Fish and Wildlife Service has recommended
downlisting to Threatened

How would you determine their status??
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PopUlation Growth Models s
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I Thetaogistic density dependent (THET) discrete time: Rt} = a- BN theta process noise
Models nemental Covariates

I Dpen options form for modeling population growth with envirenmental covariates

Next>>

5 Aoty ot Popaaon Growi U Tove Sere- Baral LN AR
File Analyses Output
Select Excel Worksheet  [Turkey Creek Parameter Estimates
W Linear tegiession of log-abundance vs. ine.
Rocky Creck Mu_est 00743127831
Select Columns for Analysis Eiw& n]nzasas auo g\} 61119433
Apply cunent seiection fo e ‘335
Time colim:  Year odel o xpenentl gonth wih process roie

Apply curtent selection for abund.

Abund cobr: Abundance

1393] 123650 Mu esl EI[I7E[IIEEEZ7
= SE{Mu_ A] 0.0545703572
s

P,vTav Nt

180000 200000

Abondancs
160000

140000

ol of exponentl routh vih iocess s ard bservaon

Mu st 00760153827
SEMu_est] 00549624275
ks Var

20
PVar 00302006845

OiiaterTukepéndFiockybundance.de_Rocky Cresk Ficker

R Console Dutput

L1l
[1]0.05496243
§ ]
= e
0]
E [1]0.03020868
1956 908 2650 2002 2004 : 5
Your
Loput file C\Je kAL 44131448 Fall 2008 OkDarter Tt

Which Model??

Model DeltaAlCc

Exponential
Gompertz

Ricker

Theta-logistic




Past Abundance Data

Future Projection

-Based on past data and
assumed model of growth§

OK, Now What?
« Probability of Falling Below...
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Golder-Cheeked Warble
(Dendroica chrysoparia)

* breeds in closed-canopy woodlands, primarily Ashe
juniper and oak

 declined due to habitat loss and fragmentation from

clearing of juniper for urban expansion, agriculture,
and commercial harvest




Fort Hood Army Post

 Largest breeding
population

L - BIG fire in 1996

I e Increased training
demands

Recovery Credit System

< Fort Hood “buys” the conservation rights to
habitat patches on private lands

« Unintentional loss of habitat on Fort Hood
is “offset” by these purchases

¢ Golden-cheek metapopulation remains
“unharmed”

How should off-post patches be valued?

The Model

» Stochastic, demographic-based, metapopulation
projection model

Stagé S Temporal VarianceS) Fb Temporal Variancer)
HY 0.40 0.058 (0] (0]
SY 0.57 0.010

0.57 0.010




The Model

Ceiling carrying capacity (K) .~ - FortHood
Various dispersal scenarios

Metapopulation Viability
— After 20 years...
— Mean final population size?

BalconesNWR

Important Drivers of Metapopulation Viabilit
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Reproduction Survival Dispersal

Importance of Individual Populations

Smaller is more important??

Importance

Balconei Fort Hood
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However...

» Changing dispersal assumptions

» Changed conclusions, substantially!

Wolf Reintroduction to 2
NorthernARumbkéss N/

» What impact are wolves having on elk and deer
populations in Idaho?

What impact in future? — decreasing elk and deer,
stable numbers or oscillations?

How answer?

— Ask experts and check scientific literature
— Gather important data

— Synthesize data and test possibilities with a model

Why model predatopigey
interactions?

Models help us
Define our problem
Identify what might be important
Understand our data

Communicate and test that understanding
Make _predictions




Modeling Wolf Effects

* What is important?

* What would determine their effect on elk
and deer?

* |s there a theory of predator-prey
interactions that will help us understand,
predict and manage wolf predation on deer
and elk?

Predicting effects of wolf reintroductions
on ungulate populations: Comparing
model predictions to observations for elk

and wolves in Yellowstone.

— by Edward O. Garton?, Douglas W. Smith?, Bob
Crabtree?, Bruce Ackerman?, and Gerry Wright®

— 1. Fish and Wildlife Dept., University of Idaho, Moscow, ID
83844,

— 2. National Park Service, Yellowstone Center for
Resources, P.O. Box 168, Yellowstone National Park, WY
82190
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.- | 1990 Approach

g L Gl 1L
Evaluate dynamics of Northern
Yellowstone Elk Herd using available data

Predict characteristics of wolf population
growth and predation from literature

Build an empirically based projection model

Validate portions of the model by
comparing predictions to observed data




«+ 1990's predicted success for wolves
* Northern Yellowstone elk herd projected to
be stable with high chance of persistence

but average abundance depends on
— Hunter harvest

— Winter severity

Implications:
Hunter Harvest
» Population trend for Northern Yellowstone El
herd was very sensitive to:
* Human harvest rate
— @ 9% harvest (‘70-'80s) - Stable with wolves
— @ 11% harvest ('95-'05) - Declines with wolves
— @ 7% harvest - Increases with wolves
— @ 9% harvest - Increases without wolves

Implications:
Winter Severity

» Population trend for Northern Yellowstone
Elk herd at current size is very sensitive to:
* Winter severity:
— Average severity: population stable
— Mild winters: population increases 10% / year
— Severe winters: population decreases 10% /yeat

* In 1/3 of years, population either increases
or decreases at least 10%




