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ABUNDANCE AND DENSITY

Why is it important?
important measure of the state of a population
- basis for species assessment

- basis for management decisions
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ABUNDANCE AND DENSITY

Why is it so hard?
- impossible to census across large spatial scales

- expensive and/or impractical

- imperfect detection of species




ABUNDANCE AND DENSITY

Why is it so hard for carnivores?

o secretive

nocturnal °

o  far-ranging

densely vegetated/remote areas

. low density
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Important Difficult to study
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AMERICAN MINK (NEOVISON VISON)

Important Difficult to study
e economically important e elusive
e top predator * semi-aquatic
e community regulator * low density
* indicators of ecosystem health e mainly solitary
* successful invasive species e mainly nocturnal

Few attempts at estimating absolute abundance
 relative abundance

* sign (scat, track) surveys




AMERICAN MINK (NEOVISON VISON)

* How can we survey mink?

 How can we estimate mink abundance/density?




NON-INVASIVE CAPTURE MARK RECAPTURE

Scat detection dogs

Genetic identification
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MINK STUDY IN NEW YORK: METHOD ASSESSMENT
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MINK STUDY IN NEW YORK: METHOD ASSESSMENT

Mink Study (2012):
road-stream intersection ®

28 transects (~1 km)

- scat surveys along the water
- collect scat

- record scat location
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Scat detection dogs

* non-invasive

* highly efficient
* increased detection rates
- increased sample size

- increased species certainty



Genetic identification

individual

e Scat found: 208
e Successful DNA: 116
* Unique individuals: 34




Genetic identification

e Scat found: 208
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SPATIAL CAPTURE-RECAPTURE (SCR)

Two spatial components:
« spatial model for detection (space use)

» spatial model for distribution of individuals



SPATIAL MODEL FOR SPACE USE

distance based model for describing spatial patterns of detections

prob. detection (p[s,x]) decreases with distance from activity center (e)

Po: probability of detection at an individual’s activity centre

o: spatial scale of detection
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SPATIAL MODEL FOR SPACE USE

« distance based model for describing spatial patterns of detections

e prob. detection (p[s,x]) decreases with distance from activity center (e)

Spatial model for detection ~
* amodel for space use

e amodel for home range!







Euclidean distance Ecological distance
a ‘naive’ measure of space use distance as perceived by the species
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Sutherland et al. Methods in Ecology & Evolution. (2015) 6: 169-177



Euclidean distance Ecological distance
a ‘naive’ measure of space use distance as perceived by the species
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I': a parameter to estimate the strength of association between space use and
the structure of the landscape (water!).

Sutherland et al. Methods in Ecology & Evolution. (2015) 6: 169-177



Estimating the strength of association between space use and the structure of
the landscape (water!).

r = 0: exactly Euclidean distance
r > 0: significant landscape-movement interaction
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SPATIAL MODEL OF DENSITY

Distribution of individuals across the landscape:

* uniform density
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SPATIAL MODEL OF DENSITY

Distribution of individuals across the landscape:
* uniform density

* spatial variation




SPATIAL MODEL OF MINK DENSITY

Distribution of mink across the landscape:
e uniform density?

e spatial variation?

- distance to city/town

- vegetation cover

Distance to City (km) Vegetation Cover (%)

8 0 100 0




(QQUESTIONS

Is space use better described by Euclidean or ecological distance?
What is mink abundance and density, does it vary across space?
- Distance to urban areas

- % vegetation cover

How does landscape structure influence space use?

Fuller, Sutherland & Royle. (In review)



RESULTS

Ecological vs. Euclidean distance model

* Ecological systematically outperformed Euclidean (AIC)

Fuller, Sutherland & Royle. (In review)



RESULTS

Mink abundance and density:
* negatively associated with urban areas: Bgz¢ity = 0.90 (0.33 — 1.46)
« abundance: N = 873 (558 — 1377)

e density: D = 2.25 (1.44 — 3.55) per km?
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RESULTS

Estimating 7 is estimating home range geometry!

e 1> 0 [significant movement-landscape association: 3.32]

Home ranges are:
- asymmetric

- non-stationary
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RESULTS

Estimating r is estimating home range geometry!

e 1> 0 [significant movement-landscape association: 3.32]

Home ranges are:
- asymmetric
- non-stationary

- REALISTIC!

Space use is location specific!

Fuller, Sutherland & Royle. (In review)



RESULTS

Estimating 7 is estimating home range geometry!

e 1> 0 [significant movement-landscape association: 3.32]

r: the degree to which landscape
structure impedes or facilitates
movement

Sutherland et al. Methods in Ecology & Evolution. (2015) 6: 169-177
Fuller, Sutherland & Royle. (In review)



RESULTS

Estimating 7 is estimating home range geometry!

1 >0 [significant movement-landscape association: 3.32]

r: the degree to which landscape
structure impedes or facilitates
movement

LANDSCAPE CONNECTIVITY!
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IN SUMMARY

Spatial variation in
abundance and density
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