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Gaps and biases in occurrence
data for species ranges

Thompson et al. USGS 1999
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Most collectors collect only once

Even those that collect a
lot don’t collect
everywhere:

Javier Alejandro
eelprogramderm
Michiko

A_R. Franck
W_L. McCart
petecorradino
Judd Patterson
Ryan Cooke

Suo3a|3uls

LHEE

Alexander

R. B. Diedrich
Joseph MDO
Tom Palmer
W._M. Buswell
W.T. Gillis

J. Richard Abbott

0 10 20 30 40 50 60
Number of Anacardiaceae collected




Taxonomic focus varies among collectors: Number of
Records by Family
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Frequency

Other ways collectors differ from each
other
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Occupancy-detection models

Ecological Process

Z, =1 Z;~ Bernoulli ({5;)

MacKenzie et al. Ecology 2002
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Occupancy-detection models
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logit(p;) = Bo + Bix1 + Bzxz

Detectability can depend on

characteristics of collectors

MacKenzie et al. Ecology 2002



Translating occupancy-detection
framework to collections data context

e How do we define a site?

o a county or other defined locality
o buffer around a given coordinate



Translating occupancy-detection
framework to collections data context

* What is the time scale of the sampling period? = [

o closure assumption: occupancy status of site does not change
between sampling periods



Translating occupancy-detection
framework to collections data context

* What counts as a single survey? |/

o all collections by a single individual (or collection group) within a
site during a single sampling period



Translating occupancy-detection
framework to collections data context

0

* What is a non-detection event? :

o Surveys by collectors that do not include a single record of the focal
species



Translating occupancy-detection
framework to collections data context

E

e How do we define a site?

o a county or other defined locality
o buffer around a given coordinate

What is the time scale of the sampling period? ‘L

2
o closure assumption: occupancy status of site does not change
between sampling periods

What counts as a single survey? | &

o all collections by a single individual (or collection group) within a
site during a single sampling period

What is a non-detection event? °

o Surveys by collectors that do not include a single record of the focal
species

Answers to these questions are study specific!



Case study: Distribution of Schinus
terebinthifolia in Florida



Simple occupancy-detection model:
Occupancy

logit(p;) = € <«——— random effect of county
Posterior Distribution of Occupancy for
Miami-Dade County
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Large uncertainty in estimates of occupancy



Large uncertainty in estimates of occupancy

logit(p;) = & < random effect of county
Psi(Occupancy)

Alachua >

Baker

Bay

*¥e

Bradford

Brevard

Median of posterior distribution of S S

Calhoun -

Charlotte

Citrus

Clay .

Collier b

Columbia i

Desoto b

Dixie -

Duval b

E:
Flagler . 2

Franklin

e
Gadsden >
.

Gilchrist

Glades .

Gulf -

Hamilton -

Hendry

>

)

C

3 Hardee e
H d -

EOJ Highiands =

Hillsborough

Holmes -

Indian River i

Jackson -

Jeffersor ol

Lafay ette o

Lake -

Lee >

Leon o

Levy o

Liberty .

Madison o

Manatee o

Marion -

Martin

Miami-Dade

Monroe

Nassau -

Okaloosa b

Okeechobee

Orange

Osceola

Palm Beach

Pasco

Pinellas

FETYT YR

Polk

Putnam o

Saint Johns

Saint Lucie

Santa Rosa b

Sarasota

Seminole -

Siimtaer . g

0



Simple occupancy-detection model:
Detectability
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Collector data is messy
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Collector data is messy
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Constructing new R package
collectR!
-automate cleaning of
specimen data

L. L. AIrrT1IOoO1d & Lrdilall West
Erdman West & Lillian Arnold
L. Arnold & Erdman West

L. E. Arnold, Erdman West
Arnold & West

L. E. Arnold; Erdman West

E. West, L. Arnold




Uncertainty in estimate of occupancy
for model without collector behavior
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Goal: Shrink uncertainty

No collector characteristics

Uncertainty in Estimate of Occupancy (sd)



Models that incorporate collector
covariates shrink uncertainty in
posterior
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Including collector behavior decreases uncertainty

No collector behavior: Including collector behavior:

Detectability = f(# of records)
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Takeaway

* Accounting for collector behavior improves
models

e Standardizing collector name entry important
* Developing new R package -> collectR

Broad-scale efforts to standardize and clean collector
covariates are a worthy investment to improve the efficacy
of digital biodiversity data for modeling species’ ranges.
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