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

Pomacea maculata
(as model organism) 



 628 wetlands parcels
(0.01 to 41.9 ha)

 Ditches & irrigation structures

 Matrix of cattle pasture lands 
 improved (non-native Bahia grass 

(Paspalum notatum) )
 semi-native  (native and  non-native 

grasses and forbs)
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Research Question 1
Where are apple snails present …

&
how are they distributed relative to 

landscape and wetland variables?

 Surveyed wetlands for snail 
presence

 Characterized wetlands using 
suite of landscape & localized 
variables
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Research Question 2
Does  snail absence indicate

unsuitable habitat?
or dispersal limitation? 

 Conducted field 
enclosure experiments 
& monitored
survival and growth

 3 late juvenile snails @ 
wetland; 20 wetlands
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 Wetland pHH2O

 Hardness H2O
(Calcium)

 Dissolved O2

 Conductivity H2O

 Vegetation cover
 Wetland area

**Selected from review of apple snail literature 
Analyzed using AICc Model Selection Approach
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 Ditch presence 
(surface drainage inlet)

 Ditch number
 Pasture type 

(improved vs semi native )

 Wetland shape complexity 
(Perimeter/surface area)

 Euclidean Isolation
 Topological Isolation
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 All statistical analyses and graphs were done 
using packages in R

RStudio
Version 0.98.507 – © 2009-2013 RStudio, Inc.

 Random wetland selection 
Spatial variables
Isolation  indices 
Map figures 
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 Selected200 wetlands
(Stratified Random Sample)

 171 wetlands met 
survey criteria

 73 wetlands indicated
apple snails present

(eggs; multiple unclustered
shells  or whole snails)

 98 wetlands had no 
observed evidence of 
snail presence

Question 1

Where are apple snails 
present …

&
how are they distributed 

relative to landscape 
and 

wetland habitat 
variables?

43%

57%
Snails 
present

Snails 
absent



 pHH2O

 Hardness H2O (Calcium)
 Dissolved O2

 Conductivity H2O

 Vegetation cover
 Wetland area
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 Ditch presence 
(surface drainage inlet)

 Ditch number
 Pasture type 

(improved vs semi native )

 Wetland shape complexity 
(Perimeter/surface area)

 Euclidean Isolation
 Topological Isolation

*predicted to be important to 
snail presence

According to AICc Model Selection:

Ditch presence 
&

pHH2O
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Question 2

Does  snail absence 
indicate 

unfavorable habitat?
(or dispersal limitation?)

Hypothesis
Introduced snails will 

have lower survival 
and 

slower growth rates 
in wetlands where 

no snails were observed

If absence 
=  less suitable 

habitat
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Most explanatory :  
pHH2O

 pHH2O

 Hardness H2O (Calcium)
 Previous Snail Presence
 Dissolved O2

 Conductivity H2O

 Vegetation cover
 Pasture type 

(improved vs semi 
native )

 Wetland area *predicted
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Most explanatory variable :  pHH2O
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At pH 5.0 :  PSurvival in wetland > 50%

At pH 4.5 :  PSurvival in wetland > 38%
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 Snail dispersal/distribution is 
associated with ditches 
(topological wetland connectivity)

 Snails appear to be primarily  
dispersed with flood events

 Snail absence is more likely 
associated with dispersal limitation 
than unsuitable habitat in 
permanent wetlands
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Lack of association  with  Water Hardness
 Little variation in hardness across BIR landscape

 Spatial scale too small??
 Role of calcium uptake from macrophyte 

consumption?

Within wetlands, pH was the best predictor of 
Snail presence ,  Survival &  Growth 
 P. maculata does better where wetland pH is 

more neutral 
 But what wetland pH limits them? 

 Unclear,  but  < pH 5.0
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If Buck Island Ranch is indicative of local ranchland 
wetland habitat

 High probability of  dense P. maculata populations 
 Although considered “peripheral” habitat…

Ranchland wetlands  high utility to apple 
snail predators 

Photo Credits: David Hemmings, Greg Matthews, Mia McPherson  
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More 
ISOLATED

Less 
ISOLATED

x

x

x

x

 200 wetlands were randomly 
selected for survey 
(stratified random)

 Wetlands were ranked 
according to isolation indices

 Split into quartiles.

 30* wetlands randomly selected 
per quartile, from each isolation 
index 
* accounting for potential overlap in indices 
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