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A Tale of Two Snails:
Comparing and contrasting the 

ecological roles of a natural versus 
exotic population of Pomacea

Native:
Uruguay

Exotic:
Houston, TX
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Overarching Overarching 
Research ObjectiveResearch Objective

To compare life history traits in an exotic 
versus a native population of Pomacea

Native:
Uruguay

Exotic:
Houston, TX

Grazers?Plant-
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predators

Role of 
predation?
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YesNoOf Concern

Egg size

Egg number

TEXASURUGUAY

Methods: Methods: 
Field Collection & ObservationField Collection & Observation

• Uruguay (2 sites)
– December 2005

Range 1.4-20 ppt
~ 6 ppt Exotic

Freshwater
Native

Elephant ear (Colcasia sp.) Bulrush (Schoenoplectus sp.)

• Armand Bayou, TX
– May/Sept. 2005

Methods: LaboratoryMethods: Laboratory
• Weigh clutch
• Place clutch in 1 M 

NaOH solution to 
release eggs

• Count and/or 
measure eggs

• Regression

Hatching Efficiency:

Total Hatchlings
Hatchlings + Remaining Eggs %

Data collected in Texas and Uruguay

Selected 11 clutches from each 
population to compare with t-test
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Native applesnails Native applesnails 
preferred preferred nearshorenearshore

bulrush over plantain.bulrush over plantain.

²

p = 0.019 p = 0.002
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Snails deposited eggs 1.5Snails deposited eggs 1.5--cm cm 
above the water surface.above the water surface.

±

NEXT ?: How many eggs do they deposit?

Texas clutches 8x as large (on Texas clutches 8x as large (on 
average) as UR clutches.average) as UR clutches.

N=67

N=72

On average, UR eggs are 50% On average, UR eggs are 50% 
larger than TX eggs.larger than TX eggs.

• 7 TX clutches 
deposited in lab

• 12 UR clutches 
from field

• 10-20 eggs from 
each

Predictive Measures between Egg Predictive Measures between Egg 
No. & Clutch WeightNo. & Clutch Weight

R2 = 0.148 R2 = 0.784

R2 = 0.884
without “fresh”

Seasonal Effects in TXSeasonal Effects in TX

April June September

R2 = 0.713 R2 = 0.693 R2 = 0.337

vs.
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Summary: FecunditySummary: Fecundity

• Considerable variation occurs in TX 
clutch size (less in UR by observation).

• Larger eggs occur in UR vs. TX.
• Markedly better clutch size/egg number 

relationships exist in UR.
– Considerably more eggs in TX population
– Seasonal effects need to be considered

• UR snails lay > 1 clutch m-2, with a 
preference for bulrush found nearshore.

– Future work will compare with TX population

SeasonalStrongPredictive Ability

Size at Hatching

Random?BulrushOviposition
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Predation 
Important

Hatching %
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TEXASURUGUAY

Uruguayan clutches demonstrated Uruguayan clutches demonstrated 
significantly higher hatching efficiency.significantly higher hatching efficiency.

x = 91%

p < 0.0001

x = 30%
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Nearly ½ clutches show 
low hatching rates.

However, few large 
clutches hatch at 

>80%, producing lots 
of hatchlings!
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Threshold size for Threshold size for 
hatching in TX is hatching in TX is 

1.1 mm and shows 1.1 mm and shows 
no clutch effects.no clutch effects.

Threshold size for Threshold size for 
hatching in UR is hatching in UR is 

1.91.9--mm and varies mm and varies 
with clutch.with clutch.

*

Over a 10Over a 10--day period, all hatchlings day period, all hatchlings 
emerged with 1.1emerged with 1.1--mm operculums.mm operculums.

N = 1453 Weaker; SeasonalStrongPredictive Ability
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Does the structure of the plant inhibit Does the structure of the plant inhibit 
or promote applesnail feeding?or promote applesnail feeding?

2 x 3 design:
Whole/Freeze Dried
Plant A/Plant B/Plant C

B: Repeat in Uruguay 
with Native Population

Feed to adult applesnails; Measure
Consumption and Amount Recovered

Hypothesis: The complex structure of 
water hyacinth deters feeding, more so 

in the native population.

Form   p = 0.084
Plant* p = 0.037
F*P     p = 0.374

Form   p = 0.057
Plant* p = 0.083
F*P     p = 0.382

Trends indicate alternate preferences between Trends indicate alternate preferences between 
populations, although lettuce yields odd result.populations, although lettuce yields odd result.

*More significant if you drop lettuce from analyses
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TEXAS URUGUAY

X5 replicates

3 x 2 design:
No Chemical/Organic/ 
Water-soluble
Plant A/Plant B

B: Take alginate and 
Repeat in Uruguay with
Native Population

Feed to adult applesnails; Measure
Consumption and Amount Recovered

Hypothesis: Chemical composition of water 
hyacinth and Eurasian milfoil will be deterrent, 

more so in the native population.

Does plant chemistry inhibit or Does plant chemistry inhibit or 
promote applesnail feeding?promote applesnail feeding?

5x more in UR

Both populations exhibit feeding deterrence, Both populations exhibit feeding deterrence, 
with minimal with minimal EichhorniaEichhornia consumption.consumption.

Note: Statistics still 
under review b/c of 
normality issues.
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Plant

No Extract

Extract

URUGUAY - NATIVE TEXAS - EXOTIC

Note: Statistics still 
under review b/c of 
normality issues.

Larger snails suffered predation by Larger snails suffered predation by 
removal of entire operculum; smaller removal of entire operculum; smaller 
snails exhibited hole in top of shell.snails exhibited hole in top of shell.

N=114 N=183 N=153 N=132

Shelltype: p < 0.001; Site p<0.001

Summary: Summary: 
Predation & HerbivoryPredation & Herbivory

• Native population experiences size-
selective predation.

• Preliminary evidence for contrasting 
ecological roles.

– UR snails tended to consume less of the whole plants.
– Neither population consumed Eichhornia.

• Chemical extracts partially mediate 
feeding preferences in both populations.

– Only considered “bulk” extracts for now.
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Weaker; SeasonalStrongPredictive Ability
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Take Home Take Home 
MessagesMessages

•Exotic snails can warrant 
serious ecological and 
economic concerns.  
•Snail may experience “fast” 
invasions due to fecundity.
•Research that provides 
insights into the basic 
ecological roles of similar 
organisms provide or tools 
for management.


