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Why Apple Snails?

TX map of USGS-NAS 
records for P. maculata. 
First near Houston, now 
more snails popping up 

in TX.

● Pomacea 
maculata
○ Invasive 

● Non-native
○ South America

● Characteristics
○ Gill & lung
○ Warm climate
○ Destructive 
○ Fecund



Apple Snails in the News



Why care?
Pomacea maculata
Reproductive Statistics

Eggs

Hatch
Of the clutch yields 
hatchlings on average

Survive
Unknown but 
consider 99.99% 
mortality rate

Average number 
per clutch

2000

70%
0.0001

Clutches
Per reproductive 
season in TX
(mid-May - October)

20



WHAT’S IN A NAME?  WHAT’S CHANGED?

● “1 of the 100 worst”
● Assumed P. 

canaliculata
● Prohibited in 2002 

(TX)
● Spread across SE US 

started

● Common language
● Regulatory power
● Scientific 

advancement

Avoid: channeled, giant, island, golden, GAS
Just say “maculata” apple snail

20242002 2012-2015

Synonymizing names:  
Pomacea insularum to Pomacea maculata



QUESTION – Why use environmental 
DNA when you can “see” apple snails?

“Environmental DNA (eDNA) refers to the 
extracellular, residual DNA shed from an 
organism found in abiotic environments”

(Barnes et al. 2014).

ENVIRONMENTAL DNA (eDNA)



Environmental DNA: Used for cryptic species detection



Not exactly cryptic….or are they?  Habitat, season, etc…



Detection: qPCR and 
Environmental DNA

Basic / 
Foundational

Applied / Conservation

20242002 Using Basic Science to Inform Applied

Identity

Distribution

Diversity

Detection



Development of eDNA Detection

2019

Test 4 primers in lab 
and field environment

2021

Validate with field 
sampling

2018

Design primers      
(short fragment of 
barcoding region)

2020

Confirm species 
specificity

2022

Monitor areas of low 
(Bear Pond) & high (SA 
River) snail abundance

2023

Explore relationship 
with snail abundance 

or biomass

Key points: eDNA done in collaboration with Dr. Matt Barnes; 
Sequences used based on past collaborations with Dr. Ken Hayes



Use specific small section to target a 
species = primer

Although eDNA used to find cryptic species, there’s nothing cryptic about its 
ability to identify to a species-specific level at low abundance.

Working species-specific primers:
Banerjee et al. 2022



The Sampling Process

WET LAB

Pass 250 mL through 
1.2 ųm Millipore filter

HOOD - CLEAN LAB

“Plate” samples in 
triplicate with 

PerfeCTA SYBR  Super 
Power-Up

FIELD

Collect water from 
target location    -

place on ICE

WET LAB

Extract total genomic 
(tDNA) using 

chloroform method

STEP ONE qPCR - CLEAN LAB

Run qPCR assay 
(standard curve; NTC, 

eDNA+) with triplicates

INTERPRET - COMPUTER

Interpret results in light 
of concentrations and 
number of detections

Key points: Verified identities based on past 
collaborations with Dr. Ken Hayes



Use multiple approaches to address different questions

eDNA WORK

LABORATORY 
EXPERIMENTS

FIELD 
SAMPLING

LOCALIZED 
CASE STUDY





Use multiple approaches to address different questions

eDNA WORK

LABORATORY 
EXPERIMENTS

FIELD 
SAMPLING

LOCALIZED 
CASE STUDY



Location: Bear Lake (really a pond!)



USGS Record (1/28/20):

Citizen 
Science

In action!





Small pond, Travis County/Austin, TX: Verified species & haplotype; ~5000 snails removed since pandemic
20242002 2019

NON-DETECTIONS? - AUSTIN, TX

● 2020 Totals: Removed 4779 
snails and 1624 egg clutches!

● 2021 Totals: Removed 97 snails 
and 95 egg clutches.

● 2022 Totals: Removed 53 snails 
and 8 egg clutches.

● 2023 Totals: Removed 17 snails 
and 7 egg clutches.

● Grand  total: Removed 4946 
snails and 1734 egg clutches.

Removals: March 2020 - Sept 2023

No add’t finds in 2023/24  



● Semi-monthly samples (18 out of 27 months)
● N = 3
● Filtered through 1.2 µ filter
● Bulk extraction with chloroform:CTAB 
● Amplified with qPCR (40 cycles)
● Standard curve from P. maculata tissue
● Banerjee et al. (2022) primers



How do we know?

Beyond philosophy,

● We have replicate samples.
● We know these primers work on 

very low levels of eDNA.
● We used positive & negative 

controls in our analyses.
● We know the history of the pond.



Take Home Messages

● Power of hand removals for 
invasive snails.

● Closed systems are 
rare…apply to rivers?

● Seasonality adds challenges 
for detection.

● Continue story with minimal 
monitoring.

● We need to understand 
what “zero” means.



Take Away: Snails on the move: S-Car-Go(es)….
burksr@southwestern.edu

mailto:burksr@southwestern.edu
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