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Introduction DiscussionMethods

Results

41% of amphibian species are currently 
threatened with extinction 1

Vernal Pools

No single inflow of water → no 
fish 5

amphibian breeding and 
development 5

VP Significance

No vernal pool 
protections in NY 7

Detect two 
threatened pool-

breeding amphibian 
species using eDNA 

analysis.

eDNA analysis will 
reveal the presence 

of Jefferson and 
Blue-spotted 

salamanders, and 
wood frogs.

Purpose Hypothesis

Blue-spotted 
salamander

eDNA Metabarcoding

Target Species
Severe 
Concern by 
NEPARC 11Jefferson 

salamander

Special 
Concern by 
NYSDEC 10

Harbingers 
of climate 
change 12

Sedentary 
and 
elusive 13

shorter hydroperiods, longer dry 
periods 6

Less reproduction of pool-
breeding amphibians 6

Climate Change

More accurate, inexpensive, and expeditious 
biomonitoring is needed to conserve 

amphibians and vernal pools

Environmental DNA analysis is a new non-invasive 
biomonitoring technique 14

eDNA metabarcoding determines the presence of 
multiple species simultaneously 15

Four vernal pools, eight wetlands total

Sample Collection Filtering

Vert. 12S 
mitochondrial 

rRNA

Riaz or MiFish
primers

Amplified through PCR

DNA Extraction

Next-generation sequencing

Primers and AmplificationDNA SequencingData Analysis

MEGA-X -> align and 
organize sequence data

DNA extracted, washed, 
and purified

Samples thawed and 
filtered -> frozen

96 500ml samples from 
forested wetlands -> frozen

First detection of pool-breeding amphibians with environmental DNA metabarcoding

2 mole salamander 
species: Ambystoma 

unisexual and spotted 
salamander 

8 amphibian species
49 vertebrate species

4,808,942 sequence reads

≥96% identity 
threshold

≥98% identity 
threshold

Extensive vernal pool biodiversity captured 
with eDNA

Riaz amplicon –
eDNA detection

GenBank ref. –
Expected VP 

taxa

Not 
detected

Detected No detection

Positive 
detection

eDNA yields robust amphibian detections across 
different thresholds

eDNA detects both elusive and common 
amphibians

BLASTed against 
GenBank 

nucleotide data

Time series of 
amphibian 

detections over 
the breeding 

season reveals 
an upward 

trend

Phylogenetic tree reveals genetic linkages 
between VP taxa. Riaz primers detected 8 

amphibian species, including 4 salamander 
species and 4 frog species.

Species 
organized from 
least to most 
common, top 

to bottom.Fish and amphibian detections specific 
to different wetlands
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Detection of pool-breeding 
amphibians with eDNA 

metabarcoding

eDNA may be preferable for 
elusive amphibian species

Increase of eDNA detections 
over breeding season

More holistic amphibian census 
when amphibians are most 

active in the pools 16, 17

Contributes to vernal pool 
identification and protection in NY

eDNA censuses vernal pools 
inexpensively and accurately

Conclusion

Acknowledgements

Environmental DNA analysis effectively 
censuses elusive amphibians in a threatened 

vernal pool habitat.

First application of eDNA metabarcoding to vernal pool 
amphibians
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