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Communities

• The representative assemblage of organisms at 
a given space / time

• Emergent ecological property 
• Complex systems with many interaction

• Resilience

Community composition is a good ecological 
indicator, but measurement across different habitats 
can be challenging. 

eDNA metabarcoding can help with that.



Environmental DNA = DNA isolated from an environmental sample

What is eDNA?

Marine eDNA has ~ 1 d half-life Bottom waters sampled with 
some surface pairing



eDNA metabarcoding = robust community data



Sample sizes by season

The Dataset and habitat designations:

736 total samples analyzed

143 amplicon sequence variants identified 

Habitats by Campaigns
Estuary – Raritan Inventory Project (RIP)
 (Stacy van Morter)
Reef – NJ Artificial Reefs program
 (Peter Clarke)
Shelf – NJ Ocean Trawl, Monmouth University ‘RMIO’, & Inspire 
Environmental surveys

(Gregory Hinks (DEP); Brian Gervelis and Dara Wilber 
(Inspire Environmental))

Surf zone – Monmouth University and community scientists



Teleost ASVs

• How are they 
organized in 
communities?

• How are 
communities 
related to 
habitat?

- 122 ‘other’ taxa, each < 1% relative abundance



Ordination of 
community 
data



• Cluster results for RDA 
scores
• Clusters in 6D data space 

from RDA scores

• How many ‘named’ 
communities are there and 
how well does clustering 
work?
• Elbow plot for choosing k-

clusters: 8 clusters
• Avg silhouette width: 0.28 

(‘meh’)
• PERMANOVA % variance in 

original fish community 
matrix explained – 35%

K-means clustering to label communities

https://towardsdatascience.com/unsupervised-
learning-k-means-clustering-6fd72393573c/

What our data actually looks like, in 3 
out of 6 dimensions after RDAThese data are complex beyond 8 clusters, but this is still a useful approach to 

understanding the data better



Certain clusters were dominant in certain habitats 

This indicates that 
habitats sampled 
had characteristic 
fish community 
composition as 
determined by 
eDNA 
metabarcoding
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What’s it look like if we do this analysis on 
capture data?
• You can’t… that’s kinda the point

• eDNA allows sampling across 
habitats and taxa with consistent 
bias
• Clark et al. - River Center 

Conference Rm 18, 10:30 AM 
(TODAY!)

• There’s more than fish that may 
be useful in 12S metabarcoding 
data
• O’Leary et al. River Center 

Conference Rm 18, 9:30 AM (TODAY! 
NEXT!)



• Leaflet interactive map

Why is this useful?
Community composition is a good and resilient 
ecological indicator, but can be complex, hard to 
measure and difficult to visualize / summarize

We have far better methods for analyzing 
community data than for collecting it broadly

eDNA alleviates the collection issue, allowing us 
to focus more on the analyses! 

https://live365monmouth-my.sharepoint.com/personal/jadolf_monmouth_edu/Documents/UCI/eDNA/NJDEP%20eDNA%20Wind%202022/rmi_edna_env/images/afs_2025_adolf/cluster_leaflet_map.html
https://live365monmouth-my.sharepoint.com/personal/jadolf_monmouth_edu/Documents/UCI/eDNA/NJDEP%20eDNA%20Wind%202022/rmi_edna_env/images/afs_2025_adolf/cluster_leaflet_map.html


Conclusion

• eDNA metabarcoding provides robust 
community composition data that is is a 
logical ‘response variable’ for impact-
type studies
• Community composition is a robust index 

based on a lot of data that integrates 
biological – biological and biological – 
physical interactions
• Offshore wind development BACI / BAG
• Restoration

• Oyster reefs
• Seagrasses

• Climate research
• ‘events’ causing community shifts

Equinor is beginning installation of turbines at the Empire wind site. 



jadolf@monmouth.edu

kdunton@monmouth.edu

shannon.j.oleary@gmail.com

Funding:

Questions?

NJ DEP capture survey contacts
NJOT – Greg Hinks
NJAR – Peter Clark
NJRIP – Stacey van Morten

Colleen Brust & Caitlin McGarigal (NJDEP Project Managers)

Crew manifest: S. Evert, E. Zimmerman, S. Capone, S. 
Pescatore, D. Ambrose, K. Bates, D. Hood, the Ruhle 

Family, R. Rodriguez, J. Morson, D. Zemeckis, J. O’Brien, A. 
Ascura, E. Conlon, Nick Picitelli, Richard Kane

Library Prep & Sequencing: Sabeena Nazar (BASLab)

mailto:jadolf@monmouth.edu
mailto:shannon.j.oleary@gmail.com
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