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Overview

e Why oyster reefs?

e Brief history of BOP
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e Questions & methods

e Benefits, challenges, the
big picture

e Looking ahead
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‘igure 4: Images of a variety of intertidal and

Source: zu Ermgassen, P., Hancock, B., DeAngelis, B., Greene, J., Schuster, E., Spalding, M.,
Brumbaugh, R. 2016. Setting objectives for oyster habitat restoration using ecosystem services: A
manager’s guide. The Nature Conservancy, Arlington VA. 76pp.
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Decline due to overexploitation & habitat degradation

Figure 6: Th
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Why restore?

PROVIDE SHELTER REDUCE WAVE PROVIDE A SURFACE PROVIDE
For crabs and snails and nursery ENERGY For other organisms to grow FEEDING GROUND
habitat for juvenile fishes Protecting A on (including baby oysters) For larger fish
shorelines

PROVIDE A RICH NUTRIENT SOURCE STABILISE THE SUBSTRATE
For seafloor animals, through depositing DENITRIFICATION Clearer water results Reduce the resuspension of fine
waste material from filter feeding Removes excess nutrients in seagrass recovery sediment, improving water clarity

Figure 2.2: Ecosystem services provided by shellfish reef ecosystems
THE BASIN

Zu Ermgassun, P. and Brumbaugh, R.D. (2019). The Case for shellfish reef restoration and finance. In: Restoration Guidelines for Shellfish Reefs (eds. OYSTER PROJE CT

J. Fitzsimons, S. Branigan, R.D. Brumbaugh, T. McDonald and P.S.E. zu Ermgassen), pp. 2-6. The Nature Conservancy, Arlington VA, USA. Shellfish Reef Building & Restoration



Why Maine?

m Oysters only m Blue mussels m Other shellfish

Marine algae m Algae &Shellfish Unknown
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ym Dr. Kris Karnauskas from the Oceans and Climate
ir. The area off the northeast U.S. coast is warming
n, indicated by the darker red.

In summary:

With warming: Expansion of Eastern
oyster habitat

With aquaculture: Increase in the
Eastern oyster population
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Is oyster reef building possible?

If so....

e Can a reef be built?
o Ecological perspective: Can a reef
survive, be sustained?
o Social perspective: Community
perception, permitting process

e What are the effects?
o Marine biodiversity
o Reef structure/ substrate
o Qyster dynamics (e.g., Spawning,
growth, mortality)
o Water quality

e (Qutcomes:
o Synthesize lessons learned
o Create guidance documents
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Reef building how-to:

2020-2023

* Limited Purpose * Transferred LPA to BOP  Continuing similar work
Aquaculture License (LPA) team « Purchase program
* Oysters & blue mussels * 2nd LPA secured . Comparison to reference
» Tested reef balls, tiles, » Spat on shell, seed, uglies bed, Sheepscot &
shell hash « Monitoring Damariscotta

Photo: Tate Clark, TNC

Basin Shellfish Project
2017-2019
—— g

PROJECT REPORT AND FINAL SUMMARY

Prepared by Amanda Moeser, Coastal Conservation Coordinator

TheNature @
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Self-sustaining? Monitoring reproduction, settlement & survival

approximately 2 weeks

:>.:>

free-swimming larvae

fertilizeg

Adult tissue
samples to
detect
reproduction

@ John Norton

: N Shell bags to
2-3 years 5N g ¥ monitor larval
' : settlement

[ '{ {-\ spat attached
] to shell

Shoreline surveys to determine
survival THE BASIN
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Self sustaining? Adult oyster reproduction

e InImageJ: Estimate area of gonads to total tissue area

24.45x16.86 mm (22243x15344); RGB; 1.3GB

May - September: Collected 15 adult oysters on a monthly basis per estuary

7 mainBody Add[] D Swlwr| g | 4|

Flatten [F]

Show All
Labels
[ ] [ ] Results
[Area |Mean  [Min |Max |
1 188.406 222.158 1 255
2 0.824 220.942 71 254
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Self sustaining? Reproduction — initial results

Average GBR
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sSpawning event!

Captured a likely ]
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Annabelle Warren, Colby senior,
presenting thesis results at
Aquaculture 2025 in New Orleans
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Self-sustaining? Oyster settlement — shell bags
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Self-sustaining? Settlement — shell bags initial results

Total Live Spat

26 Jun 24

11 Jul 24

23 Jul 24

07 Aug 24

21 Aug 24
Date

06 Sep 24

Finding
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oysters!
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Dan Sweeney, Colby senior, presented
results at Milford Aquaculture Seminar
(Milford, CT), Maine Fishermen’s Forum
(Rockport, MzE), & Aquaculture 2025 (New
Orleans, LA)
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Self-sustaining: Do the oyster settlers survive? Shoreline surveys

Finding live
oysters! (Low
— densities...)

.

Year

. 2023
I B &
0

Mean Live American Oyster Density (#/m*2)

Mid Low
Tidal Zone
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Self-sustaining? Monitoring reproduction, settlement & survival

Initial results point to
fertilizgp™ e bt i the possibility of
' , 1 building a self

= i sustaining reef.
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Substrate Composition (%

Monitoring ecological effects: Substrate changes
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Denny Reed Substrate Composition

Planted
oysters

Planted
oysters

7122

7ibi23

Date

G/4/24 10/2/24

Habitat is shifting —
likely due to our
efforts in planting
adult oysters.

THE BASIN

OYSTER PROJECT

Shellfish Reef Building & Restoration



Monitoring ecological effects: Oyster dynamics

Mean Growth Rate at Restoration Sites Compared to Literature Growth Rates
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Location

Over one year:

* Growth rates higher than some southern sites
* Mortality between 6.5- 10%

« Evidence of new settlers
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Susceptibility to ocean acidification: Bowdoin

e Biweekly sampling: June —October

e Sites: Basin Oyster Project LPA
lease sites, behind the dam &
Kennebec Estuary Land Trust’s site

(Bas68)

-carbon chemistry

-nutrients
-temperature
-salinity
-oxygen
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Caroline Vauclain
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Fall SCSC class: “Ocean Acidification”

Henry Zucco %




Susceptibility to ocean acidification: Bowdoin

® Carbon chemistry consistent
across Basin sites.

® Enclosed nature of the Basin
makes conditions different
from New Meadows.

® Conditions were above, but at
times close to, the threshold
for bivalves.

® Current conditions likely not a
stressor for oyster growth in
vulnerable early life stages
(July-Aug).

® [Future changes in freshwater _
runoff, ocean acidification, or 69.95°W 69.9°W 69.85°W

Ocean Data View / DIVA

biologica] productivity could Figure 2: Surface map of sampling sites on New Meadows River and Basin

Preserve with average surface Qa interpolated using DIVA gridding. Data

ChaHQE. presented in box plot (fig 3) are indicated by arrows.
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Henry presenting results at American
Geophysical Union Conference
Washington, D.C. in December

Threshold for
optimal shell
growth ~1.6



Benefits: Community building

Purchase program
* Bought oysters from most farmers on the New Meadows
« Farmers contributing to collaborative research

Outreach & education

« Engaged school and community groups

* Opportunity to highlight ecosystem services
« Prompts conversation about aquaculture

THE BASIN

OYSTER PROJECT

Shellfish Reef Building & Restoration



Challenges: Regulatory/ permitting

Interviews with
state regulators
to document
different
approaches

Use of cured oyster shell
» Shell considered solid waste; requires DEP site permit
» Using cured shell requires a DEP special projects permit

For reef building
 Requires a DMR aquaculture lease or license
« Aquaculture = Food # Siting in prohibited waters (i.e., areas of poor water quality)
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Big picture: Human dimension

Concerns:
* Competition between oysters and clams

* Reefs may harbor predators, disease, etc.

* Riparian landowners uncertain
Opportunities:

* Connecting shell recycling, purchase

programs & restoration

e Community-building through conservation

Interviews and focus groups with Maine
stakeholders to identify important social
factors
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Big picture: Ecological dimension

Concerns:
» Potential negative impact on current ecological
interactions and functions?

Opportunities:
* Provisioning of ecosystem services: demonstrated
elsewhere but will those translate to Maine?

« Potential to improve coastal resilience: Can oyster
reefs facilitate restoration of other habitats (e.g., salt
marshes, eelgrass)?

Check out Caroline and Eli’s tik tok for a climate change
communication course:
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https://www.tiktok.com/@elifranklin45/video/7467759338581527851

Tate Clark, TNC



https://urldefense.com/v3/__https:/www.tiktok.com/@elifranklin45/video/7467759338581527851__;!!P_zEGVH0kSMiWA!C0h4CP36mK50QBTqk7bBf-Ai9wgN4iVJvTJC9uZJAzCxfi2fy-y1mHM6hrLzO0tpyCIMLJq9tMgx7waTjkVpX1k$

Looking ahead

e Continuing to analyze data collected to
date

e Social factors: Finalizing interview
guide to conduct interviews &
summarizing findings from focus
groups

e Plan for 2025 field season
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.Thank you! Questions?

For project updates:
Email basinoysterproject@gmail.com

Project funding: Davis Conservation Foundation, Ferris Olson Family Foundation for Ocean
Stewardship, Maine Community Foundation, Maine Sea Grant Program Development, TNC

SOAR, and individual donations.
Photo: Tate Clark, TNC
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