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Bivalves and Benthic-Pelagic Coupling

Top-down vs. Bottom-up
depends on:

* Environmental context

e Bivalve physiology,
density

* Microbial community

Nitrogen and Carbon Transformers



Human-Facilitated Bivalve Populations




Human-Facilitated Bivalve Populations

» How does clam aquaculture influence
nitrogen cycling and microbial N removal?

* Can clam aquaculture influence
ecosystem-scale energy flow?

* How may epifaunal growth on novel
surfaces associated with offshore wind
development influence ecosystem-scale
energy flow?




Which pathway is dominant?

NO;-

Oxic

Mineralization Nitrification

> NH,* —> NO;

Anoxic

DNRA
N2 - DNF NO3'
Removal Retention

LOW C:NO;" HIGH C:NO;

NH,*




Hard Clam Aquaculture
Chesapeake Bay,Virginia
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Why do clam beds in Controls:
Cherrystone favor DNRA
over DNF?
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Why do clam beds in Controls:
Cherrystone favor DNRA * [NO;] water column: 0-0.5 uM
over DNF?
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Why do clam beds in Controls:
Cherrystone favor DNRA * [NO;] water column: 0-0.5 uM

over DNF? * Low O, and High Sulfide

e Carbon — quality and quantity

Dependent on environment
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Human-Facilitated Bivalve Populations

» How does clam aquaculture influence
nitrogen cycling and microbial N removal?

Increase NOg3iirespiration; DNRA > DNF

* Can clam aquaculture influence
ecosystem-scale energy flow?

* How may epifaunal growth on novel
surfaces associated with offshore wind
development influence ecosystem-scale
energy flow?




Ecosystem-scale Energy Flow
Cherrystone Inlet, VA

|. Estimate the clam population and size distribution

2. Model clam physiological rates

3. Scale seasonal benthic rates (direct measurements)

Murphy et al. 2016
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* ~2 — 15 days to filter entire Inlet
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SR « 7 —44% of the total Inlet volume daily
* ~2 — 15 days to filter entire Inlet

61 * Capacity to ingest >100% of internal
phytoplankton production

* Not entirely accessible
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........ dissolved
—— particulate
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Enhanced Mineralization
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Bottom-up Effects
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Watershed
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* Clams filter C and N from a wide area and deliver it to Cherrystone sediments
* N regeneration > N harvested
* Clams support macroalgal production

Macroalgal harvest would remove a large amount of N

Murphy et al. 2016



Human-Facilitated Bivalve Populations

» How does clam aquaculture influence
nitrogen cycling and microbial N removal?

Increase NOg3iirespiration; DNRA > DNF

* Can clam aquaculture influence

ecosystem-scale energy flow!? Sl - » .
* How may epifaunal growth on novel

surfaces associated with offshore wind
development influence ecosystem-scale
SN W energy flow?

Potential for bottom-up control;
(phytoplankton to macroalgae)




Offshore Wind
Development

30 gigawatts by 2030 = 2,500 turbines (12MW) ™.

= 3,750,000 m? of introduced novel habitat
[~¥525 football fields]
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Artificial Reef Effect

Novel structures
increase basal trophic level production

Shifts in energy flow

O\

Organic Higher
enrichment of trophic levels
surrounding (fisheries)

sediments connectivity

dominance
of barnacles
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Biofilter
Plankton and detritus

Future Work

turbidity ¥
light penetration ¢

Macrobenthos

NSPIRE

finer sediment, organic matter t CH 18B1_SPI 024 C NSPIRE

macrofauna density and diversity ¢

* High resolution underwater imagery —> Photogrammetric models to estimate biomass
* Measure changes in benthic functioning of the soft sediments at the base of the turbines

* Link with fish data to explore ecosystem connectivity shifts (trophic dynamics)
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