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>60	Bivalve	Species
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Freshwater	Mussel	Recovery	Program	(FMRP)
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Surveys	– Tidewater	Muckets (Leptodea ochracea)

July	19,	2018
Delaware	River

Sept.	23,	2019
Delaware	River



Surveys	– Tidewater	Muckets (Leptodea ochracea)



Surveys	– Tidewater	Muckets (Leptodea ochracea)



Restoration	Via	Reintroduction

Utterbackiana implicata

Elliptio complanata



Gray & Kreeger 2014

Important for Overwintering à



Restoration	via	Habitat	Enhancement

Urban	Living	Shorelines

Include	Mussel	Beds

North	Camden,	NJ
South	Camden,	NJ
Schuylkill	River,	PA
Delaware	River,	PA
Wilmington,	DE	



August	19,	2019
Bartrams Gardens
Tidal	Schuylkill	River

Surveys	– Candidate	Living	Shoreline	Sites



Bartram	Gardens	Living	Shoreline

Mussel	Pens

Pilot	Installations	in	2020
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Research: Gross versus Net?



In	Progress	by
Matt	Ashton,	MD	DNR
Megan	Davis,	MD	DNR
Matt	Gray,	Univ of	MD
Danielle	Kreeger,	PDE

Research	– Nitrogen	Removal	Rates

N	in	Mussel	
Tissues	and	Shells

4-12%

Figure	by	Ashton	&	Davis



Gross	versus	Net	Nutrient	Removal
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10,000	mussel	seed	over	30	years		->		729	pounds	net N	removal



March	Mussel	Madness
Lincoln	Financial	Field,	3/21/19

River	Fest
Philly	and	Camden,	9/7/19

Mussel	Outreach:	Clean	Water	Benefits



Bottleneck	=	Mussel	Supply



Demonstration	
Hatchery	at	
Fairmount	
Water	Works http://www.mightymussel.com/

Mussel	Propagation	Research	&	Outreach



March	15,	2017
Mussel	Broodstock Collection
18	degrees,	blowing	snow

Propagation



Propagation	– Juvenile	Alewife	Floaters



Mussels	in	Floating	Baskets

Pond	Rearing	Trials



July	20,	2017
Juvenile	Mussels

Pond	Rearing	Trials



Sept.	9,	2017
5-Month	Old	Juveniles	Compared	to	Old	Adults

Pond	Rearing	Trials



Mussel	Propagation	&	Restoration

With	PWD
FWW	Hatchery

New	
Culture	
Systems

5	Species	in	2019:
Elliptio complanata
Ligumia nasuta
Utterbackiana
implicata
Lampsilis cariosa
Leptodea ochracea



Mussel	Propagation	&	Restoration

With	USFWS
Harrison	Lake	NFH

2	Species	in	2019:
Ligumia nasuta
Utterbackiana implicata



Mussel	Rearing	– 2017 Progeny

Growth	Comparisons	in	Ponds



Mussel	Rearing	– 2017 Progeny

Growth	Comparisons	in	Streams



Mussel	Rearing	– 2019	Progeny

Growth	Comparisons
Currently:
Longwood	Gardens
Green	Lane	Reservoir
Van	Sciver Lake
Independence	Seaport	Museum

Outcomes:
- Reservoirs	doing	better
- Species	growth	is	similar

Surplus	Seed:
- Mussels	in	Classroom
- Mussel	Gardening



MuCWI Strategy (contingent on partners and $$)

Production Hatchery
(2023)

Exhibit Hatchery
(FWWIC, 2017)

Pond Grow-Out

Restoration 
Targets

DE

NJ
PA



THE	MUSSELS	FOR	CLEAN	WATER	INITIATIVE	
OF	THE	DELAWARE	AND	SUSQUEHANNA	RIVERS	

WATER	QUALITY	ENHANCEMENT	BY	BEDS	OF	FRESHWATER	MUSSELS

Construction	Funds

Project	Funds,
Other	Partners



Mussels	for	
Clean	Water
2019-2022
4 Year	Plan
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Downstairs
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The Production 
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Lots of Management Options

Conservation Restoration Enhancement

Tactics

Strategies

Places

Goals

Targets

Biodiversity
(ESA)

Clean	Water	
(CWA)

Other	(F&W,	
erosion	control,	etc.)

Rare	Species Mussel	Beds Mussel	Tech

Protection

Streams	&	RiversLakes	&	Ponds

Habitat	
Improvement

Engineered	
Habitats	or	
FarmsHatchery	

Augmentation

Fish	Hosts

Tidal	Shorelines

Traditional	
BMPs



Let’s	Collaborate!



Thank You!
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Danielle Kreeger, Ph.D.
Science Director
(302) 655-990, x104 │ DelawareEstuary.org

Connecting people, science, and nature
for a healthy Delaware River and Bay

For More Info:

Mussels for Clean Water Initiative
http://www.delawareestuary.org/science-and-research/mussels-clean-
water-initiative-mucwi/


