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Outline
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Some Background and Definitions
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Nutrient loads…Past and Present
•

 
Water Quality Conditions (historical and current)

•
 

A short SAV story
•

 
Some special features (blooms, pH, 
sediment/bloom interactions)

•
 

A budget for Nitrogen…where does this stuff go?
•

 
Chesapeake and Potomac Fisheries

•
 

Some concluding remarks



Eutrophication







A Global Issue

Harmful Algal Blooms
Seagrass Loss
Hypoxia/Anoxia

Compiled by K. Mikita
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Potomac in Flood



Potomac NOT in Flood



Source: Permanent Service

 

for Mean Sea LevelBaltimore sea level

Sea level is rising in Chesapeake 
Bay

 (from J C Stevenson)
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7-8 F rise in temp –
A new ecosystem!?



N. Jaworski
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•

 

Hypoxia in 2007 
was not particularly 
severe…but not 
good

•Potomac one of 
the large hypoxic 
zones of the Bay 
system

•Note the 
disconnect 
between the Bay 
and Potomac low 
DO waters
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(P. Tango, MDDNR)

Microcystis Bloom 
2004



Summer (June-September) % bloom samples 
(>10,000 cells/milliliter Microcystis)
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“Gotta
 

Love these Babies”



Bloom Year
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A case where bad gets worse…and fast!
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Potomac Estuary 
SAVs



Patuxent
 

River Estuary
 Circa 1832

•
 

“Of all the bright rivers that flow into it 
(Chesapeake Bay) there is not one which excels 
the Clearwater (Patuxent) in the purity of its 
waters.”

•
 

“So transparent are its waters that far out from 
shore you may see, in the openings of the sea-

 weed forest, on its bottom the flashing sides of 
the finny tribe as they glide over the pearly 
sands.”

 
The Old Plantation by Hungerford (1859)



Solomons
 

Island SAV -
 

1933



Solomons
 

Island SAV -
 

1963





From Carter et al. 1994

SAV Coverage and Secchi Depth
Tidal Potomac River Estuary 

(1983 – 1989)

Clearer water and
SAV beds expand

Turbid water and SAV
beds contract





Potomac River Fisheries

•

 

Another issue the 
public cares about

•

 

Possibly a 
catch…hug…and 
release fishery is the 
answer
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•

 

General downward 
trend since mid-1980’s

•

 

Variable amount 
know concerning these 
trends

•

 

What do we know 
about stock size and 
fishing effort?

•

 

Potomac River 
Fisheries Commission 
has detailed spatial 
catch data…the best in 
the Bay region







Trajectories of Response to Nutrient Loading
• Theory suggests alternative ecosystem 
response to changes in environmental 
conditions (e.g., nutrient loading, climate)

• Responses can follow ~linear pathways 
with direct proportional response (a)

• Responses can exhibit multiple stable 
states with abrupt transitions and hysteretic
patterns where degradation and restoration 
follow different trajectories  

• Responses can follow “sigmoidal”

 

shape 
with apparent threshold shift within narrow 
range of environmental conditions 
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Summary and Recommendations

•
 

The Potomac is a typical“OVER-ENRICHED”
 estuary…too much of a good thing

•
 

Nutrient inputs need to be reduced by a large 
margin…there has been success with P and 
now N reductions need attention

•
 

Climate variability and change are emerging 
issues and complicate forecasts

•
 

Upper estuary SAV recovery very positive; lower 
estuary habitats are still degraded

•
 

What are the likely recovery trajectories…we 
need to know for better management planning!!
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