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Key Estuarine Nutrient Issues

e Primary production in estuarine waters is largely | [limited;
nowever some systems are | & P'co-limited or P limited

& P) Over-enrichment linked toe eutrophication
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Nutrient limitation in the Chesapeake Bay

Seasonal & Spatial Patterns of Nutrient Limitation
in Chesapeake Bay
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MID-RIVER WATER QUALITY
SAMPLING STATIONS
MODMON Project
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Nutrient limitation dynamics in the Neuse

R. Estuary, NC
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COﬂC'USiOﬂS (For Neuse R. Estuary)
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Ammonium is often a
preferred N source,and
it is increasing. What

are the effects on phyto
community structure?

Nutrient Addition Bioassay Experiment, T1
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Bogue Sound Bioassay August, 1996
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N source can affect

cyanobacterial dominance:
Lake Njupfatet, Sweden

148 Peter Blomgvist, Annette Pettersson and Per Hyenstrand

Njupfatet 1989

Phytoplankton biomass (pg/l w.w.)

Blomquvist et al. 1994
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Lake Taihu 3r largest lake in China. Increased N loads (dominated by
: ammonium) . Blooms have grown to “pea soup” conditions within a decade




Freshwater discharge and residence time matter as well
Hydrologic controls of production and compaosition:
SeaWIFS (SAS Il) during low flow ('95) and high flow ("96) years
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Chesapeake Bay phytoplankton
composition by CHEMTAX —
contrasting flow years
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Nutrient cycling and food web implications

Linkages Between Nutrient Inputs, Hydrology,
Phytoplankton Community Composition, Grazing,
Hypoxia and Fisheries Habitat

Nutrient and
Hydrologic drivers
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Management Implications

In most estuaries, including regions of the SFO Bay N
plays role as limiting nutrient.

DINI utilization, reflects supply rates: However, some
forms (e.g., ammonium) may be preferred.

Sources| of! Niinfluence algal composition: Potential
food web' and biogeochemical implications

Lighti=INl interactions may be importani;, especially in
turbid waters

Hydrology (storms), floods; droughis) and'residence
lime: arel imporianit? interactives variables) especially: fior
slower: growing phytoplankionlike cyanobacieria.

Develop appropriate v/l s/l responser assays and
indicators] 16) assess| responses; and impacts



Atlantic Coast
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Effects of Ammonium or Nitrate (10 ug N L) additions (+P) on
phytoplankton biomass in eutrophic Lake Erken, Sweden
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Lake Okeechobee, Florida: Nutrient enrichment,
YTy i thdrawal, drought conditions. Lots more ammonium
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s Expansion of
NJ  Cylindrospermopsis
NC Raciborskii

Why?
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< High -, uptake affinity
+ N additions (NH," NO,) often significantly increase growth (chl a
and cell counts) and productmty (Presmg et al 1996)

<+ Tolerates low Ilght mtensutles

<+ “Tracks” eutrophlcauon (expand In waters w/ increasing turbidity)
» Can coexist in water column with other cyanoHABs
(Fabbro and Duivenvoorden 1996)



stimulation of primary production In the
Coastal W. Atlantic Ocean
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(+P) stimulation of primary
production In the brackish
Baltic Sea




Phytoplankton functional group responses
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What do the data show?
DI Loading vs. primary production in a range of N. American
and European estuaries

] log PP = 0.442 log DIN + 2.332
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N loading and algal production in the Neuse R. Estuary
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