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Anthropogenic Eutrophication on

Coastal Ecosystem Services
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Benthic microalgae
Shoalgrass (Halodule wrightii)

Black needlerush (Juncus roemerianus)

What is microphytobenthos?
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Microphytobenthos
play a number of important ecological roles

Sediment stabilizers

Major food resources for benthic and pelagic consumers

Important mediators of coastal biogeochemical cycles

2Significant primary producers at the m   scale and major
producers at the landscape level

Moncreiff et al. 1992

Benthic microalgae
Shoalgrass (Halodule wrightii)
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Refuge and Food

Courtesy of Mark Fonseca

“Bottom builders”

Benthic microalgae
Shoalgrass (Halodule wrightii)

Black needlerush (Juncus roemerianus)
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Abundant level of shelter and refuge

High levels of food for local 
and allochtonous consumers

Coastal builders

Filters of land-derived nutrients

Carbon and Nutrient sinks

groundwater flow

uptakeregeneration

aboveground compartment

Release into the embayment

other losses
(denitrification)

belowground compartment

NH NO4 3
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Anthropogenic eutrophication: a world-wide problem

Large changes in land use of coastal watersheds

Anthropogenic changes in coastal watersheds

House development: 

Anthropogenic changes in coastal watersheds

Farms, aquaculture facilities and golf courses 

Watershed inputs

Non-point sources

Point sources
pervious

impervious

Anthropogenic use of coastal watersheds
often leads to increased nutrient loading

into coastal waters

Bowen and Valiela 2001
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(Photo by J Hauxwell and J Cebrian) (Photo by J Stutes)

(Photo by J Hauxwell and J Cebrian)
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Redrawn from Hauxwell,
Cebrian and Valiela (2003)

(Duarte 1995)
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Susceptibility to nutrient limitation:
phytoplankton>macroalgae>seagrasses

SO:

phytoplankton macroalgae seagrasses

unicellular

colonial

filamentous
tubular

parenchymous

well-developed
tissues

(Enriquez 1993)

Susceptibility to nutrient limitation:
phytoplankton>macroalgae>seagrasses

Susceptibility to light limitation:
seagrasses>macroalgae>phytoplankton

SO:

(Photo by J Hauxwell and J Cebrian)
(Photo by J Stutes)

Valiela et al. 1997

increasing
eutrophication
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severe light limitation on
underlying seagrass imposed
by thick macroalgal canopies

Peckol and Rivers (1996)
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Gracilaria tikvahiae

Cladophora vagabunda

Hauxwell, Cebrian, Furlong and Valiela (2001)

anoxia and ammonium toxicity
are other possible 

deleterious impacts of
macroalgal canopies on 

underlying seagrass 

So, how can anthropogenic eutrophication alter
the services provided by shallow coastal lagoons?

Hauxwell, Cebrian, Furlong and Valiela (2001)

seems mostly dependent on the 
occurrence of oxygen stress

and derived adverse 
biogeochemical conditions 

services provided 
by macrophytes 

services provided
by microphytobenthos  

services provided
by marshes 

intensity of
deforestation? 

intensity of
shading by

macrophytes? 

Effects of macroalgal blooms
on epifaunal abundance 

positive negative

well oxygenated canopies intense anoxia 
within the canopy

Rafaelli et al. 1998

Norkko et al. 2000
Osterling and Pihl 2001

Hauxwell et al. 1998

Franz and Friedman 2002

Taglapietra et al. 1998

Sfriso and Marcomini 1997 Sfriso et al. 1992

Among other things, the degree of anoxia within the canopy seems
to depend on the mobility, density and structure of the canopy 

and thanks to a bunch of people: M. Cole, J. Bowen, I. Valiela, J. Hauxwell,
J. Stutes, D. Corcoran, A.  Corcoran, A. Stutes-Dunsmuir and A. Hunter


