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Summary  
Marine macroalgae (seaweeds) are a diverse group of organisms (Taylor, 1957 & 1972; Littler & Littler, 2000; Dawes & 
Mathiesen, 2008) important to the productivity, structure and function of estuarine and coastal ecosystems.  Ryther (1963) 
estimated that global benthic seaweed production approaches 10% that of phytoplankton, even though macroalgae 
occupy an area only 1% as large.  Macroalgal productivity and abundance are controlled by a variety of physical, 
chemical, and biological factors (Dawes, 1998), including irradiance (Dring, 1981; Ramus, 1981; Nielsen et al., 2002), 
temperature (Lapointe et al., 1984), nutrient availability (Mann, 1973; Hanisak, 1979; Wheeler & North, 1981; Lapointe, 
1987), grazing (Lubchenco, 1978), water movement, and dessication (Surif and Raven, 1990).  Macroalgae are 
considered ecosystem engineers (Jones et al., 1994), providing habitat for invertebrates (Marx & Herrnkind, 1985) and 
fishes (Holbrook et al., 1990; Perez-Matus et al., 2007), and supporting coastal food webs as nutrition sources for 
herbivores (Sammarco et al., 1974; Lewis, 1986) and detritivores (Tenore, 1977). 
 
Macroalgae are involved in the biogeochemical cycling of nitrogen and phosphorus in coastal ecosystems (Atkinson & 
Smith, 1983; Lapointe et al., 1992) and respond to nutrient pollution and eutrophication (Valiela et al., 1992; Lapointe et 
al., 1994; Howarth et al., 2000).  Nutrient-enrichment of macroalgae can produce “harmful algal blooms” (HABs) when 
excessive biomass causes hypoxia/anoxia, reduced biodiversity and alteration of nutrient cycles and food webs 
(ECOHAB, 1995; Lapointe, 1997; Valiela et al., 1997).  Increasingly problematic are non-native species introductions, 
such as Caulerpa taxifolia in the Mediterranean Sea (Meinesz et al., 1993), Sargassum muticum in Europe (Critchley et 
al., 1990), Acanthophora spicifera and Hypnea musciformis in Hawaii (Russell, 1992), and Caulerpa brachypus f. 
parvifolia in southeast Florida, USA (Lapointe et al., 2006; Lapointe & Bedford, 2009).  Because they are attached and 
assimilate nutrients directly from the water column, macroalgae can be useful for monitoring nutrient availability using 
tissue C:N:P ratios, and for identifying nutrient input sources using elemental stable isotope ratio signatures (e.g. δ15N, ‰; 
Costanzo et al., 2001; Lapointe et al., 2005; Risk et al., 2009).        
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Image Gallery 
Image 1.  Caulerpa brachypus f. parvifolia blooming off southeast Florida, USA; this is a non-native invasive from the 
western Pacific. (Photo:  Brad Bedford ‘08) 
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Image 2.  Cladophora liniformis bloom covering dead coral heads and seagrasses at “The Rockpile” reef, north of the 
Content Keys, southern Florida Bay, USA, June 2008.  (Photo:  Brian Lapointe ‘08) 
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Image 3.  Intertidal Ascophyllum nodosum and Fucus sp., coastal Maine, USA.  (Photo:  Brian Lapointe ‘09) 
 

 
 
 


