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DWH Sargassum Literature Synthesis

Purpose and Scope: At the request of National Oceanic and Atmospheric Administration 
(NCAA) and the Trustee’s Fish Technical Working Group (TWO), a synthesis of the available 
literature on ecological services provided by pelagic Sargassum was conducted in the Fall of 
2011. The primary purpose of this synthesis was to provide background information on the life 
history of Sargassum, identify data sets that provide quantitative estimates o f fish and 
invertebrate abundance as well as other ecosystem services and identify literature on oil toxicity 
of Sargassum. The Literature synthesis was compiled by Sean Powers and Andrea Kroetz under 
contract from Industrial Economics, Inc.
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Background

A key oceanic habitat that was impacted by the Deepwater Horizon Oil Spill is floating 

Sargassum mats. Sargassum mats in the Gulf of Mexico (GOM) are formed by the convergence 

and aggregation of two species of brown algae: Sargassum natans and/or S.fluitans. The pelagic 

mats of brown algae form an oasis of structure in the open ocean that supports a large and 

diverse assemblage of marine fish and invertebrates. Because Sargassum clumps and mats are 

found in the neuston (floating surface layer of organisms), these habitats and associated fauna are 

at potential risk of exposure to surface oil, sheens, and chemical dispersants introduced as a 

result of the MC 252 Incident. Co-occurrence of Sargassum mats and surface oil were 

documented during the summer of 2010 in the northcentral GOM (Figures 1 and 2). Strip 

transect flown by an NSF supported project reported several locations of overlap during the 

summer (Figure 3). Given that floating Sargassum plants may live for two years or more and the 

northem GOM may be an important nursery for the algae, the effects of the MC 252 Incident 

may be far reaching and recovery of this habitat may be prolonged. The loss and degradation of 

other structurally complex brown algae (Fucus and Laminaria, kelp) in Prince William Sound, 

Alaska following the Exxon Valdez oil spill demonstrates the potential negative consequences of 

loss of structurally important brown algae.

Figure 1. Oiled Sargassum  observed during sum m er 2010 (Source: Powers and Hernandez, NSF

supported project).
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Figure 2. Tarballs and oil floating among Sargassum clumps (above); neuston net codend after 
sampling Sargassum habitats during summer 2010 (Source: Powers and Hernandez, NSF

supported project).
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Figure 3. Results of one (6/10/2010) of eight aerial surveys conducted during the summer of 
2010 documenting oil presence (indicated by oil droplets), Sargassum, and various fish schools

(fish icon).
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In this document, we review the general life history of pelagic Sargassum species in the 

GOM and North Atlantic, the spatial and temporal distribution of the habitat, the ecosystem 

services provided by floating Sargassum and summarize the quantitative data on the fish and 

invertebrate abundance in Sargassum. Finally, we review the limited information on oil co

occurrence with and toxicity to pelagic Sargassum.

Literature Review Objectives and Methodology

To assess the importance of floating Sargassum, we conducted a literature review, 

synthesis and quantitative analysis of faunal densities. The primary objectives of the review were 

to: (1) gather available literature on life history and spatial and temporal distribution of pelagic 

Sargassum, (2) identify and synthesize studies that included faunal densities associated with 

floating Sargassum in the GOM and North Atlantic, and (3) collect available literature describing 

acute and chronic effects of oil and dispersant exposure to Sargassum and as well as other brow 

algae in the GOM and North Atlantic.

Relevant literature was identified by using standardized search criteria and querying 

Google Scholar, Scopus and ScienceDirect search engines. Each search engine query included 

three terms. The first term was the specific habitat of interest (Sargassum, Phaeophyceae) and 

was varied to include multiple common names (e.g. floating Sargassum, Gulf weed, brown algae, 

floating seaweed, etc.). The second term was the geographic region of interest (GOM, Atlantic 

Ocean, Sargasso Sea, Alabama, Florida, etc.). The third term was used to identify the studies that 

focused on a taxonomic group or other specific objectives within the scope of the review (e.g. 

fish, invertebrates, birds, turtles, oil, dispersants, etc.). Search results were reviewed and relevant 

studies were exported into an Endnote X4 literature database. From the search engine queries, 

more than 500 unique references were acquired from the above three search criteria and 

approximately 130 of these were relevant to the review objectives. The literature cited sections 

of the most relevant studies were examined for additional sources that were not acquired by the 

Scopus, ScienceDirect or Google Scholar search engines.
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Life history, distribution and ecology of pelagic Sargassum

There are several species of the brown algae Sargassum that range from benthic, sessile 

forms to free floating species. In the north Atlantic, Sargassum natans and Sargassum fluitans 

are the most abundant forms with S. natans comprising up to 90% of the total drift macroalgae in 

the Sargasso Sea (SAFMC 2002). These pelagic species are typically gold-brown in color and 

range from 20-80 cm in diameter (SAFMC 2002). Most pelagic Sargassum circulates between 

20°N and 40°N latitudes and 30°W longitude and the western edge of the Florida Current/Gulf 

Stream. The greatest concentrations are found within the North Atlantic Central Gyre in the 

Sargasso Sea (Winge, 1923; Parr, 1939; Dooley, 1972; Butler et al., 1983; Butler and Stoner, 

1984). Total biomass is unknown, but, estimates obtained from net tows range from 800 -  2,000 

kg wet weight km' ; within the Sargasso Sea, this translates into a standing crop of 4 to 11 

million metric tons (Parr 1939; Zaitzev 1971; Peres 1982; Butler et al. 1983; Butler and Stoner 

1984). Sargassum seems to exhibit seasonal patterns (2002-2008) in which it originates in the 

northwest GOM in the spring of each year and then it is advected to the Atlantic Ocean. 

Sargassum appears off Cape Hatteras in July and then ends up northeast of the Bahamas the 

following February (Gower and King 2011).

Although life-span for pelagic Sargassum is difficult to assess, estimates of life span of 

one to an upper bounds of three years (based on non-floating Sargassum species, e.g., Sargassum 

muticum) have been reported. S. natans and S. fluitans propagate primarily, and possibly 

exclusively, by vegetative fragmentation while other Sargassum species reproduce via 

propagules (SAFMC 2002; Kendrick and Walker 1995). Gower and King (2008) reported the 

primary “nursery area” for Sargassum is the northwest GOM (Gower and King 2008). As 

Sargassum ages, the plant darkens and the fronds become heavily encrusted with myriad life 

forms. As the fronds grow heavier from encrusting animals, density exceeds the buoyancy 

provided by the Sargassum's gas bladders, and the alga may he more susceptible to sinking.
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Figure 4. Simplified outline diagram showing the average extent of Sargassum in March, May, 
July, September, November and February, based on The Medium Resolution Imaging 

Specemeter on the European Space Agency’s Envisat satellite count distributions by month 
averaged over the years 2002 to 2007. Sargassum is found in the GOM throughout the year; the 

Figure is designed to indicate max coverage time. (Gower and King, 2008).

Storm induced vertical mixing and beaching may also represent a significant source of 

mortality for the floating Sargassum. Eoss of Sargassum via sinking results from physical 

forcing (Eangmuir circulation, Johnson and Richardson 1977) and the interaction between 

biology and physical forcing (damaged or senesced tissue may be more susceptible to loss of 

vertical position). Buoyancy for pelagic Sargassum is enhanced by the complex morphology of 

the alga in which the thallus “branches” into stipe bearing leaf-like appendages (fronds) and gas- 

bladders resembling berries (pneumatocysts). Air in the bladders appears to accumulate through 

diffusion of ambient dissolved oxygen (Hurka 1971). If Sargassum is forced below depths of 50 

m, increases in ambient pressure make it difficult for the alga to return to the neustonic 

environment (Johnson and Richardson 1977, Woodcock 1993). Deposition of floating 

Sargassum on the shoreline represents another significant loss of this habitat to the pelagic 

ecosystem but likely an important nutrient subsidy to sand beach ecosystems (Williams and 

Feagin 2010).
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Floating Sargassum communities represent a challenging ecosystem to study, because of 

the logistic difficulty of high seas sampling as well as the dynamic nature of Sargassum 

communities. Sargassum distributions fall into three broad categories: wind rows (convergence 

lines), mats of various size and scattered clumps. The various morphologies are ephemeral as a 

result of the interactions between metrological and oceanographic conditions. The continuous 

cycle of break-up and new formation provides another avenue for dispersal and mixing. The 

frequency of these cycles likely changes in different regions along the path of Sargassum with 

the origin and terminus of the hypothesized path being more conducive to the persistence and 

hence larger mat or windrow formation. In contrast, the high current velocities and greater storm 

frequency associated with the regions of the Gulf Loop and Gulf Stream may not favor formation 

of large mats.

Ecosystem Services provided by Sargassum

Like other biogenic habitats, floating Sargassum provides several ecosystem services to 

coastal and open ocean ecosystem. Similar to seagrass, it a source of primary production, 

provides structural refuge and foraging areas for sea turtles, marine birds, fish, and invertebrates, 

provides a substrate for encrusting and fouling invertebrates and ephiphytic algae and bacteria, 

fills a critical role in nutrient cycling and provides a source of detrital material for adjacent 

ecosystems. Unlike near shore ecosystems, where several biogenic habitats may appear within a 

landscape, Sargassum represents the only natural three dimensional habitat on the ocean surface. 

Thus, the biological community supported by the pelagic brown algae complex of S. natans and 

S.fluitans represent floating hot-spots of diversity and productivity in an otherwise featureless 

landscape.

Primary Production

Net primary production varies among species of Sargassum. Pelagic Sargassum 

contributes a small fraction to the total primary production in the N. Atlantic; however, in the 

Sargasso Sea it may contribute as much as 60% of total primary production in the upper meter of 

the water column (Howard and Menzies 1969; Carpenter and Cox 1974; Hanson 1977; Peres
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1982). Estimates of standing stock biomass of Sargassum have been derived based on net tows 

as well as satellite imagery and range from 1 g per m to 25 g per m (Table 1). Gower et al. 

(2006) estimated that floating Sargassum accounts for 10% of primary production in the open 

waters of the GOM and North Atlantic. LaPointe (1986; 1995) estimated gross production of S. 

natans at 2.38 ± 0.52 mg C (g dry weight '^) h in shelf waters and 1.17 ± 0.65 mg C (g dry 

weight '^) h in lower nutrient oceanic waters. Gross production estimates of S.fluitans were 

reported to he similar to S. natans in LaPointe 1986. Carpenter and Cox (1974) reported rates 

approximately 30% less in their study; however, LaPointe (1995) noted these differences were 

due to methodological differences between the studies and concluded the higher values were 

likely more realistic. Hanson (1977) reported gross production estimates ranging from 0.2 to 1.2 

mg C g'  ̂h LaPointe (1986) estimated a doubling rate of 0.03 to 0.04 per day under ambient 

nutrient conditions for S. natans and S. fluitans., hut noted significantly enhanced production 

(doubling rates of 0.5 to 0.8 per day) under higher nitrogen and phosphors availability In 

addition to primary production of Sargassum, some epiphytic species also photosynthesize and a 

production estimate by Carpenter and Cox 1974 of the dominant epiphyte (the cyanobacteria 

Dichothrixfucicol) was 3.8 mg C g'  ̂ hr'^ in autumn. In addition, cyanobacteria growing on or 

near Sargassum may be a significant source of new nitrogen (Philips and Zeman 1990). This is a 

particularly important ecosystem service in the oligotrophic open ocean where Sargassum 

occurs. Hanson (1977), who provides estimates of N fixation at multiple stations along the Gulf 

Stream, estimated that the Sargassum community obtained a substantial part (40 %) of its 

nitrogen from nitrogen fixation.
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Table 1. Standing stock biomass or productivity estimates of floating Sargassum.

Sargassum species Biomass/Production Rates Loeation Citation

Sargo.s.sum. sp. mats Fractional cover for GOM is 
0.0008 which equals a mass of 
25gm-2

Western GOM Gower et al. 2006

Sargassum sp. Average biomass of 1 g m  ̂
wet weight

Sargasso Sea Parr 1939

Sargassum sp. 0.8 to 2 g m^^ SAFMC 2002

Sargassum sp. Average total mass of 
Sargassum, is about 1 million 
tons/year for both bodies of 
water for a total of 2 million 
tons

GOM and the 
Atlantic

Gower and King 2008

Sargassum sp. A survey of pelagic Sargassum 
spp. between 1977 and 1981 
showed that the biomass of the 
plants in the Sargasso Sea was 
<6% of the values in 1933 to 
1935.

North Atlantic 
Ocean, Caribbean 
Sea and GOM

Stoner 1983

Habitat

Floating Sargassum represents an important habitat for a variety of invertebrate and 

vertebrate species. The alga provides substrate for attachment encrusting invertebrates (e.g., 

bryozoans, barnacles, hydroids, etc.). In addition to the encrusting community the plant 

supports, the pelagic brown algae complex of S. natans and S. fluitans supports large and diverse 

assemblages of invertebrates (Table 2) and marine fishes (Table 3). Fish larvae and juveniles 

presumably utilize these pelagic habitats as protection from predators, but Sargassum may also 

provide enhanced feeding opportunities and serve to concentrate larvae and juveniles with 

flotsam-seeking behaviors (Rooker et al. 2006). Sargassum communities, therefore, serve as
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pelagic "nursery habitats" for many important fishery species, including common dolphinfish, 

triggerfishes, tripletail, billfishes, tunas and amberjacks, as well as ecologically important forage 

fish species, such as butterfishes and flyingfishes. For these reasons, Sargassum has been 

designated an Essential Fish Flabitat by both the South Atlantic and GOM Fishery Management 

Councils and by National Marine Fisheries Service (SAFMC 2002).

Sargassum also represents a habitat for higher vertebrates (sea turtles and birds). The 

spill region is known to contain important numbers of juvenile, pelagic-stage sea turtles of four 

species, loggerhead sea turtles, green turtles, Kemp’s ridleys, and hawksbill turtles (Witherington 

and Hirama 2006 & 2010, FWC 2008). Most of these turtles are 25 cm in carapace length or 

smaller and are not visible from aircraft. These turtles have a close association with pelagic 

Sargassum mats and spend the vast majority of their time at the surface (FWC 2008). During the 

summer hatching season on Gulf and Atlantic beaches (July through November), Sargassum 

mats in shelf waters also contain post-hatchling loggerheads in relatively high abundance 

(Witherington 2002), and post-hatchling green turtles in significant numbers (FWC 2008). 

Marine birds (Table 4) also utilize the Sargassum as feeding habitat in the open ocean.

Similar to other brown algae, low palatability of Sargassum to grazers as a result of the 

high levels of polyphenols (Pereira & Yoneshigue-Valentin 1999) may limit the transfer of 

Sargassum derived organic matter to consumers. Although Rooker et al. 2006, found the origin 

of the majority of organic matter in the Sargassum community was derived from ambient 

particulate organic matter (POM), they did find evidence of Sargassum derived organic matter 

entering and propagating through the foodweb. Based on stable isotopes, Rooker et al. (2006) 

found that Sargassum derived organic matter contributed on average 20-35% of the C to fishes 

and invertebrates. In general, higher amounts of Sargassum derived organic matter were seen in 

invertebrates; however, juveniles of three fish species (triggerfish, Balistes capriscus, Bluefin 

tuna, Thunnus atlanticus, and albacore T. albacares) showed contributions near 50%. 

Interestingly, the overall contribution of organic matter from Sargassum to the foodweb it 

supports was considerably less than the contribution of seagrass or kelp to their respective 

foodwebs (Kaehler et al. 2000, Kharlamenko et al. 2001, Rooker et al. 2006). Rapid removal of
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the detrital organic matter pool via sinking may explain some of these differences; however, 

regional changes in the grazer pool should also be explored.
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Table 2. Invertebrate species recorded in pelagic Sargassum. Density or biomass are reported when available. Total counts by species 
are also reported in some studies; however, in many cases a sampling volume was not recorded (note we are attempting to tum these 
into densities with further work).

Family Species Common
Name

Abundance Location Citation

Planes miniita 4 S. o f Bermuda Bums and Teal 1973

Campanulariidae Clytia noliformis Hydroid Atlantic Ocean 
(Bermuda)

Ryland 1974

M embranipora
tubmcduta

Bryozoans Atlantic Ocean 
(Bennuda)

Ryland 1974

Janus form osa spirorbid Atlantic Ocean 
(Bermuda)

Ryland 1974

Rivulariaceae Calothrix
Crustacea

blue-green alga Atlantic Ocean 
(Bermuda)

Ryland 1974

Hinnolvtidae Latreutes fiicorum Slender
Sargassum

shrimp

810 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Southeast coast 
o f  Florida

Jobe and Brooks 2009

12 Northwestem
GOM

Tum er and Rooker 2006

Litiopidae Litiopa
melanostoma

sargassum
snail

231 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Janiridae Bagatus minutes 167 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Gransidae
Planes minutus gulfweed crab 105 Northwest 

Atlantic Ocean
Stoner and Greening 1984

Ampithoidae Sunampithoe 94 Northwest Stoner and Greening 1984
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Family Species Common
Name

Abundance Location Citation

pelagic Atlantic Ocean
Gnescioceros
sargassicola

85 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Nereididae Platynereis
dumerilli

66 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Palaemonidae Leander
tenuicornis

Brown grass 
shrimp

66 Northwest 
Atlantic Ocean

Stoner and Greening 1984

16 Northwest GOM Rooker et a l. 2006
53 N. o f Bermuda Bums and Teal 1973

12 Northwestem
GOM

Tum er and Rooker 2006

Southeast coast 
o f  Florida

Jobe and Brooks 2009

Portimidae Portunus sayi sargassum 
swimming crab

42 Northwest 
Atlantic Ocean

Stoner and Greening 1984

6 Northwest GOM Rooker et al. 2006
4 N  o f Bermuda Bums and Teal 1973
12 Northwestem

GOM
Tum er and Rooker 2006

Hoploplana
grubei

W orm 23 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Callinectes
sapidus

Blue crab 3 Northwest GOM Rooker et al. 2006

Callinectes similis Lesser blue 
crab

4 Northwest GOM Rooker et al. 2006

Pariambidae Hemiaegina
mimita

21 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Phoxichilidiidae Anoplodactylus 18 Northwest Stoner and Greening 1984
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Family Species Common
Name

Abundance Location Citation

petiolatus Atlantic Ocean
Corambidae Corambella

depressa
7 Northwest 

Atlantic Ocean
Stoner and Greening 1984

Caprellidae Luconacia incerta 5 Northwest 
Atlantic Oceair

Stoner and Greening 1984

Do to pygmaea 5 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Biancolinidae Biancolina
brassicacephala

3 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Scyllaeidae Scyllaea pelagic sargassum
nudibranch

3 Northwest 
Atlantic Ocean

Stoner and Greening 1984

12 Northwestem
GOM

Tum er and Rooker 2006

HiuDolvtidae Hippolyte
coerulenscens

2 Northwest 
Atlantic Oceair

Stoner and Greening 1984

Alvheidae Latreutes
ensiferus

Snapping
shrimp

6 Northwest GOM Rooker et al. 2006

Membraniporum
sp.

(bryozoan) 6 Northwestem
GOM

Tum er and Rooker 2006

Algaophenia
latecarinata)

(hydroid
cnidarian

6 Northwestem
GOM

Tum er and Rooker 2006

Spirorbis sp. (serpulid
polychaete

6 Northwestem
GOM

Tum er and Rooker 2006

Order
Foramiiiiferida

Planorbulirra
acervalis

North
Atlantic/GOM

Coston-Clements et al. 1991

Rosalina sp. North
Atlantic/GOM

Coston-Clements et al. 1991

Order Hydroida Aglaeophenia
latecarinata

North
Atlantic/GOM

Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

A. minuta North
Atlantic/GOM

Coston-Clements et al. 1991

A. perpusilla North
Atlantic/GOM

Coston-Clements et al. 1991

A. rigida North
Atlantic/GOM

Coston-Clements et al. 1991

Aglaeophenoides
mammillata

North
Atlantic/GOM

Coston-Clements et al. 1991

Antenella
secundana

North
Atlantic/GOM

Coston-Clements et al. 1991

Campanularia
volubilis

North
Atlantic/GOM

Coston-Clements et al. 1991

Cladocryne
pelagica

North
Atlantic/GOM

Coston-Clements et al. 1991

Clytia bicophora North
Atlantic/GOM

Coston-Clements et al. 1991

C. cylindrica North
Atlantic/GOM

Coston-Clements et al. 1991

C. johnstoni North
Atlantic/GOM

Coston-Clements et al. 1991

C. longicyatha North
Atlantic/GOM

Coston-Clements et al. 1991

C. nolifonnis North
Atlantic/GOM

Coston-Clements et al. 1991

C. raridcntata North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

C. simplex North
Atlantic/GOM

Coston-Clements et al. 1991

Desmocyphus
pumilus

North
Atlantic/GOM

Coston-Clements et al. 1991

Dynamena North Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

quadridentata Atlantic/GOM
Eucopella

sargassicola
North

Atlantic/GOM
Coston-Clements et al. 1991

Gemmaria sp. North
Atlantic/GOM

Coston-Clements et al. 1991

Gonothyraca
gracilis

North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

G. integra North
Atlantic/GOM

Coston-Clements et al. 1991

Halecium nanum North
Atlantic/GOM

Coston-Clements et al. 1991

Hebella calcarata North
Atlantic/GOM

Coston-Clements et al. 1991

Laomedea sp. North
Atlantic/GOM

Coston-Clements et al. 1991

Obclia bicuspidata North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

0 . dichotoma North
Atlantic/GOM

Coston-Clements et al. 1991

0 . geniculata North
Atlantic/GOM

Coston-Clements et al. 1991

0 . hyalina North
Atlantic/GOM

Coston-Clements et al. 1991

Plumularia
catharina

North
Atlantic/GOM

Coston-Clements et al. 1991

P. corrugata North
Atlantic/GOM

Coston-Clements et al. 1991

P. diaphana North
Atlantic/GOM

Coston-Clements et al. 1991

P. floridana North
Atlantic/GOM

Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

P. m argaretta North
Atlantic/GOM

Coston-Clements et al. 1991

P. megalocephala North
Atlantic/GOM

Coston-Clements et al. 1991

P. obligua North
Atlantic/GOM

Coston-Clements et al. 1991

P. sargassi North
Atlantic/GOM

Coston-Clements et al. 1991

P. setaceoides North
Atlantic/GOM

Coston-Clements et al. 1991

P. strictocarpa North
Atlantic/GOM

Coston-Clements et al. 1991

Scandia mutabilis North
Atlantic/GOM

Coston-Clements et al. 1991

Setularia
amplectens

North
Atlantic/GOM

Coston-Clements et al. 1991

S. brevicyathus North
Atlantic/GOM

Coston-Clements et al. 1991

S. corcicina North
Atlantic/GOM

Coston-Clements et al. 1991

S. exigua North
Atlantic/GOM

Coston-Clements et al. 1991

S.flowersi North
Atlantic/GOM

Coston-Clements et al. 1991

S. gracilis North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

S. inflata North
Atlantic/GOM

Coston-Clements et al. 1991

S. mayeri North
Atlantic/GOM

Coston-Clements et al. 1991

S. rathbuni North Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

Atlantic/GOM
P. stookeyi North

Atlantic/GOM
Coston-Clements et al. 1991

S. turbinata North
Atlantic/GOM

Coston-Clements et al. 1991

S. versluysi North
Atlantic/GOM

Coston-Clements et al. 1991

Syncoryne
mirabilis

North
Atlantic/GOM

Coston-Clements et al. 1991

Zanclea costata North
Atlantic/GOM

Coston-Clements et al. 1991

Z. gemmosa North
Atlantic/GOM

Coston-Clements et al. 1991

Order Actiniaria Anemonia
sargassensis

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Acocia Amphiscolopus
sargussi

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Polycladida Acerotisa notulata North
Atlantic/GOM

Coston-Clements et al. 1991

Holoplana grubei North
Atlantic/GOM

Coston-Clements et al. 1991

Stylochus
merteiisi

North
Atlantic/GOM

Coston-Clements et al. 1991

S. pellucidus North
Atlantic/GOM

Coston-Clements et al. 1991

Gnescioceros
sargassicola

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Phyllodocida Alciope contrainii North
Atlantic/GOM

Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Eocation Citation

Harmothoe
dearbomi

North
Atlantic/GOM

Coston-Clements et al. 1991

Platyneris
coccinca

North
Atlantic/GOM

Coston-Clements et al. 1991

P. dumerillii North
Atlantic/GOM

Coston-Clements et al. 1991

Order Sabellida Spirorbis
corrugatus

North
Atlantic/GOM

Coston-Clements et al. 1991

Order
Amphinomida

Amphinome
rostrata

North
Atlantic/GOM

Coston-Clements et al. 1991

Class Pycnogonida Anoplodactylus
petiolatus

North
Atlantic/GOM

Coston-Clements et al. 1991

Endeis spinosa North
Atlantic/GOM

Coston-Clements et al. 1991

Tanystylum
orbiculaire

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Cladocera Evadne spinifera North
Atlantic/GOM

Coston-Clements et al. 1991

Order
Harpacticoida

Amonardia
pliyllopus

North
Atlantic/GOM

Coston-Clements et al. 1991

Dactylopodia
tisboides

North
Atlantic/GOM

Coston-Clements et al. 1991

Harpacticus
gumey

North
Atlantic/GOM

Coston-Clements et al. 1991

Paradactylopodia
oculata

North
Atlantic/GOM

Coston-Clements et al. 1991

Paralaophonte
congenera

North
Atlantic/GOM

Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Loeation Citation

Scutellidium
longicauda

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Cyclopoida Macroehiron
avirostrum

North
Atlantic/GOM

Coston-Clements et al. 1991

M. liudsoiii North
Atlantic/GOM

Coston-Clements et al. 1991

M. sargassi North
Atlantic/GOM

Coston-Clements et al. 1991

Copilia
mediterranea

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Thoracica Conehoderma
virgatum

North
Atlantic/GOM

Coston-Clements et al. 1991

Lepas anatifera North
Atlantic/GOM

Coston-Clements et al. 1991

L. anserifera North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

L. australis North
Atlantic/GOM

Coston-Clements et al. 1991

L. faseieularis North
Atlantic/GOM

Coston-Clements et al. 1991

L. hilli North
Atlantic/GOM

Coston-Clements et al. 1991

L. peetinata North
Atlantic/GOM

Coston-Clements et al. 1991

Order Dccapoda Alpheus sp . North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

Cerataspis
monstrosa

North
Atlantic/GOM

Coston-Clements et al. 1991

C. petiti North Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

Atlantic/GOM
Hippolyte

coerulescens
North

Atlantic/GOM
Coston-Clements et al. 1991

H. ensiferus North
Atlantic/GOM

Coston-Clements et al. 1991

H. tcnuirostris North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

H. zoztericola North
Atlantic/GOM

Coston-Clements et al. 1991

Latreutes
ensiferus

North
Atlantic/GOM

Coston-Clements et al. 1991

L. fucorum North
Atlantic/GOM

Coston-Clements et al. 1991

Leander
tenuicornis

North
Atlantic/GOM

Coston-Clements et al. 1991

Palacmon natator North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

P. pelagicus North
Atlantic/GOM

Coston-Clements et al. 1991

Planes minutns North
Atlantic/GOM

Coston-Clements et al. 1991

Portunus sayi North
Atlantic/GOM

Coston-Clements et al. 1991

P. spinimanus North
Atlantic/GOM

Coston-Clements et al. 1991

Sergestes oculatus North
Atlantic/GOM

Coston-Clements et al. 1991

Tozeuma
carolinense

North
Atlantic/GOM

Coston-Clements et al. 1991

Virbius
acuminatus

North
Atlantic/GOM

Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

Order Isopoda Anatanais
normani

North
Atlantic/GOM

Coston-Clements et al. 1991

Bagatus minutus North
Atlantic/GOM

Coston-Clements et al. 1991

Bopyroides
latreuticola

North
Atlantic/GOM

Coston-Clements et al. 1991

Bopyrus
squillarum

North
Atlantic/GOM

Coston-Clements et al. 1991

Idotea baltica North
Atlantic/GOM

Coston-Clements et al. 1991

I. metallica North
Atlantic/GOM

Coston-Clements et al. 1991

I. whymperi North
Atlantic/GOM

Coston-Clements et al. 1991

Janira minuta North
Atlantic/GOM

Coston-Clements et al. 1991

Paradynamene
benjamensis

North
Atlantic/GOM

Coston-Clements et al. 1991

Probopyms
latreuticola

North
Atlantic/GOM

Coston-Clements et al. 1991

Order Amphipoda Ampithoe
longimana

North
Atlantic/GOM

Coston-Clements et al. 1991

A. pelagica North
Atlantic/GOM

Coston-Clements et al. 1991

Biancolina
brassicaecephala

North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

Caprella
danilevskii

North
Atlantic/GOM

Coston-Clements et al. 1991

Hemiaegina
minuta

North
Atlantic/GOM

Coston-Clements et al. 1991

Luconacia incerta North Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

Atlantic/GOM
Sunampithoe

pelagica
North

Atlantic/GOM
Coston-Clements et al. 1991

Vibilia pelagica North
Atlantic/GOM

Coston-Clements et al. 1991

North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

Order
Heterotardigrada

Styraconyx
sargassi

North
Atlantic/GOM

Coston-Clements et al. 1991

Order
M esogastropoda

Bittium sp. North
Atlantic/GOM

Coston-Clements et al. 1991

Litiopa
melanostoma

North
Atlantic/GOM

Coston-Clements et al. 1991

Rissoa sp. North
Atlantic/GOM

Coston-Clements et al. 1991

Order Thecosomata Crcscis spinifera North
Atlantic/GOM

Coston-Clcmcnts ct al. 1991

Order Nudibranchia Aeolidiella
occidentalis

North
Atlantic/GOM

Coston-Clements et al. 1991

Corambella
depressa

North
Atlantic/GOM

Coston-Clements et al. 1991

Cuthona pumilio North
Atlantic/GOM

Coston-Clements et al. 1991

Doridella obscura North
Atlantic/GOM

Coston-Clements et al. 1991

Doto pygmaea North
Atlantic/GOM

Coston-Clements et al. 1991

Fiana pinnata North
Atlantic/GOM

Coston-Clements et al. 1991

Glaucus atlanticus North
Atlantic/GOM

Coston-Clements et al. 1991
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Family Species Common
Name

Abundance Location Citation

Scyllaea pelagica North
Atlantic/GOM

Coston-Clements et al. 1991

Spurilla
sargassicola

North
Atlantic/GOM

Coston-Clements et al. 1991

S. neapolitana North
Atlantic/GOM

Coston-Clements et al. 1991

Tethys protea North
Atlantic/GOM

Coston-Clements et al. 1991

Order Teuthoida Onychia carihaea North
Atlantic/GOM

Coston-Clements et al. 1991

Order
Cheilostomata

Aetea anguina North
Atlantic/GOM

Coston-Clements et al. 1991

M embranipora
turberculata

North
Atlantic/GOM

Coston-Clements et al. 1991

Thalamoperella
falcifera

North
Atlantic/GOM

Coston-Clements et al. 1991
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Table 3. Fish species recorded in pelagic Sargassum. Abundnace or biomass are reported when available. Total counts by species are 
also reported in some studies; however, in many cases a sampling volume was not recorded (note we are attempting to turn these into 
densities with further work). * = early life stage present (i.e. egg, larvae or juvenile), MRA=mean relative abundance, CC=free 
floating video cameras, ROV=remote operated vehicle, DN=dip net, NU=neuston net.

Family Species Common Name Abundance/
Biomass

Location Citation

Acanthuridae Acanthurus
randalli

gulf surgeonfish North
Atlantic/GOM

Coston-Clements et al. 1991

Ammodvtidae Ammodytes 
tohianus/Hyperopl 

us lanceolatus

Small sand eel 884 North Sea Vandendriessche et al. 2007

Aiiteiinariidae Histrio histrio 
(Pterophryne 

histrio)

* Sargassum 
fish

North
Atlantic/GOM

Coston-Clements e ta l. 1991, Gudger 
1937

368 Northwest GOM W ells and Rooker 2003, 2004 a
18(8.76 g) N. o f Bermuda Bum s and Teal 1973

* 75 Sargasso Sea Smith Jr. 1973
9 Northwest 

Atlantic Ocean
Stoner and Greening 1984

19 Northwestern
GOM

Tum er and Rooker 2006

113 Northcentral
GOM

Hoffinayer et al. 2005

15 Northwest GOM Rooker et al. 2006
Antherinidae *silversides 19 Northcentral

GOM
Hoffinayer et al. 2005

Anthiinae Hemanthias
vivanus

*red barbier 3 Northcentral
GOM

Hoffinayer et al. 2005

Apogonidae Apogon maculatus * flamefish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Apogonidae sp. *cardinalfish 1 Northcentral Hoffinayer et al. 2005
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
Balistidae Batistes capriscus * gray 

triggerfish
North 

Atlantic/GOM /Gu 
If Stream

Coston-Clements e ta l. 1991, Rooker 
et al. 2004

10.31-CC; 1.58- 
ROV; 13.17-DN 

(% MRA)

G ulf M oser et al. 1998

27 Northwestem
GOM

Tum er and Rooker 2006

1604 Northwestem
GOM

W ells and Rooker 2003, 2004 a

208 Northcentral
GOM

Hoffinayer et al. 2005

39 Northwest GOM Rooker et al. 2006
Canthidermis

macidata
* rough 

triggerfish
North

Atlantic/GOM
Coston-Clements e ta l. 1991

3 Northwestem
GOM

W ells and Rooker 2003, 2004 a

28 Northcentral
GOM

Hoffinayer et al. 2005

Canthidermis
sujflamen

* ocean 
triggerfish

North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

14.2-CC;3.59- 
ROV; 2.83-DN 

(% MRA)

G ulf M oser et al. 1998

4 Northcentral
GOM

Hoffinayer et al. 2005

Canthidermis sp. triggerfish 1(7.42 g) N. o f Bermuda Bum s and Teal 1973
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Family Species Common Name Abundance/
Biomass

Location Citation

Xanthichthys
ringens

* sargassum 
triggerfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Balistidae sp. * 22.52-CC; 4.82- 
ROV(% MRA)

G ulf M oser et al. 1998

Beloiiidae Tylosurus acus *agujoii North
Atlantic/GOM

Coston-Clements e ta l. 1991

Belone Belone garfish 69 (NU); 1 (DN) North Sea Vandendriessche et al. 2007
Platybelone

argalus
* keeled 
needlefish

1 Northcentral
GOM

Hoffinayer et al. 2005

Blennidae unidentified * blenny North
Atlantic/GOM

Coston-Clements e ta l. 1991

Hypsohlennies sp. *blenny 10 Northcentral
GOM

Hoffrnayer et al. 2005

Blennidae sp. Blenny 2(D N ) North Sea Vandendriessche et al. 2007
Bothidae Cyclopsetta

chittendeni
* Mexican 
flonndcr

3 Northcentral
GOM

Hoffinayer et al. 2005

Trichopsetta
ventralis

*sash flounder 4 Northcentral
GOM

Hoffinayer et al. 2005

Citharichthys
macrops

* spotted w hiff 2 Northcentral
GOM

Hoffinayer et al. 2005

Citharichthys
spilopterus

*bay w hiff 3 Northcentral
GOM

Hoffinayer et a l. 2005

Bothiis sp. * flounder 17 Northcentral
GOM

Hoffinayer et al. 2005

Citharichthys sp. 2 Northcentral
GOM

Hoffinayer et al. 2005

Cyclopsetta sp. 3 Northcentral
GOM

Hoffinayer et al. 2005

Etropiis sp. * flounder 1 Northcentral
GOM

Hoffinayer et al. 2005

Syacium sp. 9 Northcentral Hoffinayer et al. 2005
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
Arnoglossus

laterna
M editerranean

scaldfish
1 (NU) North Sea Vandendriessche et al. 2007

Bregmacerotidae Bregmaceros 
cant or i

* codiet 25 Northcentral
GOM

Hoffinayer et al. 2005

Bregmacerous sp. * 6 Northcentral
GOM

Hoffinayer et al. 2005

Callionvmidae Callionymiis lyra Dragonet 1 (DN) North Sea Vandendriessche et al. 2007
Carcharhinidae Carcharhinus

falciformes
silky shark North

Atlantic/GOM
Coston-Clements e ta l. 1991

Carcharhinus
limbatus

blacktip shark North
Atlantic/GOM

Coston-Clements e ta l. 1991

Carcharhinus
longimanus

Oceanic 
whitetip shark

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Carangidae Caranx
hartholomaei

* Yellow jack North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

8.0-DN (% MRA) Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

11 Northwestern
GOM

W ells and Rooker 2003, 2004 a

4 Northwest GOM Rooker et al. 2006
Caranx crysos * blue runner North

Atlantic/GOM
Coston-Clements e ta l. 1991, Rooker 
et al. 2004

18 Northwestem
GOM

Tum er and Rooker 2006

1827 Northwestem
GOM

W ells and Rooker 2003, 2004 a
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Family Species Common Name Abundance/
Biomass

Location Citation

773 Northcentral
GOM

Hoffrnayer et al. 2005

23 Northwest GOM Rooker et al. 2006
Caranx dent ex * white trevally North

Atlantic/GOM
Coston-Clements e ta l. 1991

Caranx hippos * crcvallcjack North
Atlantic/GOM

Coston-Clements e ta l. 1991

1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

15 Northcentral
GOM

Hoffinayer et al. 2005

Caranx latus * horse-eye jack North
Atlantic/GOM

Coston-Clements e ta l. 1991

1 Northcentral
GOM

Hoffmayer et al. 2005

Caranx ruber * bar jack North 
Atlantic/GOM /Gn 

If Stream

Coston-Clements e ta l. 1991

10.99-CC; 9.93- 
ROV (% MRA)

G nlf M oser et al. 1998

40 Northcentral
GOM

Hoffrnayer et al. 2005

Caranx spp. *jack 34 Northcentral
GOM

Hoffrnayer et al. 2005

84.79-CC; 72.19- 
ROV(% MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser ct al. 1998

Chloroscombrus
chrysurus

* Atlantic 
bumper

North
Atlantic/GOM

Coston-Clements e ta l. 1991

71 Northcentral Hoffrnayer et al. 2005
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Fam ily Species Com m on Nam e A bundance/
Biomass

Location C itation

GOM
Decapterus
macerellus

* mackarel scad North
Atlantic/GOM

Coston-Clements e ta l. 1991

Decapterus
punctatiis

* round scad North
Atlantic/GOM

Coston-Clements e ta l. 1991

24 Northwestem
GOM

W ells and Rooker 2003, 2004 a

9 Northcentral
GOM

Hoffmayer et a l. 2005

Decapterus tabl * redtail scad North
Atlantic/GOM

Coston-Clements e ta l. 1991

Decapterus spp. 30.22-ROV(%
MRA)

G ulf M oser et al. 1998

Elagatis
hipinnulata

* rainbow 
runner

North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

2.54-CC; 10.15- 
ROV(% MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

84 Northcentral
GOM

Hoffmayer et al. 2005

5 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Naucrates ductor pilotfish North 
Atlantic/GOM / 
Cape Hatteras

Coston-Clements e ta l. 1991, M oser 
e ta l. 1998

Seler
crumenophthalmus

* bigeye scad North
Atlantic/GOM

Coston-Clements e ta l. 1991
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Family Species Common Name Abundance/
Biomass

Location Citation

63 Northcentral
GOM

Hoffmayer et al. 2005

Seriola dumerili * greater 
amberjack

North
Atlantic/GOM

Coston-Clements e ta l. 1991, Rooker 
et al. 2004, W ells and Rooker 2004 b.

20 Northwestem
GOM

Tum er and Rooker 2006

154 Northwestem
GOM

W ells and Rooker 2003, 2004 a

29 Northcentral
GOM

Hoffmayer et al. 2005

15 Northwest GOM Rooker et al. 2006
Seriola fasciata * lesser 

ambeijack
North

Atlantic/GOM
Coston-Clements e ta l. 1991

5 Northwestern
GOM

W ells and Rooker 2003, 2004 a

29 Northcentral
GOM

Hoffmayer et al. 2005

Seriola rivoliana * alm acojack North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

3.56-ROV; 3.33- 
DN(% MRA)

G ulf M oser et al. 1998

17 Northwestem
GOM

W ells and Rooker 2003, 2004 a

45 Northcentral
GOM

Hoffmayer et al. 2005

4 Northwest GOM Rooker et al. 2006
Seriola zonata * banded 

nidderfish
North 

Atlantic/GOM /Gu 
If Stream

Coston-Clements e ta l. 1991

2.36-CC; 10.31- Stream off Cape M oser et al. 1998
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Family Species Common Name Abundance/
Biomass

Location Citation

ROV(% MRA) Hatteras, North 
Carolina

2 Northcentral
GOM

Hoffmayer et al. 2005

Seriola sp. * 110 Northcentral
GOM

Hoffinayer et al. 2005

10.58-CC;2.88- 
ROV; 3 .33-DN(% 

MRA)

G ulf M oser et al. 1998

Tachurus lathami * rough scad North
Atlantic/GOM

Coston-Clements et a l. 1991

81 Northcentral
GOM

Hoffinayer et al. 2005

Trachinotus
carolimis

* Florida 
pompano

16 Northcentral
GOM

Hoffinayer et al. 2005

Trachurus
trachuriis

Atlantic horse 
mackerel

258 (NU); 147 
(DN)

North Sea Vandendriessche et al. 2007

Oligoplites saurus *leatheijacket 117 Northcentral
GOM

Hoffinayer et al. 2005

Selene sp. * 5 Northcentral
GOM

Hoffinayer et al. 2005

Carangidae sp. * 9 (Larvae per 
lOOm^^

North Central 
GOM

Comyns et al. 2002

Ceiitriscidae Macroramphosus
scolopax

loiigspiiie
snipefish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Chaetodontidae Chaetodon
ocellatus

*spotfin
butterflyfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Chaetodon striatus * banded 
butterflyfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991
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Family Species Common Name Abundance/
Biomass

Location Citation

Chaetodontidae
sp.

^butterfly fish 1 Northcentral
GOM

Hoffinayer et al. 2005

Clupeidae Etrumeus teres *red-eye round 
herring

191 Northcentral
GOM

Hoffinayer et al. 2005

Harengula
jaguana

Scaled sardine 6 Northcentral
GOM

Hoffinayer et al. 2005

23 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Opisthonema
oglimim

*atlantic thread 
herring

12 Northcentral
GOM

Hoffinayer et al. 2005

Sardinella aurita 1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

48 Northcentral
GOM

Hoffinayer et al. 2005

Clupea
harengus/Sprattus

sprattus/
Engraiilis

encrassicolus

Atlantic herring 2257
(NU)

North Sea Vandendriessche et al. 2007

Coryphaenidae Coryphaena
hippurus

* dolphin North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991, Rooker 
et al. 2004

11.52-CC;9.95- 
ROV(% MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

9 Northwestem
GOM

Tum er and Rooker 2006

1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

9 Northwest GOM Rooker et al. 2006
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Fam ily Species Com m on Nam e A bundance/
Biomass

Location C itation

25 Northern GOM W ells and Rooker 2009
Coryphaena

eqiiiselis
* pompano 

dolphin
GOM Hoffmayer et al. 2005

24 Northern GOM W ells and Rooker 2009
Cottidae Cottidae sp. sculpin 290 (NU);13 (DN) North Sea Vandendriessche et al. 2007

CvcloDteridae Cyclopterus
lumpus

lumpfish 97 (DN) North Sea Vandendriessche et al. 2007

Cynoglossidae Symphuriis plagiu 
sa

*blackcheek
tonguefish

3 Northcentral
GOM

Hoffmayer et al. 2005

Symphiiriis sp. 31 Northcentral
GOM

Hoffmayer et al. 2005

Dactylopteridae Dactylopterus
volitans

* flying gum ard 1 Northcentral
GOM

Hoffmayer et al. 2005

Diodontidae Diodon
holocanthus

Eong spine 
porcupine fish

1 Northcentral
GOM

Hoffmayer et al. 2005

1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Diodon hystix *spot-fin
porcupinefish

3 Northcentral
GOM

Hoffmayer et al. 2005

Chilomycteriis
schoepfj

* striped burfish 1 Northcentral
GOM

Hoffmayer et al. 2005

Echeneidae Phtheirichthys
lineatus

slender
suckerfish

North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991, M oser 
e ta l. 1998

8.33-DN (% 
MRA)

G ulf M oser et al. 1998

Remora sp. * remora 3 Northcentral
GOM

Hoffmayer et al. 2005

Engraulidae Anchoa hepsetus Broad-striped 
ancho\'y

2 Northcentral
GOM

Hoffmayer et al. 2005

24 Northwestem W ells and Rooker 2003, 2004 a
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
Exocoetidae Cypselurus

furcatus
spotfin

flyingfish
North

Atlantic/GOM
Coston-Clements e ta l. 1991

Cheilopogor
cyanopterus

* 1 Northcentral
GOM

Hoffinayer et al. 2005

Cheilopogon
melanums

*Atlantic
flyingfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

21 Northcentral
GOM

Hoffinayer et al. 2005

Cheilopogon sp. * 6 Northcentral
GOM

Hoffmayer et al. 2005

Cheilopogon
exsiliens

*bandwing
flyingfish

241 Northcentral
GOM

Hoffinayer et al. 2005

Cheilopogon
jurcatus

* spotfin 
flyingfish

101 Northcentral
GOM

Hoffinayer et al. 2005

Exocoetus
obtusirostris

*oceanic-two- 
wing flyingfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

31 Northcentral
GOM

Hoffinayer et al. 2005

Hemiramphus
balao

balao North
Atlantic/GOM

Coston-Clements e ta l. 1991

Exonautes
rondeleti

Flying fish G u d g e r1937

Hemiramphus
hrasiliensis

ballyhoo North
Atlantic/GOM

Coston-Clements e ta l. 1991
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Family Species Common Name Abundance/
Biomass

Location Citation

Hirundichthys
affmis

*fourwing
flyingfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

147 Northcentral
GOM

Hoffmayer et al. 2005

Hyporhamphus
unifasciatus

silverstripe
halfbeak

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Parexocoetus
brachypterus

*sailfin
flyingfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

67 Northcentral
GOM

Hoffmayer et al. 2005

Prognichthys
occidentalis

* 2765 Northcentral
GOM

Hoffmayer et al. 2005

Oxyporamphus
micropteriis

* 496 Northcentral
GOM

Hoffmayer et al. 2005

Exocoetidae sp. * 7 (Larvae per 
lOOm^^

North Central 
GOM

Comyns et al. 2002

Fistulariidae Fistularia
tabacarta

* bluespotted 
cometfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Gadidae Urophycis earlli * Carolina hake North
Atlantic/GOM

Coston-Clements e ta l. 1991

Urophycis
floridana

*southem hake North
Atlantic/GOM

Coston-Clements e ta l. 1991

Merlangius
merlangus

whiting 10(NU);1 (DN) North Sea Vandendriessche et al. 2007

Pollachius
pollachius

pollack 1 (NU); 11 (DN) North Sea Vandendriessche et al. 2007

Pollachius virens Saithe 1 (NU); 1 (DN) North Sea Vandendriessche et al. 2007
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Family Species Common Name Abundance/
Biomass

Location Citation

Gempylidae Gempylus serpens * 18 Northcentral
GOM

Hoffmayer et al. 2005

Gerreidae *mojarra 8 Northcentral
GOM

Hoffmayer et al. 2005

Gobiidae Gobiidae sp. Gobies 2 (D N ) North Sea Vandendriessche et al. 2007
Gonostomatidac Cyclothone sp. * 25 Northcentral

GOM
Hoffmayer ct al. 2005

Grammistinae * 2 Northcentral
GOM

Hoffmayer et al. 2005

Haemulidae Conodon nobilis 2 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Hemiramphidae * 8 Northcentral
GOM

Hoffinayer et al. 2005

Holocentridae *squirrelfish 1 Northcentral
GOM

Hoffmayer et al. 2005

Istiophoridac Istiophorus
platypterus

* sailfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

50 Northem  GOM W ells and Rooker 2009
Makaira nigricans * blue marlin North

Atlantic/GOM
Coston-Clements e ta l. 1991, Rooker 
et al. 2004

3 Northwest GOM Rooker et al. 2006
46 Northem  GOM W ells and Rooker 2009

Tetrapturus
albidus

* white marlin North
Atlantic/GOM

Coston-Clements e ta l. 1991

Sebastes inermis *rockfish 345 N. Pacific Ocean Plaza et al. 2010
Istiophoridae sp. * 50 Northcentral

GOM
Hoffmayer et al. 2005

Fsenes spp G ulf M oser et al. 1998
Kyphosidae Kypho.sus incisor * yellow chub North Cosfon-Clements et a l. 1991
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Family Species Common Name Abundance/
Biomass

Location Citation

Atlantic/GOM /Gu 
If Stream

0.33-DN (% 
MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

7 Northwestem
GOM

W ells and Rooker 2003, 2004 a

148 Northcentral
GOM

Hoffmayer et al. 2005

Kyphosus
sectatrix

* Bermuda chub North
Atlantic/GOM

Coston-Clements et a l. 1991

7 Northwestem
GOM

W ells and Rooker 2003, 2004 a

3 Northwest GOM Rooker et al. 2006
Kyphosus sp. 158 Northcentral

GOM
Hoffmayer et al. 2005

Labridae Bodianus
pulchellus

* spotfin 
hogfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Thalassoma
hifasciatum

* bluehead North
Atlantic/GOM

Coston-Clements e ta l. 1991

Lahrus sp. * 2 Northcentral
GOM

Hoffmayer et al. 2005

Labrus bergylta Ballan wrasse 2 (N U ) North Sea Vandendriessche et al. 2007

Lobotidae Lobotes
surinamensis

* tripletail North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

I.2I-C C  (% 
MRA)

G ulf M oser e ta l. 1998

16 Northwestem W ells and Rooker 2003, 2004 a
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
120 Northcentral

GOM
Hoffinayer et al. 2005

Lotidae Ciliata mustela Fivebeard
rockliiig

405 (NU);147 
(DN)

North Sea Vandendriessche et al. 2007

Lutjanidae Rhomboplites
hippurus

* vermilion 
snapper

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Pristiponoides
aquilonaris

*wenchman 4 Northcentral
GOM

Hoffinayer et a l. 2005

Lutjanus sp. 1 Northcentral
GOM

Hoffinayer et al. 2005

Melanostomatidae Bathophilis sp. * 1 Northcentral
GOM

Hoffinayer et al. 2005

Eiistomas sp. * 1 Northcentral
GOM

Hoffinayer et al. 2005

Microdesmidae * 4 Northcentral
GOM

Hoffinayer et al. 2005

Molidae Mola sp. sunfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Monacanthidae Aluterus heudeloti * dottorel 
filefish

North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

2.33-DN (% 
MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

21 Northwestem
GOM

W ells and Rooker 2003, 2004 a

1 Northcentral
GOM

Hoffinayer et al. 2005
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Family Species Common Name Abundance/
Biomass

Location Citation

3 Northwest GOM Rooker et al. 2006
Aluterus

monoceros
* unicorn 

filefish
North

Atlantic/GOM
Coston-Clements e ta l. 1991

2 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Aluterus schoepfi * orange filefish North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

4.50-DN (% 
MRA)

G ulf M oser e ta l. 1998

2 Northcentral
GOM

Hoffinayer et al. 2005

Aluterus scriptus * scrawled 
filefish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

35 Northwestem
GOM

W ells and Rooker 2003, 2004 a

9 Northcentral
GOM

Hoffinayer et al. 2005

4 Northwest GOM Rooker et al. 2006
Aluterus spp. 22.23-CC; 23.68- 

ROV; 2.00-DN 
(% MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

Cantherhines
macrocerus

* whitespotted 
filefish

North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

0.07-ROV; 1.85- 
DN (% MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

1 Northcentral Hoffinayer et al. 2005
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
Cantherhines

pullus
* orange spotted 

filefish
North 

Atlantic/GOM /Gu 
If Stream

Coston-Clements e ta l. 1991

2.12-CC; 4.33-DN 
(% MRA)

G ulf M oser et al. 1998

19 Northwestem
GOM

W ells and Rooker 2003, 2004 a

4 Northcentral
GOM

Hoffmayer et al. 2005

Cantherines spp. 2.76-ROV(%
MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

Monacanthus
ciliatus

* fringed filefish North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

0.67-DN (% 
MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

4 Northcentral
GOM

Hoffinayer et al. 2005

Monacanthus
hispidus

* planehead 
filefish

North 
Atlantic/G OM/Gu 

If Stream

Coston-Clements e ta l. 1991, Rooker 
et al. 2004

20 Northwestem
GOM

Tum er and Rooker 2006

3.34-ROV; 39.50- 
DN (% MRA)

G ulf M oser et al. 1998

22 Northwest 
Atlantic Ocean

Stoner and Greening 1984

4621 Northwestem W ells and Rooker 2003, 2004 a
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
276 Northcentral

GOM
Hoffrnayer et al. 2005

11 Northwest GOM Rooker et al. 2006
Monacanthus

setifer
* slender fdefish North

Atlantic/GOM
Coston-Clements e ta l. 1991

16 Northwestem
GOM

W ells and Rooker 2003, 2004 a

20 Northcentral
GOM

Hoffrnayer et al. 2005

Monacanthus
tuckeri

* pygmy filefish North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements et a l. 1991, M oser 
e ta l. 1998

0.33-DN (% 
MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

Monacanthus spp. * 1 (Larvae per 
lOOm^^

North Central 
GOM

Comyns et al. 2002

10.91-ROV; 8.33- 
DN (% MRA)

G ulf M oser et al. 1998

49 Northcentral
GOM

Hoffrnayer et al. 2005

Moringidae *eels 1 Northcentral
GOM

Hoffrnayer et al. 2005

Mugilidac Mugil cephalus * striped mullet North
Atlantic/GOM

Coston-Clements e ta l. 1991

8 Northcentral
GOM

Hoffrnayer et al. 2005

Mugil curema * white mullet North
Atlantic/GOM

Coston-Clements e ta l. 1991

2 Northwestem W ells and Rooker 2003, 2004 a
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Family Species Common Name Abundance/
Biomass

Location Citation

GOM
777 Northcentral

GOM
Hoffinayer et al. 2005

Mugil sp. 47 Northcentral
GOM

Hoffinayer et al. 2005

Chelon labrosus Thicklip grey 
mullet

1591 
(NU); 202 (DN)

North Sea Vandendriessche et al. 2007

Mullidae Mullus auratus * read goatfish North
Atlantic/GOM

Coston-Clements et al. 1991

Pseiidopeneus
maculatus

* spotted 
goatfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Upeneus parvus * dw arf goatfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Mullidae sp. * 34 Northcentral
GOM

Hoffinayer et al. 2005

Muraenidae * Moray eel 22 Northcentral
GOM

Hoffinayer et al. 2005

Myctophidae Diaphus sp. * 28 Northcentral
GOM

Comyns et al. 2002, Hoffmayer et al. 
2005

Lampanyctus
nobilis

* noble lampfish 1 Northcentral
GOM

Hoffmayer et al. 2005

Nomeidae Psenes cyanophrys * freekled 
driftfish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

5 Northwest GOM Rooker et al. 2006
14 Northwestem

GOM
W ells and Rooker 2003, 2004 a

13 Northcentral
GOM

Hoffinayer et al. 2005
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Family Species Common Name Abundance/
Biomass

Location Citation

Cubiceps
pauciradiatus

* cubiceps 35 Northcentral
GOM

Hoffrnayer et al. 2005

Nomeus gronovii *man o f  war 
fish

2 Northcentral
GOM

Hoffrnayer et al. 2005

Psenes maculatus * silver driftfish 1 Northcentral
GOM

Hoffrnayer et al. 2005

Psenes pellucidus Bluefin driftfish 1 Northwestem
GOM

W ells and Rooker 2003, 2004

Ogcocephalidae * angler fish 1 Northcentral
GOM

Hoffrnayer et al. 2005

Ophichthidae *eel 29 Northcentral
GOM

Hoffrnayer et al. 2005

Ophididae * 3 Northcentral
GOM

Hoffrnayer et al. 2005

Ostraciidae Lactophrys sp. boxfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

1 Northcentral
GOM

Hoffrnayer et al. 2005

Paralepidae Paralepis
atlanticus

* 1 Northcentral
GOM

Hoffrnayer et al. 2005

Phycidae Urophycis sp ♦ 4 Northcentral
GOM

Hoffrnayer et al. 2005

Pleuronectidae Pleuronectidae sp. flatfish 3 (NU) North Sea Vandendriessche et al. 2007
Polynemidae Polydacty’lus

virginicus
* barbu North

Atlantic/GOM
Coston-Clements e ta l. 1991

Pomacanthidae Holocanthus
bermudensis

*blue angelfish 1 Northcentral
GOM

Hoffrnayer et al. 2005

Pomacentridae Abudefduf saxatilis * sergeant major North 
Atlantic/GOM /Gn 

If Stream

Coston-Clements e ta l. 1991

3.00-D N (% G nlf M oser et al. 1998
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Family Species Common Name Abundance/
Biomass

Location Citation

MRA)
1 Northwest 

Atlantic Ocean
Stoner and Greening 1984

555 Northwestem
GOM

W ells and Rooker 2003, 2004 a

101 Northcentral
GOM

Hoffmayer et al. 2005

5 Northwest GOM Rooker et al. 2006
Abudefduf taiirus * night sergeant North

Atlantic/GOM
Coston-Clements e ta l. 1991

Pomacentrus
variabilis

* cocoa 
damselfish

North
Atlantic/GOM

Coston-Clements et a l. 1991

Priacanthidae Pristigenys alta * short bigeye North 
Atlantic/GOM /Gu 

If Stream

Coston-Clements e ta l. 1991

0.33-DN (% 
MRA)

G ulf 
Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Friacanthus
arenatus

*atlantic bigeye 3 Northcentral
GOM

Hoffinayer et al. 2005

Racliyceiitridae Rachycentron
canadum

* Cobia North
Atlantic/GOM

Coston-Clements e ta l. 1991

2 Northcentral
GOM

Hoffmayer et al. 2005

Scaridae *parrotfish 22 Northcentral
GOM

Hoffmayer et al. 2005

Scombridae Acanthocybium
solandri

* wahoo North
Atlantic/GOM

Coston-Clements e ta l. 1991, Rooker 
et al. 2004
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Family Species Common Name Abundance/
Biomass

Location Citation

3 Northwestem
GOM

Tum er and Rooker 2006

10 Northwest GOM Rooker et al. 2006
Auxis thazard frigate mackerel North

Atlantic/GOM
Coston-Clements e ta l. 1991

829 Northcentral
GOM

Hoffmayer et al. 2005

Auxis rochei * bullet tuna 42 Northcentral
GOM

Hoffmayer et al. 2005

Auxis sp. 26 Northcentral
GOM

Hoffmayer et a l. 2005

Euthyrnus
alletteratus

little tunny North
Atlantic/GOM

Coston-Clements e ta l. 1991

324 Northcentral
GOM

Hoffmayer et al. 2005

5 Northwest GOM Rooker et al. 2006
Katsuwonus

pelamis
skipjack tuna North

Atlantic/GOM
Coston-Clements e ta l. 1991

3 Northcentral
GOM

Hoffrnayer et al. 2005

Scomber japonicus * chub mackerel North
Atlantic/GOM

Coston-Clements e ta l. 1991

Scomberomorus
cavalla

king mackerel North
Atlantic/GOM

Coston-Clements e ta l. 1991, Rooker 
et al. 2004

2 Northcentral
GOM

Hoffmayer et al. 2005
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Family Species Common Name Abundance/
Biomass

Location Citation

6 Northwest GOM Rooker et al. 2006
Scomberomorus

maculatus
♦ 7 Northcentral

GOM
Hoffinayer et al. 2005

Thunnus albacares *yellowfin tuna North
Atlantic/GOM

Coston-Clements e ta l. 1991, Rooker 
et al. 2004

11 Northcentral
GOM

Hoffinayer et al. 2005

7 Northwest GOM Rooker et al. 2006
Thunnus atlanticus *blackfm tuna North

Atlantic/GOM
Coston-Clements e ta l. 1991, Rooker 
et al. 2004

41 Northcentral
GOM

Hoffmayer et a l. 2005

12 Northwest GOM Rooker et al. 2006
Thunnus thynnus *atlantic bluefin 

tuna
14 Northcentral

GOM
Hoffinayer et al. 2005

Thunnus sp. 149 Northcentral
GOM

Hoffmayer et al. 2005

Scombridae sp. * 2 (Larvae per 
lOOm^^

North Central 
GOM

Comyns et al. 2002

Scophthalmidae Scophthalmus
maximus

Turbot 4 (N U ) North Sea Vandendriessche et al. 2007

Scorpaenidae * scorpion fish GOM Comyns et al. 2002
3 Northcentral

GOM
Hoffrnayer et al. 2005

Serranidae Epinephelus
inermis

* marbled 
grouper

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Centropristis sp. * 1 Northcentral
GOM

Hoffmayer et al. 2005

Serranus sp. * 6 Northcentral
GOM

Hoffmayer et al. 2005

Soleidae Solea solea Common sole 14 (NU) North Sea Vandendriessche et al. 2007
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Family Species Common Name Abundance/
Biomass

Location Citation

Sparidae Pagrus pagrus * red porgy North
Atlantic/GOM

Coston-Clements e ta l. 1991

Sphyraenidae Sphyraena
barracuda

* great 
barracuda

North
Atlantic/GOM

Coston-Clements e ta l. 1991

106 Northcentral
GOM

Hoffinayer et al. 2005

S. borealis * northem 
sennet

North
Atlantic/GOM

Coston-Clements e ta l. 1991

7 Northcentral
GOM

Hoffinayer et al. 2005

Sphyraena
guachancho

* Guachanche 
barracuda

1 Northcentral
GOM

Hoffinayer et al. 2005

Sphyraenidae sp. * 13 (Lan'ae per 
lOOm^^

North Central 
GOM

Comyns et al. 2002

3 Northcentral
GOM

Hoffinayer et al. 2005

Stomiiformes *dragonfish 2 Northcentral
GOM

Hoffinayer et al. 2005

Stromateidae Centrolophus sp mtF North
Atlantic/GOM

Coston-Clements et al. 1991

Cubiceps
pauciradiatus

bigeye cigarfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Hyperoglyphe
bythites

black driftfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Hyperoglyphe
perciformes

barrel fish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Feprilus
triacanthus

* butterfish North
Atlantic/GOM

Coston-Clements e ta l. 1991
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Family Species Common Name Abundance/
Biomass

Location Citation

Psenes spp. G ulf Stream M oser et al. 1998
10.20-CC; 8.84- 
ROV(% MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

Syngnathidac Hippocampus
erectus

* lined seahorse North
Atlantic/GOM

Coston-Clements e ta l. 1991

1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Hippocampus reidi *longsnout
seahorse

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Hippocampus
guttulatus

Long-snouted
seahorse

2 (N U ) North Sea Vandendriessche et al. 2007

Microphis
brachyurus

*opposum
pipefish

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Syngnathus acus Greater pipefish 7 (NU); 2 (DN) North Sea Vandendriessche et al. 2007
Syngnathus

floridae
* dusky pipefish North

Atlantic/GOM
Coston-Clements e ta l. 1991

Syngnathus
louisianae

*chain pipefish North
Atlantic/GOM

Coston-Clements e ta l. 1991

1096 Northwestem
GOM

W ells and Rooker 2003, 2004 a

28 Northcentral
GOM

Hoffinayer et al. 2005

5 Northwest GOM Rooker et al. 2006
Syngnathus * sargassum North Coston-Clements e ta l. 1991

Page 50

DWH-AR0294632



DWHSargassum Literature Synthesis

Family Species Common Name Abundance/
Biomass

Location Citation

pelagiciis pipefish Atlantic/GOM
13(2.44 g) N. o f Bermuda Bum s and Teal 1973

2 Northwest 
Atlantic Ocean

Stoner and Greening 1984

25 Northwest GOM W ells and Rooker 2003, 2004 a
18 Northcentral

GOM
Hoffinayer et al. 2005

5 Northwest GOM Rooker et al. 2006
Syngnathus
rostellatiis

Nilsson's
pipefish

28 (NU); 7 (DN) North Sea Vandendriessche et al. 2007

Syngnathus
scovelli

1 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Syngnathus
springeri

* bull pipefish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Entelurus
aequorius

Snake pipefish 6(D N ) North Sea Vandendriessche et al. 2007

Nerophis
lumbriciformis

W orm pipefish 1 (DN) North Sea Vandendriessche et al. 2007

Synodontidae *lizardfish 6 Northcentral
GOM

Hoffinayer et al. 2005

Tetraodontidae Chilomycterus
antennatus

bridled burrfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Chilomycterus
schoepfi

striped burrfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Diodon
holocanthus

* ballonfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

Diodon hystnx * porcupinefish North Coston-Clements e ta l. 1991
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Family Species Common Name Abundance/
Biomass

Location Citation

Atlantic/GOM /Gu 
If Stream

0.33-DN (% 
MRA)

Stream off Cape 
Hatteras, North 

Carolina

M oser et al. 1998

1 Northwest 
Atlantic Ocean

Stoner and Greening 1984

Sphoeroides spp. * puffers North
Atlantic/GOM

Coston-Clements e ta l. 1991

6 Northcentral
GOM

Hoffinayer et a l. 2005

Sphoeroides
parvus

7 Northwestem
GOM

W ells and Rooker 2003, 2004 a

Trachinidae Echiichthys vipera Lesser weever 45 (NU) North Sea Vandendriessche et al. 2007

Trichiuridae Unidentified * snake 
mackerel

North
Atlantic/GOM

Coston-Clements e ta l. 1991

Triehiurus
lepturus

*largehead
hairtail

15 Northcentral
GOM

Hoffinayer et al. 2005

Triglidae *sea robin 2 Northcentral
GOM

Hoffinayer et al. 2005

Xiphiidae Xiphias gladius * swordfish North
Atlantic/GOM

Coston-Clements e ta l. 1991

41 Northem  GOM W ells and Rooker 2009
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Table 4. Marine bird species recorded in pelagic Sargassum. Density or biomass are reported 
when available. Total counts by species are also reported in some studies; however, in many 
cases a sampling volume or area was not recorded (note we are attempting to turn these into 
densities with further work).

Species Common Name Number of 
Individuals

Location Citation

Pterodroma
hasitata

Black-capped Petrel 86 Sonth Atlantic Bight Haney 1986

Calonectris
diomedea

Cory's Shearwater 243 South Atlantic Bight Haney 1986

Puffinus gravis Greater Shearwater 4 South Atlantic Bight Haney 1986

Puffmus
Dierminieri

Audubon's Shearwater 158 South Atlantic Bight Haney 1986

Oceanites
oceanicus

Wilson's Storm-Petrel 331 South Atlantic Bight Haney 1986

Oceanodroma
leucorhoa

Leach's Storm-Petrel 35 South Atlantic Bight Haney 1986

Oceanodroma
castro

Band-mmped Storm- 
Petrel

4 South Atlantic Bight Haney 1986

Phaethon
lepturus

White-tailed
Tropicbird

10 South Atlantic Bight Haney 1986

Phaethon
aethereus

Red-billed Tropicbird 1 South Atlantic Bight Haney 1986

Sula dactylatra Masked Booby 9 South Atlantic Bight Haney 1986

Sula leucogaster Brown Booby 2 South Atlantic Bight Haney 1986

Phalaropus
lobatus

Red-necked Phalarope 33 South Atlantic Bight Haney 1986

Phalaropus
fulicaria

Red Phalarope 2 South Atlantic Bight Haney 1986

Phalaropus sp. Phalarope sp. 33 South Atlantic Bight Haney 1986

Stercorarius
pomarinus

Pomarine Jaeger 4 South Atlantic Bight Haney 1986

Stercorarius
parasiticus

Parasitic Jaeger 1 South Atlantic Bight Haney 1986

Stercorarius sp. Jaeger sp. 5 South Atlantic Bight Haney 1986

Lams argentatus Herring Gull 12 South Atlantic Bight Haney 1986

Stema maxima Royal Tem 2 South Atlantic Bight Haney 1986

Stema himndo Common Tem 13 South Atlantic Bight Haney 1986
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Species Common Name Number of 
Individuals

Location Citation

Stema
paradisaea

Arctic Tem 8 South Atlantic Bight Haney 1986

Stema sp. "Comic" Tem 15 South Atlantic Bight Haney 1986

Stema
aiitillamm

Least Tem 2 South Atlantic Bight Haney 1986

Stema
anacthctus

Bridled Tem 298 South Atlantic Bight Haney 1986

Stema fliscata Sooty Tem 1 South Atlantic Bight Haney 1986

Chlidonias niger Black Tem 173 South Atlantic Bight Haney 1986

Connectivity

A critical but understudied ecosystem service provided by floating Sargassum is 

ecosystem connectivity (Figure 5). Shoreward advection and deposition, sinking and horizontal 

advection (transport through the Gulf and Atlantic) all represent mechanisms for connectivity. 

Sinking and deposition of Sargassum in benthic environments, particularly in the deeper ocean, 

may represent an important nutrient subsidy to oligotrophic benthic systems (Schoener and Rowe 

1970). Sargassum has been found and photographed on the sea floor up to depths of around 5000 

meters (Johnson and Richardson 1977). A time-at-depth relationship exists in which bladder 

failure occurs and sinking begins. If buoyancy is lost, S. natans and S.fluitans will slowly begin 

to sink and will reach the sea floor in approximately 40 hours and reach a depth of 5000 m in 2 

days (Johnson and Richardson 1977, Schoener and Rowe 1970). Sargassum most likely sinks at 

Langmuir circulations and convergence zones when downwelling velocities exceed 4.5 cm sec-1 

(Woodcock 1950). Shoreward advection and deposition also provides a nutrient subsidy to a 

relatively oligotrophic system-sandy shore beaches. The use of this rack community by 

invertebrates and in tum shorebirds that feed upon them is well established; however, in many 

areas such “nuisance” seaweed is removed and sent to landfills (Williams et al. 2008).

In the most comprehensive study of satellite derived imagery of floating Sargassum, 

Gower and King (2011) provided evidence for a “conveyor belt” of Sargassum between the two
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basins. Based on the sequence of maximum appearance of Sargassum in the GOM and North 

Atlantic (Figure 4), they concluded that Sargassum originates in the western GOM in the spring 

and is advected towards the eastem GOM. The algae are then transported via the Gulf Loop 

Current and the Gulf Stream into the North Atlantic basin (Gower and King 2011). The 

biological community that develops within Sargassum may raft along the path (Thiel and Gutow 

2005) and repeatedly re-develop along the course. Rafting by biota on floating material likely 

increases dispersal ability and hence connectivity (Fine 1970, Thiel and Gutow 2005). if  the 

floating material follows some predictable and recurring patterns, then a corridor of connectivity 

may be established.

Figure 5. Schematic diagram illustrating connectivity routes from floating Sargassum: (1) 
Sargassum is advected throughout the GOM and into the North Atlantic Ocean serving to 
connect fish and invertebrate populations; (2) sinking of Sargassum provides a nutrient subsidy 
to the oligotrophic ocean bottom community; and (3) Sargassum is advected and deposited onto
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the sandy shore system where the rack community serves as foraging habitat for terrestrial 
species.

Sargassum  and oiling

No studies appear in the peer-reviewed literature on toxicity of oil to S. natans and S. 

fluitans. Several studies have documented tar balls in floating Sargassum mats in the GOM, 

North Atlantic and Caribbean (Table 5), but to date no studies of toxicity of these tar balls have 

been published in the peer-reviewed literature. Some authors have attempted to estimate the 

quantity of tar in pelagic Sargassum and estimates range from 0.1 to 5.6 mg m ' (Cordes et al. 

1980, Joyce 1998, Morris 1971). The range of these values is similar to surface measurements 

collected in open water areas (Sleeter et al. 1974, 1976, Van Vleet et al. 1984). In a general 

survey not associated with any spill. Bums and Teal (1973) reported the presence of petroleum 

hydrocarbons in S. natans tissue at relatively low concentrations (< Ippm) although the ability of 

the analytical methods to separate natural from petroleum hydrocarbons is rather suspect.

Although no toxicity studies have been published for S. natans and S. fluitans, several 

field assessments of impacts to other brown algae following oil spills as well as a limited number 

of toxicity tests have been published. These studies support a generic model of necrosis of tissue 

following physical coating of oil, greater sensitivity of young stages (zygotes) to oil and 

chemical dispersants, reproductive impairment at a range of oil and dispersant concentrations, 

and a less predictable pattem of sublethal responses of mature plants to lower oil concentrations 

(i.e. non-coating levels). In their review, Stepanyan and Yoskoboinikov (2006) found that most 

algae (e.g. brown, green and red) undergo decreased photosynthesis and increased respiration 

under acute oil impacts, although some algae (i.e. F. vesiculosus) may have the capability of 

adapting to continuous impacts of oil. At a cellular level, oil and dispersants affect protein 

content, DNA, and RNA levels (Stepanyan and Yoskoboinikov, 2006). The majority of field 

assessments have focused on the response of sessile fucoid (i.e. within the order Fucales) algae 

to oil spill or clean up activities following oil spills. Wrabel and Peckol 2000 found growth 

inhibition of Fucus vesiculosus after a one-day application of the lowest concentration tested (10
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ppm of No. 2 Fuel oil) and a clear dosage effect. The high sensitivity of F. vesiculosus to oiling 

led the authors to conclude that this alga may serve as an effective indicator species of oil 

contamination. Johnston (1977) found that 5 mg of North Sea crude oil/liter significantly 

reduced growth oiFucus serratus zygotes. Similarly, 1-2 ml lifer of No. 2 fuel oil caused some 

toxicity on zygotes of F. edentatus with a complete kill occurring at 20 ml liter (Steele 1977). 

Following Exxon Valdez oil spill, settlement oiF. gardneri zygotes in the lower intertidal 

zones of Prince William Sound were initially lower at oiled locations and attained similar 

settlement rates of unoiled locations after 3 years. In the upper intertidal zones of the same 

region, settlement rates had not reached those of unoiled sites after 3 years (van Tamelen et al. 

1997). In a separate study of Xht Exxon Valdez spill, F. gardneri thalli showed evidence of 

reduced reproductive fitness in oiled locations compared to non-oiled sites (Stekoll and Deysher 

2000). Although most studies support the conclusion of significant effects to Fucus from oil 

exposure, several field-based assessments of oil impacts have also reported relatively minor 

effects. Following the Prestige oil spill off the northwest coast of Spain, no critical decrease in 

the abundance of Fucus spp. was observed (Lobon et al. 2008). Similarly, oil was found to have 

a negligible effect on F. vesiculosus and Pylaiella littoralis in the Gulf of Finland (Kotta et al. 

2007). Nelson (1982) found minimal negative impacts onF. vesiculosus and no significant 

effects of X]\Q Amoco Cadiz spill were found on the production of brown algae (Gundlach et al. 

1983).

Longer term effects to Fucus stands have also been reported from a combination of acute 

mortality, clean up activities, and disruption of annual recruitment cycle. Driskell et al. (2000) in 

their study of recovery of the perennial brown alga Fucus gardneri in intertidal areas following 

Exxon Valdez Oil Spill reported high mortality from oil exposure with initial recovery within 

three years, but delayed injury via disruption in annual recruitment cycles (> 10 years). It 

important to note that Driskell et al. (2000) primary focus of the study was effects on Fucus from 

high pressure washing of the shoreline in Prince William Sound. Southward and Southward 

(1978) also reported large-scale acute injury of a fucoid algae in the intertidal following the 

Torrey Canyon Oil Spill and an extended recovery period (15 yrs) as a result of disruption in 

consumer -  plant interactions resulting from the oil spill (see Hawkins and Southward 1992,
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Burrows and Hawkins 1998). Southward and Southward (1978) also suggested enhanced toxicity 

of oil when mixed with dispersants for a variety of algae species, including fucoid algae.

In addition to Fucus spp., other algae within the order Fucales, have shown measurable 

adverse effects to oil exposure. Adult Ascophyllum nodosum plants exposed to weathered crude 

oil experienced a short period of reduced growth and necrotic damage before recovering several 

weeks later (Sjotun and Lein 1993). Bokn (1987) showed that a small continual dose of diesel oil 

reduces the growth of A. nodosum. Burridge and Shir (1995) demonstrated that the addition of 

four different Corexit dispersants to a water soluble fraction of diesel fuel resulted in increased 

inhibition of germination for Phyllospora comosa. In contrast, the addition of oil dispersants to 

crude oil resulted in an increase in germination (Burridge and Shir 1995).

Studies of kelp {Laminaria mdMacrocyslis), brown algae species within the same 

taxonomic class (Phaeophyceae) as Sargassum, have demonstrated significant negative impacts 

of oil and dispersants on recruitment and growth (Table 6). Diesel fuel from the Tampico Maru 

oil tanker crash at a concentration of 0.1% almost completely stopped photosynthesis in young 

parts of the Macrocystis for three days (Clendenning and North 1960). Khromov and Prokhovov 

1979 as well as Prokhorova (1982), reported inhibition of photosynthesis in Laminaria and 

Fucus species resulting from exposure to diesel fuel and luhricant. Floc’h and Diouris (1980) 

have shown that brown algae residing in high tide levels suffered from pronounced plant loss 

three months after oiling from tho. Amoco Cadiz spill and measurable recovery did not occur for 

at least eight months. They also reported that Laminaria ochroleuca became green within a few 

hours of oiling and eventually became necrotic.

Although variability in types of oil studied and locations of assessments introduces some 

uncertainty, the overall consensus from the literature would support a model that physical 

coating of Sargassum with oil would cause substantial, acute injury to Sargassum and that lower 

levels of oil could reasonably be expected to cause inhibition of photosynthesis, respiration and 

growth.
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Table 5. Summary of relevant tar ball or oil studies involving Sargassum.

Species Type of 
contaminant

Location Summary Citation

S. natans Petroleum
Hydrocarbons

Central North 
Atlantic

Sargassum and associated fauna contaminated with 
petroleinn hydrocarbons. Animals had a higher 

concentration of petroleum to natural hydrocarbons 
than the Sargassum.

Bums and Teal 1973

Sargassum sp. 
(pelagic)

T ar/hydrocarbons Gulf Stream off of 
Georgia

No tar was found within 40 km of the shore. All 
samples more than 40 km offshore contained some tar. 

The mean concentration was 0.82 mg m with a 
range of 0.01-5.6 mg m '".Tar clung to Sargassum 

weed and tar w as higher in concentrations when 
Sargassum is present, probably due to the clinging 

nature of the tar. Langmuir currents affect Sargassum 
and oil distribution.

Cordes et al. 1980

Tar Westem North 
Atlantic and 
Caribbean

The Northem Sargasso Sea had the greatest density of 
surface tar with a geometric mean density of 0.99 mg 
m Floating tar is reported to be 1.88 mg m for 
the northem Sargasso sea and 0.56 mg m ^ for the 
Caribbean. Tar is leaving the area faster than it is 

coming in. Sargassum and tar distribution is affected 
by Langmuir currents.

Joyce 1998

Sargassum sp. 
(pelagic)

Pelagic tar Northwestem 
Atlantic and 

Mediterranean Sea

At a wet w'eight of Img/square meter of ocean surface, 
and estimated 7x10^ tons of pelagic tar would be in 
the Sargasso sea or a disturbing amount of 0.1 % (by 
weight) of tar to Sargassum weed. The mean quantity 
of tar from the N. Atlantic is 0.93 mg m and for the 

Mediterranean it is 19.6 mg m

Morris 1971
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Species Type of 
contaminant

Location Summary Citation

Sargassum sp. 
(pelagic)

Tar balls, floating 
liquid oil

North Atlantic Many oil/tar particles were trapped in Sargassum 
weed. Fish eggs, bamacles and hydroids adhered to 

oil/tar. No large tar balls were found and tar collected 
ranged from 0 35-20 mm diameter.

Wellman 1973

Pelagic tar-fresh Caribbean and 
equatorial Atlantic

Black, sticky, fresh tar in Caribbean was collected and 
found in large amounts as well as in the Canary 

current region (1.4 mg m " and 2.0 mg m' ,̂ 
respectively). Equatorial Atlantic had less tar than the 

other regions (0.16 mg m "̂ ).

Sleeter etal. 1976

Pelagic tar Eastem GOM Concentrations in this region are substantially higher 
than other regions reported around the world. Tar is 

primarily associated with the Gulf Loop Current. The 
overall two-year average for pelagic tar concentrations 
was (1.48 + 4.74 mg m'^) wet weight, (0.89±2.94 mg 

m'^) dry weight, (0.78±2.66 mg m'^) toluene 
extractable lipid, range (0-45.27 mg m'^) wet weight.

Van Vleet et al. 
1984

Pelagic tar clumps Westem Sargasso 
sea and North 

Atlantic

Large amounts of tar are concentrated by Langmuir 
currents. Floating tar clumps ranged from 6.0-16.0 mg 

m l

Sleeter etal. 1974
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Table 6. Summary of findings for studies examining oil impacts on brown algae species.

Species Pollution Methods Concentration Synthesis Citation

Ascophyllum
nodosum

Weathered emde oil Mesocosm Exp. Short period of rcdueed growth and 
necrotic damage for several weeks.

Sjotun and Fein 
1993

Diesel Mesocosm Exp. Reduced growth. Bokn 1987

Brown Algae Light emde oil, 
Amoco Cadiz

Field
Assessment

Algae in high tide levels suffered 
pronounced plant loss 3 months after 

oiling and lasted 8 months.

Floc'h and 
Diouris 1980

Fucus spp. Prestige oil spill Field
Assessment

No critical decrease in abundance. Fobon et al. 
2008

Fucus edentatus No. 2 fuel oil Lab
Experiments

1-2 ml liter ' &20 
ml liter '

Caused toxicity to zygotes at low 
densities and a complete zygote kill 

occurred at high densities.

Steele 1977

Fucus gardneri Crude oil, Exxon 
Valdez

Field
Assessment

Settlement of zygotes decreased in 
intertidal zones; settlement started to 
recover after 3 j t s  in lower intertidal 
hut had not in the upper intertidal.

van Tamelen et 
al. 1997

Crude oil, Exxon 
Valdez

Field
Assessment

Thalli not as capable of reproduction 
in oiled locations as to non-oiled 

locations.

Stekoll and 
Deysher 2000
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Species Pollution Methods Concentration Synthesis Citation

Fucus serratus Crude oil Lab
Experiments

5mg/liter Crude oil reduced the growth of F. 
serratus zygotes.

Johnston 1977

Fucus spiralis Bunker C oil Field
Assessment

Heavy mortality and unsuccessful 
colonization.

Thomas 1977

Fucus vesiculosus Review Paper Algae has the capability to adapt to 
continuous impacts of oil toxicants.

Stepanj an and 
Yoskoboinikov 

2006

Field
Assessment,

Finland

Minor effects. Kotta et al. 2007

Fucus and Laminaria Diesel fuel/lubricant Lab
Experiments

Toxic to the algae and prevented 
photosynthesis.

Prokhorova 
1982, Khromov 
and Prokhovov 

1979

Laminaria
ochroleuca

Light crude oil, 
Amoco Cadiz

Field
Assessment

Algae became green within a few 
hours of oiling and then turned 

necrotic.

Floc'h and 
Diouris 1980

Macrocystis Dark diesel oil Lab
Experiments

0.10% Photosynthesis of young parts were 
stopped for almost 3 days after 

oiling.

Clendenning and 
North 1960
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Fucus vesiculosus Review Paper Algae has the capability to adapt to 
continuous impacts of oil toxicants.

Stepanj^an and 
Voskoboinikov 

2006

Pelvetia ccmaliculata Light crude oil, 
Amoco Cadiz

Field
Assessment

Recolonization began to occur two 
and a half years after oiling.

Floc'h and 
Diouris 1980

Phylaiella littoralis Field
Assessment,

Finland

Negligible effects. Kotta et al. 2007

Phyllospora comosa Corexit 
dispersants/Diesel 

fliel/Crude oil

Lab
Experiments

Dispersants and diesel fiiel inhibited 
germination while dispersants and 
crude oil increased germination.

Burridge and 
Shir 1995

Page 63

DWH-AR0294645



DWH Sargassum Literature Synthesis

R eferences Cited

Bokn, T. 1987. Effects of diesel oil and subsequent recovery of commercial benthic algae. 
Hydrobiologia 151/152:277-284.

Burns, K. A. and J. M. Teal. 1973. Hydrocarbons in the pelagic Sargassum community. Deep- 
Sea Research 20:207-211.

Burridge, T. R. and M. A. Shir. 1995. The Comparative Effects of Oil Dispersants and
Oil/Dispersant Conjugates on Germination of the Marine Macroalga comosa
(Fucales: Phaeophyta)*. Marine Pollution Bulletin 31:446-452.

Burrows, M. T. and S. J. Hawkins. 1998. Modelling patch dynamics on rocky shores using 
deterministic cellular automata. Marine Ecology Progress Series 167:1-13.

Butler, J. N., B. F. Morris, J. Cadwaller, and A. W. Stoner. 1983. Studies of Sargassum and the 
Sargassum community. Bermuda Biological Station Special Publications 22:1-85.

Butler, J. N. and A. W. Stoner. 1984. Pelagic Sargassum: has its biomass changed in the last 50 
years? Deep Sea Research Part A. Oceanographic Research Papers 31:1259-1264.

Carpenter, E. J. and J. L. Cox. 1974. Production of pelagic Sargassum and a blue-green epiphyte 
in the westem Sargasso Sea. Limnology and Oceanography 19:429-436.

Clendenning, K. A. and W. J. North. 1960. Effects of Wastes on the Giant Kelp, Macrocystis 
pyrifera.in Proceedings of the First International Conference on Waste Disposal in the 
Marine Environment. Pergamon Press, New York, pp. 82-91.

Comyns, B. H., N. M. Crochet, J. S. Franks, J. R. Hendon, and R. S. Waller. 2002. Preliminary 
assessment of the association of larval fishes with pelagic Sargassum habitat and 
convergence zones in the northcentral Gulf of Mexico. 53rd Gulf and Caribbean Fisheries 
Institute:636-645.

Cordes, C., L. Atkinson, R. Lee, and J. Blanton. 1980. Pelagic tar off Georgia and Florida in 
relation to physical processes. Marine Pollution Bulletin 11:315-317.

Coston-Clements, L., L. R. Settle, D. E. Hoss, and F. A. Cross. 1991. Utilization of the
Sargassum habitat by marine invertebrates and vertebrates: a review. NOAA Technical 
Memorandum NMFS-SEFSC-296, 32 pp.

Dooley, J. K. 1972. Fishes associated with the pelagic Sargassum complex, with a discussion of 
the Sargassum community. Contributions in Marine Science 16:1-32.

Page 64

DWH-AR0294646



DWH Sargassum Literature Synthesis

Driskell, W.B., J. L. Ruesink, D. C. Lees, J. P. Houghton and S. C. Lindstrom. 2000. Long Term 
signal of disturbance: Fucus gardneri after the Exxon Valdez Oil Spill. Ecological 
Applications, 11: 815-827.

Fine, M. L. 1970. Faunal variation on pelagic Sargassum. Marine Biology 7:112-122.

Floc'h, J. Y. and M. Diouris. 1980. Initial Effects o f Amoco Cadiz Oil on Intertidal Algae. Ambio 
9:284-286.

Florida Fish and Wildlife Conservation Commission (FWC). 2008. Pelagic Neonate and Juvenile 
Sea Turtles in Gulf and Atlantic Surface Waters off Florida: Distribution, Densities, 
Threats, Habitat Descriptions, and Behavior. A Final Programmatic Report Submitted to 
the National Marine Fisheries Service for the funded project NA06NMF4720031, 71 pp.

Gower, J., C. Hu, G. Borstad, and S. King. 2006. Ocean color satellites show extensive lines of 
floating sargassum in the gulf of Mexico. IEEE Transactions on Geoscience and Remote 
Sensing 44:3619-3625.

Gower, J. and S. King. 2008. Satellite Images Show the Movement of Floating Sargassum in the 
Gulf of Mexico and Atlantic Ocean. Nature Precedings:I-I3

Gower, J. F. R. and S. A. King. 2011. Distribution of floating Sargassum in the Gulf of Mexico 
and the Atlantic ocean mapped using MERIS. International Journal of Remote Sensing 
32:1917-1929.

Gudger, E. W. 1937. Sargasso weed fish "nests" made by flying fishes not by sargasso fishes 
(Antennariids): A historical survey. The American Naturalist 71:363-381.

Gundlach, E. R., P. D. Boehm, M. Marchand, R. M. Atlas, D. M. Ward, and D. A. Wolfe. 1983. 
The fate o f Amoco Cadiz oil. Science 221:122-129.

Haney, J. C. 1986. Seabird patchiness in tropical oceanic waters: the influence of Sargassum 
"reefs". The Auk 103:141-151.

Hanson, R. B. 1977. Pelagic Sargassum community metabolism: carbon and nitrogen. Journal of 
Experimental Marine Biology and Ecology 29:107-118.

Hawkins, S. J. and A. J. Southward. 1992. The Torrey Canyon oil spill: recovery of rocky shore 
communities, in G. W. Thayer, editor. Restoring the Nations's Marine Environment. 
Maryland Sea Grant College, pp. 584-631

Hoffmayer, E. R., J. S. Franks, B. H. Comyns, J. R. Hendon, and R. S. Waller. 2005. Larval and 
Juvenile Fishes Associated with Pelagic Sargassum in the Northcentral Gulf of Mexico. 
56th Gulf and Caribbean Fisheries Institute:259-26

Page 65

DWH-AR0294647



DWH Sargassum Literature Synthesis

Howard, K. L. and R. J. Menzies. 1969. Distribution and production of Sargassum in the waters 
off the Carolina coast. Botanica Marina 12:244-254.

Hurka, H. 1971. Factors influencing the gas composition in the vesicles of Sargassum. Marine 
Biology 11:82-89.

Jobe, C. and W. Randy Brooks. 2009. Habitat selection and host location by symbiotic shrimps 
associated with Sargassum communities: The role of chemical and visual cues.
Symbiosis 49:77-85.

Johnson, D. L. and P. L. Richardson. 1977. On the wind-induced sinking of Sargassum. Joumal 
of Experimental Marine Biology and Ecology 28:255-267.

Johnston, C. S. 1977. The sub-lethal effects of water-soluble extracts of crude oil on the
fertilisation and development of Fucus serratus L. Rapp P-v Reun Cons perm int Explor 
Mer 171:184-185.

Joyce, P. 1998. Floating tar in the western North Atlantic and Caribbean Sea, 1982-1996. Marine 
Pollution Bulletin 36:167-171.

Kaehler, S., E. A. Pakhomov, and C. D. McQuaid. 2000. Trophic structure of the marine food 
web at the Prince Edward Islands (Southern Ocean) determined by dl3C and dl5N  
analysis. M arEcol Prog Ser208: 13-20.

Kendrick, G. A. and D. I. Walker. 1995. Dispersal of propagules o^Sargassum spp.
(Sargassaceae: Phaeophyta): Observations of local patterns of dispersal and consequences 
for recruitment and population structure. Joumal of Experimental Marine Biology and 
Ecology 192:273-288.

Kharlamenko, V. I., Kiyashko, S. I., Imbs, A. B., & Vyshkvartzev, D. I. 2001. Identification of 
food sources of invertebrates from the seagrass Zostera marina community using carbon 
and sulfur stable isotope ratio and fatty acid analyses. Marine Ecology Progress Series 
220:103-117.

Khromov, A. I. and S. A. Prokhorov. 1979. Effect of Lubricant and Diesel Fuel on
Photosynthesis of Algae of the Barents Sea. EksperimentaTnye issledovaniya vliyaniya 
zagryaznitelei na vodnye organizmy (Experimental Studies of Effect of Pollutants on 
Water Organisms), Apatity: KoFskii Filial AN SSSR:pp. 41-43.

Kotta, J., G. Martin, and R. Aps. 2007. Sensitivity of benthic vegetation and invertebrate 
functional guilds to oil spills and its use in oil contingency management related 
negotiation processes. Proceedings of the Estonian Academy of Sciences, Biology and 
Ecology 56:255-269.

Page 66

DWH-AR0294648



DWH Sargassum Literature Synthesis

LaPointe, B. E. 1986. Phosphorus-limited photosynthesis and growth of Sargassum natans and 
Sargassum fluitans (Phaeophyceae) in the westem North Atlantic. Deep-Sea Research 
33:391-399.

LaPointe, B. E. 1995. A comparison of nutrient-limited productivity in Sargassum natans from 
neritic vs. oceanic waters of the western north Atlantic Ocean. Limnology and 
Oceanography 40:625-633.

Lobon, C. M., C. Fernandez, J. Arrontes, J. M. Rico, J. L. Acuna, R. Anadon, and J. A.
Monteoliva. 2008. Effects of the ‘Prestige’ oil spill on macroalgal assemblages: Large- 
scale comparison Marine Pollution Bulletin 56:1192-1200.

Morris, B. F. 1971. Petroleum: Tar quantities floating in the northwestem Atlantic taken with a 
new quantitative neuston net. Science 173:430-432.

Moser, M. L., P. J. Auster, and J. B. Bichy. 1998. Effects of mat morphology on large
Sargassum-?LS,s,oci2Lte.A fishes: Observations from a remotely operated vehicle (ROV) and 
free-floating video camcorders. Environmental Biology of Fishes 51:391-398.

Nelson, W. G. 1982. Experimental studies of oil pollution on the rocky intertidal community of a 
Norwegian Ijord. Joumal of Experimental Marine Biology and Ecology 65:121-138.

Parr, A. D. 1939. Quantitative observations on the pelagic Sargassum vegetation of the western 
North Atlantic. Bulletin of the Bingham Oceanographic Collection 6:1-94.

Pereira, R. C. and Y. Yoneshigue-Valentin. 1999. The role of polyphenols from tropical brown 
alga Sargassum furcatum  on the feeding by amphipod herbivores. Botanica Marina 
42:441-448.

Peres, J. M. 1982. Specific pelagic assemblages ( ocean Sargassum). Marine ecology. Vol. V. 
Ocean management. Part 1:313-372.

Phlips, E. J. and C. Zeman. 1990. Photosynthesis, growth and nitrogen fixation by epiphytic
forms of filamentous cyanobacteria from pelagic Sargassum. Bulletin of Marine Science 
47:613-621.

Plaza, G., S. Katayama, and M. Omori. 2010. Daily pattems of settlement and individual growth 
rates of young-of-the-year of the rockfish Sebastes inermis in a Sargassum bed. Fisheries 
Research 103:48-55

Prokhorova, S. A. 1982. Effect of Oil on Photosynthesis of Brown Mga Fucus vesiculosus L. 
Biologicheski Nauki (Moscow) 6:69-72.

Page 67

DWH-AR0294649



DWH Sargassum Literature Synthesis

Rooker, J. R., S. A. Holt, R. D. Wells, J. P. Turner, and C. Pratt. 2004. Retrospective
determination of trophic relationships among pelagic fishes associated with Sargassum 
mats in the gulf of mexico. 55th Gulf and Caribbean Fisheries lnstitute:257-266.

Rooker, J. R., J. P. Turner, and S. A. Holt. 2006. Trophic ecology of Sargassum-di^^ocmtQA fishes 
in the Gulf of Mexico determined from sTable isotopes and fatty acids. Marine Ecology 
Progress Series 313:249-259.

Ryland, J. S. 1974. Observations on some epibionts of gulf-weed, Sargassum natans (L.)Meyen. 
Journal of Experimental Marine Biology and Ecology 14:17-25.

Schoener, A. and G. T. Rowe. 1970. Pelagic Sargassum and its presence among the deep-sea 
benthos. Deep Sea Research and Oceanographic Abstracts 17:923-924, IN921, 925.

Sjotun, K. and T. E. Lein. 1993. Experimental oil exposure o f Ascophyllum nodosum (L.) Le 
Jolis. Joumal of Experimental Marine Biology and Ecology 170:197-212.

Sleeter, T. D., B. F. Morris, and J. N. Butler. 1974. Quantitative sampling of pelagic tar in the 
North Atlantic, 1973. Deep Sea Research and Oceanographic Abstracts 21:773-775.

Sleeter, T. D., B. F. Morris, and J. N. Butler. 1976. Pelagic tar in the Caribbean and equatorial 
Atlantic, 1974. Deep Sea Research and Oceanographic Abstracts 23:467-474.

Smith Jr., K. L. 1973. Energy transformations by the sargassum fish, Histrio histrio (L.). Joumal 
of Experimental Marine Biology and Ecology 12:219-227.

SAFMC. 2002. Fishery management plan for pelagic Sargassum habitat of the south Atlantic
region. South Atlantic Fishery Management Council. Charleston, South Carolina. 153 pp.

Schoener, A. and G. T. Rowe. 1970. Pelagic Sargassum and its presence among the deep-sea 
benthos. Deep Sea Research and Oceanographic Abstracts 17:923-924, IN921, 925.

Sleeter, T. D., B. F. Morris, and J. N. Butler. 1974. Quantitative sampling of pelagic tar in the 
North Atlantic, 1973. Deep Sea Research and Oceanographic Abstracts 21:773-775.

Sleeter, T. D., B. F. Morris, and J. N. Butler. 1976. Pelagic tar in the Caribbean and equatorial 
Atlantic, 1974. Deep Sea Research and Oceanographic Abstracts 23:467-474.

Smith Jr., K. L. 1973. Energy transformations by the sargassum fish, Histrio histrio (L.). Journal 
of Experimental Marine Biology and Ecology 12:219-227. South Atlantic Fishery 
Management Council (SAFMC) 2002. Fishery Management Plan for Pelagic Sargassum 
Habitat of the South Atlantic Region.//? S. A. F. M. Council, editor. South Atlantic Fisher 
Management Council, National Oceanic Atmospheric Administration, Charleston, South 
Carolina.

Page 68

DWH-AR0294650



DWH Sargassum Literature Synthesis

Southward, A. J. andE. C. Southward. 1978. Recolonization of rocky shores in Cornwall after 
use of toxic dispersants to clean up the Torrey Canyon Spill. Journal of the Fisheries 
Research Board of Canada 35:682-706.

Steele, R. L. 1977. Effects of certain petroleum products on reproduction and growth of zygotes 
and juvenile stages of the alga Fucus edentatus (Phaeophyceae).D . A. Wolfe, editor. 
Fate and effects o f  petroleum hydrocarbons in marine ecosystems and organisms. 
Pergamon Press, Oxford, pp. 138-142.

Stekoll, M. S. and L. Deysher. 2000. Response of the Dominant Alga Fucus gardneri (Silva) 
(Phaeophyceae) to the Exxon Valdez Oil Spill and Clean-up. Marine Pollution Bulletin 
40:1028-1041.

Stepanyan, O. V. and G. M. Voskoboinikov. 2006. Effect of Oil and Oil Products on
Morphofunctional Parameters of Marine Macrophytes. Russian Joumal of Marine 
Biology 32:S32-S39.

Stoner, A. W. and H. S. Greening. 1984. Geographic variation in the macrofaunal associates of 
pelagic Sargassum and some biogeographic implications. Marine Ecology Progress 
Series 20:185-192.

Stoner, A. W. 1983. Pelagic Sargassum: Evidence for a major decrease in biomass. Deep-Sea 
Research 30:469-474.

Thiel, M. and E. Gutow. 2005. The ecology of rafting in the marine environment. I. The floating 
substrata. Oceanography and Marine Biology 42:181-263.

Thomas, M. L. H. 1977. Long-term biological effects of Bunker C oil in the intertidal zone.in D. 
A. Wolfe, editor. Fate and Effects o f  Petroleum Hydrocarbons in Marine Ecosystems and  
Organisms. Pergamon Press, New York, pp. 238-245.

Turner, J. P. and J. R. Rooker. 2006. Fatty acid composition of flora and fauna associated with 
Sargassum mats in the Gulf of Mexico. Marine Biology.

van Tamelen, P. G., M. S. Stekoll, and L. Deysher. 1997. Recovery processes of the brown alga 
Fucus gardneri following the Exxon Valdez' oil spill: settlement and recmitment. Marine 
Ecology Progress Series 160:265-277.

Van Vleet, E. S., W. M. Sackett, S. B. Reinhardt, and M. E. Mangini. 1984. Distribution, sources 
and fates of floating oil residues in the Eastern Gulf of Mexico. Marine Pollution Bulletin 
15:106-110.

Vandendriessche, S., M. Messiaen, S. O'Flynn, M. Vincx, and S. Degraer. 2007. Hiding and 
feeding in floating seaweed: Floating seaweed clumps as possible refuges or feeding 
grounds for fishes. Estuarine, Coastal and Shelf Science 71:691-703.

Page 69

DWH-AR0294651



DWH Sargassum Literature Synthesis

Wellman, A. M. 1973. Oil floating in the north Atlantic. Marine Pollution Bulletin 4:190-191.

Wells, R. J. D. and J. R. Rooker. 2003. Distribution and abundance of fishes associated with 
Sargassum mats in theNW  Gulf of Mexico. 54th Gulf and Caribbean Fishes 
Institute: 609-621

Wells, R. J. D. and J. R. Rooker. 2004a. Distribution, age, and growth of young-of-the-year
greater amberjack (Seriola dumerili) associated with pelagic Sargassum. Fishery Bulletin 
102:545-554.

Wells, R. J. D. and J. R. Rooker. 2004b. Spatial and temporal pattems of habitat use by fishes 
associated with Sargassum mats in the northwestern Gulf of Mexico. Bulletin of Marine 
Science 74:81-99.

Wells, R. J. D. and J. R. Rooker. 2009. Feeding ecology of pelagic fish larvae and juveniles in 
slope waters of the Gulf of Mexico. Journal of Fish Biology 75:1719-1732.

Williams, A., R. Feagin, and A. W. Stafford. 2008. Environmental impacts of beach raking of 
Sargassum spp. on Galveston Island, TX. Shore and Beaches 76:63-69.

Winge, O. 1923. The Sargasso Sea, its boundaries and vegetation. Reports on the Danish 
Oceanographic Expedition 3:1-34:1908-1910.

Witherington, B. and S. Hirama. 2006. Sea turtles of the epi-pelagic Sargassum drift
com m un ity .M . Frick, A. Panagopoulou, A. F. Rees, and K. Williams, editors. Book of 
Abstracts. Twenty Sixth Annual Symposium on Sea Turtle Biology and Conservation, 
Athens, Greece.

Witherington, B. and T. Hirama. 2010. Oceanic-stage Kemp's ridleys from the open waters of the 
Gulf of Mexico. Pages 143-144 in K. Dean and M. C. Eopez Castro, editors. Proceedings 
of the Twenty-Eighth Annual Symposium on Sea Turtle Biology and Conservation. 
NOAA Technical Memorandum NMFS-SEFSC-602, 272 pp.

Witherington, B. E. 2002. Ecology of neonate loggerhead turtles inhabiting lines of downwelling 
near a Gulf Stream front. Marine Biology 140:843-853.

Woodcock, A. E. 1950. Subsurface Sargassum. Journal of Marine Research 9:77-92.

Woodcock, A. H. 1993. Winds subsurface pelagic Sargassum and Eangmuir circulations. Joumal 
of Experimental Marine Biology and Ecology 170:117-125.

Wrabel, M. E. and P. Peckol. 2000. Effects of Bioremediation on Toxicity and Chemical
Composition of No. 2 Fuel Oil: Growth Responses of the Brown Alga Fucus vesiculosus. 
Marine Pollution Bulletin 40:135-139.

Page 70

DWH-AR0294652



DWH Sargassum Literature Synthesis

Zaitsev, Y. P. 1971. Marine neustonology. Vinogradov, K.A. (editor), A. Mercado (translator). 
Israel Program for Scientific Translations, Jerusalem. 207 p.

Page 71

DWH-AR0294653



DWH Sargassum Literature Synthesis

Appendix. Additional Resources

Abuito-Oropeza, O., E. Sala, G. Paredes, A. Mendoza, and E. Ballesteros. 2007. Predictability of 
reef fish recruitment in a highly variable nursery habitat. Ecology 88:2220-2228.

Agatsuma, Y. 2000. Food consumption and growth of the juvenile sea urchin Strongylocentrotus 
intermedius. Fisheries Science 66:457-472.

Ang Jr, P. O. 2006. Phenology of Sargassum spp. in Tung Ping Chau Marine Park, Hong Kong 
SAR, China. Joumal of Applied Phycology 18:629-636.

Arenas, F. and C. Fernandez. 1998. Ecology of Sargassum muticum (Phaeophyta) on the North 
Coast of Spain III Reproductive ecology. Botanica Marina 41:209-216.

Arenas, F., R. M. Viejo, and C. Femandez. 2002. Density-dependent regulation in an invasive 
seaweed: Responses at plant and modular levels. Joumal of Ecology 90:820-829.

Ateweberhan, M., J. H. Bmggemann, and A. A. M. Breeman. 2008. Seasonal module dynamics 
in Sargassum subrepandum (Fucales, Phaeophyta). Joumal of Phycology 44:269-283.

Ateweberhan, M., J. H. Bmggemann, and A. M. Breeman. 2005. Seasonal dynamics of 
Sargassum ilicifolium (Phaeophyta) on a shallow reef flat in the southem Red Sea 
(Eritrea). Marine Ecology Progress Series 292:159-171.

Avila, E., N. I. Blancas-Gallangos, R. Riosmena-Rodriguez, and L. Paul-Chavez. 2010. Sponges 
associated with Sargassum spp. (Phaeophyceae: Fucales) from the south-westem Gulf of 
California. Joumal of the Marine Biological Association of the Ltnited Kingdom 90:193- 
202 .

Baer, J. and D. B. Stengel. 2010. Variability in growth, development and reproduction of the 
non-native seaweed Sargassum muticum (Phaeophyceae) on the Irish west coast. 
Estuarine, Coastal and Shelf Science 90:185-194.

Biber, P. D. 2007. Hydrodynamic transport of drifting macroalgae through a tidal cut. Estuarine, 
Coastal and Shelf Science 74:565-569.

Borgesen, F. 1914. Sargassum and the Sargasso Sea. Journal of Ecology 2:207-208.

Boyle, M. C. and C. J. Limpus. 2008. The stomach contents of post-hatchling green and 
loggerhead sea turtles in the southwest Pacific: An insight into habitat association.
Marine Biology 155:233-241.

Brathak, G., M. Heldal, G. Knutsen, T. Lien, and S. Norland. 1982. Correlation of dispersant
effectiveness and toxicity of oil dispersants towards the alga Chlamydomonas reinhardti. 
Marine Pollution Bulletin 13:351-353.

Page 72

DWH-AR0294654



DWH Sargassum Literature Synthesis

Britton-Simmons, K. H. 2004. Direct and indirect effects of the introduced alga Sargassum
muticum on benthic, subtidal communities of Washington State, USA. Marine Ecology 
Progress Series 277:61-78.

Calder, D. R. 1991. Associations between hydroid species assemblages and substrate types in the 
mangal at Twin Cays, Belize. Canadian Joumal of Zoology 69:2067-2074.

Carrera-Martinez, D., A. Mateos-Sanz, V. Lopez-Rodas, and E. Costas. 2010. Microalgae
response to petroleum spill: An experimental model analysing physiological and genetic 
response of Dunaliellatertiolecta (Chlorophyceae) to oil samples from the tanker 
Prestige. Aquatic Toxicology 97:151-159.

Casazza, T. L. and S. W. Ross. 2008. Fishes associated with pelagic Sargassum and open water 
lacking Sargassum in the Gulf Stream off North Carolina. Fishery Bulletin 106:348-363.

Chan, J. C. C., P. C. K. Cheung, and P. O. Ang Jr. 1997. Comparative Studies on the Effect of 
Three Drying Methods on the Nutritional Composition of Seaweed Sargassum 
hemiphyllum (Tum.) C. Ag. Joumal of Agricultural and Food Chemistry 45:3056-3059.

Conway, D. V. P., C. J. Ellis, and I. G. Humpheryes. 1990. Deep distributions of oceanic 
cirripede larvae in the Sargasso Sea and surrounding North Atlantic Ocean. Marine 
Biology 105:419-428.

Crapp, G. B. 1971. Field experiments with oil and emulsifiers. Pages 129-149 in E. B. Cowell, 
editor. The Ecological Effects o f  Oil Pollution on Littoral Communities. Institute of 
Petroleum, London.

Dar, A., H. S. Baig, S. M. Saifullah, V. U. Ahmad, S. Yasmeen, andM. Nizamuddin. 2007. 
Effect of seasonal variation on the anti-inflammatory activity of Sargassum wightii 
growing on the N. Arabian Sea coast of Pakistan. Journal of Experimental Marine 
Biology and Ecology 351:1-9.

Dawes, C. J. 1987. Physiological ecology of two species of Sargassum ( Fucales, Phaeophyta) on 
the west coast of Florida. Bulletin of Marine Science 40:198-209.

Dawes, C. J. 1989. Physiological responses of brown seaweeds Sargassum filipendula and S. 
pteropleuron before and after transplanting on the west coast of Florida. Journal of 
Coastal Research 5:693-700.

Dawes, C. J., K. Bird, and M. D. Hanisak. 1988. Physiological responses of transplanted
populations of Sargassum pteropleuron Gmnow in Florida. Aquatic Botany 31:107-123.

De Oliveira, E. C., Y. Ugadim, and E. J. De Paula. 1979. (Associated epibiota on Sargassum
floating on the waters of the Brazilian current - biogeographical remarks). Comunidades

Page 73

DWH-AR0294655



DWH Sargassum Literature Synthesis

associadas a plantas de Sargassum flutuantes em aguas da corrente do Brasil - 
consideracoes biogeograficas. 7:5-9.

De Szechy, M. T. M., M. Galliez, and M. I. Marconi. 2006. Quantitative variables applied to 
phenological studies of Sargassum vulgare C. Agardh (Phaeophyceae - Fucales) from 
Ilha Grande Bay, State of Rio de Janeiro. Revista Brasileira de Botanica 29:27-37.

DeVogelaere, A. P., and M. S. Foster. 1994. Damage and recovery in intertidal Fucus gerdneri 
assemblages following Xht Exxon Valdez oil spill. Marine Ecology Progress Series 
106:263-271.

Diaz-Martin, M. A. and J. Espinoza-Avalos. 2000. Distribution of brown seaweeds (Phaeophyta) 
in the Yucatan peninsula, Mexico. Bulletin of Marine Science 66:279-289.

Farlow, W. G. 1914. The vegetation of the Sargasso Sea. Proceedings of the American 
Philosophical Society 53:257-262.

Figueira, M. M., B. Volesky, and H. J. Mathieu. 1999. Instrumental analysis study of iron 
species biosorption by Sargassum biomass. Environmental Science and Technology 
33:1840-1846.

Garcia-Casal, M. N., A. C. Pereira, I. Eeets, J. Ramirez, and M. F. Quiroga. 2007. High iron 
content and bioavailability in humans from four species of marine algae Journal of 
Nutrition 137:2691-2695.

Gower, J. and S. King. 2005. Intense plankton blooms and sargassum detected by MERIS. Pages 
357-363, Frascati.

Gower, J. and S. King. 2006 FLH and MCI products from MERIS: Fluorescence, red tides, 
Sargassum and blooms in ice. Frascati.

Gower, J., S. King, and P. Goncalves. 2008. Global monitoring of plankton blooms using 
MERIS MCI. International Joumal of Remote Sensing 29:6209-6216.

Gunkel, W. and G. Gassmann. 1980. Oil, oil dispersants and related substances in the marine 
environment. Helgoland Marine Research 33:164-181.

Hacker and Madin. 2001. Why habitat architecture and color are important to shrimps living in 
pelagic Sargassum- use of camouflage and plant-part mimicry. Marine Ecology Progress 
Series 70:143-155

Highsmith, R. C., T. L. Rucker, M. S. Stekoll, S. M. Saupe, M. R. Lindeberg, R. N. Jenne, and 
W. P. Erickson. 1996. Impact of the Exxon Valdez oil spill on intertidal biota. American 
Fisheries Society Symposium 18:212-237.

Page 74

DWH-AR0294656



DWH Sargassum Literature Synthesis

Houghton, J. P., D. C. Lees, W. B. Driskell, S. C. Lindstrom, and A. J. Mearns. 1996. Recovery 
of Prince William Sound intertidal epibiota from Exxon Valdez oiling and shoreline 
treatments, 1989-1992. In Proceedings o f  the Exxon Valdez Oil Spill Symposium. S. D. 
Rice, R. B. Spies, D. A. Wolfe and B. A. Wright, editors. American Fisheries Society 
Symposium 18:379-411.

Houghton, J.D., T.K. Doyle, M.W. Wilson, J. Davenport, and G.C. Hays 2006. Jellyfish
aggregations and leatherback turtle foraging patterns in a temperate coastal environment. 
Ecology 87(8): 1967-1972.

Hurda, H. 1971. Factors influencing the gas composition in the vesicles of Sargassum. Marine 
Biology 11: 82-89.

Knap, A. H., D. P. Connelly, and J. N. Butler. 2000. The Sargasso Sea and Bermuda. Seas at the 
millennium - an environmental evaluation - Volume 1:221-231.

Kocher, T.D., W.K. Thomas, A. Meyer, S.V. Edwards, S. Paabo, F.X. Villablanca, and A C.
Wilson. 1989. Dynamics of mitochondrial DNA evolution in animals: Amplification and 
sequencing with conserved primers. Proceedings of the National Academy of Sciences 
USA 86:6196-6200.

Krimsky, L. S. and C. E. Epifanio. 2008. Multiple cues from multiple habitats: Effect on
metamorphosis of the Florida stone crab, Menippe mercenaria. Journal of Experimental 
Marine Biology and Ecology 358:178-184.

Eapointe, B. E. and M. D. Hanisak. 1985. Productivity and nutrition of marine biomass systems 
in Florida. Pages 111-126. Inst of Gas Technology, Lake Buena Vista, FL, USA.

Littler, D.S. and M.M. Littler. 2000. Caribbean Reef Plants. Offshore Graphics, Washington, 
D C.

Mafra Jr., L. L. and S. R. Cunha. 2006. Sargassum cymosum (Phaeophyceae) in southem Brazil: 
Seasonality of biomass, recovery after harvest and alginate yield. Joumal of Coastal 
Research 3:1847-1852.

Mai, H., R. Fotedar, and J. Fewtrell. 2010. Evaluation of Sargassum sp. as a nutrient-sink in an 
integrated seaweed-prawn (ISP) culture system. Aquaculture 310:91-98.

Marmorino, G. O., W. D. Miller, G. B. Smith, and J. H. Bowles. 2011. Airborne imagery of a 
disintegrating Sargassum drift line. Deep-Sea Research 1 58:316-321.

McCook, L. J. 1996. Effects of herbivores and water quality on Sargassum distribution on the 
central Great Barrier Reef: Cross-shelf transplants. Marine Ecology Progress Series 
139:179-192.

Page 75

DWH-AR0294657



DWHSargassum Literature Synthesis

McCourt, R. M. 1984. Seasonal patterns of abundance, distributions, and phenology in relation 
to growth strategies of three Sargassum species. Journal of Experimental Marine Biology 
and Ecology 74:141-156.

McCourt, R. M. 1985. Reproductive hiomass allocation in three Sargassum species. Oecologia 
67:113-117.

Nelson-Smith, A. 1973. Zagryaznenie morya neft'yu (Oil Pollution of the Sea). Leningrad: 
Gidrometeoizdat.

Notini, M. 1978. Long-term effects of an oil spill on Fucus macrofauna in a small Baltic bay. 
Journal of the Fisheries Research Board of Canada 35:745-753.

Okiyama, M. 1990. Contrast in reproductive style between two species of sandfishes (family 
Trichodontidae). Fishery Bulletin 88:543-549.

Pederson, E. J. and M. S. Peterson. 2002. Bryozoans as ephemeral estuarine hahitat and a larval 
transport mechanism for mobile benthos and young fishes in the north-central Gulf of 
Mexico. Marine Biology 140:935-947.

Pelletier, E., D. Delille, and B. Delille. 2004. Crude oil bioremediation in sub-Antarctic intertidal 
sediments: chemistry and toxicity of oiled residues. Marine Environmental Research 
57:311-327.

Peterson, C.H., S.D. Rice, J. W. Short, et al. 2005. Long-term ecosystem response to the Exxon 
Valdez oil spill. Science 302: 2082-2086.

Phillips, N. and S. Frederico. 2000. Biogeographic and phylogenetic investigations of the
pantropical genus sargassum (Fucales, Phaeophyceae) with respect to gulf of Mexico 
species. Gulf of Mexico Science 18:77-87.

Phlips, E. J., M. Willis, and A. Verchick. 1986. Aspects of nitrogen fixation in Sargassum 
communities off the coast of Florida. Journal of Experimental Marine Biology and 
Ecology 102:99-119.

Robertson, A. I. and J. S. Lucas. 1983. Food choice, feeding rates, and the turnover of
macrophyte biomass by a surf-zone inhabiting amphipod. Journal of Experimental 
Marine Biology and Ecology 72:99-124.

Rudershausen, P. J., J. A. Bucke, J. Edwards, D. P. Gannon, C. M. Butler, and T. W. Averett.
2010. Feeding ecology of blue marlins, dolphinfish, yellowfm tuna, and wahoos from the 
North Atlantic Ocean and comparisons with other oceans. Transactions of the American 
Fisheries Society 139:1335-1359.

Page 76

DWH-AR0294658



DWH Sargassum Literature Synthesis

Salmon, M., T. T. Jones, and K. W. Horch. 2004. Ontogeny of diving and feeding behavior in
juvenile seaturtles: Leatherback seaturtles (Dermochelys coriacea L) and green seaturtles 
(Chelonia mydas L) in the Florida current. Journal of Flerpetology 38:36-43.

Schaffelke, B. 1999. Particulate organic matter as an alternative nutrient source for tropical 
Sargassum species (Fucales, Phaeophyceae). Journal ofPhycology 35:1150-1157.

Schofield, O., T. J. Evens, andD. F. Millie. 1998. Photosystem II quantum yields and
xanthophyll-cycle pigments of the macroalga Sargassum natans (Phaeophyceae): 
Responses under natural sunlight. Journal ofPhycology 34:104-112.

Shank, G. C., R. Lee, A. Vahatalo, R. G. Zepp, and E. Bartels. 2010. Production of
chromophoric dissolved organic matter from mangrove leaf litter and floating Sargassum 
colonies. Marine Chemistry 119:172-181.

Simons, E. B. 1906. A morphological study of Sargassum filipendula. Botanical Gazette 41:161- 
182.

Smith Jr., K. L., K. A. Bums, and E. J. Carpenter. 1973. Respiration of the pelagic Sargassum 
community. Deep-Sea Research 20:213-217.

Smith, L. L., A. K. Dhart, J. L. Gilchrist, and Y. L. Yong. 1973. Sterols of the brown alga 
Sargassum fluitans. Phytochemistry 12:2727-2732.

Stachowicz, J. J. and N. Lindquist. 1997. Chemical defense among hydroids on pelagic
Sargassum: Predator deterrence and absorption of solar UV radiation by secondary 
metabolites. Marine Ecology Progress Series 155:115-126.

Steer, M. A. and N. A. Moltschaniwskyj. 2007. Tbe effects of egg position, egg mass size,
substrate and biofouling on embryo mortality in the squid Sepioteuthis australis. Reviews 
in Fish Biology and Fisheries 17:173-182.

Stekoll, M. S. and L. Deysher. 1996. Recolonization and restoration of upper intertidal Fucus 
gardneri (Fucales, Phaeophyta) following the Exxon Valdez oil spill. Hydrobiologia 
326/327:311-316.

Terossi, M. andF. L. Mantelatto. 2010. Sexual ratio, reproductive period and seasonal variation 
of the gonochoric shrimp Hippolyte obliquimanus (Caridea: Hippolytidae). Marine 
Biology Research 6:213-219.

Troeng, S., D. R. Evans, E. Harrison, and C. J. Lagueux. 2005. Migration of green turtles 
Chelonia mydas from Tortuguero, Costa Rica. Marine Biology 148:435-447.

van Tamelen, P. G. and M. S. Stekoll. 1996. Population response of the brown alga, Fucus
gardneri^ and other algae in Herring Bay, Prince William sound, to the Exxon Valdez oil

Page 77

DWH-AR0294659



DWH Sargassum Literature Synthesis

spill. Pages 193-211 in S. D. Rice, R. B. Spies, D. A. Wolfe, andB. A. Wright, editors. 
Exxon Valdez oil spill symposium proceedings. American Fisheries Society Symposium.

Vandendriessche, S., G. De Keersmaecker, M. Vincx, and S. Degraer. 2006. Food and habitat 
choice in floating seaweed clumps: The obligate opportunistic nature of the associated 
macrofauna. Marine Biology 149:1499-1507.

Vandermeulen, J. H. and T. P. Ahern. 1976. Effect of petroleum hydrocarbons on algal 
physiology: review and progress report./ri A. P. M. Eockwood, editor. Effects o f  
Pollutants on Aquatic Organisms. Cambridge University Press, Cambridge, pp. 107-125.

Vonk, J. A., J. J. Middelburg, J. Stapel, and T. J. Bouma. 2008. Dissolved organic nitrogen 
uptake by seagrasses. Limnology and Oceanography 53:542-548.

Weis, J. S. 1968. Fauna associated with pelagic Sargassum in the Gulf Stream. American 
Midland Naturalist 80:554-558.

Wells, R. J. D. and J. R. Rooker. 2004b. Spatial and temporal patterns of habitat use by fishes 
associated with Sargassum mats in the northwestern Gulf of Mexico. Bulletin of Marine 
Science 74:81-99.

Wemberg, T., M. S. Thomsen, F. Tuya, and G. A. Kendrick. 2011. Biogenic habitat structure of 
seaweeds change along a latitudinal gradient in ocean temperature. Journal of 
Experimental Marine Biology and Ecology 400:264-271.

Wolfe, M. F., G. J. B. Schwartz, S. Singaram, E. E. Mielbrecht, R. S. Tjeerdema, and M. E.
Sowby. 1998. Influence of Dispersants on the Bioavailability of Naphthalene from the 
Water-Accommodated Fraction Crude Oil to the Golden-Brown Algae, Isochrysis 
galbana. Archives of Environmental Contamination and Toxicology 35:274-280.

Wolfe, M. F., G. J. B. Schwartz, S. Singaram, E. E. Mielbrecht, R. S. Tjeerdema, and M. E.
Sowby. 1998a. Effects of Salinity and Temperature on the Bioavailability of Dispersed 
Petroleum Hydrocarbons to the Golden-Brown Algae, Isochrysis galbana. Archives of 
Environmental Contamination and Toxicology 35:268-273.

Wolfe, M. F., G. J. B. Schwartz, S. Singaram, E. E. Mielbrecht, R. S. Tjeerdema, and M. E.
Sowby. 1998b. Influence of Dispersants on the Bioavailability of Naphthalene from the 
Water-Accommodated Fraction Crude Oil to the Golden-Brown Algae, Isochrysis 
galbana Archives of Environmental Contamination and Toxicology 35:274-280.

Yatsuya, K. and H. Nakahara. 2004. Density, growth and reproduction of the sea urchin
Anthocidaris crassispina (A. Agassiz) in two different adjacent habitats, the Sargassum 
area and Corallina area. Fisheries Science 70:234-240.

Page 78

DWH-AR0294660



DWH Sargassum Literature Synthesis

Yusaf, S. 1985. Biological effects of marine oil pollution. Oil and Petrochemical Pollution 
2:235-264.

Page 79

DWH-AR0294661


