Chapter 18
The Benthos: Dwellers of the Sea Floor
· Algae and Plants
· The large, benthic, multi-cellular seaweeds are members of a group called algae
· Benthic seaweeds are found in coastal intertidal and subtidal communities attached to rocks, shells or solid objects
· General Characteristics of Benthic Algae (fig 18.1)

· Holdfast – 

· Stipe – 

· Blades – 

· Algae change color with increasing depth, from green to brown to red
· Seaweeds
· Sea Grass
· Mangroves

· Animals
· Epifauna – 

· Infauna –
· Substrate – 

· Motile

· Sessile

· Rocky Shores

· Animals arrange themselves in a vertical or intertidal zonation (fig 18.4)

· Supralittoral zone or splash zone

· Midlittoral zone (fig 18.6)
· Lower littoral zone (fig 18.7)

· Tide Pools
· Provide habitats in intertidal or midlittoral zone for organisms that normally inhabit the lower littoral zone
· Zonation of benthic forms varies with local conditions and is dependent on beach slope and tidal range - tend to be narrow with steep slopes and wide with gentle slopes
· Benthic zones can be displaced above where they would normally be found due to wave action, beach topography, and orientation of beach face to the sun
· The deeper the tide pool, the larger the volume of water it contains and the more stable the environment
· Soft Substrates
· Animals that live in or on the soft substrate face different living conditions that those in intertidal areas
· High-energy beach areas are unstable and lack the plant and animal life seen in rocky intertidal areas - zonation is less defined here
· Low-energy environments are more favorable for diverse and abundant fauna
· Sands and gravels are porous and permeable, so oxygen-rich fluid can penetrate deep into these sediments
· Muds, silts, and clay-rich sediments pack tighter together, resulting in a slower exchange of water and low oxygen supply – siphons used to obtain food and oxygen
· Most sand and mud animals are detritus feeders, ingesting small bits of organic debris on or in between sediment grain
· In soft sediments, bacteria are major decomposers and also suppliers of protein
· Bioturbation – 
· Deep-Sea Floor
· Dominated by fine-grained sediments in a deep, cold, dark environment
· Deep-sea floor sediments are more uniform and their particle size is smaller
· Most biologically diverse environment on the planet in terms of species
· Fouling and Boring Organisms
· Fouling Organisms

· Boring Organisms

· Coral Reefs
· Unique, self-contained benthic communities
· Created primarily by colonial coral polyps that secrete a calcium carbonate skeleton
· Coral polyps are similar to tiny sea anemones and are generally restricted to waters warmer than 18°C

· Communities found in shallow, well-lit, sun-warmed waters in the tropics
· Many of the coral polyps live in a symbiotic relationship with the single-celled dinoflagellate algae, zooxanthellae
· Water at depths greater than 50-100 m is usually too cold for significant secretion of calcium carbonate
· Corals are filter feeders, so they need low-turbidity water to thrive
· The largest coral reef system is 2000 km long, Great Barrier Reef that extends from New Guinea southward along the east coast of Australia
· Corals extend their tentacles to feed on zooplankton during the night and retract them during the day
· Corals require a stable, rocky, or volcanic substratum to cement to and, therefore, most are found attached to volcanic islands or rocky coastal areas
· Coral reefs are vertically and horizontally zoned due to their response to wave action
· Protected, lagoon side – 

· Windward side – 
· Deep-water corals

· Cool corals – 

· Corals believed to feed on periodic drifts of dead plankton or sift food from passing currents
· Reefs located off Norway, Scotland, Ireland, Nova Scotia, and Alaska
· Deep Ocean

· Hot Vents
· In March, 1977, an expedition to the Galápagos Rift on the East Pacific Rise discovered densely populated communities of organisms living in the vicinity of hydrothermal vents
· Dense clouds of hydrogen sulfide or methane metabolizing bacteria seem to be the base of the food chain in chemosynthesis

· Ocean bottom bacterial populations oxidize the sulfides to fix carbon dioxide into organic molecules such as simple sugars
· Vent communities have been discovered at many other locations around the world
· Animals living here include clams, mussels, anemones, worms, barnacles, limpets, crabs, and fish
· The clams are large and exhibit one of the fastest growth rate of any known deep-sea animal, up to 4 cm per year
· Vent communities have biomass density that is 500-1000 times greater than other areas on the deep-sea floor
· Cold Seeps

· Deep sea chemosynthetic communities have also been found near cold seeps off the coasts of Florida, Oregon, and Japan
· The primary producers are bacteria that utilize methane and hydrogen sulfide
· In the Gulf Coast, communities are found associated with gas and oil seeps

· Some areas of the Gulf of Mexico have large depressions created by the escape of gas at salt seeps

· Large communities of mussels populate these regions where the salt can be as much as 3.5 times the normal salinity of sea water
