PERIPHYTON ECOLOGY
Marine systems 

· Periphyton turfs 

· usually develop in nutrient (nitrate) poor regions 

· similar in appearance and composition to freshwater periphyton, but dominated by heterocystous cyanobacteria 

· characterized ecologically by low biomass and high productivity (implying high loss rates) 

· Attached macroalgae (phytobenthos)
· physical environment 

· tides 

· one or  two high tides and one or two low tides per day 

· result in an intertidal region with a unique set of physical conditions, including prolonged exposure to high light levels, wave action, fluctuations in salinity, and periods of desiccation; these can combine to form negative synergies 

· on rocky beaches there is frequently a pronounced zonation pattern, with crustose and low-lying forms dominating the middle intertidal, larger, more flexible forms in the lower intertidal (the upper intertidal is frequently devoid of macrophytic growth) 

· waves and currents -- effects much stronger than that of a wind at the same speed; subtidal forms can display growth variations brought about by currents 

· nutrients -- basically the same as for phytoplankton, with nitrogen the most common limiting nutrient 

· pollution -- sensitive to metal ions, chlorinated hydrocarbons, herbicides, etc.; a major problem is untreated sewage (90%), which can lead to overgrowths of Cladophora, Ulva, Enteromorpha, and Dictyosphaeria (a macrophyte with a balloon-like thallus, not Dictyosphaerium) 

· biological environment 

· grazing 

· primarily by amphipods, copepods, and polychaetes, with some fish, urchin, and lizard grazing in particular areas 

· many macrophytes produce defensive toxins, including halogenated phenolics, terpenes, and alkaloids; these come at a cost, so in some instances they are inducible, not constitutive 

· competition -- primarily for attachment spots; can be influenced by physical factors and grazing 

· epiphytes -- can block light and intercept nutrients; many macrophytes have defenses against colonization 

· parasites and pathogens 

· fungal and bacterial parasites, viral pathogens 

· parasitic cyanobacteria and green algae can cause deformations in Chondrus and in Iridaea; the situation is confused because of instances of mutualistic endophytism by cyanobacteria and red algae also occur 

· global distributions 

· can be divided into 7 floristic regions:  the Arctic, with only a few endemics; the Northern Cold Temperate, with separate floras in the Atlantic and the Pacific; the Northern Warm Temperate; the Tropical, which shares its northern boundary more or less with reef-building corals; the Southern Cold Temperate, and the Southern Warm Temperate 

· distributions are set by day-length, temperature, and migration patterns 

· 170 macrophytes on Easter Island; 300 macrophytes on Galapagos Islands; 1351 in the Mediterranean Sea 

· currently problems with enhanced migration rates (invasive or alien species) 

· Codium fragile is a pest in Japan 

· Colpomenia from Japan is a serious problem in European oyster beds 

· Caulerpa taxifolia has become pest in the Mediterranean, but also Sargassum muticum, Undaria pinnatifida
Freshwater systems 

Attached algae and associated organic and inorganic matrix sometimes divided into epilithic, epipelic, epipsammic, epiphytic, and epizooic algae; sometimes including the metaphyton (floating tangles and mats) 

Growth monitored by periodic examination of natural substrates or by slides suspended in a periphytometer 

· physical environment 

· light primary concern, especially since shading is common on the boundaries of streams and lakes 

· water movement can remove built-up mats, cause the burial of substrate, but also can reduce the boundary layer and increase the availability of nutrients 

· nutrients not as strongly correlated with growth as in the plankton 

· a number of chemical pollutants are known to inhibit growth; these include heavy metals, polycyclic aromatics, halogenated biphenyls, herbicides, pesticides, etc. 

· biological environment 

· grazers appear to be of prime importance, with the degree and type of grazers influencing the final structure of the mat; common grazers include amphipods and snails 

· fungal and bacterial parasites, viral pathogens 

· some successional patterns can be noted, with diatoms (Eunotia, Gomphonema, Synedra)  attaching as soon as bacteria have generated an organic matrix, followed by filamentous greens in quiet waters; in moving waters a more compact mass of diatoms and cyanobacteria forms 

