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Phytoplankton, particularly cyanobacteria (blue-green algae), are important drivers of water quality dynamics in the Klamath River Basin of Oregon and California.  Beginning in the upper portions of the basin, both natural and anthropogenic watershed processes, Upper Klamath Lake (UKL) characteristics, and in-lake alterations such as wetland loss contribute to large May-October cyanobacterial blooms dominated by Aphanizomenon flos-aquae (APFA).  Inter-annual variability in such factors as inflow (both discharge and nutrient loads), climate (primarily temperature and wind), and circulation influence inter-annual variability in algal blooms and water quality dynamics, including fish kills.  Additional UKL bloom components include spring diatom blooms and periodic, but generally low level occurrences of Anabaena flos-aquae and toxigenic Microcystis aeruginosa (MSAE).  Despite low MSAE levels relative to APFA, recent USGS sampling indicates possible toxic effects on juvenile suckers in UKL.

Although high levels of APFA and low levels of MSAE exit UKL to the Klamath River, both species generally diminish with distance downstream and are replaced primarily by diatoms in free-flowing river reaches above Copco and Iron Gate Reservoirs.  Directly above Copco and Iron Gate, APFA can still be detected at low levels (relative to UKL), and MSAE and associated microcystin toxin are only rarely detected, or are detected at very low levels.  In the impounded reaches that include Copco and Iron Gate Reservoirs both APFA and MSAE again increase, with mid-July through September dominance by toxigenic MSAE and associated levels of microcystin that greatly exceed public health guideline levels.  Calmer and generally warmer conditions created by the reservoirs allow MSAE (which is not a nitrogen fixer) to exploit available nitrogen stemming from the in-river and in-reservoir transformation of upstream nitrogenous organic matter to ammonia and/or nitrate.  Copco/Iron Gate algal bioassays indicate stimulation of MSAE with the addition of nitrogen alone, but higher biomass was often achieved when phosphorus was added in tandem (assays performed by Pia Moisander; U.C. Santa Cruz).  Available nitrogen and the ratio of nitrogen to phosphorus (which is low in UKL) likely explains the dominance switch from APFA (which is a nitrogen fixer) in UKL to MSAE in the Copco/Iron Gate impoundments.  
Cyanobacteria levels exported from the impoundments generally diminish with distance downstream in the free-flowing river between Iron Gate Dam and the Klamath River Estuary.  However, relative to river reaches above the impoundments, MSAE occurs at higher levels; and both MSAE and microcystin can exceed public health guideline values.  MSAE has also been shown to accumulate in slower velocity river edge habitats, often dominating the phytoplankton in those habitats relative to mid-channel habitats which tended to be dominated by diatoms.   In addition, bioaccumulation of microcystin in both freshwater mussels and various fish species has been shown to exceed public health guideline values in both the impounded Copco/Iron Gate reaches and free-flowing reaches downstream.  This plenary talk will provide an overview of cyanobacteria distribution, potential influencing factors, and bloom related public health issues in the Klamath River Basin.  
