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forms a surface scum of large green
flakes up to 1 inch in diameter




® Microcytis Is a cyanobacteria (blue-
green algae)

® present since 1999 between July and
November in the Delta




Why is Microcystis a problem?
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2003 & 2004
Study Goals

® Determine the spatial and temporal
variation of the bloom

® Assess bloom toxicity

® Assess the bloom impact to the estuarine
food web




Methods

® One day sampling event in October 2003 and biweekly
sampling in 2004

® Sampled at up to 16 stations from brackish to freshwater

® Collected phytoplankton biomass samples for chlorophyll a
concentration and microcystin toxins

® Measured ancillary water quality data (pH, specific
conductance, water.temperature and nutrient concentration)

® Measured microcystins concentration in animal tissue

® Conducted initial feeding test with Eurytemora affinis
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Findings




oom occurred throughout the Delta
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Station  Location

11 Benicia

12 D8

13 D10 - Chipps Island

21 D4

22 D22

23 Brannan Island Swim Area

31 Jersey Point in the SIR

32 Lt. Marker 48 and Mokelumne River
San 33 Lt. Markers 13 & 14 in the SJR
Francisco 41 Sand Mound Slough and False River
Bay 42 D28A

43 CCWD - Los Vacaros

44 SWP - Clifton Court

45 CVP - Delta Mendota
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biomass was highest in shallow freshwater
habitat of the central Delta

Mildred Island
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Biomass varied seasonally and was highest in early September

chlorophyll a concentration




the bloom was toxic
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The Delta contains more than one strain of
Microcystis

percent microcystins

demethyl non-
station RR YR LR LR polar LW LF unknown

Sacramento River

Collinsville 100
Brannon Island 88
Chipps Island 100

Central delta
Franks Tract 95
Mildred Island 90

Old- River 88

San Joaquin River

San Joaquin River 70
Sand Mound Slough 96
Venice Cut 86




Biomass and toxicity were
not linear
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the highest toxicity was in the
Sacramento River

Sacramento = microcystins (chla) -t

microcystins (total pigment) -

ug microcystins (ug pigment) -2
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Microcystis toxins occurred throughout the food web
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not readily eaten by
Eurytemora affinis

Control Treatment

0.05+ 0.01 0.07+0.01
ug I1(100 animals) 1 ug-? (100 animals) 1




summary

® the new freshwater cyanobacteria bloom'was widely
distributed and occurred between July and November

® the bloom was toxic and contained toxins that can
bioaccumulate and cause liver cancer in humans and wildlife

® bloom toxins entered at least the base of the food web, but
was not.readily eaten by a desirable zooplankton food,
Eurytemora affinis

® ambient toxicity of the largest colonies were below the WHO
advisory level for drinking water quality

® the long-term impacts of the bloom on drinking water,
ecological processes . and management in the Delta are unknown




Management
implications

® \Water treatment

® SWP Project operation & development
¢ Ecosystem Restoration

® Recreation




More work IS needed




