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Status of Algae Bioassessment
Research in Southern California
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Algae as a Valuable Component of 
California’s Stream Assessment 

Toolkit
• 2nd bioindicator

–Weight of evidence

• Need for tools to monitor short-
lived streams

–Algal assemblages develop 
rapidly… may complement 
bugs

• Difficult to diagnose and regulate 

nutrient impairment

–Algae = primary producers & 
provide an integrative 
indicator
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What Are “Benthic Algae”?

diatoms

soft-bodied algae 
(& cyanobacteria)
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Building a Stream-algae 
Assessment Program 

for California

TECHINCAL TOOLS
• Index of Biotic Integrity (IBI)
• Nutrient Numeric Endpoints
• Biological Objectives

SUPPORT TOOLS TO BUILD CAPACITY
• Regional floras
• Taxonomic standards workgroup
• Taxonomic ID resources

IMPLEMENTATION TOOLS
•Implementation strategy 
•Std. Operating Procedures

· Training workshops
•Database
•QA guidelines
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Lead institutions:
• SCCWRP (B. Fetscher) 

• CSU Monterey Bay (M. Los Huertos)

Collaborators:
• CSU San Marcos (R. Sheath)

• University of Colorado, Boulder (J.P. Kociolek)

• UC Santa Cruz (S. Rollins)

• Portland State University (Y. Pan)

• Michigan State University (R.J. Stevenson)

Current Algal Bioindicator 
Development Projects (Prop 50)
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Preliminary Results – It’s Working
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Diatom Assemblages 
Vary According to 

Site Reference 
Status
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Diatom Assemblage 
Relationship with Chloride 
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Soft-bodied Taxa Relationships
with Site Reference Status
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So Cal Flora: 
Genera with Nitrogen-Fixing Capability

• Anabaena

• Calothrix

• Chamaesiphon

• Cylindrospermum

• Nodularia

• Nostoc

• Nostochopsis

• Rivularia

• Epithemia

• Rhopalodia
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Soft-bodied

Diatoms Occurrence & 
Abundance of 

N-fixers Relates to 
Stream Nitrogen 
Concentration
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Diatom Cyanobacterial Endosymbionts: 
Subcellular Indicators of Ambient Nitrogen Levels
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LM pictures of Epithemia and Rhopalodia endosymbionts (A, B), Epithemia sorex valve view (C), Epithemia 
adnata, valve view (E, G, I), Epithema turgida dorsal girdle view (D, F, H, J), Rhopalodia gibba dorsal girdle view 
(K) R. gibba gametes (L), R. gibba auxopsores. A to L scale bars 10 µm. Arrows show endosymbionts.

Autofluorescence of Epithemia adnata.

Tolypothrix distorta and Epithemia sorex.
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Estimating Stream Algal Productivity
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Comparison of 
Approaches to 
Estimating Stream 
Algal Productivity
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1st Taxonomic Workgroup 
meeting held last week
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California’s 

“Algae Plan”

completed 
March 2008

California’s 

“Algae Plan”

completed 
March 2008

California’s
Algae
Field SOP

completed 
June 2009

California’s
Algae
Field SOP

completed 
June 2009

•Field training ongoing
•QAPP development 

to begin later this year
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Algae Incorporated into 
SWAMP Database
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Summary of Preliminary Findings –
Index Development

• Broad taxonomic diversity

– Diatoms: > 450 taxa

– Soft-bodied: > 300 taxa

• Algal relationships to anthropogenic factors 
(e.g., surrounding land use, water 
chemistry parameters)

• Indicator taxa candidates (e.g., nitrogen-
fixers) and possible thresholds

• Useful rapid field indicators of algal 
nuisance
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More information:
Betty Fetscher
bettyf@sccwrp.org
714-755-3237


