Development of Stream
Algal Bioassessment
Capacity: Progress In
Southern California
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Algal Bioindicators - Valuable
Addition to Bugs

e 2"d pijoindicator to provide “weight of
evidence”

e Fast growth/colonization
- Rapid response (days -weeks)

- Applica

phle In short-lived streams
oroducers = nutrient TMDL

e Primary

development/assessment, biocriteria

e Ability to colonize virtually any stream
substratum...



CA - Diversity of
Substrate Types




What Are ““Benthic Algae™?




What Do We Measure?

e Blomass
- chlorophyll a
- ash-free dry mass
- algal cover

e Assemblage(s): taxonomic composition
- diatom
- soft-bodied



What Can Algal Assemblages
Tell Us?

e Habitat responses: light, temperature,
low DO, siltation

e WQ responses: nutrients, organic
enrichment, conductivity, metals, pH

e Presence of nuisance/toxic algal
blooms



Progress of Other States:
Developing Algal Indices

Routine
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IBI T
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Developing IBI
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Status of Algae Bioassessment
In California

e Herbst and Blinn (2008): prelim. IBI -
Eastern Sierra Nevada

e National programs: EMAP, NAWQA

e State programs: CMAP, SWAMP regions, PSA

e TMDL studies (biomass)

e Watersheds: San Gabriel River, Big Bear
(benthic algal assemblage)

e Recently initiated So Cal projects...



Current Prop 50-Funded Projects

Southern California

e SCCWRP

U of Colorado,
Boulder

e CSU San Marcos

Central Coast

e CSU Monterey Bay

JC Santa Cruz

Portland State U.

e Michigan State U.



Major Goals - Joint Projects

e Assess responses of benthic stream algae to
types of human disturbance in coastal So
Cal

e Understand relationships between
nutrients, environmental factors, & stream
algae In our region

e Apply this information to the development
and refinement of assessment tools
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Methodology: Reachwide
(Multihabitat) Approach
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Methodology: Algae Sampling
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Assessing Algal Percent Cover
.adapted for SWAMP Bioassessment...
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Status of Southern
California Project

e Completed 2nd season of
spring/summer sampling (total:
104 sites across 2 years)

e Resampled a subset each Fall

e [nitiated a time-course sampling In
non-perennial systems
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eNatural, urban, and ag land
uses represented

eVariety of dominant substrate
types and shading regimes

\Within-watershed diversity
eGeographic breadth




Preliminary Results

e Broad taxonomic diversity
- Diatoms: > 450 taxa
- Soft-bodied: > 150 taxa

e Benthic algal assemblages show
relationships to anthropogenic factors
(e.g., surrounding land use, water
chemistry parameters)

e |Indicator taxa candidates emerging (e.g.,
nitrogen-fixing taxa)
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NMS Ordination of Diatom Data
2007 + 2008
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Diatom Assemblage NMS Axis Scores
Breakdown by Reference Status

‘2007 + 2008 Data\
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Chloride Relationship with
Diatom Assemblage
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So Cal Flora:
Genera with Nitrogen-Fixing Capability...

e Anabaena
e Calothrix
e Chamaesiphon
e Cylindrospermum
e Nodularia
e Nostoc

e Nostochopsis

e Epithemia
e Rhopalodia
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..S0ft Assemblage Associated
with Low Nitrogen

Nitrogen-fixing
cyanobacterial genera

Nitrate Bins

Low: < 0.2 mg/L
Med: 0.2 to 2 mg/L
High: > 2 mg/L
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Diatom Responses to Low Nitrogen

Epithemia spp.

Rhopalodia spp.

Proportion Epithemia spp.
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NO3 Level
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California’s “Algae
Plan’ completed
this year

Incorporating
Bioassessment Using
Freshwater Algae s ek
into California’s Surface

Water Ambient Monitoring

Program (SWAMP)

March 2008




Near-Term Recommendation
from Algae Plan

Sample algae In

conjunction with SWAMP/

Perennial Stream Assessment monitoring

- Diatoms & soft-

- Blomass (chloro

podied algal assemblages

ohyll a & ash-free dry mass)

- Evaluate continuation of various indicators based

on early data
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Progress on
Algae Plan Recommendations

Sampling conducted this past year through many
State efforts (PSA, various Regions)

Draft standard algae collection SOP completed
- Meeting TODAY!!

Establishing a taxonomy workgroup like SAFIT
- 1st workshop being planned (Prop 50)

Add algae to SWAMP db & field forms

Conduct methods calibration study (pilot study
through Prop 50 ~ comprehensive study proposed)

Conduct studies on algal index period (pilot study
through Prop 50)
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Support Resources Under
Development
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Key Contributors - Algal IBI Project

e Robert Sheath e Lilian Busse

e Patrick Kociolek e Martha Sutula

e Berengere Laslandes e Eric Stein

e Rosalina Hristova e Raphael Mazor

e Mariska Brady e Amanda Elliott

e Andrew Fields e Marc Los Huertos

e Evan Thomas e Cory Ritz

e “Cricket” e Lisa Dillon
Vanderwerken e Scott Rollins

e Karen McLaughlin
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714-755-3237

N

vf Contact for Southern ?

4 Project Team

v

': Betty Fetscher . '»

bettyf@sccwrp.org
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