Status of Algae Bioassessment
Research in Southern California




Algae as a Valuable Component of
California’s Stream Assessment
. Toolkit
« 2"d 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




What Are “Benthic Algae™*




Building a Stream-algae
Assessment Program
for California

TECHINCAL TOOLS
IMPLEMENTATION TOOLS

SUPPORT TOOLS TO BUILD CAPACITY




Building a Stream-algae
Assessment Program
for California

TECHINCAL TOOLS

 Index of Biotic Integrity (IBI)
« Nutrient Numeric Endpoints
 Biological Objectives




Current Algal Bioindicator
Development Projects (Prop 50)

Lead institutions:
« SCCWRP (B. Fetscher)
 CSU Monterey Bay (M. Los Huertos)

Collaborators:
« CSU San Marcos (R. Sheath)

University of Colorado, Boulder (J.P. Kociolek)
JC Santa Cruz (S. Rollins)

Portland State University (Y. Pan)

* Michigan State University (R.J. Stevenson)
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Preliminary Results — It’'s Working
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Diatom Assemblage
Relationship with Chloride
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So Cal Flora:
Genera with Nitrogen-Fixing Capability

Anabaena
Calothrix
Chamaesiphori
Cylindrospermum
Nodularia

Nostoc
Nostochopsis
Rivularia

» Epithemia
» Rhopalodia
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Diatom Cyanobacterial Endosymbionts:

Subcellular Indicators of Ambient Nitrogen Levels

Epithemia sorex Epithemia adnata
100 600 1
[ ]
500 |
80 - . .
° 400 +
60 { o * . .
. 300 { e
40 1 .
o 200 -
€ 20
100 -
=.
S
o 0 . . 0 . .
£ 0.001 0.01 0.001 0.01
=
o Rhopalodia gibba Epithemia turgida
> . 1200 -
O 400 -
) 1000 | o
300 | 800 -
600 -
200 |
400 -
100 -
200 -
0 T

0.001 0.01 0.001 0.01

Nitrate (mg/L)



L

A )f.\.\ B '\ ™ C )r ~N=3

PLAL M ¢ N " .
ATl ) Tt r“ ) -
——— P \A‘Md -
S L YL T .'-. ALY -
L

A"‘-\“\\\l\\\\Qnul“n",\;“{\‘l ;u'y‘vu. »\vnnn-Lﬂ“"‘, O
s

A A IR = o LN :‘
- ‘ \( \ p
e Fyprt —
" g ose T v ;
‘:'5‘4(.{,,',,,",‘,"‘ P 4 l'{' i) \-, TN AW
") ' u, .

F - G % .. N ”'”‘"H"Wp‘/,; s
g % w 13

)y..,.,

_‘ o
l L »-‘J«-_ <
~\¢ ln‘ilnh\‘\\\ ”/“‘-

%OSI

Autofluorescence of Epithemia adnata.
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Tolypothrix distorta and Epithemia sorex.

LM pictures of Epithemia and Rhopalodia endosymbionts (A, B), Epithemia sorex valve view (C), Epithemia
adnata, valve view (E, G, ), Epithema turgida dorsal girdle view (D, F, H, J), Rhopalodia gibba dorsal glﬂle Y
(K) R. gibba gametes (L), R. gibba auxopsores. A to L scale bars 10 um. Arrows show endosymbionts.



Estimating Stream Algal Productivity
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Building a Stream-algae
Assessment Program
for California
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SUPPORT TOOLS TO BUILD CAPACITY
« Regional floras

» Taxonomic standards workgroup

« Taxonomic ID resources
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Diatom Data Capture Web
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Building a Stream-algae
Assessment Program
for California

IMPLEMENTATION TOOLS

«Implementation strategy

Std. Operating Procedures
- training workshops

-Database

*QA guidelines




SWA ;

| 2009 |

Incorporating Binassessment Using Freshwater Algae
inta California’'s Surface Water Ambient Monitoring

Program (SWAMP)

California’s

completed
March 2008

“Algae Plan”

2808

Standard Operating Procedure
for Collecting Stream Algae Sz
and Associated Physical Habit
and Chemical Data for Ambien
Binassessments in California

California’s
Algae
Field SOP

July 2009

A. Elizaboth Fetscher

Southern California Coastal Watar Research Project
3535 Harbor Blvd., Suita 110

Cpsta Masa, CA 96262

completed
June 2009

Lilian Busse

San Diego Regignal Water Quality Control Board
State Watar Rasources Contral Board

9174 Sky Park Court

San Diego, CA 92123

o, Pete Ode
a\‘. Aquatic Bigassessment Laboratory,Water Pollution
Water Boards msm mhus Foad

Bancho

Control Laboratory

Department of Fish and game

-F/eld training ongomg
* QAPP development
to begin later this year




Algae Incorporated into
SWAMP Database

4 Algae Samples & Comments
SWAMP Stream Habitat Characterization Form

Site Code:

FULL VERSTON

Revision Date:

B9=1e3

October 2008

Site Name:

Date:

12/30/1899

ALGAE SAMPLES

Compaosite Volume {mL)

Collection Method

v | .

Number of transects
sampled [0-11):

K

Assemblage ID -
Diatoms=

Sample Vol. {(ml)

Assemblage ID - Soft
{50-mL tube, preserved)

Ssample Vol. (mil)

Chilorophyll
(GF/F filter)

Sample Vol. {mil )

Biomass
(GF/F Filter)

Sample Vol. (mil)

Collection Device
[sum # of transects
per device)

[Not Recorded

~




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




More mformatlon. o g
- Betty Fetscher :;:

 ettyf@sccwrp.org 2R 5
714-755-3237 b G




