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Project Objectives: Please type your responses, and answer the questions in a style appropriate for laymen.

ProjectObjectives_10

Summary of progress in meeting each of these goals and objectives

ProgressSummary_11
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samples with elevated levels of total microcystins were sent for validation to an independent lab (Dave Crane, Department of Fish
and Game) and analyzed by LC/MSMS. No Microcystis bloom was observed and no toxins were detected in surface water samples
collected durina Summer 2010.

PROJECT MODIFICATIONS: Please explain any substantial modifications in research plans, including new
directions pursued. Describe major problems encountered, especially problems with experimental protocols and
how they were resolved. Describe any ancillary research topics developed.

Modifications_12

Due to funding issues, na samples were collected between January 2010 and_June 2010. We also_decided ta focus our efforts on the_.
Delta stations over the summer 2010,
The methodology. for the taxonomy analysis of my samples was modified with_the guidance of Dr Kudela and Dr Silver. Different .
methods are being applied to identify the different harmful algae of interest. Micracystis aeruginosa cells were enumerated from
raw.surface water samples preserved with 4% formaldehyde and counted using.a Zeiss Axioplan_epifluorescence microscope. ..
Phycoerythrin_and Chl_a were used to visualize Microcystis.cells by epifluarescence micrascopy. using green excitation (Zeiss filter
set 20, excitation 546-nm bandpass, and_emission 575-640-nm_ bandpass filters) and a 40x ohjective. .

BENEFITS AND APPLICATIONS: Suggest the relevance of these new findings to management. Describe any
accomplishment, that is significant effects your project has had on resource management or user group behavior. CALFED
is looking for “management cue” (see http://science.calwater.ca.gov/pdf/soemgmtcues.pdf).

BenefitsApplic 13

concentrations of cancer-promoting microcystin exceeded (over 5 times higher) the World Health organization advisory limit for
drinking water but remained lower than the advisory limit for recreational water (<8ug/L). .
Comparative analysis between summer 2009 (Microcystis bloom) and summer 2010 (no bloom) suggests that surface water

Muicrocystis bloom increases from 10% to 50% when surface water temperature increases from 20C to 25C. Indeed, our findings
suggest that global warming could result in an increase in the frequency and amplitude of this toxic cyanobacterium in the Delta.
Our results do nat indicate that nutrient loading has a significant impact on Microcystis growth and toxicity within this systemin
2009 and 2010. However, preliminary results from the Aphanizomenaon bloom of summer 2011 suggest that lower than usual NH4
levels might be competitively disadvantageous to Microcystis as compared to nitrogen-fixing cyanobacteriasuchas
Aphanizomenan. .
In_line with our CALEED abjectives, data obtained through this project are being shared with Dr Lucas (USGS) to developa....
prediction model that will have the ability to forecast cyanobacteria abundance and toxicity in the SEBD under various climate and
development scenarios.
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PUBLICATIONS: List any publications, presentations, or posters that have resulted from this funded research. Give as many
details as possible, including status of paper (e.g., in review: in press), journal name, conference location and date of presentation.
Please note (as outlined in the conditions of the award) that each fellow is required to submit an abstract for an oral or poster
presentation at each State of the Estuary conference and CALFED Science Conference during the duration of the fellowship.

Publications_14
Mioni, C.E., Lucas, L., Grimaldo, L., Thompson, J., Mueller-Solger, A., Waller, S., Sakata, B., and A. Paytan (2011)
Environmental controls on potentially harmful cyanobacteria abundance and toxicity in the San Francisco Estuary (in prep.). This
article will compile the data collected during the CALFED fellowship and compare summer 2009 (Microcystis bloom), summer
2010 (no bloom), and summer 2011 (Aphanizomenon/Microcystis mixed assemblage).

Some of my nutrient data were used and published in this report: ...~
Kuwabara, J.S.; Topping, B.R.; Parchaso, F., Engelstad A.C. and V.E. Greene. 2009. Benthic Flux of Nutrients and trace metals in_
the Northern component of San Francisco Bay, California. US Geological Survey Open file Report 2009-1286, 14p. [http://pubs.
usgs.gov/of/2009/1286/]

Mioni, C.E. 2010. What controls harmful Microcystis Bloom and toxicity in the San Francisco Bay-Delta? Bay-Delta Science
Conference, Sacramento CA. September 2010 (Science News spotlight presentation).
Mioni, C.E. 2010. What controls harmful algae and phytotoxins in the SF Bay? Oceans Colloquium, Hopkins Station. April 2010
(selected Speaker)

Mioni, C.E. 2010. Environmental controls on Microcystis & microcystins in San Francisco estuary. CSU Monterey Bay, April
2010 (invited seminar).

Mioni, C.E. and A. Paytan. 2010. Environmental Controls on harmful algae & their toxins in San Francisco Estuary. USGS Menlo
Park. January 2010 (Invited seminar)

Mioni, C.E. and A. Paytan. 2009. Environmental Controls on Microcystis and Microcystins production in San Francisco Estuary.
California State Water Resources Control Board — “Cyanobacteria & Cyanotoxins” Contracts meeting, Long Marine Laboratory.
Santa Cruz, CA. December 2009 (Invited)

Mioni, C.E. and A. Paytan. 2009. Does Ammonium control harmful algae abundance & toxicity in the San Francisco Estuary, CA?.
CALFEED Bay-Delta Ammonia Summit. Rancho Cordova, CA. August 2009 (Invited).

Mioni, C.E. and A. Paytan 2009. Environmental controls on the distribution of harmful algae and their toxins in San Francisco
Estuary. Interagency Ecological Program — “Monitoring & Food Web” workshop. Sacramento, CA, June 2009 (invited).

Mioni, C.E. and A. Paytan, A. 2009. Environmental controls on the distribution of harmful algae and their toxins in San Francisco
Bay, CA. ASLO Aquatic Sciences meeting Nice (France), January 2009 (otal).

MacKey, K.R., Mioni, C.E., Ryan J.P. and A. Paytan (2011) Phosphorus cycling in the red tide incubator region of Monterey Bay
in response to upwelling , Frontiers in Micraobiology (accepted, in review)

Mioni, C.E., Smythe, T., and R. Kudela (2010) Harmful cyanobacteria and cyanotoxins in Clear Lake, CA (report)

Jonhson, Z.1., Shyam, R., Ritchie, A.E., Lin, Y., Mioni, C.E., Lance, V.P., Murray, JW., and E. Zinser (2010) The Effects of iron-
and light- limitation on phytoplankton communities of deep chlorophyll maxima of the Western Pacific Ocean. Journal of Marine
Research, 68(2): 283 — 308.
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COOPERATING ORGANIZATIONS: List those agencies and/or persons who provided financial, technical or
other assistance to your project since inception. Describe the nature of their collaboration.

CoopOrganiz_15
Collaborators/Technical assistance:

* UCSC Marine Analytical Lab (Rob Franks)
* UCSC Megamer Facility (Brandon Carter, Jon Zehr lah)
* Dr Steven Wilhelm (UT Knoxville)

Financial assistance awarded to the fellow:

AWARDS: List any special awards or honors that you, or mentor or members of the research team, have
received during the duration of this project.

Awards 16

KEYWORDS: List keywords that will be useful in indexing your project.

Keywords_17

PATENTS: List any patents associated with your project.

Patents_18
IN/A.
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Additions: Additional information can be added here. Please begin the text with the
number of the question you are adding to.

Additions 19
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