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  CMOP Undergraduate Intern Mentoring Opportunity

Deadline:  March 27, 2009
Selections Announced:  April 3, 2009
Name/Title/Institution(s) of senior mentor(s): Tawnya Peterson, Oregon Health & Science University, Yvette Spitz, Oregon State University


Name/Title/Institution(s) of frontline mentor(s): Michelle Maier, Oregon Health & Science University
Project Title:  Physiological ecology of cryptophyte algae

Context for Project:  Each year, massive blooms of phytoplankton (algae) occur in late summer within the Columbia River estuary. These blooms are not considered harmful since no toxins are produced by the dominant organism, Myrionecta rubra. However, the blooms can have a significantly impact on ecology and carbon flow in the estuary, which is an important habitat for many species, including salmon. Therefore, understanding the factors that lead to these blooms is of critical importance for predicting the timing and duration of these events and determining their impact on estuarine habitats. This project will involve laboratory, field, and modeling studies of cryptophyte algae, the main source of chloroplasts for the bloom-forming ciliate, Myrionecta rubra. This project will provide regionally-relevant and species-specific data for ongoing ecological model development.
Brief Description.  Myrionecta rubra is a fascinating creature: this ciliate behaves both as an ‘animal’ (by swimming and eating) and as a ‘plant’ (by photosynthesizing). M. rubra appropriates chloroplasts from cryptophyte prey; therefore, it is likely that its distributions follow those of the cryptophytes. The proposed project will use both laboratory and field studies to constrain important physiological parameters to better understand the ecology of cryptophytes in the Columbia River Estuary and for ecological model construction; the parameters will include uptake rates of different nitrogen substrates, cell biochemistry, and specific growth rates. The student will isolate algae from the Columbia River estuary, maintain cultures in the laboratory, and participate on one cruise during the summer, in conjunction with Herfort et al’s M. rubra project. This work will directly complement the study of M. rubra ecology undertaken by Herfort, Zuber, and their intern during summer 2009 which seeks to understand and predict the occurrence of the ciliate in the Columbia River Estuary. The proposed work will contribute valuable information regarding the physiological ecology of cryptophytes, which we hypothesize is essential for understanding bloom development, and therefore for predicting the timing and magnitude of future blooms of M. rubra. 
Although the tasks outlined in the following table suggest an emphasis on laboratory work, the project could easily be more focused on ecological modeling if a student had strong interest in applied mathematics. 
Proposed Outcomes/Broader Impact: This work will advance our understanding of factors that control primary production as well as the timing and magnitude of algal blooms in the Columbia River estuary. At the end of 10 weeks, the intern will have produced valuable data to use as inputs for Spitz’s ecological model. 

Proposed timeline (within a 10 week span): 
	Week
	Activities
	Target
	Outcome

	1
	Introduction to the project; Media preparation; literature searching
	Establish cultures of Rhodomonas sp. 
	1 power point slide (Methods) 

	2
	Measure fluorescence of cultures daily; reading and literature searching
	Build growth curves for Rhodomonas sp. 
	Growth rates of Rhodomonas 

	3-4
	Measure fluorescence of cultures; prepare media with different kinds of nitrogen substrates (nitrate, ammonium, urea)
	Build growth curves for Rhodomonas sp. on different N substrates
	Methods writing; growth rates of Rhodomonas on different N substrates

	5
	Harvest cultures for chl a, particulate carbon/nitrogen measurements
	Measure chl a, particulate carbon/nitrogen
	Chl a concentrations and growth rates (weeks 1-4)

	6
	Participate on cruise to measure N-uptake rates in the field; collect water for isolation of cryptophytes
	Process samples for N-uptake rates; send samples away for analysis
	Field participation; finish report Introduction

	7-8
	Determine N-uptake rates in the lab; construct simple NPZ model
	Programming; finish lab studies of N-uptake rate measurements
	Graphs of environmental data (temperature, salinity, etc.) ; NPZ model; finish report Methods

	9
	Receive data from N-uptake measurements; insert rates into NPZ model
	Build simple NPZ model appropriate for cryptophytes
	Simple model run; biochemical data specific for cryptophytes

	10
	Write report and tie any loose ends in the laboratory
	20-page report and 15-minute presentation
	Final presentation and report


Intern academic experience and skill set should include:  For this project, we seek a motivated student with strong math skills and a background in biology or vice versa. Majors could include: oceanography, biology, environmental science, or mathematics. We would prefer a more experienced intern, junior or senior.
CMOP data access requirements: In order for the student to maximize their opportunity to participate on one of the CMOP M. rubra cruises, it will be necessary for he/she to have access to nitrogenous nutrient data (nitrate, ammonium, urea). These data will be determined in the Needoba/Peterson laboratory. Further, the data collected by the intern will be part of CMOP database and calibration/validation of the model will be performed using the data collected by the intern as well as from additional observations available from the database, such as chlorophyll fluorescence temperature/salinity, and a subset of available nutrient data. 

