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MLML and a MLML graduate student both take on significant responsibilities when that student becomes an MLML-UROC Graduate Student Research Mentor. These responsibilities
include provision of a meaningful educational experience, resources to conduct the research, and training so that the research is safely accomplished. For this reason, MLML must approve the participation of its graduate students in this program.

Eligibility for becoming a Graduate Student Research Mentor is limited to MLML graduate students that are in good standing and with an approved thesis proposal --otherwise we do not consider that the graduate student has a project under which a undergraduate student may be mentored; an exception may be made when an MLML faculty member is principal investigator, oversees the project, and the MLML graduate student is assisting the faculty member.
Please provide the information requestd on the following pages to apply for eligibility to become a Graduate Student Research Mentor. Approval from MLML precedes final consideration by the CSUMB UROC program.
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MLML Graduate Student
1. Name: Jennifer Chiu

2. Email Address: jchiu@mlml.calstate.edu

3. Phone Number: (408) 802-3433

4. Year or Anticipated completion date: 2016 

5. Faculty Advisor: Dr. Rick Starr

6. Faculty Coadvisor, if applicable: Dr. Scott Hamilton 

7. Do you have an approved thesis proposal that is the basis for this project? Yes 

8. Are you in good standing? Yes 

9. Project Description, with emphasis on elements that include UROC Student participation. Use the following space or attach one page (one paragraph). 

A comparison of stable isotope signatures of different tissue types and diets of Yellowtail Rockfish (Sebastes flavidus): I am investigating the diet of Yellowtail Rockfish collected in 3 central California locations (Half Moon Bay, Farallon Islands and Cordell Bank) from 2013 and 2014 through gut content analysis and stable isotope analysis.  Coupling these two methods can broaden the scope of estimating fish diets and more effectively indicate what has been eaten over longer time scales.  I am also interested in comparing the stable isotope values of muscle, liver and spine because these other tissues may provide a better understanding of diet through time.  By analyzing the diet of Yellowtail Rockfish in these areas, I hope to fill data gaps in time and predator-prey relationships, and provide information for ecosystem models such as Ecopath and Ecosym.
10. UROC Student’s Anticipated Role. Use the following space or attach page (one paragraph).

I anticipate my UROC student will assist mostly in the dissection and processing of stomach samples for my diet study.  This entails removing stomachs from whole fish, cutting open the stomachs, and recording the weight and volume of the contents.  The UROC student will also help to properly store the separated gut contents in ethanol or in the freezer, depending on planned future analysis.  In addition, the student will assist in preparing tissue samples (muscle, liver, and spines) for stable isotope analysis, which will be sent off to a lab in Idaho.  All of these data will be entered into a database for statistical analysis.

11. Append a detailed description of all procedures and protocols that will be used by the UROC Student, including a description of equipment, vehicles, boats, chemicals, or any other potentially hazardous element to the research plan. 

12. For each protocol or procedure, append a training plan for the UROC Student. (Note that training must be completed and documented before research can commence). 

13. Append a list any necessary equipment, supplies, or resources not provided by UROC, the MLML graduate student, or your faculty advisor (e.g., SEM or other microscopes, flume, molecular classroom). 

Appendix 1. Procedures and Protocols

Currently frozen, unprocessed fish will be thawed prior to the removal of the stomach and tissue samples.  Stomachs will be snipped as close to the pyloric caeca junction as possible, with care taken to ensure that no contents are lost (Murie 1995).  The removed stomach will be placed in a Nasco Whirl-Pak and annotated with the fish’s identification number.  A 1.5 mL micro centrifuge tube will be filled with a sample of muscle taken just below the dorsal fin.  In addition, a sample of bone from a dorsal spine and the liver will be taken and labeled as previously mentioned.  A sample of ingested prey items from a random subsample of fish with full stomachs will be removed as well.  This collection of tissue samples will be used for stable isotope analysis, described in the next section, at a later date.  All samples will be placed back in the freezer until further analysis can be conducted.  


Once all stomachs have been removed, I will subsample 200 stomachs from all three areas for 2013 and 2014.  I will determine length bins by creating a regression based on the length of each fish, and then sample within the bins based on approximate stomach fullness to obtain a stratified sample.  The number of stomachs subsampled will depend on the number of empty stomachs present and the number of stomachs in each length bin.


After the stomachs have been subsampled, I will begin examining the gut contents and identifying prey items to the lowest visual taxonomic level.  Prey items will be separated, enumerated, weighed (to the nearest milligram), and examined under a dissecting microscope to determine what family, or genus if possible, each belongs.  Large prey items, such as fish, will be removed first, and any paired parts that are more resistant to digestion (i.e. otoliths and eye balls) will be counted and halved to determine the minimum counts of prey ingested (Brodeur and Pearcy 1984).   Debris such as rocks or parasites will be discarded.  The number of crustacean individuals consumed will be determined by counting the total number of carapaces (Murie 1995).  The importance of food items will be evaluated using the following criteria: 1) prey-specific abundance, 2) average abundance, and 3) percent occurrence, following methods in Loury (2010) (see below for more details).  A prey-specific version of the Index of Relative Importance (PSIRI) will be calculated (Cortés 1997, Brown 2010).  PSIRI is a compound index used to determine the importance of each prey type to the diet, keeping in mind prey-specific abundance values to avoid overemphasis.  Trophic level will also be determined from the stomach contents following techniques described by Ebert and Bizzarro (2007).  Contents will be preserved in small vials with 70% ethanol, in the event that further analysis needs to be done.  A cumulative prey species curve will be used to determine if enough stomach samples were collected to adequately describe the diet of this species.     


I will be sending my tissue samples to Dr. Bruce Finney at Idaho State University as directed by his protocols where a mass spectrometer will be used to determine stable isotope signatures.  Samples will be dried in an appropriate oven at 50-60°C anywhere between overnight to a few days until the sample is considered dry.  The dry samples will be ground into a fine powder and 1 mg ±0.2 mg will be placed in a tin capsule in a clean 96-well tray to be sent for analysis. 
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Appendix 2. Training Plan (must be documented and filed with the MLML safety officer)

I will train my UROC student in the following areas:


Dissections and fish processing:

· how to properly hold and use a scalpel, dissection scissors and filet knife

· how to properly change a scalpel blade

· how to use a dissection microscope

· how to separate prey items into general groups 
· how to properly handle formalin and ethanol
· where the ethanol is found in the Ichthyology Lab (hood) and what to do in case of spills or if it gets into the eyes or mouth
· where the safety data sheets (SDS) can be found in the Ichthyology Lab

· how to properly clean lab bench space and dissection materials


Stable isotope analysis preparation:

· how to use a mortar and pestle to grind up dried tissue samples

· how to use a microbalance to measure out enough tissue material for accurate analysis
· how to prevent sample contamination with sterile technique

Data recording and analysis:

· how to arrive on time and work in a professional manner

· how to carefully organize and keep track of samples and data

· how to clearly record data onto hard copy data sheets
· how to accurately enter paper datasheet into an electronic database

· how to develop summaries of data

· how to back up and store quantitative data
Appendix 3. MLML equipment, supplies or other requested materials

· Dissection microscope(s)
· Use of the Ichthyology Lab or Wet Classroom for dissections and processing

· Freezer space in the Ichthyology Lab and the walk-in freezer in the corp yard

· Dissection materials (i.e. scalpels, scissors, forceps, cutting boards, trays, weigh boats)

· Scales (Ichthyology Lab)

· Ethanol
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