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Expiration Date: December 31, 2012


AMENDMENT 01   
MEMORANDUM OF UNDERSTANDING
BY AND BETWEEN
DR. BERNIE MAY OF THE UNIVERSITY OF CALIFORNIA DAVIS GENOMICS VARIATION LABORATORY 
AND
CALIFORNIA DEPARTMENT OF FISH AND GAME
FOR STUDIES OF THE 
SACRAMENTO RIVER FALL-RUN CHINOOK SALMON (ONCORHYNCHUS TSHAWYTSCHA) IN DAVIS, CA. 



This is an amendment to the Memorandum of Understanding (MOU) made and entered into on October 20, 2011 by and between Dr. Bernie May and the California Department of Fish and Game (Department), to add the following project descriptions: 

Project Description 1: Evaluation of Salmonid Floodplain Rearing and Migration in the Yolo Bypass
To date, no study has looked at the proportional use of the Yolo Bypass by the different runs (spring, winter, and fall) of Chinook salmon. Proper identification of salmonids using the Yolo Bypass is necessary to achieve recovery of at-risk native species dependent on the Sacramento-San Joaquin Delta (Delta). Genetic tools are invaluable to confidently determine run type of Chinook salmon, as size-at-time of capture is an unreliable predictor of run in the Sacramento-San Joaquin system. In this task, California Department of Water Resources (CDWR) will non-lethally collect fin tissue samples from juveniles and adults sampled during this study in order to evaluate the use of the Yolo Bypass by the different runs of Chinook salmon, as well as analyze archived samples collected previously by CDWR. Fin tissue samples from juvenile Chinook salmon will be collected through ongoing sampling efforts in the Yolo bypass conducted by CDWR, as well as at one site in the mainstem Sacramento River. Juvenile salmonids will be collected in the Sacramento River through US Fish & Wildlife Service’s ongoing mid-water and Kodiak trawl sampling at River Mile 55, downstream of the last mainstem river entrance into the Yolo Bypass (the Sacramento Weir). Annually, we will analyze up to 400 fin clips from juveniles in the Yolo Bypass and 400 from the Sacramento River. Additionally, we will determine the run type of 137 wild juvenile Chinook salmon collected in the Yolo Bypass between 1998 and 2002 and held by CDWR.
Adult fin tissue samples will be collected from up to 50 adults captured in the CDWR fyke net sampling as well as directed gill-netting efforts for this project during the fall and winter. This information will be invaluable for interpreting the results of telemetry studies, as it is necessary to understand the run each individual belongs to properly interpret research findings. Collectively, these analyses will be very beneficial for understanding Chinook salmon use of the Yolo Bypass. We will determine the run type of all samples collected using a combined panel of 96 Single Nucleotide Polymorphisms (SNPs) and microsatellite markers. The results of this study will be informative for putting the salmonids found in the Yolo Bypass in the context of the greater Central Valley Chinook salmon populations. Additionally, it will be used to evaluate the effectiveness of the “Fisher criteria” currently used for operations in the OCAP Biological Opinion.

Project Description 2: Linking Habitat and Spatial Variability to Native Fish Predation

We will create genetic assays capable of accurately identifying predator species (i.e., striped bass, largemouth bass, smallmouth bass, pikeminnow) and native putative prey species (i.e., all four run types of Chinook salmon found in the Central Valley, steelhead, green sturgeon, white sturgeon, Sacramento splittail, longfin smelt). Similar genetic assays have already been created for other potential prey (i.e., Delta smelt, Wakasagi smelt, and Mississippi silverside). All of these genetic assays will be used to assess the gut contents of predatory fishes collected in the North Delta in order to identify the presence of particular prey species. 

To create the genetic assays, we will sequence several regions of the mitochondrial genome (e.g., Cyt-b, COI, 12S) for ~5 individuals collected throughout the core distributional range for each species. Sequence comparisons among both target and non-target species found in the Delta will enable us to identify species-specific polymorphisms. TaqMan assays will be designed and an additional ~40 individuals collected throughout the regional distribution range for each species will be screened using the developed assays to ensure consistent amplification. Additionally, to substantially reduce or eliminate the risk of false positives, all assays will be tested on other potentially co-occurring non-target fishes (N = 3-4 individuals/species) to verify that no cross-species amplification occurs. Tissue samples (e.g., fin clips) for genetic assay development have already been collected for the majority of regional fish species from existing monitoring efforts (e.g. Spring Kodiak trawl survey) or archives/collections (e.g., Department of Fish and Game Anadromous Resources Tissue Collection Archive; UC Davis Genomic Variation Lab Tissue Collection). No further field collections for state or federally listed species will be necessary. 

Once species, and possibly Evolutionary Significant Unit specific, assays are designed, DNA extracted from predator gut contents will serve as the template for quantitative PCR to detect the presence of DNA from each potential prey species. Specifically, the gut contents of each predator (striped bass, largemouth bass, smallmouth bass, pikeminnow) will be assayed for presence of each prey (Chinook salmon (potentially each ESU), steelhead, splittail, Delta smelt, longfin smelt, green sturgeon, white sturgeon, Wakasagi smelt, silverside).

Project Description 3 Use of in House Samples

The UC Davis Genomic Variation Laboratory (GVL) has been conducting genetic research on various California native fishes for over 15 years. This has resulted in the acquisition of fin clips and tissue samples for genetic analysis of thousands of individuals in our collections. These samples are maintained as tissues, extracted DNA, or both in the GVL collections. Samples have been obtained under the appropriate State and Federal permits, and are valuable for use in ongoing genetic research projects. A partial list of species currently held in the GVL collections is given in Table 1. Additional Delta fish species are being collected as part of an on-going fish predation study. These species include: largemouth bass, smallmouth bass, striped bass, pikeminnow, threadfin shad, Mississippi silverside, pumpkinseed, Pacific herring, prickly sculpin, Shimofuri goby, yellowfin goby, Wakasagi smelt, white catfish, white crappie, and bluegill and will be used at GVL.

	Table 1. Partial list of studied fish species currently (as of 8/2011) held in GVL collections.  

	Common name
	Scientific name
	Federally listed as of 8/2011

	Green sturgeon
	Acipenser medirostris
	*

	White sturgeon
	Acipenser transmontanus
	

	Chinook salmon
	Oncorhynchus tshawytscha
	* (winter and spring)

	Paiute cutthroat trout
	Oncorhynchus clarki seleniris
	*

	California golden trout
	Oncorhynchus mykiss aguabonita
	

	Little Kern golden trout
	Oncorhynchus mykiss whitei
	*

	Kern River rainbow trout
	Oncorhynchus mykiss gilbert
	

	Redband trout
	Oncorhynchus spp
	

	Other hatchery/wild O. mykiss (reference samples for inland trout projects; old steelhead projects).  
	Oncorhynchus spp
	*steelhead only (winter and spring runs)

	Sacramento splittail
	Pogonichthys macrolepidotus
	

	Sacramento perch
	Archoplites interruptus
	

	Delta smelt
	Hypomesus transpacificus
	*

	Longfin smelt
	Spirinchus thaleicthys
	

	Tui Chub
	Gila bicolor spp
	

	Owens pupfish
	Cyprinodon radiosus
	*

	Sacramento sucker
	Catostomus occidentalis
	


PERMIT

The Department grants the following: Dr. Bernie May will request and receive salmonids tissue samples from the California Department of Fish and Game Tissue Archive and transport them back to the University of California-Davis Genomic Variation Lab for processing in use of the above project descriptions. Dr. Bernie May, may also be permitted to use any tissues and or extracted DNA already stored at the GVL from previous permitted projects in new and current Department approved projects. The Department shall be notified 15 days prior to the use of any stored tissue or extracted DNA for final approval of project use. The Department shall respond in writing to such a request. Please contact Mr. Daniel Kratville, Environmental Scientist, at dkratville@dfg.ca.gov, 916-324-3613 for approval of use for tissue or extracted DNA that is stored at the UC Davis GVL. All other tissue collection as described in the above project descriptions will be done by California Department of Water Resources staff possessing the proper State and Federal permits. This amendment does not allow for staff on the attached LAI to collect samples other than those already in the DFG tissue archive.












 

 














This MOU Amendment is not valid until signed by the Dr. Bernie May, whose signature signifies his understanding of and agreement to abide by all conditions and authorizations of this permit, and the Dr. Bernie May has received a signed copy from the Fisheries Branch. 


_____________________________	____________________________________
Dr. Bernie May				Stafford Lehr
UC Davis					Chief, Fisheries Branch
Genomics Variation Laboratory 		Department of Fish and Game
Dept of Animal Science, Meyer Hall	830 S ST. Sacramento, CA. 95811
University of California, Davis
Davis, CA 95616
					



Date:  ________________________	Date:______________________________






























LIST OF AUTHORIZED INDIVIDUALS
CONDUCTING Genetic Research AS AGENTS OF Dr. Bernie May of the University of California Davis Genomics Variation Laboratory



	This Letter of Authorized Individuals (LAI) is supplement to the Memorandum of Understanding (MOU) by and between Dr. Bernie May of the University of California Davis Genomics Variation Laboratory and the California Department of Fish and Game (Department) dated October 20, 2011. 

Supervised individuals may conduct activities under this permit only under the direct on-site supervision of the individuals listed below.

A copy of the MOU dated October 20, 2011 must be carried with a copy of this LAI when conducting activities authorized by the MOU. The signature signifies the Principle Investigator’s understanding of and agreement to abide by the conditions and authorizations of the MOU. 








____________________                         Date: ____________________
Dr. Bernie May
Genomic Variation Lab
One Shields Ave
Dept of Animal Science, Meyer Hall
University of California, Davis
Davis, CA 95616
	


This list is only valid if it is dated on or after the MOU issuance date. 






The Department has reviewed the qualifications of the following individual(s) and has determined they are eligible to take part in the activities outlined in the MOU: 

	Employee Name

	Melinda Baerwald

	Molly Stephens

	Mariah Meek

	Gregg Schumer

	Scott Brandl

	Alisha Goodbla

	Kat Tomalty

	Mandi Finger

	Josh Israel
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