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Project Period: 2014

Primary Investigator(s): Dr. Jeffrey Guyon and Sharon Wildes (NOAA)

Abstract:

Understanding if there is one PWS herring stock or multiple stocks is important for proper management of
fisheries. We propose to study the genetic uniqueness of herring from PWS to determine if it may be a
complicating factor in the recovery process. A previous genetic study of herring in the region indicated that
the PWS herring population was genetically distinct from other stocks spawning outside the Sound
(O’Connell et al. 1998), providing an impetus for additional work. Several recent studies have made
advancements in herring research using microsatellite loci, and have detected fine-scale genetic
differentiation among local regions of herring (Beacham et al. 2008; Andre et al. 2011; Wildes et al. 2011).
Each microsatellite locus contains multiple alleles making microsatellites ideal genetic markers for analyzing
migratory fish with limited stock structure like herring. Based on our experience studying Pacific herring in
Southeast Alaska using microsatellite markers (Wildes et al. in 2011), successful completion of this proposal
will require (1) increasing the number of genetic samples per collection from the 50 used in the previous
analysis (O'Connell et al. 1998) to 150 fish, (2) using an increased number of informative markers (from 5 to
15), (3) analyzing at least two years of collections to examine temporal stability, and if sampling allows (4)
spatial stability from collections from two different historical locations (east, west). Evaluation of temporal
and spatial variation of herring population(s) in and around PWS using updated genetic protocols will
provide important information about herring life history that will contribute to improving the application of
the ASA model.

Estimated Budget:
EVOSTC Funding Requested:

FY12 FY13 FY14 FY15 FY16 TOTAL

0 0 $50,500 $53,100 0 103,600
(Funding requested must include 9% GA)

Non-EVOSTC Funds to be used:
FY12 FY13 FY14 FY15 FY16 TOTAL

Date:
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(THIS SUMMARY PAGE NOT TO EXCEED ONE PAGE)

1




I. NEED FOR THE PROJECT

A. Statement of Problem

Pacific herring, once an important fishery, form a critical part of the Prince William Sound (PWS)
ecosystem. Stocks remain depressed over the majority of the last20 years and reasons for lack of
recovery remain complex and unknown. Information about herring stock structure is critical to
determining the best management objectives for recovery of Pacific herring (Clupea pallasi)
population(s), particularly if a fishery were re-established. It would be important to understand the
uniqueness of spawning areas. Results from the genetic analysis outlined in this proposal will help
managers understand if multiple sub-stocks are involved in issues such as spawning sites and fidelity,
which may contribute to the complexities in understanding their lack of recovery.

B. Summary of Project to Date (if applicable)
Some samples (n=600) have already been collected in 2012 from the Port Gravina, Port Fidalgo, eastern
PWS.

1. PROJECT DESIGN
A. Objectives
The primary objective of this proposal is to identify genetic uniqueness of herring in Prince William
Sound using a group of 15 informative microsatellite markers to:
a. Determine if unique populations exist by sampling within and around PWS;
b. Determine temporal stability by sampling for two consecutive years at each location;
c. Determine if fine-scale structure exists across two age classes at each site -if ample
sample size allows (Same, or different? Answer will aid in evaluation of the adopted-
migrant hypothesis);
d. Determine spawning site fidelity of herring in PWS by comparing PWS spawners
and nearby spawners outside of the Sound.

B. Procedural and Scientific Methods

Age class will be approximated from size information and DNA will be isolated from two age classes
(150 each) from each collection of 500. Scale reading later will determine the age classes. Samples will
be genotyped using 15 microsatellite markers, all of which have already been standardized in our
laboratory for Pacific herring (Wildes et al., 2011).

C. Data Analysis and Statistical Methods

Resulting genotypes will be analyzed using standard genetic analyses in MICROCHECKER,
GENEPOP, and FSTAT. Using PHYLIP, genetic distance among collections will be calculated and a
neighbor-joining tree constructed to illustrate genetic relationships. The degree of genetic diversity will
be examined with Fst , G-test, and AMOVA among the following collections: (1) inside/outside PWS,
(2) between collections within PWS, as samples permit (3) among year classes within a spawning cohort
and (4) among years of collections. Finally, genetic results will be summarized to communicate their
biological significance, as well as their significance to management and restoration.

D. Description of Study Area

It is anticipated that herring will be collected from within Prince William Sound, with the goal of
collecting from both east and west. As a means to examine the fidelity of herring remaining in the
Sound or returning to spawn in PWS, additional samples from outside PWS will be used. Through
collaboration with the Alaska Department of Fish and Game (ADF&G) in Cordova and Yakatat, the
goal will be to collect at least 150 samples from each group (for a specific location, year, spawn time,
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and age class). Samples will be collected by coordinating with ADF&G and other EVOS funded projects
from locations as outlined in Table 1.

Table 1
Location Area Year Collected from Number*
Late Spawn Analyzed

Montague area Western PWS 2014 500 300
St. Matthews Bay Eastern PWS 2012 600 200

2013 500 200 *

2014 500 200 . *number
Kamishak Cook Inlet 2012 200 200 analyzed will include two year
Yakutat Central Alaska 2008 200 200 classes, obtained from the
Kukak Kodiak 2013 150 150 larger amount collected.
Total 2650 1450

E. Coordination and Collaboration with the Program

This project is part of the Overall Project Objective 1: Provide information to improve input to the age-
structure-analysis (ASA) model, or test assumptions within the ASA model. Evaluation of temporal and
spatial variation of herring population(s) in PWS using updated genetic protocols will provide important
information about herring life history that will contribute to improving the application of the ASA
model.
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Chair and proceedings editor, 19™ N.E. Pacific pink and chum workshop 1999.
Science Outreach- Elementary to University- 1987-present.

Current Research Activities:

mtDNA barcoding of pacific sand lance and analysis of sequence data for species
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microsatellite markers.
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1IV. SCHEDULE
A. Project Milestones

Objective 1. To identify population structure of herring in Prince William Sound.
To be met by September 2017

B. Measurable Project Tasks

FY 14, 1st quarter (February 1 — May 31, 2014)
February, 2014 Project funding available

FY 14, 2nd quarter (June 1, 2014-August 30, 2014)
Finalize samples to analyze, Isolate DNA

FY 14, 3rd quarter (September 1, 2014-November 30, 2014)
Begin collection of microsatellite data

FY 14, 4th quarter (December 1, 2015 — January 31, 2015)
Continue collection of microsatellite data

V. BUDGET
Budget Form (Attached)
Please complete the budget form for each proposed year of the project.



