Harvest River Sockeye Test Fishery 2008: Investigations and Preliminary results
Prepared by:  Kim Charlie and Ken Wilson
Introduction

A number of upper Fraser sockeye stocks are declining in abundance, and as a direct result some upper Fraser First Nations are unable to harvest the sockeye they need. At the same time, sockeye salmon stocks in the lower Fraser, including the Harrison sockeye, have increased in abundance. Chehalis and Scowlitz First Nations are concerned that fishing opportunities in the main stem Fraser for their communities may be restricted in order to protect passing stocks of Fraser sockeye. 

In order to provide alternative sockeye fishing opportunities for their communities while respecting conservation goals and the rights and needs of other First Nations, Chehalis/Scowlitz leadership have instructed their fisheries managers to identify and develop alternative fishing opportunities within Chehalis/Scowlitz  territory, with a view to resuming traditional fisheries targeting stocks produced within their traditional territories.  The resumption of fisheries to harvest abundant Harrison stocks while protecting both upper Fraser main stem and Birkenhead/Weaver/Harrison lake sockeye, will require a detailed understanding of the run timing, staging behaviour, and the abundance of Harrison River sockeye (here after referred to as Harrison Rapids sockeye), as well as run timing, staging behaviour and abundance of the non-target sockeye populations in the Harrison/Lillooet system.

Rational
Until relatively recently, Chehalis and Scowlitz First Nations harvested sockeye within the Harrison River.  Several sockeye stocks are vulnerable to harvest within the Harrison River, and are mixed to varying degrees during their spawning migration. Of particular importance are Harrison Rapids sockeye which spawn within the Harrison River main stem, Weaver Creek sockeye, produced in a Weaver Creek and a spawning channel tributary to upper Harrison River, Birkenhead sockeye which migrate up the Harrison River, through Harrison lake, Lillooet River and Lake and into the Birkenhead river in the Pemberton Valley, and a number of smaller populations which spawn in tributaries to Harrison Lake and possibly Lillooet River and Lake. 

Harrison rapids sockeye are of particular interest to Chehalis and Scowlitz for two reasons. First, Harrison Rapids sockeye (along with a number of other sockeye populations in the lower Fraser) have increased in abundance in recent years, and may have the capacity to support significant  harvests, provided that these harvests do not adversely affect the health of co-migrating sockeye populations or the First Nations fisheries they support in areas upstream. Second, Harrison rapids sockeye migrate directly to the Fraser estuary when they emerge from the gravel, while the other sockeye populations within the Harrison/Lillooet rear for one year in fresh water.  This unique life history means that Harrison rapids sockeye can be easily recognized by examining the growth patterns on their scales.  

The unique life history of Harrison Rapids sockeye also provides two harvesting opportunities for Chehalis /Scowlitz harvesters.  Harrison rapids sockeye migrate through the Harrison River and into Harrison Lake, where they rest in the cold water deep in Harrison Lake before they drop back to spawn in Harrison River. Harrison rapids sockeye can be harvested as they migrate through the Harrison from the Fraser River on their way to Harrison Lake, and again, weeks later, as they stage at the south end of Harrison Lake and drop back into the river to spawn.

Fisheries targeting Harrison rapids fish entering the Harrison for the first time may also harvest other Harrison Lillooet stocks. All fishery impacts on these stocks must be monitored and managed within acceptable levels, including those occurring in lower Fraser and ocean areas. Determining the allowable total fishery impacts on all Fraser conservation units under the Wild Salmon Policy is a work in progress, but Chehalis/Scowlitz  expect that sufficient progress can be made over the coming year to provide a both a technical basis for managing fishery impacts on Harrison/Lillooet sockeye conservation units,  and to allow DFO to accommodate Chehalis/Scowlitz fishing plans (including plans to harvest Harrison rapids sockeye within the Harrison River and Lake) during the development of Integrated Fisheries Management Plans in 2009 . Chehalis and Scowlitz are committed to working with DFO to establish interim or provisional management and conservation goals for Harrison/Lillooet sockeye conservation units prior to the 2009 fishing season. 

Fisheries targeting Harrison rapids sockeye staging in the lake and dropping down into the Harrison river have not occurred in modern times, and knowledge of the best times and areas to fish and appropriate fishing techniques is passing from memory. Managing fisheries for Harrison rapids sockeye staging in Harrison Lake and dropping into the Harrison River to spawn will require Chehalis/Scowlitz to regain their traditional understanding of the behavior of Harrison rapids sockeye. While we anticipate that fisheries on staging sockeye at the south end of Harrison lake and upper Harrison river will be less likely to have an impact on sockeye migrating to areas further into the drainage, impacts of fishing on other sockeye populations, and other fish populations must be monitored and assessed prior to developing detailed fishing plans for full scale FSC fisheries. 

While the Mission acoustic program on the main stem Fraser will provide  estimates of the abundance of Harrison/Lillooet sockeye moving upstream to the Harrison, many late run sockeye populations have experienced significant mortality  prior to spawning (related to infection with Parvicapsula as they enter fresh water).   Fisheries for staging Harrison rapids sockeye must allow for the possibility of pre-spawn mortality. Monitoring the lake for indications of pre-spawn mortality, sampling staging fish for signs of disease, and estimating the abundance of staging sockeye  using catch and effort data as well as sonar transects will be explored during the 2008 field season.
Methods

All sockeye were captured by seine net on the Harrison River on the Chehalis reserve.  A maximum of 100 DNA samples were taken each day, the nose to fork length, and sex, and release condition was recorded, and a scale sample was taken for each fish sampled. The number of fish released from each set without being sampled was recorded by species along with the start and end times of each set.  Observations of fish condition, water temperature, flow and temperature, water clarity, and set quality were also recorded.

Scale books, DNA samples and field sheets were delivered to the Chehalis fishery office at the end of each day. Scale books and data sheets were examined immediately following each day’s fishery and any deficiencies were reviewed with the field supervisor prior to the next fishing period. Scale books were forwarded to the scale lab for total age and verification of fresh water life history type. 

DNA sample 100 per day (Operculum tissue punch stored individually in cross referenced and numbered vial to correspond 1:1 with scale sample collected above, archived until needed).  See pages 7 to 14 for detail.
Results
Catch and effort
Sampling was attempted on a total of 22 days between August 5 and October 3, 2008. On Aug 6, engine failure prevented fishing.   A total of 61 seine sets were completed over 21 fishing days, on three sets the cork line failed leading to low or no catch. On most days, 1 to 4 sets were made depending on sampling requirements (100 fish per day). In an effort to limit holding times and handling stress, samples were usually distributed over several sets even when sufficient sockeye were taken in the first set to meet sampling requirements. As soon as fish held in the net showed signs of stress (loss of equilibrium) sampling was terminated and fish were counted and released unsampled from the net.  Daily catches varied from a low of 0 (Aug 28 and Sept 23) to a high of 6456 sockeye taken in two sets on Sept 11.  In 21 days of fishing, a total of 19047 sockeye were captured in 61 seine net sets. Of the sockeye captured, 13 were previously sampled recaptures, and 78 sockeye died in captivity and were distributed to the community.       
A total of 1313 sockeye were biologically sampled1309 sockeye were sampled for both DNA and scales (775 females, 501 males, 33 sexes unknown), two sockeye were scale sampled without DNA, and two sockeye were DNA sampled without scales.
Catch per seine set varied greatly over the course of the study, and often varied dramatically over the course of a single day. The largest sockeye catch in a single set was 3228 sockeye on Sept 11, and the largest daily catch was 5201 sockeye taken on Sept 15 in two sets. 
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Figure 1: log Sockeye catch per seine set, Harrison River 2008
Stock composition
Due to limited resources, only 400 of the 1311 sockeye DNA samples could be processed. In sub-sampling the DNA samples for analysis we were interested in how the stock composition changed over time, and not simply the stock proportions over the course of the study.  In consultation with the DFO genetics lab, DNA samples for each day were sub-sampled in proportion to daily catch, but with a maximum of 50 DNA samples from and days’ sample. This allowed us to take a larger sample from days with lower catches to improve our understanding of how the stock composition of the catch varied over time (Table 1).
	Table 1:  Daily DNA sub-sampling Plan

date

sockeye catch 

DNA subsample

Aug. 5

100

10

Aug. 6

0

0

Aug. 8

220

20

Aug. 11

185

10

Aug. 15

290

20

Aug. 18

242

20

Aug. 21

212

20

Aug. 25

616

30

Aug. 28

0

0

Sep. 2

2162

50

Sep. 4

812

30

Sep. 8

1608

50

Sep. 11

6448

50

Sep. 15

5200

50

Sep. 18

916

30

Sep. 23

0

0

Sep. 24

25

3

Sep. 25

4

0

Sep. 26

5

1

Sep. 29

33

3

Oct. 2

10

3

Oct.3 

1

0

Total_400

Of the 400 DNA samples analysed, .3 %   were estimated to be from Big Silver, 4.4% were estimated to be Birkenhead sockeye, 43.9 percent were estimated to be Weaver, and 51.3% were estimated to be Harrison rapids.  Little can be determined concerning the timing of Big Silver sockeye without a dramatic increase in sample size. Birkenhead sockeye were present in our samples in lower proportions prior to the middle of September, while Weaver and Harrison sockeye dominated our samples throughout the study period. Scale pattern analysis and correlation of scale pattern analysis to DNA results is in process. 
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Figure 2: Stock composition of Sockeye DNA samples, Harrison River 2008
2008 Harrison Sockeye DNA Collection Procedure

1) Acquire a scientific license (see page 2 and 3) from Department of Fisheries and Oceans Canada to sample Harrison sockeye from:

Attention:  Terry Charron

Division Administrator

Phone Number:
  604-666-7575

Fax Number:  604-666-7112 

Email:  Terry.Charron@dfo-mpo.gc.ca

2) Acquire a collaborative agreement (see page 4, 5 and 6) with Fisheries and Oceans Canada for Stock Identification of Sockeye Salmon from Harrison Sockeye Test Fishery from:

Attention:  Trudy Scott

Fisheries and Oceans Canada

Revenue Unit

Suite 200 – 401 Burrard Street

Vancouver, B.C.  V6C 2S4

3) The sockeye were beach seined (300’x30’ 3” inch green web) to allow for live sockeye release. Other fishing methods such as drift gill net, set gill net, tangle tooth drift net, and trapping may cause mortalities.
4) A fish cradle was used to sample each sockeye for the following:  DNA, sex, nose to fork length and scales.
5) Operculum punches from live sockeye were taken for DNA sampling

6) Vials were labelled before collection with the following:  date, location, type of gear, organization and individual number

7) Individual samples were put in 95% ethanol alcohol single vials (100 vial box container)

8) 100 samples were taken per day of collection

9) All vials were monitored to make sure the operculum punch is in the ethanol solution to avoid degraded samples 

10) DNA samples were methodically sub sampled to pick the number of samples budgeted for the project; number of samples taken per day depends on how large the catch (depends on the purpose of the study, such as to find the percent stock composition of sockeye per daily catch)

11) The DNA samples were kept overnight and couriered the next day

12) Immediately before they were couriered, the ethanol was poured out of each vial for safe transportation according to courier policy.

a) 25cm x 32cm x 11cm box (400 samples) were couriered by DHL for $26.95 one way to: 

Attention:  Ruth Withler

Fisheries and Oceans Canada

Pacific Biological Station

3190 Hammond Bay Road

Nanaimo, B.C. V9T 6N7

13) The DNA samples got to their destination the next day after pick up, but needed to be sent during the week in order for someone to receive them at the Pacific Biological Station

14) Results from the DNA samples can be turned around in 1 to ? days depending on the labs carrying capacity during a certain timeframe

a) Each individual DNA sample costed $22.00

APPLICATION FOR SCIENTIFIC LICENCE

FISHERIES AND OCEANS CANADA

(Page 1 of 2)

The following information must be provided in order for us to process the application.  This form is also available in Word format by e-mail, however once completed must be submitted by mail or fax.  Processing will commence (10-14 working days) after we receive a completed application.  If information is missing, we will not consider the application complete so please take care and fill in all the below fields.
Company Name: 

Chehalis Indian Band/ Kim Charlie – Fisheries Coordinator

(If you do not have a company name please print the applicant name) 

Company Address: 

4690 Salish Way

  (or if not a company,  

Agassiz, B.C. 

  the applicant’s address)

V0M 1A1

Licence Holder:

Chehalis Indian Band/ Kim Charlie – Fisheries Coordinator


(Applicant name)

Phone Number: 604-796-2116 ext 248  Fax Number: 604-796-3946








 (If no fax number put “N/A”)

Names of Crew Members: Alvin Charlie (foreman), Dana Charlie, Fred Paul Jr., Steven Charlie, Doug Commodore, Francis Peters

Period of Collection: 

From: August 5th to September 30th, 2008.

Areas of Collection: (List Rivers/
Harrison River in Harrison Mills, British Columbia

Streams and respective Cities)

___________________________________






___________________________________






___________________________________






___________________________________






___________________________________

Species (quantity):
Harrison River Sockeye Stocks (1800 sockeye @ 200 sockeye/week maximum)



       ________________________________________________________



       ________________________________________________________

Retention or Non-Retention (quantity): Retention (up to 200 sockeye/day for 18 sample days = 3600 sockeye)  The sockeye will be used for food for both the Chehalis Indian Band and the Scowlitz First Nation.

    ________________________________________






    ________________________________________

APPLICATION FOR SCIENTIFIC LICENCE

FISHERIES AND OCEANS CANADA

(Page 2 of 2)
Methods of Collection: beach seine net fishing
 **Note:  If you are requesting permission for electroshocking please provide a detailed rationale**
Purpose (Details of Project): _ To conduct fishing and sampling activities within the Harrison system, and sample the catch in order to: 

· Improve our understanding of the migration, staging behaviour and survival of Harrison/Lillooet sockeye populations;

· Identify times,  fishing locations and fishing gear, appropriate for the directed harvest of  Harrison Rapids sockeye by Chehalis/Scowlitz;

· Monitor the sockeye stock composition of the catch sample (the relative abundance of non-target sockeye populations; Birkenhead, Weaver, Harrison lake sockeye), and the presence and vulnerability of other fish  populations in the catch sample;

· Develop a management plan for the terminal area harvest of Harrison Rapids sockeye by Chehalis/Scowlitz First Nations. 

· Facilitate the  management of terminal area harvests of Harrison rapids sockeye within Chehalis/Scowlitz territory while meeting conservation objectives, by developing:
Sampling objectives include collecting DNA, scale samples, taking nose to fork length and completing catch and release data forms.
Optional Information:


People familiar with this project:



DFO Contact(s): 
Timber Whitehouse 
250-851-4833





Bilal Cheema

604-666-6512





Joe Tadey

604-666-7273





Brian Matts

604-666-2096


MOE Contact(s):
_________________________________________

Once completed please fax this form (2 pages) to:

Terry Charron

Division Administrator

Phone Number:
(604) 666-7575

Fax Number:

(604) 666-7112 

Email:                         (Terry.Charron@dfo-mpo.gc.ca)
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[image: image5.jpg]COLLABORATIVE AGREEMENT
(Simplified)

BETWEEN: HER MAJESTY THE QUEEN IN RIGHT OF CANADA as represented by the Minister of Fisheries and
Oceans (hereinafter referred to as "DFO")

OF THE FIRST PART

AND: Chehalis Indian Band
an Organization (if applicable) established under the laws of British Columbia, and Canada, and having its
head office at:
4690 Salish Way
Agassiz, B.C.
VOM1A1

(Address including postal code)
(hereinafter referred to as "the Organization")
OF THE SECOND PART

THE PARTIES HERETO COVENANT AND AGREE AS FOLLOWS:

1, THE PROJECT - DFO and the Organization will jointly conduct (the “Project’) entitled "Stock Identification of sockeye
salmon from the 2008 Harrison sockeye test fishery" as described in detail in Appendix "A" hereto.

2. LOCATION AND TERM - The Project will be carried out at the Pacifc Biological Station, Nanaimo, BC in the Province of
British Columbia, Canada, between the 15th day of January, 2009 and the 31st day of March, 2009 (the “Term” of the
Agreement’).

3. RESOURCE COMMITMENT BY DFO - DFO's resource commitment to the Project comprises the items listed in
Appendix "A" hereto, and has an estimated in—ind value of $8,340 CDN.

4, RESOURCE COMMITMENT BY THE ORGANIZATION - The Organization's resource commitment to the Project shall
comprise the items listed in Appendix "A" hereto and has an estimated value of $8,800 CDN.

As part of this resource commitment, the Organization agrees to provide DFO, a cash contribution in the amount of $8,800
CDN to be deposited in a Specified Purpose Account on or before date of Jan. 15, 2009 to be used by DFO to fund the
items as listed in Appendix “A”. Goods and Services Taxes (GST) related to purchases made with funds provided by the
Organization under the terms of this agreement will be charged to the Specified Purpose Account. The Organization will be
responsible for GST chargeable on purchases related to the Project. Interest eamed will not be credited to the Specified
Purpose Account.

Cheques are to be made payable to the “Receiver General For Canada”, and delivered to Fisheries and Oceans Canada,
Revenue Unit, Suite 200 —401 Burrard Street, Vancouver, B.C. V6C 354

5. PROJECT ADMINISTRATION - The Project activities shall be administered jointly by representatives of the parties.
Unless otherwise notified, the representative of the parties for the purpose of this agreement shall be:

- For DFO: For the Organization

Ruth Withler Kim Charlie
(Name) Name)




[image: image6.jpg]6. TERMINATION

a). This Agreement expires at the end of the Term, unless the parties agree to an earfier termination.

b). Upon termination of this Agreement, each party shall forthwith retum to the other all papers, materials, unexpended
project funds, or other property owned by the other and in the care and control of another party for the purposes of carrying
out this Agreement. Fund balances that are less than $100 upon termination of the agreement will not be retumed to the
partner and will be credited to the Consolidated Revenue Fund.

7.RECORDS - The Organization and DFO shall keep proper accounts and records of all financial activities relating to the
delivery of the Project, including, but not limited to invoices for project expenditures, for a period of two years after the end
date of this agreement. Said records shall, on reasonable notice, be made available to the representatives of each Party to
this agreement for the purposes of verification and audit. Copies of originals may be taken by the representatives of the
Parties.

8.GENERAL TERMS AND CONDITIONS

a) This Agreement may not be assigned in whole or in part by the Organization without the prior consent of DFO.

) This Agreement shall be interpreted in accordance with the laws in force in the province or where the Project will be
carried out.

¢) Allamendments to this Agreement shall be in writing and signed by both parties.

d) The Organization warrants that no bribe, gift, or other inducement has been paid, given, promised or offered to any
Government official or employee for the obtaining of this Agreement.

) No member of the House of Commons shall be admitted to any share or part of this Agreement or to any benefit to
arise therefrom.

f) Itis a term of this Agreement that no former public office holder who is not in compliance with the post-employment
provisions of the Conflict of Interest and Post-Employment Code for Public Office Holders shall derive a direct benefit
from this Agreement.

g) If the status of the Organization changes in respect of ownership or control, technical or financial competence, location
of the work place or any other way that prejudices the Organization shall promptly inform DFO.

h) Any contracting performed by DFO in support of this Project shall be in accordance with the Government Contracting

Regulations and applicable trade agreements. ’

IN WITNESS WHEREOF this Agreement has been executed by duly authorized representatives of the parties.

Signed, Sealed and Delivered in duplicate this 23_day of 2o 2008,

For Her Majesty: For the Organization:
1
il M /////////‘_ébét

Brian Riddell
Division Manager, Salmon and Freshwater Ecosystems (Signature)
(Name in block letters)

g albagho). S

Witness (Witness)

DFO Specified Purpose Account Project Code
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DESCRIPTION OF PROJECT

Sample Collection

Conservation of weak stocks in marine and freshwater mixed-stock sockeye salmon fisheries is an important
aspect of mangement of Fraser River sockeye salmon populations. This project will provide information on stock-specific
interception rates in the Harrison drainage 2008 sockeye test fishery conducted by the Chehalis Indian band. The
Chehalis band has collected DNA samples from sockeye salmon from August to October in the test fishery to assess the
timing of migration of specific stocks of sockeye (Weaver, Harrison River, Birkenhead, etc) in the fishery.  This
information will assist in efforts to harvest the stronger stocks (e.g. Harrison) while protecting the weaker stocks (e.g.
Weaver) in future years.

Laboratory Analysis

Total genomic DNA will be isolated from tissue samples provided by the Chehalis band from approximately 10-
20mg of tissue using Promega Wizard extractions in the Molecular Genetics Laboratory (MGL) at the Pacific Biological
Station. The MGL will survey variation at 14 microsatellite loci.. Products amplified via PCR will be size fractionated with
the ABI 3730 automated DNA sequencer. SPAM, a statistical analysis of mixtures software program is used to estimate
stock composition of each sample group. The program uses a maximum likelihood analysis and the most up to date
sockeye salmon baseline will be used in the analysis. A Bayes-based estimation procedure for determining stock
compositions will be used as an additional stock ID analysis. Estimated sockeye salmon stock compositions will be
reported for all spawning locations within the Harrison River drainage in the sockeye salmon database by February ,
2009. SPAM-format and/or c-Bayes format baseline allele frequencies files used in the analysis and the multi-locus
genotypic data for each fish in the mixture files analyzed will be provided too.

DFO RESOURCE COMMITMENT
(each with cost estimate)

DFO in-kind Contribution

Indeterminate EG-4 technician data handling: 140 hours $4340.00

Indeterminate RES-4 researcher data analysis 37.5 hours: $2025.00

Lab supplies (boxes, vials ethanol) for sample storage: $ 500.00

Lab supplies (enzymes, chemicals) for sample analysis: $1475.00
Total commitment $8340.00
Total Resource Commitment $ 8,340.00 CDN

ORGANIZATION'S RESOURCE COMMITMENT
(each with a cost estimate)
The partner’s resource commitment can include such things as costing for personnel, site support, administrative support,
scheduling and incremental costs.
Cash Contribution $8,800.00

Indeterminate EG-4 technician(s) lab analysis: 220 hours: $6820.00
Lab supplies (disposables, enzymes, chemicals): $1980.00
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