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Summary
Coho populations in the Georgia Basin are now at historically low levels. The
Pacific Salmon Treaty mandates DFO to monitor stocks and to initiate fisheries
control based on the stock abundance. The Wild Salmon Policy mandates that
all wild salmon stocks be protected. The Species at Risk Act is also intended to
protect salmon stocks through the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).
Georgia Basin coho use hundreds of coastal streams, including the larger
systems such as the Cowichan, down to the very small streams such as Walker
Creek which support a few fish. Historically there was a troll fishery for coho, and
a sports fishery that both made a significant contribution to the coastal economy.
Commercial fisheries ended in 1996 and the sports fishery ended in 1997. There
has not been any significant coho fishery for over ten years.
Coho salmon have a remarkable capacity to recover but if there is to be a fishery
in the Georgia Basin in the future it must be based on an abundance model that
provides accurate forecasts of the expected return for the fishing season. The
forecast should be available in time for fisheries managers to make informed
decisions so the economic and cultural benefits of the fishery can be realised.
Conversely, if conservation measures are required, that action could be taken.
Assessments of wild coho stocks have been reduced to a fraction of previous
levels. Budget reductions and the disperse populations of coho require a new
approach to monitoring.
A stratified approach is suggested, that would include active monitoring of the
large and medium-sized streams to provide an accurate forecast and assist
conservation measures.
Small streams could be monitored by existing stewardship groups in an annual
fry survey. This would give presence/absence data and could give an indication
of the previous year’s returns and summer survival. In addition to the smolt
escapement data, it would be used to build a forecast of the smolt production in
the Georgia Basin by Management Unit. Combined with the expected marine
survival forecast, this would provide a forecast of the expected coho return for
the season.
Freshwater habitat has become the responsibility of the municipalities yet they
have no mechanism for monitoring their effectiveness in terms of fish production
by creek. To help local government fulfil their obligations, and to inform the
participating stewardship groups of the results of their efforts, consideration
should be given to disseminating information annually. An argument can be
made that information from the annual assessments should be made available to
the public, possibly on the Internet.
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1.0

Introduction

The purpose of this plan is to provide a stock assessment framework for
monitoring the health of coho stocks in the Strait of Georgia. The assessment
will provide the required information for fisheries management decisions on the
Georgia Strait coho stocks, using an abundance-based model that protects the
stocks while allowing a fishery appropriate to the status of stocks within the
Pacific Region. The plan incorporates the goals set out by the Canada/U.S.
salmon treaties and domestic Canadian approaches. It describes the current
assessment activities and relates the framework to the Canadian Wild Salmon
Policy (WSP) and the Species At Risk Act (SARA). Finally, it identifies technical
and fiscal challenges in meeting the framework goals and suggests ways in
which these challenges may be met.
Coho have a spectrum of complex and highly variable life histories and there are
many scientific questions that remain unanswered on this issue. This framework
will not attempt to answer those questions. Rather, it is an attempt to manage
the overall population. The goal is to provide long term assessment of coho
stocks within the goals and policies within the Pacific Region.
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2.0

Assessment Goals and Management Regimes

2.1 International requirements: The Pacific Salmon Treaty.
In 1999, Canada and the USA entered into the Pacific Salmon Treaty (PST) that
governs the management of pacific salmon in territorial waters of both nations.
Within the treaty, coho are considered in Chapter 5 which is in effect for the
period of 1999 through 2008. Under this chapter a joint Coho Technical
Committee (CoTC) is formed and maintained to carry out the provisions of the
Treaty under direction of the Northern and Southern Panels and the Pacific
Salmon Commission (PSC).
Paragraph 5 of Chapter 5 (Coho) states that the CoTC will develop and
implement an abundance-based coho management regime (ABM) for
Washington and southern British Columbia of which the Georgia Basin is a part.
The Management Units (MU) in the Basin are the Strait of Georgia Mainland
(Georgia Basin - East) and the Strait of Georgia Vancouver Island (Georgia
Basin – West).
The ABM determines the pre-defined rules of maximum allowable annual
exploitation rates in response to the status of coho within each MU. There are
three status categories with associated total exploitation rates. The boundaries
(benchmarks) between categories are not specified in the treaty, and it is left to
local managers to determine them on a case-by-case basis.
Table 1. Coho status levels and Exploitation Rate targets
Status
High

Total Exploitation rate
41%- 65%
Lower benchmark
Moderate
21%-40%
Lower benchmark
Abundant
Up to 20%
Defining the stock status level using a measure of abundance is the first step in
the ABM process. It appears that smolt production and marine survival are key
measures of production and a considerable effort goes into monitoring wild and
hatchery smolt escapements and estimating marine survival.
The CoTC uses a Fishery Regulation Assessment Model (FRAM) to estimate the
fishery impact on coho stocks in southern British Columbia including Strait of
Georgia coho. This model uses coded-wire tag data from a base period (19861991) to estimate exploitation rates on 123 stock groups in 198 fisheries from
Alaska to California. As there are no directed coho fisheries in British Columbia
all exploitation will be associated as bycatch in other fisheries.

5

2.2
Canadian domestic requirements and background
Under the Fisheries Act Fisheries & Oceans Canada (DFO) has the mandate to
protect domestic stocks. DFO is responsible for coho, sockeye, chinook, pink
and chum salmon; the Province of British Columbia is responsible for rainbow
trout/steelhead, cutthroat trout and freshwater fishes.
2.2.1 Wild Salmon Policy
The WSP is a new approach to managing wild salmon, emerging from changing
attitudes from First Nations, industry and environmental organizations. These
groups have contributed to the sustainability of the wild salmon by reducing the
exploitation rates on threatened stocks and doing freshwater restoration projects.
As a result they are demanding a say in the management of Pacific salmon. The
expectation of these groups is that a proactive, forward thinking approach will set
clear conservation goals and acknowledges the importance of protecting
biodiversity for sustaining diverse healthy wild salmon populations, their habitats
and associated benefits (from Canada’s Policy for Conservation of Wild Pacific
Salmon, 2005). After several years of consulting with interested parties, the
WSP was formulated. Figure 1 shows the goals, objectives, strategies and
guiding principles of the policy.
Figure 1. Wild salmon Policy Overview
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Six strategies are identified:
1. Standardised monitoring of wild salmon stock status
2. Assessment of habitat status
3. Inclusion of ecosystem values and monitoring
4. Integrated strategic planning
5. Annual program delivery and
6. Performance reviews
Strategy 1: Standardised monitoring of wild salmon status: identifies three
action steps.
Action step 1.1 In order to safeguard the genetic diversity of each salmon
species, the basic genetic unit (Conservation Unit) needed to be defined.
Conservation Units are differentiated by run timing, spatial separation or genetic
differences (Holtby 2007).
Joint Adaptive Zones are an overlay of the marine and freshwater zones. For
the Georgia Basin, the Wild Salmon Policy (WSP) defines five zones which apply
at the genus level:
East Vancouver Island + Georgia Strait
Sunshine Coast + Georgia Strait
Boundary Bay
Lower Fraser + Georgia Strait
West Vancouver Island (Jordan River south)

(EVI+GStr)
(SC+GStr)
(BB+GStr)
(LF+GStr)
(WVI+WVI)

Major
Major
Minor
Not included
Minor

The Wild Salmon Policy operates at the Conservation Unit (C.U.) species level
(Irvine 2007). One C.U. may include several populations that, if extirpated, would
not be replaced through natural processes within a reasonable time such as a
human lifetime.
There are four Georgia Basin Coho Conservation Units:
East Vancouver Island + Strait of Georgia (EVI+GStr) to the Jordan River
Sunshine Coast + Strait of Georgia (SC+GStr)
Boundary Bay (BB+GStr)
Howe Burrard – which is not included in this report
Action step 1.2
Stocks will be assigned a status under colour code by
spawner abundance, with appropriate levels of intervention (Table 2):
Table 2: Wild Salmon Policy
Biological status zone

Red Zone

Amber Zone

Green Zone

Management intervention

High

Medium

Low

Spawning abundance

Low

Medium

High
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Abundance levels may be set according to minimum stock replacement of, e.g.,
three females per kilometre or according to ecosystem requirements including
providing food for bears or some intermediate level to meet other objectives such
as fishing opportunities. This needs to be defined.
Action step 1.3
Monitoring and assessment of the Conservation Units. The
system adopted is almost identical to the Stock Assessment method using
indicator systems with intensive and extensive approaches.
Future steps include assigning stock and habitat status according to defined
indicators and benchmarks (which are being determined at the time of writing) to
build an integrated strategic planning cycle to include escapement targets,
resource allocation for all users and habitat planning. This process will be open
and transparent and include all user groups. The Wild salmon Policy is intended
to capture declining stocks before they become candidates for COSEWIC
designation on a case-by-case basis.
2.2.2 Committee on the Status of Endangered Wildlife In Canada (COSEWIC)
COSEWIC has been in effect since 1977. The committee recommends species
for protection under the Species at Risk Act but that recommendation does not
automatically translate into SARA status. There are several designations under
this committee:
Designation
Endangered
Threatened
Special concern

Previously known as
Red-listed
Blue-listed
Yellow listed

There are no coho stocks designated as threatened or endangered in the
Georgia Basin at the time of writing and it is the objective of Fisheries and
Oceans Canada to keep it that way. The Interior Fraser River Coho were
designated as endangered by COSEWIC in May 2002 and the Cultus Lake
Sockeye and the Sakinaw Sockeye were designated as endangered in October
2002 but these are outside the scope of this report. There is an argument to be
made that wild coho in the Georgia basin be put on the endangered list, based
on current stock levels, since marine survival rates are below replacement levels
of 3% (Bradford 2000). Designation under COSEWIC is made on a case by case
basis.
2.2.3 The Species At Risk Act (SARA)
The Species At Risk Act was declared in 2003 with COSEWIC as the designating
committee. At present, the Interior Fraser River stocks are being considered for
SARA. No coho stocks in the Georgia Basin are being considered or designated
as threatened or endangered at present.
One of the consequences of the Species At Risk Act is that SARA-designated
species with no commercial value may become eligible for inventory status
funding. There is a concern that this could be at the expense of commercially
significant salmon stocks.
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2.2.4 Relationships to other management area designations
There are three Geographic Management Areas within the Pacific Region South;
the West Coast of Vancouver Island, Johnstone Strait and the Strait of Georgia.
Resource Management or Fisheries and Aquaculture Management comes under
the local Fisheries Managers in Nanaimo.
Oceans Habitat Enhancement Branch (OHEB) includes several departments:
Habitat Enhancement Branch (HEB) undertakes freshwater habitat restoration
and enhancement, and is based in Nanaimo. Georgia Basin coho are a high
priority for enhancement, as are the Cowichan chinook.
There are three types of hatchery under OHEB:
1. DFO Salmonid Enhancement Projects (SEP’s) e.g. Puntledge, Quinsam, Big
Qualicum, Little Qualicum and Rosewall Creek.
2. Community Economic Development Projects (CEDP) e.g. Nanaimo River
Stewardship Group.
3. Public Involvement Projects (PIP) e.g. the Englishman, Goldstream,
Chemainus & Bush Creek. These are co-ordinated by five Community
Advisors, based in Duncan, Nanaimo, Comox, Campbell River and the
Sunshine Coast.
Education Outreach Co-ordinators in Nanaimo and Victoria manage programs
with schools, including the Salmonids in the Classroom Program.
Pacific Streamkeepers groups and dozens of local conservation groups have
become a key mechanism for stream assessment and enhancement and are
identified as an integral part of the Wild Salmon Policy. They vary in the level of
activity and expertise but they do an enormous amount of work, operating smolt
fences and doing adult enumeration.
2.2.5 Stock Assessment Division (StAD) & the Southern BC Coho group
Mixed and Terminal stock framework
Mixed-stock fishery issues apply to the entire Georgia Basin since the dominant
commercial fishery in the Strait of Georgia is for the Fraser River sockeye. Prior
to 1995 the troll fishery took most of the coho from the west coast of Vancouver
Island. There is no targeted fishery for Georgia Basin coho at present but they
are taken as bycatch in many other fisheries and they are subject to high release
mortalities.
First Nations food social and ceremonial fisheries have the highest priority in the
harvest hierarchy.
Connections to other species
It has been suggested that coho and chinook smolts “compete” with pink and
chum smolts for food resources in the Strait of Georgia. Pink and chum smolts
migrate earlier and they may deplete the food supply before coho and chinook
migrate into the salt water. Given the low current marine survival of coho in the
Georgia Basin, it becomes even more important that we understand the food
structure levels in the Strait of Georgia.
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3.0

Current Coho Assessment in the Georgia Basin

3.1
Coho Conservation Units
The Georgia Basin consists of two Management Units under the Pacific Salmon
Treaty, East Georgia Basin and West Georgia Basin. The Lower Fraser
Management Unit also extends into the Strait of Georgia but these coho stocks
not included in this framework.
3.1.1 Georgia Basin – East includes all of Statistical Areas 15, 16 and 28, and a
small section of Statistical Area 13. On the northern boundary this MU extends
from the southern tip of the peninsula between Bute Inlet and Ramsey Arm (Toba
Inlet) south to the northern tip of Read Island. The eastern half of Read Island is
included, as is Marina and Cortes Islands. The boundary then follows the edge
of Statistical Areas 15, 16 and 28, south to Point Grey. This MU includes all river
drainages within this defined area. Stock Assessment activities in this MU
include:
•
•
•
•
•
•

Wild indicator smolt and adult fences at Myrtle Creek (Powell River)
A smolt enumeration project at Sakinaw Lake (funded by SARA)
Escapement counts by the Sliammon First Nation and Sechelt Indian
Band
DFO Charter Patrol and a StAD funded escapement enumeration crew
Sport fishing monitoring with creel surveys
18 Head Recovery Depots

There is an active beach fishery in Sechelt on returning clipped coho to the
Chapman Creek Hatchery.
For the purposes of this report, the Squamish, Capilano and Fraser rivers are not
included.
3.1.2 Georgia Basin – West includes all of Statistical Areas 14, 17 and 18, the
southern part of Area 13 and the northern part of Area 19. The northern
boundary extends from Seymour narrows due east through Quadra Island to the
southern tip of Read Island, then southeast to the southern tip of Cortes Island.
The boundary then follows the edge of Statistical areas 14, 17, 18 and 19 to a
point due east of Cordova Point, then west to Cordova Point. This MU includes
all river drainages within this defined area. Stock Assessment activities include a
wild indicator at Black Creek, hatchery indicators at Big Qualicum and
Goldstream Hatcheries, smolt estimates at Little River, Tsolum, Morrison
(Puntledge River tributary), Millard, Waterloo, Bush and Cowichan Lake, and
escapement estimates at Puntledge, Big Qualicum, Englishman, Nanaimo,
Cowichan and Goldstream Rivers. Sport fishing is monitored with creel surveys
and there are 51 Head Recovery Depots. There is an active freshwater fishery
on the Big Qualicum River, and First Nation fisheries at Big Qualicum, Nanaimo
and Cowichan Rivers.
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3.2
Intensive versus Extensive Surveys
The Intensive/Extensive approach has been adopted as the method of
assessment for coho and chinook salmon in the Pacific Region. Intensive
projects are the fenced streams that are monitored with staff, either in house or
through contractors, that produce high quality, precise, and accurate
enumeration of smolts migrating out and adults arriving back to natal creeks.
Smolts are coded-wire tagged and the number of tagged fish returning facilitates
the calculation of marine survival and exploitation rates.
Extensive projects cover a larger area than the intensive projects. They are
designed to provide population size data that is lower in precision and accuracy
than the intensive projects, however they have a greater scope and provide a
more complete assessment of the management unit. Previously there have been
three different types of extensive coho projects; adult escapement, smolt
enumeration and fry density estimates.
Intensive surveys were selected to represent typical streams for the region. The
extensive surveys are done to confirm data from the intensive work, to validate
the expansion to the Georgia Basin population as a whole (Figure. 2).
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Current Assessment Model
‘Intensive’ (CWT data)
Commercial
Fisheries

Sport
Fisheries

Escapement

Catch

First Nations
Fisheries

CWT release

‘Extensive’ (broad surveys)
Adult
Escapement

Smolt
Production

Exploitation
Rate

Marine
Survival

Stock Status

Abundance Based
Management Plan
Figure 2: Data flow chart for a typical Management Unit.
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3.3
Overview
The present assessment follows the coho life history. Historically, adult
escapements were monitored by stream inspections, snorkel swims and fences.
Fry counts were done to assess fry densities by metre of stream length and smolt
fences were the favoured method of determining productivity.
The complexity of the coho life history compounds the forecasting procedure but
the overall objective is to provide an estimate by stream to set the fishing effort.
The expected returns for the Cowichan, Nanaimo and Qualicum rivers govern the
harvest rate, even if the rates are extremely low.
3.4
Extensive Projects
Coho abundance in the Georgia Basin’s two MUs is determined by an extensive
approach. There are two population measures that are followed on an annual
basis. A third measure, the coho fry density surveys, was started in the 1990s
and ended in 2004.
3.4.1 Smolt enumeration. As coho generally have a three year life cycle,
collecting abundance information at the smolting stage has several advantages.
Smolting takes place at approximately half way through the life cycle, providing
an opportunity to assess the strength of the stock closer to the returning adult
stage. Counting smolts also has the advantage of being able to enumerate the
‘entire’ population as it parades past an accessible point with relatively little effort
required to collect and count them. Counting adult spawners will always have an
element of uncertainty. Secondly, getting an accurate enumeration of smolts
eliminates survival uncertainty in the freshwater phase of the life cycle.
Freshwater survivals are density dependent, and a year of a higher population
level results in a lower survival rate. Although the relationship can be modelled
for an individual system, there is still uncertainly with the survival rate depending
on environmental conditions such as low summer flows and bedload movement.
Coho smolts are enumerated at a series of fixed point counting fences or weirs.
The majority of these projects are operated by NGOs at minimal cost. Table 3 is
a list of the smolt projects in the Georgia Basin. This project was initiated by
Kent Simpson based on an assessment model used by the State of Washington
and smolt enumeration was given preference over adult counts. This project has
the advantage that local Streamkeeper groups can easily operate smolt fences
and this activity is preferred over stock enhancement. DFO provides a small
honorarium for the NGOs and pays for minor expenses such as construction
materials and safety gear.
Recently there has been increased interest in the coho smolt database and
relating changing migration timing as an effect of global climate change (pers.
comm. Steve Baillie).
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Table 3: Extensive coho smolt projects
Management Unit
Georgia Basin Mainland
Georgia Basin Mainland
Georgia Basin Mainland
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island
Georgia Basin Van Island

Area
15
15
16
14
14
14
14
14
14
14
14
14
14
17
18

Creek Name
Myrtle
Whittal
Sakinaw
Storrie
Woods
Black
Little River
Tsolum
Morrison
Millard
Waterloo
Englishman
Centre
Bush
Cowichan Lake

Method
Fence
Fence
Weir trap
Fence
Fence
Fence
Fence
Rotary Screw Trap
Fence
Fence
Fence
Rotary Screw Trap
Fence
Fence
Lake Net Trap

Years of Data
2000-2007
2000-2003
2003-2007
1998-2001
1998-2007
1985-2007
2000-2007
2005-2007
2002-2007
1999-2007
2002-2007
1998-2005
2000-2004
2006-2007
1997-2007

3.4.2 Adult escapement. Adult salmon spawners have been enumerated in the
Pacific Region for many decades. Prior to the formation of the Stock
Assessment Division (StAD) in 1995 the escapement data was collected
primarily by DFO Conservation and Protection officers and Charter Patrol
contractors. The reporting system was not set up to record and capture the
background information that was used to generate the escapement estimates so
this data is of limited use compared with later methods.
After StAD was assigned the task of providing salmon escapement data the
database that housed the information was revised to allow not only the
escapement estimate, but also a description of the precision and accuracy of the
estimate, and the derivation of that estimate.
In the late 1990s, between 55 and 80 creeks in the Georgia Basin were
enumerated and annual coho escapements were recorded. Activity was reduced
by budgets cuts in 2003 and by 2005, only 24 systems were being enumerated.
3.4.3 Fry density surveys. Coho fry density surveys were conducted throughout
the Georgia Basin in both MUs from 1990 to 2004. These surveys were done at
a standard set of sites that were repeated each year and were done during the
summer low flow period in August and September.
The fry surveys were started in the Cowichan watershed and the original purpose
was to use the lengths of age 0+ coho fry to produce a frequency histogram and
associated descriptive statistics of skewness and kurtosis. These statistics were
hypothesised to be a measure of the productivity of the system.
In addition to age and fork lengths, data was also collected on population density.
This information was used to assess the status of the coho stocks and was
included in the annual coho assessment and forecast papers presented to the
Pacific Science Advice Review Committee meetings. The set of sites were
expanded and at the peak of data collection there were data from throughout the
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Skeena watershed, the coast from Area 8 south through all of Vancouver Island,
the Sunshine Coast, Squamish, the Lower Fraser and Thompson Watersheds.
3.5
Intensive Projects
Exploitation Rate (ER) and Marine Survival (MS) are estimated using a codedwire tagged (CWT) cohort from a coho stock. The cohort is followed from tag
release through all marine and freshwater fisheries and finally to the spawning
population. Marine and freshwater removals are recorded separately because
these indicators are used, along with others, for the status of southern BC stocks
and any removals that are specific to an individual system are not applicable to
the larger aggregate.
There are two hatchery and two wild stocks of coho in the Georgia Basin that are
used for this assessment, with one other candidate for future consideration.
Table 4 shows the location, time series and approximate tagged release.
Hatchery CWT releases are adipose clipped but wild CWT releases are not.
Coded wire tagging has shown that even when all smolts passing through a
fence are tagged, a considerable percentage of the returning adults show no tag.
The percentage of untagged fish returning varies from 25-80%.
It is known that a small percentage of coded wire tags can be shed and that coho
stray from their natal stream but this does not account for the high number
untagged adults returning. It is believed that these fish migrated voluntarily or
were washed out of the river as pre-smolts in winter and that they survived.
Consequently, the marine survival and exploitation rates cannot be calculated
directly for that particular stock. Extrapolation between systems is not possible
because of the individual same-stream variability from year to year and sameyear variability from stream to stream is too great.
Intensive projects should be representative of the management unit they are in
and when possible they should discharge into marine waters to minimize data
problems. Coho fry movement within complex watersheds leads to inaccurate
smolt counts. These projects are expensive to operate and provide information
only on the system where they are located.
Table 4: Intensive projects in the Georgia Basin Management Units
Management Unit

Stat
Area

Stock

Type

Year released

No. of fish
released

GB West

14

Black

Wild

1976-1977

8K-151K

1983-2005
GB West

14

Big Qualicum

Hatchery

1972-2005

40K

GB East

15

Myrtle

Wild

1999-2001

1.6K-3.3K

2003-2005
GB West

19

Goldstream

Hatchery

15

1996-2005

20K

Formulae:
Exploitation rate is estimated by the formula:
(1)

ER =

Catch
Catch + Escapement

Where:
Catch refers to all coded-wire tagged coho specific to the release codes that
have been estimated to be caught in the Commercial, Sport and First Nations
fisheries that have taken place in marine waters.
Escapement refers to all coded-wire tagged coho specific to the release codes
that have entered fresh water. This includes any removals that resulted from any
fisheries that took place in fresh water or broodstock collection.
Marine survival is estimated by the formula:
(2)

MS =

Catch + Escapement
CWT release

Where:
Catch is estimated from a model
Escapement has the same definition as before.
CWT release refers to the number of coded-wire tagged coho specific to the
release codes. A correction factor could be applied for lost tags, but it is not
insignificant.
3.6
Marine Fisheries:
There is basically two types of marine fisheries potentially for coho. These are
highly mixed stock fisheries and local terminal fisheries. Historically the mixed
stock fisheries have occurred on the West Coast Vancouver Island (commercial
troll) and the Strait of Georgia recreational fishery. Both of these fisheries have
been absent in the recent past due to the low levels of abundance and a
redefining of allocation. The local terminal fisheries have occurred in some areas
were abundance have been determined as adequate and / or there is large
enhance portions of the return available.
There are currently no major directed commercial fisheries on coho in the Strait
of Georgia, but they may be retained in some other fisheries where Georgia
Basin coho and Interior Fraser coho are not usually encountered. Some small
terminal fisheries have occurred and are delineated usually by time and area
closures.
For all fisheries in which coho are encountered, they should all should be
checked for an adipose fin clip and the presence of a coded-wire tag. Heads
should be retained from fish with tags and submitted for decoding.
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3.7
Freshwater fisheries.
There are very few freshwater fisheries in the Georgia Basin GMA as of 2008.
Any removals from freshwater for any purpose (FN FSC fishery, Sport catch and
release or retention, broodstock removal) should be monitored so that the
number of coded-wire tagged coho can be counted or estimated from the four
indicators. Heads are not retained and it is assumed that the tagged coho
originated at the indicator site on that river. The ratio of tagged to untagged coho
will be determined from the broodstock collection (for hatchery stocks). For wild
indicator stream (Black and Myrtle creeks) there are no freshwater removals, and
the number of CWTs is determined at the counting facility.
3.8
Marine survival Forecast
The key fisheries management document is the Coho Marine Survival Forecast
for coded wire tagged fish from indicator streams. As listed above that includes
Black Creek, Qualicum River, Goldstream and Myrtle creek. Lang Creek is being
considered as a future candidate. The models used to forecast marine survivals
include:
3.8.1 Time Series models:
These are used on a year-by-year best-fit basis.
‘Like last year’ (LLY): the forecasted survival or abundance will remain the
same as that observed in the previous year;
Three year average (3YRA): the forecasted survival or abundance will equal
the mean of the previous three years of observed values;
One year trend (RAT1): the change in survival or abundance from last years
observed to this years forecast will equal the previous change (from that
observed two years ago to that observed last year); and,
Average three year trend (RAT3): the change in survival or abundance from
last years observed value to this years forecast will equal the mean of the
previous three changes.
3.8.2 Sibling model:
Robertson Creek jack returns for the previous year are used to forecast adult
returns for the current season.
3.8.3 Euphausiid model:
A factor derived from the Carnation Creek returns, compared with the previous
year’s euphausid shrimp abundance in Barkley sound.
It would seem self evident that similar model should be investigated for the Strait
of Georgia, since 64% of the coho are hatchery fish. Release timing is
undoubtedly a determinant in short term marine survival. At present all hatchery
fish are released on the same day which must deplete the local food resource,
drastically reducing the smolt survival rate.
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3.8.4 CPUE model:
Based on the catch of a research vessel of coded wire tagged fish/adipose fin
clipped (CWT/AFC) coho to Quinsam, Big Qualicum, and Inch Creek hatcheries.
3.8.5 Stock Recruitment model:
Area 12 and 13 escapements and returns are put through a Ricker stockrecruitment analysis to forecast recruitment and returns from observed spawner
indices in the brood year.
A retrospective analysis is done to choose the best fit to observed data. That
model is used to forecast the following year as marine survival or adult.
3.8.6 Distribution Forecast:
Salinity in the Georgia Basin is known to affect returning coho distribution and
this is factored in to the abundance forecast by the regression model:
Logit(pinside)= 1.002xSalinity -28.9
(N=23; adj. r2=0.69: P<<0,001)
Where Salinity is the mean of the monthly salinities measured at Chrome and
Sisters Island in February of the returning year. Confidence limits were
determined by regression analysis.
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4.0

Present Status of Coho Returns

4.1
Freshwater habitat is not believed to be the limiting factor for coho
salmon at the present time but it has an important role in their life history. Low
summer flows are a result of the Mediterranean-type climate with summer
drought lasting up to six months. The small coastal streams have always been
dewatered in summer, but the severity appears to be increasing.
Urban development, with rapid population growth, has increased the amount of
impermeable surface area in many watersheds with an increase in peak runoff
and permanent habitat degradation but municipalities are becoming more aware
of the issues and are moving towards “smart development”.
Logging activity and agriculture continue to impact streams but there is an
increasing awareness of the need for stream protection. The positive aspect of
all this is that it is relatively easy to improve freshwater habitat.
4.2

Marine habitat

4.2.1 Strait of Georgia
The Strait of Georgia is affected by surface runoff which increases turbidity and
reduces salinity and has been linked with the spawning migration (Simpson
2004). Water temperature is a determinant of productivity and predator-prey
distributions. Non-source pollutants including persistent organic pollutants
(POP’s) such as PCB’s and PBB’s are found in salmon and their predators.
Sewage treatment practices in some municipalities have changed little in 150
years. The impact of untreated sewage release in the Straits of Georgia and
Juan de Fuca cannot be beneficial for the marine environment.
4.2.2 Offshore conditions
Elevated ocean temperature affects the distribution of other species including
predators, e.g. hake. The increased frequency of El Nino affects surface
temperature and feed abundance. Coho in other regions are doing
comparatively well, suggesting that the issues are focusing in the Strait of
Georgia.
4.3
Marine exploitation rates
Of the indicator streams, the Big Qualicum best reflects the catch and
escapement histories (Figure 3) and marine survival/exploitation trends (Figure
4). Prior to the mid-1990’s, Georgia Basin fisheries exploitation rates were up to
90% for some hatchery populations. This was supported by marine survivals of
10-35%. After 1981, marine survival fell below 10%. From 1993 to 2000 it was
less than 2%. There was an increase to 8% in 2001 but it has since fallen to
historic lows and the directed coho fishery has since been closed.
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Figure 3: Catch vs. Escapement for the Big Qualicum River
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Figure 4: Exploitation vs. Marine survival for the Big Qualicum River
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4.4
Georgia Basin Coho Distribution
Of the 147 streams in the Georgia Basin with enumerated Coho populations, the
fish distribution (1995-2001 average) is as follows:
Table 5: Coho Distribution by stream type
Stream type
Hatchery and smolt fence
Over 100 coho, surveyed historically
Under 100 but surveyed occasionally
Unknown and not surveyed
Totals

No. of streams
19
39
60
29
147

No. of coho
41,276
16,453
1,986
~150
59,715

% of coho
69%
28%
3%
~0.3%

There are hatcheries on 19 streams that produce 69% of the coho and smolt and
adult escapement data for these systems is excellent and readily available.
Many of the streams that produce over 100 wild fish were surveyed by snorkel
swim and stream walks historically but this has been discontinued, except for
indicator streams, i.e., Black and Myrtle creeks. Information on the smaller
streams is decreasing and there are 29 streams for which no information is
available.
There are large systems on the mainland that are not assessed owing to their
remote location and budget limitations. Some of these systems such as the
Tzoonie, Brittain and Vancouver are glacial and would be very difficult to
enumerate.
In-depth trend analysis of the stream escapement data is difficult because the
assessment methods have changed significantly since 1953. Originally,
estimates were done by allocating streams to a size category rather than by
counting fish. Prior to 1995 there was little or no metadata to support the
escapement estimates. Since 1995 Stock Assessment has applied strict criteria
to the estimates making them much more reliable. Also, the above data are
spawner escapement counts and do not include jacks nor do they include the
annual catch. What the data do show (Tables 6, Figures 5) is a downward trend
in the Strait of Georgia coho spawning population of a 50-year period that is
reflected in the steady decline of the fishery from 2-3 million fish per year to
almost none.
There is good correlation between large, medium and small stream escapements
by year which supports the use of indicator streams.
The hatchery streams contribute an increasing percentage of coho over time.
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Table 6a: Shift in Georgia Basin Coho Distribution, 1954-2004
Percent Population
1954
2004
46
75
24
17
29
8

Stream category
Large
(>1000 coho)
Medium (100-1000 coho)
Small
(<100 coho)

Table 6b: 10-Year moving averages
Percent Population
1953-1962 1995-2004
49
66
26
24
25
10

Stream category
Large
(>1000 coho)
Medium (100-1000 coho)
Small
(<100 coho)
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Figure 5a: Annual Georgia Basin Coho Escapement History, 1953-2005
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Figure 5b: Ten-year moving average Coho Escapement History, 1953-2005
Georgia Basin Coho escapements 10-year moving average
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Table 7: Georgia Basin Hatchery Streams

RIVER
Cowichan River
Oyster River
Qualicum River
Nanaimo River
Englishman River
Puntledge River
Little Qualicum River
Goldstream River
Lang Creek
Napolean Creek
Rosewall Creek
Little River
Chapman Creek
Chase River
Sliammon Creek
French Creek
Shawnigan Creek
North Nanaimo River
Total coho
Percent of GB pop
Number of streams

Activity
CEDP and PIP Hatchery, local sport
fishers (Pinks)
PIP Hatchery
Hatchery, coho indicator
CEDP Hatchery, surrogate CH indicator
PIP Hatchery
Hatchery
Hatchery
PIP hatchery, coho indicator
PIP Hatchery
Hatchery
DFO rearing facility, PIP hatchery
PIP Hatchery, Smolt fence
PIP hatchery, possible coho indicator
Hatchery
PIP hatchery
PIP hatchery
Released from Goldstream, trap & truck
Adult transplants, fry releases &
fertilisation studies

Group
Cowichan Tribes (CEDP), Cow Lake Sal Enh
Soc (PIP)
Oyster River Enhancement Society
DFO
Nanaimo River Stewardship Group
Englishman River Group, ERWSP
DFO
DFO
GVSES
Powell River Enhancement Society
Nanaimo River SEP
Fanny Bay Enhancement Society
Little River Enhancement Society
Chapman Creek Enhancement Society
Malaspina U-C
Sliammon First Nation
French Creek Enhancement Society
GVSES
Nanaimo River SEP
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Ave Esc
1995-2001
8,643
6,214
6,127
4,286
2,658
2,312
2,185
2,058
1,644
1,013
966
853
825
429
397
383
190
92
41,276
69%
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5.0
5.1

Issues and challenges

The information gap
Coho Population Estimates, 1953-2003
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Figure 7: Georgia Basin coho escapement estimates, 1953-2005
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Figure 8: Coho escapement ‘surveys’ per year, 1953-2005
Since adult enumeration began in 1953 the coho populations have steadily
declined. From 1953 to 1998 the number of stream ‘surveys’ per year increased
from 56 to 91. After 2002 the number of surveys funded declined precipitously.
The loss of the extensive adult enumeration projects is hampering Stock
Assessment efforts to describe the stock status. Long term data series such as
the salmon escapement database cannot be replaced or re-created. It is
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imperative that the data be collected for the integrity of the FRAM process and
the obligations under the PST. Long term trends can be subtle but profound and
short term changes can be dramatic and irreversible. This is particularly true for
small coho streams since they are small, unobtrusive and so numerous.
5.2
Funding
Funding is essential to stock assessment operations. Professional skills are
required for consistent data collection at all salmon life-stages and there is a limit
to the quantity and quality of information available from NGO’s. Coho
enumeration is relatively easy to perform and is “low-tech” compared to other
species. A good, reliable assessment method has been fine-tuned for well over a
decade. Smolt and adult escapements are within easy reach and require modest
funding.
5.3
Marine survival
There has been a radical change in ocean conditions since the 1970’s. The
highest survival recorded for the Big Qualicum River was 36% in 1972. Since
1980 it has never exceeded 10% and from 1993 to 2001 it was 2% or less. This
has reduced coho stocks to critical levels in many systems and has the potential
to eliminate many runs altogether.
5.4
Staff levels and experience
The ageing fisheries workforce is not being replaced and Stock Assessment is
losing corporate knowledge. Additional staff is required to replace those who
have left, with a system that allows the hiring of seasonal staff, unlike the current
system. At current staff levels there is no backup and no opportunity for
mentoring or development training. There is a new generation of fisheries
managers who have never experienced a targeted coho fishery and who
perceive it as a thing of the past. In the near future there will be a new
generation of Stock Assessment biologists who have never seen it either and it
will be a learning experience for all concerned if it ever happens.
5.4
Other issues
The current status of Coho salmon in the Strait of Georgia is similar to the
Steelhead status in the 1990’s. Freshwater habitat is being affected by urban
development and forestry practices and the food web in the Strait of Georgia
appears to be degraded. Both species are subject to bycatch from sockeye
fisheries.
5.5
Climate change
Changes in salmon marine survival can be compared to the infestation of the
Mountain pine beetle. Climate change alone was thought to be a decadal
process that would accommodate dramatic northern shift of the boreal forest.
Few predicted the rapid infestation of the Mountain pine beetle on Interior forests.
The shift in marine survival was equally dramatic but less obvious.
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5.6
Small Stream assessment
Many small streams have never been assessed or surveyed for salmon
populations yet they may be important in the recovery process. There ought to
be a method for monitoring stock status in these streams.
5.7
Nutrient Cycles
Nutrient cycles are recognised in the WSP as an important component of the
salmon life-history. The role of salmon carcasses in fertilising the streams in
which they spawn is critical to the functioning of ultra-oligotrophic coastal
streams. The long term effects of high exploitation rates may be due to nutrient
removal as well as the elimination of spawners from the system.
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6.0

Proposed Coho Assessment and rationale

6.1
Hatchery-driven systems account for most of the Georgia Basin coho.
Smolt releases from DFO, CEDP and PIP hatcheries, supplemented by smolt
fence data, provides 69% of the gross smolt production.
Stream-specific marine survival can be estimated from the returning tagged
adults that enter the stream. The coho bycatch in non-targeted fisheries is
potentially a useful source of information and it could provide a better estimate of
marine survival information than the model used at present. This may require a
more aggressive CWT hatchery program and will definitely require greater effort
in the head recovery program for bycatch in other fisheries.
6.2
Large non-hatchery streams (over 100 spawning coho) account for 28%
of production, are not usually enhanced or augmented and therefore represent
wild stocks. These streams are accessible for spawner escapement surveys
(snorkel swims and stream walks) but not for smolt fences. The spawner count
can be estimated by the AUC calculation. With an adult-to-smolt survival model,
this would provide an estimate of smolt production for the brood year. There is a
safety issue with these surveys, requiring that snorkel swims and stream walks
should be done by trained personnel who are familiar with the streams. On an
aggregate basis the large stream populations mirror those in the hatchery
systems making extrapolation a viable option.
With all the habitat and stock enhancement work under way in the Georgia Basin
there is a case to be made for the creation of a set of sentinel wild coho streams
(Table 8) that should be left to their own fate without manipulation. These
streams would be used as wild indicators or controls for stock assessment. This
has been proposed in the past but has never been implemented. There is a
greater need now and in the future for this action to curb any tendency towards
over-manipulation of salmon habitat. This is one of the recommendations of the
Wild Salmon Policy and it needs to be given careful and serious consideration. It
may be the only way that un-manipulated wild salmon stocks can be monitored in
the future. Without some such program there may be no truly wild salmon stocks
left in two or three generations.

28

Table 8: Examples of large, non-hatchery streams on Vancouver Island
for consideration as candidates for sentinel stream status
Primary streams
Cowichan River System
Tsable River
Nile Creek
Nanoose Creek
Haslam (trib of Nanaimo)
Bonsall
Secondary streams
Trent River
Waterloo Creek
Beck Creek
Bush Creek
Bonell Creek

Ave Escapement
1995-2001
8,643

Area Comments

998
217
495
137
806

18
14
14
17
17
17

Small hatchery (closed?)
Last stocked in 2001
Side channel
No enhancement
Not enumerated
Stocked in 2001

946
92
104
145
112

14
14
17
14
17

Stocked in 1992
Last stocked in 1996
Not stocked
Adult & smolt fences
Later run than Nanoose

6.3
Small streams (those with fewer than 100 coho spawners) now account
for about 3% of the total production. Historically, they accounted for about 25%.
These streams are the most sensitive to degradation but there are insufficient
resources to enumerate them for either adult or smolts. Community groups are
already working on the larger rivers and it would be useful to direct them to do fry
trapping and possibly pole seining on small streams to determine coho fry
presence or absence and possibility an estimate of the previous year’s coho
spawners. Trend information may be possible if a CPUE approach were used.
With this information it should be possible to estimate the gross smolt production
from these streams.
6.4
Aggregate adult returns could be estimated by applying the Hatchery
Marine Survival and Wild Marine Survival to the smolt production. Marine
survival estimates would ideally factor in some measure of the Georgia Basin
trophic levels, e.g., a euphausiid model or plankton model applicable to smolt
migration period. The forecasted adult abundance could then be applied to the
ABM model.
Monitoring of wild and hatchery stocks would enable the implementation of two
separate abundance-based models to be applied (Tables 9a – 9c). This is
already implemented de facto by the differential retention regulations of wild and
hatchery stocks. Recognising the parallel models would allow the appropriate
calculations to be applied to, for example, the Cowichan and Qualicum Rivers,
independently of each other.
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Table 9a: Suggested Abundance-Based Management Model
Georgia Basin Wild Coho Model

Aggregate
Abundance
>500K

250K-500K

<250K

Wild smolts
Expected Marine survival
>8%
4%-8%
<4%
>10%
5%-10%
<5%
>16%
8%-16%
<8%

Wild adult forecast
Abundance
STATUS
>40k
20k-40k
<20k
>40k
20k-40k
<20k
>40k
20k-40k
<20k

High
Moderate
Low
High
Moderate
Low
High
Moderate
Low

Table 9b: Georgia Basin Hatchery Coho Model
Hatchery smolts
Aggregate
Expected Marine survival
Production
>2%
>6 M
0.5%-2%
<0.5%
>3%
3 M-6M
1%-3%
<1%
>4%
<3 M
2%-4%
<2%

Hatchery adult forecast
Abundance
STATUS
>120k
30k-120k
<30k
>135k
45k-135k
<45k
>120k
60k-120k
<60k

High
Moderate
Low
High
Moderate
Low
High
Moderate
Low

Table 9c: Coho status levels and Exploitation Rate targets
Status
Abundant
Moderate
Low

Total Exploitation rate
41%-65%
21%-40%
Up to 20%

6.5
How this information is used at present
From discussions with fisheries managers, it would appear that the stock
assessment is of little practical use at the present time. Coho stocks are so low
that the decision to open a fishery is based on the assumption that there will be
very little fishing effort and that very few fish will be caught. The aboriginal food
fishery appears to be the only concerted harvest effort on the Cowichan and even
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that is in doubt. With stocks at an all-time historic low, it is almost inconceivable
that they will recover to an abundance level that would permit a targeted fishery.
The present fisheries managers have never seen a targeted coho fishery and
they have very little expectation of seeing one in the future.
Stock Assessment staff are, to be blunt, despondent that historic data sets have
been terminated. The loss of stream inspection spawner counts has terminated
a useful data set at the very time when it would be most valuable.
On the other hand, it is generally well accepted that extensive fry counts are of
qualitative use only. The hypothesis that studying fry size distribution to
determine skewness and kurtosis is at best an indirect measure of productivity,
and it is no great loss.
The increasing reliance on volunteer help for stock assessment with smolt fences
leaves the department vulnerable to changes beyond their control. It is easy to
recommend that community groups be tasked to monitor small streams with fry
trapping, for example, but there is no accountability and little quality assurance
on the data. It often takes more effort to educate community groups than it would
take to actually do the work oneself.
Field biology and accounting have always made poor bedfellows because they
run to different and unrelated schedules. Accounting operates on a fixed March
31 year-end and salmon biology does not. A concerted stock assessment
program has to be planned a year in advance but it is often funded after it has
already been done. Stock Assessment staff are forced to operate as risk-takers,
by planning and executing their work without knowing if it will be funded. This is
a chronic state of affairs and is not unique to the federal agencies. It applies to
all branches of government and it will not go away. The only solution imaginable
would be to plan and budget one or two years in advance but would be very
difficult to accomplish. In the meantime, biologists are forced to play the odds as
if their work was a lottery or a casino game.
6.6

A Terminal Harvest Strategy

The objective of a coho terminal harvest strategy would be to assess the terminal
stock in order to allow a local fishery. The assessment could be accomplished in
several different forms, all providing some assuredly of allowing reasonable
escapement for conservation requirements.
The forecasting or assessment of abundance could occur through the
following:

•
•

Pre-season forecasts based on brood year escapements and survival
Assessment type fishing or fisheries – testing or small fisheries related to
historical catches (varying location, timing, gear etc)
o In river assessment (may utilize FSC and / or recreational fisheries
o Marine assessment (FSC or recreational fisheries)

Each terminal area might follow a slightly different assessment strategy and
would be dependent on what fisheries already occur in the area, and how precise
the assessment need be. A hatchery produced stock might involve precise
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counts of return whereas fisheries may be more aggressive, while non hatchery
stocks might involve a forecast range and/or a general TAC or harvest fishing
strategy.
For example, a decision matrix for abundance forecasting and fish harvesting
may be categorized into – high, medium and low, with appropriate estimates and
fishing actions. Again, this would dependent on the terminal area attributes.
6.7

The Cowichan River System – a case in point

The Cowichan River watershed is a large, complex system with a large lake that
has many tributaries. Of all the coho in the system, it is believed that about 75%
are spawned within a few kilometres of Cowichan Lake and that these fish move
into the lake to rear (S. Baillie, pers. comm). The tributaries to Cowichan Lake
can be monitored by streambank walks and fry counts and a smolt trap is
operated at the lake outlet. The lower reaches of the river are too fast for regular
snorkel swims and the water is too turbid for good visibility below Stoltz slide.
Coho are not counted on the adult fence because the water level is too high and
the fence is taken out before the coho arrive. Even the DIDSON cannot
distinguish between Pink and Coho salmon, or Chinook jacks, except by run
timing.
Forecasting on this system is problematic. However a combination of methods
may provide enough to categorize abundance levels to allow low impact fisheries
to occur. Available forecasting and / or assessment methods are as follows:
1. Spawner enumerations on the tributaries with snorkel swims in the upper river.
2. Smolt fence at the lake outlet, with a rotating screw trap near the estuary.
3. Adult fence in the lower river, with DIDSON scans near the estuary.
4. Research fishery in Cowichan Bay, including tagging for mark-recapture.
5. Monitoring the First Nations catch at Skutz Falls to ground-truth the above.
6. Fry surveys in the tributary streams, to compare those with a known
escapement to those without.
7. Extensive modelling to build a population estimate and to estimate the
abundance under the Coho framework.
8. Using the abundance forecasts and benchmarks to manage the fishery to the
appropriate harvest level, according to the various priorities i.e. Aboriginal
Fisheries, sport fishery and possible commercial harvest.
These forecasting methods then could form the basis of a decision matrix
allowing or not allowing low impact fisheries. These low impact fisheries could be
as follows:

•
•
•
•
•

FSC in-river spear
FSC in-river Skutz Fall dipnet
Recreation in-river retention
Recreation marine retention
Commercial bycatch retention

32

It is important to note that new fisheries should be monitored to assess and or
confirm the impacts. With accurate fishery information results, a potential exists
to utilize fishery information to assess stock abundance. In addition to
enumeration of catch, information on release and bycatch should also be
recorded.
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7.0

Conclusions

7.1
The abundance level benchmarks that drive the ABM process under the
PST need to be determined so they can drive the management process. The
limits of low, moderate and abundant levels need to be agreed on and
understood by all stakeholders. Since the likelihood is that terminal fisheries will
be implemented first this may be done stream by stream, starting with, e.g., the
Cowichan and Qualicum rivers. This may be an academic exercise at present,
but it will give potential harvesters an indicator for future reference.
7.2
Smolt production in the hatchery systems accounts for 69% of coho in
the Georgia Basin. The PST forecasting requirements can be met by factoring
this output with the hatchery marine survival, together with an estimate of the wild
smolt production and wild marine survival, to provide a forecast of hatchery and
wild returns.
7.3
Hatchery indicator streams are limited to Vancouver Island. Another
indicator is required for the Sunshine Coast to represent that area. Lang Creek is
a potential candidate.
7.4
Wild salmon indicators are required to maintain the monitoring of nonhatchery systems on Vancouver Island. A flexible and stratified strategy is
recommended, using established methods. Successful monitoring of wild stocks
will lead to better management and improved fishing opportunities as stocks
increase. Failure to monitor wild stocks would result in a lack of information for
management purposes and it would be a contravention of the Wild Salmon
Policy, the Species At Risk Act and other conservation measures. It could also
lead to the extirpation of some stocks.
Large streams should be monitored by snorkel surveys and stream walks to
provide in-season spawner escapement estimates on representative systems on
Vancouver Island. A suite of five or six primary sentinel streams and five
secondary streams is suggested, to be used as representative examples of
significant escapements with minimum historical stock enhancement. The
primary sentinel streams should be declared off-limits to enhancement and
releases, to protect their status as “wild streams” for monitoring purposes. These
streams should be monitored annually by fully trained personnel, under direct
supervision from stock assessment. Failure to monitor these streams may result
in the loss of information on the wild salmon production and would be in conflict
with the Wild Salmon Policy. It is particularly important on Vancouver Island,
where urban development is a serious threat to the long term viability of coho
streams.
Smaller streams now produce only 3% of the Georgia Basin coho but they need
monitoring for WSP, SARA and COSEWIC purposes. The only way to do this
under current funding is through existing community groups. A focused program
of fry trapping would provide information about presence/absence. It may be
possible to get trend data or to infer the previous year’s escapement for some
streams if CPUE methods were used. While the monitoring of small streams is
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the most problematic, it may also be the most urgent since these streams are
most sensitive to habitat degradation.
7.5
Marine survival forecasting is being done with several different models
at present. This is historic practice, and it provides the best data fit possible but it
may not be sustainable when new staff takes over in the succession process.
Forecasting would be greatly simplified and possibly improved by using fewer
models, as long as those models are appropriate to the streams in question.
Marine survival may be improved by measuring the marine food supply at the
time of release for wild and hatchery smolts. A monitoring system could be set in
place to do this, especially near the large hatcheries, to provide better forecasting
models. A benefit of this may be improved survival if hatcheries modify smolt
releases according to the local marine food supply. This issue is beyond the
scope of this report but Stock Assessment should be acutely aware of any
changes in smolt release procedures since they could dramatically improve
marine survival.
7.6
Improved communications between Stock assessment and Fisheries
Management would improve the overall assessment and management
processes, and probably requires regular, scheduled in-season meetings to
review data requirements, current forecasts and fisheries plans.
7.7
Post-season reviews would re-examine performance of the predictive
models, and direct improvements. Since the conservation of coho is dependent
on small streams which come under the direct jurisdiction of the municipalities, it
is recommended that a status report be sent to local government and to the
relevant conservation groups to stimulate the stream stewardship processes.
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Appendix 1 – Coho life history
(2005 BC coho frame draft, Feb23, KS.doc)

Coho (Oncorhynchus kisutch) occur from the 49th parallel to the Yukon River
system in Canada and are the most widely distributed salmon. They are most
abundant in coastal areas but there are populations in diverse habitats
throughout the accessible portions of virtually all Pacific drainages. The only
exceptions seem to be the uppermost Fraser and Yukon rivers.
Most harvests are in the recreational fishery. Although the abundance of Georgia
Basin (GB) and lower Johnstone Strait. (JST) coho is low and GB coho have had
an increased propensity for ‘outside’ distributions, the GB and JST units up to
about 10 years ago supported the largest sport fishery in the Region, in terms of
both effort and catch. Even assuming that the productive capacity is 20% less
than 20 years ago due to habitat loss, catches of about one million coho just in
the JST/GST fisheries are possible if the marine survival was 12%, the
exploitation rate was 55% and if there was a return to more frequent ‘inside’
years. High marine survival was common in the 1980’s and is comparable to
survivals seen now in Puget Sound stocks. Coho are not as valuable as chinook
on the west coast of Vancouver Island (WCVI) but they are still an important
resource there.
The following are some of the characteristics of most south coastal coho that
were considered in proposing ways of assessing them.
Fry:
•
•
•
•

•
•
•
•
•

•

favour pools in low gradient (<3%) reaches
utilize littoral zones of lakes and estuaries
probably utilize marine areas, especially inlets
migrations and dispersals may occur several times in the freshwater
habitat, probably to fully utilize local food abundances and find winter
refuges and possibly to avoid drying of stream reaches
fry may transit marine areas to colonize streams that lack spawners
there appears to be a genetic component to some of the above diversity,
e.g. habitat utilizations
social dominance behaviour is used in competition for food
winter refuge habitat are often limiting in streams but food is almost always
limiting
Stream habitat is fully utilized by coho down to very low spawner
abundances. Coho populations, at least stream rearing ones, have an
extremely strong compensatory response to low fry densities. Fewer fry
grow more and perhaps are less vulnerable to risk-taking foraging
behaviour.
Larger fry survive better through the winter.
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Smolts:
• More than 85% are age 1.
• May move down systems in fall/winter prior to emigrating in April -June
• May go to sea before April and survive. This is one hypothesis to explain
why a portion of jack and adult coho returning to many indicator streams
are not seen as smolts (as shown by the adult CWT rate being less than
the smolt CWT rate). The portion is highly variable in south coast
indicators and can large (more than 50%.
• A significant portion of the marine mortality occurs soon after ocean entry
• Smolts are robust and survive coded wire tagging well
• Probably related to their larger size, their vulnerability to downstream traps
is less than for other species.
Marine Life:
• Georgia Basin coho are thought to rear in the Strait until the fall when
jacks return to spawn and most of the rest migrate to waters off WCVI
• A proportion of sub-adult fish return to the Strait in the early spring. This
proportion is variable and it has been small more frequently in the last
decade than in the previous two decades. Those that do not return in the
spring largely remain off WCVI and return in the fall on their spawning
migration.
• JST stocks appear to remain in the JST/Queen Charlotte Strait area with
some off NWVI and the central coast. (We are not aware of any analysis
of whether these stocks are more wide ranging in years when most GB
coho remain ‘outside’).
Jack Spawners:
• Most surviving males return as adults. Some return as jacks after less
than seven months at sea.
• Jacks have the same attributes as adults (see below).
• Jacking rate in wild populations has a heritable component but it is
influenced by environmental conditions, related for example to smolt size
and time of smolt migration. Despite significant early marine mortality,
adult returns to hatchery and wild indicators in the south coast are only
weakly related, if at all, to jack escapements the previous year. A sibling
relationship (using jack returns to forecast adult returns in subsequent
years) was used to forecast adult returns on the north coast (Lachmach
R.) and a relationship in Puget Sound (Big Beef Cr.) is used to forecast
survival but the relationship has deteriorated in recent years.
Adult Spawners:
• Exhibit elusive behaviour
• Have dark coloration
• Utilize small streams, which provide cover and are often difficult to walk
• sparse densities
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•

•
•

Timing into small to medium sized streams usually coincides with fall
freshets. They may hold in large streams for several weeks, some even
entering freshwater in the summer as ‘summer-run’ fish. Summer run fish
may hold in the main stem river and spawn in tributaries.
little evidence of a propensity to stray between streams if the home stream
is accessible but barriers are a more common occurrence with these small
stream spawners
within their home stream, coho will quickly utilize spawning habitat that
becomes accessible

The relatively high intrinsic productivity of coho populations, their dispersion and
their use of small streams, has led to them being described as a ‘dandelion’
species. Stocks are closely related within Conservation Management Units. The
Interior Fraser populations are distinctive Columbia River stocks.
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Appendix 2 - Maps

Figure 9: Georgia Basin - East
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Figure 10: Georgia Basin – West
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Hatchery Spring Programs
By Tom Rutherford & Don Elliott Jr.

with a coded wire tag and adipose clip in total) were moved from the hatchery
This spring saw a number of in March, bringing the total number of into an additional sea pen at WestCan in
changes implemented at the Cowichan marked chinook smolts released this a sequential manner. The first was
ponded into the marine environment at
4 grams in early May and released 3
weeks later at 6.5 grams and the second
was ponded into the same net the last
week of May at 6 grams and released
mid June at 10 grams.
3) 500,000 smolts were released in
to the Cowichan River at the road pool
at a size of 6 grams in the 3rd week in
May.
These changes in production strategies have required much additional time
and effort with respect to tagging more
juvenile chinook, acquiring and installing net pens, fish culture activities at
Lake Cowichan and in Cowichan Bay,
and transporting juveniles to the sites.
Accordingly, staff at the Cowichan
River Hatchery have been extremely
busy this spring. They have also received excellent support from partners
in the community and would like to
thank the Nitinat River Hatchery crew,
River Hatchery in an attempt to increase year from the hatchery to 250,000 – Rob Hokanson and the Cowichan Bay
the number of adult chinook returning over 25% of the total release of 950,000 Volunteers, and Rob James at WestCan
Terminal for their timely assistance.
to the Cowichan River. The number of smolts.
Some of the new rearing and rechinook spawners in the Cowichan has
been decreasing consistently over the lease strategies employed this year inlast few years and was less than 20% of clude:
1) 300,000 fry were moved to net
the target in 2006. There are a number
of factors contributing to this situation pens in Cowichan Lake at a size of 3
including low marine survivals of grams (they are first “ponded” at the
hatchery and wild salmon due to chang- hatchery at a size of 0.5 grams). These
ing marine conditions and a high ex- were reared to 5.5 grams in the lake and
ploitation rate of Cowichan chinook then half were released into the upper
(over 70%). The situation is further Cowichan River estuary in Mid May
complicated by reduced water availabil- and half were ponded into Sea pens at
ity at the hatchery as a result of aging the WestCan terminal and released midproduction wells that, despite repeated June at a size of 11 grams.
2) Two groups of smolts (150,000
re-development, deliver significantly
less water than they originally did.
One component in the overall stratARTICLE CONTACTS
egy to address these pressures is to conCowichan Hatchery Manager: Don Elliott Jr.
(746-5741)
tinually work to maximize survivals
DFO
Community
Advisor:
Tom
Rutherford
(746-5137)
from the hatchery. Accordingly, some
Stock Assessment:
Steve Baillie
(756-7227)
new rearing and release strategies were
employed this spring.
Ian Matthews
(756-7178)
In order to properly assess the reFisheries Manager:
Gerry Kelly
(754-0208)
sults from these new strategies, an addiDFO web site: www.pac.dfo-mpo.gc.ca
tional 50,000 juveniles were marked
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How are coho counted in the Cowichan?
By Steve Baillie

Each year coho salmon return in the fall to start another
generation. This species is very widespread and occurs in
most coastal creeks and rivers including the Cowichan River.
Historically, coho
salmon abundance in the
Cowichan were estimated by local DFO
Fisheries Officers. They
would count coho in
several pools and tributaries and use that information to estimate the
number returning to the
river. This method was
based on personal experience and observations by the individuals.
These estimates were
reported to the local
DFO office. Unfortunately, the field notes were rarely kept so all that remains are
forms that only provide the total estimate. With no original
data to re-examine there is no way of assessing the precision
or accuracy of the escapement estimates.
In the mid 1990’s the Stock Assessment Division was
formed and the responsibility of counting salmon was transferred to this new group. At that time the salmon scientists
decided to make some changes. First, each estimate was to
be scientifically defensible,
with the data used to deInside This Issue rive the estimate available
for re-examination. SecRiver Closures
ond, due to limited repage 2
sources it would no longer
be possible to obtain an
Estuary Sampling Program
escapement estimate from
page 3
every creek each year.
Hatchery Spring Programs Finally, a new database
would be created to house
page 4
the data that would be generated from this new
Contacts
method.
Page 4
This brings us to the
Cowichan coho and how

this stock is counted. Coho enter this system from September through January and often during storm events when
water levels are very high. A solid counting fence, or weir,
is not feasible because of
high water. A fixed point
counting station such as a
tower would work if only
the water was clearer.
More feasible is the stream
survey where technicians
walk or swim down a river
and count the salmon. Unfortunately, we cannot
cover the entire watershed
using this method and typically only count certain
tributaries.
The challenge is to expand
the tributary counts that
have been collected since
the 1990s to estimate the escapement to the entire watershed.
If the proportion of spawners that occurred in the surveyed
tributaries was known then that could be used to expand the
counts to the whole watershed.
In the 1970’s there was a study by a fisheries scientist,
Lister, in which he had marked 7,000 coho in Cowichan Bay
and then proceeded to monitor their return to various areas
around the watershed. This provided information on the
distribution of coho spawners throughout the watershed.
Table 1 shows the proportion of escapement to some of the
more important spawning areas.
In order to get a reasonably accurate coho estimate part
of the upper mainstem should be enumerated. Unfortunately
in 2006 higher than average water levels prevented these
sections from being surveyed. Reaches that were counted
(Oliver, Mesachie, Pastuch, Robertson and Richards) only
represented only 14.9% of the total. The total coho spawners
estimated in these reaches was 373. Dividing 373 by 0.149
equals 2511, which is rounded off to 2500. This is the estimate of the coho escapement to the Cowichan River in 2006.
How can this model be improved?
1. Check to see if the proportions are still valid. Although
coho have high fidelity to natal areas, there may be some
changes since the 1970s. Currently the model assumes that
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there is no change to the distribution since Lister’s work,
with some minor modifications.
2. Count a higher number of sections. The Main 1 and 2
sections represent 45.1% of the total so by including these
two reaches you can get a reasonably precise estimate.
Table 1. Main coho spawning area in the Cowichan watershed
Location
Main 1

Description
Mainstem - lake down to Road Pool

26.4%

Main 2

Mainstem - Road Pool to Otter Pool

18.7%

Main 3
Shaw

Mainstem - Otter Pool to Skutz Falls
Shaw Creek, Cowichan Lk.

17.0%
6.5%

Robertson

Robertson River, Bear Lake

5.6%

Main SC

Mainstem side channels

4.1%

Mesachie

Mesachie Creek, Bear Lake

3.8%

Richards

Richard’s Creek, Somenos Lake

3.3%

Main 4-7

Mainstem - Skutz Falls to estuary

3.3%

Estimated
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Beach Seining in the Estuary

60,000

By Ian Matthews
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Cowichan adult coho escapement (3 year average)

From early May to mid June of this
year Cowichan Hatchery staff with the
assistance of DFO personnel beach
seined on a weekly basis in Cowichan
Bay and estuary. The target for this
sampling program was juvenile salmon,
primarily the wild and hatchery chinook
smolts that are migrating out of the
river at this time of the year. The reason
for this work is to obtain a better understanding of the migration timing, movements and potential interactions of the
chinook smolts as they move through
the Cowichan estuary and out into the
bay. This is a critical period of their life
cycle as they are making the stressful

River Closures for 2007
By Gerry Kelly & Willi Jansen

Cowichan chinook are a stock of
concern, with significant decline in returns since the mid 1990's. In anticipation of a low return and low water levels for 2007, the Fisheries
Roundtable has had a number of discussions concerning possible conservation
measures to be invoked in
2007. After a number of
meetings, review of available data, and considering
conservation measures put
in place in 2006, the following conservation decisions
were made by the Roundtable.
It is important to note
that decisions concerning
food fisheries by Cowichan
Tribes are a matter of bilateral negotiation between
Cowichan Tribes and the
Government of Canada.
However all participants at
the Table are able to review
and discuss data that relates
to stock status indicators
such as escapement estimates and water flow.
Cowichan Tribes will

commence the 2007 season with a reduction in open times for the in-river
chinook Food, Social, and Ceremonial
fisheries. Starting August 1, 2007, the
spear, gaff, and angling food fishery
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will be reduced from 7 days per week to
4 days per week. In 2006 the reduction
in fishing time did not initially apply to
angling. In 2007, all methods of fishing
will be closed at the same time. These
closures will be reviewed in
season by the Cowichan
Tribes Fisheries Committee.
The Recreational community continues to support the
measures taken to protect
Chinook in their marine
approaches (see inset Fishery Notice), as well as the
closure of All Chinook fisheries in Cowichan and Koksilah Rivers effective June
26, 2007. Also for 2007, the
Cowichan River will be
closed to all recreational
fishing, trout and salmon,
below Skutz Falls effective
August 1 to November 15.
The closure may be lifted
prior to November 15 subject to chinook escapement
estimates. The portion of the
river above Skutz Falls to
the weir at Cowichan Lake
will be open to fly fishing
only for trout. Chinook nonretention remains in effect.

transition to salt water and running the
gauntlet of predators such as herons,
otters and piscivorous fish that inhabit
estuaries.
A small skiff and a 30 metre beach
seine was used for this work. The seining was carried out in a range of habitat
types found around the Cowichan Bay
area, including rocky beaches, gravel
bars, sandy areas with eel grass and
mud flats. The goal was to sample the
same dozen or so sites each week. However, on occasion, lower than usual
tides made some of these locations inaccessible and alternate sites with similar

characteristics were used.
A record was kept of the salmonids
(chum, coho and chinook) that were
captured at each location, and in addition, all chinook smolts were measured
for fork lengths. This size data may
provide some indication of growth rates
in the estuary and any difference in
sizes between hatchery and wild fish.
The chinook were also checked for an
adipose fin clip indicating that it was a
coded wire tagged (CWT) hatchery fish.
Several other species of intertidal marine fish were caught in the sets, including young flounders, shiner perch,
sticklebacks, herring, gunnels, sculpins,
pipefish etc. Nearly all of the 184 chinook smolts caught were
from beach seine sets on the
North side of Cowichan
Bay, either along the beach
or in the mouth of the river's
North fork. A total of 438
chum fry were captured,
mostly on the North side of
the bay, although during the
first half of the sampling
program chum were also
found on the South side of
Cowichan Bay. It therefore
appears that chinook are
utilizing the same areas of
the bay as most of the chum
but are not as widely distributed. Only seven coho
smolts were caught, most of
them during early May and
all on the North side of the bay.
Chinook smolts ranged in size from
60 to 100mm in length and this data
will be compared to the average sizes of
hatchery chinook at the time of their
release. This information in conjunction
with the percentage of adipose clipped
chinook may help to determine the ratio
of wild to hatchery chinook caught in
the beach seines.
Two different size ranges of chum
were caught, one averaging 60 to 70mm
in length and the other group averaging
30 to 40mm. This may be indicative of
different origins for the chum such as

Koksilah spawners verses Cowichan
spawners, or perhaps a range of migration timing for different spawning
populations in the Cowichan River.
This year's beach seining work was
essentially a pilot project to test sampling methods and locations, and to
determine what is feasible for a proposed expanded sampling program in
the Cowichan Estuary area next Spring.
This more comprehensive program
could include limnological sampling to
monitor water chemistry, plankton
hauls to look at food types available to
the juvenile salmon, and habitat surveys
to better identify any critical areas used
by the chinook smolts as they move out
into the ocean. Estuarine areas provide
an important feeding and staging area
for young salmon as they move into the
next part of their life cycle.

Hatchery chinook caught in the estuary
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Fish exposed to chemicals pose threat
Environmental chemical contaminants and pesticides in fish pose
a potential human health hazard.
One of the greatest problems with
some pollutants is their tendency to
accumulate in animals, including
humans. The term for this process is
"bioaccumulation," which refers to
the ability of a chemical to accumulate in living tissues at concentrations higher than expected, given
the properties of the chemical. Bioaccumulation affects animals higher
in the food chain through contaminant build-up over time.
Contaminants pose the greatest
health concern in people eating significant amounts of fish, such as the
First Nations people. The risk to the
health of First Nations people has
not been extensively explored in the
Cowichan Valley with regard to

exposure to certain environmental
contaminants that bioaccumulate.
Several contaminants have been
identified as having adverse health
effects.
These include mercury, PCBs,
organochlorine pesticides
(Chlordane, DDT and DDT metabolites), and dioxins/furans. The contaminants that show greatest bioaccumulation are those that do not
dissolve in water, but do dissolve in
fats and oils; for example, dioxins/
furans and PCBs.
The Land and Fisheries Department at Cowichan Tribes is being
funded by Health Canada–
Environmental Health Services
(B.C. Regional First Nations Environmental Contaminants Program)
to conduct a research project that
will assess health and diet concerns

within the Cowichan Tribes territory
by gaining insight into contaminant
levels in fish and the assessment of
risks to human health and wellbeing. The focus of this study will be
to test three species of salmon
(Chinook, coho, and chum) to see if
there is presence of contaminants
(i.e. mercury and PCBs) in this important food source for First Nations
people.
Sampling of each species was
coordinated by the Cowichan River
Hatchery personnel between October and November 2006 and testing
of tissue samples will be conducted
in 2007.
Skin-on fillets with the fatty
belly-flap included will be used for
assessing PCB exposures and
skinless fillets will be used for assessing Mercury exposures.
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Chinook ‘Dead Pitch’
As with the fence program,
this marks the second year
that hatchery staff have implemented the dead pitch
program on the Cowichan.
This work involves crews in
boats floating the spawning
grounds on the Cowichan
counting and marking the
post spawn Chinook carcasses.
This process is repeated
and the number of marked
and unmarked carcasses recorded. Scales are also collected to determine the age
structure of the escapement,

and any coded-wire tagged
Chinook are collected for
decoding. Over time, this
information can be used to
determine an accurate estimate of the number of fish
spawning in the river.
This information is combined with fence counts,
hatchery broodstock information (and now DIDSON and
trap and truck records) to
arrive at an accurate estimate
of total Chinook escapement.
This year’s program was limited by the flood event that
occurred in early November,
which made it impossible to
negotiate the river and also
washed out the majority of
the Chinook carcasses.

TRAP AND TRUCK
This year extreme low water
conditions made it difficult
for returning Cowichan Chinook salmon to migrate upstream to the spawning
grounds.
In order to address this situation, Cowichan River hatchery staff carried out a “trap
and truck” program which
involved capturing the Chinook by river seining in the
lower river, and transporting
them by truck upstream to the
spawning areas. This program had never been attempted before but was quite
successful, with approximately 600 adult and 600

jack Chinook being moved
upstream to spawn naturally.
In summary, the 2006 fall
season was a busy one at the
Cowichan River hatchery,
with almost 30 people on the
payroll engaged in a variety
of stock enhancement and
stock assessment activities.
As we moved through the
holiday season there were
over 1,200,000 Chinook eggs
incubating at the facility,
with a survival to date of
over 95%.
Any questions regarding
hatchery operations can be
directed to Hatchery Manager
Don Elliott Jr. at 746-5741 or
DFO Community Advisor.
Tom Rutherford at 746-5137.
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What’s next for the Stoltz Slide?
When fisheries biologist Skip Rimmer and geomorphologist Rick Guthrie flew over the Stoltz Slide in a helicopter in
January 2002, they reassessed ongoing erosion that had long
been a point of concern for the health of the Cowichan River
and its aquatic life.
The Cowichan River is a prominent B.C. watershed with
significant anadromous and resident fish resources having an
estimated annual economic value of between $5.4 million
and $6.2 million (amounts in 1997 dollars).
Located 5.5 kilometres downstream from the Skutz Falls,
the Stoltz Slide is comprised of stratified silty, gravely sand

Low water forces Chinook to be trucked to spawn sites
From page 3

Sport Fishing
Advisory Board

Figure 1. Stoltz Slide looking upstream when river is
in flood, and flood channels are full.
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and topped by a half-metre
till cap. The slide has adversely affected the river
for decades by constant
erosion and instability during flood events.
Recent assessments indicate that erosion of fine
sediments, largely from the
Stoltz Slide, has significantly reduced salmonid
egg-to-fry survival in the
lower 20 kilometres of
river where sand and silt
deposition is most preva-

lent. These assessments emphasize that poor habitat conditions can “tip the balance against achieving salmon returns
that will rebuild stocks”. Consequently this remediation project is intended to improve the quality of Cowichan salmon
and steelhead spawning habitat, as a future hedge against
poor ocean survival conditions.
The Stoltz Slide erosion has two primary causes. The first
is the constant undercutting of the bank by the river itself and
the subsequent failing of sometimes large (truck sized)
blocks of sediment into the river. The second cause for the
slide is ponding water on the flat ground above the cliff, resulting in saturation of the sediments and increased hydraulic
pressures.
Initial mitigative efforts involved installing willow wattling at the toe of the
slide. It soon became apparent that
an effective solution
would require substantial effort and
cost. Starting in late
2004, a restoration
design was created
in co-operation with
Cowichan Stewardship
Roundtable Figure 2. The first stages of the respartners that include toration program included building
Cowichan Tribes a 3 metre high terrace at the bot(Chair), BC Minis- tom of the slide to limit sediment
try of Environment, entering the river, and construction
Fisheries
a n d of 11 bendway weirs to reduce eroOceans
Canada, sion.
Catalyst Paper Corporation, BC Wildlife Federation, Cowichan Sport Fishing
Advisory Committee, Cowichan Valley Regional District,
Cowichan Valley Naturalist Society, Cowichan Lake Salmonid Enhancement Society, Cowichan Community Land
Trust, and citizens of local communities.
Remedial work on the Stoltz Slide started in July 2006
and included:
• Reducing stream flows to 5 cms at the Cowichan Lake
weir to facilitate diversion of the Cowichan River mainstem.
Continued on Page 2
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Stoltz Slide restoration program begins
From Page 1

were slowly reduced. Instream work was completed by September 15, 2006.

• Installing approximately 320 gravel bulk bags across
mainstem river to construct a temporary dam to divert
mainstem river into a natural side-channel (known as
bypass channel) running on the inside and parallel to
length of work site.

the • The second and third phases of remedial work on Stoltz
the
Slide will most likely occur in 2007 and possibly 2008 and
the
include substantial gully stabilization measures (i.e., inthe
verted sand and gravel filters, horizontal drains, recontouring slopes) and bioengineering (i.e., gully check
dams, live staking and willow wattles, willow brush layers
• Salvaging any fish stranded by the de-watering of the
and anchored LWD).
mainstem river (July 13-17). Contractors and volunteers
salvaged an estimated 25-30,000 juvenile and adult trout,
Given the proposed scope and cost of the work – estimated
salmon and other fish species which were re-located to be $900,000 to $1.3 million – the restoration project will
downstream of the work site.
be completed over the next two to three years with funding
coming from multiple sources.
• This was followed by major earth works: channel excavation and construction of a 3 m high terrace along the toe of
For more information and a video of the remediation work
the bluff, and eleven bendway weirs (see Figure 2 on page check out http://www.waterbucket.ca/waterbucket/index.asp
1). Grading, rip rap and control riffle work continued and click on “Cowichan River Stoltz Bluff Restoration Prothrough early September.
ject Construction Part II”.
• The diversion dam was removed gradually between September 7 and 11 while stream flows in the bypass channel

Look for the next edition of the Cowichan Fisheries Round Table newsletter this spring.

Round Table members participate in workshop

Cowichan Salmon Round Table members present at the December 5th, 2006
meeting: Left to Right back: Kim Zak, Randy Dolighan, Paul Rickard, Wayne
Paige Sr., Willi Jansen, Bill Shaw, Karin Mathias, Steve Baillie, Don Elliot, Ed
Peniuk. Left to Right front: Gerry Kelly, Debbie Paltzat, Leroy Hop Wo, Elliot
Teskey, Tom Rutherford.

The Cowichan Fisheries Round
Table held a facilitated workshop
January 16, 2007 to develop a terms
of reference for the group.
Cowichan Tribes, Fisheries and
Oceans, BC Ministry of Environment, and recreational fishing interests were represented at the workshop. Commercial fishing representatives were unable to attend due to
weather conditions that day but have
expressed a commitment to the
process.
The workshop was held at the
Cowichan Cultural Centre and resulted in a first draft of a Terms of
Reference for the Round Table. Further discussions and editing by all
participants will continue with a
tentative completion date for a final
draft. That draft is scheduled for
early March.
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Cowichan River Hatchery has busy fall season
Capturing broodstock the
old fashioned way, trapping
and trucking salmon kept
employees busy
The Cowichan River Hatchery is situated on the lower Cowichan River, past
the end of Boys Road, and is operated
by Cowichan Tribes under contract to
Fisheries and Oceans Canada. The project represents a partnership that extends back over 25 years and has seen
many changes over that time. This past
fall has been one of the busiest on record with staff involved in a number of
enhancement and assessment activities
as the hatchery becomes a real focal
point for salmon related technical programming in the Cowichan Watershed.
The following provides a quick snapshot of some of the projects and programs carried out by hatchery staff this
fall.

prior to spawning. If the fish is not sufficiently mature the eggs will not be
viable. Each fish is handled individually, sorted, and spawned by hand with
the fertilized eggs being planted in bulk
incubators called “Atkins Boxes” in the
hatchery.
The rate of development of the embryo depends on the temperature of the
water. As the water supply to the incubation room is from deep wells, the
water temperature is a constant 11.5°C
which allows us to anticipate hatching
of the eggs into alevins (the larval form
of the salmon) prior to Christmas.

ery, a large cooling unit was installed at
a cost of $65,000 this past summer
complete with reservoir/recirculation
system, auto thermostat control, and
separate pipe runs and valving to all
primary incubators.
This unit will allow hatchery staff to
mark all chinook production with a specific otolith mark. In addition to this,
200,000 juveniles will continue to be
coded wire tagged as per the Canada/
US treaty agreement. This otolith mark
will allow us to determine the hatchery
contribution to Chinook escapement in
the Cowichan River as well as allow for
determining Cowichan chinook contribution to any fishery sampled on the
coast. Staff from Nitinat river hatchery
were instrumental in ensuring that the
infrastructure was installed in time and
on budget and their contribution is
gratefully acknowledged by the
Cowichan River hatchery.

Otolith Marking Program
This year funding was obtained from
the Pacific Salmon Commission to install otolith marking infrastructure at
the hatchery.
The otolith is a small bone in the ear
of the salmon. When water temperatures are varied during incubation an
identifiable mark is laid down in the
STOCK ASSESSMENT
otolith, similar to the rings on a tree. By
PROJECTS
STOCK ENHANCEMENT varying temperatures up and down over
PROJECTS
set periods of time individual marks can
Cowichan Counting Fence
This
marks the second year that the
be
applied
that
are
associated
with
a
Broodstock Collection
specCowichan
River hatchery was responsiThe Cowichan River Hatchery is one
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Over 700 adult and jack chinooks were
used for broodstock this year.
Hatchery Eggtakes
Once chinook adults are captured for
broodstock, they are trucked to the
hatchery where they are held in long
1.14 mm
concrete channels or “raceways” until
they are ready to spawn. This can take Figure 4: Right otolith from salmon
several weeks, depending on water temfry. Arrow indicates the location
peratures and the date of capture. All
of the single band thermal mark
females must be sorted for “ripeness”
made up of four (dark) rings.

DIDSON Fish Counter
Another new project for the Cowichan
River this year, the Dual Identification
Sonar (DIDSON) is a sonar based digital video recording system that has been
used successfully in a number of river
systems on the coast to enumerate upstream migrants. A DIDSON unit was
installed in the Cowichan close to the
Cowichan River hatchery early this fall.
and continued operations until December 14.
Continued on Page 4
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Chinook fence
removed after
migration
The Cowichan fish fence, installed
to enumerate mainly Chinook salmon
but also other adult salmon species and
steelhead, operated from Sept. 7 to
Oct. 27.
The fence is removed at this time
because the Chinook migration has
finished and because the fence cannot
be operated through the fall storms.
Since the coho run extends past Oct.
27, complete coho counts cannot be
obtained using the fence.
After the fence is removed, the fence
crew changes to Chinook deadpitch
(or carcass) sampling so that biosampling information such as length, sex,
age, and coded-wire tags, can be
obtained.
The total numbers of salmon counted through the fence this year were:
179 Chinook adults, 126 Chinook
jacks, 18 coho adults, 4 coho jacks, and
6 chum.
Using methods such as fence enumeration, snorkel swims and beach
seining, the preliminary estimate of
this year’s Cowichan Chinook run
returning to the river is less than 2,000
adults.
This return is the lowest on record
and has raised conservation concerns
resulting in a total fish closure of the
river and a combination fin fish closure/Chinook non-retention regulation for the bay until Nov. 16.
Extensive actions are being taken to
protect Cowichan Chinook in commercial, sport and First Nations fisheries.
More information on this will follow in an upcoming issue.

Hatchery Update
This year we have had to initiate a
'trap and truck' project for Chinook.
The low water level in the river hindered the upstream movement of
Chinook so the Cowichan River
Hatchery was contracted to capture
(using a seine net) and move (using a
truck with a live tank) Chinook salmon
from the lower reaches of the river to
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Guardians of the Cowichan River
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Cowichan River fisheries is managed
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The Cowichan fish fence was in place to enumerate the fall Chinook salmon run.
the spawning areas above Skutz Falls.
As of Nov. 6, 590 Chinook adults and 340
Chinook jacks were trapped and trucked.

Broodstock Collection
As of Nov. 6, 609 Chinook adults and 50
Chinook jacks have been collected for broodstock. The projected 1.4 million eggs will be
raised at the Cowichan Community Hatchery
until spring.

DIDSON Project
Experimental sonar used to
count migrating salmon
The DIDSON (Dual-frequency
Identification Sonar) is a small, highly portable,
high-resolution acoustic imaging system that
produces near-video quality images of fish targets.
The unit was installed on Sept. 18 at a site
on the Cowichan River near the Cowichan
Hatchery and is scheduled to extend into midDecember.
Since the DIDSON only records fish targets,
species composition is obtained by beach seining
regularly near the DIDSON site. The species
proportions and mark rates seen in the seine net
and at the fence is used to apportion the fish targets into their species.
Counts by species and adipose clip mark rates
will be compared between the DIDSON and

the fence (where species and adipose mark rates
are observed from the underwater video camera
mounted in the fence trap box).
Successful application of this device will allow
for more accurate and complete Chinook
escapement counts (i.e. particularly after the
fence is removed) as well as assessing the potential to acquire improved escapement estimates of
other salmon (primarily coho and chum) currently conducted using mark-recapture and/or
other visual estimation techniques.
Although the DIDSON method is experimental and results are preliminary, all indications are that the project is a success.
DIDSON results will be reported in a future
issue of the Cowichan Salmon Round Table.

The dual-frequency identification sonar is a
highly portable imaging system.

The regulation and monitoring of in-river fisheries on the
Cowichan River is managed co-operatively by Department of
Fisheries and Oceans (DFO) Fishery Officers and Cowichan Tribes
Fishery Guardians.
There are two DFO Fishery Officers located in Duncan, and the
Cowichan Tribes employ from four to six Officers (depending on the
season) that regulate and administer their fisheries programs.
Cowichan Guardians are appointed by the Minister under the
Fisheries Act, and accordingly have powers as Officers under the Act.
They are also Peace Officers under the Criminal Code and are protected as such.
The training of Guardians is normally handled by DFO Fishery
Officers. Cowichan Guardians wear dark blue uniforms with shoulder flashes and ball hats that clearly state who they are.
Although Cowichan Guardians for the most part deal with their
own fisheries and fishermen, they can and do have occasion to check
non-native fishermen on the river or out in Cowichan Bay.
Each year, after consultation with the Cowichan Tribes, a
"Communal Fishing License" is issued by DFO. The license reflects
the details of the years fishing plan and in general deals with fishing
times, gear, and species etc.
Licensing systems within DFO are typically accompanied by
"terms and conditions" that are attached to the license and become
part of the regulations that govern the fishery.
The Cowichan Tribes also have their own regulations that are recommended by their Fisheries Committee to Cowichan Tribes Chief
and council for approval and these are amalgamated into the Terms
and Conditions of the License so that all Officers (DFO and
Cowichan) can function within the Justice System.
A third document known as the "Enforcement Protocol" is also
attached to the license. This is an agreement between DFO Officers
and the Cowichan Tribes Officers that provides guidance and consistency in the administration and enforcement of the regulations.
For instance, in some cases it would state that a warning might be
given for a minor first offence. On other occasions charges would
likely be indicated as a result of a more serious issue.
It is generally regarded in the DFO, that Cowichan Tribes are very
progressive and responsible in the way they administer their Fisheries
Programs. They are one of the best examples in the Province of what
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Guarding the Cowichan. Back row from left: Andrew Peter,
John Elliott, Howard Jack. Front row from left: Jason Seward,
Wayne Paige Sr., Dan Norris. (Absent:Wayne Paige Jr.)
can be done in a spirit of co-operation.
Cowichan Guardians maintain an intense patrol schedule on the
river that covers all hours of the day. They remove nets and confiscate illegal gear, investigate complaints and violations, and proceed
with charges and prosecution as needs be.
DFO Officers provide training and liaise with local Crown Counsel
to move Cowichan initiated charges through the court system.
Fishery Officers patrol at various hours and monitor the Cowichan
Fishery as well, sometimes in concert with the Cowichan Guardians
and sometimes separately. DFO Officers assist and provide support
where necessary to ensure conservation goals are met.
Cowichan Guardians also assist their in-house biologist with dive
surveys and other stock assessment programs. They also co-ordinate
larger food fisheries and see to the distribution of fish within the community.
For the most part, in-river fishing by Cowichan fishers is accomplished by spear fishing or angling. Anglers must follow the same
rules as any other fisherman on the river. Only single hooks are used
and jigging is not allowed. The Cowichan Tribes do not allow nets
in the river except on very rare and special occasions, by permit from
Chief and Counsel. This almost never occurs. Any nets found otherwise are seized, and, if the fisherman is known, charges are a strong
probability.
Open days for spearing or angling are varied and reflect the run
strength and species composition in the river at the time. It is common to see spear fishermen along the Pembury and Clem Clem
bridges during the open days.
Continued on Page 2
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Recreational participation in Round Table
Recreational representatives ( Kim Zak, Bob Gallaugher, Paul
Rickard ) were elected from the local Sports Fishing Advisory
Committee to participate in the new Cowichan harvest round
table process. The local committee meets two or three time per
year to discuss the fishing opportunities in Port Renfrew and
Cowichan areas ( Areas 20 and 18, respectively).
•By participating in this committee, the representatives work
in the best interests of the fish while providing fair opportunities
for anglers, where possible. This venue provides the invaluable
opportunity for the recreational community and Cowichan
Tribes to learn about the others’ concerns and challenges, and to
find ways of supporting one another where possible.
•The committee focuses only on local harvest issues such as
Cowichan Bay and River, and not on outside or approach areas
which are coordinated through DFO at annual Salmon Working
Group meetings.
•The recreational community recognizes there is widespread
concern about the numbers of Chinook returning to the
Cowichan River, and at the last Salmon Working Group meeting, agreed to institute large areas in Georgia Strait where no
retention of Chinook is permitted. Over the last two years these
extensive Chinook non retention areas, found from Campbell
River to Cowichan River, have cut the catch of Cowichan
Chinook by more than half of the former annual catch. They
have actively supported this large reduction in catch and accompanying effort to try to increase the number of returning salmon
to the river.
•The current management action implemented for the
Cowichan River is a complete angling closure on all fin fish.
This will remain in effect until water levels increase making fish

1. Skutz Falls
2. Horseshoe
3. Canoe Pool
4. Hockey Pool
5. Marie Canyon
6. 66 Mile Trestle
7. Hockey Stick
8. Gazebo Run
9. Clay Banks/Summer Pool
10. Stoltz Pool Campground *
BC Parks
11. Sahtlam Lodge
12. Washout
13. Riprap
14. Hole in the Wall
15. Ranch Run
16. Bible Camp
17. Sandy Pool Regional Park
18. Picnic Grounds
19. 3 Alders
20. Behin’s Pool

less susceptible to harvesting and predation.
•The recreational community recognizes and appreciates the
Chinook conservation efforts by Cowichan Tribes in unilaterally and
voluntarily reducing their food fishery from the usual 7 days per
week to 4 days per week.
•The work of the Cowichan Guardians, who work in partnership
with the DFO Fisheries Officers in patrolling the river to ensure
legal and safe harvesting, is appreciated and supported by the recreational community. Their enforcement has been very successful this
year in protecting the drastically reduced numbers of naturally
spawning Chinook.
•Recently, discussions have been started regarding the possible reintroduction of some limited coho opportunity in the Cowichan Bay
which has been closed for several years. A cautious pilot study to look
at the recreational catch and effort for coho will be undertaken
through the use of record cards.

Cowichan River Guardians
From Page 1
DFO Fishery Officers and Cowichan Guardians participate as
members of the Cowichan Round Table Fisheries Harvest
Committee.
It is a wonderful opportunity for elected representatives of the
Sport Fish Advisory Committee, the Cowichan Tribes Fisheries
Committee and various DFO staff to meet and discuss many issues
relative to the health of the Cowichan River fisheries. It is also a
great forum to air concerns, clear up misconceptions and misunderstandings and start to understand the ‘other guy’s perspective.’
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Welcome to the the Cowichan
Salmon Round Table
Cowichan Tribes and Fisheries and Oceans Canada have shared
a long history of challenges, conflict and concerns over the
Cowichan River.
In 2003 both groups decided that many of these local issues
could be solved with an open and direct discussion.
Hence, the two governments and other groups (recreational)
interested began meeting on an ad hoc basis to try to solve some
of these issues. These issues centered around stock assessment,
enforcement, enhancement, and the financial challenges facing all
groups.
To date this Harvest / Assessment /Enhancement Round Table
has become a very productive and action oriented group, which
has dealt with numerous issues and concerns. The Round Table
focuses on salmon assessment projects (enumeration fence, biological samples, catch estimates, tagging), harvest of salmon,
enforcement by Cowichan Guardians, and DFO Fisheries
Officers, enhancement by the Cowichan River Hatchery, and the
funding to carry out these projects.
This group compliments existing groups such as the Cowichan
Stewardship Round Table and the Water Round Table.
The responsibility and scope of the Harvest/ Assessment/
Enhancement Round Table mainly concerns local /terminal projects and issues.
This multi-stakeholder committee has no formal jurisdiction
and does not replace higher level Federal government and
Cowichan Tribes agreements or discussions.
This group works on day to day operational projects, sharing

solutions, assisting each other, saving money and doing a better
job. The Round Table process has enhanced communication and
relationships, provided cost savings, supplied appropriate expertise
to programs, and has created a new way of doing business which
has, and hopefully will continue to, benefit the entire Cowichan
Valley.
Currently this group is co-chaired by Cowichan Tribes and
Fisheries and Oceans with meetings occurring primarily between
September and November.
Current participants include:
From the Cowichan Tribes: Ernie Elliott, Larry George,
Wayne Paige, J.R. Elliott, Debbie Paltzat, Wayne Paige Jr.
From Fisheries and Oceans Canada: Leroy Hop Wo, Gerry
Kelly, Tom Rutherford, Elliot Teskey, Willi Jansen, Steve
Baillie, Bill Shaw, Karin Mathias.
From the Sportfish group: Kim Zak, Paul Rickard.
As a result of the information shared, the Cowichan Salmon
Round Table newsletter will include information volunteered by
the participants to provide a public forum and means of conveying
information regarding current issues surrounding the Cowichan
River.
The newsletter will be produced twice in November, twice in
December and once a month for the remainder of the year.
Feedback or comments regarding the newsletter can be directed to Karin Mathias at mathiask@pac.dfo-mpo.gc.ca or Debbie
Paltzat at debbie.paltzat@cowichantribes.com.

21. Horseshoe Creek
22. Onion Pool
23. Cedar Log Pool
24. Corner Pool
25. Holt Creek Pool
26. Robertson’s Pool
27. Long Pool
28. Cabin Pool
29. Leaning Fir
30. Vimy Pool
31. Long Pool
32. Hawkins Run
33. ŒS’ Pool
34. Pipeline
35. Indian Pool
36. Quinn’s
37. Paradise
38. Catalyst Pumphouse
39. White Bridge
40. Black Bridge
41. Silver Bridge

MAP DESIGN BY PAMELA WILLIAMS

The Cowichan River Basin from Skutz Falls at left to the river’s mouth at Cowichan Bay just south of Duncan. Note the extent of Cowichan Tribes' Reserve Land along the lower half of the river (not shown on the Haig Brown Fly Fishing Association,Victoria,
BC map).While accessing, and/or travelling down the river, please respect these Reserve Lands.
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TERMS OF REFERENCE
COWICHAN FISHERIES ROUNDTABLE
Preamble
The discussion and decisions made at this Roundtable do not abrogate agreements
between or among Cowichan Tribes, Government of Canada, Fisheries & Oceans Canada
(DFO) and Province of B.C., Ministry of Environment (MOE) in government to
government discussion.
Purpose
To engage in a participatory process to build trust and improve communication between
all involved parties in order to make agreed upon, timely and informed fisheries decisions
that benefit our ecosystem, our communities and all stakeholders.
Geographical Area
The geographical area of interest as it relates to fisheries decisions by the members of this
Roundtable is defined below.
For greater clarity and certainty, participation by Cowichan Tribes in this roundtable
process shall not define or limit the existence, nature or scope of any Aboriginal or treaty
rights that are or may be claimed by Cowichan Tribes.
This geographical area of interest for the members of this Roundtable includes:
• Cowichan River and all tributaries,
• Cowichan Lake and all tributaries,
• Koksilah River and all tributaries,
• all streams flowing into Cowichan Bay,
• and the marine terminal area defined as the portion of Statistical Area 18 bound to
the north by Grave Point to Erskine Point, and to the south by Cape Keppel to
Hatch Point.
Participants
Participating in this process are official representatives from Cowichan Tribes, DFO,
MOE, Sport Fish Advisory Committee, Commercial Salmon Advisory Board, and other
agreed upon groups not currently represented. Each group may invite, advisors/observers
or additional resource people as required.

Decision Making
There is to be one designated representative from each group (Cowichan Tribes, DFO,
MOE, Recreational fishers, Commercial fishers, and any other sector if agreed to by all).
Decision making is to be by consensus among the designated representatives. We define
consensus as agreement among the designated representatives of each group. The goal is
full consensus.
•

Full consensus – all designated representatives agree and fully support the
decision.
Working consensus – not all designated representatives fully support the decision
but all can agree to live with it.

•

A full or working consensus is required before a decision/recommendation will be made
by this Table. Every effort will be made to explore, understand and accommodate the
interests of dissenting viewpoint(s). In forwarding a decision in which there are
dissenting viewpoints, these viewpoints shall be included as well.
Decision making is to be conducted with the acknowledgement of linkages from and to
other management processes.
Meetings
Conduct
• Meetings will be co-chaired as determined by the Roundtable.
•

Communication at meetings is to be respectful, considerate, honest, and issue
focused.

•

All viewpoints are to be encouraged and considered.

•

The participants will make every effort to resolve issues at the table and will
avoid seeking alternative decisions outside this process.

Location
•

Meeting locations are to be flexible and determined by the Roundtable.

•

All groups are encouraged to host meetings.

• When meeting costs are not covered by the host, compensation for meeting
costs will be the responsibility of government.

Scheduling
The meeting schedule is to be agreed upon and fixed as far in advance as
possible. Frequency of meetings will vary with season and needs. Additional
meetings will be scheduled as required.
•

Participants commit to schedule meetings with as much advance time as
possible to allow for review of issues and thorough preparation.

•

In-season emergency meetings:
Participants commit to being pro-active in work planning to avoid
emergency meetings when at all possible.

•

In extreme cases, such tools as evening conference calls will be considered to
facilitate participation of all parties.

Sharing of Information
•

Information/data will be shared in a timely manner.

•

Participants recognize they are sometimes working with preliminary data to
aid discussion in a timely manner, and they will take this into account when
considering issues before the Table. Even though preliminary in nature, such
data should have a sound and credible basis for consideration by the Table.

•

Co-chairs are responsible to ensure that an agenda is circulated prior to each
meeting, and that the minutes of each meeting are recorded and circulated.

•

Periodic public newsletters will be prepared as needed.

•

All participants will ensure that they attend meetings prepared to address
agenda items.

Duration of Terms of Reference
The length of time the terms of reference will be in effect is for a one-year period
following acceptance. At this time, the Roundtable members will review and if
necessary, revise the terms of reference.

