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EXECUTIVE SUMMARY 

Annual estimates of returns of each salmon species to each Statistical Area and Conservation 

Unit (CU) on the North and Central Coast (NCC) of British Columbia are derived from data 

collected during spawning escapement surveys.  The 2006 Core Stock Assessment Program 

(CSAP) review identified escapement monitoring as a top priority within the CSAP for NCC 

salmon.  An initial set of escapement “indicator streams” was identified for each stock group 

based on historical time series, the reliability of escapement estimates, and the methods and costs 

of obtaining these data.  This information was used to prepare the 2006 escapement monitoring 

strategy for NCC salmon stocks.  However, the implementation of this strategy has fallen short 

of the goals in recent years.  The number of NCC streams with escapement estimates peaked in 

the mid-1980s at over 1500 streams, declined to less than 1000 streams in 1994, and reached an 

all-time low of 476 streams in 2014.  A set of streams referred to as “indicator streams” have 

been more consistently monitored over the years but coverage of these critical streams has also 

decline in recent years such that only 51% of the 679 indicator streams were surveyed in 2014.   

The decline in escapement monitoring effort and the importance of these data for annual 

assessment of stock status prompted this review of the escapement indicator streams and the 

discussions regarding survey priorities, methods, and costs with the groups that have been 

conducting these escapement surveys in recent years.  These discussion included representatives 

from Fisheries and Oceans Canada (DFO), Charter Patrol (CP) operators and most of the NCC 

First Nations.  Each individual or group was provided with an Excel file that contained all the 

available escapement estimates and meta data for each NCC stream and identified those streams 

that were previously classified as “indicator streams” for each species.  Individuals were asked to 

identify any indicator streams that should be removed from the list priority streams to monitor 

each year and streams that should be added to the list to fill monitoring gaps, improve coverage 

of a statistical area or CU, or provide more reliable escapement estimates than one or more of the 

current indicator streams.  This report provides a series of tables which summarize of our 

findings by monitoring method for each Statistical Area, monitoring group, species, and CU.  

Recommendations are provided regarding how to ensure the annual surveys of indicator streams 

are conducted in a consistent and sustainable manner. 

The total estimated cost for annual monitoring of the NCC salmon indicator streams is 

approximately $2.5 million.  Available funding in recent years from DFO, First Nation 

Agreements, and NGOs has covered $1.7 million (66%) of the required annual funding.  

Therefore, the additional annual funding required to ensure most of the NCC indicator streams 

are monitored each year is $0.8 million.   There should also be a commitment of at least $0.4 

million per year for 5 years for experts to train the escapement monitoring crews, build the 

capacity within First Nations and seek funding from sources that could cover some of the capital 

costs related these escapement monitoring efforts.  Given the value of Northern BC salmon 

fisheries to First Nations, recreational anglers, commercial fisheries and Canadians in general, 

this is a very small additional commitment to ensure that the most critical data for salmon 

management is collected each year.
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BACKGROUND 

The purpose of the salmon stock assessment program is to provide the information on stock 

status, trends and productivity required to inform and guide the decision making process related 

to salmon stocks and fisheries.  Stock assessment data are required to address issues related to 

conservation, fisheries management, biodiversity, fish habitat, and the effects of climate change. 

In 2004, a project was initiated to define the Core Stock Assessment Program (CSAP) for North 

and Central Coast (NCC) salmon stocks and identify groups interested in participating in the 

delivery of the CSAP.  The 2004-06 project built on the work undertaken by DFO and Indian and 

Northern Affairs, Canada (INAC) for First Nation Treaty negotiations (English et al. 2004), 

DFO’s internal stock assessment reviews (Blair Holtby, pers. comm.), the Pacific Salmon 

Foundation (PSF) Science Advisory Panel and the Pacific Fisheries Resource Conservation 

Council (Riddell 2004).  The CSAP review included the definition of stock assessment 

objectives, discussions with regional biologists and fisheries managers to define stock groupings 

and an initial set of core stock assessment activities and methods for each salmon species 

(English et al. 2006).   

After extensive discussions with regional DFO biologists, the PSF Science Advisory Panel, and 

technical representatives from North Coast First Nations from 2004-06, there was general 

agreement on five objectives.  The CSAP should provide:   

a. Long-term data sets on stock status and trends needed to identify conservation concerns 

before they become serious; 

b. Timely information on annual stock abundance for pre-season planning and in-season 

fisheries management; 

c. Periodic assessments of productive capacity required to refine stock management targets 

and decision points for fisheries managers;  

d. Information on freshwater and marine survival that can be used to assess the effect of 

climate change and other large-scale processes; and  

e. Opportunities to collect information on biodiversity and fish habitat that will augment 

other programs that specifically address these issues.  

While stock assessment programs typically focus on one or two objectives, the CSAP focused on 

activities that address multiple objectives and require a long-term commitment from delivery 

partners.  These are the core programs that must be maintained regardless of status of specific 

stocks or fisheries.  Additional programs may be necessary to address local changes in fishing 

pressure and conservation concerns for specific stocks. 

The 2006 review identified escapement monitoring as a top priority within the CSAP for NCC 

salmon.  Escapement monitoring provides the bulk of the data typically used to assess the status 

of salmon stocks and consumes a significant component of the annual stock assessment 

resources.  Consequently, most of the discussions focused on reviewing escapement monitoring 
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plans, procedures, and sampling designs.  An initial set of escapement “indicator streams” was 

identified for each stock group based on historical time series, the reliability of escapement 

estimates, and the methods and costs of obtaining these data.  This information was used to 

prepare the 2006 escapement monitoring strategy for NCC salmon stocks.  However, the 

implementation of this strategy has fallen short of the goals in recent years.  

The number of NCC streams with escapement estimates peaked in the mid-1980s at over 1500 

streams, declined to less than 1000 streams in 1994 and reached an all-time low of 476 streams 

in 2014 (Figure 1).  A set of streams referred to as “indicator streams” have been more 

consistently monitored over the years but coverage of these critical streams has also decline in 

recent years such that only 51% of the 679 indicator streams identified in 2006 were surveyed in 

2014 (Figure 2).   

 

 

Figure 1. Number of streams surveyed each year. Figure 2. Percent of indicator streams surveyed each year. 

The decline in escapement monitoring effort and the importance of these data for annual 

assessment of stock status prompted this review of the escapement indicator streams and the 

discussions regarding survey priorities, methods, and costs with the groups that have been 

conducting these escapement surveys in recent years.  

The following is a list of some of the most obvious and compelling reasons for obtaining 

spawning escapement estimates for the indicator streams: 

 to implement Canada's Wild Salmon Policy (WSP); 

 to monitor the health of salmon stocks for conservation; 

 to assess the effect/impact of fisheries and other local activities (e.g. logging, mining, 

etc.) on salmon stocks; 

 to set and adjust management goals (e.g. escapement goals, harvest rules, etc.); 

 to meet Canada's commitments under the Canada/US Pacific Salmon Treaty; 

 to maintain Marine Stewardship Council (MSC) certification for the BC commercial 

fisheries for sockeye, pink and chum salmon; 

 to continue the current 50-61 year time series of annual abundance estimates for BC 

salmon (e.g. http://shiny.lglsidney.com/ncc-salmon/); 
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 to successfully negotiate modern Treaties with BC First Nations that harvest salmon (e.g 

Nisga'a, Tsawwassen, Maanulth, and many more in process); 

 to provide First Nations and local communities with meaningful jobs related to salmon 

management and stock assessment;  

 to ensure salmon resources are managed in a responsible manner for the benefit of current 

and future generations.  

When one looks at the above list it is hard to understand how escapement monitoring efforts 

have been allowed to decline to the point where we are only monitoring 51% of the 679 indicator 

streams identified by fisheries managers and First Nations as the most reliable indicators of the 

health for over 120 salmon Conservation Units (CUs) and over 3500 spawning stocks on BCs 

North and Central Coasts (NCC).  

The following sections describe the methods used to compile and review the information 

available for NCC salmon streams, existing escapement monitoring programs and identify a set 

of escapement indicator streams for each CU and statistical area and salmon species.   

METHODS 

The review of the NCC indicator streams was conducted by contacting representatives from most 

NCC First Nations, Charter Patrol (CP) operators, DFO, and some non-governmental 

organizations (NGOs) (see Table 1).  Each individual or group was provided with an Excel file 

that contained all the available escapement estimates and meta data for each NCC stream and 

identified those streams that were previously classified as “indicator streams” for each species.  

Individuals were asked to identify any indicator streams that should be removed from the list 

priority streams to monitor each year and streams that should be added to the list to fill 

monitoring gaps, improve coverage of a statistical area or Conservation Unit (CU), or provide 

more reliable escapement estimates than one or more of the current indicator streams.  The 

review for each area was facilitated by classifying the streams into the following three 

categories:  

1. indicator streams with escapement estimates in at least three of the eight years 

(2007-2014) since the 2006 review;  

2. indicator streams with two or fewer escapement estimates from 2007-2014; and  

3. streams that were not previously identified as indicator streams but had four or more 

escapement estimates from 2007-2014.   

These streams were colour coded using green, red, and purple shading, respectively, so they 

could be readily identified in the Excel file and on maps for the Central Coast.  In most areas, 

several phone conversations or conference calls were required to complete the review process.  

The first call described the purpose of the review, explained the information contained in the 

NCC Streams file and the format for providing feedback for each existing or “new” indicator 

stream.  These introductory calls often included individuals and groups with interests in multiple 
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areas (e.g., North Coast and Skeena First Nation Stewardship Society, Central Coast Indigenous 

Resource Alliance).  A second call was usually required to obtain the feedback from internal 

reviews or discuss the information provided.  Once a revised list of indicator streams was defined 

for an area, a third call was often required to obtain information on the recommended 

escapement monitoring methods, annual costs for each stream and group interested in conducting 

these surveys.  Several groups (e.g., Nisga’a, Gitanyow, and DFO) provided estimates of the 

annual costs of conducting stream surveys, fence or mark-recapture operations based on past 

experience.  Other groups (e.g., Central Coast First Nations, CP operators) provided estimates of 

the daily costs for conducting stream surveys and relative ratings of the effort required to 

conduct surveys for each stream.  The relative effort ratings used were:  

Easy = three “easy” streams could be surveyed in a single day;  

Medium = two “medium” streams could be surveyed in a single day;  

Hard = only one “hard” stream could be surveyed in a single day; and  

Hard+ = two days required to survey one “hard+” stream.   

Since many Chum indicator streams are also Pink indicator streams and the two species are 

counted during the same surveys, the cost per stream was split equally between these two 

species.  This information was combined with estimates of the daily survey costs for each group 

based on a minimum of three surveys per stream to compute the annual monitoring cost 

estimates for each indicator stream (stream-species combination).  All of this information was 

organized into a single file to facilitate the preparation of summary tables of the number of 

indicator streams and associated monitoring costs by survey method for each statistical area and 

monitoring group for all species combined or broken down by species or CU.  

RESULTS 

The more than 30 individuals contacted during this review identified a total of 642 stream-

species combinations that should be monitored to provide annual estimates of escapement in 

even-numbered years (Table 2).  Since some streams are not monitored for Pink salmon 

escapement in odd-numbered years due to very low returns, there are fewer indicator streams 

(624) in odd-years.  The even-year escapement indicator streams included 529 streams that were 

previously identified as escapement indicator streams and 113 new stream-species combinations 

to be monitored using visual survey techniques.  One potential new counting fence was identified 

for the Chuckwalla River in Area 9 where escapement estimates could be obtained for 4 species 

(Chinook, Coho, Pink, and Chum).  The Chuckwalla River was previous identified as an 

indicator stream for each of these species.  In addition to identifying new indicator streams, 150 

of the previously identified indicator streams were re-classified as “Historical” indicator streams.  

These streams should continue to be included in the escapement estimation process but would 

not be part of the core monitoring program in the future.  The reasons for the proposal to remove 

these streams from the list of indicator streams were: 1) recent escapement estimates are not 

reliable or non-existent for these stream-species combinations; 2) the number of other indicator 
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streams in the CU was sufficient to provide reliable escapement estimates for the CU; and 3) new 

indicator streams were identified that could be more consistently monitored than these 

“Historical” indicator streams.  Consequently, proposed new list of indicator streams contains 39 

fewer indicator streams than identified in the 2006 CSAP document and subsequent reviews.   

The estimated annual costs
1
 for monitoring the proposed list of indicator streams in even-

numbered years is approximately $2,526,000, including $353,000 in the costs associated with 

“New” indicator streams and monitoring effort and $2,173,000 in monitoring effort associated 

with the indicator streams previously identified (Table 2).  As indicated above, only 51% of the 

current list of indicator streams has been monitored in recent years.  Since most of the 

unmonitored indicator streams were likely streams in the “VS Annual” category, the additional 

costs associated with reinstating these monitoring efforts would be approximately $420,000 

(49% of 856,000).  Therefore, the additional funding required to monitor the NCC indicator 

streams on annual basis is $773,000 ($353,000+$420,000).   

Table 3 provides a summary of the number of indicator streams and associated monitoring costs 

for each of the groups currently monitoring these streams or interested in conducting the required 

escapement monitoring effort in the future.  The workbook used to derive these cost estimates 

includes daily survey costs estimates for each First Nation and CP operator which range from 

$660/d to $1200/d for visual survey efforts.  Cost estimates for the more costly monitoring 

techniques (DIDSON/ARIS, fence counts, mark-recapture) are based on recent annual costs for 

these activities.  In the Central Coast, a substantial portion of the escapement monitoring using 

visual survey techniques has been conducted by CP operators (e.g., Stan Hutchings, Doug 

Stewart, Ralph Nelson) that have been doing these surveys for more than 30 years.  Moving 

forward, it is likely that escapement monitoring will be conducted by a combination of CP and 

First Nation efforts (e.g., Haisla/CP, Heiltsuk/CP, Kitasoo/CP).  For those streams where First 

Nations are going to take over the monitoring efforts previously done by CP operators, it will be 

critical that First Nation fisheries technicians work with the CP operators for a few years to 

ensure that stream specific knowledge and survey methods are transferred so the resulting 

escapement estimates are comparable with the historical time series.  For Areas 5-8, it is critical 

that this knowledge transfer occurs over the next few years since the current CP operators are 

nearing retirement. 

The number of indicator streams for a specific species ranges from 45 for Chinook to 227 for 

Chum salmon (Table 4).  The estimated annual survey costs were highest for Sockeye and Coho 

due to the greater use of counting fences for these species and high costs associated with 

operating these fences.  The largest new costs for visual surveys were for Coho salmon 

enumerations ($95,500) and most of these costs were associated with two new indicator streams 

                                                 
1
 Cost estimates are based on preliminary estimates from each survey group and may be revised during the review 

process for this draft report.   
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on Haida Gwaii ($30,000), three in coastal Area 3 ($21,000) and one in the upper Skeena 

($15,000).  The second largest proposed increase in visual survey costs was for Chum salmon 

($56,000) with the addition of 40 new indicator streams (19 in Area 6).  While Area 6 previously 

had 44 indication streams for Chum, the total cost for monitoring these additional 19 streams is 

only $15,000 because the survey costs are split between Pink and Chum for 12 of these streams.   

It should also be noted the Areas with the greatest reductions in the number of indicator streams 

were Haida Gwaii for Chum and Pink salmon and Area 5 for Coho salmon.  Appendix 

Tables A1-A6 provide summaries of the number of indicator streams and annual survey costs by 

survey method and statistical area for each species. Appendix Tables A1-B6 provide similar 

summaries for each CU where indicator streams have been identified.     

DISCUSSION 

Annual escapement estimates are the fundamental building block needed to monitor that status of 

NCC salmon stocks and estimate the total annual returns from each salmon CU (English et al. 

2016).  DFO’s 1987 Operational Framework for Area 6 included the following quote:  

“Escapement data are the basis of the whole fisheries management regime, beginning 

with the expectations of returning stocks based on brood year escapements through to the 

development of future fishing plans, according to the species and cycle of return.  

Obviously neither pre-season planning nor computer modeling and run reconstruction or 

any other long-term strategic planning exercise is possible without this information.” 

All of the individuals and groups contacted for this review recognized the importance of 

conducting annual surveys of at least the core set of escapement indicator streams and were 

interested in working together to ensure these surveys are conducted in a reliable and sustainable 

manner.  The following section provides a summary of the key feedback received from the 

individuals contacted in each area.  

Summary of Indicator Streams by Statistical Area 

The escapement monitoring efforts on Haida Gwaii streams (Area 1, 2E, and 2W) has declined 

in recent years due to reductions in funding for the Charter Patrol program.  Our review of the 

escapement records for the 147 “even year” Haida Gwaii indicator streams identified in the 2006 

review revealed that there were escapement estimated for only 26 (18%) of these streams in 

2014.  The reviewers identified 85 indicator streams on Haida Gwaii and indicated that 13 of 

these streams could be monitored by Parks Canada, 17 should be monitored through the Haida 

Fisheries Program, and the remaining 55 streams should be monitored by DFO.  Given the 

remote location for many of these 55 streams, the reviewers strongly recommended that DFO 

reinstate a Charter Patrol contract to conduct the annual surveys for these streams.  The 

reviewers also identified 9 new indicator streams (4 Chum, 4 Coho, and 1 Pink) and 62 of the 

previously identified indicator streams that could be classified as “Historical” indicators that 
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would not be monitored on an annual basis.  The primary reason for the suggested removal of 

these 62 indicator streams was that the CU or that spatial component of the CU was well 

represented by other indicator streams.  The estimated annual cost associated with monitoring the 

proposed set of Haida Gwaii indicator streams is $184,700 (Table 3). 

In contrast to other areas, the Nass Area (a large portion of Area 3) has seen a marked 

improvement in the quality and consistency of the annual escapement estimates for Sockeye, 

Chinook, and Coho salmon since the implementation of the Nisga’a Fisheries Program in 1992.  

A critical component of these efforts has been the annual mark-recapture programs where tags 

are applied using fishwheels in the lower Nass River and recovered at the Meziadin fishway, 

Kwinageese fence and during spawning ground surveys.  These annual programs have been 

supported by funding associated with the Nisga’a Final Agreement, Nisga’a Lisims Government 

(NLG), and contracts with DFO and the Pacific Salmon Commission (PSC).  Nisga’a Lisims 

Government recently received funding from the PSC to improve escapement monitoring efforts 

for Chum salmon in Area 3.  These funds are being used to identify the streams where Chum 

salmon escapement can be reliably monitored on an annual basis.  The three new Chum indicator 

streams in Area 3 are streams identified through this process.  While the Nisga’a Fisheries 

Program monitors escapements of Pink and Chum to Nass watershed and several indicator 

streams, most of the monitoring of the coastal Pink and Chum streams in Area 3 has been the 

responsibility of DFO through the CP program.   

The reviewers identified 53 indicator streams for Area 3 and indicated that 26 of these streams 

are currently being monitored by NLG and 22 streams by DFO via the CP program.  The 

remaining indicator streams include the Meziadin River which is an indicator stream, monitored 

jointly by NLG and Gitanyow for three species (Sockeye, Chinook, and Coho) and Brown Bear 

Creek which is monitored Gitanyow for two species (Sockeye and Coho).  The reviewers also 

identified 6 new indicator streams (3 Chum and 3 Coho) and classified 8 streams as “Historical” 

indicator streams.  The primary reasons for the suggested removal of these 8 indicator streams 

were the termination of the Kincolith fence operations (3 species), the lack of escapement 

estimates and concerns regarding the reliability of the escapement estimates for these streams in 

recent years.  The annual costs associated with fishway and fence operations in Area 3 is 

$295,000 and visual survey costs are estimated to be $175,000 (Table 3). 

Our review of the escapement records for the 125 “even year” Area 4 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for only 49 (39%) of these 

streams in 2014.  The reviewers for this project classified 26 of the 2006 indicator streams as 

“Historical” indicators and identified 21 new indicator streams.  The net result was 120 indicator 

streams for Area 4 that would be monitored by DFO and 8 different First Nation groups, 

including: Gitanyow, Gitxsan, Kitsumkalum, Kitselas, Lake Babine Nation (LBN), Metlakatla, 

North Coast Skeena First Nations Stewardship Society (NCSFNSS), and Wet’suwet’en.  With 

the exception of Gitanyow, all of the streams monitored by these groups were in Area 4.  Table 3 

provides a summary of the number of indicator streams identified by each of these groups and an 
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estimate of the associated monitoring costs.  For example: Gitxsan Watershed Authority (GWA) 

identified 24 indicator streams and estimated the annual monitoring cost to be $317,000 for these 

streams.  A very large portion of the GWA costs were associated with the operation of the 

Damshilquit Fence ($200,000) as an indicator streams for Sockeye and Coho.  The estimated 

cost associated with GWA surveying the 9 new indicator streams they identified was $51,000 

(Table 3).  The Gitanyow escapement monitoring efforts in Area 4 are limited to the Kitwanga 

River where they operate a counting fence for all five salmon species at an estimated annual cost 

of $125,000.  The total costs associated with DFO’s escapement monitoring efforts for 19 

indicator streams in Area 4 was estimated at $278,000 with the vast majority of these costs 

associated with the operation of the Babine fence for three species ($150,000), the Kitsumkalum 

River Chinook mark-recapture program ($75,000) and the Toboggan Fence for Coho ($22,000).  

The escapement estimates for the other indicator streams in Area 4 are derived or proposed to be 

derived using visual survey techniques. 

Our review of the escapement records for the 64 “even year” Area 5 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for only 24 (38%) of these 

streams in 2014.  The reviewers for this project classified 30 of the 2006 indicator streams as 

“Historical” indicators and identified 3 new indicator streams.  Twenty-four of the 30 

“Historical” indicator streams were Coho streams that were monitored fairly consistently until 

the reduction in escapement monitoring efforts in 1994.  The adequacy of the remaining five 

Coho indicator streams to represent Coho escapement to Area 5 warrant further discussion.  The 

three new indicator streams were Chum streams identified by the Gitxaala reviewer.  As a result 

of these changes, there are now 37 indicator streams in Area 5 that would be monitored by three 

different groups (20 by Gitxaala, 10 by CP and 7 by Gitga’at/CP).  All escapement estimates for 

Area 5 streams have been derived from ground based visual surveys and it is recommended that 

similar methods be used in the future.  Gitxaala, Gitga’at, and CP operators have all identified 

the importance of working closely together over the next few years to transfer the stream specific 

knowledge from the CP operators to the First Nation survey crews and ensure that the CP 

continues.  The estimated annual cost associated with monitoring the proposed set of Area 5 

indicator streams is $75,000 (Table 3). 

Our review of the escapement records for the 124 “even year” Area 6 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for 101 (81%) of these streams 

in 2014.  The reviewers for this project classified 9 of the 2006 indicator streams as “Historical” 

indicators and despite the relatively good coverage of Area 6 streams they identified 54 new 

indicator streams.  Thirty of these new indicator streams were identified because they have been 

monitored 3 or more times in the last 8 years.  The distribution of these new indicator streams 

between the species is: 19 Chum, 14 Pink, 11 Sockeye, 6 Chinook, and 4 Coho.  As a result of 

these suggested changes, there are now 169 indicator streams in Area 6 that would be monitored 

by five different groups (89 by CP, 37 by Gitga’at/CP, 34 by Haisla/CP, 5 by Haisla and 2 by 

Kitasoo).  The 22 indicator streams for Coho in Area 6 include all the streams previously 
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identified as part of the 1999 Comprehensive Coho Enumeration Program for Area 6 (Hutchings, 

2015).  These escapement monitoring efforts have provided some of the most reliable data on 

Coho salmon escapement for the NCC.  The recommended method for most Area 6 streams is 

ground based visual surveys, however, there are 12 indicator streams that in Area 6 that are 

assessed using helicopter surveys because they are too large to survey from the ground. As for 

Area 5, each First Nation reviewer identified the importance of working with the current CP 

operators (Stan Hutchings and Doug Stewart) over the next few years to transfer stream specific 

knowledge and ensure that CP monitoring continue and are coordinated First Nations 

escapement monitoring programs.  The estimated annual cost associated with monitoring the 

proposed set of Area 6 indicator streams is $180,000 (Table 3).  

Our review of the escapement records for the 70 “even year” Area 7 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for 40 (57%) of these streams 

in 2014.  The reviewers identified 7 new indicator streams and did not classify any of the 2006 

indicator streams as “Historical”.  Reviewers proposed that the 77 indicator stream in Area 7 

would be monitored by four groups (26 by Kitasoo, 14 by Kitasoo/CP and 13 by Heiltsuk and 24 

by Heiltsuk/CP).  The recommended method for all Area 7 streams is ground based visual 

surveys. The First Nation reviewers and the current CP operator (Ralph Nelson) identified the 

importance of working together over the next few years to transfer the stream specific 

knowledge.  The estimated annual cost associated with monitoring the proposed set of Area 7 

indicator streams is $139,000 (Table 3). 

Our review of the escapement records for the 58 “even year” Area 8 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for 36 (62%) of these streams 

in 2014.  The reviewers identified 13 new indicator streams and classified 7 of the 2006 indicator 

streams as “Historical”.  The proposed 64 indicator streams for Area 8 would be monitored by 

four groups (15 by Heiltsuk/CP 26 by CP, 16 by Nuxalk/CP, 15 by Heiltsuk/CP and 7 by DFO).  

The recommended method for most Area 8 indicator streams, except Bella Coola Chinook, is 

ground based visual surveys. Aerial survey techniques were recommended for 9 indicator 

streams in Area 8.  The estimated annual cost for these visual surveys was $93,000.  Mark-

recapture methods are used to estimate escapement for Bella Coola River Chinook at an annual 

cost of $75,000.  As for Area 7, The First Nation reviewers and the current CP operator (Ralph 

Nelson) identified the importance of working together over the next few years to transfer the 

stream specific knowledge.  The estimated total annual cost associated with monitoring the 

proposed set of Area 8 indicator streams is $168,000 (Table 3). 

Our review of the escapement records for the 36 “even year” Area 9 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for 15 (42%) of these streams 

in 2014.  The reviewers identified 2 new indicator streams and classified 9 of the 2006 indicator 

streams as “Historical”.  The proposed 30 indicator streams for Area 9 would be monitored by 

Wuikinuxv (18) and Wuikinuxv/CP (12).  These streams include the Wannock River, where a 

DIDSON/ARIS sonar system and test fishery has been used to estimate Chinook and Sockeye 
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escapement in recent years, and Chuckwalla River where a new fence is proposed to provide 

escapement estimates for Chinook, Coho, Pink, and Chum salmon.  The annual cost for 

operating the DIDSON/ARIS sonar system on the Wannock River has been $140,000.  The 

annual cost for operating a counting fence and video system on the Chuckwalla River is 

estimated to be $100,000.  All other indicator streams in Area 9 would be monitored using visual 

survey techniques.  The estimated annual cost associated with Area 9 visual surveys is $57,000 

(Table 3). 

Our review of the escapement records for the 9 “even year” Area 10 indicator streams identified 

in the 2006 review revealed that there were escapement estimated for 4 (44%) of these streams in 

2014.  The reviewers did not identify any new indicator streams and classified 3 of the 2006 

indicator streams as “Historical”.  The proposed 6 indicator streams for Area 10 would be 

monitored by DFO or CP.  The Docee Fence provides escapement estimates for Sockeye and 

Coho at an annual cost of $44,000.  All other indicator streams in Area 10 would be monitored 

using visual survey techniques.  The estimated annual cost associated with Area 10 visual 

surveys is $9,000 (Table 3). 

Charter Patrol Program 

The importance of the CP program for annual escapement monitoring and fisheries management 

activities cannot be overstated.  The CP program for Haida Gwaii (Area 1, 2E and 2W) must be 

reinstated and in other areas the funding for the current CP program must be secured and 

enhanced. With recent decreases in DFO enforcement vessels and the 1994 decision that 

fisheries officers would no longer be providing escapement survey data, the CP program is 

essential for most of the following activities related to salmon stocks and fisheries in the coastal 

portions of Area 1-10:  

1. salmon escapement monitoring for coastal streams; 

2. commercial, sport and First Nation fishery monitoring; 

3. closed area patrols; 

4. collection of biological samples (DNA, juvenile salmon, diseased fish, algae, invasive 

species, etc.); 

5. habitat monitoring (landslides, violations or other issues); 

6. enforcement monitoring (Observe, Record and Report); 

7. maintenance of boundary signs, trails and in-stream habitat (e.g. beaver dam removal); 

8. communications with fishermen, coastal residents, logging companies, fishing camps and 

other government agencies and pass on concerns, comments and observations to Fisheries 

Managers.  

 

A recent summary of the CP activities of the Area 6 North Charter Patrol prepared by Stan 

Hutchings is provided in Appendix C.  Several of the CP operators for the North and Central 

Coast are nearing the end of their career and have extensive knowledge of the salmon stream, 
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spawning locations and best survey methods for these streams gained through more than 30 years 

of work in these areas.  It is essential that as much as possible of their knowledge is passed on to 

future CP operators and local First Nations escapement survey crews.   

 

Run Reconstruction Analysis 

Annual estimates of the spawning escapement, catch and run size for most NCC salmon CU and 

Statistical Area are available for 1954-2014 (English et al. 2016).  The available escapement 

estimates for indicator streams 679 indicator streams in even years and 630 indicator streams in 

odd years provided the basis for the annual escapement estimates for most CUs.  In a few 

instances, data from mark-recapture programs or fence counts are used to derive the total 

escapement estimates for all streams in a CUs, multiple CUs or a statistical area for a specific 

species.  These programs include the Nisga’a fishwheel program that provides annual estimates 

of the total escapement for Upper Nass Chinook and Coho and Area 3 Sockeye.  The Babine 

fence counts provide annual escapement estimates for the three Babine Sockeye CUs and 

Sockeye returning to the Babine spawning channels.  None of these annual estimates are 

included in the nuSEDS database but they are available in the databases, web application 

(http://shiny.lglsidney.com/ncc-salmon/) and reports related to the 1954-2014 run reconstruction 

analysis for NCC salmon (English et al. 2015; 2016).  Therefore, it is critical that the escapement 

monitoring programs for the proposed set of indicator streams along with the Nisga’a 

mark-recapture programs and Babine Fence operations continue so that the time-series of 

escapement, catch and run size estimates can continue for NCC salmon.   

RECOMMENDATIONS 

1. DFO should work with NCC First Nations, Charter Patrol operators, regional salmon 

experts, and NGOs to secure resources needed to train survey crews and implement the 

annual escapement monitoring program for indicator streams. 

2. Technical teams comprised of individuals with escapement monitoring experience in 

each area should be established to work with the groups responsible for monitoring 

escapement to indicator streams to ensure the best available methods are applied in each 

area and survey crews get the training and assistance they need.  

3. Reinstate a Charter Patrol program to conduct the streams surveys for the remote portions 

of Haida Gwaii. 

4. Maintain and enhance the Charter Patrol program for Areas 3-10 to ensure that the 

indicator streams in coastal areas are consistently monitored on an annual basis; 

5. Assess the management goals and requirements for Area 5 Coho to determine if the five 

Coho indicator streams in Area 5 are adequate. 

6. Assess the management goals and requirements for Area 6 and ensure that Coho 

indicators stream program implemented from 1999-2015 is supported into the future.  

http://shiny.lglsidney.com/ncc-salmon/
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The total estimated costs for annual monitoring of the NCC salmon indicator streams is 

approximately $2.5 million.  Available funding in recent years from DFO, First Nation 

Agreements, and NGOs has covered $1.7 million (66%) of the required annual funding.  

Therefore, the additional annual funding required to ensure most of the NCC indicator streams 

are monitored each year is $0.8 million.   There should also be a commitment of at least $0.4 

million per year for 5 years for experts to train the escapement monitoring crews, build the 

capacity within First Nations and seek funding from sources that could cover some of the capital 

costs related these escapement monitoring efforts.  Given the value of Northern BC salmon 

fisheries to First Nations, recreational anglers, commercial fisheries and Canadians in general, 

this is a very small additional commitment to ensure that the most critical data for salmon 

management is collected each year.   
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Table 1. List of the individuals who provided information and recommendations regarding the 

escapement indicator streams in their respective areas. 

 
  

Group Sub-Group Names Email Address Stat Areas

North Coast First Nations

Haida Fisheries Mark Spoljaric Mark Spoljaric <mark.spoljaric@haidanation.com> 1,2E,2W

Nisga'a Fisheries Richard Alexander Richard Alexander <ralexander@lgl.com> 3

Nisga'a Fisheries Ed Desson Ed Desson <edwardd@nisgaa.net> 3

Nisga'a Fisheries Ian Beveridge Ian Beveridge <ibeveridge@lgl.com> 3

Skeena Fish Commission Stu Barnes Stu Barnes <stu_barnes@skeenafisheries.ca> 4

Gitanyow Mark Cleveland Mark Cleveland <mark.cleveland7@gmail.com> 3,4

Gitksan Watershed Authority Charlie Muldon Charlie Muldon <cmuldon@gitksanwatershed.com> 4

Lake Babine Nation Donna MacIntyre Donna MacIntyre <donna.macintyre@lakebabine.com> 4

NCSFNSS 1 Angela Addison Angela Addison <angela.addison@ncsfnss.ca> 3,4

Metlakatla Ross Wilson Ross Wilson <rwilson@metlakatla.ca> 4

Metlakatla William Beynon William Beynon <wbeynon@metlakatla.ca> 4

Kitsumkalum Mark Biagi Mark Biagi <fisheries.manager@kitsumkalum.bc.ca> 4

Kitsumkalum Diane Lukasser Diane Lukasser <dlukasser@kitsumkalum.bc.ca> 4

Kitselas David Taft David Taft <d.taft@kitselas.com> 4

Gitxaala Bruce Watkinson Bruce Watkinson <watkinson@gitxaalanation.com> 5

Gitga'at Chris Picard Chris Picard <chris.r.picard@gmail.com> 5,6

Heisla Mike Jacobs Mike Jacobs <fisheries@haisla.ca> 6

Central Coast First Nations

CCIRA 
2 Ken Cripps Ken Cripps <crippsk@shaw.ca> 6,7,8

CCIRA 
2 Larry Greba Larry Greba <greba@telus.net> 6,7,8

Wuikinuxv Dave Rolston Dave Rolston <wuikinuxvfisheries@wuikinuxv.net> 9

Nuxalt Megan Moody Megan Moody <meganfmoody@gmail.com> 8

Nuxalt Peter Si Peter Si <marine.manager@nuxalknation.ca> 8

Heiltsuk Mike Reid Mike Reid <MReid2@heiltsuknation.ca> 7,8

Kitasoo Rick Neasloff 7,8

Charter Patrol

Area 5 & 6 Stu Hutchings Stu Hutchings <hawkbay@citywest.ca> 5,6

Area 7 & 8 Ralph Nelson Ralph Nelson <ralphnelson@hotmail.com> 7,8

DFO Stock Assessment Central Brad Koroluk Brad Koroluk <brad.koroluk@dfo-mpo.gc.ca> 6,7,8,9,10

Fish Management Haida Gwaii Peter Katinic Peter Katinic <peter.katinic@dfo-mpo.gc.ca> 1,2E,2W

Fish Management Haida Gwaii Victor Fradette Fradette, Victor <Victor.Fradette@dfo-mpo.gc.ca> 1,2E,2W

Fish Management 3-5 Corey Martens Martens, Corey <Corey.Martens@dfo-mpo.gc.ca> 3,4,5

NGOs+Others

MCC/RainCoast Andy Rosenburger Andy Rosenburger <andy@raincoast.org> 4

Park Canada Lynn Lee Lynn Lee <lynn.lee@pc.gc.ca> 1,2E,2W

Count 32
1 NCSFNSS = North Coast and Skeena First Nations Stewardship Society
2 
CCIRA = Central Coast Indigenous Resource Alliance



Review of Salmon Escapement Indicator Streams 

LGL Limited  Page 17 

Table 2. Number of indicator streams by statistical area for all species by survey method.  “New (VS)” 

identifies new stream-species combinations that have been added to the previous list of 

indicator streams to be monitored using visual survey techniques and “Historical” identifies 

indicator streams that would remain on the list of indicator streams for historical run 

reconstructions but have not been consistently monitored in recent years and would not be 

monitored on an annual basis in the future.   

 
  

Number of indicator streams 

Stat. Area DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

1 1 11 12 4 -3

2E 1 5 39 45 31 -26

2W 2 26 28 26 -24

3A 5 28 4 37 7 -2

3B 7 1 9 17 1

4A 2 10 2 14 7 -5

4B 1 10 35 1 47 6 4

4C 5 7 12 4 28 4 3

4D 6 1 2 20 2 31 9 -7

5 3 34 37 29 -26

6 54 103 12 169 9 45

7 1 7 69 77 7

8 1 13 41 9 64 7 6

9 2 4 1 18 5 30 8 -7

10 2 2 2 6 3 -3

Total 2 22 3 4 113 457 41 642 150 -37

Preliminary estimate of the survey costs  

Stat Area DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

1 15,000 22,000 37,000 15,000 22,000

2E 10,000 5,900 76,100 92,000 5,900 86,100

2W 16,000 39,700 55,700 16,000 39,700

3A 27,000 70,260 13,500 110,760 27,000 83,760

3B 295,000 1,500 80,500 377,000 1,500 375,500

4A 4,680 23,580 24,000 52,260 4,680 47,580

4B 75,000 30,000 108,000 3,000 216,000 30,000 186,000

4C 125,000 26,000 27,380 15,500 193,880 26,000 167,880

4D 372,000 5,400 25,000 40,880 28,500 471,780 25,000 446,780

5 6,000 69,750 75,750 6,000 69,750

6 61,905 90,870 27,630 180,405 61,905 118,500

7 25,000 14,850 99,270 139,120 14,850 124,270

8 75,000 16,695 60,225 16,560 168,480 16,695 151,785

9 140,000 100,000 2,700 40,500 13,500 296,700 102,700 194,000

10 50,000 6,980 1,980 58,960 0 58,960

Total 140,000 877,000 155,400 100,000 253,230 855,995 144,170 2,525,795 353,230 2,172,565
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Table 3. Number of indicator streams by monitoring group for all salmon species by survey method. 

CP = Charter Patrol, HFP = Haida Fisheries Program, LBN = Lake Babine Nation, 

NCSFNSS = North Coast and Skeena First Nation Stewardship Society, and NLG = Nisga’a 

Lisims Government. 

  

Number of indicator streams 

Group DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

CP 32 92 10 134 106 -74

DFO 6 3 3 74 6 92 44 -41

Gitanyow 5 2 7 0

Gitga'at/CP 8 35 1 44 8

Gitxaala 3 17 20 3

GWA 2 9 7 6 24 9

Haisla 4 1 5 4

Haisla/CP 12 14 10 36 12

Heiltsuk 1 2 10 13 2

Heiltsuk/CP 12 27 39 12

HFP 4 13 17 4

Kalum 6 16 22 6

Kitasoo 3 25 28 3

Kitasoo/CP 1 13 14 1

Kitselas 4 18 1 23 4

LBN 10 10 0

Metlakatla 1 10 11 1

NCSFNSS 2 2 0

NLG 4 6 18 28 6

NLG/Gitanyow 3 3 0

Nuxalk/CP 1 15 16 1

Parks 1 12 13 1

TWS 1 1 0

Wet'suet'en 3 3 0

Wuikinuxv 2 4 8 4 18 0

Wuikinuxv/CP 1 10 1 12 1

Total 2 22 3 4 113 450 41 635 150 -37

Preliminary estimate of the survey costs  

Group DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

CP 30,915 92,100 24,780 147,795 30,915 116,880

DFO 222,000 155,400 3,300 120,480 9,960 511,140 3,300 507,840

Gitanyow 125,000 10,000 135,000 0 135,000

Gitga'at/CP 7,590 37,290 1,980 46,860 7,590 39,270

Gitxaala 6,000 45,000 51,000 6,000 45,000

GWA 200,000 51,000 22,000 44,000 317,000 51,000 266,000

Haisla 4,050 1,350 5,400 4,050 1,350

Haisla/CP 21,600 16,200 22,950 60,750 21,600 39,150

Heiltsuk 25,000 4,050 17,550 46,600 4,050 42,550

Heiltsuk/CP 17,775 47,475 65,250 17,775 47,475

HFP 31,600 48,400 80,000 31,600 48,400

Kalum 18,000 55,800 73,800 18,000 55,800

Kitasoo 5,400 26,325 31,725 5,400 26,325

Kitasoo/CP 2,700 19,395 22,095 2,700 19,395

Kitselas 12,000 49,500 3,000 64,500 12,000 52,500

LBN 13,500 13,500 0 13,500

Metlakatla 2,700 24,300 27,000 2,700 24,300

NCSFNSS 24,000 24,000 0 24,000

NLG 175,000 28,500 104,460 307,960 28,500 279,460

NLG/Gitanyow 120,000 120,000 0 120,000

Nuxalk/CP 1,350 22,950 24,300 1,350 22,950

Parks 2,000 18,500 20,500 2,000 18,500

TWS 10,000 10,000 0 10,000

Wet'suet'en 9,000 9,000 0 9,000

Wuikinuxv 140,000 100,000 21,600 10,800 272,400 100,000 172,400

Wuikinuxv/CP 2,700 18,900 2,700 24,300 2,700 21,600

Total 140,000 877,000 155,400 100,000 253,230 842,075 144,170 2,511,875 353,230 2,158,645
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Table 4. Number of escapement indicator streams and annual costs by survey method for each salmon 

species. 

 

Number of indicator streams 

Species DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS AnnualVS Annual (A) Total Historical Net Change

Sockeye Salmon 1 6 1 16 64 6 94 7 -6

Pink Salmon (odd years) 1 1 29 108 9 148 17 12

Pink Salmon (even years) 1 1 21 135 8 166 40 -19

Chum Salmon 1 1 40 173 12 227 44 -4

Coho Salmon 10 1 21 69 9 110 51 -30

Chinook Salmon 1 4 2 1 15 16 6 45 8 7

Total (odd years) 2 22 3 4 121 430 42 624 127 -21

Total (even years) 2 22 3 4 113 457 41 642 150 -52

Preliminary estimate of the survey costs  

Species DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS AnnualVS Annual (A) Total New Other

Sockeye Salmon 70,000 279,000 5,400 36,960 195,890 35,200 622,450 36,960 585,490

Pink Salmon (odd years) 25,000 0 25,000 31,830 147,985 17,740 247,555 56,830 190,725

Pink Salmon (even years) 25,000 0 25,000 17,765 171,645 19,140 258,550 42,765 215,785

Chum Salmon 25,000 0 25,000 56,445 241,410 31,350 379,205 81,445 297,760

Coho Salmon 394,000 0 25,000 95,500 184,810 42,280 741,590 120,500 621,090

Chinook Salmon 70,000 154,000 150,000 25,000 46,560 62,240 16,200 524,000 71,560 452,440

Total (odd years) 140,000 877,000 155,400 100,000 267,295 832,335 142,770 2,514,800 367,295 2,147,505

Total (even years) 140,000 877,000 155,400 100,000 253,230 855,995 144,170 2,525,795 353,230 2,172,565
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APPENDICES 
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Appendix A 

Summary of Indicator Streams and Survey Costs  

for each Salmon Species by Statistical Area 

  



Review of Salmon Escapement Indicator Streams 

LGL Limited  Page 22 

Appendix Table A1. Indicator streams and survey costs by Statistical Area for Sockeye salmon. 

 
  

Number of indicator streams 

Stat. Area DIDSON/ARIS Fence MR Annual New (VS) VS Annual VS Annual (A) Total Historical Net Change

1 3 3 0

2E 1 1 1 -1

2W 0 1 -1

3B 2 3 5 0

4A 3 3 1 -1

4B 1 8 9 0

4C 1 2 1 4 8 0

4D 2 1 12 1 16 1 0

5 7 7 1 -1

6 11 7 18 2 -2

7 1 7 8 0

8 1 4 5 0

9 1 8 9 0

10 1 1 2 0

Total 1 6 1 16 65 5 94 7 -6

Preliminary estimate of the survey costs  

Stat Area DIDSON/ARIS Fence MR Annual New (VS) VS Annual VS Annual (A) Total New Other

1 9,000 9,000 0 9,000

2E 15,000 15,000 0 15,000

2W 0 0

3B 79,000 37,500 116,500 0 116,500

4A 7,380 7,380 0 7,380

4B 3,600 25,200 28,800 3,600 25,200

4C 25,000 12,000 1,980 15,500 54,480 12,000 42,480

4D 150,000 5,400 18,090 17,000 190,490 0 190,490

5 18,960 18,960 0 18,960

6 17,310 11,340 28,650 17,310 11,340

7 1,350 18,900 20,250 1,350 18,900

8 2,700 8,640 11,340 2,700 8,640

9 70,000 21,600 91,600 0 91,600

10 25,000 5,000 30,000 0 30,000

Total 70,000 279,000 5,400 36,960 198,590 32,500 622,450 36,960 585,490
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Appendix Table A2. Indicator streams and survey costs by Statistical Area for even-year Pink salmon. 

 
  

Number of indicator streams 

Stat. Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

1 4 4 3 -3

2E 1 12 13 11 -10

2W 6 6 6 -6

3A 17 2 19 3 -3

4A 5 5 2 -2

4B 1 2 1 4 1 0

4C 1 1 0

4D 1 1 1 -1

5 13 13 2 -2

6 14 44 58 1 13

7 21 21 0

8 5 5 4 14 5 0

9 1 4 1 6 6 -6

10 0 1 -1

Total 1 1 21 134 8 165 42 -21

Preliminary estimate of the survey costs  

Stat Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

1 5,500 5,500 0 5,500

2E 800 12,700 13,500 800 12,700

2W 7,900 7,900 0 7,900

3A 32,790 2,970 35,760 0 35,760

4A 12,150 12,150 0 12,150

4B 1,800 4,200 3,000 9,000 1,800 7,200

4C 25,000 25,000 0 25,000

4D 3,000 3,000 0 3,000

5 23,400 23,400 0 23,400

6 9,990 30,870 40,860 9,990 30,870

7 21,375 21,375 0 21,375

8 5,175 7,020 5,940 18,135 5,175 12,960

9 25,000 6,750 2,700 34,450 25,000 9,450

10 0 0 0

Total 25,000 25,000 17,765 167,655 14,610 250,030 42,765 207,265
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Appendix Table A3. Indicator streams and survey costs by Statistical Area for odd-year Pink salmon. 

 

 

  

Number of indicator streams 

Stat. Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

2E 2 2 4 -4

3A 1 15 1 17 4 -3

3B 1 1 1

4A 5 5 1 -1

4B 3 2 2 7 3

4C 1 1 0

4D 2 2 0

5 1 11 12 1 0

6 18 43 61 2 16

7 21 21 0

8 5 4 4 13 5 0

9 1 2 3 3 -3

10 1 1 0

Total 1 1 29 107 8 146 20 9

Preliminary estimate of the survey costs  

Stat Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

2E 5,800 5,800 0 5,800

3A 3,000 26,820 1,980 31,800 3,000 28,800

3B 1,500 1,500 1,500 0

4A 12,150 12,150 0 12,150

4B 5,100 5,100 4,800 15,000 5,100 9,900

4C 25,000 25,000 0 25,000

4D 4,350 4,350 0 4,350

5 3,000 20,910 23,910 3,000 20,910

6 14,055 30,990 45,045 14,055 30,990

7 22,275 22,275 0 22,275

8 5,175 5,670 4,950 15,795 5,175 10,620

9 25,000 5,400 30,400 25,000 5,400

10 990 990 0 990

Total 25,000 25,000 31,830 139,465 12,720 234,015 56,830 177,185
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Appendix Table A4. Indicator streams and survey costs by Statistical Area for Chum salmon. 

 

  

Number of indicator streams 

Stat. Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

1 4 4 0

2E 4 24 28 16 -12

2W 20 20 16 -16

3A 2 8 10 4 -2

3B 1 1 2 1

4A 1 1 2 1 -1

4B 3 5 8 3

4C 1 2 1 4 2

5 3 8 11 3 0

6 19 44 63 2 17

7 2 37 39 2

8 4 18 5 27 1 3

9 1 5 6 1 -1

10 1 2 3 0

Total 1 1 40 177 8 227 44 -4

Preliminary estimate of the survey costs  

Stat Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

1 7,500 7,500 0 7,500

2E 5,100 31,900 37,000 5,100 31,900

2W 31,800 31,800 0 31,800

3A 6,000 21,960 27,960 6,000 21,960

3B 1,500 1,500 3,000 1,500 1,500

4A 1,350 12,000 13,350 0 13,350

4B 7,800 11,400 19,200 7,800 11,400

4C 25,000 6,000 2,000 33,000 6,000 27,000

5 6,000 12,450 18,450 6,000 12,450

6 15,495 36,240 51,735 15,495 36,240

7 4,050 49,545 53,595 4,050 49,545

8 4,500 25,065 10,620 40,185 4,500 35,685

9 25,000 9,450 34,450 25,000 9,450

10 1,980 1,980 3,960 0 3,960

Total 25,000 25,000 56,445 244,140 24,600 375,185 81,445 293,740
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Appendix Table A5. Indicator streams and survey costs by Statistical Area for Coho salmon. 

 

  

Number of indicator streams 

Stat. Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

1 1 1 1

2E 1 2 3 3 -3

2W 2 2 3 -1

3A 3 2 5 3

3B 3 4 7 0

4A 1 1 1 3 2 -1

4B 1 14 15 5 -4

4C 1 9 10 3 -3

4D 3 1 3 1 8 6 -5

5 5 5 24 -24

6 4 13 5 22 3 1

7 1 4 4 9 4

8 3 13 16 1 2

9 1 1 1 3 1

10 1 1 1 -1

Total 10 1 21 69 9 110 51 -30

Preliminary estimate of the survey costs  

Stat Area Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

1 15,000 15,000 15,000 0

2E 10,000 16,500 26,500 0 26,500

2W 16,000 16,000 16,000 0

3A 21,000 6,000 27,000 21,000 6,000

3B 137,000 29,000 166,000 0 166,000

4A 2,700 2,700 12,000 17,400 2,700 14,700

4B 3,000 46,800 49,800 3,000 46,800

4C 25,000 19,400 44,400 0 44,400

4D 172,000 15,000 5,940 11,500 204,440 15,000 189,440

5 11,940 11,940 0 11,940

6 6,330 21,870 12,780 40,980 6,330 34,650

7 25,000 9,450 9,450 43,900 9,450 34,450

8 4,320 18,510 22,830 4,320 18,510

9 25,000 2,700 2,700 30,400 27,700 2,700

10 25,000 25,000 0 25,000

Total 394,000 25,000 95,500 184,810 42,280 741,590 120,500 621,090
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Appendix Table A6. Indicator streams and survey costs by Statistical Area for Chinook salmon. 

 

  

Number of indicator streams 

Stat. Area DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

1 0 1 -1

3A 2 2 1 -1

3B 2 1 3 0

4A 1 1 1 0

4B 1 4 6 11 4

4C 1 3 1 5 1 2

4D 1 1 4 6 1 0

5 1 1 0

6 6 2 8 1 5

8 1 1 2 0

9 1 1 4 6 1 -1

10 0 1 -1

Total 1 4 2 1 15 16 6 45 8 7

Preliminary estimate of the survey costs  

Stat Area DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

1 0 0 0

3A 3,960 3,960 0 3,960

3B 79,000 12,500 91,500 0 91,500

4A 1,980 1,980 1,980 0

4B 75,000 13,800 20,400 109,200 13,800 95,400

4C 25,000 8,000 4,000 37,000 8,000 29,000

4D 50,000 10,000 13,850 73,850 10,000 63,850

5 3,000 3,000 0 3,000

6 12,780 5,400 18,180 12,780 5,400

8 75,000 990 75,990 0 75,990

9 70,000 25,000 10,800 105,800 25,000 80,800

10 0 0 0

Total 70,000 154,000 150,000 25,000 46,560 58,700 16,200 520,460 71,560 448,900
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Appendix B 

Summary of Indicator Streams and Survey Costs  

for each Salmon Species by Conservation Unit 
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Appendix Table B1. Indicator streams and survey costs by Conservation Unit for Sockeye salmon. 

 

Number of indicator streams 

Conservation Unit DIDSON/ARIS Fence MR Annual New (VS) VS Annual VS Annual (A) Total Historical Net Change

Alastair 2 2 0

Asitika 1 1 0

Awun 1 1 0

Azuklotz 1 1 0

Babine 1 8 9 0

Backland 1 1 0

Bear 1 1 1 -1

Bloomfield 1 1 0

Canoona 1 1 0

Curtis Inlet 1 1 0

Damdochax/Wiminasik 1 1 0

Damshilgwit 1 1 0

Devon 1 1 0

Evelyn 1 1 0

Fred Wright 1 1 0

Freeda/Brodie 0 1 -1

Hartley Bay 1 1 0

Johnston 0 1 -1

Kadjusdis River 1 1 0

Kainet Creek 1 1 0

Keecha 1 1 0

Kent Inlet Lagoon Creek 1 1 0

Kisameet 1 1 0

Kitlope 1 1 0

Kitsumkalum 1 2 3 0

Kitwancool 1 1 0

Koeye 1 1 0

Kooryet 1 1 0

Kwakwa Creek 1 1 0

Lakelse 3 3 0

Long 1 1 2 0

Lowe/Simpson/Weare 1 1 0

Lower Nass-Portland 1 1 0

Marian/Eden 1 1 0

Mary Cove Creek 1 1 0

Mathers 0 1 -1

Mcdonell 1 1 0

Mercer 0 1 -1

Meziadin 1 1 0

Mikado 1 1 0

Morice 1 1 1

Motase 1 1 0

Namu 1 1 0

Northern Coastal Fjords 9 2 11 2 -2

Owikeno 8 8 0

Port John 1 1 0

Price Creek 1 1 0

Prudhomme 2 2 0

Roderick 1 1 0

Shawatlan 1 1 0

Skeena River 2 2 0

Skeena River-high interior 1 1 0

Skidegate 1 1 0

Sockeye Creek 1 1 0

Stephens 1 1 0

Swan 3 3 0

Tahlo/Morrison 1 1 0

Tankeeah River 1 1 0

Tsimtack Lakes 1 1 0

Upper Nass River 1 1 0

Wannock[Owikeno] 1 1 0

Yakoun 1 1 0

Yeo 1 1 0

Total 1 6 1 16 65 5 94 7 -6
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Appendix Table B1. Continued. 

 

Preliminary estimate of the survey costs  

Conservation Unit DIDSON/ARIS Fence MR Annual New (VS) VS Annual VS Annual (A) Total New Other

Alastair 6,000 6,000 0 6,000

Asitika 1,980 1,980 0 1,980

Awun 2,000 2,000 0 2,000

Azuklotz 1,980 1,980 0 1,980

Babine 50,000 10,800 60,800 0 60,800

Backland 1,980 1,980 0 1,980

Bear 17,000 17,000 0 17,000

Bloomfield 990 990 0 990

Canoona 990 990 0 990

Curtis Inlet 3,000 3,000 0 3,000

Damdochax/Wiminasik 12,500 12,500 0 12,500

Damshilgwit 100,000 100,000 0 100,000

Devon 3,000 3,000 0 3,000

Evelyn 2,700 2,700 0 2,700

Fred Wright 39,000 39,000 0 39,000

Freeda/Brodie 0 0

Hartley Bay 990 990 0 990

Johnston 0 0

Kadjusdis River 2,700 2,700 0 2,700

Kainet Creek 2,700 2,700 0 2,700

Keecha 3,000 3,000 0 3,000

Kent Inlet Lagoon Creek 990 990 990 0

Kisameet 2,700 2,700 2,700 0

Kitlope 2,700 2,700 0 2,700

Kitsumkalum 3,600 7,200 10,800 3,600 7,200

Kitwancool 25,000 25,000 0 25,000

Koeye 1,980 1,980 0 1,980

Kooryet 3,000 3,000 0 3,000

Kwakwa Creek 990 990 0 990

Lakelse 9,000 9,000 0 9,000

Long 25,000 5,000 30,000 0 30,000

Lowe/Simpson/Weare 1,980 1,980 0 1,980

Lower Nass-Portland 20,000 20,000 0 20,000

Marian/Eden 5,000 5,000 0 5,000

Mary Cove Creek 2,700 2,700 0 2,700

Mathers 0 0

Mcdonell 3,000 3,000 0 3,000

Mercer 0 0

Meziadin 40,000 40,000 0 40,000

Mikado 3,000 3,000 0 3,000

Morice 5,400 5,400 0 5,400

Motase 1,980 1,980 0 1,980

Namu 1,980 1,980 0 1,980

Northern Coastal Fjords 13,620 5,400 19,020 13,620 5,400

Owikeno 21,600 21,600 0 21,600

Port John 1,980 1,980 0 1,980

Price Creek 2,700 2,700 2,700 0

Prudhomme 5,400 5,400 0 5,400

Roderick 2,700 2,700 0 2,700

Shawatlan 1,980 1,980 0 1,980

Skeena River 12,000 12,000 12,000 0

Skeena River-high interior 1,980 1,980 0 1,980

Skidegate 15,000 15,000 0 15,000

Sockeye Creek 1,350 1,350 1,350 0

Stephens 3,875 3,875 0 3,875

Swan 11,625 11,625 0 11,625

Tahlo/Morrison 1,350 1,350 0 1,350

Tankeeah River 2,700 2,700 0 2,700

Tsimtack Lakes 1,980 1,980 0 1,980

Upper Nass River 5,000 5,000 0 5,000

Wannock[Owikeno] 70,000 70,000 0 70,000

Yakoun 2,000 2,000 0 2,000

Yeo 2,700 2,700 0 2,700

Total 70,000 279,000 5,400 36,960 198,590 32,500 622,450 36,960 585,490
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Appendix Table B2. Indicator streams and survey costs by Conservation Unit for even-year Pink salmon. 

 

 

Appendix Table B3. Indicator streams and survey costs by Conservation Unit for odd-year Pink salmon. 

 

Number of indicator streams 

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

East Haida Gwaii 1 12 13 11 -10

Hecate Lowlands 4 34 1 39 2 2

Hecate Strait-Fjords 1 15 49 4 69 13 2

Middle-Upper Skeena 1 1 2 1 -1

Nass-Skeena Estuary 1 28 3 32 6 -5

North Haida Gwaii 4 4 3 -3

West Haida Gwaii 6 6 6 -6

Total 1 1 21 134 8 165 42 -21

Preliminary estimate of the survey costs  

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

East Haida Gwaii 800 12,700 13,500 800 12,700

Hecate Lowlands 3,345 38,775 1,980 44,100 3,345 40,755

Hecate Strait-Fjords 25,000 11,820 42,660 6,660 86,140 36,820 49,320

Middle-Upper Skeena 25,000 3,000 28,000 0 28,000

Nass-Skeena Estuary 1,800 57,120 5,970 64,890 1,800 63,090

North Haida Gwaii 5,500 5,500 0 5,500

West Haida Gwaii 7,900 7,900 0 7,900

Total 25,000 25,000 17,765 167,655 14,610 250,030 42,765 207,265

Number of indicator streams 

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

East Haida Gwaii 2 2 4 -4

Hecate Strait-Fjords 20 44 2 66 4 16

Hecate Strait-Lowlands 4 31 1 36 2 2

Lower Skeena 3 2 2 7 1 2

Middle & Upper Skeena 1 2 3 0

Nass-Portland-Observatory 2 13 1 16 2 0

Nass-Skeena Estuary 11 11 2 -2

Smith-Rivers-Bella Coola-Dean 1 2 2 5 5 -5

Total 1 30 136 115 154 166 29 9

Preliminary estimate of the survey costs  

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

East Haida Gwaii 5,800 5,800 0 5,800

Hecate Strait-Fjords 16,875 37,740 1,980 56,595 16,875 39,720

Hecate Strait-Lowlands 5,355 34,335 1,980 41,670 5,355 36,315

Lower Skeena 5,100 5,100 4,800 15,000 5,100 9,900

Middle & Upper Skeena 25,000 4,350 29,350 0 29,350

Nass-Portland-Observatory 4,500 22,860 1,980 29,340 4,500 24,840

Nass-Skeena Estuary 25,590 25,590 0 25,590

Smith-Rivers-Bella Coola-Dean 25,000 3,690 1,980 30,670 25,000 5,670

Total 25,000 25,000 31,830 139,465 12,720 234,015 56,830 177,185
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Appendix Table B4. Indicator streams and survey costs by Conservation Unit for Chum salmon. 

 

  

Number of indicator streams 

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

Bella Coola River-Late 7 7 0

Bella Coola-Dean Rivers 4 3 7 0

Douglas-Gardner 17 23 40 17

East HG 2 20 22 12 -10

Hecate Lowlands 2 35 37 4 -2

Lower Nass 1 1 2 1

Lower Skeena 3 5 1 9 3

Middle Skeena 1 2 1 4 2

Mussel-Kynoch 12 12 0

North Haida Gwaii 3 3 0

North Haida Gwaii-Stanley Creek 1 1 0

Portland Canal-Observatory 4 4 2 -2

Portland Inlet 2 4 6 1 1

Rivers Inlet 1 3 4 1 -1

Skeena Estuary 3 2 5 3 0

Skidegate 2 7 9 6 -4

Smith Inlet 3 2 5 0

Spiller-Fitz Hugh-Burke 6 25 2 33 1 5

West Haida Gwaii 17 17 14 -14

Total 1 1 40 177 8 227 44 -4

Preliminary estimate of the survey costs  

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

Bella Coola River-Late 8,640 8,640 0 8,640

Bella Coola-Dean Rivers 6,750 7,650 14,400 0 14,400

Douglas-Gardner 14,175 20,670 34,845 14,175 20,670

East HG 3,500 27,600 31,100 3,500 27,600

Hecate Lowlands 1,320 32,400 33,720 1,320 32,400

Lower Nass 1,500 1,500 3,000 1,500 1,500

Lower Skeena 7,800 11,400 12,000 31,200 7,800 23,400

Middle Skeena 25,000 6,000 2,000 33,000 6,000 27,000

Mussel-Kynoch 12,240 12,240 0 12,240

North Haida Gwaii 5,500 5,500 0 5,500

North Haida Gwaii-Stanley Creek 2,000 2,000 0 2,000

Portland Canal-Observatory 18,000 18,000 0 18,000

Portland Inlet 6,000 3,960 9,960 6,000 3,960

Rivers Inlet 25,000 5,400 30,400 25,000 5,400

Skeena Estuary 6,000 4,350 10,350 6,000 4,350

Skidegate 1,600 7,800 9,400 1,600 7,800

Smith Inlet 6,030 1,980 8,010 0 8,010

Spiller-Fitz Hugh-Burke 8,550 39,600 2,970 51,120 8,550 42,570

West Haida Gwaii 28,300 28,300 0 28,300

Total 25,000 25,000 56,445 244,140 24,600 375,185 81,445 293,740
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Appendix Table B5. Indicator streams and survey costs by Conservation Unit for Coho salmon. 

 
  

Number of indicator streams 

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

Bella Coola-Dean Rivers 3 10 13 1 2

Brim-Wahoo 2 2 0

Douglas Channel-Kitimat Arm 3 2 5 3

Haida Gwaii-East 2 2 3 -3

Haida Gwaii-Graham Island Lowlands 1 1 2 1

Haida Gwaii-West 2 2 3 -1

Hecate Strait Mainland 1 3 9 1 14 26 -23

Lower Nass 1 3 4 0

Lower Skeena 1 14 1 16 5 -4

Middle Skeena 3 10 13 9 -9

Mussel-Kynoch 1 2 3 1

Northern Coastal Streams 1 12 2 15 1 0

Portland Sound-Observatory Inlet-Portland Canal 3 2 5 3

Rivers Inlet 1 1 1 3 1

Skeena Estuary 1 1 2 2 -1

Smith Inlet 1 1 1 -1

Upper Nass 2 1 3 0

Upper Skeena 1 1 2 1 5 1

Total 10 1 21 69 9 110 51 -30

Preliminary estimate of the survey costs  

Conservation Unit Fence New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

Bella Coola-Dean Rivers 4,320 11,850 16,170 4,320 11,850

Brim-Wahoo 5,400 5,400 0 5,400

Douglas Channel-Kitimat Arm 5,670 3,330 9,000 5,670 3,330

Haida Gwaii-East 16,500 16,500 0 16,500

Haida Gwaii-Graham Island Lowlands 10,000 15,000 25,000 15,000 10,000

Haida Gwaii-West 16,000 16,000 16,000 0

Hecate Strait Mainland 25,000 6,750 18,240 1,980 51,970 6,750 45,220

Lower Nass 58,000 24,000 82,000 0 82,000

Lower Skeena 3,000 46,800 12,000 61,800 3,000 58,800

Middle Skeena 97,000 21,380 118,380 0 118,380

Mussel-Kynoch 2,700 3,690 6,390 2,700 3,690

Northern Coastal Streams 660 24,660 5,400 30,720 660 30,060

Portland Sound-Observatory Inlet-Portland Canal 21,000 6,000 27,000 21,000 6,000

Rivers Inlet 25,000 2,700 2,700 30,400 27,700 2,700

Skeena Estuary 2,700 2,700 5,400 2,700 2,700

Smith Inlet 25,000 25,000 0 25,000

Upper Nass 79,000 5,000 84,000 0 84,000

Upper Skeena 100,000 15,000 3,960 11,500 130,460 15,000 115,460

Total 394,000 25,000 95,500 184,810 42,280 741,590 120,500 621,090
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Appendix Table B6. Indicator streams and survey costs by Conservation Unit for Chinook salmon. 

 

Number of indicator streams 

Conservation Unit DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total Historical Net Change

Bella Coola-Bentinck 1 1 0

Dean River 1 1 0

Docee 0 1 -1

Ecstall 0 1 -1

Haida Gwaii-North 0 1 -1

Kalum-early timing 1 1 2 1

Kalum-late timing 1 1 0

Lakelse 1 1 1

Lower Skeena 4 4 0

Middle Skeena-large lakes 1 4 5 0

Middle Skeena-mainstem tributaries 1 3 1 5 1 2

North & Central Coast-early timing 6 2 8 1 5

North & Central Coast-late timing 1 1 0

Portland Sound-Observatory Inlet-Lower Nass 2 2 1 -1

Rivers Inlet 1 4 5 1 -1

Skeena Estuary 1 1 1

Upper Bulkley River 0 1 -1

Upper Nass 2 1 3 0

Upper Skeena 1 1 1

Wannock 1 1 0

Zymoetz 2 1 3 2

Total 1 4 2 1 15 16 6 45 8 7

Preliminary estimate of the survey costs  

Conservation Unit DIDSON/ARIS Fence MR Annual New (Fence) New (VS) VS Annual VS Annual (A) Total New Other

Bella Coola-Bentinck 75,000 75,000 0 75,000

Dean River 990 990 0 990

Docee 0 0 0

Ecstall 0 0 0

Haida Gwaii-North 0 0 0

Kalum-early timing 3,600 3,600 7,200 3,600 3,600

Kalum-late timing 75,000 75,000 0 75,000

Lakelse 3,000 3,000 3,000 0

Lower Skeena 13,800 13,800 0 13,800

Middle Skeena-large lakes 50,000 13,850 63,850 0 63,850

Middle Skeena-mainstem tributaries 25,000 8,000 4,000 37,000 8,000 29,000

North & Central Coast-early timing 12,780 5,400 18,180 12,780 5,400

North & Central Coast-late timing 3,000 3,000 0 3,000

Portland Sound-Observatory Inlet-Lower Nass 3,960 3,960 0 3,960

Rivers Inlet 25,000 10,800 35,800 25,000 10,800

Skeena Estuary 1,980 1,980 1,980 0

Upper Bulkley River 0 0 0

Upper Nass 79,000 12,500 91,500 0 91,500

Upper Skeena 10,000 10,000 10,000 0

Wannock 70,000 70,000 0 70,000

Zymoetz 7,200 3,000 10,200 7,200 3,000

Total 70,000 154,000 150,000 25,000 46,560 58,700 16,200 520,460 71,560 448,900
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Appendix C 

Area 6 North Charter Patrol Program slides, 2016 
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Appendix C1. Area 6 North Charter Patrol slides, 2016. 
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