
This following document from Gitksan Watershed Authorities Technical Team 
is a brief overview with some project highlights related to key topics. We have 
also included some salmon numbers and current management topics at the 
end. 
A follow up presentation & reference document from others on our team 
related to management processes is needed.

GWA’s full time team includes:

Charlie Muldon - Coordinator  
Rod Harris - senior technician and manager of the food fish monitoring 
program.
Taylor Wale - Biologist [Technical Team]
Tim Wilson - Senior Technician [Technical Team]
Alicia Fernando - Biologist/Technical Coordinator [Technical Team]
Marj Turner - Executive Assistant 
Gord Wilson - GIS technician



Our core program funding is through the Aboriginal Fisheries Strategies 
(purple and green) with a focus on fish and fish habitat monitoring and 
assessments

Project Streams Include: 
● Core infrastructure & capacity
● Fish Population Monitoring / Assessments
● Fisheries Monitoring 
● Long Term Water monitoring stations 
● Climate change monitoring / research
● Fish Habitat Surveys / Assessments
● Habitat Restoration
● Data Frameworks - Interactive Laxip & GIS
● Fisheries management technical support –

processes
We also write proposals for additional projects (shown in blue), including ones 
with the Skeena Fisheries Commission, which is an umbrella organization that 
provides support to Skeena AFS groups like GWA (projects shown in red)



Key topics or themes in the realms of Watershed and Salmon Stewardship 
help us prioritize work plans and organize our programs (and projects). 
Some main themes that we focus on throughout our technical work include:

○ Diversity (among species, biological diversity, genetic diversity, 
flow regimes, etc.) helps the resilience of ecosystems. Diversity 
is something that we can actively support and contribute to by 
managing fisheries for multiple species, paying attention to all 
of our spawning populations (big or small), ensuring we are 
planting riparian plants using a diverse range of native plant 
species and restoring streams to maintain complex and diverse 
flows, for example. 

○ Climate Change creates environments that are new and 
unpredictable, meaning we are required to monitor more 
closely and better understand the direction we are headed in 
order to explore proactive solutions

○ Restoring habitats and waterways that have been damaged is 
one way that we can mitigate the impacts of climate change

○ Mixed stock fisheries management amidst the current climate 
crisis and declining salmon abundance has become detrimental 
within the Skeena River system 

○ The need to improve Communications & Evidence Based 
Management 



● Both the Skeena and Nass Watersheds have almost 30 distinct 
sockeye spawning populations that return to their own respective 
stream/spawning location

(for example:in this Kispiox River, sockeye that spawn in 
Nangeese are a different population than those that return to 
Club Creek)

● The more populations that exist in a system, the more diversity a 
system holds, and is therefore more resilient to environmental 
changes. Diversity and resiliency are critical to survival and future 
generations

● In order to calculate the total return of Skeena salmon, the basics are 
to count salmon caught (which can be a mix of several populations) 
and count salmon populations that made it to the spawning grounds
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Existing outside of the scope of our Technical Programs, GWA has additional 
programs ran through our AFS funding. The main program that is most 
relevant to the Gitksan community is the Food Fish Monitoring Program.

The monitoring produces a total estimate of Gitksan harvest by species (not 
by spawner population). The Gitksan food fish catch (in the last several 
decades) is predominantly harvested from the Skeena River Mainstem areas 
shown here in blue on the map. 

This reporting helps current management tools make sense of  estimated 
numbers coming into the river and actual numbers that made it to spawn . 
Current management tools factor in a potential total in-River First Nations 
sockeye food fish harvest of 150 thousand each year. 
Overall, current DFO management tools haven’t been good at protecting 
individual spawning population health. 

The FSC monitoring program field work involves:
- getting fishing effort by counting nets by jet boat or 

observations
- getting average catches by set for either gill or drift net by 

interviewing or observations and also by collecting set net logs 
from fishers that record their own catch



The monitoring program also helps with community search and rescue or river safety 
efforts.

In red on this map are some of the village weirs or traps beyond the mainstem 
Skeena. These locations are important for us to better understand, including all 
potential impacts present at these historically important fishing sites. Although 
fisheries have been mis-managed for decades, if we can reinvigorate historically 
important habitats and populations, we can continue to support diversity and whole-
system resilience within Gitksan territories.



This table is a summary of 2021’s FSC  catch estimates. 

The Gitksan FSC sockeye catch is fairly consistent year to year averaging 
about  55,000
In some recent years catches been lower than average when returns were 
concerning (i.e.2013, 2017, 2019).



Under our technical projects, we count and sample salmon populations on 
their spawning grounds. 
This map shows specific populations (spawning areas) where GWA does 
adult counts within the territory broken down by species. 
This can be done by helicopter, creek walks and by counting fences. 
While at different streams, we may also take scale and tissue samples 
samples to collect genetic and aging information on spawning populations.
(We’d be interested to hear what people have observed - we've seen smaller 
sizes in some recent years and overall less females)



Here is a photo of Tim and Taylor collecting tissue samples at a spawning 
location. This helps us understand and build a genetic profile for each 
spawning population. 
These samples are like building a reference library for fish, which can be used 
to identify a fish to it’s spawning population/location when caught downstream
This also allows us to collect our own data and validate DFO estimates of 
abundance that are done in the lower Skeena River each year. By better 
understanding the finer details of each populations, we can also then build 
suitable restoration plans. 



One of the long term areas GWA has counted sockeye is the Swan / Stephens 
Lake system in the Kispiox Watershed. 
The Bar graph figure shows long-term spawner estimates at Club Creek 
between Swan and Stephens Lake
Our studies point to concerns with the Swan Lake sockeye population and 
further studies are needed.
Despite the DFO estimates of total number of sockeye returning to the Skeena 
River system stating that abundance is sufficient to support large fisheries, 
Kispiox sockeye have been declining overall. This is partly because Kispiox 
sockeye return to the Skeena River at the same time as the abundant Babine 
sockeye population, meaning that these populations migrate alongside one 
another and experience the same fishing pressure, despite Kispiox sockeye 
being vulnerable.  



In 2021, the Skeena Fisheries Commission (SFC) and GWA collaborated to 
install a salmon enumeration fence on the Bear River System that is 
autonomous and simply video records the fish swimming by. GWA contributes 
to the Bear River system enumeration by conducting helicopter counts and the 
camera fence is ran through SFC. In these early years, we are doubling down 
on counting to see which method is most accurate and efficient. 

The new fence count showed a high number of lake spawners that haven’t 
been able to be counted by the helicopter aerial methods typically used.



Climate monitoring is essential to protecting critical salmon habitat. A 
summary of the water monitoring programs (highlighted here) is available on 
our website. 
In collaboration with SFC, starting in 2017 we put a  large network of small 
temperature loggers in several systems:

- Babine , Kispiox , Upper Skeena, Slamgeesh , Middle Skeena
The data is needed to protecting areas that help keep water cool which is 
critical for salmon 
and also signal when fish are stressed due to higher water temperatures and 
should not be handled. 

Since 2015 GWA has established several hydrometric stations (referenced in 
the map) which  monitor water level and temperature.  
Long term data sets from these programs will help us look at water quantity 
and quality needs for salmon. 
In 2021 a weather station was installed in Upper Skeena by GWA,  VIU and 
SFC.

These initiatives are closing a  big data gap in the north for climate change 
research. 



Mapping salmon pressures and the health of a stream can be helpful tools for 
land use planning and restoration planning.

These “pressures: are factors like: stream side disturbance, # of stream 
crossings, road density, logging/regrowth or just a loss of stream function do 
to several factors combined 

Protecting critical habitat should be our first line of defense for salmon  and is 
a  lot cheaper than restoring.

Decline in salmon have resulted from climate change on top of a thousand 
other pressures so it’s good to be a part of restoration efforts.



A major theme in our work planning within the technical side of GWA, is how 
are we going to adapt management to climate-related changes in our 
ecosystems?

The image shown in this slide shows the outlets of Tsihl Hlii Din (McCully 
Creek) into the Kispiox River - a location where these climate-related impacts 
are prevalent and create drastic barriers for salmon, such that this once 
abundant creek is barely accessible to migrating adults of the various species 
that would historically return here to spawn each year. 

The alluvial fan shown in this image of lower Tsihl Hlii Din is a result of severe 
land alteration and removal of vegetation within the watershed, which caused 
slopes to erode, sediments to mobilize and deposit downstream, subsequently 
spreading out the water flow into this fan area with insufficient water depth and 
water clarity suitable for salmon use and survival. 



Environmental changes go on to impact salmon by generally adding more 
units of  stress, which accumulate to lethal levels (especially thermal stress) -
therefore, it’s becoming more necessary for us to monitor and restore the 
habitats that will allow them to survive. Wild salmon overall are experiencing 
major declines in species diversity, meaning we don’t have the same high 
number of individual spawning populations with different environmental 
tolerances as we used to. This indicates our system is lacking resiliency in 
the face of dangerous climatic conditions.

A major point needing to be communicated is that, although mainstem Skeena 
River salmon abundance seems to be doing ok, we are seeing low returns on 
our spawning grounds with many populations in danger of extinction. We need 
to shift our focus to the individual spawning grounds as a community and take 
care of the habitats supporting wild salmon.



Restoring and protecting a diverse range of wild salmon habitats within our 
territories is one way to mitigate the impacts of climate change on wild salmon. 
To date, we’ve been able to undertake restoration of one system (@ McCully 
Creek/Tsihl Hlii Din, in kispiox watershed) and working towards multiple 
objectives that relate to whole system resiliency.

We ar working towards expanding this restoration work throughout the Kispiox 
Watershed at important salmon streams and expand our scope from here by 
involving more Gitksan house members to help lead the work within their 
laxyip. A big piece of this work has also been youth engagement because it’s 
a great starting point for building capacities and skill sets for young people that 
are passionate about sustainable futures on our territories.

The image shown in this slide shows one of our major restoration sites within 
the McCully Creek system. (Left to right) Rob Matthews, Tim Wilson and 
Hailey Wilson are shown to be planting willow cuttings throughout structures 
built at the base of a sloughing exposed bank, working to stabilize this 
sediment source. 



At Tsihl Hlii Din, we’ve begun to focus restoration on the intricacies of what the 
salmon need and what we as Gitksan need when protecting these 
environments.  We want this work to eventually be done solely by our 
community members and not have to contract the work out to seek outside 
expertise. 

These images are process shots of the “low-tech process-based 
restoration” that we’ve been learning. This method uses natural supplies 
found on site and is done with hand tools that we are able to carry into the 
bush without needing to build road access for heavy machinery into vulnerable 
habitats. This method also allows for us as Gitksan people to lead the work in 
our own territories, teaching us the principles of habitat assessment, 
prescribing a restoration plan, and working collaboratively to build complexity 
within streams that is mindful of 1) our need to hang onto water and 2) what 
the fish need once in the stream. This process requires us understanding each 
system intimately (hence the importance of house group involvement).



Next steps of this restoration work, we’re looking at restoring additional 
streams that have high fish values and lack structure or complexity. We will be 
prioritizing our work plans based on urgency and which house groups are 
interested in collaborating for this next phase of expansion. 

Our Goals for Restoration: 
- building capacity alongside house groups and keep focusing on youth 

learning and engagement 
- expand our habitat assessments efforts, to inform the restoration 

process and better monitor our watersheds
- Longer term: building our own Gitksan internal restoration unit that can 

expand on the work 



This next segment discusses mixed-stock sockeye fisheries management.

Mixed-stock fisheries management treats all individual migrating populations 
within a species as one aggregate stock. Fisheries are managed by DFO at 
the aggregate level, as well as our own Gitksan food fishery at present. See in 
this image, that vulnerable populations swim alongside healthy ones, and all 
experience the same harvest pressure in the mainstem Skeena River.

If we as a community are going to continue harvesting on the mainstem 
Skeena, we need to explore ways to selectively harvest the populations that 
aren’t endangered. 



Some Skeena scenario context: 
- on average over the past several decades, ~90% of all skeena 

sockeye return to the Babine River system (passing through Gitksan 
territories). 

- of those 90%, on average nearly 75% of those fish originate from two 
enhancement facilities at Pinkut Creek and Fulton River (this bottom-
right image is fulton) - these are the locations that people speak about 
the gates being closed to migrating salmon

- NOTE: ***the Babine River fence (downstream to these two facilities) 
does not close, it’s just slow to count fish through)

Consequences: these two populations are more abundant and negatively 
interact with the “wild” sockeye returning to spawn in Gitksan territories, which 
is our dominant food source. These two populations also inflate the aggregate 
stock abundance estimate (estimated total # sockeye returning to Canada), 
which promotes heavier fishing pressure on co-migrating and vulnerable wild 
populations returning to Gitksan territories. With a huge majority of our fish 
coming from just two populations, you can see how and why we say diversity 
is at an all time low. Meaning, that if anything happens at these 2 facilities (like 
they do: vandalism of the gates, disease spread, etc), the whole system 
deflates and our food security is threatened



Currently, we are exploring ways that we can selectively harvest the much 
more abundant enhanced babine sockeye within Gitksan fisheries and allow 
for our wild fish to make it back to spawning grounds. This is possible 
upstream in Lake Babine territories when the fish are closer to their spawning 
grounds. Downstream in our territories, the location of Kisgegaas was chosen 
primarily because this harvest location allows us to only fish Babine sockeye 
and avoid harvesting vulnerable populations returning to spawn in Gitksan 
territories. Babine wild sockeye stocks are also vulnerable in comparison to 
the two enhanced populations from Pinkut and Fulton. This means that we 
need to explore ways to selectively harvest the enhanced populations at 
strategic locations and times to also avoid harvesting Babine wild. 

In collaboration with some of the Simgiigyet from the Kisgegaas area, we are 
looking at using energy/fat measurements of migrating sockeye within the 
Babine River, as a tool to selectively harvest enhanced sockeye from the 
lower Babine River. Our objective on the lower Babine River within our 
territories (near Kisgegaas is a proposed site), was to see if there is a 
measurable fat difference between wild and enhanced fish, which will later be 
identified to population using genetic sampling.

Photos in this slide show Taylor Wale and Patience Muldoe sampling sockeye 
at Kisgegaas canyon (left) and our dip + sampling crew from the summer of 



2021 (right)



This past summer of 2021, we began piloting this exploratory work at 
Kisgegaas to see what the data would tell us about the fish and if it is possible 
to employ these methods to selectively harvest enhanced fish from this 
harvest location. We would like to continue this work this upcoming season 
and will follow-up with the Simgiigyet of the area to share results and more 
detailed plans. 





Since summer of 2020, several meetings with huwilp and community 
members have happened formally and informally - gathering direction from 
how the community wants to better be engaged with our work. Generally, 
Gitksans want to be in the know with what we are doing, what the fish are 
experiencing, what the status of streams and rivers are in their territories and 
how things are changing over time. Major themes being questioned: concern 
with the mixed stock fishery management, a lack of information sharing, and a 
desire to re-invigorate terminal fisheries beyond the mainstem Skeena. 
Mobilizing these community concerns, we’ve begun gathering Gitksan 
knowledge to ground our technical data and building a centralized online 
platform to share information and utilize data. 

Objectives with this initiative are: data transparency within community, 
housing data in safe yet accessible ways, informing community and Simgiigyet 
on the status of fish and fish habitat within our watersheds, and using Gitksan 
expertise to better guide our work. The focus with this project was on youth 
education and empowering youth to lead the work.

In collaboration with Greencoast Media, we’ve been working on this interactive 
data platform which is called Interactive Lax’yip. This platform uses the maps 
from the Delgamuukw trial era and situates all of the information that we have 
and that is appropriate to share with community on this Gitksan interface. 



We’ve organized the first layer (shown here) by watershed and the work began 
focusing on the Kispiox watershed



Once entering the Kispiox Watershed, Lax’Yip boundaries are shown and this 
is the layer where all of the data is accessible and utilized.

Although this is still a draft of the final project, in this window, you can see 
territory information for each lax’yip.



When users hover over a stream with a play button icon, they can click on the 
button to show them a series of drone videos taken over time series to show 
community members how streams change over the seasons, and as this 
initiative grows, changes can be observed over years. 



For the streams that GWA has monitored over the years, users can 
click on the fish icon to bring up adult escapement data, a description of 
the stream and a list of species that is found at each location



And finally, video clips of interviews that the youth have conducted will show 
up on the map, appearing at the locations each interviewee speaks about. As 
this initiative grows, we plan to add in Gitxsanimx subtitles and work harder at 
incorporating the language into every layer of the platform



Cultural knowledge is being gathered by interviewing Simgiigyet and wilp 
members about their territorial knowledge within the Kispiox and creating 
videos that will be situated on the maps, on the website. Youth are being 
mentored to do this work through this initiative, which is intended to continue 
over the long term and house all the different stories and knowledge about 
places as it pertains to the watershed, fish and fishing. Youth were also tasked 
with going through the Delgamuukw trial transcripts to note what territorial 
knowledge was spoken at that time, and then re-positioning that knowledge 
back onto the maps, alongside all other data per Lax’Yip

Images in this slide show individuals from wilps Xantxw/Gwiiyeehl, wilps 
Ge’el, and wilps Delgamuukw sharing knowledge on their territories





Skeena 2022 Outlook:
Sockeye - DFO is predicting a similar or slightly higher return than in 2021, 
however it is difficult to predict early on in this changing climate.

A commercial fishery is unlikely on Sockeye this season, but we 
continue to propose that the Gitksan commercial shouldn’t be tied to 
the coast catch, but rather a share of the total return available.

Chinook - have been in decline with record low returns since 2017 and a 
forecasted 2022 return that is of conservation concern (meaning there are not 
enough spawners returning to sustain the population). The Kispiox River, 
Nangeese and Sweetin Rivers are important spawning areas and we will 
continue doing helicopter counts for Chinook in these locations in 
2022. (Kispiox River Chinook spawner count 2021 = was 1200 observed 
adults in the mainstem Kispiox River)

Coho - have improved since 2018 (recorded low). Observations of coho in the 
lower Skeena show better numbers than that of the Upper Skeena River coho 
populations. 

Chum - populations have been depressed for the longest, out of all species. 
GWA would like to put further effort into consistent monitoring by a 
combination of drone and creek walk surveys. 



Skeena 2021 Summary:
This graph shows Skeena Sockeye returns (spawners and harvested) as 
provided in the post season review by DFO. After further review of the Alaskan 
catch the total return was actually about 1.54 million for the 2021 season, 
Total Return to Canada was 1.26 million and 1.08 million of that to the 
spawning grounds. 



External Topic: Alaskan Catch of Skeena and Nass Sockeye 

Recently there have been reports of much higher southeast Alaskan catch 
rates of Skeena, Nass and Fraser Sockeye bycatch in their large commercial 
pink fisheries. Rates have been  5 – 12% in recent past and increasing but this 
year it was over 20% of our Total Sockeye Return to Canada.There is a treaty 
agreement (Pacific Salmon Treaty, 1985) between Canada and the United 
States for the purposes of commercial, recreational, subsistence, and tribal 
fishing arrangements on the southern border between Washington and 
Canada as well as on the northern border between Alaska and Canada. The 
terms of these arrangements are defined by a fixed timeline that isn’t flexible 
to the actual variability in timing that Sockeye return to tidal waters. 

Obligations under chapter 2 of the Treaty state: 
1.Canada provides preseason forecast for Skeena/Nass sockeye. Sets 
Annual Allowable Harvest (AAH)
2.US obligated to maintain harvest <2.45% of Skeena/Nass stocks in 
District 104 seine fishery AND
3.Maintain harvest of Nass sockeye          < 13.8% in District 101 gillnet
fishery



4.Both countries maintain interceptions of other countries pink salmon ~2.5% 

This limit on sockeye interceptions only applies to the Treaty Period – up to week 31 
(end of July). Thereafter no limit on interception of Canadian sockeye.  In 2021, AK 
caught 49,304 sockeye prior to end of treaty period. 32,312 Skeena/Nass fish, or 
about 5k above AAH. BUT…caught +447,100 sockeye AFTER treaty period. Don’t 
count against Alaska AAH and Canada has no recourse under current treaty terms. 

This inflexible timeline is of particular importance now, considering that Sockeye are 
migrating later and are migrating through Alaskan waters during times when they are 
not protected by the Pacific Salmon Treaty. 

A report has been raised with Canada and Alaska and further presentations are 
available. Treaty negotiations are beyond the scope of the GWA technical team, 
however those involved (via GWA & SFC) can make themselves available for a full 
presentation upon request. 

00	sockeye	AFTER	treaty	period.	Don’t	count	against	Alaska	AAH	and	Canada	
has	no	recourse	under	current	treaty	terms.	

AND	significant	#	of	Fraser	sockeye



External Topic: Federal Response to Salmon Declines (PSSI)

The  Pacific Salmon Strategy Initiative is a federal response to the Pacific 
Salmon Declines. It aims to stop this decline and rebuild stocks to sustainable 
levels. This aligns with our conservation concerns for many wild stocks though 
it is not clear at all how it will roll out. One of the key actions is harvest 
transformation so more commercial closures are likely. 

Again, the PSSI is outside the scope of the GWA Technical team but those 
involved (via GWA & SFC) can provide a full presentation upon request



Please contact if you have any questions and check out our website at 
www.gitksanwatershed.com

http://www.gitksanwatershed.com

