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INFORMATION DISCLAIMER 

Please note:  

This results or products of this project are considered to contain some confidential and sensitive 
fisheries information. The specific locations of salmon spawning areas within the Stikine drainage 
in particular would be considered such. For this reason, the actual GIS maps and associated 
attribute data has been included as a separate Appendix to the main report. Therefore, the 
Appendices or its contents should not be copied or forwarded to other groups or individuals 
without the expressed consent of Tahltan Fisheries. (The spawning maps and GIS data have been 
/ will be made available to both DFO and ADF&G technical staff upon request.) 
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1.O   INTRODUCTION 
 

1.1   Project Rationale and Objectives 
Many sources of data relating to salmon distribution and spawning in the Stikine Drainage 
already exist, having been collected over years of various stock assessment initiatives. Some 
examples of technical information include aerial surveys, radio telemetry and previous project 
reports. However, such baseline information regarding critical salmon habitat was not 
consolidated in a format that could readily be utilized for habitat conservation purposes.  

In recent years, proposed industrial development within the Stikine drainage has drastically 
escalated. During the project period a substantial number of active industrial proponents existed 
(over 30 including exploration projects) which largely related to mining but also include hydro 
and oil / gas developments. The complex nature of Transboundary River habitats leaves the 
potential for salmon utilization to be underestimated in surveys conducted by proponents of 
industrial development.  

Regulating fisheries agencies have the opportunity to be involved in environmental assessment 
processes, but may often have limited time or resources in which to do so. Given such, there is a 
definitive need to provide fisheries agencies with an efficient tool for responding to proposed 
industries that may potentially impact salmon resources. In this regard, the objectives for this 
project were as follows (listed in order of priority and general timeline): 

1. Collection and consolidation of both technical and anecdotal sources of spatial data 
pertaining to spawning areas and distribution of all salmon species within the Stikine 
River drainage.  

2. Mapping of the above information onto base maps within an ArcView GIS database 
which links digitized locations to specific data sources.  

3. Conduction of a reconnaissance level habitat field survey within a specific area 
considered to be at particular risk of being impacted by potential industrial development. 

 

2.O   GIS MAPPING OF SALMON SPAWNING AREAS  
 
2.1   Methods 
The main function of this project was to consolidate existing information regarding adult salmon 
spawning and distribution within the Stikine Drainage. This data was then transferred into a GIS 
mapping format to effectively display known spawning habitats and spatial distribution for all 
salmon species. Digitized information was linked to a database which identified the type of 
information and its source.  
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The finest scale base maps readily available were utilized. For the Canadian portion of the Stikine 
drainage this was the 1:20,000 scale TRIM base maps. For the Alaskan portion of the Stikine a 
scale of 1:64,000 (1 inch = 1 mile) was used.  The scale at which spawning and distribution 
information has been previously documented varied widely. Because of this, general mapping 
was done at a relatively broad scale (the largest of which was approximately 1:250,000).  

Technical information was collected through a search of literature, internet databases and by 
contacting and meeting with Transboundary technical staff. Spawning habitat locations 
determined from technical and reliable anecdotal sources were digitized as spatial features onto 
base maps within an ArcView 9.2 GIS database (see Figure 1). Throughout the project, a list of 
all data sources was also recorded in a Microsoft Excel spreadsheet format.  

ArcView software was chosen for this project not only because it is generally considered the 
“standard” for this type of work, but also because it has unique capabilities for the management 
and presentation of data. All feature locations are linked to a common attribute table that 
documents watercourse name, salmon species, author, title, source, and data type as well as 
additional comments (see Figure 2). 

 

2.2   Results 
A total of 437 salmon spawning location records were digitized and entered into the spatial 
database. These are displayed as 4 maps in Appendix 1 to this report. References included 
technical reports, FISS database maps, and some anecdotal sources. Dates for these references 
range from 1955 to 2008 and a complete list of spawning references is presented in Appendix 2 to 
this report.  

By using the ‘Identify’ tool on the ArcView screen, a database user can click on a spawning area 
and display the attribute data for that record (see Figure 3). The database is also structured to 
allow users the ability to sort information so as to identify and limit which data is presented by 
species and / or type of data source. By using the ArcView ‘Query’ tool, the information can be 
sorted to display a desired combination of the data attributes. For example, the data can be sorted 
to display only coho spawning references (or any other salmon species chosen). Likewise the data 
could be queried to display only aerial survey or radio telemetry data for a particular species or 
combination of species. Within the broader GIS project other spatial layers presented in this 
project include regional Ecosections, Biogeoclimactic zones, watershed boundaries and forest 
cover.  

This project highlights the importance of the Iskut, Chutine, Katete, Christina, and Tahltan 
drainages as well as the lower Stikine main stem as critical salmon spawning habitat. The lower 
reaches of the Scud and Porcupine Rivers also offer significant spawning clusters. No spawning 
records were found upstream of the Tuya confluence. Records for Stikine River main stem 
spawning sockeye appear mainly downstream of the Chutine confluence and show clusters at the 
outlet of the Scud River and upstream of the Porcupine River. 
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Figure 1: Mapping of spawning locations onto a GIS database 
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Figure 2: Example of attribute table 
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Figure 3: Attribute data linked to each record 
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2.3   Discussion and Recommendations  
The mapping product of this project not only provides a “quick reference” guide to documented 
critical salmon habitats but also a “time-saving” link to the more detailed data associated with 
specific sites. As a mapping product, this type of project also has practical applications which 
extend beyond simply habitat protection. Given that it depicts various sources of spatial information 
over a broad time period, it can be utilized to identify things such as: priorities for habitat 
protection; data gaps for future stock assessment initiatives; potential changes to historical habitat 
utilization; and opportunities for habitat or access improvement. As well, broad overview of 
spawning habitats as is provided by this project facilitates analysis of the natural processes involved 
in creating these habitats.  

Recommendations regarding the GIS mapping of Stikine salmon spawning areas include the 
following: 

 It is likely that more site specific salmon spawning information will be gathered over time. 
In this regard, the mapping project should be considered a ‘living document’ that can be 
added to as new information becomes available. 

 Although it was intended that Traditional Knowledge (TK) of salmon spawning areas 
would be collected and integrated into the mapping project, this unfortunately did not take 
place. This was due to several factors including TK database confidentiality and difficulties 
in effectively scheduling for personal interview. However, it is hoped that in the future such 
can be integrated into the overall initiative.  

 A substantial portion of the people that may be interested in this data do not have the full 
ArcView 9.2 GIS software or the knowledge to use it effectively. In this regard, it has been 
suggested that obtaining and utilizing Arc-Reader in the future would be a very useful 
means of allowing First Nation and agency staff to effectively store, visualize and review 
the GIS data from this project.  
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3.O   HABITAT FIELD SURVEYS 
 
3.1   Methods 
This portion of the project was somewhat of an opportunistic addition to the main initiative of 
mapping known salmon spawning areas. Under the original proposal, specific objectives and 
methods remained rather vague, with further details were to be determined. It was to involve a 
reconnaissance level habitat field survey conducted within a limited area of the drainage, 
considered to be at particular risk of being impacted by potential industrial development. Thoughts 
at that time pointed toward portions of the Iskut River as likely focal points.  

Upon further consideration, the Iskut River was confirmed to be the survey area and it was 
determined that specific methods would involve stream bioassessment using a reference condition 
approach (RCA). The RCA methods have been developed and utilized in recent years by 
Environment Canada and the BC Ministry of Environment.  In doing so, habitat descriptors from a 
large number of reference sites are used to build a predictive model that allows comparison of a test 
site with an appropriate reference condition. This provides baseline information regarding stream 
“health” and can serve as a screening tool for land and water management activities. 

From July 9-13, 2007 two Tahltan Fisheries representatives attended a Steam Bioassessment 
training course in Whitehorse, Yukon. This session was provided (in-kind) by Environment Canada 
/ University of Western Ontario and provided instruction for the RCA protocol as well as 
electrofishing certification.  

Field work was conducted from August 12-18, 2007 by two Tahltan Field Technicians and the 
Tahltan Fisheries Biologist. Access to the sites was by boat and the field staff stayed at either the 
Bronson or DFO Lower Stikine camps. A total of six tributaries were surveyed along the Iskut and 
Lower Stikine Rivers (see Table 1 and Figure 4).  

 

Table 1: Habitat Survey sites 

Site Lat / Long Site Description
Site 1 56˚ 41.76N / 130˚ 59.89W Verret River - approx. 300m upstream of outlet into Iskut River
Site 2 56˚ 40.95N / 131˚ 04.25W Bronson Creek - approx. 100m upstream of outlet into Iskut River
Site 3 56˚ 40.98N / 131˚ 11.23W Craig River - approx. 8km upstream of outlet into Iskut River 
Site 4 56˚ 38.03 / 131˚ 42.85W Katete River - approx. 8km upstream of outlet into Stikine River 
Site 5 56˚ 42.55N / 131˚ 33.43W Inhini River - approx. 30m upstream of outlet into Iskut River side channel
Site 6 56˚ 43.91N / 131˚ 38.70W Caralin Creek - approx. 20 m upstream of outlet into Iskut River
 

Field sampling followed standardized methods as described in the British Columbia Resource 
Inventory Standards Committee documents (http://ilmbwww.gov.bc.ca/risc/pubs/aquatic/index.htm), 
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along with methods for RCA in (Reynoldson et al 2003) and (Perrin et al 2007). Comprehensive 
sampling at each site included the data in following parameter categories: Weather Conditions; 
General Site Information; Water Quality; Water Samples; Benthic Invertebrates; Stream Channel 
Characteristics; Macrophytes and Periphyton; Cover; Riparian Vegetation; Substrate Characteristics; 
Disturbance Indicators; Land Use; and USEPA Rapid Bioassessment Procedure (RBP). Further detail 
regarding the information collected within these categories is displayed in Appendix 3 to this report 
as a sample of the field sheets utilized. Specific data from the field surveys was entered into the 
Canadian Aquatic Biomonitoring Network (CABIN) online database. 

Water samples were collected at each of the 6 sites as follows: general ions (1L frozen); nutrients 
(250ml frozen); phosphorus (250ml frozen); total organic carbon (250ml with H2SO4); and total 
metals (250ml with HNO3). In addition, replicates for all 5 parameters were taken at site 6 and blank 
samples were prepared for total organic carbon and total metals. (Given the remote location of the 
sample sites and logistic difficulties in immediate shipping to the lab, the samples were either frozen 
or treated.) All water samples were promptly shipped to MAXXAM Analytics Inc. in Burnaby, B.C. 
for lab analysis. 

In addition to the above, opportunistic fish capture for presence/absence information was conducted. 
It was originally planned that electrofishing would be utilized, however, such could not be completed 
due to failure of the electrofishing equipment rented. As an alternative method, minnow trapping (and 
some angling) were used instead. Three minnow traps were placed at each site (except for Bronson 
Creek), most being 1 hour sets with subsequent catch by species recorded.  
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Figure 4: Habitat survey sites 
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3.2   Results 
The RCA data collected during field surveys was entered into the CABIN online database 
(http://www.ec.gc.ca/rcba-cabin/). This data was also exported to Excel files and is displayed as 
such in Appendix 4 to this report. To note, the benthic samples collected at the field survey sites did 
not end up being sent to the lab. This is unfortunate given benthics appear to an important 
component within the overall analysis which might subsequently take place.  

Fish captured through minnow trapping at the sites predominately consisted of juvenile dolly 
varden / bull trout, followed in relative abundance by coho, Chinook and sculpin. Specific fish 
capture data is presented in Appendix 5 to this report. (Using angling, one bull trout was captured at 
the Verret River outlet and one cutthroat trout at outlet of Caralin Creek.)    

 

3.3   Discussion and Recommendations 
This portion of the project was originally meant to be a reconnaissance level habitat field survey. 
However, upon review of existing habitat data and other potential approaches it was decided that 
the RCA/CABIN bioassessment would be conducted. This was considered to be a beneficial 
decision, however, the resulting aspects of training, project planning, implementation and data entry 
proved to be a challenge beyond that which was initially planned. That being said, it is expected 
that this initiative will serve well for continuing such survey efforts in the future.  

Recommendations regarding the habitat survey portion of this project include the following: 

 Follow-up consultation with BC Ministry of Environment staff regarding the project and 
any future initiatives of this kind.  

 Re-collection of benthic samples from the six sites and lab analysis of such. 

 Analysis of the data collected using the RCA / CABIN modelling. 

 Further development of reference condition assessment sites within Stikine drainage to 
allow long-term monitoring of aquatic health. 
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4.0    PROJECT PERFORMANCE 
Measures of success: From the original project proposal, these are displayed in Table 2 below with 
associated outputs upon project completion. 

Table 2: Measures of project success 

Main criteria for project success 

Measure Success  

Completion of drainage wide 
mapping for salmon spawning and 
distribution 

This was completed as planned. Spawning habitat locations 
determined from technical and reliable anecdotal sources 
were digitized as spatial features onto base maps within an 
ArcView 9.2 GIS database. 

Other performance measures for the project 

Measure Success  

Extent of consultation Consultation during the collection of GIS data for mapping 
included technical staff at DFO-Whitehorse and ADF&G-
Juneau. The project was related in a Tahltan Fisheries 
newsletter in January of 2008 and at subsequent community 
meeting presentation in March 2008.  

Number of data sources referenced A total of 437 salmon spawning location records were 
digitized and entered into the spatial database. 

Identification of data gaps Data gaps were identified throughout the process of gathering 
site specific information relating to salmon spawning areas. 

Incorporation of and delineation of 
technical and Traditional 
Knowledge information 

An extensive amount of technical data was utilized. 
Traditional Knowledge was not incorporated (see section 2.3   
Discussion and Recommendations).  

Number of habitat sites recorded 
during the field survey 

A total of 6 habitat survey sites were completed, each 
following the specific RCA/CABIN protocols.  

Completion of mapping for area of 
interest (which was changed to 
RCA/CABIN bioassessments)  

Completed as planned. Only exception being that benthics 
were not analyzed.  

Project ran according to schedule All aspects of the project ran according to schedule, with the 
exception of final reporting which was significantly late.  

 

Monitoring and Assessment: Although new information is collected each year, maintenance or 
updating of the database is not likely necessary in subsequent years unless a large amount of new 
spatial data is acquired. (In this regard, the consolidated spatial database will also provide a baseline 
in which to identify future changes in salmon distribution and habitat utilization.) However, 
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aspirations of the Tahltan Fisheries program include the further development of capacity to be 
involved ongoing habitat management initiatives.  

It is expected that that certain site specific / critical habitat data will be considered sensitive 
information and that the standard policies and practices of Fisheries agencies holding the data will 
apply in terms of information sharing. 

 

Benefits: Benefits of the project are likely to extend over a substantial period of time. Applications 
of the project will directly benefit various fisheries technical staff, in particular those who have 
input into habitat management or environmental review processes. Indirect benefits would be 
realized through the conservation of vital salmon spawning habitats, in that, maintaining the 
integrity of these areas is critical to the overall productivity of Stikine salmon resources. 
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