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1.0 INTRODUCTION 
 

1.1 Background:  

It has been almost 25 years since the original Transboundary (TBR) enhancement feasibility work 
was conducted.  Since that time, the examination of potential Stikine enhancement opportunities 
has not been thoroughly explored. Currently there is reliance upon the Tahltan / Tuya Lake 
sockeye enhancement project as the sole means of achieving the Stikine enhancement production 
goal of 100,000 adults. Tahltan Lake has been the source of brood stock for the Stikine sockeye 
enhancement program since it began in 1989.  The existing egg-take goal is 6M and eggs taken on-
site are incubated at the Snettisham hatchery in Alaska with subsequent fry planting into Tuya 
Lake and/or back into Tahltan Lake.  

The intent of diversifying or expanding the existing Stikine enhancement program was reflected in 
the updated 2009 Transboundary Pacific Salmon Treaty (PST) arrangements. It states that “For the 
duration of this Chapter, the Parties will pursue a diverse program to enhance sockeye production in the Stikine 
River…..” and that “The existing enhancement program may be expanded to include new activities such as barrier 
removal, habitat improvement and/or other agreed enhancement projects.” (PST Appendix to Annex IV, 
Chapter 1, section 5.) The Stikine enhancement program remains an important aspect of TBR 
Treaty arrangements with bilateral Canada/United States participation leading to equal harvest 
sharing of Stikine sockeye.  

In 2009, the Pacific Salmon Commission (PSC) - Transboundary Panel Strategic Salmon Plan was 
developed. This plan was created in order to identify the TBR Panel’s view of programs or actions 
useful to meet its objectives for salmon conservation, harvest and enhancement; and to develop 
the Panel’s yearly recommendations to the Northern Fund Committee.  In the plan, the key 
recommended action for enhancement of Stikine sockeye in the short-term was to: “Consult with 
enhancement and management experts to develop a well-informed transboundary rivers enhancement plan to address 
Pacific Salmon Treaty obligations through a suite of diversified projects (e.g., seek expert review/assistance, conduct 
technical workshop).” 

1.2 Objectives and scope: 

The development of other enhancement opportunities would provide more diversity and greater 
flexibility to the overall Stikine enhancement program. In this regard, it was proposed that new 
(additional) enhancement opportunities for Stikine sockeye be investigated through a feasibility 
study. The first year of this project (2012-13) is a scoping exercise to identify potential sites, 
strategies and conceptual feasibility. In this manner, prospective enhancement opportunities could 
be concisely outlined for further consideration.  

Consistent with previous enhancement work, the TBR Technical Committee and particularly the 
Enhancement Sub-Committee have been uniquely involved with the direction of this proposed 
project, i.e. overseeing its planning and implementation. This project was designed to be 
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collaborative in nature and its implementation is planned as a partnership between DFO, ADF&G 
and First Nation representatives. Staged opportunities were built into project schedule to allow for 
input regarding scoping activities and review of results.  

Specific objectives for the first year of the Stikine enhancement feasibility study were: 

1. Follow-up upon recommendations of Transboundary Panel Strategic Salmon Plan; 

2. Work with the TBR Enhancement Sub-Committee regarding planning and implementation 
details; 

3. Plan and conduct a technical workshop regarding potential Stikine enhancement options; 

4. Based upon the above, collect specific on-site field information through reconnaissance 
level surveys; 

5. Present results and recommendations to the TBR Technical Committee, Enhancement 
Sub-Committee, TBR Panel and the First Nation for further consideration. 

 

2.0 METHODS 
 

2.1 Methods overview: 

A broad overview of the general methods is displayed in Figure 1 below.  

 
Figure 1: Overview of the feasibility study process 
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2.2 Scoping & technical workshop:  

Some preliminary scoping for new enhancement sites was conducted initially by Tahltan Fisheries. 
This mainly included a literature search, review of previous enhancement feasibility reports and 
map-based desktop identification of potential sites.  

A scoping workshop for the project was in held Vancouver on July 12th, 2012. This session was 
utilized to review existing information and then identify and prioritize potential Stikine 
enhancement sites to be further investigated. There were 8 people at the workshop including 
representatives from DFO, ADF&G and Tahltan Fisheries. During the workshop there was 
consideration of previous data, other types of projects and factors which may be limiting 
productivity. Identified sites were then initially ranked using a number of feasibility indicators.                                   

2.3 Field surveys:  

Based upon the scoping workshop results, reconnaissance level field surveys were conducted at 12 
different sites from September 18th – 21st, 2012 with transport provided by helicopter. Surveys 
were conducted by air, ground or boat depending on the site. Table 4 in Appendix 2 lists the 
specific field sites and other information including methods employed and location coordinates. 
Most of the sites were assessed largely by visual observations with photo or video documentation. 
However, at some sites water quality parameters were collected. Further details are explained for 
each site under Section 4 of this report.  

 

3.0 SCOPING WORKSHOP & SITE SELECTION 
 
There were 12 potential sites or projects selected during the workshop for further investigation. 
These are listed in Table 1 below and depicted in Figure 2 as a map. Preliminary ranking was 
completed at the workshop and included 7 different categories. For each potential project the 
categories were ranked from 1 to 5, with 1 being poor and 5 being excellent. To note, these 
categories were not individually weighted in terms of generating a total score for each project. 
Also, potential salmon access barriers were not specifically identified during the workshop. Rather, 
looking at barriers was suggested as a possible future exercise for consideration.  
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Table 1: Preliminary site ranking results from the workshop 

 

 Ranking was from 1 to 5, with 1 being poor and 5 being excellent.  

 * Verrett River ranking was adjusted upwards after the scoping workshop based upon further DFO input.
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Figure 2: Overview site map 

 

 

4.0 SITE SPECIFIC INFORMATION 
 

4.1 Tahltan Lake:  

Background: 

Tahltan Lake is located approximately 115 km southwest of Dease Lake, BC. It sits within the 
Stikine Highlands of the Northern Boreal Mountains at a surface elevation of 812m. Tahltan Lake 
has a mean depth of 23m, a maximum depth of 47m, a perimeter of 22.6km, a surface area of 4.86 
km2  and a volume of 0.11km 3. The lake is dimictic and has two major basins with fairly extensive 
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littoral zones and scattered small islands. (A bathymetric map of Tahltan Lake is depicted in Figure 
20 of Appendix 1.) The shoreline around the lake varies from a mixture of gravel/cobble or 
shallow marshy shoals. The southeast side of the lake has several bedrock islands and bedrock 
exposures across the lake bed with thin overburden composed of fines and coarse blocky rock. 
Tahltan Lake is known to contain fish species including sockeye salmon, dolly varden / bull trout, 
rainbow trout, longnose sucker, slimy sculpin, and coho salmon.  

Tahltan Lake is a vital contributor to the overall productivity of Stikine sockeye salmon. It 
contributes an average proportion (from 2001-2010) of 48% to the total in-river Stikine sockeye 
run. Tahltan Lake has also been the source of brood stock for the Stikine sockeye enhancement 
program since it began in 1989. The existing egg-take goal is six million and eggs taken on-site are 
incubated at the Snettisham hatchery in Alaska with subsequent fry planting into Tuya Lake 
and/or back into Tahltan Lake. In recent years there have been distinct challenges in meeting the 
associated Tahltan Lake egg-take target (of 6 million eggs). In this regard, additional time effort 
and staff along with revised methods have been incorporated. 

Preliminary survey information: 

Field assessment was conducted at Tahltan Lake from September 18-19, 2013 primarily by boat or 
ground survey. Observations of particular interest were related to an area of sockeye spawning 
sites along the north-east shoreline of the lake. (Refer to Figure 3 below.) There is an extensive 
series of spawning “sink holes” that were actively being utilized. (Refer to Photo 1.) These redds 
are being progressively expanded in an area of lake bed that is composed of a light vegetative 
cover and a lacustrine cap, presumably of Glacial Lake Stikine origin (Spooner & Osborn, 2000) 
over a gravel stratum. The sockeye are bioturbating the lacustrine cap to access the lower strata 
sorted gravels. Based on visual estimates the lacustrine cap is approximately 1 meter deep and the 
gravel strata particle size ranges from large gravels to sands and fines. (Refer to Photo 2.) It is 
assumed that there is positive pore pressure groundwater in the gravel strata that the fish are 
keying in to and that the porosity of this strata is sufficient to be transmissive enough to support 
egg incubation, although these assumptions need to be verified.  The redds are excavated in 
clusters with spawners working the edges of the “sinkhole” to progressively expand the spawnable 
area. Some limited probing on shore indicated a similar stratigraphic sequence (lacustrine cap over 
glaciofluvial gravel) extends to the willow wetland riparian zone adjacent to this area over to the 
outlet of the lake.  There is also geomorphologic evidence (a trapezoidal channel form) of 
paleochannel landforms across the riparian wetland area trending toward the outlet of the lake. 
This sequence of lacustrine cap over glaciofluvial gravels is interpreted to be a glacial paleochannel 
assumed to be of Glacial Lake Stikine origin. The area of riparian wetland from the sinkhole area 
to the lake outlet is a good enhancement candidate site warranting further examination to clarify 
the extent of the lower gravel strata and to determine the groundwater head (pressure) and 
transmissivity (flow rate). To note, only 3 spawning sites were recorded in this area during an aerial 
survey conducted in 2007. (Refer to the map in Figure 21 of Appendix 1.) During the 2012 site 
visit there appeared to be approximately 12 of these sink hole spawning sites. 
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Figure 3: Tahltan Lake and adjacent sites 
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Photo 1: Spawning sites of interest on NE shoreline 
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Photo 2: Tahltan Lake spawning sink hole underwater  

  

 

Enhancement feasibility considerations: 

The existing escapement goal for Tahltan Lake sockeye has a range of 18,000 - 30,000 with target 
escapement being 24,000. Tahltan Lake sockeye have generally been considered to be “spawning 
limited” in that average wild egg incubation success decreases in years of higher adult escapements. 
Previous analysis of the effects of enhanced fry release date and food availability has failed to 
explain the variability in wild vs. hatchery fry survival rates (Hyatt et al, 2005). It has therefore 
been concluded, “in Tahltan Lake high-quality spawning habitat is rather limited so that average 
incubation success decreases quickly as spawning escapements increase” (Wood et al. 1993). This 
general trend is depicted in Figure 4, which plots wild egg-to-smolt survival rates against brood 
year weir counts. 

Figure 4: Yearly Tahltan Lake wild sockeye survivals vs. weir counts (1982-2009) 

(From TTC - Enhancment Sub-Committee Table 12(a) 2012 - survival % is for age 1+ and 2+ combined.) 
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Currently the hypothetical rearing carrying capacity of Tahltan Lake is approximately 6 million fry. 
This is a conservative estimate in the interest of not over-taxing the lake with fry. The 
underutilized capacity is currently augmented by the strategic release of hatchery incubated fry. 

4.2  Lakes adjacent to Tahltan:  

As part of the surveys, several ponds located east of Tahltan Lake and the Unnamed Lake to the 
south-west were looked at. 

Survey information: 

On September 19th, 2012 two ponds located west of Tahltan Lake were surveyed from the ground. 
Sample sites are depicted in Figure 5 below (with further information available in Tables 4 & 5 of 
Appendix 2). Basic water quality measurements were taken at each of the sample sites and pictures 
of the two ponds are provided in subsequent photos 3 & 4.  

 
Figure 5: Pond sample sites east of Tahltan L. 

 

Pond 2 

Pond 1

 

There is an ephemeral hydrologic connection between pond 1 and pond 2 and a more 
continuously flowing channel between Pond 1 and the Tahltan Lake. The channel between Pond 2 
and Pond 1 is likely only seasonally accessible to fish and given the low flow rate, probably freezes 
in the winter. The channel between Pond 1 and Tahltan Lake is an organic dominated stream with 
a more perennial flow potential and a 2:1 depth to width ratio.  
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Using a handheld temperature probe, a series of surface and subsurface temperatures were taken 
along a transect from Tahltan Lake upstream to Pond 2. This a groundwater reconnaissance tool 
since sites with large surface/subsurface temperature differentials can be diagnostic of 
groundwater return zones. Figure 6 (below) shows the results of thermal probing along the 
transect. The sampling was conducted during a cloudless period in mid-September. The plot 
shows a pattern of slightly elevated subsurface water temperatures consistent with a trend of fall 
time cooling. This is a common thermal regime for alpine hydrosystems during the fall, particularly 
during a period of clear night-time skies and enhanced nightime long wave radiative cooling. The 
thermal pattern up the pond 1 stream to pond 2 shows an upstream warming trend which likely 
indicates some daytime warming but may also indicate downstream cooling from groundwater 
inputs. A small groundwater seepage site was observed adjacent to Pond 1 (at site 2e). The 
“seepage site” was an obvious groundwater return zone and probably indicates the best estimate 
of bedrock groundwater temperature (6.5 °C). 

 
Figure 6: Temperatures taken at ponds east of Tahltan L. 

 

 

A small juvenile fish was briefly observed in the inlet stream (just above Pond 1) and was assumed 
to be some type of trout fry. Both of the ponds had similar substrates consisting of angular cobble 
/ boulders and abundant silt and organics. Relatively small watershed contributing areas for both 
lakes imply low recharge rates, but there may be some bedrock groundwater inflows. Hydraulic 
residence times (flushing rate) would be affected by the low overall outflow volumes and water 
chemistry effects from high evaporation rates in the summer could be expected. 
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Photo 3: Pond 1 (east of Tahltan L.) 

 

Photo 4: Pond 2 (east of Tahltan L.) 
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Unnamed Lake (which is its official name) near the south end of Tahltan Lake is shown on the 
map in Figure 7 and in Photo 5 below. The lake is at an elevation of 809m, has an area of 64.7(ha) 
and a perimeter of approximately 6km (FISS). It drains to the south-west into an unnamed creek, 
then the Barrington River, then the Chutine River and finally into the Stikine River.  

Water quality sampling during the ground survey involved field parameter measurements. (Table 5 
of Appendix 2.) The corrected chlorophyll A sample taken in 2012 was 0.341µg/L. (Table 6 of 
Appendix 2.) 

During the aerial survey of Unnamed Lake (conducted Sept. 18th, 2012) it was clearly lower in 
elevation than Tahltan Lake. (FISS identifies Tahltan Lake as having an elevation of 812m vs. 809 
m for Unnamed Lake). There is not a well defined channel which connects the lakes, but rather a 
wetland complex. (Refer to Photo 6 below.) There may be a seasonal surface water connection 
from Tahltan Lake to the lower Unnamed Lake but the majority of recharge from Tahltan Lake to 
Unnamed Lake is likely through seepage. There was no indication of fish passage potential 
between the two lakes.  

 

Figure 7: Unnamed Lake map 
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Photo 5: Unnamed Lake (SW of Tahltan L.) 

 
 

Photo 6: South end of Tahltan L. looking to Unnamed L. 
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In September of 1998 an overview fish and fish habitat inventory of Unnamed Lake was 
conducted for the BC Ministry of Environment (Schell, 1999). That project provides some more 
detailed information inclusive of the following: 

 Fish captured in the lake included: Rainbow trout, Dolly Varden, longnose sucker and 
slimy sculpin. (This is the same freshwater species assemblage as Tahltan Lake.) 
Rainbow trout appeared to be in relatively high abundance in the lake, however were 
generally small in size. Dolly Varden was the only fish species captured in the 
Barrington River, upstream of the canyon. Indications were that fish populations in the 
lake originated from the Tahltan system. 

 Water depths drop off quickly along most of the lake shoreline.  

 Dissolved oxygen levels declined sharply below 10m.  

 Two tributaries surveyed appeared to offer good spawning and rearing habitat. This 
along with the high numbers of small fish was indicated that spawning and rearing 
habitat was not limiting fish production in the lake.  

 

Figure 8: Barrington River map 
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Below Unnamed Lake there are obvious velocity barriers to fish migration on the Barrington 
River, particularly in the canyon area. Such barriers were evident during the over flight on Sept. 
20th, 2012. (Refer to Figure 8 above and Photo 7 below, taken at site 3b.) 

Photo 7: Barrington River 

 

Enhancement Feasibility considerations: 

The initial concept of looking at Unnamed Lake for enhancement opportunity was to potentially 
connect it with Tahltan Lake in a manner that would provide fish access and increased spawning 
and rearing capacity for sockeye salmon. However, it is now recommended that the lakes not be 
connected for the following main reasons: 

1. Given that Unnamed Lake is clearly lower in elevation than Tahltan Lake, and drains into 
the Barrington River, a channel connection would draw water out of Tahltan and change 
its overall water balance. This could affect the level of Tahltan Lake as well as outflows 
into Johnny Tashoots Creek. 

2. If sockeye were introduced into Unnamed Lake they could out-migrate (as smolts) down 
the Barrington River. Upon returning as adults, they would likely be inclined to migrate 
back up the same route, which has obvious and extensive barriers.   

 

4.3  Chutine Lake:  

Background: 

Chutine Lake is shown on the map in Figure 9 and in Photo 8 below. The lake is at an elevation of 
277m, has an area of 658(ha) and a perimeter of 20.4km (FISS). This lake has an extensive 
watershed contributing area and high degree of glacial coverage. Background research indicates 
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that there are sockeye spawning at the north end of the lake associated with a large fan complex. It 
is presumed that there may be favourable groundwater conditions in that area. 

There are known to be Lower Chutine River sockeye as well as sockeye in Chutine Lake. Some 
sockeye spawn in the headwater stream of Chutine Lake, but it is suspected that this number is 
relative minor based on past aerial surveys. There is some evidence that Chutine Lake sockeye are 
of lower abundance than those in Chutine River. DFO radio telemetry surveys showed that most 
of the tagged sockeye entering the Chutine drainage did not enter Chutine Lake. Further, radio 
telemetry data also showed these fish as co-migrants with Tahltan Lake sockeye or perhaps a bit 
earlier. (DFO, 2006.) 

Figure 9: Chutine Lake map 

 

 

 

Chutine Lake was rejected as a sockeye nursery lake candidate during a 1977 study due to 
unfavourable light climates caused by glacial silt. (Stockner & Shortreed, 1978.) The lake was 
ranked last in terms of productive potential out of 10 Transboundary lakes surveyed. Such was 
based upon chlorophyll A, zooplankton biomass and depth of the euphotic zone. At the time of 
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this older survey, chlorophyll A was recorded at 0.9mg.m-3 and zooplankton biomass at 1.7.m-3. 
(For comparison, Tahltan Lake zooplankton biomass was recorded as 100.0mg.m-3.) 

Photo 8: Chutine Lake 

 
 

Survey information: 

Chutine Lake was briefly surveyed on September 20, 2012. Basic water quality taken near the 
shoreline revealed the following: a cool temperature at 6.1ºC; high dissolved oxygen at 13.1mg/L; 
low conductivity at 46µs/cm (72µs/cm, specific conductance); low chlorophyll A at 0.138µg/L; 
and a very low sechi depth (taken mid-lake) of 0.30m.  

Enhancement Feasibility considerations: 

There may be a possibility to augment and build the Chutine sockeye run with egg takes and 
incubation, however this glacial lake is not productive when contrasted with Tahltan or Tuya lakes.  

A weir at the outlet of the lake would probably be a large challenge due volume and fluctuation of 
flow. A properly designed Didson sonar project may be an alternative. Adult sockeye could also be 
captured with tangle nets and/or seining (however, seining sites would have to be explored).  

Careful consideration must be given in expending the resources to collect gametes when 
information shows that the lake has a low rearing capacity.  

 

4.4  Christina Lake:  

Background: 

Christina Lake is shown on the map in Figure 10 and in Photo 9 below. The lake is at an elevation 
of 100m, has an area of 147(ha) and a perimeter of 9.2km (FISS). 
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There are known to be upper Christina River sockeye as well as Christina Lake sockeye. Some 
sockeye spawn in the headwater stream of Christina Lake based on past aerial surveys. DFO only 
tracked one radio tagged sockeye to the lake and these fish, like Chutine, co-migrated with 
Tahltan/Tuya sockeye. (DFO,2006) 

Christina Lake was also rejected as a sockeye nursery lake candidate during the 1977 study due to 
unfavourable light climates caused by glacial silt. (Stockner & Shortreed, 1978.) The lake was 
ranked second last in terms of productive potential out of the 10 Transboundary lakes surveyed. 
At the time of this older survey, chlorophyll A was recorded at 1.4mg.m-3 and zooplankton 
biomass at 1.5mg.m-3. 

 

Figure 10: Christina Lake map 
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Photo 9: Christina Lake 

 

Survey information: 

Christina Lake was briefly surveyed on September 20, 2012. Basic water quality taken mid-lake 
revealed the following: a cool temperature at 7.0ºC; high dissolved oxygen at 12.6mg/L; low 
conductivity at 15µs/cm (specific conductance; 23 µs/cm); low chlorophyll A at 0.039µg/L; and a 
very low sechi depth of 0.30m.  

Enhancement Feasibility considerations: 

Considerations for enhancement feasibility are much the same as Chutine Lake. There may be a 
possibility to augment and build the Christina sockeye run with egg takes and incubation, however 
this glacial lake is not productive when contrasted with Tahltan or Tuya lakes.  

A weir at the outlet of the lake would probably be a large challenge due volume and fluctuation of 
flow. A properly designed Didson sonar project may be an alternative. Adult sockeye could also be 
captured with tangle nets and/or seining (however, seining sites would have to be explored).  

Careful consideration must be given in expending the resources to collect gametes when 
information shows that the lake has a low rearing capacity.  

4.5  Verrett River:  

Background: 

Verrett River is shown on the map in Figure 11 and in Photos 10 and 11 below. It has served as an 
aerial survey index stream for sockeye and coho (since 1985) and also serves as a study site to 
determine Chinook tag ratios and therefore contributes to generating total Stikine River Chinook 
run size (since 1995). The Verrett is a very important spawning site serviced by oxygen rich, 
relative cool waters (however it may be of less value for rearing.).  
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The Verret River has relatively low glacial coverage as compared to the rest of the Lower Iskut 
making water quality less turbid. (It is moderately turbid in September, but crystal clear in 
November.) Extensive high elevation snow-pack, glaciers, glacio-fluvial surficial materials, mature 
forest cover and small alpine lakes all contribute to hydrologic stability and augment low flows. 
The upper watershed has major stream-coupled glacio-fluvial sediment sources contributing to 
excellent spawning gravels on the lower fan. This is a massive paleo/Holocene fan complex with 
strong groundwater character. The fan has large forested wetlands upstream and downstream of 
the main channel (Iskut). 

The water temperature in Verret River is colder than other known Stikine Chinook spawning 
streams, so fish may emerge later than other stocks and could have a unique genotype. Evidence 
of past channel avulsions is apparent, even to the untrained eye. Currently much of the main 
channel is eroding due to a weak bank causing fairly constant erosion resulting in the undermining 
of large spruce trees. The avulsions are likely driven by bedload supply and channel aggradation. 
The recruited large woody debris is probably generating secondary morphologic features. 

 
Figure 11: Verrett River map 
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Photo 10: Verrett River fan 

 
Photo 11: Lower Verrett River 

 
 

Survey information: 

A relatively brief aerial and ground survey of Verret River was conducted on September 21, 2012. 
Approximately 2km upstream from the Verret mouth there are several known obstructions to fish 
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passage when the channel becomes confined in a steepened canyon area. At the time of the site 
visit the water temperature was 5.5 ºC and actively spawning sockeye were observed.  

As part of a different Tahltan Fisheries project, Verret River surveys were conducted during mid-
November of 2012. This project provided a distinct opportunity to observe the Verret and Iskut 
Rivers under clear water conditions. (Turbidity at the time was recorded as only 1.7 NTU.) In 
particular, the high quality and quantity of gravel/cobble substrates was evident. Redd counts were 
conducted on November 16th and 17th. The observed spatial distribution and estimated area of 
salmon redds (for all species) is displayed in Figure 12 below and listed in Table 7 of Appendix 2. 
The total redd area was 7,191 m2. 

 
Figure 12: Verrett River redd survey 

 

 

During November 2012, fish habitat reconnaissance assessments were conducted across the 
Verrett fan complex to characterize habitat conditions. The following other key observations were 
made: 

1. Spawning gravels of high quality with low fines content were observed in all of the habitats 
assessed. Bed particle sizes generally displayed a coarsening upstream trend moving from 
the lower “mixed” reaches to the upper-most Verrett sites. Main stem gravels were 
similarly of low fines content but were generally coarser. 
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2. Habitats in the lower “mixed” reach were being utilized for coho spawning and rearing 
with some high quality rearing areas noted including areas with abundant Large Woody 
Debris (LWD) cover types in the adjacent Iskut River side channel. 

3. Chinook redds in the side channel flowing east were almost completely dewatered, 
indicating the reliance on groundwater flow for egg incubation.  

4. Available spawning areas were saturated with redds (from Chinook, sockeye and coho) and 
contained an abundance of coho spawners. (A total of 273 adult coho were counted at the 
time.) 

The mouth of Verret River splits and some of the flow moves due east, while some moves due 
west (most of the spawning is located within the latter reach). In high water events the Iskut River 
inundates the mouth of the Verrett and all flow appears to move to the west. In most years, the 
flow predominately moves west, but on one occasion most of the flow followed east. The 
eastward flow is fed by a minor distributary that exits river left near the apex of the Verret fan near 
the tailout of the main upper spawning platform. It is speculated that this may result in redd 
dewatering or reductions in spawnable area and poor hatches of Chinook, coho and sockeye eggs 
in some years. Habitat down the distributary reach was surveyed in November and found to be of 
relatively low quality as far as cover (little complexity and high width to depth ratios) and sediment 
texture (high silt / clay content). It may be possible to prevent the distributary flows with a simple 
diversion structure at the distributary junction.  

Enhancement Feasibility considerations: 

First and foremost, great caution must be exercised if considering manipulations of the existing 
Verret River hydrology or morphology. Current wild production may be harmed by flow changes 
that may affect the dynamics of surface or subsurface flows. There was a large amount of redd 
area counted during the November survey, as well it was apparent that there was overlap amongst 
salmon species (i.e. redds on top of redds.) For these reasons it is suspected that the Verret may be 
spawning limited in terms of production. There may be opportunity to create an additional 
spawning channel in an adjacent beaver influenced wetland. This area can be seen on the right side 
of the previous Photo 11. Ideally this would be a zero maintenance groundwater return design 
without any direct surface water connection from the upper fan. This would be a more “passive” 
channel structure without the risk of sediment and debris issues and the potential to generate 
avulsions.  

It addition to the above enhancement concept, it may be possible to prevent the distributary flows 
(as described in the previous section) with a simple diversion structure and thereby prevent redd 
dewatering or reductions in spawnable area that could affect productivity in the main channel.  

In regard to site access and logistics, there is an air strip located 1.5km downstream. This airstrip 
can accommodate large cargo bearing aircraft. Approximately 20km upstream from the site there 
is a road that services the Forest Kerr Hydro development project. Access, although seemingly 
awkward, is relatively good in the context of other project sites. As well, presently there is a year 
round resident near the mouth of the Craig River (which is about a 30 minute boat ride to site). 



Stikine Enhancement Feasibility Study – 2012 Final Report                                                                                                                              25                                       

 

4.6  Katete River:  

Background: 

Katete River is located on the lower end of the Stikine drainage, near the Canada/US border. It is 
an aggrading River sourced by small headwater lakes, streams and wetlands near its lower reaches. 
This system appears to be predominated by coho salmon and has served as a coho aerial index site 
since 1985. However, the stream also supports sockeye, Chinook, pink and chum salmon to a 
lesser degree. There is an extensive wetland complex at the lower end that contains vast areas of 
rearing habitat (most notably for coho). The lower portion of the river is depicted in the Figure 13 
image below.  

 Figure 13: Lower Katete River aerial image 

 

Survey information: 

The lower Katete River and associated wetland area was briefly surveyed from the air on 
September 21st, 2012 (as seen in Photo 12 below). The existing wetland complex to the north 
appeared to offer accessible fish habitat. The overflight indicated abundant rearing potential in 
both open water ox-bow channels and wetland sites. It is assumed that given the location of the 
channel as both a floodplain site (the complex sits atop the main-stem Stikine floodplain and 



Stikine Enhancement Feasibility Study – 2012 Final Report                                                                                                                              26                                       

 

alluvial aquifer) and a toe of slope receiving site (due to the local mountainous terrain) the 
hydrology of the wetland complex is favourable during winter low flows. Given these hydrologic 
attributes the site likely has favourable rearing water quality even during the winter. (This would 
need to be confirmed with on the ground surveys.) 

Photo 12: Lower Katete River 

 
 

Enhancement Feasibility considerations: 

In general Canada does not intercept many Katete bound salmon because the bulk of the fishing 
activity is conducted above the mouth of the river. (That's not to say Canada's catch is zero.) The 
river can be accessed by jet boat, but can be treacherous at both low and high water stages.  

Due to already vast areas of accessible habitats (particularly for coho) and the fact that Canada 
does not harvest this stock in large numbers, this is probably a poor salmon enhancement 
candidate system. 

 

4.7  Kakati Lake:  

Background: 

Kakati Lake is located on the lower Stikine very close to the both the Stikine River and the 
Canada/US border and sits within the centre of a major wetland complex. The lake is prone to 
major water level fluctuations and is only seasonally inundated. It is not known as a salmon 
spawning area, however the lake serves as a rearing area for coho and many young of the year 
coho were caught in this lake during the fall of 1996. (There were also large stickle back catches.)  
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Figure 14: Kakati Lake aerial image 

 

Photo 13: Kakati Lake 
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Survey information: 

Kakati Lake was briefly surveyed from the air on September 21st, 2012 (as seen in Photo 13 
above).  It was very obvious that it is not a stable “lake” by true definition. At lower flow levels it 
is influenced by the mainstem Stikine River, it is an extensive fine grained, organic wetland. 

Enhancement Feasibility considerations: 

Kakati “Lake” experiences intra annual changes in morphology due to Stikine influenced water 
levels. It is not known for current sockeye utilization and would likely provide little benefit to 
Canadian harvests. For these reasons it is probably a poor candidate for salmon enhancement 
work.   

4.8  Shakes Creek:  

Background: 

Shakes Creek is a direct tributary to the upper Stikine River located south of Telegraph Creek. It is 
on the transition between the Coast Mountain and Yukon Plateau Hydrologic zones and has 
moderate unit area runoff as a result. Some high elevation snowpack augments low flows. The 
Creek is subject to major flooding events as articulated by the home owners located at the mouth 
of the creek. Large amounts of gravels are deposited at the mouth of the creek on an annual basis. 
A map of the creek is displayed in Figure 15 and its outlet is shown in Photo 14 below.  

Shakes Creek is known to support a moderate size population of Chinook salmon, as well as a 
small population of sockeye, pink and coho salmon. Most of the sockeye are of Tuya River origin 
which enter the creek as strays, but as of yet there is no evidence that these fish successfully 
spawn.  

There is a 4-5 metre water fall located approximately 2km upstream from its mouth. There appears 
to be good pool riffle habitat starting approximately 4-5 km upstream, however, the gradient from 
this site to the mouth is steep, i.e. it drops approximately 1000 feet over a distance of about 2 
kilometers. Hence there may well be other impassable water falls before fish can enter the more 
relaxed flow located in the terraced wetlands. 

The few natural sockeye endemic to the creek have evolved to spawn in a habitat with a relatively 
high creek velocity vs. the ubiquitous Stikine slough and lake spawners. The closest slough 
spawning stock (main-stem stock) is located approximately 40 km downstream at Devil's elbow 
slough. 

In terms of access, there is an ATV trail leading to the creek and adjacent to the current 
homesteaders residing there. Also, the old Iron Haul Road follows the upper Shakes Creek Valley 
and follows close to Latimer Lake, a headwater lake of the creek. 
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Figure 15: Shakes Creek map 

 

 

Photo 14: Outlet of Shakes Creek 
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Survey information: 

Shakes Creek was surveyed from the air on November 20th, 2012. Once entering the upstream 
canyon area, obvious fish access barriers were observed. (See Photo 15 below taken at site 9 of the 
Figure 15 map above.) Extensive sheet flow, boulders, jump heights, and shallow staging pool 
barriers clearly limited upstream fish access and obstruction mitigation potential. 

 

Photo 15: Shakes Creek 

 

Enhancement Feasibility considerations: 

There are very few endemic sockeye in Shakes Creek therefore a lack of appropriate main-
stem/stream spawning donor stock for enhancement purposes. Also, the barriers to fish migration 
appear to be extensive. For these reasons Shakes Creek is probably not a good candidate for 
sockeye enhancement.  

4.9  Porcupine and Scud Rivers:  

Background: 

The Porcupine River and Scud River have served as an aerial survey index sites for sockeye and 
coho since 1984.  (These sites are marked stars 3 & 1 in Figure 16 below.) In terms of adult 
numbers observed, coho predominates on the Porcupine while sockeye predominates on the Scud.  
Both sites have what appears to be very good spawning gravels, which may be underutilized.  
There are vast networks of beaver dams located approximately 2 km upstream from the slough's 
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mouth at both sites. (To note, the term slough is a misnomer, as the sites are fed by several 
streams draining the alpine.) There is an unused air strip 3 km downstream from the Scud 
spawning index site, however it is in need repair. Both sites can be accessed by a small jet boat and 
a competent operator. 

Figure 16: Porcupine and Scud sockeye spawning & distribution  
(Created from the Stikine Salmon Atlas, 2013) 

 

 

 

Survey information: 

An aerial survey of just the lower portions of both Porcupine and Scud Rivers was conducted on 
September 20th, 2012. These major wetland units on the Stikine floodplain have excellent surface 
and groundwater contributions. There is likely a low potential of winter kill due to groundwater 
associated with alluvial aquifers and coastal influence. Some hydro-geomorphic instability was 
apparent but it was largely stable with multiple abandoned oxbows, channel segments and open 
water areas. Beaver activity was evident, particularly in the wetland area both north and south of 
the lower Porcupine River.  
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Photo 16: Wetland north of Lower Porcupine River 

 

Photo 17: Lower Scud River 

 

Enhancement Feasibility considerations: 

The available spawning gravels at both sites may be underutilized, however, this speculation is only 
based upon yearly aerial surveys and would need to be clarified by ground assessment. The 
Porcupine and Scud sites may be candidates for beaver dam manipulation to improve access 
and/or hatchery augmentation.  Discussion on the efficacy of removing the beaver dam complex 
should be considered after further information is obtained. The removal of beaver dams may 
increase spawning ground area, but the effects of flow (quantity and quality) may be compromised. 
Placement of  temperature and DO data logging sensors may provide good winter water quality 
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data with these two measures providing a surrogate for flow (i.e. temperature and DO levels that 
don’t decline to low levels under the ice can indicate whether there is appreciable groundwater 
recharge over the winter). 

4.10 Yehiniko Lake:  

Background: 

Yehiniko Lake and Creek is shown on the map in Figure 17 below. The lake is at an elevation of 
836m, has an area of 421(ha) and a perimeter of 14.6km (FISS). The Yehiniko system is highly 
turbid having glacial influence.  

Figure 17: Yehiniko Lake map 
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Yehiniko Lake may contain Dolly Varden and mountain whitefish (FISS). However, no salmon are 
known to be present in the lake due to suspected migration barriers on Yehiniko Creek. From the 
lake to the Stikine River there is an elevation drop of approximately 2,400 feet. There are a couple 
of FISS references to Chinook salmon at lowest end of the creek near the mouth into the Stikine 
River.  

Photo 18: Yehiniko Lake 

 
Photo 19: Yehiniko Creek 
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Survey information: 

Yehiniko Lake and Creek was surveyed by air on September 20th, 2012. (Refer to Photos 18 & 19 
above.) Extensive boulders, jump heights, and shallow staging pool barriers clearly limited 
upstream fish access and obstruction mitigation potential. 

Enhancement Feasibility considerations: 

There is no information on the rearing potential of Yehiniko Lake, however because there is 
obvious and extensive fish migration barriers, release of fry into the lake would be highly 
problematic in not providing access for returning adults. This site is therefore not recommended 
for enhancement.  

4.11 Barriers:  

Existing barriers or obstructions to salmon migration were not thoroughly assessed during this 
project. However, there still remains some interest in looking at this aspect if there is distinct 
potential to expand ranges into functional habitats. Preliminary known barriers or obstructions 
along with sockeye distribution (from FISS) are displayed as a draft map in Figure 17 below.  

Figure 18: Draft map of fish barriers/obstructions and sockeye distribution 
(Created from the Stikine Salmon Atlas, 2013) 
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The majority of the Stikine River drainage is not accessible to salmon. Most barriers are relatively 
inaccessible to equipment without major logistic cost. There may however be potential to open up 
new salmon habitat reaches including but not limited to the Tanzilla River and Upper Sterling 
Creek (a west side tributary to the Stikine River below Porcupine). The Klastline River (a tributary 
below the Stikine canyon) leading up to Kakiddi Lake may be another system to consider. Desktop 
mapping exercises could be conducted to further review potential sites. For these sites, it may 
worth while considering reconnaissance flights to determine access potential. Determined high 
priority sites with large areas of upstream habitat (above a barrier) may warrant further work and 
data logger deployment to determine minimum flows. 
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5.0 CONCLUSION 
 

5.1 Ranking of enhancement candidates: 

Based upon the 2012 surveys and further review, all of the original candidate sites have been ranked again in terms of enhancement feasibility. 
Such is displayed in Table 2 below.  

Table 2: Ranking of sockeye enhancement candidate sites 

Site 
Preliminary 

enhancement 
feasibility 

Type of project(s) being 
considered Rationale for the ranking level 

Tahltan Lake very high Creation of additional spawning 
habitat. 

The area of riparian wetland on the NE shore may have 
suitable substrate and groundwater influence. The lake is 
known to be spawning limited in terms of productivity and has 
underutilized rearing capacity. There are existing stock 
assessment projects for monitoring adults and smolts.   

Verrett River high 

Creation of an additional 
spawning/rearing channel. Flow 
stabilization of the main 
spawning channel.  

Currently a productive system with excellent habitat, however 
overlap in redd use by multiple species indicates potential 
spawning limitations. Existing endemic sockeye stock. 
Reasonable logistical access to the site.  

Chutine L. moderate 
Augmentation from egg-take / 
fry plant or habitat 
improvement. 

One of few other sockeye lakes besides Tahltan. Although 
previously considered to be of low productivity, there is some 
interest in re-assessing older reports of feasibility. Endemic 
sockeye present.  

Christina L. moderate 
Augmentation from egg-take / 
fry plant or habitat 
improvement. 

One of few other sockeye lakes besides Tahltan. Although 
previously considered to be of low productivity, there is some 
interest in re-assessing older reports of feasibility. Endemic 
sockeye present.  
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Site 
Preliminary 

enhancement 
feasibility 

Type of project(s) being 
considered Rationale for the ranking level 

Porcupine River moderate 
Beaver dam manipulation to 
improve access. Potential 
hatchery augmentation.  

Aerial index site since 1984. Available spawning gravels may 
be underutilized. Relatively stable habitat morphology and 
potential for beneficial groundwater influences. Lack of ground 
survey in 2012. 

Scud River moderate 
Beaver dam manipulation to 
improve access. Potential 
hatchery augmentation.  

Aerial index site since 1984. Available spawning gravels may 
be underutilized. Relatively stable habitat morphology and 
potential for beneficial groundwater influences. Lack of ground 
survey in 2012. 

Ponds W. of Tahltan 
L. low 

Improve connection to Tahltan 
Lake for increased spawning 
and rearing capacity.  

Relatively small capacity. Pond substrate is poor and 
groundwater inflows are likely minimal.  

Katete R. wetland low Spawning channel or access 
improvement. 

Already appears to be vast areas of accessible and functional 
habitats (particularly for coho). 

Shakes Creek very low Fry planting and/or providing 
access to upper habitats.  

Barriers to fish migration appear to be extensive. Lack of 
appropriate donor stock for enhancement purposes.  

Unnamed Lake very low 
Connection to Tahltan L. for 
increased spawning or rearing 
capacity. 

Lower in elevation than Tahltan Lake. Flows into the Barrington 
River which has extensive fish access barriers.  

Kakati Lake  very low Sockeye seeding and habitat or 
access improvement 

Prone to major water level fluctuations and is only seasonally 
inundated. It is not known for current sockeye utilization. 
Enhancement would provide little benefit to Canadian harvests. 

Yehiniko Lake very low Fry planting to establish lake 
stock. 

Extensive fish access barriers on Yehiniko Creek. 

Barriers To be determined 
Removal of barriers to 
migration to extend range of 
available salmon habitats.  

Potential to open up new salmon habitat reaches that have 
rearing and/or spawning potential. 
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5.2 Discussion: 

As articulated in the past, finding enhancement opportunities on the Stikine River and most 
importantly assessing the efficacy of such is a daunting task. In general the Stikine River is a 
relatively pristine system that currently has substantial wild salmon productivity. However, the 
Stikine is subject to flashy flow regimes which frequently inundate the expansive, geomorphically 
active flood plain.  The stability of the flow regime generally decreases as you proceed downstream 
in the system. Therefore, securing an artificial structure to withstand the high and low flows 
becomes very challenging. As well, augmenting relatively healthy salmon populations such as 
Tahltan Lake or Verrett River must undergo a thorough risk assessment in order to protect what 
nature has already engineered. 

Tahltan Lake ranked highest in enhancement feasibility (both during the scoping workshop and 
after the 2012 preliminary field work). The main reasoning relates to the lake being known to be 
spawning limited in terms of productivity (refer to Figure 19 below) and having underutilized 
rearing capacity. As well, preliminary observations in 2012 indicated that an area of riparian 
wetland on the NE lakeshore may have suitable substrate and groundwater influence to create new 
spawning habitat. Therefore Tahltan Lake is expected to be the focal point of further investigation 
in 2013.  

During the November meeting of the Transboundary Enhancement Sub-Committee it was 
suggested that a site visit to an engineered spawning channel near Haines, Alaska might be 
beneficial. Also, there are currently not any formal “weir rules” at Tahltan Lake in terms of 
managing outflow and lake level. Refinement of such may help optimize groundwater influence 
and spawning area while allowing for appropriate flows downstream.   

Figure 19: Tahltan L. wild egg-to-smolt survivals vs. female spawners 
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In pursuing a spawning habitat enhancement project at Tahltan Lake there are several important 
aspects to consider in the future, such might include: 

1. Potential effects upon existing habitats i.e. site specific groundwater changes, disturbance 
to adjacent inshore fry rearing.  

2. Carrying capacity of the lake in terms of rearing. (A review of historical zooplankton and 
fry densities might assist in this regard.) 

3. How to monitor and assess the additional production. 

4. Whether adjustments would be made to hatchery releases and/or the current escapement 
goal in the future. 

5. Potential effects relating to predators. (i.e. What is the existing level of predation on 
sockeye from other fish in the lake, and also consideration of protecting newly established 
spawning areas from excessive bear predation.) 

Verret River was second in the enhancement feasibility ranking. The large amounts of overlapping 
redd area counted during the November survey provides some indication of spawning limitations 
for productivity. Based on preliminary assessment, there may be opportunity to create an 
additional spawning channel in an adjacent beaver influenced wetland. As well, it may be possible 
to prevent the eastern distributary flows with a simple diversion structure and thereby prevent 
redd dewatering or reductions in spawnable area that could affect productivity in the main 
channel. These two initiatives would have to be further assessed in 2013 in terms of potential and 
any associated risks.  

Chutine and Christina Lakes both ranked at a moderate feasibility level. They were both rejected as 
sockeye nursery lake candidates during an older study (Stockner & Shortreed, 1978) due to 
unfavourable light climates caused by glacial silt. However, there is some renewed interest in re-
assessing their potential. Although specific information is lacking, indications from sockeye radio 
telemetry (2005) and more recent genetic sampling efforts indicate a probable low escapement 
level into both lakes. However, a previous study (NES, 1985) indicated that “lake-related sockeye 
occupy Chutine and Christina lakes in very large numbers in extremely glacial waters” and that in 
Chutine Lake a very high catch per unit effort for both fry and adults suggested a large population. 
The number of adult sockeye captured and sampled during the 1985 study was 100 for Chutine L. 
and 76 for Christina L. Although it is assumed that hatched sockeye fry remain and rear in these 
lakes, there is still some question as to what extent. Although not expected, it could be possible 
that some sockeye fry out-migrate and rear elsewhere (as main-stem / river-type sockeye do.) In 
this regard it might be worthwhile obtaining sockeye ages (particularly freshwater age) for these 
lakes. Scales from previous sampling are not available, however ages may be able to be determined 
from the prior otolith samples collected. Otherwise new age samples would need to be collected.  

Porcupine and Scud Rivers also both ranked at a moderate feasibility level. Such was largely based 
upon previous aerial index survey information which may indicate that available spawning gravels 
are underutilized and there may be beneficial groundwater influences. The Porcupine and Scud 
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sites may be candidates for beaver dam manipulation to improve access and/or hatchery 
augmentation. Since a ground survey was not conducted at these sites in 2012, some further 
investigation seems warranted. Specific attention should be paid to determining the usefulness and 
risks associated with beaver dam manipulation in these areas.  

 

5.3 Recommendations: 

The recommendations for field work to be conducted in 2013 are portrayed in Table 3 on the next 
two pages.  
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Table 3: Recommendations for 2013 study 

Site Recommendation Proposed field work for 2013 

Tahltan Lake Detailed field assessment 

Assessment of the riparian wetland from the spawning sink hole area to the lake 
outlet to clarify the extent of lower gravel strata and determine the groundwater 
head (pressure) and transmissivity (flow rate).  

Other lake-wide groundwater reconnaissance assessment to provide a broader 
perspective on the current spatial distribution and extent of groundwater inputs.  

Assessment of existing sockeye habitat parameters (in order to provide context for 
creating new quality habitat).  

Potential site visit to an existing spawning channel in Haines, Alaska.  

Refinement and review of lake level data collection methods in order to formalize 
“weir rules” regarding management of lake outflow.  

Review of data and information related to lake rearing potential.  

Verrett River Further field assessment 

Investigate the feasibility of creating an additional spawning channel in the 
adjacent beaver influenced wetland. Installation of one or two groundwater 
monitoring wells. Instrument one of the wells with a pressure transducer, both sites 
with staff gauges and surveyed benchmarks. (The wells can be used to observe 
water levels in the pond while also providing samples for water quality 
parameters.) 

Assessment of existing sockeye habitat characteristics (in order to provide context 
for creating new quality habitat).  

Assess the feasibility of preventing the eastern distributary flows with a simple 
diversion structure to prevent redd dewatering or reductions in spawning area. 

Chutine L. Some further field survey 

Mid-lake collection of zooplankton, total phosphorus and chlorophyll A samples.  

Analysis of existing age samples (otoliths) and/or collection of new age samples. 
Potential collection of fry samples for length/weight at age determination. 

Site visit to the toe of the moraine at the head of the lake where previous spawning 
was noted. Water quality reconnaissance (DO, temperature and turbidity, etc) to 
characterize the site. 
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Christina L. Some further field survey 

Mid-lake collection of zooplankton, total phosphorus and chlorophyll A samples.  

Analysis of existing age samples (otoliths) and/or collection of new age samples. 
Potential collection of fry samples for length/weight at age determination. 

Site visit to assess spawning areas. Water quality reconnaissance (DO, 
temperature and turbidity, etc) to characterize the sites.  

Porcupine River Some further field survey 

Site visit to assess beaver dams and fish access to habitats.  

Water quality reconnaissance and thermal probing to assess groundwater 
recharge.  

Fish and habitat reconnaissance to provide basic information on current utilization 
and habitat condition. 

Potential overwinter placement of temperature and DO data logging sensors.   

Scud River Some further field survey 

Site visit to assess beaver dams and fish access to habitats.  

Water quality reconnaissance and thermal probing to assess groundwater 
recharge.  

Fish and habitat reconnaissance to provide basic information on current utilization 
and habitat condition. 

Potential overwinter placement of temperature and DO data logging sensors.   

Ponds W. of Tahltan 
L. Not to pursue further None 

Katete R. wetland Not to pursue further None 

Shakes Creek Not to pursue further None 

Unnamed Lake Not to pursue further None 

Kakati Lake  Not to pursue further None 

Yehiniko Lake Not to pursue further None 

Barriers  
Opportunistic scoping and 

reconnaissance 
assessment  

Desktop mapping exercises could be conducted to further review potential sites. 
Potential reconnaissance flights to determine access potential and upstream 
habitat quality. 



Stikine Enhancement Feasibility Study – 2012 Final Report                                                                                                                              44                                       

 

5.4  Project performance review: 

Below is a list of the measures for project success from the original proposal. After each is a brief 
review of post-project performance for each measure.   

1. Specific information documented in formats which would prove useful for future 
initiatives. All of the initially selected sites were reviewed individually within the final 
report. Each included information relating to background, survey information and 
enhancement feasibility recommendations. Maps and photos were also provided for each 
site in order to provide both spatial and visual context. This format has already provided 
guidance in terms of which new enhancement initiatives to further pursue. 

2. Project results evaluated and presented in a manner which facilitates ranking of 
enhancement candidates. The potential new enhancement sites were chosen and initially 
ranked during the collaborative scoping workshop. Based upon further review and results 
of the 2012 reconnaissance field surveys, all of the potential sites were ranked again. This 
allowed for the development of recommendations for which sites would be investigated 
further, and to what degree of focus. 

3. Collaboration / consultation between groups during project implementation and analysis. 
This project was designed to be collaborative in nature and its implementation was 
planned to involve DFO, ADF&G and First Nation representatives. Staged opportunities 
were built into project schedule to allow for input regarding scoping activities and review 
of results. Such included: the collaborative scoping workshop held in Vancouver on July 
12, 2012; presentation of results and discussion regarding the 2013 proposal during the 
TBR Enhancement Sub-Committee meeting on Nov. 28, 2012; presentation of results to 
the TBR Panel and Technical Committee on Feb. 13, 2013; and other consultations via 
email or phone during the course of the project. (These presentations of project results 
were received favourably by all groups.) 

The overall project costs came in well under budget. (Please refer to the associated financial report 
for more details.) 
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APPENDICES 
 

Appendix 1: Supplemental Figures 

Figure 20: Tahltan L. bathymetric map 
(from Erhardt, 2009)  
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Figure 21: Tahltan L. sockeye spawning locations - 2007 
(from Erhardt, 2009)  
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Appendix 2: Supplemental Tables 

Table 4: List of specific field sites 
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Table 5: Water quality at specific field sites 

Surface Subst. Diff.
Temp. 

(º C)
DO 
(%)

DO 
(mg/L)

pH
Cond. 
(µs/cm)

Cond. 
(µs/cm ͨ )

TDS 
(g/L)

2a
Tahltan Lake - in bay of 
outlet stream from ponds

19-Sep-12 10:30 10.5 10.8 0.3 10.38 95 10.59 7.74 129 178 0.116 -

2b
~100m up Tahltan L. outlet 

channel from ponds
19-Sep-12 10:39 5.5 7.0 1.5 6.17 74 8.92 7.88 94 148 0.101 -

2c
In channel just below beaver 

dam at Pond 1
19-Sep-12 10:56 7.9 9.2 1.3 7.80 89 10.54 7.63 77 114 0.074 -

2d In Pond 1 above beaver dam 19-Sep-12 11:09 8.8 10.0 1.2 8.64 96 10.90 7.62 79 114 0.074 -

2e
Seepage site at side of Pond 

1
19-Sep-12 11:24 4.3 7.0 2.7 4.16 75 9.70 7.55 104 174 0.111 -

2f Along shoreline of Pond 2 19-Sep-12 11:49 10.8 10.7 -0.1 10.56 96 10.65 7.48 81 111 0.072 -

3a
Unamed L. (west of Tahltan 

L.)
20-Sep-12 11:04 - - - 10.60 98 10.91 7.85 120 165 0.107 -

4a Chutine Lake 20-Sep-12 12:03 - - - 6.08 105 13.12 7.92 46 72 0.047 0.30

5 Christina Lake 20-Sep-12 15:07 - - - 7.01 103 12.55 7.44 15 23 0.015 0.30

Site # DateLocation
Sechi 
depth 

(m)

YSI meter 
Time

Probe temp. (º C)

 

 

Table 6: Chlorophyll A sampling results 
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Table 7: Verret River redd count – Nov. 2012 
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