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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.  

1.2	Objectives	and	scope:	

The development of other enhancement opportunities would provide more diversity and greater 
flexibility to the overall Stikine enhancement program. The first year of this project (2012) was a 
scoping exercise to identify potential sites, strategies and conceptual feasibility. During the second 
year of the project (2013), field work was conducted at a selection of the initial scoping sites to 
further refine the feasibility upon which potential enhancement opportunities could be pursued. 

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 
collaborative in nature and its implementation is planned as a partnership between DFO, ADF&G 
and First Nation representatives.  

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

1. To follow-up on preliminary results from the 2012 enhancement scoping activities; 

2. Continue to work with the TBR Enhancement Sub-Committee regarding planning and 
implementation details; 
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3. Streamline the initial enhancement candidates (approx. 10) to several that demonstrate a 
higher level of initial feasibility; 

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

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

 

2.0	SITE	SELECTION	
 
Initially (in 2012) there were approximately 12 potential sites or projects selected during the 
scoping workshop for further investigation. The location of these sites is depicted in Figure 1 as a 
map.  

 
Figure 1: Map of original enhancement candidate sites 
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Preliminary ranking was completed at the 2012 scoping workshop and then this was further refined after reconnaissance field work was 
conducted and reviewed. Based upon such, all of the original candidate sites were ranked again in terms of enhancement feasibility. A summary 
of that ranking is displayed in Table 1 below. This formed the basis for selecting 6 sites (which ranked highest) for further investigation in 
2013.  

Table 1: First year post-season ranking of sockeye enhancement candidate sites 

Site 
Preliminary 
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.  

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. 
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Site 
Preliminary 
feasibility 

Type of project(s) being 
considered 

Rationale for the ranking level 

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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3.0	METHODS	
 
Based upon results of the 2012 feasibility work, field surveys were conducted at 6 different sites 
from July 25th to September 27th, 2013 Surveys were conducted by air, ground or boat depending 
on the site. Table 2 below lists the specific field sites and other information including methods 
employed, dates and location coordinates. Further details on specific methods employed for each 
site are explained under Section 4 of this report.  

Table 2: 2013 field survey summaries 

Location Dates Survey type Main data collected UTM Coordinates

Tahltan Lake July 26-29 
Ground / 

Boat 
Surveying of substrate & water 

levels in auger holes 
09 347387E / 

6428197N 

Verrett River Aug. 2-4 
Ground / 

Boat 
Fry trapping / auger holes 

09 377675E / 
6285563N 

Porcupine 
River 

Sept. 24-
26 

Aerial / 
Ground 

Hydrometric station / fry 
trapping 

09 337797E / 
6325571N 

Scud River Sept. 24 
Aerial / 
Ground 

Visual observation / photos 
09 344102E / 

6352725N 

Christina 
Lake 

Sept. 26 Boat / Aerial Water quality  / Zooplankton 
09 324329E / 

6347540N 

Chutine Lake Sept. 27 Boat / Aerial Water quality  / Zooplankton 
08 655269E / 

6404298N 

 

 

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 
littoral zones and scattered small islands. 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.  
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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. 

Survey information: 
Field assessment was conducted at Tahltan Lake from September 25-30, 2013 primarily by ground 
or boat surveys. The focus of work was conducted near shore adjacent to an area of sockeye 
spawning sites along the north-east section of the lake. (See Figure 2 below.) This area of interest 
has an extensive series of spawning “sink holes” that are actively being utilized. (See Photos 1 & 
2.) 

Figure 2: Tahltan Lake survey sites 
(Bathymetric base map from Erhardt, 2009)  

 

 

Alternative 
spawning 

site 

Main spawning grounds Camp 

Area of 
interest 
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Photo 1: Spawning sites of interest on NE shoreline 

 
Photo 2: Tahltan Lake spawning sink hole underwater 

  

 

In the 2012 study report the following points about these “sink holes” in the area of interest were 
expressed:  

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.  

2. 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. 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.   

3. 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 
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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.  

4. The area of riparian wetland (site 1) 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).  

5. To note, only 3 spawning sites were recorded in this area during an aerial survey conducted 
in 2007. During the 2012 site visit there appeared to be approximately 12 of these sink 
hole spawning sites. 

In 2013 site 1 was the focus of field work at Tahltan Lake.  Approximately 6 pit and 20 auger holes 
where excavated to examine the subsurface stratigraphy of the area and prospect for groundwater. 
The locations are depicted in Figure 3 below. (The specific GPS coordinates are listed in Table 10 
of the Appendix.)  

 

 

Figure 3: Map of auger or pit holes surveyed at Tahltan Lake in 2013 
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Photo 3: Pit hole on near shore of Tahltan Lake 

Groundwater discharge is a prerequisite for successful spawning enhancement. Sockeye spawning 
has been documented near the shore at site 1 in recent years indicating that groundwater discharge 
below the waterline of Tahltan Lake has enticed adult spawners to the area. Site assessment 
activities in 2013 included field traverses and hand excavations to develop a conceptual model of 
the groundwater hydro-system and groundwater discharge characterizations to estimate the extent 
of the potential spawning enhancement area. The overarching goal is to provide background 
information to provide the basis for the design of additional spawning areas and to prepare a 
groundwater flow model. 

The soil pits and auger holes indicated a simple stratigraphy consisting of a top layer of peaty 
wetland soils overlying a silt and sand layer with a lowermost water bearing gravel layer. A PVC 
monitoring well (Obs Well 1) was installed at Pit 1 to allow the sampling of groundwater and the 
monitoring of groundwater levels. Table 3 below is a summary of field collected at Obs Well 1 and 
at an adjacent location in Tahltan Lake. A comparison of the values between Obs Well 1 and the 
Tahltan Lake station indicates some key differences and similarities in water quality. Groundwater 
temperature was approximately 7 degrees while lake temperature was ten degrees warmer. 
Groundwater temperatures are normally lower than surface water temperatures during the summer 
thermal maxima so the temperature differential here makes sense. Tahltan Lake is largely 
groundwater fed and any direct precipitation dilution is likely offset by water surface evaporation. 
The pH of the two sampling stations is also very similar which is what would be expected given 
the high groundwater ratio of the lake. Dissolved oxygen levels are markedly different between the 
groundwater (2.83 mg/L) and the lake (10.2 mg/L) stations. Low aquifer formation dissolved 
oxygen levels are not uncommon due to the consumptive oxygen demand of sediment biota. 
Mixing and hydraulic turbulence at the sediment / lake interface likely enhance egg pocket 
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dissolved oxygen although it is prudent to check the dissolved oxygen levels in groundwater at the 
main spawning area for comparison. The most significant difference between the two sampling 
stations is the hydraulic head comparison. Hydraulic head measured at the main spawning area was 
measured to be 1.9 cms in comparison to roughly 15 cms at Site 1. This indicates that the Site 1 
aquifer has higher formation pressure and is potentially a more confined aquifer. 

 

Table 3: Site 1 Field Characterization 

Parameter Field Measurement 

Obs Well 1: Temperature 7.9 Degrees Celsius 

Tahltan Lake Temperature 17.6 Degrees Celsius 

Specific Conductivity Obs. Well 1 186 Micro Siemens/ 
cm 

Specific Conductivity, Tahltan Lake 183 Micro Siemens/ 
cm 

pH, Obs. Well 1 9.61 pH Units 

pH Tahltan Lake 9.55 pH Units 

Dissolved Oxygen Obs Well 1 2.83 mg/L 

Dissolved Oxygen, Tahltan Lake 10.2 mg/L 

Hydraulic Head, Pit 1 (above Lake level) 15 cm

Hydraulic Head, drivepoint at the main spawning 
ground 

1.9 cm

Hydraulic Conductivity at Pit 1, from filed slug test 
(rising head test calculated using Hvorsleff method) 

5.09E-04 m/second 

 

 

A slug test was conducted in Pit 1 at Site 1 to estimate the local hydraulic conductivity (Kh) of the 
aquifer. The results of this test are considered to be of order of magnitude accuracy and only relate 
to the hydraulic conductivity of the local aquifer materials but it is still a useful reconnaissance 
measure of aquifer conductivity. The results were calculated to be 5.09 x 104 m/second. This is at 
the low end of average Kh for gravel aquifers. A pumping test is needed to more accurately 
estimate the aquifer hydraulic conductivity and calculate the transmissivity (flow rate). 
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Figure 4: Results of the rising head slug test at Pit 1.  
The plot shows the time / displacement curve of the test indicating the time required for the water 

level in the pit to recover after pumping. 

 

Opportunistic data collected: 

With the degree and extent of groundwater influx being an important factor in determining the 
feasibility of creating new sockeye spawning habitat at Tahltan Lake, some further opportunistic 
data was collected. Linear and vertical temperature profiles were conducted in the lake, both at the 
area of interest as well as the main spawning grounds area.  

The towed data logger was used to investigate the thermal regime and groundwater influences by 
looking for slight changes in bottom water temperature while moving across the spawning 
grounds. (The temperature logger utilized was a Solinst brand Levelogger Gold model.) The 
sampling frequency (on both the logger and GPS) was set for every 3 seconds with the internal 
clocks of each unit being synchronized. The tow at the area of interest started at 10:08am and was 
approximately 300m in length. The tow at the main spawning grounds started at 10:32am and was 
approximately 200m in length.  

The towed temperature logger data was only a brief reconnaissance level collection of data. 
Therefore interpretation of the data is limited to a qualitative nature. That being said, the linear 
tow at the area of interest displays a greater degree of fluctuation in temperatures. (Refer to 
Figures 5 – 7 below.) This would appear to indicate larger site specific inputs of groundwater 
within current spawning areas.  
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Tahltan Lake towed temperature data logger
(July 28, 2013)
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Figure 5: Graph of towed temperature loggers in Tahltan Lake - 2013 

 

 

Figure 6: Spatial map of towed temperature loggers at site of interest - 2013 
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Figure 7: Spatial map of towed temperature loggers at main spawning grounds - 2013 
 

Vertical temperature profiles in the lake were also conducted at 5 sites within both the area of 
interest and the main spawning grounds. These sites are displayed spatially in Figure 8 below. (The 
specific GPS coordinates and fish observations are listed in Table 11 of the Appendix.) 
Temperatures were recorded using a Clinefinder waterproof digital thermometer.  

Figure 8: Locations of vertical temperature profiling in Tahltan Lake - 2013 

 

 

Results of the vertical temperature profiles is displayed graphically in Figures 9 a & b. (Specific 
temperatures and depths recorded are provided in Tables 12 & 13 of the Appendix.) Within the 
figures below, green lines indicate sites where sockeye were observed and red, orange or yellow 
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indicate sites where no sockeye were seen. Similar to the linear temperature tows, interpretation of 
the data is limited. However, again greater differentials in temperature were seen at the area of 
interest, particularly for sites where sockeye were observed to be present.  

Vertical profile water temperatures at 
main spawning grounds              

(July 28, 2013 @ 10:30 hrs.)

15.8

15.9

16.0

16.1

16.2

16.3

16.4

16.5

16.6

16.7

16.8

16.9

17.0

17.1

17.2

17.3

17.4

17.5

17.6

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Depth (m)

T
e

m
p

e
ra

tu
re

 (
C

)

Site T-1

Site T-2

Site T-3

Site T-4

Site T-5

 

Vertical profile water temperatures at 
area of interest                      

(July 28, 2013 @ 11:30 hrs.)
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Figure 9 a & b: Results of vertical temperature profiling in Tahltan Lake - 2013 
 

4.2		Porcupine	and	Scud	Rivers:		

Background: 

The Porcupine and Scud Rivers have served as aerial survey index sites for sockeye and coho since 
1984.  In terms of adult numbers observed, coho predominates on the Porcupine while sockeye 
predominates on the Scud.  Both index 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 mouth at both and they 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 
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need repair. On the north side of the upper Porcupine River there is an abandoned mining 
construction camp from the Galore Creek project.  

Figure 10 below displays the following information: aerial survey index sites (as stars marked 1 & 
3); known sockeye distribution and spawning areas as yellow lines and ovals (data from FISS); and 
sockeye radio telemetry recovery locations from the 2005 DFO study (marked as SK).  

 

 

 
 

Figure 10: Porcupine and Scud sockeye spawning & distribution  
(Created from the Stikine Salmon Atlas, 2013) 

 

Survey information: 

An assessment of the Scud River was conducted on September 24th, mainly utilizing an aerial 
survey. Sockeye were observed within the side channel habitat of the aerial index site, and also at 
its outlet into the main-stem.  

The aerial survey continued upstream and several other side channels were observed. However, 
they appeared to be less protected from main-stem flows and therefore not good candidates for 
enhancement. Approximately 16 spawning sockeye (and additional redds) were observed in a side 
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channel on river left, about 11.5 km east (upstream) from the index site. This channel was well 
within the floodplain, was fairly shallow and slightly turbid. Water quality measures were taken at 
this site (SD-1) and are presented in Table 14 of the Appendix.  

After this initial survey, the Scud was not re-visited and attention was focused upon the Porcupine 
River as it appeared to have better opportunities for enhancement.  

 

 
Photo 4: Scud River aerial index site - 2013 

 

Assessment of the Porcupine River was conducted from September 24th - 26th, utilizing both aerial 
and ground surveys. The main survey site locations are depicted in Figure 11. Sockeye spawners 
were observed within the index area as well as at its outlet into the main-stem. Approximately 
0.6km north-east of the index site a clear water side channel was observed and a brief ground 
survey was initiated in this area. At site PE-1 at temperature probe was utilized to measure air and 
water temperatures. The air was 7.3oC, surface water was 5.8oC and within the stream substrate 
was 3.8oC. This appeared to indicate a cold, glacial water influence. The reach was walked from site 
PE-1 upstream to PE-2. Approximately 12 redds were observed, half of which appeared to be 
recently used and the others old. No fish (adults or juvenile) were seen in this channel. Water 
quality measurements were taken at site PE-3 and are recorded in Table 14 of the Appendix. With 
no fish being observed in this area and water temperatures being quite cold, enhancement 
potential was considered to be low.  

 

 



Stikine Enhancement Feasibility Study – 2013 Final Report                                                                                                                              18                                       

 

 
Figure 11: Porcupine River survey sites - 2013 

 
Photo 5: Porcupine River aerial index site - 2013 

Area of 
interest
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The aerial survey was continued to look for other side channels, particularly those in proximity to 
mountain benches that had clear water, some fish presence and were protected from main-stem 
flows. A side channel of interest was observed approximately 5km north-west of the index site, on 
the north side (river right).  Specific survey sites in this area are shown in Figure 12 below.  

 

 
Figure 12: Porcupine River survey sites at area of interest - 2013 

 

Site PE-4 is the outlet of this channel into the main-stem Porcupine River. Approximately 20 adult 
sockeye were observed in the middle section of this channel (site PE-5) in an area of back channel 
wetlands with multiple beaver dams. Landing sites for the helicopter were very were limited in this 
area, however one was found and utilized at site PE-6. At this point the channel splits in two going 
upstream. Water quality was recorded in each of these channels and is recorded in Table 14 of the 
Appendix (as site PE-6a for the river right branch and PE-6b for the river left branch).  

The river right branch was walked upstream to site PE-7. This reach appeared to contain good 
spawning habitat which was underutilized. No adult salmon were observed, however some old 
redds were seen along with juvenile fish.  
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                   Photo 6: Porcupine River side channel in area of interest (site PE-6) 

 
Fry trapping was conducted within the area of interest at 4 sites (FT-1 through FT-4). The location 
of these sites is displayed in Figure 12 above and fish capture results are displayed in Table 4 
below. Across all the traps, there was a total 4.5 days of wetted fishing time. The resulting total 
catch was 18 coho fry, 8 Dolly Varden and 2 Cutthroat Trout. The overall catch per unit effort 
(CPUE) was fair with an average of 6.3 fish per day/per trap.  

Table 4: Fry trapping results from Porcupine River side channel 

Site 
Set Pulled Effort Catch CPUE   

Date 
(m/d/y) Time 

Date 
(m/d/y) Time Hours Days Coho DV CT 

# 
fish/hr 

# 
fish/day 

FT-1 09/25/2013 12:30 09/26/2013 15:45 27.8 1.16 3 4 - 0.25 6.1 

FT-2 09/25/2013 12:30 09/26/2013 14:42 26.7 1.11 1 - - 0.04 0.9 

FT-3 09/25/2013 13:00 09/26/2013 15:29 26.5 1.10 6 3 1 0.38 9.1 

FT-4 09/25/2013 13:00 09/26/2013 15:10 26.2 1.09 8 1 1 0.38 9.2 

    totals 107.1 4.5 18 8 2 - - 

    ave. 26.8 1.1 4.5 2.7 1.0 0.26 6.3 

A summary of the minimum, maximum and average fork lengths for captured fish is provided in 
Table 5 below.  
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Table 5: Fish length summary for Porcupine River fry trapping 

 Fork Length (mm)

Species min max ave.

coho 
salmon 35 80 60 

Dolly 
Varden 45 120 92 

cutthroat 
trout 65 115 90 

This site appeared to have good underutilized habitat so a pressure transducer was installed at river 
right to collect stage data for the winter period to estimate winter low flows. The site was 
benchmarked and a cross section surveyed. The cross section was gauged by the mid section 
method with a Swoffer flow meter and the discharge calculated (0.58 m3/sec). A Hobo 
temperature sensor was installed at the midpoint of the channel. The sensor was placed in a PVC 
tube to suspend it off the bottom. The data will be downloaded during the field visit in summer 
2014. 

 

4.3		Chutine	Lake:		

Background: 

Chutine 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 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.) 

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.) 

Survey information: 

Chutine Lake was surveyed on September 27th, 2013. Water quality was taken at site CE-1 (as seen 
in Figure 13 below). The results of such are presented in Table 14 of the Appendix. Duplicate 
samples for chlorophyll A, total phosphorous and zooplankton were also collected at this site.  

 
Figure 13: Chutine Lake map 

 
Photo 7: Chutine Lake - 2013 
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Vertical profile of water temperatures 
at Chutine Lake 

(Sept. 27, 2013 @ 11:40hrs.)
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Figure 14: Chutine L. temperature profile 

 

A vertical temperature profile taken at the site is shown in Figure 14 above. (To note, the 
maximum depth was greater than 25m and the temperature probe used only had 15m of length.) 

Although it was assumed that hatched sockeye fry remain and rear in Chutine Lake, there was still 
some question as to what extent. For example, it could be possible that some sockeye fry out-
migrate and rear elsewhere (as main-stem / river-type sockeye do.) In this regard it was deemed 
worthwhile to obtain sockeye ages (particularly freshwater age). The idea of collecting smolts was 
logistically difficult and cost prohibitive. Therefore, otoliths from previous DFO sampling of 
adults in 2011 were analyzed. The results are portrayed in Figure 15 below. Out of a total of 19 
samples, 36.8% were age 1.2 and 63.2% were age 2.2. There were no 0-check ages recorded.  
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Chutine Lake 2011 sockeye otolith ages (n=19)
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Figure 15: Chutine L. adult sockeye otolith ages - 2011 

	

4.4		Christina	Lake:		

Background: 

Christina Lake is at an elevation of 100m, has an area of 147(ha) and a perimeter of 9.2km (FISS). 
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. 
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Photo 8: Christina Lake 

 

Survey information: 

Christina Lake was surveyed on September 26, 2013. Water quality was taken at site CA-1 (mid-
lake) and site CA-2 (just upstream of the main creek flowing into lake). (See Figure 16 below.) The 
results of such are presented in Table 14 of the Appendix. Duplicate samples for chlorophyll A, 
total phosphorous and zooplankton were also collected at this site. A vertical temperature profile 
taken at site CA-1 is shown in Figure 17. (To note, the maximum depth was greater than 25m and 
the temperature probe used only had 15m of length.) 

 
Figure 16: Christina Lake map 
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Vertical profile of water temperatures 
at Christina Lake 

(Sept. 26, 2013 @ 11:46hrs.)
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Figure 17: Christina L. temperature profile 

 

Christina Lake 2011 sockeye otolith ages (n=16)
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Figure 18: Christina L. adult sockeye otolith ages - 2011 
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Similar to Chutine Lake, otoliths from previous DFO sampling of adults in 2011 at Christina Lake 
were analyzed for age. The results are portrayed in Figure 18. Out of a total of 16 samples, 50.0% 
were age 1.3, 31.3% were age 2.3 and 6.3% were ages 1.2, 2.2, and 3.2 respectively. There were no 
0-check ages recorded.  

4.5		Verrett	River:		

Background: 

Verrett River 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.).  

Approximately 2km upstream from the Verret mouth there are several known obstructions to fish 
passage when the channel becomes confined in a steepened canyon area. 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). 

 
Photo 9: Verrett River survey site 

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 
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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 generating secondary morphologic features. 

Survey information: 

During the November 2012 survey of Verret River, large amounts of overlapping redd areas were 
observed, which provided some indication of spawning limitations for productivity. Based upon 
the 2012 preliminary assessment, it was deemed that there may be opportunity to create an 
additional spawning channel in an adjacent beaver influenced wetland. This area of interest was the 
focal point for subsequent surveys conducted in 2013. Ground assessment of the Verret River was 
conducted from August 2nd - 4th, 2013. Specific survey sites from 2013 are listed in Table 6 and 
displayed spatially in Figure 19. 

 
Figure 19: Verrett River site map - 2013 

 

Fry trapping was conducted within the area of interest at 2 sites (VF-7 and VF-8) and fish capture 
results are displayed in Table 7. Across all the traps, there was a total 2 hours of wetted fishing 
time. The resulting total catch was 12 coho fry and the overall catch per unit effort (CPUE) was 
high with an average of 5.4 fish per hour/per trap. To note, although the catch coho in the second 
trap was low (1 fish) numerous coho fry were observed at this site. The average fork length (FL) of 
5 sampled coho fry was 43mm. The maximum FL was 41mm and minimum FL was 45mm, 
indicating that all fish were of the same age class. 
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Table 6: Verret River survey sites - 2013 

Site ID 
Site 
type Zone Easting Northing

VA-1 Auger 9 Coordinates invalid - near VF-8 

VA-2 Auger 9 377399 6285343

VA-3 Auger 9 377446 6285417

VA-4 Auger 9 377608 6285389

VH-5 Habitat 9 377521 6285530

VH-6 Habitat 9 Coordinates invalid - near VH-5 

VF-7 Fry trap 9 377396 6285382

VF-8 Fry trap 9 377348 6285392
 

Table 7: Verret River fry trapping - 2013 

           CPUE  
(# 
fish/hr)

Site Habitat / 
Location 

Depth 
(cm) 

Set Pulled
Effort 
(hours) Catch 

Date 
(m/d/y) Time

Date 
(m/d/y) Time Coho Coho

VF-7 
In beaver 
pond near 

VA-2 
30 08/03/2013 9:20 08/03/2013 10:28 1.13 11 9.7 

VF-8 
In wetland 
near VA-1 

60 08/03/2013 10:17 08/03/2013 11:12 0.92 1 1.1 

      totals 2.05 12 - 

      ave. 1.0 6.0 5.4 
 

The auger holes at indicated that the surficial materials between Verret River and the adjacent 
wetland are primarily sand. This suggests that site stability relies on root strength to bind the soil. 
This makes the site a poor candidate for any kind of side channel development as the sand 
substrate would not be stable enough to withstand freshet flows and erosion would be 
problematic. Surveying water levels in the auger holes indicated a slightly elevated groundwater 
table from the pond toward the Verret River. Given the high porosity of the sand and low static 
head the observed water table is likely transient and responding to stage fluctuations of the Verret. 
Groundwater heads are likely also transient meaning that the site may not have low flow 
groundwater expression. This is likely not a good candidate for enhancement as groundwater 
inflow is not sufficient to support a spawning channel and may tend toward low winter DO levels. 

4.6	Barriers:		

The majority of the Stikine River drainage is not accessible to salmon. Most barriers are relatively 
inaccessible to equipment without major logistic cost. 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 
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habitats. In this regard, there may be potential to open up new salmon habitat reaches in the 
Tanzilla River.  

Figure 20: Map of the Tanzilla watershed 
(Created from the Stikine Salmon Atlas, 2013) 

 
 

Tanzilla River downstream from the community of Dease Lake generally follows a line adjacent to 
the Telegraph Creek road. This section may contain very suitable habitat for salmon (particularly 
Chinook and coho.) The Tanzilla River meets the Stikine River main-stem downstream of the 
Grand Canyon. This lower section of the Tanzilla is where barriers to migration are suspected to 
exist.  

It is recommended that in 2014 a reconnaissance flight be conducted to determine access 
potential. Depending on observations during the aerial survey, the Tanzilla River may warrant 
further work and data logger deployment to determine minimum flows. 
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Photo 10: Tanzilla River - taken just off the Telegraph Creek road 
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5.0	CONCLUSION	
 

5.1	Ranking	of	enhancement	candidates:	

Table 8: Updated ranking of enhancement sites - 2013 

Site 
Preliminary 

enhancement 
feasibility 

Type of project(s) being 
considered 

Rationale for the ranking level 

Tahltan Lake high 
Creation of additional 
spawning habitat. 

The lake is known to be spawning limited in terms of 
productivity and has underutilized rearing capacity. 
Surveys in 2013 indicate that a gravel paleo-channel 
and confined aquifer exists beneath the wetland site 
of interest that has the potential to provide 
groundwater flow to a spawning enhancement site. 
There are existing stock assessment projects for 
monitoring adults and smolts. 

Porcupine River moderate 

Beaver dam manipulation to 
improve access and brood 
box or hatchery 
augmentation. 

Available spawning gravels appear to be underutilized. 
The area of interest displays fish presence, relatively 
stable habitat morphology, and potential for beneficial 
groundwater influences. 

Tanzilla River unknown 
Barrier removal to provide 
access to upstream river 
habitats. 

As yet, has not been assessed during this study. 



Stikine Enhancement Feasibility Study – 2013 Final Report                                                                                                                              33                                                                                      

 

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

Cold water temperatures and no fish observed at site 
of interest. Porcupine River presented better 
opportunities for enhancement.  

Verrett River low 
Creation of an additional 
spawning/rearing channel. 

Flooding during freshet would make it difficult to 
protect newly created habitat. Groundwater inflow 
does not appear sufficient to support a spawning 
channel and may tend toward low winter DO levels. 

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

Still considered to have low productivity for rearing 
potential. No evidence of 0-check sockeye precludes 
benefits of enhancing spawning habitat.  

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

Still considered to have low productivity for rearing 
potential. No evidence of 0-check sockeye precludes 
benefits of enhancing spawning habitat. 
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5.2	Discussion:	

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 should undergo a risk assessment in order 
to protect what nature has already engineered. 

5.2.1	Tahltan	Lake:	

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 

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. 

Tahltan Lake has ranked highest in enhancement feasibility (since the beginning of this study). The 
main reasoning relates to the lake being known to be spawning limited in terms of productivity 
and having underutilized rearing capacity. As well, reconnaissance surveys have indicated that the 
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 2014.  

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. 
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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.) 

 

The reconnaissance work completed in 2013 indicates that there is a confined aquifer beneath Site 
1 that has the potential to provide groundwater flow to a potential spawning enhancement site. 
Further work will focus on conducting a pumping test, confirming groundwater quality and 
determining the extent of the aquifer with more auger holes. The auger holes and pits, and field 
traverses indicate that a gravel paleo-channel exists beneath the wetland at site 1. It is expected that 
the paleo-channel extends north to the alluvial fan of John Tashoots Creek which is the most likely 
the recharge source of the aquifer. Further field traverses will be conducted to confirm this in the 
summer of 2014. 

5.2.2	Porcupine	River:	

Enhancement Feasibility considerations: 

The available spawning gravels at the Porcupine site of interest appear to be underutilized, 
however, this needs to be clarified by further ground assessment. The site may be a candidate 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 pressure data logging 
sensors should provide winter water data with these two measures providing a surrogate for flow 
(i.e. temperature and water levels that don’t decline to low levels under the ice can indicate 
whether there is appreciable groundwater recharge over the winter). 
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5.3	Recommendations:	

The recommendations for field work to be conducted in 2014 are portrayed in Table 9 below.  

 

Table 9: Recommendations for 2014 field work 

Site Recommendation Proposed field work for 2014 

Tahltan Lake Detailed field assessment 

Further assessment of the wetland area of interest with a focus on conducting a 
pumping test, confirming groundwater quality and determining the extent of the 
aquifer with more auger holes.  

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

Review of data and information related to lake rearing potential.  

Modelling and the creation of a preliminary enhancement design and cost 
estimate. 

Porcupine River Some further field survey 

Retrieve and download temperature / pressure data loggers and assess flows.  

Further ground surveys to assess; beaver dams and fish access to habitats;   

water quality; current fish utilization and habitat condition. 

 

Tanzilla River Opportunistic scoping and 
reconnaissance  

Potential reconnaissance flights to determine access potential and upstream 
habitat quality. Opportunistic ground assessment based upon aerial survey results. 
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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. The sites surveyed in 2013 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.  

2. Project results evaluated and presented in a manner which facilitates ranking of 
enhancement candidates.  Based upon further review and results of the field work, the 6 
potential sites surveyed in 2013 were ranked again based on feasibility. This allowed for the 
development of recommendations for 2 or 3 sites that 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 field survey activities and 
review of results. Such included the presentation of 2013 study results at the following 
forums: the TBR Enhancement Sub-Committee meeting on Nov. 19-20, 2013; the TBR 
Enhancement Sub-Committee meeting on Feb. 26-27, 2014; the Stikine River Salmon 
Management Advisory Committee meeting on March 5, 2014; and the DFO / Tahltan 
Government-to-Government meeting on March 6, 2014. Other consultations took place 
via email or phone during the course of the project.  

The overall project costs were within the original budget. (Please refer to the associated financial 
report for more details.) 

The final narrative report was somewhat late (being submitted in early May 2014) due to time 
restraints and pending review of data.  
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APPENDIX	
	

Table 10: GPS Coordinates for Pit and Auger holes at Tahltan Lake in 2013 

Site 
type Site ID 

UTM 
Zone 

UTM 
Easting UTM Northing 

Pit P-1 9 347302 6428551 
Pit P-2 9 347317 6428549 
Pit P-3 9 347318 6428632 
Pit P-4 9 347357 6428660 
Pit P-5 9 347323 6428719 
Pit P-6 9 347382 6428323 

Auger A-1 9 347300 6428564 
Auger A-2 9 347319 6428565 
Auger A-3 9 347334 6428567 
Auger A-4 9 347343 6428553 
Auger A-5 9 347329 6428556 
Auger A-6 9 347337 6428542 
Auger A-7 9 347322 6428537 

 

 

Table 11: GPS Coordinates for vertical temperature profiles at Tahltan Lake in 2013 

   GPS Coordinates 
Area Site # Observations Zone Easting Northing 

Main 
Grounds 

T-1 no fish seen 9 345940 6428761 
T-2 redds / fish around 9 345985 6428805 
T-3 fish around 9 346031 6428817 
T-4 fish around 9 346062 6428812 
T-5 no fish seen 9 346108 6428815 

Area of 
interest 

T-6 on sinkhole - fish 9 347266 6428547 
T-7 no fish seen 9 347281 6428439 
T-8 sandy - no fish 9 347312 6428371 
T-9 on sinkhole - fish 9 347348 6428301 
T-10 off sinkhole/weeds 9 347342 6428308 
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Table 12: Vertical temperature profiles at Tahltan Lake - main spawning grounds 

(data collected on July 28, 2013 @ 10:30am - last measure indicates total depth) 

 Temperatures at main spawning grounds 
Depth 
(m) Site T-1 Site T-2 Site T-3 Site T-4 Site T-5 

0.1 17.1 16.9 17.0 16.9 17.0 
1.0 16.8 16.8 16.9 16.9 16.9 
1.2 16.8         
1.4       16.9   
1.5     16.9     
2.0   16.8       
2.1         16.9 
3.0   16.5       

 

Table 13: Vertical temperature profiles at Tahltan Lake - area of interest 

(data collected on July 28, 2013 @ 10:30am - last measure indicates total depth) 

 Temperatures at area of interest 
Depth 
(m) Site T-6 Site T-7 Site T-8 Site T-9 Site T-10 

0.1 17.5 17.1 17.2 17.2 17.2 
1.0 17.1 17.1 17.1 17.1 17.1 
2.0 17.0 16.9 16.9 16.8 16.9 
2.5         16.8 
3.0 16.5 16.7       
3.1       15.9   
3.2   16.7 16.4     
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Table 14: Water Quality data for Lower Stikine River and Lake sites 

Site 
# 

Location Date Time 
Probe temp. (º C) YSI meter  Sechi 

depth 
(m) Air Surface Subst. Diff. 

Temp. 
(º C) 

DO 
(%) 

DO 
(mg/L) 

pH 
Cond. 

(µs/cm ͨ 
) 

SD-
1 

Scud River - side 
channel on riiver left 

24-Sep-
13 

15:30 - - - - 8.2 93.1 11.0 8.7 140 - 

PE-
1 

Porcupine River - side 
channel on river left 

24-Sep-
13 

10:35 7.3 5.8 3.8 2.0 - - - - - - 

PE-
2 

Porcupine River - side 
channel on river left 

24-Sep-
13 

- - 
     

PE-
3 

Porcupine River - side 
channel on river right 

24-Sep-
13 

14:40 - - - - 6.9 88.7 10.8 8.4 208 - 

PE-
4 

Porcupine River - side 
channel on river right 

24-Sep-
13 

14:45 - - - - 6.0 83.5 10.4 8.4 194 - 

CA-
1 

Christina Lake 
26-Sep-

13 
11:46 10.6 - - - 7.2 89.2 10.8 8.6 97 - 

CA-
2 

Christina Creek - 
upstream of outlent into 

lake 

26-Sep-
13 

13:39 - - - - 5.8 92.9 11.6 8.5 151 - 

CE-
1 

Chutine Lake 
27-Sep-

13 
- - - - - 6.7 95.8 11.7 9.51 65 0.28 

 

 

 


