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Executive Summary 
The Bridge River project was developed in the 1940s to provide hydropower to 
the greater Vancouver area. The project is comprised of two dams; LaJoie Dam, 
located on the upper river near GoldBridge, B.C., and Terzaghi Dam, located ~40 
km upstream from the Bridge River’s confluence with the Fraser River. Terzaghi 
Dam was designed to hold and divert all water from the Upper/Middle Bridge 
River to hydropower generating stations in the adjacent Seton River watershed; 
however, two major operational changes have occurred at Terzaghi in recent 
years: (1) the initiation of continuous flow releases from the dam, and (2) near-
annual high-flow spill events. The effects of flow releases on the aquatic 
ecosystem downstream of Terzaghi Dam are complex but have included 
declining juvenile salmonid fish abundances.  
 
The Yalakom River is the only salmonid fish-bearing tributary downstream of 
Terzaghi Dam and as such, has been posited as potential refuge and 
enhancement area for the salmonid fishes impacted by hydropower operations 
on the mainstem Bridge River. However, recent information on salmonid fish 
species occurrence and habitat use in the Yalakom River is lacking. This project 
is aimed at updating salmonid fish occurrence and distribution data for the 
Yalakom River, with the longer-term goal of informing restoration planning 
processes for the Yalakom-Lower Bridge watershed. 
 
During October 2019, we conducted electrofishing surveys at 12 spatially-
distributed sites on the Yalakom River. In total, we documented four fish 
species; Chinook salmon (Oncorhynchus tshawytscha) and coho salmon (O. kisutch), 
bull trout (Salvelinus confluentus), and O. mykiss (rainbow trout/steelhead). Bull 
trout and rainbow trout/steelhead were the most abundant and widely-
distributed species observed during our surveys. Coho and Chinook salmon were 
observed in the lower Yalakom River and at relatively low abundances. We were 
unable to sample above river km 32 because cold water temperatures precluded 



	
	

the implementation of electrofishing surveys; thus, fish habitat use in the upper 
Yalakom River will require additional research.  
 
In future years, we recommend that juvenile surveys be conducted in the spring 
and late summer months, which would allow for sampling of emerging salmon 
and O. mykiss fry, respectively. Additional, complementary survey modalities 
should also be considered in future years, including the use of eDNA technology 
and spawning ground surveys, which would improve our ability to identify 
critical habitats for natural production and rearing and provide insight into the 
potential impacts of putative fish passage obstructions within the Yalakom River 
on spawning/rearing habitat use.  
 
Information collected within this study has contributed to filling some of the 
Yalakom River salmonid fish habitat use and population status data gaps and 
actions which have been identified repeatedly in the Bridge-Seton Watershed 
Action Table: 
BRG.ALL.RI.02.03 – as part of a broader limiting factors analysis of the 
Yalakom and Lower Bridge rivers, “assessment of population status, habitat 
status and/or habitat capacity and/or cost-benefit analysis of any habitat-based 
actions proposed by the program…” for priority fish species;  
BRG.ALL.RI.03.03 – develop comprehensive restoration and protection plan 
for fish and/or wildlife species – Lower Bridge and Yalakom rivers;  
BRG.RLR.RI.12.01 and BRG. RLR.22.01 – assess current habitat use, 
distribution, and restoration opportunities for bull trout; 
 
Updated salmonid fish habitat use data from the Yalakom River will also inform 
monitoring and evaluation of any eventual recovery actions within the subbasin 
(BRG.ALL.ME.07.01) and assessment of fish passage on the Yalakom to 
increase access to habitat for Chinook salmon (BRG.RLR.HB.20.01).   
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Introduction 
The Bridge River project was developed in the 1940s to provide hydropower to 
the greater Vancouver area. The project is comprised of two dams; LaJoie Dam, 
which is located on the upper river near GoldBridge, B.C., and Terzaghi Dam, 
located ~40 km upstream of the Bridge River’s confluence with the Fraser River. 
Terzaghi Dam was designed to hold and divert all water from the Upper/Middle 
Bridge River to generating stations located on the Seton River. Thus, ~4 km of 
river downstream of Terzaghi Dam was dewatered following its construction, 
save for occasional spills needed to manage high spring-summer freshet inflows.  
 
Beginning in 2000, a continuous flow regime commenced at Terzaghi Dam, with 
the intention of reestablishing instream flows along the Bridge River’s 
dewatered reach (Hall et al. 2011). However, the continuous flow releases 
exposed aquatic organisms downstream of the dam to unseasonably warm 
water temperatures during the fall months, resulting in accelerated 
development/early emergence by Chinook salmon (Sneep et al. 2018). 
Moreover, since 2016, BC Hydro began implementing near-annual high-flow spill 
events during the spring ‒ summer months to manage water storage capacity 
limitations within the Bridge River project. High flows have had additional, 
adverse impacts on the river, including reductions in benthic invertebrate 
production and juvenile salmonid abundances (Sneep et al. 2018). 
 
The Yalakom River is the only salmonid fish-bearing tributary downstream of 
Terzaghi Dam and is posited as a potential refuge for fish species impacted by 
hydropower operations on the mainstem Bridge River (Triton Environmental 
Consultants Ltd. 1992). However, recent information on salmonid fish 
occurrence and distribution in the Yalakom River is lacking. To our knowledge, 
the most recent surveys of fish distributions were conducted in the 1990s by 
Conlin (1994) and Griffith (1995). Griffith (1995) showed that the Yalakom 
River was used by juvenile Chinook salmon, rainbow trout/steelhead, and bull 
trout. Bull trout was the most widely distributed salmonid fish in the river, and 
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was the only species found above a putative fish passage obstruction at ~river 
km (rkm) 32. Chinook salmon were found in the lower half of the watershed, at 
relatively low abundances, with a few individuals observed above an additional 
putative fish passage obstruction (cascasde) at ~rkm 15 (Conlin 1994; Griffith 
1995). Notably, Griffith (1995) indicated that the abundances of all salmonid 
fish species appeared to be at 25% (or less) of estimated habitat capacity. For 
Chinook salmon, this was suggested as being due to escapement (adult 
recruitment) limitations to the river. 
 
In earlier surveys (1947 – 1979) conducted by Fisheries and Oceans Canada, 
Chinook salmon and coho salmon were observed spawning in the Yalakom River, 
primarily near its confluence with Beaverdam Creek, an area known as 
Beaverdam Flats, located at ~rkm 25 (Brown et al. 1979). Xwísten and others, 
including Fisheries and Oceans Canada, have proposed habitat enhancement 
actions near Beaverdam Flats to mitigate for lost salmon production on the 
mainstem Bridge River (Conlin 1994). However, concerns remain over the ability 
of adult salmon to migrate above the rkm 15 obstruction, which would limit 
access to the enhancement area. Also, potential impacts to the resident bull 
trout population from salmon enhancement would need to be considered during 
action planning processes.  
 
Information gaps related to Yalakom River salmonid fish habitat use and 
population status have been identified repeatedly in the Bridge-Seton 
Watershed Action Table:  
 
BRG.ALL.RI.02.03 – as part of a broader limiting factors analysis of the 
Yalakom and Lower Bridge rivers, “assessment of population status, habitat 
status and/or habitat capacity and/or cost-benefit analysis of any habitat-based 
actions proposed by the program…” for priority fish species;  
BRG.ALL.RI.03.03 – develop comprehensive restoration and protection plan 
for fish and/or wildlife species – Lower Bridge and Yalakom rivers;  
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BRG.RLR.RI.12.01 and BRG. RLR.22.01 – assess current habitat use, 
distribution, and restoration opportunities for bull trout; 
 
Updated salmonid fish habitat use data from the Yalakom River will also inform 
monitoring and evaluation of any eventual recovery actions within the subbasin 
(BRG.ALL.ME.07.01) and assessment of fish passage on the Yalakom to 
increase access to habitat for Chinook salmon (BRG.RLR.HB.20.01).  
 

Goals and Objectives 
This project represents a first step towards updating salmonid fish occurrence 
information on the Yalakom River, particularly in relation to two putative fish 
passage obstructions at ~rkm 15 and 32. In 2019, our objective was to 
describe juvenile salmonid fish presence/absence and relative abundances at 
survey sites located (1) below the obstruction at rkm 15, (2) between the first 
and second obstructions (i.e., between rkm 15 and 32), and (3) above the rkm 
32 obstruction. Ultimately, this information will be used to inform our 
understanding of limiting factors for salmonid fish species within the Yalakom-
Lower Bridge River and watershed-scale restoration planning. 
 
Study Area 
The Bridge River flows for 125 km from its headwaters at the Bridge Glacier to 
the Fraser River, near Lillooet. The “Lower Bridge River”, the ~40 km of river 
downstream of Terzaghi Dam, is the only section of the mainstem Bridge River 
accessible to anadromous salmon and steelhead. The Yalakom River is ~56 km 
long, is entirely unregulated, and joins the Lower Bridge River ~25 km upstream 
of its confluence with the Fraser River. Discharge from the Yalakom River 
typically peaks in May ‒ July (maximum discharge at Water Survey of Canada 
Station at Ore Creek, June 2019, ~12 m3/s) and is largely snowmelt-driven 
(Griffith 1995). In terms of anthropogenic influence, the Yalakom watershed has 
been impacted by widespread logging, some mining, and limited residential and 
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agricultural development. However, compared to the mainstem Bridge River, the 
Yalakom River is considered relatively pristine. 
 
As discussed above, the Yalakom River supports several anadromous fish 
species including Chinook, coho, pink, and sockeye salmon, and 
steelhead/rainbow trout and resident bull trout (Brown et al. 1979, Conlin 
1994, Griffith 1995). While no empirical data is available on their 
presence/distribution in the system, it is likely that mountain whitefish, 
longnose dace, and Pacific lamprey also occur in the Yalakom River, given their 
known occurrence in the Bridge River.  
 
To our knowledge, no recent adult salmon/steelhead escapement data is 
available for the Yalakom River. Most recently, Triton Environmental Consultants 
Ltd. (1992) reviewed Fisheries and Oceans Canada records of adult 
salmon/steelhead escapements to the Yalakom and Lower Bridge rivers during 
1980-1989; their escapement summary is reproduced below in Table 1. Note 
that adult escapement to the Yalakom River was only a fraction of adult returns 
to the Bridge River. Moreover, given the declining adult returns of mid- and 
upper-Fraser Chinook, coho, and sockeye salmon stocks in recent years, it is 
likely that recent spawner escapements to the Yalakom River have been limited 
by factors such as poor ocean conditions/survival, overharvesting, and impacts 
of industry/development on critical downstream rearing habitats (Fraser River 
and estuary).  
 
Some historical hatchery enhancement has also occurred on the Yalakom River, 
including Chinook salmon egg outplants during the early 1950s, and releases of 
Chinook, coho, and steelhead fry and smolts from a community enhancement 
facility operated by the Lillooet Rod and Gun club during the 1980s‒1990s 
(Conlin 1994, Griffith 1995). Hatchery releases ceased in the 1993, “pending 
the proposed assessment of the potential impacts on resident fish stocks” 
(Griffith 1995). 
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Table 1. Summary of adult salmon and steelhead escapements to the Yalakom 
and Bridge rivers, 1980-1989. 

 
Methods 
We reviewed previous studies of juvenile salmonid fish distributions in the 
Yalakom River (Conlin 1994, Griffith 1995) to identify potential survey locations 
in the watershed. Our goal was to sample sites in each of the three river 
segments described above (downstream of the first putative fish passage 
obstruction, at ~ rkm 15; between the first and second obstructions; above the 
second obstruction). The Yalakom River is largely accessible by road, though the 
steep topography of the area makes access to the river difficult in some areas. 
A reconnaissance visit was made to the Yalakom River on September 27, 2019 
to select locations along the river that were accessible for electrofishing 
surveys (Figure 1, Table 2). The survey sites were selected to be as 
representative as possible of average habitat conditions, but given the gradient 
and depth of the river and river substrate (boulder-dominated), sites were 
typically located along the river margins, as in Griffith (1995).  
 
We used a Smith-Root LR-24 electrofisher to conduct open site, single-pass 
surveys of fish distributions. Surveys were conducted on October 3 – October 
7, 2019, during fall low flows, and about 1‒2 weeks later than the surveys 
conducted by Griffith (1995). Our goal was to survey a minimum of two sites 
within each previously identified sampling region (Table 2). Discharge from the 
Yalakom River at the Ore Creek Water Survey of Canada Station ranged from 

 Yalakom Bridge River 
 Mean 

escapement 
Max. 

escapement 
Mean 

escapement 
Max. 

escapement 
Pink salmon 56 125 59,161 104,000 
Chinook 
salmon 

28 80 512 956 

Coho salmon 10 30 408 850 
Sockeye 
salmon 

139 1,200 431 2,500 

Steelhead 25 100 50 200 
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3.18 – 3.34 m3/s on survey days, similar to flow conditions during Griffith’s 
(1995) surveys.  
 
Prior to beginning a survey, we measured river water temperature to ensure 
that conditions were appropriate for electrofishing (5‒18 °C). Captured fish 
were held in buckets with aerated water prior to processing. All individuals were 
identified to species and measured for fork length. We also collected scales 
from bull trout for use in future genetic/ageing analysis studies. Following each 
survey, we estimated site length and width and noted habitat type (pool, riffle, 
run). We also collected depth and flow data, using a Swoffer 2100 flow velocity 
meter and wading rod, along transects located at the downstream, middle, and 
upstream ends of the sites.  
 
Statistical analysis 

We estimated fish densities at each survey site as fish abundance ÷ sampling 
area (m2). All descriptive statistics were estimated in Microsoft Excel 
Professional Plus 2016. Means are reported ± 1 standard deviation (SD). 
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Table 2. Regions surveyed for suitable electrofishing sites on the Yalakom River in 2019; the location of each 
region relative to putative fish passage obstructions at rkm 15 and 32 is also indicated. 

Region Description 
Location relative to  

rkm 15 obstruction / rkm 32 
obstruction 

River 
km 

Latitude/Longitude 
(in decimal degrees) 

1 Near Yalakom-Bridge 
confluence Below / Below 0.3 50.864272° /	-

122.171578° 
2 Near Selena Irwin property 

(above Buck Cr. confluence) Below / Below 4.5 50.882668° /	-
122.203309° 

3 Near Ore Cr. confluence Below / Below 9.5 50.912761° /	-
122.239518° 

4 Above Shulaps Cr. 
confluence Below / Below 12.5 50.932284° /	-

122.259381° 
5 Above Junction Cr. 

confluence Above / Below 18.2 50.962806° /	-
122.311690° 

6 Near Beaver Dam Cr. 
confluence Above / Below 24.5 50.995721° /	-

122.367568° 
7 Between Peridolite Cr. and 

Blue Cr. confluences Above / Above 33.1 51.026103° /	-
122.456534° 
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Figure 1. Locations of electrofishing survey regions on the Yalakom River. Also indicated via orange X are the 
approximate locations of two potential fish passage barriers on the river. 
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Results and Outcomes 
We made two attempts, on October 3, 2019 and October 4, 2019, to survey 
the Yalakom River above the second putative fish passage obstruction (i.e., 
within region 7), but water temperatures were too low to proceed (October 3 = 
4.2°C; October 4 = 2.5°C). We ultimately sampled a total of 12 electrofishing 
sites (2‒3 sites per region) below the rkm 32 obstruction (Table 3). 
Electrofishing sites ranged from 21 m2 to 175 m2 in size; differences in survey 
area reflected the accessibility, substrate, and hydrology of the river regions 
(Figure 2). 
 

Table 3. Physical characteristics of electrofishing survey sites, including a 
general description of river habitat type. 

Site Regio
n Habitat Type 

Site 
area 
(m2) 

Avg. 
depth ± 
1SD (m) 

Avg. water 
velocity ± 1SD 

(m/s) 
Yalakom confl. 
1 

1 Riffle, run, pool 80 0.27 ± 
0.10 0.22 ± 0.24 

Yalakom confl. 
2 

1 Riffle, pool 44 0.29 ± 
0.19 0.14 ± 0.14 

Selena 1 2 Riffle, pool 30 0.32 ± 
0.20 0.18 ± 0.14 

Selena 2 2 Riffle, run, pool 21 0.20 ± 
0.10 0.24 ± 0.32 

Ore Cr. 1 3 Riffle, run, pool 175 0.12 ± 
0.09 0.10 ± 0.09 

Ore Cr. 2 3 Riffle 168 0.16 ± 
0.08 0.23 ± 0.26 

Shulaps Cr. 1 4 Riffle, pool 130 0.29 ± 
0.15 0.18 ± 0.20 

Shulaps Cr. 2 4 Riffle 74 0.20 ± 
0.08 0.22 ± 0.23 

Junction Cr. 1 5 Riffle, run 59 0.31 ± 
0.15 0.18 ± 0.21 

Junction Cr. 2 5 Run 154 0.16 ± 
0.11 0.21 ± 0.17 

Beaverdam Cr. 
1 

6 Riffle, run 58 0.16 ± 
0.11 0.47 ± 0.26 

Beaverdam Cr. 
2 

6 Run 44 0.20 ± 
0.13 0.37 ± 0.25 

Beaverdam Cr. 
3 

6 Run 81 0.15 ± 
0.11 0.23 ± 0.21 
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Figure 2. Electrofishing survey sites Selena 2 (A), Ore Cr. 2 (B), and 
Beaverdam Cr. 3 (C). 
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Across all sites, we observed a total of four fish species: Chinook salmon, coho 
salmon, bull trout, and O. mykiss. As in Griffith (1995), O. mykiss was the most 
abundant fish species (n = 33; Figure 3). Bull trout were also relatively 
abundant, with 23 individuals observed in total (Figure 3). Coho and Chinook 
salmon were the least abundant species observed during our surveys, with a 
total of two and three individuals observed across sites, respectively.  
 
In addition to differences in overall abundance, our results suggest that the 
salmonid fish species observed during our surveys were differentially distributed 
throughout the Yalakom River, at least during October, when sampling occurred. 
O. mykiss were observed at all electrofishing sites except Selena 2, Junction Cr. 
2, and Beaverdam Cr. 3, but were observed at other sites within the same river 
region, suggesting that they are widely distributed. Bull trout were also 
observed at all sites except Selena 1 and 2 and Ore Creek 2. In contrast, coho 
and Chinook salmon were found at sites in the lower Yalakom River (lower 5 km 
of the river), only (Figure 3).  
 
Compared to other survey sites, we observed relatively few fish of any species 
at the Selena 1 and 2 sites. However, accessibility and survey conditions within 
this river region were difficult and thus, a relatively small area of river was 
sampled. Once standardized for sampling area, we observed densities similar to 
those observed at sites near the Yalakom confluence with the Bridge River and 
near Ore Cr. Thus, while it is possible that fish abundances are low in this area, 
our ability to adequately sample this section of the river was also limited.  
 
Fish habitat use/distribution studies should account for population- and species-
specific differences in life history when designing and implementing surveys. 
Given the timing of our surveys, our ability to describe the distribution of 
juvenile anadromous salmonids (coho and Chinook salmon) in the Yalakom River 
was likely constrained. Chinook salmon from mid- and upper Fraser River 
populations are considered “stream-type”, with most juveniles spending 1‒2 
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years in freshwater prior to migrating to the marine environment (Healey 1991). 
However, following emergence, many “stream-type” juveniles outmigrate from 
their natal stream to rear in larger rivers downstream (Shrimpton et al. 2014; 
Bourret et al. 2016). Juvenile Chinook salmon have also been shown to migrate 
considerable distances upstream into non-natal tributaries to rear (Murray and 
Rosenau 1989; Scrivener et al. 1994). Coho salmon exhibit obligate juvenile 
freshwater rearing, but rearing habitats may be located downstream of 
spawning sites, particularly if there is limited off-channel habitat within their 
natal river (Shrimpton et al. 2014). Thus, given their occurrence in the lower 
regions of the Yalakom River, it remains unclear as to whether the Chinook and 
coho salmon sampled during our surveys were produced in the Yalakom River or 
Bridge River, with the latter using the lower reaches of Yalakom River as rearing 
habitat.  
 
We did not sample a sufficient number of individuals to examine length-
frequency distributions of Chinook and coho salmon, a commonly used method 
to estimate age. However, based on their relatively large size (>85 cm fork 
length), the Chinook and coho salmon sampled during our surveys were most 
likely yearlings, and thus, would have been produced during brood year 2017. 
The O. mykiss and bull trout sampled during our surveys were more variable in 
size (Figure 5), and as such, likely represented a more diverse complement of 
ages/life stages than was detected for coho and Chinook salmon. Indeed, 
length-frequency distributions for the two trout species are suggestive of four 
potential ages classes (four histogram peaks) sampled during our surveys.  
 
 
Recommendations 

→ In future years, juvenile salmonid fish surveys should ideally be conducted 
in the spring and summer months, which would allow for sampling of 
emerging salmon and O. mykiss fry; 

→ Additional survey modalities could be used to complement electrofishing: 
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1. eDNA technology is able to detect the distribution of species at low 
abundances and is useful when other sampling methods may suffer 
from low statistical power, i.e., which could result in a false 
negative result/Type II errors (Carim et al. 2016). eDNA surveys 
are also insensitive to water temperatures, which affected our 
ability to assess fish occurrence upstream of rkm 32 during 2019’s 
surveys; 

2. Weekly or bi-weekly spawning ground surveys conducted during 
August-October would improve our understanding of critical 
habitats for Chinook and coho salmon in the Yalakom River and 
provide additional insight into the impacts of fish passage 
obstructions on natural production and other limiting factors (i.e. 
adult escapement). 

→ Scale-based aging analyses are needed to shed light into the diversity of 
age classes and size-at-age (i.e., life history diversity) exhibited by 
resident trout species in the Yalakom River. 

→ Population genetic analyses could shed light on the diversity and 
structure of salmonid fishes in Yalakom River and relative to the adjacent 
Bridge River; tissue samples (fin clips) should be collected from resident 
bull trout and anadromous salmonid fishes in future survey years. 
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Figure 3. Fish counts (A) and densities (B), by species, observed at 
electrofishing sites on the Yalakom River, October, 2019. Note that the order of 
electrofishing sites along the figure’s x-axis, from left to right, correspond to 
sites located downstream to upstream along the river. 
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Figure 4. Average fork length (± 1 standard deviation) observed among 
salmonid fishes at electrofishing sites in the Yalakom River, October 2019. Note 
that the order of electrofishing sites along the figure’s x-axis, from left to right, 
correspond to sites located downstream to upstream along the river. 
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Figure 5. Fork length-frequency distributions for Oncorhynchus mykiss (A) and 
bull trout (B) sampled from the Yalakom River in October 2019. 
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