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These CU habitat report cards are intended to allow assessment and comparison of CU habitat ‘status’ based on a combination o f: (1) intrinsic 
vulnerability of CU freshwater habitats and (2) intensity and extent of human pressures/stressors on those habitats. A full  description of 
indicators and data sources used can be found in the main report (Skeena Lake Sockeye Conservation Units: Habitat Report Cards. Porter et al. 

2013) available from PSF at: www.skeenasalmonprogram.ca.  
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1. Introduction and Definitions. Brief description of the CU reporting exercise being undertaken for assessing sockeye CU habitats and 

definitions for key terms that are used throughout the reporting. 

2. CU narratives. Short bulleted descriptions of key issues affecting the CU. This includes the principal habitat pressures on CU habitats as 
determined from the broad-scale analyses undertaken here, as well as more localized habitat impacts affecting the CU as identified by 
Skeena regional experts. 

3. Location (a): Map showing location of the CU rearing lake within the Skeena drainage, and the location of the Skeena drainage within BC. 
The nursery lake is shaded blue and its defined ‘zone of influence’ (ZOI) is indicated in black outline. The migration route between the mouth 
of the Skeena River and the CU rearing lake outlet is indicated by the blue river l ine. 

4. Location (b): More detailed zoomed map of the CU rearing lake showing general features of the area and the d efined ‘zone of influence’ 
(ZOI) capturing the drainage area upstream from the rearing lake outlet (black outline).  
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CU overview of habitat vulnerabilities & pressures 

5. Description of terms. Identification of the GIS-based habitat pressure indicators, habitat pressure ‘Impact Categories’, and habitat 
vulnerability indicators developed and used for analyses of sockeye CU habitat status.  

6. Cumulative habitat pressures (migration corridor). Map of cumulative habitat pressure scores for watersheds located along the CU 
migration corridor zone of influence

1
. Given the more diffuse nature of potential impacts along the migration route cumulative pressures 

scores are assigned to migration corridor watersheds based on the sum of the seven indi vidual Impact Category scores for each watershed 
(rather than through a categorical rule set across Impact Categories)

2
. Within each watershed each Impact Category is scored as 0 (for a 

green Impact Category), 1 (for an amber Impact Category) or 2 (for a r ed Impact Category). The cumulative pressure scores for the migration 
corridor watersheds can therefore range from 0 to 14 and are colour gradated accordingly. Darker shaded watersheds represent areas along 
the migration corridor where relatively higher ri sk habitat impacts may be occurring. 

7. CU rearing lake pressures overview ‘slider’. Area weighted average of all  watershed pressure indicator scores for 1:20K FWA assessment 
watersheds within or intersecting the CU rearing lake’s ZOI. The area weighted a verage score is normalized for each indicator so that the 
lower to moderate risk threshold (  ) occurs at 0.33 (  ) and the moderate to higher risk threshold (  ) is at 0.66 (    on a scale of 0 to 1

3
. 

The greyed areas within the figure represent the separation of the individual indicators into the seven Impact Category groupings.  

                                                                 
1
 The zone of influence for the migration corridor is defined as the 1:20K FWA assessment watersheds that either directly adjoin the CU’s 

mainstem migration route (from lake outlet to Skeena River estuary) or that are located within 1 km of the mainstem route 
2
 Note that the scoring approach to risk classifications (green, amber, red) for each Impact Category is based on the same defined indicator roll -

up rule set that is used for watersheds within spawning and rearing ZOIs. 
3
 Where the average score  ̅    , the normalized score  ̅   ̅         ; where  ̅    ,  ̅               ̅              . 
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8. Cumulative habitat pressures (rearing lakes & tributary spawning). Map of cumulative risk from habitat pressures for each watershed 
found with the ZOIs for CU rearing lakes and tributary spawning areas

4
. The cumulative risk rating is based on the risk scoring of 7 habitat 

pressure indicator Impact Categories (hydrologic processes, vegetation quality, surface erosion, fish passage/habitat connect ivity, water 

quantity, human development footprint, and water quality). Categorical roll-up rule set for watersheds in rearing & spawning zones of 
influence: if  3 impact categories are rated as higher risk, then the watershed’s cumulative risk classification  = red (higher risk), else if  5 

Impact Categories are rated as (lower risk) then the watershed’s cumulative risk classification = green (lower risk), else the watershed’s 
cumulative risk classification = amber (moderate risk). 

9. Integrated vulnerability/habitat pressures – migration, spawning & rearing. Figures representing bivariate indices of the relative rankings 

across Skeena sockeye CUs for scored cumulative habitat pressures and scored vulnerability to these pressures within sockeye CU ZOIs for 
migration, spawning and rearing. Methods used for selecting scored CU cumulative habitat pressures and vulnerabilities are di fferent for 
each life stage evaluated (see Porter et. al. 2013a). The larger solid blue circle in each figure represents the ranking of the particular CU 

relative to the other Skeena sockeye CUs and identifies its ranked position relative to a coloured gradation representing both increasing 
cumulative habitat pressure and increasing vulnerability to those press ures. 
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Migration vulnerability and pressure 

Migration period pressure 

10. Migration period pressures. Detailed map of the sockeye CU migration corridor showing cumulative risk scoring, the location of water 
l icenses occurring within migration corridor ZOI watersheds, as well as the locations of identified obstructions along the CU migration route.  

11. Number of obstructions. Total number of obstructions identified along the CU migration route. Obstructions can directly impede, delay 
or even block passage of adult migrating salmon. The figure indicates the total number of identified obstructions along the CU migrat ion 
route and il lustrates the intensity of this pressure (blue bar graph) relative to other sockeye CUs within the Skeena drainag e. Data source: 
Provincial Obstacles to Fish Passage [updated daily – downloaded Dec 2012]. 

12. Licensed water allocations. Total number of permitted water l icenses (for all  activities) in watersheds within the migration corridor ZOI. 
Diverting water for human uses can reduce water flow in streams for fish at critical times, potentially hindering/delaying the passage of 
migrating adult salmon and/or increasing migration stress. The figure indicates the total number of water l icenses within the CU migration 
route ZOI and il lustrates the intensity of this pressure (blue bar graph) relative to other sockeye CUs within the Skeena dra inage. Data 

source: BC POD with Water License Information [updated daily – Downloaded Dec 2012]. 

Migration period vulnerability 

13. Migration distance. Total extent of CU migration, measured as distance between the mouth of the Skeena River and most downstream 
entrance to the CU nursery lake. Longer migrations increase the risk of exposure to various stressors along the migration r oute. The figure 
indicates the total migration distance for the CU and shows the degree of this vulnerability (blue bar graph) relative to oth er sockeye CUs 

within the Skeena drainage. Data source: DFO_BC_Sockeye_Lake_CU_V2 [2010], FWA Stream Network [2008]. 

14. Migration route – summer low flow sensitive (km). The total distance of the CU migration route that is considered prone to experiencing 
low summer water flows with associated potential for higher water temperatures. Low flow conditions experienced over extended distances 

can impact fish health and can increase encounters with flow related obstacles/delays to adult fish passage. The figure indic ates the total 
migration distance for the CU that is considered to be within a zone of summer low flow sens itivity and il lustrates the degree of this 
vulnerability (blue bar graph) relative to other sockeye CUs within the Skeena drainage. Data source: BC MOE ecoregional flow  sensitivity 
map [Feb 23 2011]. 

15. Migration route – summer low flow sensitive (%). The total proportion of the CU migration route that is considered prone to 
experiencing low summer water flows with associated potential for higher water temperatures. Low flow conditions over extended distances 
can impact fish health and create obstacles/delays to adult fish passage. The figure indicates the total proportion of the CU migration route 

that is considered to be within a zone of summer low flow sensitivity and il lustrates the degree of this vulnerability (blue bar graph) relative 
to other sockeye CUs within the Skeena drainage. Data source: [BC MOE ecoregional flow sensitivity mapping [Feb 23 2011].  

                                                                 
4
 The zone of influence (ZOI) for the CU rearing lake is defined as encompassing all the 1:20K FWA fundamental watersheds located upstream 

from the lake outlet to the bounding height of land defining the drainage area. The ZOI for a tributary spawning area is defi ned as the 1:20K 

FWA assessment watershed in which spawning is occurring and all FSW watersheds upstream of the spawning watershed to the boun ding 
height of land defining the drainage area. 
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Spawning and rearing vulnerability 

Spawning period vulnerability 

16. Spawning locations. Map of known spawning sites for lake sockeye (lake, mainstem, and lake inlet/tributary spawning locations) within 
the defined CU rearing lake ZOI. Data source: Skeena TAC [Dec 2012]. 

17. Total spawning length. The total length of all  sockeye spawning reaches within the CU rearing lake ZOI (lake, mainstem or tributary 

spawning). Areas of lake spawning are also included and expressed as a l inear length. This reflects the total amount of habitat known to be 
used for spawning by Skeena lake sockeye, with a greater length of spawning habitat indicating a lower CU vulnerability to habitat 
pressures.The figure indicates the total spawning length within the CU rearing lake ZOI and il lustrates the degree of this vulnerability (blue 
bar graph) relative to other sockeye CUs within the Skeena drainage. Data source: Skeena TAC [Dec 2012]. 

18. Lakeshore spawning length. The total length of lake shore spawning occurring within the CU rearing lake. Areas of lake shore spawning 
are expressed as a l inear length. This reflects the total amount of lake shore habitat known to be used by Skeena lake sockeye, with a greater 
length of spawning habitat indicating a lower CU vulnerability to habitat pressures.The figure indicates the lakeshore spawning length within 
the CU rearing lake and il lustrates the degree of this vulnerability (blue bar graph) relative to other sockeye CUs within the Skeena dra inage. 

Data source: Skeena TAC [Dec 2012]. 

19. Mainstem spawning length. The total length of all  mainstem spawning reaches within the CU rearing lake ZOI. This reflects the total 
amount of mainstem habitat known to be used for spawning by Skeena lake sockeye, with a greater length of spawning habitat indicating a 

lower CU vulnerability to habitat pressures.The figure indicates the length of mainstem spawning within the CU rearing lake ZOI and 
il lustrates the degree of this vulnerability (blue bar graph) relative to other sockeye CUs within the Skeena drainage. Data source: Skeena TAC 
[Dec 2012]. 

20. Tributary/lake inlet spawning length. The total length all  trib/lake inlet spawning reaches occurring within the CU rearing lake ZOI. This 

reflects the total amount of trib/lake inlet habitat known to be used by Skeena lake sockeye, with a greater length of spawning habitat 
indicating a lower CU vulnerability to habitat pressures.The figure indicates the trib/lake inlet spawning length within the CU rearing lake ZOI 
and il lustrates the degree of this vulnerability (blue bar graph) relative to other sockeye CUs within the Skeena drainage. D ata source: Skeena 

TAC [Dec 2012]. 

21. Ratio of lake influenced to total spawning. The total length of spawning reaches that are buffered by lake influence (i.e., lake shore or 
mainstem spawning) relative to the total length of all  spawning reaches within the CU rearing lake ZOI. This reflects the effect of lakes to 
buffer against upstream habitat impacts, such that lake-influenced spawning areas would be considered relatively less vulnerable to 

disturbances than tributary/lake inlet spawning areas. The figure indicates the lake influenced ratio within the CU rearing lake ZOI and 
il lustrates the degree of this vulnerability (blue bar graph) relative to other sockeye CUs within the Skeena drainage. Data source: Skeena TAC 
[Dec 2012]. 

22. Fish accessible habitat. The total length all  1:20K defined stream reaches occurring within the CU rearing lake ZOI that are considered 

accessible to salmonids. This reflects the total amount of stream habitat that could ‘potentially’ be available to salmonids for spawning or  
rearing, with a greater accessible length indicating a lower CU vulnerability to habitat pressures. The figure indicates the accessible habitat 
length within the CU rearing lake ZOI and il lustrates the degree of this vulnerability (blue bar graph) relativ e to other sockeye CUs within the 

Skeena drainage. Data source: BC MOE Fish Passage layer [Oct 2011]. Note that this layer is based on a model that defines str eam 
accessibility to salmonids in general and is not specific to sockeye passage abilities/constr aints. 

Rearing period vulnerability 

23. Area of nursery lakes. Total area of the sockeye CU nursery/rearing lake. Larger rearing lakes generally can provide more habitats to 
support a greater number of juvenile sockeye and should be more resil ient to localized habitat impacts. The figure indicates the size of the 

CU rearing lake and il lustrates the degree of this vulnerability (blue bar graph) relative to other sockeye CUs within the Sk eena drainage. Data 
source: DFO_BC_Sockeye_Lake_CU_V2 [2010]. 

24. Nursery lake productivity. The annual biomass of smolts that could theoretically be produced in the CU nursery lake based on DFO’s 
current photosynthetic rate (PR) model for estimating the intrinsic rearing capacity of Skeena lakes.  Productivity (based on  the amount of 

nutrients available) reflects the potential for growth and survival of juvenile sockeye, with more productive lakes presumabl y more resil ient 
to localized habitat impacts. The figure indicates the estimated productivity of the CU rearing lake and il lustrates the degree of this 
vulnerability (blue bar graph) relative to other sockeye CUs within the Skeena drainage. Data source: DFO - S. Cox-Rogers et al. [2010, 2012]. 
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Spawning and rearing pressure 

Hydrologic Processes 

25. Forest disturbance. Percentage of disturbed forest (recently logged, selectively logged, and recently burned) in each watershed within 
the CU rearing lake and spawning areas ZOIs. Forest disturbance can impact salmon habitat through general changes to flow patterns and 
annual water yields. Defined benchmarks of concern (lower, moderate, higher) for forest disturbance are based on the relative  distribution 

of values across all Skeena watersheds. Data source: VRI [updated annually, downloaded Dec 2012], RESULTS [updated daily, downloaded 
Dec 2012], FTEN [updated daily, downloaded Dec 2012]. 

26. Equivalent Clear-cut Area (ECA). The percentage of each watershed in the CU rearing lake and spawning areas ZOIs that is considered 
functionally/hydrologically equivalent to a clear-cut. ECA is a calculated term that reflects the potential cumulative impact on fish habitats of 

harvesting and second-growth forest regeneration effects on peak flow. Defined benchmarks of concern (lower, moderate, higher) for ECA 
are science and expert based (MOF 2001; Smith and Redding 2012). Data source: VRI [updated annually, downloaded Dec 2012], RESULTS 
[updated daily, downloaded Dec 2012], FTEN [updated daily, downloaded Dec 2012], LCC2000-V [2000]. 

Vegetation Quality 

27. Insect & disease defoliation. Percentage of the forest stands in each watershed within the CU rearing lake and spawning areas ZOIs that 

has been defoliated by recent insect invasion or disease. Defoliation can impact salmon habitats through changes to flows and  groundwater 
supplies from altered precipitation interception and reduced transpiration.  Defined benchmarks of concern (lower, moderate, higher) for 
insect and disease defoliation are based on the relative distribution of values across all Skeena watersheds . Data source: VRI [updated 
annually, downloaded Dec 2012]. 

28. Riparian disturbance. Percentage of the riparian zone (defined by a 30m buffer around all  water bodies) in each watershed within the CU 
rearing lake and spawning areas ZOIs that has been altered by land use activities. Disturbance to the riparian zone can alter stream shading, 
water temperature, organic matter inputs and bank stability. Defined benchmarks of concern (lower, moderate, higher) for riparian 

disturbance are science and expert based (Stalberg et al. 2009, Tripp and Bird (2004). Data source: VRI [updated annually, downloaded Dec 
2012]. 
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Surface Erosion Water Quantity 

29. Road development. The density of all  roads in each watershed within the CU rearing lake and spawning areas ZOIs. Extensive road 

development can interrupt overland flow and increase fine sediment generation, impacting downstream spawning and rearing habi tats. 
Defined benchmarks of concern (lower, moderate, higher) for road density are science and expert based (MOF 1995a &b, Stalberg et al. 2009 
& Porter et al. 2013a). Data source: DRA [updated monthly, downloaded Dec 2012], FTEN [updated daily, downloaded Dec 2012]. 

30. Water licenses. The total number of permitted water l icenses (all types) for points of diversion in each watershed within the CU rearing 
lake and spawning areas ZOIs. Diverted water can potentially reduce flows in streams, thereby limiting fish access to or u se of habitats 
and/or changing hydrological processes. The defined benchmark of concern (lower & higher) for water l icenses is a binary meas ure based 
simply on presence/absence of the pressure in the watershed. Data source: BC Points of Diversion with Water License Information [updated 

daily, downloaded Dec 2012]. 

Fish Passage/Habitat Connectivity 

31. Stream crossing density. Number of crossings per km of defined fish habitat in each watershed within the CU rearing lake and spawning 
areas ZOIs.  Obstructions at stream crossings can impact salmon habitat conditions and hinder migration of fish or block access to useable  
habitats. Defined benchmarks of concern (lower, moderate, higher) for stream crossing density are based on the relative distr ibution of 

values across all Skeena watersheds. Data source: BC MOE Fish Passage layer [Oct 2011], FWA Stream Network [2008], DRA [updated 
monthly, downloaded Dec 2012]. 

32. Culvert passability. Fish passage classifications (passable - green, barrier - red, unknown - grey) for stream crossings that have been 

surveyed using provincial PSCIS culvert assessment protocols within the CU rearing lake and spawning areas ZOIs. Stream cross ings on DRA 
defined roads that have not yet been surveyed are indicated by white circles. Data source: BC MOE PSCIS layer [Oct 2011], Skeena TAC 
[March 2013]. 
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Human Development Footprint 

33. Total land cover alteration. Land alteration (agriculture, residential/agriculture mix, recently burned, recently logged, selectively logged, 
mining, recreation, and urban) as a percentage of watershed area for each watershed within the CU rearing lake and spawning a reas ZOIs. 

Land cover alteration reflects a suite of potential changes to hydrological processes and sediment generation, with potential downs tream 
impacts on spawning and rearing habitats. Defined benchmarks of concern (lower, moderate, higher) for land cover alteration a re based on 
the relative distribution of values across all Skeena watersheds. Data source: LCC2000 -V [2000], VRI [updated annually, downloaded Dec 

2012], DRA [updated monthly, downloaded Dec 2012], FTEN [updated daily, downloaded Dec 2012], RESULTS [updated daily, downloaded 
Dec 2012], NTS [1998], Crown Tenure [updated daily, downloaded Dec 2012], Current Fire Perimeters [updated daily, downloaded Dec 
2012], Historical Fire Perimeters [updated monthly, downloaded Dec 2012], BTM [1992]. 

34. Impervious surfaces. Percentage of each watershed within the CU rearing lake and spawning areas ZOIs that is considered impervious: a 

calculated term that reflects the area covered by hard man-made surfaces (e.g. asphalt, concrete, brick, etc.). Extens ive impervious surfaces 
from urban/rural development in a watershed can impact rainwaters infi ltration and groundwater recharge, and lead to stream h abitat 
degradation through changes in geomorphology and hydrology. Impervious surfaces are also associated with increased loading of nutrients 
and contaminants in developed areas.  Defined benchmarks of concern for impervious surfaces (lower, moderate, higher) are sci ence and 

expert based (Paul and Meyer 2000; Smith 2005). Note that impervious surface co-efficients (ISC) for land surface types used for this exercise 
were not Skeena drainage specific but were instead generalized from those used in other jurisdictions. Data source:  LCC2000-V [2000], VRI 
[updated annually, downloaded Dec 2012], DRA [updated monthl y, downloaded Dec 2012], FTEN [updated daily, downloaded Dec 2012], 

NTS [1998]. 

35. Linear development. Density of all  l inear construction (e.g. roads, util ity corridors, pipel ines, right of ways, railways, etc.) in each 
watershed within the CU rearing lake and spawning areas ZOIs. Linear development is a general indicator of potential human impacts on fish 
habitats.  Defined benchmarks of concern (lower, moderate, higher) for l inear development are based on the relative distribut ion of values 

across all Skeena watersheds. Data source: DRA [updated monthly, downloaded Dec 2012], FTEN [updated daily, downloaded Dec 2012], NTS 
[1998]. 

36. Mining development (all mines). Total number of mines in each watershed within the CU rearing lake and spawning areas ZOI s. The 

general footprint of a mine and its associated processes of mining can change geomorphology and the hydrological processes of  nearby 
water bodies. Mining can also generate deposition of fine sediments which can affect salmon survival and prey densit ies. The defined 
benchmark of concern (lower & higher) for mines is a binary measure based simply on presence/absence of the pressure in the w atershed. 
Data source: BCGOV MEM & PR databases [updated regularly, accessed Dec 2012].  
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Water Quality 

37. Mining development (acid generating mines).  Total number of acid generating mines in each watershed within the CU rearing lake and 
spawning areas ZOIs. Acid generating mines have increased risk for potential outflow of acidic water, heavy metals and o ther contaminants, 

with associated harm to fish habitats.  The defined benchmark of concern (lower & higher) for acid generating mines is a bina ry measure 
based on presence/absence of the pressure in the watershed. Data source:  BCGOV MEM & PR databases [u pdated regularly, accessed Dec 
2012], Skeena TAC identification of acid generating mines [2012]. 

38. Permitted wastewater discharges. Total number of permitted wastewater discharge sites in each watershed within the CU rearing lake 

and spawning areas ZOIs . High levels of wastewater discharge have the potential to impact water quality through excessive nutrient 
enrichment or chemical contamination. The defined benchmark of concern (lower & higher) for wastewater discharge sites is a b inary 
measure based simply on presence/absence of the pressure in the watershed. Data source:  MOE Wastewater Discharge and Permits 
database [updated regularly, downloaded Dec 2012]. 
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Proposed resource development projects 

39. Skeena overview map of the locations of new resource development projects proposed within the Skeena drainage (across a range of 
activities). Data source: Skeena TAC, extracted from multiple sources [2012]. 

40. CU summary of resource development projects. The total number or extent of resource development related projects that are known to 

be proposed for future development within watersheds affecting the CU (i.e., within migration, spawning and/or rearing ZOIs) and the 
potential percentage increase in these pressures (if any) over the current baselines. Data source: Skeena TAC, extracted from multiple 
sources [2012]. 
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41. Map of CU migration ZOI resource development projects. Detailed map showing locations of new resource development projects that 
have been proposed in watersheds within the CU migration ZOI. Data source: Skeena TAC, extracted from multiple sources [2012]. 

42. Map of CU spawning & rearing ZOIs resource development projects. Detailed map showing locations of new resource development 

projects that have been proposed in watersheds within the CU spawning and/or rearing ZOIs. Data source: Skeena TAC, extracted from 
multiple sources [2012]. 

Additional notes  

Key to interpreting pressure indicator box plots:  

 

Data deficient areas. Mapped areas delineated as “data  deficient” 
are those that have incomplete coverage for the core VRI or LCC2000 
GIS data used for generation of some habitat indicators. These areas 
are mapped explicitly to identify any watersheds that have some 

level of relative uncertainty around a particular habitat indicator 
value. These areas however have been supplemented (i.e., patched) 
with GIS data from alternate sources, sometimes at a coarser 

resolution, to allow indicator generation/scoring or else are areas 
lacking only minor elements of a larger suite of data components 
with l imited influence on the final derived habitat indicator values. 
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Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  
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Version 1.2, February 2014  Alastair 

See the Skeena 
River Basin 
report card for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the  
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Main sockeye spawning stream is Southend Creek that supports the late 

June run and lakeshore spawning occurs on tributary deposition fans 
and the northeast shore that supports the late fall run.  

 Snowmelt driven hydrological regime with peak flows typically from 
heavy precipitation events in the fall.  

 Clear water lake with minor glacial melt input, oligotrophic, dimictic, 

and north end of lake relatively shallow. Thermal regime leads to highly 
productive sockeye rearing lake.  

 No past development and CU associated watersheds are embedded 

within a provincial park.  

 Threespine stickleback comprises roughly one -half to two-thirds of the 
limnetic fish and sockeye growth rates are relatively slow, likely due to 
the intense competition.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

Lake Sockeye Habitat Report Cards: Alastair          2 

= Alastair = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

Lake Sockeye Habitat Report Cards: Alastair          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

Lake Sockeye Habitat Report Cards: Alastair          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

Lake Sockeye Habitat Report Cards: Alastair          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

Lake Sockeye Habitat Report Cards: Alastair          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

Lake Sockeye Habitat Report Cards: Alastair          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

Lake Sockeye Habitat Report Cards: Alastair          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

Lake Sockeye Habitat Report Cards: Alastair          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 0 (0%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 0 (0%) 0 (0%) 

Proposed linear develop-

ment (% increase) 
0 km/km2 (0%) 0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
3 (0%) 0 (0%) 0 (0%) 

Proposed power tenures 13.78 km2 0 km2 0 km2 

Alastair Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

Lake Sockeye Habitat Report Cards: Aldrich          1 

Version 1.2, February 2014  Aldrich  

See the Skeena 
River Basin 
report card for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Aldrich Lake is co-joined with Dennis and McDonell lakes forming the 

headwaters of Zymoetz River.  

 Occasional sockeye spawning occurs at Aldrich Lake outlet in deep 
gravels; unclear if fry swim upstream to rear in Aldrich Lake or 
downstream into Dennis Lake or points beyond.  

 Snowmelt driven hydrological regime, relatively shallow and warm lake 

with well-defined littoral zone, clear water, oligotrophic and polymictic. 
Aldrich Lake is relatively productive.  

 Adjusted PR model results indicate optimum escapement of 2,200 

sockeye adults.  

 Mine development in the early 1920s to 1954 and failure of the tailings 
dam lowered pH, deposited heavy metals in the lake sediment, and 
polluted the upper Zymoetz with elevated total and dissolved zinc, 
arsenic, copper lead, and cadmium levels. This situation was not 
entirely mitigated until the early 2000s. Since then, forestry 
development has contributed sediment from logging operations and 
associated  roads and stream crossings.  

 Fish passage concerns in the two lower canyons and periodic rockslides 

have been alleviated but adult immigration can occasionally be difficult due to low 
flows and bedrock obstructions from Clore River upstream. 

 Future near-term threats include construction of gas pipeline corridors.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

Lake Sockeye Habitat Report Cards: Aldrich          2 

 

= Aldrich = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

Lake Sockeye Habitat Report Cards: Aldrich          3 

 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

Lake Sockeye Habitat Report Cards: Aldrich          4 

 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hy dr

Vegetation Quality  

Sp

Lake Sockeye Habitat Report Cards: Aldrich          5 

 



Culvert passability  Stream crossing density  

Road development  

Su

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

Lake Sockeye Habitat Report Cards: Aldrich          6 

 



To Impervious surfaces  

Hu

Linear development  Mining development (total number of mines)  

Lake Sockeye Habitat Report Cards: Aldrich          7 

 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

Lake Sockeye Habitat Report Cards: Aldrich          8 

 



Pr op

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Fu tu
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (18%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 2 (100%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.6%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
7 (10%) 0 (0%) 0 (0%) 

Proposed power tenures 82.40 km2 0 km2 0 km2 

Aldrich Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Asitika          1 

Version 1.2, February 2014  Asitika  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Asitka Lake headwaters Asitka River that flows into Sustut River.  

 Principal sockeye spawning grounds are Asitka Lake groundwater 

receiving shorelines particularly those in the south, southwest, and 
west.  

 Sockeye are frequently obstructed by beaver dams from reaching 
Asitka Lake and those sockeye are thought to spawn in patchy 
groundwater influenced locations 16 km downstream of Asitka Lake.  

 Snowmelt dominates hydrological regime. Clear water, moderately 
warm, shallow, polymictic, oligotrophic with moderate productivity in 
a high elevation short rearing season.  

 Fry recruitment is limited by very low adult escapement and rearing 
habitat generally underutilized.  

 There are currently no identified habitat issues for the CU.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Asitika          2 

= Asitika = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Asitika          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Asitika          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Asitika          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Asitika          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Asitika          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Asitika          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (7%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.003 km/km2 

(0.3%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Asitika Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Atna          1 

Version 1.2, February 2014  Atna 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Atna Lake provides major flow into Morice Lake.  

 Principal sockeye spawning grounds are the north, south, and eastern 

lake shorelines.  

 The hydrological regime is dominated by the early summer snowmelt.  

 Atna Lake is glacially turbid, moderately deep, cold, and a main basin 
grading to the outlet.  

 The lake is dimictic, ultra -oligotrophic, and of generally low 

productivity.  

 Fry recruitment is limited by low adult escapement and rearing habitat 
is generally underutilized.  

 There are currently few impacts to Atna CU sockeye habitats.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Atna          2 

= Atna = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Atna          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Atna          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Atna          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Atna          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Atna          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Atna          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 7 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 3 (300%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.03 km/km2 

(1.9%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
14 (1.9%) 0 (0%) 0 (0%) 

Proposed power tenures 77.34 km2 0 km2 0 km2 

Atna Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Azuklotz          1 

Version 1.2, February 2014  Azuklotz  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Azuklotz Lake drains into Bear Lake.  

 Principal sockeye spawning grounds are upper and lower Azuklotz 

Creek. Unclear as to how much juvenile sockeye rearing occurs in 
Azuklotz Lake, but there is at least some.  

 Snowmelt dominates hydrological regime. Clear water, warm, shallow 
and multi-basin, polymictic, oligotrophic with low to moderate 
productivity.  

 Fry recruitment is limited by very low adult escapement and rearing 
habitat generally underutilized. Adjusted PR model results indicate 
optimum escapement of 9,000 sockeye adults.  

 Habitat issues center on the BC Rail corridor that crosses the upper 
Azuklotz creek fan downstream of the apex. This crossing has 
impacted stream integrity and is the priority rehabilitation site in the 
upper Skeena watershed. The BC Rail corridor functions as a 
contaminated linear corridor.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Azuklotz          2 

= Azuklotz = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Azuklotz          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Azuklotz          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Azuklotz          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Azuklotz          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (7%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.003 km/km2 

(0.3%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Azuklotz Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Babine          1 

Version 1.2, February 2014  Babine 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Babine Lake is the largest sockeye lake in BC, producing 90% of Skeena sockeye 

returns . 

 Wild and enhanced sockeye escapement has declined since enhancement began in 
1990’s.  

 Snowmelt driven hydrological regime, stained oligotrophic lake, overall moderate 
productive trophic status. 

 High enhanced fry recruitment may cause adverse plankton grazing pressure.  

 Permitted and unpermitted discharge from toxic mining waste products may be 
affecting fry health. Current freshwater habitat conditions not clearly understood. 

 Low flows can restrict access to CU spawning grounds, increase water 

temperatures, and increase predation. 

 Unclear how freshwater habitat and/or marine survival variation may be 
influencing recent Babine sockeye brood year recruitment. 

 Habitat baseline studies are available from the 1960s and 1970s. 

 Eighteen spawning streams. Major spawning streams include: Four Mile, Nine Mile, 

Pierre, Shass, Sutherland, Sockeye, Tachek, and Twain. 

 Minor spawning streams include: Boucher, Donalds, Five Mile, Nichyeskwa, 
Nilkitkwa, and Pendleton. 

 Majority of spawning stream drainages have been adversely affected by forestry 
activities. Increased deciduous growth following deforestation has led to extensive 
beaver activity. 

 This is one of three CUs in the Babine Lake cluster. Babine CU is distinguished from 
Nilkitkwa and Morrison/Tahlo CUs on the basis of run timing, topography, 
hydrology and temperature. These three CUs correspond approximately to the 
three Babine wild run-timing groups: Babine early run (~Babine CU, comprising 
unenhanced fish spawning in the tributaries to Lake Babine), Babine middle run 
(~Tahlo/Morrison CU, which co-migrate with the Pinkut & Fulton enhanced Babine 
stocks), and Babine late run (~Nilkitkwa CU).  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Babine          2 

= Babine = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  
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HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Babine          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Babine          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Babine          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
5 (250%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 

0.02 km/km2 

(1.5%) 

0.01 km/km2 

(1.1%) 

Proposed water licenses 

(% increase) 
10 (6%) 1 (33%) 1 (6%) 

Proposed power tenures 63.06 km2 37.73 km2 43.18 km2 

Babine Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Bear          1 

Version 1.2, February 2014  Bear  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Bear Lake headwaters Bear River.  

 Principal sockeye spawning grounds are the shallow and deepwater 

locales on western shoreline of Bear Lake with minor spawning in Salix 
Creek and Bear river downstream of the lake outlet.  

 Snowmelt dominates hydrological regime. Clear water, warm, 
moderately deep and multi -basin, dimictic, oligotrophic with high 
productivity. Preferred sockeye macrozooplankton community is 
present.  

 Fry recruitment is limited by very low adult escapement and rearing 

habitat generally underutilized. Adjusted PR model results indicate 
optimum escapement of 82,800 sockeye adults.  

 Habitat issues center on the BC Rail corridor that has impacted access 

into tributaries, caused sedimentation via landslides and bank failures, 
and functions as a contaminated linear corridor.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Bear          2 

 

= Bear = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  
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HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hy dr

Vegetation Quality  

Sp

 Lake Sockeye Habitat Report Cards: Bear          5 

 



Culvert passability  Stream crossing density  

Road development  

Su

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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To Impervious surfaces  

Hu

Linear development  Mining development (total number of mines)  
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Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  
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Pr op

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Fu tu
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (7%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.003 km/km2 

(0.3%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Bear Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Bulkley          1 

Version 1.2, February 2014  Bulkley 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Bulkley Lake headwaters the Bulkley River.  

 Principal sockeye spawning grounds are the outlet of Bulkley Lake. 

Sockeye spawning records are few.  

 Snowmelt dominates the hydrological regime.  

 Bulkley Lake is relatively shallow, warm, single basin, dimictic, 
oligotrophic to mesotrophic with unknown productivity.  

 Fry recruitment is limited by very low adult escapement and rearing 

habitat generally underutilized.  

 During low flows, Bulkley Falls are an obstruction to fish passage. 
From Bulkley River downstream to Bulkley Falls, persistent beaver dam 
activity obstructs fish passage.  

 A century of habitat degradation has led to cumulative effects adverse 
to sockeye and their habitat.  Hillslopes, roads, riparian areas, stream 
channels, and fish habitats have been impacted by land use practices. 
Development has included rail and highway corridors significantly 
impinged on fish habitat, logging and road construction and 
agriculture have eroded and deposited sediment. Restoration 
activities have been minimal however considered stock of concern 
with plans to develop a formal recovery plan.  

 Migration habitat issues center on the CN Rail line that built out into 

Bulkley Lake, impacted access into the mainstem floodplain, caused 
sedimentation via failures, and the rail line functions as a 
contaminated linear corridor.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Bulkley          2 

= Bulkley = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Bulkley          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Bulkley          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Bulkley          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Bulkley          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Bulkley          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 7 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 3 (300%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.6%) 
0 km/km2 (0%) 0.07 km/km2 (3%) 

Proposed water licenses 

(% increase) 
14 (1.8%) 0 (0%) 0 (0%) 

Proposed power tenures 134.30 km2 0 km2 22.24 km2 

Bulkley Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Club Lake          1 

Version 1.2, February 2014  Club Lake 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Club Lake (upper and lower) is co -joined with Stephen and Swan lakes 

forming the western headwaters of Kispiox River. Lower Club Lake is 
connected to Stephens Lake by the 0.5 km Club Creek.  

 Sockeye spawning occurs in lower Club Lake and accounts for the 
majority of sockeye spawning in the lake chain system.  

 Spawning is concentrated predominantly in areas of 15 – 20 cm 

boulders and secondarily in patches of scattered gravel.  

 Unclear if fry swim downstream to rear in Stephens Lake given the 
shallow, weedy habitat.  

 Hydrology is controlled by downstream flow from Swan Lake. Club 

Lake is a multi-basin, relatively warm, clear water, and polymictic.  

 No perceived habitat issues as the CU lake is embedded within Swan 
Lake Kispiox River Provincial Park.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  
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= Club Lake = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Club Lake          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  
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Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Club Lake          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  
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Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Club Lake Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Damshilgwit          1 

Version 1.2, February 2014  Damshilgwit  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Damshilgwit and Slamgeesh lakes are co -joined and lie in the 

Slamgeesh–Damdochax trough.  

 Major sockeye spawning occurs in Damshilgwit Creek between 
Slamgeesh and Damshilgwit lakes.  

 Snowmelt driven hydrological regime, single -basin, warm, shallow 
lake, clear water, oligotrophic, and dimictic.  

 Damshilgwit Lake is encompassed in Damdochax Protected Area and 

there are no current habitat issues identified for the CU.  

 Damshilgwit Lake is included in the Slamgeesh Sockeye Monitoring 
Program.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  
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= Damshilgwit = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  
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HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hy dr

Vegetation Quality  

Sp
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Culvert passability  Stream crossing density  

Road development  

Su

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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To Impervious surfaces  

Hu

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Damshilgwit          7 

 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Damshilgwit          8 

 



Pr op

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Fu tu
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Damshilgwit Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

Lake Sockeye Habitat Report Cards: Dennis          1 

Version 1.2, February 2014  Dennis 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Dennis Lake is co-joined with Aldrich and McDonell lakes forming the 

headwaters of Zymoetz River.  

 Sockeye spawning occurs in the mainstem upstream and downstream 
of Dennis Lake and in Silvern Creek. Majority of mainstem spawning 
upstream of Passby Creek. Unclear if fry swim upstream to rear in 
Dennis Lake or downstream into McDonell Lake.  

 Snowmelt driven hydrological regime, shallow and warm lake with 
dense submergent vegetation, clear water, oligotrophic to slightly 
mesotrophic, and polymictic. Dennis Lake is relatively productive.  

 Adjusted PR model results indicate optimum escapement of 1,000 
sockeye adults.  

 Mining in the early 1920s through 1954 polluted the upper Zymoetz 

with elevated total and dissolved zinc, arsenic, copper lead, and 
cadmium levels. This situation was not entirely mitigated until the 
early 2000s. Since then, forestry development has contributed 
sediment from logging operations and associated roads and stream 
crossings.  

 Fish passage concerns in the two lower canyons and periodic 

rockslides have been alleviated but adult immigration can occasionally 
be difficult due to low flows and bedrock obstructions from Clore 
River upstream.  

 Future near-term threats include construction of gas pipeline 

corridors.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

Lake Sockeye Habitat Report Cards: Dennis          2 

 

= Dennis = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

Lake Sockeye Habitat Report Cards: Dennis          3 

 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

Lake Sockeye Habitat Report Cards: Dennis          4 

 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hy dr

Vegetation Quality  

Sp

Lake Sockeye Habitat Report Cards: Dennis          5 

 



Culvert passability  Stream crossing density  

Road development  

Su

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

Lake Sockeye Habitat Report Cards: Dennis          6 

 



To Impervious surfaces  

Hu

Linear development  Mining development (total number of mines)  

Lake Sockeye Habitat Report Cards: Dennis          7 

 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

Lake Sockeye Habitat Report Cards: Dennis          8 

 



Pr op

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Fu tu
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 Rearing  Migration  Spawning  

Proposed mines (% in-

crease) 
0 (0%) 4 (20%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 2 (200%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.6%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
7 (10%) 0 (0%) 0 (0%) 

Proposed power tenures 82.40 km2 0 km2 0 km2 

Dennis Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Salmon Habitat Report Cards: Ecstall/Lower          1 

Version 1.2, February 2014  Ecstall/Lower  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Main sockeye spawning in Ecstall Lake, in Lower Lake, and in Ecstall 

Lake Creek between the two lakes.  

 Stained water, monomictic, oligotrophic, and generally nutrient 
limited.  

 High elevation snowpack, transient snow zone, and precipitation 
drives hydrological regime.  

 No past or present development, no adverse impacts to sockeye 

spawning and rearing habitat.  

 Relatively abundant threespine stickleback population; unknown if 
they directly compete for food with lake sockeye or utilize different 
limnetic zones for feeding.  

 PR model results indicate optimum escapement of 2,400 sockeye 
adults subsequent to adjustment for stickleback presence.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  
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= Ecstall/Lower = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Salmon Habitat Report Cards: Ecstall/Lower          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Salmon Habitat Report Cards: Ecstall/Lower          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Salmon Habitat Report Cards: Ecstall/Lower          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Salmon Habitat Report Cards: Ecstall/Lower          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Salmon Habitat Report Cards: Ecstall/Lower          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 2 (50%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 0 (0%) 0 (0%) 

Proposed linear develop-

ment (% increase) 
0  km/km2 (0%) 0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
2 (33%) 0 (0%) 0 (0%) 

Proposed power tenures 7.53 km2 0 km2 0 km2 

Ecstall/Lower Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Gitanyow          1 

Version 1.2, February 2014  Gitanyow  

See the Skeena-
wide report 
cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Presently, sockeye spawning takes place exclusively along the shoreline of 

Gitanyow Lake in several key locations. Historically, spawning was thought to 
occur all along the western and northern shoreline of Gitanyow Lake and in the 
Kitwanga River mainstem downstream of the lake outlet. 

 Snowmelt driven hydrological regime, multi-basin warm and moderately shallow 

lake, the lake is relatively clear with a euphotic zone that extends to the bottom 
of most of the lake.  The lake is classed as mesotrophic and dimictic. It is very 
productive due to its very high macrozooplankton biomass composed mostly of 
Daphnia. 

 Adjusted PR model results indicate optimum annual escapement of 56,500 
sockeye adults. 

 Highway and forestry development has contributed sediment loads from road 

and stream crossings, unstable terrain, and logging operations and adversely 
impacted the Kitwanga River and Gitanyow Lake. 

 Wide variety of habitat improvement initiatives and projects undertaken over the 

last decade. 

 Early studies hypothesised that the physical parameters of the lake rearing 
habitat may limiting sockeye productions, but recent studies do not support this.  

 Assessment of lakeshore spawning capacity estimated that there is in excess of 

32,000 m² of good spawning substrate which could accommodate up to 64,000 
spawners annually.    

 Formal Kitwanga Sockeye Recovery Plan in place with implementation and 
monitoring (annual smolt and adult assessment programs).  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Gitanyow          2 

= Gitanyow = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Gitanyow          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Gitanyow          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Gitanyow          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Gitanyow          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Gitanyow          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Gitanyow          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Gitanyow          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 2 (4%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (100%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.6%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (9%) 0 (0%) 0 (0%) 

Proposed power tenures 55.80 km2 0 km2 0 km2 

Gitanyow Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Johanson          1 

Version 1.2, February 2014  Johanson  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Johanson Lake headwaters Johanson Creek.  

 Principal sockeye spawning grounds are groundwater receiving 

shorelines at depth below normal visibility.  

 Snowmelt dominates the hydrological regime. Clear and moderately 
cold water, relatively deep with steep shorelines, and multi -basin. 
Polymictic, ultra-oligotrophic with low productivity in a high elevation 
short rearing season.  

 Fry recruitment is limited by low adult escapement and rearing habitat 
generally underutilized.  

 Habitat issues concerned with linear development and increased 

sediment inputs.  

 In the past, mineral exploration development activity polluted the 
lake.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Johanson          2 

= Johanson = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Johanson          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Johanson          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Johanson          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Johanson          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Johanson          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Johanson          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Johanson          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (7%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.7%) 
0 km/km2 (0%) 

0.06 km/km2 

(14%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Johanson Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Johnston          1 

Version 1.2, February 2014  Johnston  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Main sockeye spawning scattered around perimeter of Johnston Lake 

at the inlet and outlet shores and tributary deposition fans. Low flows 
can leave lower reaches of tributary fans dry and impassable.  

 Glacially turbid water, monomictic, oligotrophic, and generally 
nutrient limited in low elevation setting. Single, deep, cold basin with 
semi-stable thermal structure.  

 High elevation snowpack and relatively high precipitation drives 
hydrological regime; total annual mean precipitation is 3,683 mm at 
Falls River.  

 No past or present development, no adverse impacts to sockeye 
spawning and rearing habitat.  

 Very small population of threespine stickleback present in lake.  

 PR model results indicate optimum escapement of 4,100 sockeye 

adults.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Johnston          2 

= Johnston  = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Johnston          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Johnston          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Johnston          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Johnston          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Johnston          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Johnston          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Johnston          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 1 (25%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 0 (0%) 0 (0%) 

Proposed linear develop-

ment (% increase) 
0 km/km2 (0%) 0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
2 (33%) 0 (0%) 0 (0%) 

Proposed power tenures 7.53 km2 0 km2 0 km2 

Johnston Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Kitsumkalum          1 

Version 1.2, February 2014  Kitsumkalum  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Main sockeye spawning streams are Cedar River in scattered patches, 

Clear Creek in scattered patches, and shore spawners in the northeast 
segment of Kitsumkalum Lake.  

 Minor sockeye spawning occurs in upper Kalum River to above Mayo 
Creek, and Dry Creek, Mayo Creek, Wesach Creek, and Goat Creek all 
have spawners in some years in their lower reaches. Shoreline 
spawning is recorded on the Westside, upstream of the Nelson River 
mouth.  

 Hydrology driven by early summer snowmelt peak discharge and 
subsequent peak flows in most years due to heavy fall rain events.  

 Kitsumkalum Lake is glacially turbid and fast flushing limiting primary 
productivity. Oligotrophic, dimictic, and low productivity. Low fry 
densities and relatively poor rearing environment.  

 Past impacts to migrating, spawning, and rearing habitats from 
forestry activities.  

 Enhancement includes a sockeye spawning channel established in the 

late 1980s at the north end of Kalum Lake that has increased sockeye 
production.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Kitsumkalum          2 

= Kitsumkalum = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Kitsumkalum          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Kitsumkalum          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Kitsumkalum          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  
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Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  
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Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 1 (5%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
2 (0%) 0 (0%) 1 (0%) 

Proposed linear develop-

ment (% increase) 

0.02 km/km2 

(1.8%) 

0.04 km/km2 

(5%) 
0.04 km/km2 (5%) 

Proposed water licenses 

(% increase) 
7 (11%) 0 (0%) 5 (42%) 

Proposed power tenures 43.26 km2 99.96 km2 155.88 km2 

Kitsumkalum Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Kluatantan          1 

Version 1.2, February 2014  Kluatantan  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Kluatantan Lakes (upper and lower) drain 1.5 km via Tantan Creek to 

Kluatantan River.  

 Principal sockeye spawning grounds are groundwater receiving 
shorelines, especially the southern shore. Redds are noted at the 
lower lake outlet; however, it is unknown if they are coho or sockeye. 
There is a lack of data concerning Kluatantan spawning and rearing. 
The two drops/falls on the Skeena mainstem limit fish passage in low 
flows in some years.  

 Snowmelt dominates the hydrological regime. The upper and lower 
lakes are relatively small.   The lower lake is an overall shallow, warm, 
multi-basin with two small deep holes (max. depth of 6.7 m). The 
upper lake has a single deep hole (max depth of 27.9 m) with a strong 
thermal regime structure.  

 Both lakes are clear water, dimictic, oligotrophic with low productivity 

in a high elevation short rearing season.  

 Fry recruitment is limited by low adult escapement and rearing habitat 
generally underutilized.  

 There are no currently no identified habitat issues for the CU.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Kluatantan          2 

= Kluatantan = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Kluatantan          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Kluatantan          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Kluatantan          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Kluatantan          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Kluatantan          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.003 km/km2 

(0.3%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Kluatantan Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Kluayaz          1 

Version 1.2, February 2014  Kluayaz  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Kluayaz Lake drains into Kluatantan River.  

 Principal sockeye spawning grounds are groundwater receiving 

shorelines, especially the eastern shore. There is a lack of data 
concerning Kluayaz spawning and rearing.  

 The two drops/falls on the Skeena mainstem downstream of 
Kluatantan River may limit fish passage in low flows in some years.  

 Snowmelt dominates the hydrological regime.  

 The lake is glacially turbid, moderately warm, overall shallow, 
dimictic, and oligotrophic with low productivity in a high elevation 
short rearing season.  

 Fry recruitment is limited by low adult escapement and rearing habitat 

generally underutilized.  

 Adjusted PR model results indicate optimum escapement of 300 
sockeye adults.  

 There are currently no identified habitat issues for the CU.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Kluayaz          2 

= Kluayaz = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Kluayaz          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Kluayaz          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Kluayaz          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Kluayaz          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Kluayaz          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.003 km/km2 

(0.3%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Kluayaz Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Lakelse          1 

Version 1.2, February 2014  Lakelse 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 No significant lakeshore spawning. Three main sockeye spawning streams: 

Williams Creek, Hatchery Creek, Schulbuckhand Creek, with one small population 
of spawners in a series of small groundwater tributaries along 1st Avenue. 

 All three main tributary fans that support the majority of spawners have been 
heavily modified or channelized. Some systems experience sub gravel flows 
during low flow conditions. 

 Increase in sediment production has provided favorable habitat for heavy growth 
of Pondweed Elodea Canadensis. 

 Snowmelt driven hydrological regime with relatively warm lake water, 

oligotrophic to slightly mesotrophic with a low Nitrogen:Phosphorous ratio. 

 Lakelse sockeye exploitation levels have been low to moderate; however, 
escapements for the last 20 years have been low relative to historic levels. 

 Wide variety of habitat rehabilitation activities over the last 10 years. 

 Protection and conservation of ecosystem processes and fish habitat are a high 

priority. 

 Cumulative impacts to fisheries resources from forestry, linear, agriculture and 
residential developments are rated high. 

 Majority of spawning stream drainages have been adversely affected by forestry 

activities. Increased deciduous growth following deforestation has led to 
extensive beaver activity. 

 Formal Lakelse Lake Sockeye Recovery Plan in place with implementation and 

monitoring underway including annual adult enumeration, sockeye 
enhancement, habitat restoration and monitoring. 

 Hatchery enhancement of 300,000 sockeye fry from 2006 through 2013. 

 Large amount of historical data available as watershed was a fisheries research 
lake in the 1960’s and 1970’s. 

 Historic highs of over 30,000 spawners. 

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Lakelse          2 

= Lakelse = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Lakelse          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Lakelse          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Lakelse          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Lakelse          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Lakelse          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 1 (10%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 0 (0%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.6%) 

0.02 km/km2 

(1.1%) 

0.02 km/km2 

(1.1%) 

Proposed water licenses 

(% increase) 
7 (19%) 2 (4%) 2 (4%) 

Proposed power tenures 38.25 km2 0 km2 0 km2 

Lakelse Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Maxan          1 

Version 1.2, February 2014  Maxan 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Maxan Lake headwaters the Bulkley River.  

 Principal sockeye spawning grounds include Maxan Creek between 

Foxy Creek and Maxan Lake, the outlet of Maxan Lake, and possibly in 
Maxan Lake. Sockeye spawning records are few.  

 Snowmelt dominates the hydrological regime.  

 Maxan Lake is clear water, warm, moderately deep with a single basin, 

dimictic, oligotrophic with unknown productivity.  

 Fry recruitment is limited by very low adult escapement and rearing 
habitat generally underutilized.  

 During low flows, Bulkley Falls are an obstruction to fish passage and 

concurrently, Maxan Creek may not have sufficient flow to allow 
sockeye passage. From Bulkley River downstream to Bulkley Falls, 
persistent beaver dam activity obstructs fish passage.  

 A century of habitat degradation has led to cumulative effects adverse 

to sockeye and their habitat. Hill slopes, roads, riparian areas, stream 
channels, and fish habitats have been impacted by land use practices. 
Development has included rail and highway corridors significantly 
impinged on fish habitat, logging and road construction and 
agriculture have eroded and deposited sediment. Restoration 
activities have been minimal however considered stock of concern 
with plans to develop a formal recovery plan.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Maxan          2 

= Maxan = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Maxan          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Maxan          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Maxan          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Maxan          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Maxan          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Maxan          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Maxan          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 7 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 3 (150%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.8%) 
0 km/km2 (0%) 0.12 km/km2 (9%) 

Proposed water licenses 

(% increase) 
14 (1.8%) 0 (0%) 0 (0%) 

Proposed power tenures 149.72 km2 0 km2 0 km2 

Maxan Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: McDonell          1 

Version 1.2, February 2014  McDonell  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 McDonell Lake is co-joined with Aldrich and Dennis lakes forming the 

headwaters of Zymoetz River.  

 Sockeye spawning occurs in the mainstem upstream of McDonell Lake 
with the majority upstream of Passby Creek. Downstream of McDonell 
Lake, spawning is patchy to the confluence of Serb Creek. Unclear if 
fry swim upstream to rear in McDonell Lake or downstream to rear in 
mainstem sidechannels.  

 Snowmelt driven hydrological regime, multibasin warm lake with 

dense submergent vegetation, clear water, oligotrophic and 
polymictic. McDonell Lake is relatively productive.  

 Adjusted PR model results indicate optimum escapement of 3,500 
sockeye adults but this figure may be too low.  

 Nearly 100% of the pelagic fish are juvenile sockeye.  

 Mining in the early 1920s through 1954 polluted the upper Zymoetz 
with elevated total and dissolved zinc, arsenic, copper lead, and 
cadmium levels that diminished in McDonell Lake samples. logging 
operations and associated roads and stream crossings.  

 Fish passage concerns in the two lower canyons and periodic 
rockslides have been alleviated but adult immigration can occasionally 
be difficult due to low flows and bedrock obstructions from Clore 
River upstream.  

 Future near-term threats include construction of gas pipeline 
corridors.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: McDonell          2 

= McDonell = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: McDonell          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: McDonell          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: McDonell          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: McDonell          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: McDonell          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: McDonell          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: McDonell          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (20%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 2 (200%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.7%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
7 (11%) 0 (0%) 0 (0%) 

Proposed power tenures 82.40 km2 0 km2 0 km2 

McDonell Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Motase          1 

Version 1.2, February 2014  Motase 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Motase Lake headwaters Squingula River.   

 Principal sockeye spawning grounds are the unnamed tributaries 

flowing into the south shore of Motase Lake.  

 Snowmelt dominates hydrological regime with significant surface 
freshwater storage in the many small lakes and wetland complexes. 
Glacially turbid, cold water, moderate depth and multi -basin, dimictic, 
oligotrophic with low productivity, nutrient limited.  

 Fry recruitment is limited by low adult escapement and rearing habitat 
generally underutilized.  

 There are currently no habitat issues identified for the CU.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Motase          2 

= Motase = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Motase          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Motase          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Motase          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Motase          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Motase          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Motase          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Motase          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Motase Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Morice          1 

Version 1.2, February 2014  Morice 

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Morice Lake is the headwaters of Morice River.  

 Principal sockeye spawning grounds are Nanika River downstream of 

Nanika falls and Morice Lake shorelines south of Atna Arm.  

 The hydrological regime is dominated by the early summer snowmelt.  

 Morice Lake is large, deep, cold, has multiple basins, and shows 
slightly glacially turbid water especially at the south end and near 
Atna Arm. The lake is dimictic, ultra -oligotrophic, and of generally low 
productivity. The north end of the lake near the outlet is warmer, 
clearer, and has increased productivity.  

 Fry recruitment is limited by low adult escapement and rearing habitat 

generally underutilized.  

 Adjusted PR model results indicate optimum escapement of 206,800 
sockeye adults.  

 Minor logging and mineral exploration activities provide few impacts 

to sockeye habitats.  

 Future threats include proposed oil and gas pipeline corridors.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Morice          2 

= Morice = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Morice          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Morice          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Morice          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Morice          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Morice          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Morice          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Morice          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
2 (0%) 7 (9%) 1 (0%) 

Proposed acid generating 

mines (% increase) 
2 (0%) 3 (300%) 2 (0%) 

Proposed linear develop-

ment (% increase) 
0.03 km/km2 (2%) 0 km/km2 (0%) 

0.002 km/km2 

(1.1%) 

Proposed water licenses 

(% increase) 
14 (1.9%) 0 (0%) 0 (0%) 

Proposed power tenures 77.34 km2 30.90 km2 30.90 km2 

Morice Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Nilkitkwa          1 

Version 1.2, February 2014  Nilkitkwa  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Major sockeye stream spawning locations include: Babine River upstream of 

Nilkitkwa Lake (Rainbow Alley) and Babine River downstream of Nilkitkwa Lake to 
the Counting Fence; these are the largest wild sockeye spawning populations in 
the Babine system.  

 Minor sockeye streams may include Boucher Creek and possibly Nichyeskwa and 

Tsezakwa creeks. 

 Unclear if Nilkitkwa Lake utilized year-round or provides littoral and pelagic 
feeding prior to fry moving upstream into North Arm of Babine Lake. 

 Flow and peak discharges totally dominated by Babine Lake hydrological regime.  

 Water is organically stained, oligotrophic, and water temperature can fluctuate 

daily. 

 Nilkitkwa Lake is a widening of Babine River, shallow, and traps significant 
amount of sediment transported by Tsezakwa Creek. The extent and trend, if any, 
of macrophyte growth is unknown. 

 Unclear if habitat factors in North Arm & Nilkitkwa Lake contribute to diminished 
production. 

 This is one of three CUs in the Babine Lake cluster. Nilkitkwa CU is distinguished 

from Babine and Morrison/Tahlo CUs on the basis of run timing, topography, 
hydrology and temperature. These three CUs correspond approximately to the 
three Babine wild run-timing groups: Babine early run (~Babine CU, comprising 
unenhanced fish spawning in the tributaries to Lake Babine), Babine middle run 
(~Tahlo/Morrison CU, which co-migrate with the Pinkut & Fulton enhanced 
Babine stocks), and Babine late run (~Nilkitkwa CU). 

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          2 

= Nilkitkwa = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Nilkitkwa          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Nilkitkwa Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Onerka          1 

Version 1.2, February 2014  Onerka  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Nilkitkwa River is headwatered by the sockeye rearing Onerka Lake.   

 Principal sockeye spawning grounds are in the unnamed tributary 

flowing from the west.  

 Spawner access can be obstructed by beaver dams from Onerka Lake 
downstream for four km.  

 Snowmelt dominates hydrological regime with significant surface 

freshwater storage in the many small lakes and wetland complexes. 
Clearwater, oligotrophic lake with moderate productivity.  

 Competitor interactions include kokanee, mountain whitefish, and Dolly 
Varden.  

 Fry recruitment is limited by low adult escapement and rearing habitat 

generally underutilized.  

 There are currently no habitat issues.  
 

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Onerka          2 

= Onerka = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Onerka          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Onerka          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Onerka          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Onerka          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Onerka          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Onerka          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Onerka          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Onerka Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Sicintine          1 

Version 1.2, February 2014  Sicintine  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Sicintine River is headwatered by the upper and lower Sicintine Lakes.   

 Principal sockeye spawning grounds are in groundwater controlled 

ponds and channels.  

 Spawner access can be limited by low flow conditions at mainstem 
falls; in some years, sockeye do not reach their spawning grounds.  

 Snow melt dominates hydrological regime with significant surface 

freshwater storage in the many small lakes and wetland complexes. 
Glacially turbid water, shallow and moderately warm, dimictic, 
oligotrophic lake with low productivity.  

 Fry recruitment is limited by low adult escapement and rearing habitat 

generally underutilized.  

 There are currently no identified issues for CU associated habitats.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Sicintine          2 

= Sicintine = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Sicintine          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Sicintine          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Sicintine          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Sicintine          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Sicintine          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Sicintine          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Sicintine          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Sicintine Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Slamgeesh          1 

Version 1.2, February 2014  Slamgeesh  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Slamgeesh and Damshilgwit lakes are co -joined and lie in the 

Slamgeesh–Damdochax trough.  

 Major sockeye spawning occurs in Damshilgwit Creek between 
Slamgeesh and Damshilgwit lakes.  

 Snowmelt driven hydrological regime, single -basin, warm, shallow 
lake, clear water, oligotrophic to mesotrophic, and dimictic.  

 Excellent sockeye rearing habitat. Slamgeesh Lake is very productive 

due to its warmth and high macrozooplankton biomass composed 
mostly of Daphnia.  

 Adjusted PR model results indicate optimum escapement of 800 

sockeye adults, which appears to be a very low estimate.  

 Slamgeesh Lake is encompassed in Damdochax Protected Area and 
there are no current habitat issues identified for the CU.  

 Formal Slamgeesh Sockeye Monitoring Program in place.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Slamgeesh          2 

= Slamgeesh = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Slamgeesh          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Slamgeesh          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Slamgeesh          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Slamgeesh          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Slamgeesh          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Slamgeesh          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Slamgeesh          9 

 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Slamgeesh Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Spawning          1 

Version 1.2, February 2014  Spawning  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Spawning Lake is a mid-valley lake of Solo Creek, which drains into 

Johanson Creek.  

 Principal sockeye spawning grounds are Spawning Lake groundwater 
receiving shorelines.  

 Snowmelt dominates the hydrological regime.  

 Clear water and unknown productivity in a high elevation short rearing 

season.  

 Fry recruitment is limited by low adult escapement; however 
abundance has only been recorded once in 1968.  

 There are currently no identified habitat issues for the CU.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Spawning          2 

= Spawning = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Spawning          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Spawning          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Spawning          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Spawning          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Spawning          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Spawning          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (7%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.7%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Spawning Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Stephens          1 

Version 1.2, February 2014  Stephens  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Stephens Lake is co-joined with Club and Swan lakes forming the 

western headwaters of Kispiox River.  

 Sockeye spawning occurs in Stephens Creek downstream of Stephens 
Lake and on the shoreline point opposite Club Creek. Unclear if fry 
swim upstream to rear in Stephens Lake or downstream to rear in 
Kispiox mainstem sidechannel habitat.  

 Hydrology is snowmelt driven.  

 Stephens Lake is single-basin, relatively warm, and moderately deep, 
clear water, dimictic, and oligotrophic – likely nutrient limited. Lake 
has a strong thermal structure. Stephens Lake is relatively productive.  

 Apparently, very few other pelagic fish exist in lake other than 
juvenile sockeye.  

 No perceived habitat issues as the CU lake is embedded within Swan 

Lake Kispiox River Provincial Park.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Stephens          2 

= Stephens  = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Stephens          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Stephens          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Stephens          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Stephens          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Stephens          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Stephens          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Stephens Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Sustut          1 

Version 1.2, February 2014  Sustut  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Sustut Lake is the western headwaters of Sustut River.  

 Principal sockeye spawning grounds are Sustut Lake groundwater 

receiving shorelines on both sides of the long, narrow lake.  

 Snowmelt dominates the hydrological regime. Clear water and multi -
basin with extensive shallows produces both cool and warm water 
temperatures.  

 Polymictic, ultra-oligotrophic with very low productivity in a high 

elevation short rearing season.  

 Fry recruitment is limited by low adult escapement and rearing habitat 
generally underutilized; however, rearing conditions are thought to be 
complex.  

 Adjusted PR model results indicate optimum escapement of 5,000 
sockeye adults.  

 There are currently no identified habitat issues for the CU.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Sustut          2 

= Sustut = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Sustut          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Sustut          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Sustut          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Sustut          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Sustut          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Sustut          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 4 (7%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.01 km/km2 

(0.6%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Sustut Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  

 

 Lake Sockeye Habitat Report Cards: Swan          1 

Version 1.2, February 2014  Swan  

See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Swan Lake is co-joined with Stephen and Club lakes forming the 

western headwaters of Kispiox River.  

 Sockeye spawning occurs in Swan Lake in scattered pockets on the 
northeastern shores. Stream spawning occurs in Falls Creek, Barnes 
Creek, Jackson Creek, and Swan Lake Unnamed Creek #2.  

 Hydrology is snowmelt driven.  

 Swan Lake has multiple-basins.  

 Lake is relatively warm with clear water, dimictic and oligotrophic – 
likely nutrient limited. Swan Lake has a strong thermal structure.  

 Co-joined Stephens Lake is moderately productive with relatively 

abundant macro zooplankton.  

 Numbers of other pelagic fish limited, lake population dominated by 
juvenile sockeye.  

 No perceived habitat issues as the CU lake is embedded within Swan 
Lake Kispiox River Provincial Park.  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  

 Lake Sockeye Habitat Report Cards: Swan          2 

= Swan  = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  

 Lake Sockeye Habitat Report Cards: Swan          3 

LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Swan          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  

 Lake Sockeye Habitat Report Cards: Swan          5 



Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  

 Lake Sockeye Habitat Report Cards: Swan          6 



Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  

 Lake Sockeye Habitat Report Cards: Swan          7 



Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  

 Lake Sockeye Habitat Report Cards: Swan          8 



Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  

 Lake Sockeye Habitat Report Cards: Swan          9 

 Rearing  Migration  Spawning  

Proposed mines (% in-

crease) 
0 (0%) 4 (8%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
0 (0%) 1 (50%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.004 km/km2 

(0.4%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (6%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Swan Lake Sockeye CU summary  



Total Accessible Stream Length (km) 

Skeena Salmon: Lake Sockeye  
Conservation Unit (CU)  

Location  

 

Introduction  

This habitat report card was developed by the Pacific Salmon Foundation 
with technical support from ESSA Technologies. This project summarizes 
pressures on habitat used by Skeena sockeye for migration, spawning, and 
rearing, as well as their relative vulnerability to those pressures. For an 
explanation of the indicators shown here, please see the accompanying 
Report Card Summaries . Full methods and results can be found in the main 
report, Skeena Lake Sockeye Conservation Units: Habitat Report Cards 
(2013). An online interactive version of this information is available at 
www.skeenasalmonprogram.ca.  

Definitions  

Conservation Unit (CU): A group of wild salmon sufficiently isolated from 
other groups that, if extirpated, is very unlikely to re -colonize naturally 
within an acceptable timeframe.  

Pressure indicator: Measurable extent/intensity of natural processes or 
human activities that can induce changes in habitat condition/state.  

Vulnerability indicator: Measures of habitat quantity or quality used to 
represent the intrinsic habitat vulnerability/sensitivity to watershed 
disturbances for each life -stage.  

Zone of influence (ZOI): Areas adjacent to and upstream/upslope of 
habitats used by salmon CUs that represent the geographic extent for 
capture/measurement of pressure and vulnerability indicators.   

Status: Condition of habitat relative to a defined indicator benchmark.  

Risk: Risk of adverse effects to salmon habitats within a defined zone of 
influence. Levels of increasing risk are defined based on the extent/
intensity of impacts relative to defined benchmarks of concern.  

Benchmark: A standard (quantified metric) against which habitat condition 
can be measured or judged, and by which status can be compared over 
time and space to determine the risk of adverse effects.  
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See the Skeena 
River Basin 
report cards for 
information on 
escapement, 
climate, flows, 
glaciers and 
snow conditions 
across the 
Skeena 
watershed.  

See the Skeena estuary report card for 
information on habitat pressures and 
vulnerabilities to salmon in the estuary.  

Narrative  

 Major sockeye stream spawning locations include: Morrison River, 

lower Tahlo Creek, and upper Tahlo Creek. Major sockeye lakeshore 
spawning include multiple locations on Morrison Lake.  

 Snowmelt is the peak discharge and dominates hydrological regime 
with significant surface freshwater storage in the many small lakes 
and wetland complexes. Water is organically stained, oligotrophic.  

 Spawning observed to be coincident with complex groundwater 
inflows. Low flows restrict access to spawning grounds, increase 
temperatures, and increase predation. Upper Tahlo spawning access 
often limited by beaver damming.  

 Morrison Lake is rated relatively high productivity, but rearing habitat 
often underutilized due to low escapements.   

 Watershed has been impacted by forest road and logging activity, 

which continues into the headwaters.  

 Concerns center on increased water temperature from forestry, 
climate change and the threat of mine development.  

 This is one of three CUs in the Babine Lake cluster. Tahlo/Morrison CU 

is distinguished from Nilkitkwa and Babine CUs on the basis of run 
timing, topography, hydrology and temperature. These three CUs 
correspond approximately to the three Babine wild run -timing groups: 
Babine early run (~Babine CU, comprising unenhanced fish spawning in 
the tributaries to Lake Babine), Babine middle run (~Tahlo/Morrison 
CU, which co-migrate with the Pinkut & Fulton enhanced Babine 
stocks), and Babine late run (~Nilkitkwa CU).  

http://www.skeenasalmonprogram.ca


Higher risk Moderate risk Lower risk 

Cumulative pressure—rearing & spawning  Summary of pressure indicators—rearing 

Cumulative pressure—migration  

Integrated vulnerability/habitat pressures—migration, spawning, & rearing  

CU overview of habitat vulnerabilities & pressures  
Pressure indicators were grouped into seven relatively independent 
habitat “impact categories” representing key factors affecting general 
watershed condition:  

 Hydrologic Processes (Forest disturbance; ECA)  
 Vegetation Quality (Insect and disease defoliation; Riparian 

disturbance)  
 Surface Erosion (Road development)  
 Fish passage/Habitat connectivity (Stream crossing density)  
 Water quantity (Water licenses)  
 Human development footprint (Total land cover alteration; 

Impervious surfaces; Linear development; Mining development)  
 Water quality (Mining development acid generating; Wastewater 

discharges)  

Indicators were also developed reflecting relative vulnerability to habitat 
pressures within the life stage -specific “zones of influence” defined for 
each lake sockeye CU:  

 Migration (Total migration distance; Length & % of migration 
route summer flow sensitive)  

 Spawning (Total spawning length; Spawning length in tributary, 
lake or mainstem; Ratio of lake influenced to total spawning 
length; Length of accessible habitat)  

 Rearing  (Rearing lake area, Rearing lake productive capacity)  
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= Tahlo/Morrison = other Skeena lake sockeye CUs 



Migration distance (km)  Migration route - summer low flow sensitive (km)  

Migration period vulnerability  

Migration period pressures  

Number of obstructions along migration route  

Migration route - summer low flow sensitive (%)  

Number of water licenses along migration ZOI  

Migration vulnerability & pressure  
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LOWER HIGHER PRESSURE 

LOWER HIGHER VULNERABILITY LOWER HIGHER VULNERABILITY 

LOWER HIGHER VULNERABILITY 

LOWER HIGHER PRESSURE 



Total (mainstem, trib & lake) spawning length (km)  Spawning locations 

Spawning & rearing vulnerability  

Rearing period vulnerability  

Area of nursery lakes (ha)  

Nursery lake productive capacity (Rmax est. kg/ha)  

Length of lake shore spawning areas (km)  

Mainstem spawning length (km)  

Fish accessible habitat (km)  

Ratio of lake influenced to total spawning  

Tributary and lake inlet spawning length (km)  

Spawning period vulnerability  

 Lake Sockeye Habitat Report Cards: Tahlo/Morrison          4 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 

HIGHER LOWER VULNERABILITY 



Insect and disease defoliation  Riparian disturbance  

Forest disturbance  Equivalent Clear-cut Area 

Hydrologic Processes  

Vegetation Quality  

Spawning & rearing pressure  
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Culvert passability  Stream crossing density  

Road development  

Surface Erosion  

Fish Passage/Habitat Connectivity  

Number of water licenses  

Water Quantity  

Stream crossings assessed in local Skeena Fish Passage and 

Culvert Inspection (FPCI) reports.  
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Total land cover alteration  Impervious surfaces  

Human Development Footprint  

Linear development  Mining development (total number of mines)  
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Permitted waste water discharges  Mining development (acid generating mines)  

Water Quality  
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Proposed resource development projects (as of 2010)  

Proposed resource development projects in the CU 

migration ZOI 

Proposed resource development projects in the CU 

spawning and rearing ZOI  

Future pressure  
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 Rearing  Migration  Spawning  

Proposed non-acid gener-

ating mines (% increase) 
0 (0%) 5 (9%) 0 (0%) 

Proposed acid generating 

mines (% increase) 
2 (0%) 6 (150%) 0 (0%) 

Proposed linear develop-

ment (% increase) 

0.003 km/km2 

(0.3%) 
0 km/km2 (0%) 0 km/km2 (0%) 

Proposed water licenses 

(% increase) 
10 (5%) 0 (0%) 0 (0%) 

Proposed power tenures 63.06 km2 0 km2 0 km2 

Tahlo/Morrison Lake Sockeye CU summary  
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