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rapidly to 10 m at the Alaska boundary. The outstanding mountain features are the 

massive number of glaciers and the extensive glacial erosion. Generalized bedrock 

geology is clearly presented in Souther, Brew, and Okulitch (1979). The Boundary 

Ranges are bisected by the north trending Stikine and Unuk rivers; view across the Unuk 

is shown in Figure 3.  

The Boundary Ranges create an area with unique geological, climatic, and biotic 

qualities. Within the area, the main landform influences are glaciation, volcanic activity, 

and alluvial erosion and deposition. The ranges are characterized by steep and rugged 

topography, and great range of relief. 

The Boundary Ranges merge into the Tahltan Highlands in the Stikine River area at the 

Chutine River; in Iskut River area, the Boundary Ranges merge into the Skeena 

Mountains in the Bob Quinn Lake–More Creek area. The Tahltan Highland forms a 

transitional mountain belt separating the Boundary Ranges from the more subdued 

topography of Klastline and Spatsizi plateaus to the east (Fenger and Kowall 1992). The 

highland is bisected by Stikine River and Mess Creek and dissected by drainage 

systems varying in depth and width with sharp peaks rising to approximately 2,500 m in 

elevation. The Iskut River valley forms the eastern boundary between the Highland and 

the Skeena Mountains. The Highlands are illustrated in Figure 4 below that shows 

Nightout Mtn located northwest of the confluence of Schaft–Mess creeks as viewed from 

Mt. Edziza. 

Glacier-clad Edziza Peak rising to 2,790 m is a 

great shield volcano that dominates all 

mountains in the study area and forms a 

portion of the volcanic and lava flows extending 

southward to Unuk River called the Stikine 

Volcanic Belt. Mt. Edziza is the largest in a 

group of volcanic centers that cut diagonally 

across the Cordillera of northwest BC (Yagi and Souther 1974).  Mount Edziza's shield 

volcanoes are built almost entirely of fluid lava flows. Figure 5 shows the view north 

across the post-glacial Eva Cone and the Desolation Lava Field to Buckley Lake. Figure 

6 shows the view north across Coffee Crater and Tencho Glacier. 
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Adding On: what? 
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Effects 
• Human Effects: 

o Roads 

o Logging 

o Mines 

o Dams 

o People 

• Ecological Effects: 
o Fire 

o MPB 

o Floods 

o Climate Change 
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Impacts 
• Nature: 

o The land 

o Water 

o Fish  

o Wildlife 

o Stable climate 

• Livelihood Assets: 
o Physical - infrastructure 

o Social - communities 

o Human – health 

o Economic – capability 
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Wood (1999), Bocking et al. (2002), and Hall et al. (In Prep.). Upper Nass sockeye 

abundance is determined from the long-term Meziadin fishway count, up to six 

fishwheels and tagging stations located on the lower Nass, foot and aerial count 

surveys, and the fish weir located on the upper Kwinageese River. 

Meziadin aggregate sockeye escapement has been recorded continuously since 1964. A 

small fishway was constructed in 1913 at a series of falls – Victoria Falls to improve 

access to the lake. In 1965, a vertical slot fishway was constructed and a concrete sill 

installed at the lower falls to help direct all sockeye through the fishway (Bocking et al. 

2002); these are shown in Figures 49 and 50. Sockeye spawn in the main tributaries to 

Meziadin Lake including Hanna Creek, Tintina Creek, and Surprise Creek. Lakeshore 

spawning also occurs, but little data exists.  

 
    Figure 49. Meziadin fishway count station.                  Figure 50. View upstream to Victoria Falls. 

 

Sockeye arrive at Meziadin River fishway in early July and continue into late September 

with spawning typically from September through November. The dominant feature of the 

Meziadin sockeye stock complex is their stability in maintaining abundance. Since 1950, 

sockeye escapement returns have averaged 163,400. Meziadin Lake is glacially 

influenced but is considered clearwater. MacLellan and Hume (2011) conducted a 

hydroacoustic survey in 2009; their results indicated 

1,024 fish were caught and all but one was juvenile 

sockeye. Daphnia is most important to the diet of 

juvenile, but Diacyclops, Eubosmina and insects also 

play a significant role in maintaining the lake’s rearing 

capacity. 

 

 

 
Figure 51. Hanna Creek spawners. 

 

 

Cumulative Effects 

4 



Defining Cumulative Effects 

 

Changes to environmental, social, and economic 
values caused by the combined effect of present, 
past, and reasonably foreseeable future actions or 
events on the land base. 
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Project Centred Value Centred 

Project Value 

Effect on Timber 

Effect on Cultural 
Heritage 

Effect on Biodiversity 

Effect on Water 

Mining Project 

Timber harvesting 
(roads, forest age) 

Water  
removals 

Natural Drivers (stresses – 
fire, climate change, etc.) 

After Greig 2008 

Human activities  
(below the scale of  
assessment) 

Values Centred Approach 
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Climate Change 



Climate change 

• Climate change is underway 

• Predicted to accelerate over this century: 
– Estimates: 1.8 to 4.0° temp increase 

– Annual precipitation increase 6% 

– Decrease in snowpack 

• More extreme weather coming: 
– Heat waves, heavy precipitation events 

– Southern BC: more drought 

– Coast & mountains: more rain storms, wind 
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Water Salmon 

Communities (Fire) Land 9 

What’s Vulnerable? 



Managing Resource Systems is Complex! 

Landscapes are complex systems 

   many elements, multi-scale 
interactions and lags 

Emerging issues increase complexity 

   cumulative effects & climate 
change 

Complex Decision-making 

  Multiple agencies responsible for 
regulating impacts 
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Need for Integrated Assessment 

• Shared interest in cumulative 
effects and climate change on: 
– species persistence 
– Economic opportunity 
– Traditional practices 

• Social License/Corporate 
responsibility 
– Sustainability commitments 
– Public acceptance of 

development 

• Legal requirements 
– Court direction for CE 
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Integrated Assessment 

 Assessment Area – 
climatically consistent 
and relevant for   
decision-making 

 Priority 
values/ecosystem 
services –Valued 
Services 

 Issues - Drivers  of 
Change 

 Interactions of 
vulnerabilities & 
development 
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Climate Change  
Adaptation Strategies 

1. Reduce risks to ecosystems: 
– Limit cumulative effects 

– Promote resilience (diversity) 

– Assist migration (connectivity; climate-suitable species) 

– Combat detrimental change (manage disturbance) 

2. Reduce risks to communities: 
1. Monitor and detect undesirable changes 

2. Help build community adaptive capacity 

3. Help build infrastructure capacity 
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Building Adaptive Capacity 
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Themes Strategies 

Build institutional 
support 

• Increase awareness 
• Strengthen governance 
• Remove economic disincentives, create incentives 
• Strengthen planning capacity 
• Remove legislative and policy barriers 

Improve planning 
capacity 

• Develop regional planning programs 
• Shift decision-making process (separate knowledge from 
values) 
• Consider climate change/uncertainty in CE assessments 
• Use triage to deal with species at risk 

Increase 
knowledge 

• Develop regional learning programs 
• Establish enduring knowledge base and permanent staff 
positions in each region 
• Use provincial advisory committee to guide adaptation 
investment 



Building CC & CE Capacity 

• Cumulative effects and climate change research 
and pilot projects 

• Provincial initiatives: 
– Province’s climate action secretariat, local and 

provincial vulnerability assessments 

– Cumulative effects framework and pilots 

• Conferences and forums: 

 



Cumulative 

effects 

assessment 

and 

monitoring as 

an integral 

part of ‘One 

Land 

Management’ 

“changes to 

environmental, 

social  

and economic 

values caused 

by the 

combined 

effect of past, 

present  

and proposed  

activities and 

events” 

Considering 

only project or 

sector specific 

effects allows 

unintended 

impacts to 

accumulate 

over time 

Better 

outcomes, 

more efficient, 

transparent 

and consistent 

decision-

making 

Cumulative Effects in BC 

Definition Problem Solution Benefit 
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BC’s Cumulative Effects Framework 

• A common set of Values and 
associated ecosystem services; 

• Assessment of the potential 
cumulative effects of proposed 
decisions; 

• Monitoring of the condition and 
spatial distribution of key values 
over time; and 

• Decision Support to present 
understandable summaries of 
risks, benefits, trade-offs across 
values, and mitigation options.  

17 



Values: Science to Decision-Making 

• Expert Workshops: 

– A rapid means of assimilating 
and focussing knowledge 

– Developing knowledge maps 
and risk curves encourages 
debate and logical arguments 

• Management Actions: 

– Risk category tied to 
management action 

                                                               

Indicator of development 

R
is

k 
to

 a
 V

al
u

e
 

Management Trigger 

Management Target 

High Risk 

Moderate-High Risk 

Moderate-
Low Risk 

Low Risk 



Risk to Value / 
Meeting Objectives 

High 

Possible Management / 
Mitigative Actions 

Low 
Apply Best Practices / 
Streamline decision-making 

Strategic Direction 
  - Objectives 
  - Strategic Planning 
   

Consultation? 

Notification 

Deep 
Consultation 

Common permit conditions 
Mitigation Plan 
 

Research/ Inventory 



• Topics: 

– Community perspectives on resource development 

– Benefits and effects for the northwest 

– Cumulative Effects: Social perspectives 

– Regulatory and practical frameworks 

– Practical applications 

– Panels: 

• How do we collect, store, and make resource data 
accessible for the long term? 

• How do we incorporate cumulative effects into decision-
making 

 

 



• Conclusions and priorities: 

–Pragmatic approaches to translating 
cumulative effects policy and 
approaches onto the ground 

–Governance for shared understanding 

–Need for shared knowledge and 
information 
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Need for governance 

• Who owns cumulative effects assessment? 
– questions of governance and institutional 

arrangements for assessing & monitoring 

– Needs collaborative decision-making: 
• between provincial and First Nations governments/technical 

staff, and  

• between governmental and non-governmental actors 

– Integration of best available/most authoritative 
information into decisions: 
• independent science and  

• Indigenous knowledge 

– Account for diverse legal and policy regimes which 
cross-cut multiple resource specific legal frameworks 



• Shared knowledge and information for 
cumulative effects decision-making 

– How do we measure and monitor existing 
cumulative effects 

– How to predict future effects 

– Understanding the magnitude and type of impacts 

– How do access, maintain and share all this 
information? 



Forum Objectives 

• Building capacity to understand, share and 
inform cumulative effects decision-making 

• Key Questions: 

– What are the needs and challenges to 
collaborative knowledge management? 

– What would collaborative knowledge 
management look like? 

• Technical tools and examples 
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