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PREAMBLE 
 

This document reports on pest impacts on forest resources within the Nadina District. It 
recommends forest practices that would accommodate known forest health risks and 
ensure adequate resource protection by recommending direct management actions. 

The Forest Health Strategy for the Nadina District is intended to address both immediate 
and long-term forest health issues.  Immediate forest health issues are those agents that 
can impact a stand during the establishment phase. The resulting damage is apparent 
during subsequent free growing assessments.  Minimum densities are set for stands at 
free-growing which typically occurs at age 15 or earlier. These minimum density 
thresholds have been based primarily on immediate forest health issues. Long-term 
forest health issues are those where damage may not be readily identifiable at the time 
of free growing declaration, but have the potential to impact through rotation. The 
fundamental principles of growth and yield which are at the basis of all growth and yield 
models assume that forest disturbances which attack larger crop trees, particularly mid-
rotation, are rare exceptions.  TIPSY and therefore TSR assume relatively stable densities 
of crop trees after age 15. To be consistent with TSR assumptions managed stands at 
age 25-30 should still have close to (± 5%) the same well-spaced density as they had at 
free-growing.  It is essential that both immediate and long term forest health issues are 
considered in setting density targets.    

Under the professional reliance model, it is incumbent on resource professionals to 
consider science-based findings and other information in making professional 
recommendations and decisions.  It is therefore critical that forest professionals 
consider the forest health factors that may be present on a site during stand 
establishment and those that can reasonably be expected at a later stage of stand 
development.1

 

 

                                                           
1 Sutherland, Jim. Guidance for assessing FSP stocking standards alignment with addressing immediate and long-term forest health 
issues. June 21, 2012 Memo. 
https://www.for.gov.bc.ca/hfp/silviculture/Guidance%20for%20assessing%20FSP%20stocking%20standards%20June%2021%202012
.pdf 

 

https://www.for.gov.bc.ca/hfp/silviculture/Guidance%20for%20assessing%20FSP%20stocking%20standards%20June%2021%202012.pdf�
https://www.for.gov.bc.ca/hfp/silviculture/Guidance%20for%20assessing%20FSP%20stocking%20standards%20June%2021%202012.pdf�
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1.0  INTRODUCTION 
 

1.1  Goals and Objectives 

Forest health agents can prevent stands from reaching management objectives by 
suppressing growth rates, causing deformities or causing tree mortality.  Any of these 
impacts can result in significant reductions in stand volumes. 

The Nadina District Forest Health Strategy includes a general section for forest health 
agents other than bark beetles and a section specific to bark beetles.  Both are 
consistent with the priorities and objectives of the Provincial Forest Health Strategyi

The goal of the Nadina Forest Health strategy is to increase awareness of local forest 
pests and their impacts to guide forest management practices on Crown land within the 
Lakes and Morice timber supply areas (TSAs).  Practices recommended in this document 
are based on professional judgement supported by science and are designed to 
minimize the risk of significant pest damage to both managed and unmanaged stands. 

 and 
the Provincial Bark Beetle Management Technical Implementation Guidelinesii.  

To successfully attain this goal, a number of objectives must be achieved: 

• Maintain detection and reporting program; 
• Produce incidence maps as a tool for assessing current impacts at stand and 

landscape levels; 
• Identify new pest risks to resource values in the context of climate change; 
• Implement strategies and tactics according to scientifically sound practices; and 
• Continue to improve management practices. 

1.2  Background 

A forest health strategy is required for each timber supply area in the province.  The 
forest health strategy is a document which provides guidance and/or best management 
practices with regards to forest health factors and issues present in the TSA.  This is 
important information for professionals to consider during planning and operational 
activities.  Although the forest health strategy is not a legally-binding document, it 
provides information to guide specific forest management activities such as stocking 
standards development, stand tending activities and landscape-level species selection.  

The implementation of this forest health strategy could augment and stabilize the 
timber supply of the Lakes and Morice TSAs by increasing the success of regeneration 
practices, increasing the productivity of immature stands, and decreasing losses of 
mature timber.  These benefits imply a reduced risk to silviculture investment and a 
more stable planning environment, both of which are important to the Ministry of 
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Forests, Lands and Natural Resource Operations and the forest industry.  The early 
detection of forest health problems and the prompt implementation of scientifically 
sound solutions will allow forest managers to take full advantage of potential benefits.   

Managing for species diversity in regenerating stands is one the most effective means of 
reducing the risks associated with any one forest health factor.  In light of climate 
change, the mountain pine beetle (MPB) epidemic, and increasing damage to 
plantations due to hard pine rusts, Dothistroma foliar disease, root collar weevil, and 
others, it is more important than ever to maximize species diversity in managed stands 
to maintain a long-term timber supply of commercially valuable timber.  

1.3  Private Land Owners/Woodlot Licensees 

This Forest Health Strategy is intended to guide management of Crown land within the 
Nadina District.  For private land owners and woodlot licensees, forest health 
responsibilities are limited; however, it would be in the best interest of these tenure 
holders to consider and implement this forest health strategy as it applies.  Generally, 
the results of aerial surveys are available to private land owners and woodlot licensees 
as the information is collected and summarized. 

1.4  Budget 

In the Nadina District, the implementation of bark beetle suppression activities (limited 
to spruce and Douglas-fir bark beetle), as designated by the Provincial Bark Beetle 
Coordinator, and other pest monitoring/treatment programs will depend on funding 
availability and priority ranking through the Land Base Investment Strategy (LBIS) 
account.   

1.5  MSMA (monosodium methane arsenate) 

The use of MSMA in the Nadina District ceased in 2004. The Ministry of Forests, Lands 
and Natural Resource Operations will no longer use this chemical.  A policy was 
developed in light of a Forest Practices Board Audit that outlined management practices 
for the legacy MSMA-treated trees left in the forests. The main intent of the policy was 
to develop a provincial database that would detail the location of legacy trees; outline a 
reporting system when legacy trees were encountered; and stated that legacy trees 
were to be left standing and conspicuously marked.  A legacy tree management 
brochure is found in Appendix 6. 

In June 2009 a risk analysis report was completed to determine if the residual arsenic in 
MSMA-treated trees posed a risk to human health.  An independent scientific 
investigation was conducted in 2008 and 2009 and the report found the arsenic 
associated with past MSMA application was largely confined to the treated trees and is 
not migrating into the surrounding soil or vegetation.   
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1.6  Stand Development Monitoring (SDM) Results  

Stand Development Monitoring measures the health and productivity of young even 
aged stands between the ages of 15 and 40 years.  The key objectives of SDM are to 
assess the health and productivity of young stands; review the effectiveness of 
government policies and forest management practices that govern stand initiation, 
resource sustainability and risk to the Crown; and develop in-house expertise within the 
Ministry regarding the health and productivity of managed stands.  

Since 2010, 31 stands strata have been assessed in the Nadina District.  The key 
findings2

Current timber supply projections for the Nadina District assume an initial planting 
density of 1500 stems per hectare.  According to TIPSY projections with this initial 
planting density, well-spaced densities should vary by about 18% between year 15 and 
year 90 and 30 years old stands should have well-spaced densities of about 1050 stems 
per hectares.  TIPSY projections for typical pine-leading stands also show that well-
spaced densities after year 15 tends to be relatively stable, regardless of the initial 
planting densities.  In contrast, SDM results show that the sampled stands are not 
following the trajectory projected by TIPSY (see graph below).  

 show that stocking densities decreased significantly in the 11 years (on 
average) separating the free-growing declaration and the SDM survey.  The SDM survey 
results show that a significant proportion of the sampled stands (45%) now have a well-
spaced density between 700 and 1000 stems per hectare.  Pine dominates the sampled 
stands and a significant portion of these stands are affected by hard pine rust.   

 
 

                                                           
2 FREP survey results can be found at: http://www.for.gov.bc.ca/ftp/DND/external/!publish/Forest_Health   
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Forest health damage agents are the primary reason for the deviation from projected 
stand trajectories.  As seen in the summary table below, hard pine rusts, vegetative 
completion and biotic and abiotic deformities are the principal forest health agents 
affecting stands. 
 

 
Number of Stands affected by forest health damage agent groups by incidence class across 31 
sampled stands in Nadina District; data include the highest incidence values observed and the 
tally of stands where damage groups were not observed. 

The SDM survey results were also used to assess the combined impacts of forest health 
factors on the basal area of managed stands.  For this assessment, the diameter at 
breast height (DBH) of all trees 7.5 cm and greater was measured and the health 
condition of individual trees was recorded.  Stand age was determined based on the last 
harvest date shown in the history record.  The measured basal area was then compared 
against generic TIPSY projections for lodgepole pine based on an initial planting density 
of 1500 stems per hectare and site index value of 20 metres (similar to the timber 
supply assumptions used in the Nadina District).    

The following graphs show the result of the comparison between the total basal area 
and generic TIPSY projections and between the healthy basal area and the generic TIPSY 
projections.  In the first graph, total basal area includes all trees whether live or dead, 
healthy or unhealthy.  In the second graph, healthy basal area includes only those trees 
that pass the SDM damage criteria (Appendix 7).  The largest contributor to basal area 
loss was hard pine rusts. 
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Given the losses to forest health damage agents in the longer term, in order for managed pine 
stands in the Nadina District to follow projected productivity trajectories, more trees may need 
to be planted.  

2.0  GENERAL STRATEGY 
This section identifies important forest health agents found in the Nadina District.  The 
most damaging pest in the Nadina District is mountain pine beetle, followed by hard 
pine rusts in managed stands.  Pests considered for ranking have a greater importance 
or occurrence throughout the District and have been assigned a ranking based on the 
following considerations: 
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• The local knowledge of Regional and Provincial forest health specialists, Nadina 
District Staff and Licensees; 

• Known or suspected impacts to forest resource values; 
• Availability of resources to carry out operational detection and treatments; 
• Costs and benefits of applying detailed detection and treatment activities; 
• Overall level of knowledge about the hazard and risk zones, and 
• Distribution of the agent and current incidence levels. 
 

2.1 Ranking by Management Priority 

Table 2.1 – Ranking of Important Pests within the Lakes and Morice Timber Supply Areas 

 Lakes TSA Morice TSA 

 
 

Forest health Agent 
 
 
 

M
anagem

ent 
priority (1) 

Im
pact to tim

ber 
supply know

n 

Potential im
pact 

on forest values 
(2) 

M
anagem

ent 
strategies 
available 

M
anagem

ent 
priority (1) 

Im
pact to 

tim
ber supply 
know

n 

Potential im
pact 

on forest values 
(2) 

M
anagem

ent 
strategies 
available 

Mountain pine beetle VH Yes Severe Yes VH Yes Severe Yes 
Spruce bark beetle VH Yes High Yes VH Yes High Yes 
Comandra blister rust H Yes Mod Yes H Yes Mod Yes 
Western gall rust H Yes Mod Yes H Yes Mod Yes 
Stalactiform blister rust H Yes Low Yes H Yes Low Yes 
Warren’s root collar 
weevil 

H Yes Low Yes H Yes Low Yes 

Phaeoseptoria contortae  M Yes Low No M Yes Low No 
Pine needle cast 
(Lophodermella) 

M Yes Low No M Yes Low No 

Western balsam bark 
beetle 

L Yes Mod Yes Mod Yes Mod Yes 

2 year cycle budworm L Yes Mod Yes M Yes Mod Yes 
Dothistroma needle blight L Yes Low Yes M Yes Mod Yes 
Rhizosphaera needle cast L No Low No L No Low No 
Spruce leader weevil L Yes Low Yes L Yes Low Yes 
Pine terminal weevil L No Low Yes L No Low Yes 
Engraver beetle L No Low Yes L No Low Yes 
Pityogenes spp L No Low No L No Low No 
Lodgepole pine dwarf 
mistletoe 

L Yes Low Yes L Yes Low Yes 

Rhizina root disease L Yes Low No L Yes Low No 
Tomentosus root rot L Yes Low Yes L Yes Mod Yes 
Schweinitzii Butt rot L Yes Low No L Yes low No 
Fomitopsis pinicola heart rot L Yes Low No L Yes low No 
Windthrow L Yes Mod No L Yes Mod No 
Mammal damage L No Low No L No low No 

(1) Low, Moderate, High and Very High 
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(2) The 11 forest values identified in FRPA;   Low, Moderate, High, Severe 

 

2.2  Provincial aerial overview survey  
 

The Provincial Overview Survey (AOS) provides general data about the condition of our 
forests.  Table 2.2 below shows a listing of forest health agents found in the Nadina 
district, their current status, and a comparison with historical levels as identified from 
the AOS.  This list only consists of forest health agents that can be identified from the 
elevation the AOS is conducted at, and ground-truthed when funding and logistics can 
support it.  Note for bark beetle attack, only red attack is mapped and is expressed as a 
percentage of the whole stand. 

Also note, in 2011, approximately 50 sites across the District were ground-truthed and it 
was found that only about 30% of what was originally classed as mountain pine beetle in 
young pine was actually mountain pine beetle.  The majority of the sites were affected 
by Pityogenes spp and Ips spp, or both insects combined with rust, fire and other 
pathogens.
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Table 2.2– Historical comparison of forest health agents. 

Forest Health Factor 
2012 
DND 
(ha) 

2011 
DND 
(ha) 

2010 
DND 
(ha) 

2009 
DND   
(ha) 

2008 
DND 
(ha) 

2007 
DND  
(ha) 

2006 
DND  
(ha) 

2005 
DND  
(ha) 

2004 
DND  
(ha) 

2003 
DND  
(ha) 

2002 
DND  
(ha) 

2001 
DND  
(ha) 

BA
RK

 B
EE

TL
ES

 

IBM= Mountain Pine Beetle 
(mature) 

156,222 238,144 798,784 1,342,136 858,103 1,140,002 1,186,684 1,226,838 793,600 506,001 510,774 323,716 

IBM= (immature) 3,223 14,652 14,163 8,876 1,645 3,939       

IBS= Spruce Bark Beetle 252 3 2  1 1 1 1,940 320 19,052 6,422 48,384 

IBB= W. Balsam Bark Beetle 152,356 42,976 204,486 188,420 80,738 178,155 41,182 117,328 177,988 85,591 28,634 189,209 

IBD= Douglas-fir beetle 949 138           

D
EF

O
LI

A
TO

RS
 

ID=Defoliators  700 751 212       211  

IDB= 2 year budworm 63 71,823 3,268 107,430  7,469    2,725   

IDL= W. Hemlock Looper             
IDS= Conifer Sawflies          43 142  

IDF= Forest Tent Catepillar  3,321 82         1,230 
IDN= Birch Leaf Miner             
IDX=Large Aspen Tortix     21  205   1,524   

ID6=Aspen Leaf Miner 192,481 105,451 23,381 945 3        
ID2= Bruce Spanworm   248          

O
TH

ER
 

NB= Fire 7,516 21 36,915 2,625 230  75 1,072 3,070  43  

NBP=Post Fire 240            
NH=Hail 206            
NW= Windthrow     136  59 2,529     
NF= Flooding 160 126 52 92 64 18 144 126 115 110 461 24 

NS= Slide 10  301 11  7     12  
ND= Drought       64      

AP=Porcupine         11 99 12  

D
IS

EA
SE

 

DFL= Pine Needle Cast 181  1,725 1,987 14,645        

DLV= Venturia spp. 41,298 33,164 82      14,817 5,242 18,319 10,708 

DFS= Dothistroma    256         

Source:  Provincial overview flights



 

FH Strategy 2013-14 Page 13 
 

2.3  Strategies and Tactics for Priority Pests 

The intent of this section is to outline strategies for reducing the risk of impacts arising from 
non-bark beetle pests.  These strategies conform to strategies addressed by forest health 
guidebooks, Stand Establishment Decision Aids, Ministry of Forests, Lands and Natural 
Resources (MFLNRO) guidelines, and other relevant research findings.  Strategies and tactics for 
bark beetles can be found in Section 3.0 (Bark Beetle Component). 

 

Pine Stem rusts            
High priority 
 
Comandra Blister Rust - Cronartium comandrae 

Stalactiform Blister Rust - Cronartium coleosporioides 

Western Gall Rust - Endocronartium harknessii 

Management Objective 
To reduce losses of volume and wood quality in young stands impacted by rusts which cause 
mortality, unacceptable stem damage, lower value logs and plantation failure. 

Ranking rationale 
TSA scale maps have been created from RESULTS submissions, in-house sampling and FIA- 
funded forest health surveys and are located in Appendix 1 and 2 to provide an overview of 
recorded rust occurrence.  Rusts are ubiquitous throughout the Nadina District and are not 
limited to the areas depicted on the maps.  Pine should be considered at high risk of infection in 
the entire District, especially within the SBS biogeoclimatic zone.   As shown in Figure 2.3.1, the 
leading rust type across the Nadina District is western gall rust, followed by comandra blister 
rust and then stalactiform blister rust. 

Figure 2.3.1 Nadina Rust Type Distribution 
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Lakes TSA 

Pine stem rusts are currently considered the most serious disease of managed stands in the 
Lakes TSA.  The impact of rusts on stand productivity has been estimated at 7.2% (Woods et al, 
2000).  In 2011, a rust sampling project was conducted on 70 randomly selected, pine leading, 
age class 1 stands across the Lakes TSA.  The results indicated that 98.6% of the stands had 
some level of rust present and that 43% of the stands are categorized as ‘high’ incidence with 
>20% of the host trees affected.  Western Gall Rust and Comandra Blister Rust were most 
prevalent diseases with 47% and 48% followed by Stalactiform Blister Rust with 5%. There 
appears to be no pattern of distribution and therefore the past strategies to manage pine 
according to areas of higher or lesser risk of infection is no longer valid.  The TSA scale map in 
Appendix 1 illustrates the ubiquitous nature of rusts throughout the landscape.  Note that 
lodgepole pine stands in the ESSF biogeoclimatic zone still remain low in rust incidence.   

 

Morice TSA 

Pine stem rusts are a high priority forest health factor that can result in significant damage and 
mortality losses in pine, particularly those stems in the seedling to pole-size range.   

In 2008-2010, a rust sampling project was conducted on 124 randomly selected, pine leading, 
age class 1 stands across the Morice TSA.  The results showed that 99% of the blocks had some 
level of incidence of rust and that 42% of the stands are categorized as ‘high’ incidence with 
>20% of the host trees were affected.  The prevalent rust disease was Western Gall Rust, 
followed by Comandra and Stalactiform.  As in the Lakes TSA, rust has a low incidence in the 
ESSF biogeoclimatic zone.  However, some pine plantations located in the ESSF are heavily 
impacted by rust (e.g. upper Buck Creek drainage).   

 

Management Tactic 

• Avoid reforesting with 100% pine;  

• Increase pine planting densities to 2200-2500 stems per hectare in pine leading 
plantations (at least 50% pine); 

• Plant non-host species such as Hybrid spruce, Subalpine fir, Western Larch and Interior 
Douglas-fir, where these species are ecologically acceptable; 

• Conduct silviculture surveys during the spore window (June thru July); 

• Continue to report survey information in RESULTS.  

Prior to stand density treatments, such as spacing, always conduct rust assessments in 
plantations where the pine component is greater than 80%.   Studies have shown that even 
stands free of rust at time of treatment will develop infection. 

Currently, the most effective management tactic for pine stem rusts is to reforest with non-host 
species.  Non-host species also provide increased diversity and stand resiliency.  However, this 
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tactic is not always possible due to the presence of sites with dry conditions.  In areas that are 
too dry to plant non-susceptible species such as spruce or balsam, greater initial densities of 
pine should be established.  Experience with pine plantations that have failed in susceptible 
rust areas suggests that initial densities of 2200-2500 stems/hectare are required for a stand to 
become free growing and remain productive into the future.   

Warren root collar weevil (Hylobius warreni)      
High priority 

Ranking Rationale 

This insect is considered a high priority forest health issue in plantations of pine and spruce, 
especially in areas where adjacent mature stands of pine have been dead for 4-5 years.  While 
the losses resulting from Warren root collar weevil have historically been considered minor, 
recent experience indicates there is an increased risk of seedling loss in plantations that are 
adjacent to MPB-killed stands.  This is related to migration of adult weevils from dead mature 
stands into adjacent plantations. 

Monitoring of damage caused by root collar weevil is currently underway at the MFLNRO 
Region and District levels.  Based on monitoring results, the ranking of this forest health agent 
may increase in the future.   In addition to District monitoring, a UNBC research project has 
been completed in the Lakes TSA.  The results indicate that there is a pattern of increased 
mortality and should continue to increase in correlation with on-going MPB-killed stands.  

Management Tactic 
 
In high hazard areas, especially in the SBSmc subzone, where adjacent standing MPB-killed 
trees have been dead for 5 years, consider the following tactics: 

• Include a general assessment of root collar weevils within the area to be harvested and 
the adjacent mature pine stands for an indication of weevil populations; 

• Delay planting by 2-3 years.  Seedlings will not be attacked until they have a root collar 
of at least 2 cm; 

• Plant a less susceptible tree species along cutblock edges. Host species are mainly 
Lodgepole pine, but also Engelmann, white, and hybrid spruce; 

• Reduce duff layers.  This includes treatments such as broadcast burning, scarification 
mounding and disc-trenching; 

• Increase planting density.  Recommend higher than 1600 stems per hectare in 
anticipation of mortality; 

• Delay spacing until stand is at least 20 years old; 

• Produce hazard and risk mapping. 
 
 
Foliar Diseases of Conifers          
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Low to medium priority 

Management Objective 
To mitigate the effects of foliar disease on stand productivity. 

Foliar diseases of increasing concern in the Nadina district: 

Dothistroma septopsora  - Dothistroma  

Phaeoseptoria contortae  

Lophodermella concolor  -  Pine needle cast  

Hendersonai pinicola 

Rhizosphaera kalkhoffii  -  Rhizosphaera needle blight  

Pucciniastrum epilobii  -  Fir-fireweed rust  

Leptomelcanconium 

Ranking Rationale 

Foliar diseases are considered to be a low to medium priority forest health factor in the Nadina 
district.  However, the example of Dothistroma needle blight (Dothistroma septospora) of 
lodgepole pine in the Northwest should be seen as a warning of the potential risk that foliar 
diseases may pose.  This risk may well intensify given current predictions of climate change.   

In 2008, aerial surveying of 78 randomly selected openings in the Morice TSA indicated that 
35% of these blocks had some level of Dothistroma.  Of the 78 blocks, 33% had some level of 
Lophodermella either alongside Dothistroma or on its own.  In 2011, these blocks were re-
visited and the results indicate that the Dothistroma has stabilized, if not declined.  Although 
44% of the blocks had the foliar disease present, it was found only in trace amounts (<1%) with 
the exception of 1 block which remains approximately 30% affected.  

The summer of 2011 was particularly wet and as a result, the Dothistroma spores flourished 
and the damage was evident in 2012.  Forty-five blocks were re-assessed, plus 5 new 
plantations and the results showed that 52% blocks had some level of Dothistroma present. 

See Figure 2.3.4 for general locations.   

Refer to Appendix 3 for a pamphlet on characteristics for field identification of common foliar 
diseases in the Nadina district.  Refer to Appendix 4 for the method of determining the level of 
foliar damage on conifers. 

 

Management Tactic 
For Dothistroma: 
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• Incidence levels should continue to be monitored, especially in high-hazard areas which 
are SBSmc subzones.   

• Encourage species diversity in plantation establishment.  Recommend planting a 
maximum of 20% pine in high-hazard areas. 

• Avoid planting pine in cold-air ponding sites. 

• Avoid planting pine in wetter ecosystems.  Areas of higher relative humidity, like along 
bogs/ swamps, watercourses and brushy sites, are prone to Dothistroma disease. 

• Monitor annual precipitation.  For Dothistroma, there is a correlation between infection 
levels and warm, summer rain and relative humidity. 

• There are no management tactics for the other foliar diseases at this time. 
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Figure 2.3.4 Dothistroma Location Map 
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Insect Defoliators            

There are only a few serious insect defoliators in the Nadina district on mature trees:  2-year 
cycle budworm (Choristoneura biennis) on conifers, and Large aspen tortix (Choristoneura 
conflictana) and Aspen leaf miner (Phyllocristis populiella) on deciduous.  There has been a 
recent resurgence of damage by black army cutworm (Actebia fennica).  From an operational 
stand-point, 2- year cycle budworm is the main pest of concern. 

 

2-year Cycle Budworm (Choristoneura biennis)       

Medium priority 

Management objective 

To reduce height and volume losses in mature trees, and damage to new plantations. 

Ranking Rationale 

The 2-year cycle budworm is considered a medium priority in the Morice TSA and a low priority 
in the Lakes TSA.  There was approximately 100,000 ha increase in incidence between 2007 and 
2009. Generally, the budworm does not cause wide-spread mortality, but rather height and 
volume loss; however, tree mortality can occur after several successive years of severe 
defoliation, particularly on immature or suppressed trees.  This insect also tends to have cyclical 
population dynamics that can rise to high levels in some years and then fall abruptly. 

Management Tactic 
• Prioritize damaged timber for harvest;  

• Consider reforesting with non-host species, especially along cutblock edges; 

• Improve tree vigour with fertilization; 

• Reduce stand densities with thinning; 

• Continue ground and aerial monitoring of spread and impact; 

• Other management tactics are outlined in the Defoliator Management guidebook 

  http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/defoliat/defoltoc.htm 

 

Black Army Cutworm (Actebia fennica)        

Low  priority 

Management objective 

To reduce height and volume losses in mature trees, and damage to new plantations. 

http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/defoliat/defoltoc.htm�
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Ranking Rationale 

Recently, there has been a resurgence of damage by Black army cutworm (Actebia fennica).  
This defoliator of new plantations has not been seen to any extent for the last 20 years in the 
Nadina District.  Several large fires in the past 5 years seem to have brought the populations up 
to a level where they have caused defoliation in several newly planted areas.  While this insect 
tends to attack plantations in a fairly random manner, there are some things that can be done 
to reduce the likelihood of serious damage.  Increased education and training of staff and 
contractors is required to assist with recognition of this insect and the damage it causes, so that 
losses can be reduced or avoided.  A short note will be developed to distribute to clients that 
will help them make planting decisions in areas that may be at high risk to damage from Black 
army cutworm.  As well, a pilot trapping project will occur in 2013 to help monitor Black army 
cutworm population levels. 

Management Tactic 
• Educate clients (MFLNRO staff, planters and other contractors) about the signs to look 

for to identify damage 

• Ensure planting is timed to reduce damage from defoliator 

• Monitor population levels after any major fires or slash burning events to allow better 
planting decisions to be made 

 

Spruce weevil (Pissodes strobi)         

Low to medium priority 

Management Objective 

To reduce growth and yield losses due to weevil infestation. 

Ranking Rationale 

Spruce weevil is a medium priority issue in the Morice TSA and a low priority in the Lakes TSA.  
This weevil is only a concern in plantations with a high spruce component in the SBS and ESSF 
BEC zones.  Stand level climatic factors and topography are the main factors in weevil 
development and spread.  Although it doesn’t cause tree mortality, the forking, heavy 
branching and deformities can cause substantial losses in lumber recovery. 

Management Tactic 

• Plant a mix of conifer species; 

• Plant a minimum of 1600 stems per hectare in areas with high spruce component. 

• Consider leaving mature deciduous trees on site to act as shade trees.  The coolness 
from the shade may reduce weevil survival. 
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• Delay spacing until trees are 7 m tall; 

• Assess adjacent spruce stands for levels of incidence; 

• Incidence levels should continue to be monitored and their priority reassessed at the 
annual review stage.  

 

Pine Terminal Weevil (Pissodes terminalis)       
Low priority 

Ranking Rationale 

This insect is considered a low priority forest health factor in pine plantations.   

Management Tactic 

Incidence levels should continue to be monitored and their priority reassessed at the annual 
review stage. 

 

Engraver beetles (Ips spp.)          

Low priority 

Management Objective 
Avoid population build-up.  

Ranking Rationale 

This insect is considered a low priority forest health issue in young pine plantations. Engraver 
beetle populations increase significantly following MPB epidemics, which could have 
implications for young pine stands in the Nadina district.  Recent experience in the Vanderhoof 
District indicates that there is an increased risk of significant loss in plantations that are 
adjacent to MPB-killed stands.  Flights conducted in the Nadina District show elevated risk of Ips 
infestation in free growing-aged stands adjacent to recent burns, and/or stands that have 
recently experienced light to moderate ground fires. 

Management Tactic 

• Due to the increased risk associated with this beetle, more intensive surveys will be 
required in areas heavily attacked by MPB;   

• Conduct assessment flights or more intensive surveys near recent wildfire areas; 

• Spacing in plantations adjacent to MPB-killed stands should be avoided; 

• Dispose of slash in a timely manner; 

• Conduct pest identification and awareness programs. 
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• Report new infestations to Nadina staff. 

 

Lodgepole Pine Dwarf Mistletoe (Arceuthobium americanum)   
Low priority 

Ranking Rationale 
Lodgepole pine dwarf mistletoe is a low priority forest health factor in the Nadina district.  Prior 
to MPB, mistletoe existed in patchy distribution.  Currently, with the majority of the host tree 
dead, mistletoe incidence should be on the decline, but this disease must still be managed for.  
Evidence exists along the Owen East road that forest managers may have forgotten to manage  
for this easily controlled disease.  

Management Tactic 

• With the widespread mortality of the host tree in the Nadina district, a realistic tactic is 
to monitor susceptible stands.   

• Where incidences of mistletoe are found, follow the tactics outlined in the Dwarf 
Mistletoe Management Guidebook: 

http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/dwarf/dwarftoc.htm 

 

Root Diseases            
Low priority 

Tomentosus – Inonotus tomentosus 

Schweinitzii butt rot – Phaeolus Schweinitzii 

Management objective 
To reduce the impact to forest productivity and biodiversity. 

Ranking Rationale 

Tomentosus root disease is a low priority forest health factor in the Nadina District.  By nature, 
the pathogen is wide spread, but especially prevalent in spruce forests in the SBS BEC zones.  
Although the BC Ministry of Forests, Lands and Natural Resource Operations inventory appears 
to account for the mature volume loss in its yield model VDYP, this volume loss estimate 
illustrates the potential for increased stand productivity if tomentosus root disease is 
proactively managed.  Estimates of the non-recoverable losses from tomentosus root disease 
range from 62,500 m3 to 151,000 m3 annually3

                                                           
 

.  The impact of Tomentosus root disease on the 
productivity of second growth stands is being investigated by MFLNRO.   

http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/dwarf/dwarftoc.htm�
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Management Tactic 
For Tomentosus: 

• Assess levels of incidence pre-harvest; 

• Plant with less susceptible tree species; the most susceptible tree species is Hybrid 
spruce, followed by Lodgepole pine; 

• Practice avoidance planting; use a 5 meter buffer around infected stumps if a host 
species must be planted; 

• For an intensive treatment, conduct a stumping program and reforest with 
ecologically suited tree species; 

• Currently, there are no management tactics for Schweinitzii butt rot; 

• For more information, consult the Root Disease Management guidebook.  
(http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/root/roottoc.htm) 

 

Rhizina Root Disease (Rhizina undulata)       
Low priority 

Ranking Rationale 

The risk of plantation failures due to Rhizina root disease has all but disappeared due to a 
decrease in the use of broadcast burning for site preparation.  Consequently, Rhizina is 
considered a low priority forest health factor.  This disease could be more of a problem for 
reforestation efforts after recent forest fires in the district. 

Management Tactic 

• Avoid broadcast burning in areas with a history of Rhizina root disease.  Incidence levels 
should continue to be monitored and their priority reassessed at the annual review 
stage. 

 

Heart Rots             

Low priority 

Brown crumbly rot - Fomitopsis pinicola 

Red ring rot – Phellinus pini 

Ranking Rationale 

Heart rots are a low priority forest health factor in the Nadina District.  Mature and over-
mature stands of spruce affected by these rot are often mistaken for stands infected by 

http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/root/roottoc.htm�
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tomentosus root disease.  There is no known relationship between mature stand infections and 
subsequent risk to plantations.  Heart rots are subject to windthrow events. 

Management Tactic 

• Incidence levels should continue to be monitored and their priority reassessed at the 
annual review stage. 

 

Windthrow            

Low priority 

Management Objective 
To minimize the losses due to windthrow. 

Ranking Rationale 
Currently, windthrow is a low management priority in the Nadina district.  The potential for 
catastrophic windthrow events is increasing annually because of contributing factors such as 
climate and decreasing health of the forests.  Unhealthy forests, such as those killed by 
mountain pine beetle, infected with root disease, or stem cankers are at highest risk for 
becoming a causality of a wind event.  Predicting large-scale wind events involves a complex 
relationship of climatic and biophysical factors that leaves a wide gap of uncertainty.   

Management Tactic 
• Assess stands for levels of root disease prior to harvest and manage appropriately; 

• Assess road right-of-ways for structurally weakened trees that pose a safety hazard; 

• Continue to observe, record and report incidents of windthrow; 

• Remove fresh windthrow from the site as soon as possible to avoid a build-up of insects 
such as Spruce bark beetle, Ips, and other insects of concern; 

• Remove large quantities of MPB-killed windthrow from the site to reduce the fire 
hazard. 
 

Mammal Damage           
Low priority 

Management Objective 
To reduce seedling mortality and damage caused by small mammals such as vole and hare. 
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Ranking Rationale 

Currently, mammal damage is considered a low priority forest health factor in the Nadina 
district.  Vole and hare populations in plantations, and the potential damage their feeding can 
cause, are cyclical.  It is anticipated that hare populations will peak in 2013-2014. 

Management tactic 

• Incidence levels should continue to be monitored in harvested landscapes and their 
priority reassessed at the annual review stage.  

• Limit premium hare habitat that provide foraging opportunities and protection from 
predation. 

• Refer to research report “Snowshoe hare Population trend within Harvested Landscapes 
in Central-Northwest British Columbia” for planting guidelines. 

3.0  BARK BEETLE COMPONENT 

3.1  Background 

The Emergency Bark Beetle Management program was phased out in 2012 as the province is no 
longer in an ‘emergency’ situation with regards to managing the mountain pine beetle 
outbreak. The purpose of the designations was to provide access to administrative tools such as 
comparative cruising and blanket small scale salvage permits.  These tools will still be available 
through the regular tenure process in conjunction with a Beetle Management Unit (BMU) 
Strategy similar to those available prior to the outbreak.   

As endemic conditions are returning throughout the District, it is apparent that we must expand 
our tactics to fully reflect stewardship and social considerations.  Planning and harvesting of 
stands affected by MPB requires resource managers to maintain other resource values, as well 
as protect non-affected trees for mid-term timber.   

Management objectives concerning MPB include: 

• Continue annual monitoring of beetle rate of spread;  
• Reduce negative impacts of bark beetle infestations and salvage operations on 

biodiversity and other forest values; 
• Direct harvest into pine-leading stands; 
• Retain attacked stands that have a secondary structure component that makes them 

viable in the mid-term; 
• Ensure immediate reforestation of attacked areas. 

 
These objectives are consistent with the Provincial Mountain Pine Beetle Action Plan, the goals 
and management direction of the Morice and Lakes LRMPs, and the Nadina Mid-Term 
Mitigation Strategy. 
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Sample standards for detection and treatment of bark beetle can be found in Appendix 5. 

3.2  Tactical Options 

Selected tactics will balance the risk from beetle infestations and the need to maintain other 
resource values.  To facilitate this balance, particularly where there are constraints due to other 
resource values, tactical matrices for mountain pine beetle and spruce beetle have been 
developed.  These matrices identify the range of tactical options available to address beetle 
suppression.   

 

3.3  Mountain pine beetle (Dendroctonus ponderosae)     

Ranking Rationale 

Mountain pine beetle is considered a very high priority forest health factor in both the Lakes 
and Morice TSAs.  Approximately 51% of the stands in the Morice Timber Harvesting Landbase 
(THLB) are dominated by pine, and 76% of the stands in the Lakes THLB are dominated by pine.  
The majority of these stands are greater than 60 years of age and have been heavily attacked 
by the pine beetle. 

Management Tactics 

Management of mountain pine beetle should conform to those tactics outlined in the Provincial 
Bark Beetle Management Technical Implementation Guidelines and the Bark Beetle 
Management Guidebook.  In addition, the harvest priorities outlined in Table 3.3.1 should be 
considered when planning and harvesting MPB-attacked stands which will aid towards 
achievement of the management objectives listed above. 
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Table 3.3.1 – List of BMUs, their management strategies, and corresponding harvest priorities.  

BMU Strategy 
Performance 

targets * 
Management Strategy 

Harvest 
Priority 

Harvest Postponed for 
Future Use 

Containment 

(Fulton, Granisle, 

Morrison) 

 Use a mix of small and large blocks to 
maintain the infestation in a static mode by 
targeting infested stands.  Operations within 

containment BMUs need to be consistent 
with the Lakes and Morice LRMPs, Guidance 

on Landscape and Stand Level Structural 
Retention in Large-Scale MPB Salvage 

Operations – December 2005, and Nadina 
Mid-Term Mitigation Strategy.  If the 

infestation continues to expand, then the 
management strategy for salvage must be 

applied. 

Attacked, 
pine-leading 

stands: 

> 70% Pli 

≥ Age Class 4 

 

  

50-70% ●Sx/Bl leading stands 

  

Salvage 

(all of the Lakes 
TSA & most of 

the Morice TSA) 

 Minimize unsalvaged losses by harvesting 
beetle-killed trees.  Salvage operations need 
to be consistent with the Lakes and Morice 
LRMPs, Guidance on Landscape and Stand 
Level – Structural Retention in Large Scale 

Mountain Pine Beetle Salvage Operations – 
Dec., 2005, and Nadina Mid-Term 

Mitigation Strategy. 

Attacked, 
pine-leading 

stands in 
Lakes/Morice: 

> 70% Pli 

≥ Age Class 4 

●Stands ≥ 5 hectares with 
secondary structure 

meeting the following 
criteria Lakes TSA only: 

<50 % 
Min. 700 ws/ha  ≥6 

metres ht 

 
Min. 900 ws/ha ≥ 4 

metres ht 

 
 
●Sx/Bl leading stands 

*refers to number of sites treated before the next flight.  The priority of the Salvage strategy is to salvage timber previously 
attacked to minimise value loss. 

 

The MPB tactical matrices are based on the following tactics: 

• Tactic 1: single tree harvesting of infested trees. 

• Tactic 2:  small patch sanitation (< 1.0 hectare patches) 

• Tactic 3:  small clear-cut (between 1.0 and 5.0 hectares or less than 2000m3 or a non-clear-
cut system) 

• Tactic 4:  standard harvest practices (clear-cut and clear-cut with reserves) 

• Tactic 5:  no treatment; leave as is 
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Table 3.3.2  Mountain Pine Beetle Tactical Matrices 

Leave Types 

Deferred Areas Within Prescriptions 

• Applies to leave areas available for harvest later in the rotation where adjacent harvested areas have not met green-
up.   

• Where patch size limits can be met, use tactic, otherwise use tactics 1-3 and retain 40% basal area. 
SMZ/Connectivity Corridors 

• Tactics 1-5 are available. 
Ungulate Winter Habitat 

•   As per Notice – Indicators of the Amount, Distribution and Attributes of Wildlife Habitat Required For the Winter 
Survival of Ungulate Species in the Lakes (Morice) Timber Supply Area. 

• Tactics 1-5 are available. 
Visual 

• All tactics available as long as Visual Quality Objectives are met. 

Blocks previously harvested Blocks yet to be harvested 

RRZ - Riparian Reserve Zones (streams, lakes, 
wetlands) 

RRZ -Riparian Reserve Zones (streams, lakes, 
wetlands) 

• Use tactic 5 – no treatment • Use Tactic 5 – leave as is. 
RMZ -Riparian Management Zones  RMZ -Riparian Management Zones - 

• Use tactic 5 – no treatment • Use Tactic 5 – leave as is. 

WTP - Wildlife Tree Patch  (outside of riparian reserve) WTP - Wildlife Tree Patch  (outside of riparian reserve) 

• Use tactic 5 – no treatment • Prefer tactic 5. 

If the WTP is not tied to a resource feature, then look for 
replacement location first, providing it is required to meet 
stand level biodiversity targets. 

Wildlife Trees Wildlife Trees 
• Use tactic 5 – no treatment • Use Tactic 5.   

Blocks in Salvage designation Blocks in Holding designation 
• Tactic 4- standard harvest practices • Tactics 3 and 4 

• May be combined with pheromone baiting 

 

  



 

FH Strategy 2013-14 Page 29 
 

3.4  Spruce Beetle (Dendroctonus rufipennis)      

Ranking Rationale 

Spruce beetle is considered a very high priority forest health factor.  The current mountain pine 
beetle epidemic has placed a much greater reliance on spruce to mitigate timber supply 
impacts in the mid-term.  Although there are no large outbreaks currently in the Nadina, there 
are reports of minor incidence in the Maxan Lake, Kager Lake and Taltapin Lake areas.  Tenure 
holders are urged to report substantial IBS infestations to Nadina staff upon their detection. 

Management Tactic 

Management of spruce beetle should conform to those tactics outlined in Bark Beetle 
Management Guidebook.   

Hazard rating – Spruce  

Hazard Class Criteria 

Extreme 
-  Spruce Leading Species (>50%) 
-  Age Class 7, 8 or 9 
-  Site Index >= 15 

High 
-  Spruce Leading Species 
-  Age Class 7, 8 or 9 
-  Site Index < 15 

Moderate 
-  Spruce Secondary Species (21 – 49%) 
-  Age Class 7, 8 or 9 
-  Site Index - all 

Low 
-  Spruce Leading  
-  Age Class 5 or 6 
-  Site Index - all 

Risk Rating – Spruce  

Risk Rating Description 

Very High 
Infestations within 2 km of a high or extreme hazard stand (>5 yellowing/red topped 
spruce). 

High 
Infestations within 2 km of a moderate hazard stand (>5 yellowing/ red topped 
spruce). 

Moderate  
Infestation between 2 and 10 kilometres of a high or extreme hazard stand (>5 
yellowing/red topped spruce). 

Low Infestations within 2 km of a low hazard stand (>5 yellowing/red topped spruce). 

Very Low 
Infestations more than 10 km from a high or extreme hazard stand (>5 yellowing/red 
topped spruce). 
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The spruce beetle tactical matrix is based on the following tactics: 

• Tactic 1:  Fall and Burn 

• Tactic 2:  conventional trap trees  

• Tactic 3:  single tree harvesting of infested trees  

• Tactic 4:  small patch sanitation (< 1.0 hectare patches)  

• Tactic 5:  small clearcut (between 1.0 and 5.0 hectares or greater than 500m3 and less than 
2000m3).  

• Tactic 6:  standard harvest practices (clearcut and clearcut with reserves) 

• Tactic 7:  no treatment 

Table 3.4.1 Spruce Beetle Tactical Matrix 
 

Constrained Areas 

Area Type 

Risk Rating and Treatment Tactics 

Very 

Low 

Low Mod  High Very 
High 

Deferred Areas Within Prescriptions 1,3,7 1,3,7 1-6 1-6 1-6 

• Applies to leave areas available for harvest later in the rotation where adjacent harvested areas have not 
met green-up. 

• Where patch size limits can be met, tactic 5 is available, otherwise use tactics 1-4 and retain 40% basal 
area, on a deferred area basis 

SMZ/Connectivity Corridors 
1,3,7 1,3-6 1,3-6 3-6 3-6 

• restrictions as per LRMP 

Ungulate Winter Habitat 
1-7 1-6 2-6 2-6 2-6 

• As per Notice – Indicators of the Amount, Distribution and Attributes of Wildlife Habitat Required For the 
Winter Survival of Ungulate Species in the Lakes (Morice) Timber Supply Area(s) 

Visual 

• All tactics available as long as Visual Quality Objective is met. 
Riparian Features in Previously Harvested Blocks 

Area Type 

Risk Rating and Treatment Tactics 

Very low Low Mod  High Very 
High 

Riparian Reserve Zones – streams, lakes, wetlands 7 7 7 7 1,3,7 
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• Maintain the integrity of the reserves.  Meet the riparian objectives of the FSP. 
• Do not use conventional trap trees or pheromone baits within the riparian reserve. 

Riparian Management Zones – streams, lakes, wetlands  7 7 1,3,7 1,3,7 1,3,7 

• Meet riparian management zone objectives of the FSP. 
 

Riparian Features in Blocks yet to be Harvested  

Area Type Risk Rating and Treatment Tactics 

Very 
Low 

Low Mod High Very High 

Riparian Reserve Zones – streams, lakes, wetlands 7 7 7 7 1,3 

• Target removal of current attack and Y1s.  
• The removal of incidental trees to facilitate this target should be kept to a minimum.   
• Do not use conventional trap trees or pheromone baits within reserve zone. 

Riparian Management Zones – streams, lakes, wetlands 7 1,7 1,3-6 1,3-6 1,3-6 

• Do not use conventional trap trees or pheromone baits within the management zone. 
• Target beetles while maintaining the riparian objective of the FSP.   

Wildlife Tree Patch 
(Outside of riparian reserve) 

 7 7 1,3-7 1,3-7 1-7 

• Depending on the size of the infestation, a number of options are available ranging from single-tree 
treatment to full removal of the patch with substitution. 

• If the WTP is not tied to a resource feature, then look for replacement location first, providing it meets 
stand level biodiversity targets in the FSP. 

Wildlife Trees 7 7 7 7 7 

 

Coarse Woody Debris      

• Do not use green spruce to meet CWD objectives. 

 

 

 

3.5  Western balsam bark beetle (Dryocoetes confusus)     
Low to medium priority 

Ranking Rationale 

Western balsam bark beetle is considered a medium priority forest health factor in the Morice 
TSA, and a low priority forest health factor in the Lakes TSA.  However, the current Mountain 
pine beetle epidemic may place greater reliance on balsam to mitigate timber supply impacts in 
the mid-term, therefore the priority of this factor may be increased in the future.   
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Management Tactics 

The attack dynamics of balsam bark beetle do not lend themselves to direct control actions.  
Therefore, no tactical matrix has been developed for this beetle.  Management will continue to 
be restricted to the harvest of infested trees as they occur within harvest settings resulting 
from typical development planning activities.  Balsam bark beetle infested trees will not be 
explicitly targeted. 

A study measuring the extent of losses due to western balsam bark beetle in the Morice TSA 
was initiated by the Ministry of Forest and Range’s Regional Entomologist in 1999.  Ongoing 
monitoring of these permanent sample plots will provide information regarding levels of IBB 
attack and losses. 

4.0  INVASIVE PLANTS 

Background 
The introduction and spread of a variety of invasive alien plant species are adversely affecting 
ecological, economic, and social values. Among their many impacts, invasive alien plants 
threaten rare and endangered species, reduce land values and crop and forage yields, and 
decrease land and aquatic recreational use.  They reproduce rapidly, are resilient and can 
overwhelm existing native vegetation. 
 
An example is Hawkweed (Hieracium spp), which is a very aggressive invader that out-competes 
cultivated grasses and conifer seedlings.  Hawkweed grows in clonal populations that displace a 
wide range of native vegetation and produces a hay fever response in most people, leading to 
health impacts and associated personal and social costs.  It is estimated that by 2020 it will have 
an estimated annual economic impact of $60 million provincially. 
 
Invasive alien species are managed in the Nadina district through an inter-agency approach 
directed by the Northwest Invasive Plant Council, as a sub-group of the BC Invasive Plant 
Council. 

Management Objective 
To limit or prevent the introduction or spread of invasive alien species in the Nadina district by 
following the guidance of the Northwest Invasive Plant Council and the BC Invasive Plant 
Council. 
 

Management Tactic 
• Report invasive plant locations through the Invasive Alien Plants Program (IAPP), either 

directly or through the Northwest Invasive Plant Council hotline  
1-866-44WEEDS or http://www.reportaweedbc.ca ; 

http://www.reportaweedbc.ca/�
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• Recognize and report the 5 main invasive plant species of concern in the Nadina District:  
Field scabious, Spotted knapweed, Leafy spurge, Marsh plume thistle and Common 
tansy; 

• Promote awareness and facilitate species identification programs; 
• Minimize spread and establishment by managing soil disturbance as per FRPA Section 47 

and FPRA Section 17. 

5.0  OPERATIONAL ACTIVITIES 2013-2014 
 

Spruce Bark Beetle  

Reports of IBS activity by the public and tenure holders will be followed-up by District staff and 
an appropriate action plan devised.  Limited funding is available for single-tree treatment in 
high-priority areas.  Licensees are encouraged to carry out a trap tree program for mop-up and 
management purposes within their Cutting Permits. 

Current areas of concern are Ootsanee Lake, Duck Lake and Parrot Lakes where spruce were 
damaged by the fires of 2010; Red Hills park and adjacent OGMA where 26 trees were felled 
and burned March 2012; Boer Mountain bike trails and adjacent OGMA; and the east end of 
Tchesinkut lake.   Lindgren funnel traps were established in Maxan Lake, Boer Mountain, Red 
Hills OGMA and the east end of Tchesinkut Lake to monitor for spruce beetle presence in 2012.  
The traps did not collect any spruce bark beetles. 

Mountain Pine Beetle BMUs 

The District will continue to conduct the annual aerial reconnaissance to gauge the rate of 
spread and update the strategies.  As we are no longer in an ‘emergency’ situation, the use of 
Emergency Beetle Unit (EMU), Emergency Bark Beetle Management Area (EBBMA) and the 
associated funding program will no longer be in effect. Instead, specific management strategies 
and tactics for each BMU will be designed and funding allocations will be identified in the Land 
Base Investment Strategy. 

Dothistroma 

The District conducted an aerial reconnaissance of 78 randomly selected blocks on May 28, 
2012, which were first surveyed in May 2008.  The objective was to monitor and record the 
presence and magnitude of the foliar disease in the Morice TSA.  The results indicate that 47% 
of the blocks have some level of Dothistroma, which is an increase from last year.  In addition, 
three new blocks in the flight area were observed having the presence of the foliar disease. 
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Stand Development Monitoring 

The District will continue to participate in Stand Development Monitoring (SDM), another 
objective of the provincial FREP program.  In SDM, the health of managed stands is assessed 
and recorded.   The results of a SDM assessment can be used as an evidentiary base to support 
Forest Practices and Planning Regulation section 97(6) which states “a free growing stand must 
also meet the requirements, 20 years after the commencement date or 5 years after the 
completion of the last of any brushing or spacing treatments, and that it will more likely than 
not be free of forest health concerns or vegetative competition that could result in its growth 
being impeded.”   
 

 
Secondary beetle Monitoring 

Secondary beetles, such as Twig beetle (Pityogenes spp) and Ips spp usually attack dead or 
dying trees.  It has been observed that the incidence and severity of both beetles have 
increased in young pine stands, and in some cases, in healthy trees previously free of disease or 
pest.  A monitoring program has been developed using cross vane panel traps and ethanol.  
There are 2 trap locations in the Lakes TSA and 2 trap locations in the Morice TSA. 
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6.0  LIST OF RESOURCES 
 

Warren Root Collar Weevil Stand Establishment Decision Aid 
Authors: Larry McCulloch, Brian Aukema, Ken White, Matthew Lingenberg, 2009 
http://web.unbc.ca/~aukema/pdfs/2009/09McCullochBCJEM10.pdf 
 
Dothistroma Stand Establishment Decision Aid 
Authors:  Larry McCulloch, Alex Woods  2008 
http://www.forrex.org/publications/jem/ISS50/vol10_no1_art1.pdf 
 
Spruce Weevil and Western Spruce budworm Forest Health Stand Establishment Decision Aid 
Authors:  Don Heppner and Jennifer Turner  2006 
http://www.forrex.org/publications/jem/ISS38/vol7_no3_art6.pdf 
 
Forest Health Stand Establishment Decision Aid 
Authors:  Art Stock, Marnie Duthie-Holt, Sheri Walsh, Jennifer Turner and Kathie Swift  2005 
http://www.forrex.org/publications/jem/ISS27/vol6_no1_art6.pdf 
 
Provincial Bark Beetle Mangement Technical Implementation Guidelines 2003 
http://www.for.gov.bc.ca/hfp/health/fhdata/ProvBBStrategy.pdf 
 
Bark Beetle Management Guidebook 
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/beetle/betletoc.htm 
 
MSMA risk analysis report 
http://www.for.gov.bc.ca/hfp/health/MSMA/BC%20MFR%20MSMA%20Final%20Report%20June%2015
%202009.pdf 
 
Spruce Leader Weevil Hazard Rating for British Columbia, Draft V2 
Authors:  Kirstin Campbell, Chris Hawkins, March 2008 

Snowshoe Hare Population trend within harvested Landscapes in Central-Northwest British Columbia 
Authors:  Frank Doyle, Wildlife Dynamics Consulting, February 2010 
 
Northwest Invasive Plant Council website 
http://www.nwipc.org 
 
MoFR Invasive Alien Plant Program (IAPP) 
http://www.for.gov.bc.ca/hra/Plants/index.htm 

Invasive Plant Council of BC– TIPS/best management practices 
http://www.invasiveplantcouncilbc.ca/resources/targeted-invasive-plant-solutions-tips 
 
Stand Development Monitoring protocol 
http://www.for.gov.bc.ca/ftp/HFP/external/!publish/FREP/Indicators/SDM%20Protocol%202011.pdf 
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Woods, Alex J.  Albert Nussbaum, and Bill Golding. 2000. Predicted impacts of hard pine stem rusts on 
lodgepole pine dominated stands in central British Columbia. Canadian Journal of Forest Research. 30: 
476–481. 
 
Woods, A.J. 2004. Predicted impacts of hard pine stem rusts on lodgepole pine dominated stands in 
central British Columbia; Were our Assumptions Valid?  FSP Project Number Y051207. 
http://bvcentre.ca/files/research_reports/04-05ImpactsHardPineStemRusts.pdf 

 
 Woods, A.J. and Bergerud, W. 2008.  Are free-growing stands in the Lakes TSA meeting timber 
productivity expectations?  B.C. Ministry of Forests and Range, Forest Practices Branch, Victoria, B.C. 
FREP Ser. 013.FREP Report #13  http://www.for.gov.bc.ca/hfp/frep/publications/reports.htm#rep13 
(accessed on 10 January, 2013) 

 
Woods, Alex J. 2011. Is the health of British Columbia's forests being influenced by climate 
change? If so, was this predictable? Canadian Journal of Plant Pathology. 33(2): 117–126. 
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7.0  APPENDICES 

Appendix 1:  Lakes TSA Rust Occurrence Map 
Rust incidence is ubiquitous: there appear to be a random pattern of distribution and incidence.  
Therefore, rust management is not limited to areas with higher risk of infection.   
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Appendix 2: Morice TSA Rust Occurrence Map 
Rust incidence is ubiquitous: there appear to be a random pattern of distribution and incidence.  
Therefore, rust management is not limited to areas with higher risk of infection.   
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Appendix 3: Foliar Disease ID pamphlet 
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Appendix 4  Foliar Damage Assessment Procedure 
 
 
The following Free Growing Damage Standard applies to determinant growth conifer species 
including true firs, spruce, pines, and Douglas-fir.  This standard does not apply to hemlocks and 
cedars that exhibit an indeterminant growth pattern.  With determinant growth species it is 
possible to count internodes or years of growth.  This standard is based on a comparison of the 
number of years of healthy needle retention, or healthy internodes, to an assumed healthy 
average of four years of needle retention.  Determinant growth conifer species vary 
considerably in their ability to retain needles but for this standard, it is assumed that 4 years is 
the healthy benchmark. 
 
The Free Growing Damage Standard for defoliation covers damage caused by both defoliating 
insects and foliar diseases.  For all insect defoliators and all but one foliar disease, the damage 
threshold is 20%.  Dothistroma* needle blight is the sole exception.  Recent experience in 
northwest BC has shown that a 20% threshold for foliar retention is too low to define a healthy 
tree. The Free Growing Damage criteria for Dothistroma in the ICH, CWH and SBS is 50% foliar 
retention. Based on current observations of Dothistroma dynamics, a foliar retention threshold 
of 50% represents a more realistic threshold at which there is a reasonable likelihood that the 
stand will remain in a free growing condition.   
 
The pattern of defoliation varies widely among different damaging agents.  Some foliar 
diseases, for example, attack only the current year’s growth while others attack other growth, 
but leave the current year intact.  The three steps outlined below should guide surveyors to an 
appropriate call regardless of the pattern of damage.   

The following steps should be followed to estimate the extent of healthy foliage.  If a tree 
contains more than 20% of its foliage (more than 50% for Dothistroma) it is believed that the 
tree has a reasonable chance of recovery if the foliar disease or defoliating insect infestation 
were to subside, and so will be considered Free Growing.   

Step 1.  Estimate the % Live Crown 

Visually draw a line perpendicular to the stem at the lowest point a green internode exists.  
A green internode is one in which > 50% of the needles in the internode are healthy.  
Estimate to the nearest 10% the extent of live crown.  At age 10-15 healthy well-spaced 
conifer trees should normally have green needles close to the ground or 100% Live Crown.   
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Step 2.  Estimate the % of Healthy Internodes 

Normal healthy conifer species trees should have a full needle compliment on 4 elongated 
internodes. If the survey is conducted prior to bud set (July 15) the current year’s growth is 
not included.  Surveys conducted after July 15th will include the current year’s growth. Assess 
a representative branch from the midpoint of the live crown (as determined in Step 1). 
Determine how many of the four internodes have greater than 50% undamaged needles. 
Damaged needles are defined as needles that are not green. In order for an internode to be 
considered healthy, more than half of the needles in that internode must be green.  
Determine the % healthy internodes by dividing the number of healthy internodes by 4 and 
multiply by 100.  In cases where the number of healthy internodes varies from branch to 
branch at a given whorl choose a representative one.  (ie. Do not attempt to pass (or fail) a 
tree by choosing an unrepresentative branch).    

Step 3.  Estimate Extent of Foliage % 

Multiply the % Live Crown estimated in Step 1 by the % healthy internodes in Step 2, the 
product is the extent of Foliage.  If this value exceeds 20% the tree is Free Growing, provided 
it passes all of the other Free Growing Damage standard criteria.  In the case of trees 
attacked by Dothistroma needle blight this product must exceed 50%.  

*Dothistroma needle blight symptoms include a scorched appearance with most damage 
occurring at the base of trees and progressing upwards.  On individual needles bright red 
bands typically form at the interface between damaged and green foliage.  Fruiting bodies 
often form within these red bands and consist of small black ball-like structures that cause 
small rips and raised flaps in the epidermis of dead needles. 
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Examples 

       a)   b)   c)   d) 

        70% Live Crown  50% Live Crown  50% Live Crown  50% Live Crown 

        4/4 Healthy Nodes 4/4 Healthy Nodes 2/4 Healthy Nodes ¼ Healthy Nodes 

         70% X 100%  50% X 100%   50% X 50%   50% X 25%  

      = 70%   = 50%   = 25%   = 12.5% 

          2004-11-02 
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Appendix 5: Sample Standards for Detection and Treatment for bark beetle 

Detailed Aerial Survey   

1. Spot infestation locations will be collected as point features. The species and number of 
(red) attack trees containing 3 or more IBM or 10 or more IBS will be entered. 

2. Larger, continuous patch infestations will be collected as polygon features, and the 
percentage of year one and year two attack (red) trees in the polygon will be entered.  
These polygons will be generated at a collection rate of one point per second and provide as 
digital polygon data in shape file format.  

3. GPS settings will conform to the Ministry of Forests, Lands and Natural Resource Operations 
GPS standards, except for a reduced masking angle of 10 degrees to reduce down time and 
increase satellite availability. 

4. Map tracking software will be used during the detailed aerial detection flights to ensure 
adequate coverage. A shape file with the flight path will be provided within 72 hours of 
completion of the flight.  Aircraft crew and GPS time will be included in this file. 

5. The datum to be used will conform to the standards. 

 

Probing Specifications           

 

a) RIBBONING AND ESTABLISHMENT: 
• GPS locate a POC to a known survey point or an aerial photo tie such as road and 

block junctions, creeks, etc.  Mark the POC with a blazed, painted, ribboned tree 
and metal tag which states site number(s), date, bearing of first segment of line and 
crew person’s initials. 

• Survey lines will be clearly marked with designated probe ribbon at intervals not 
greater than 15 meters.  Line junctions and bearing changes will be marked with 
three ribbons.   

• At each infestation centre, a station will be established and GPS located.  An 
unattacked tree shall be blazed, painted, ribboned and metal tagged.  The tag shall 
indicate site number, distance from POC, number and classification of infested trees 
found, date, and crew's initials.  On the painted blaze, the site number, and the 
number and classification of trees found shall be written in black felt pen.  
 

b) RECORDING: 
 

 Crews are responsible for noting the following information from survey lines on field 
traverse sheets: 
• The distance and compass bearing of all access and survey lines, 
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• Site infestation centres (Waypoint ID), 
• Location of treatment trees with respect to the infestation centre, 
• Creeks and swamps, 
• Blowdown, 
• Percent of slope at 100 metre intervals, if more than 10%, 
• Percent of slope at the centre of each infestation, 
• Topography, 
• Other pest activity, 
• All field notes must be legible, have a POC, bearing change, UTM coordinates and 

any other pertinent information as required. 
 

 Probe cards may be supplied to tally the status and number of trees found at each 
infestation site: 
• All susceptible spruce trees within a 100 metre radius of any red or green attack tree 

must be assessed for beetle activity, 
• Other pest activity, 
• Access problems for treatment types (i.e. fall and burn, logging etc), 
• Recommended treatments, 
• Average DBH, height, and volume. 
 

 Level 1 CMT Recording Form shall be filled out should CMTs be encountered during the 
probing phase. 

 

 Unmapped trees: 
• Wherever unmapped trees are found along the line, a new infestation centre 

(Waypoint ID) shall be established.  This new centre shall be GPS located in the same 
manner as indicated above and numbered with the same Waypoint ID, but 
alphabetically, (i.e. L082-198A, L082-198B etc.), 

• All infestation sites must be tied into: 
-probe lines, 
-infestation centres (Waypoint ID), 
-POC or known survey point. 
 

 All beetle attacked trees which are found in the survey will be classified and noted as 
follows: 
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Attack  Code Tree Characteristics 

Pitch-out P/O Unsuccessful current attacked trees shown by external pitch tubes, 
pitch-filled galleries and no brood production.  Trees have green 
foliage. 

Current Attack C/S1 A tree which has been successfully attacked in the current year on 
more than 50% of the bole.  Foliage is green. 

Red Attack – Spruce S2 Yellow or red foliage; contains brood that is in their 2nd year cycle; 
may also contain 1st year brood 

Grey Attack – spruce G No beetle or larvae present; 3 or more years after attack 

 

 All current C/S1 and S2 coded trees will be marked with a single fluorescent orange 
paint ring at DBH or higher and sequentially numbered to signify treatment. 

 All S2 coded trees will be marked with 2 fluorescent orange paint rings at DBH or higher 
to signify no treatment. 

 Forked trees – a fork below DBH (1.3 meters) shall be considered two trees. 
 Pitch-out trees shall be marked with “P/O” using fluorescent orange paint to show that 

they have been examined.  Pitch-outs do not need to be sequentially numbered.   
 Green trees, which have survived an attack, and have no evidence of remaining beetle 

or larvae, or have other pest activity shall be marked “X” to indicate that they have been 
inspected. 

 Strip attack trees will be categorized as either C/S1 or P/O 
 

c) FINAL PRODUCT: 
 Digital submission of  a 1:10,000 scale map plus shape files that show the following: 

• Accurate plotting and labelling of infestation centres (Waypoint ID), probe 
lines, POC and sites, complete with distances and bearings, 

• Other topographic information such as roads, terrain, swamps etc., 
• Geographic location, 
• Air photo numbers, 
• UTMs 
• DBH and slope, 
• Mapsheet number, 
• Date and crew initials, 
• #C, #Y1, #Y2, #SBB, 
• Access. 
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 The contractor will submit a digital copy of a summary report (as directed by the 
Contract Officer) with at least the following information: 
• Mapsheet Number 
• Infestation site number (Waypoint ID), 
• Pest type, 
• Status and total numbers of trees found, 
• Average diameter (DBH), 
• Average Height, 
• Slope %, 
• Aspect, 
• Number of pre- or post- 1842 CMTs 
• Probe Date, 
• Crew Initials, 
• Timber Type, 
• Recommended treatment, 
• Comments. 

Discovery of Unexpected Features: 

If any archaeological sites or other resource-based infrastructure/activities are discovered 
during probing, it is the field person’s responsibility not to move or damage the item(s) and to 
record the location and description of the item(s).  The licensees designated supervisor must be 
notified immediately of any such discovery.  

Fall and Burn            

Method 
• All C/S1 and S2  trees marked with a single, orange paint ring shall be felled, bucked 

into blocks, piled and burned up to a point three (3) metres beyond the last visible 
beetle entry hole or presence of larvae.  The remainder of the tree shall be bucked 
into 2 foot sections to facilitate drying of the cambium. 

• Upon the written direction of the Contract Officer, any C/S1 or S2 that has not been 
marked or identified for treatment shall be bucked into blocks, piled and burned up 
to a point three (3) metres beyond and visible evidence of larvae under the bark. 
The remainder of the tree shall be bucked into 2 foot sections to facilitate drying of 
the cambium 

• All trees scheduled to be piled and burned shall be burned so that all of the bark 
including the cambium layer is completely destroyed. 

• Wherever possible, stumps shall be burned by locating burn piles on top of them. 
• No stumps shall exceed 30 cm in height. 
• All stumps of all marked trees shall be stripped of their bark to mineral soil unless 

burned. 
• Fall and burn operations are to be carried out with minimal disturbance to the site 

and to non-infested trees. 
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• All burning activities may be suspended or restricted at anytime due to burning 
bans.  It is the Contractor's responsibility to be informed of the venting conditions 
each day by contacting the BC Environment Air Quality Information Line for the 
Skeena Region at 1-888-281-2992. 

 

Pheromones   

Bait Placement on Trees 

1. Mark date and agency initials on bait. 

2. Place baits in prescribed pattern at specified intervals unless advised otherwise. 

3. Select large un-attacked healthy trees (greater than 20 cm dbh). 

4. Place lure on north side of tree above understory and brush with minimum height of 2 
meters above ground. 

5. Clearly identify baited tree with flagging tape, consistent with Licensee’s field marking SOP. 
6. Do not place baits within riparian reserve or management zones of any riparian feature. 
7. Do not place baits in areas that are not feasible to harvest. 

 
Conventional Trap Trees for Spruce bark beetle   

• Trees should be felled between March and the end of April and removed by the 
following winter before they become covered with excessive snow and frozen in place. 

• Sites should be clearly flagged and must be mapped to facilitate felling and subsequent 
harvesting. 

• Trees must be uninfested, have a thick bark and large diameter.  Limbs must be left 
intact so as to simulate natural blowdown. 

• Where possible, fell trees into the direction that provides the most shade as possible 
without compromising the eventual skidding opportunities. 

• Stumps must be 30 cm or less 

• Do not buck or limb 

• Trees should be felled as close to the infestation as possible and no farther away than 
0.8 km. 

• Fresh natural spruce blowdown may be incorporated into the site 

• Trap tree patches are usually groups of 12-25 trap trees felled into shaded, standing 
timber adjacent to an all-season road to facilitate eventual skidding and hauling after 
the flight.  Trap trees are much more effective in attracting beetles than pheromone 
baits and should be used whenever possible. 
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•  Pre-felled road rights-of-way, landings, and cutblock strips can be used during pre-
development as a large scale conventional trap tree program.  Their sheer numbers can 
usually compensate for lack of ideal shading. 
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Appendix 6:  MSMA Legacy trees brochure 

•  
•  
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•  
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Appendix 7:  SDM Damage Criteria 
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i http://www.for.gov.bc.ca/hfp/health/Strategy/Forest%20Health%20Strategy.pdf  
ii http://www.for.gov.bc.ca/hfp/health/fhdata/ProvBBStrategy.pdf  

http://www.for.gov.bc.ca/hfp/health/Strategy/Forest%20Health%20Strategy.pdf�
http://www.for.gov.bc.ca/hfp/health/fhdata/ProvBBStrategy.pdf�
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