


















































Jackman Flats Terrestrial Ecosystem Mapping and Management Recommendations

to young forest stands with high crown closure and moderate ladder fuels. In the Park, these
fuel types are often associated with the dense spruce dominated stands along the southwestern
boundary. Fire behaviour can be extreme, with high rates of spread and head fire intensity;
considerable suppression efforts are often required in these fuel types.

Figure 13. Map showing the fuel types in Jackman Flats Provincial Park.
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7.0 Mountain Pine Beetle Strategy

It is difficult to balance the threat of pine beetle infestation and its associated risks against
the impact of beetle treatments on Park ecosystems. BC Parks has the responsibility to
ensure that forests within parks do not endanger surrounding lands as a result of forest
health or fuels issues. They also have a responsibility to manage the ecosystems within
parks to maintain disturbance regimes and the associated forest structure and seral
distributions that provide suitable habitat for plant and animal species. As a result, the costs
and benefits of treatments and risks must be weighed.

While it is impossible to determine the potential severity of beetle attack, it is possible to
make subjective estimates of the likelihood of certain scenarios due to the present

population dynamics of the beetle and the stand types located in the Park. Three general
scenarios are presented below to facilitate discussion of treatment options and outcomes:

1. Beetle population increases dramatically resulting in high mortality of
lodgepole pine especially in the denser stands. Scattered young or mature trees and
advance regeneration would remain as well as spruce and aspen along the
southwestern edge of the Park. Mortality would be less on the open 02x dunes (C7
fuel type) but still considerable.

Impact — Mortality would be highest in the denser stands, however open 02x and 02 stands
would also experience high levels of mortality due to ‘spillover” from the dense stands. This
would result in a high crown fuel hazard in the C3, C4, and C5 fuel types for the short term
due to curing. Over the long term surface fuel hazard would rise as trees decay and become
coarse woody debris. Stand structure would change to shrub herb or pole sapling with
occasional surviving young or mature trees. Snags and coarse woody debris would increase
proportionally, which would provide habitat for numerous insects, birds, and mammals.
These snags would also provide an altered microclimate for pine regeneration. Some lichen
communities might increase, especially those with Cladina mitis and Stereocaulon
condensatum, however species such as Peltigera aphosa and other lichen species requiring
partial shade in forested sites would be negatively affected by the increase in solar
insolation.

Post Attack Treatment — The increase in fire hazard associated with the fuels in the denser
stands in the Park would require fuels reduction treatments. This would negate some of the
benefits associated with snags and coarse woody debris and have an impact on advance
regeneration. If clean up was not relatively prompt (within the first 3-5 years after attack),
Worksafe regulations would reduce the ability of crews to retain snags due to hazard tree
concerns. Open stands could be left untreated as fuel loading would be low.

Probability — Moderate to High given the current beetle dynamics and stand characteristics
in the Park.
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2. Beetle population increases moderately resulting in partial mortality and a
mosaic of scattered dead trees and patches of dead trees.

Impact — Tree mortality would probably be highest in the denser pine stands with more
limited morality in the 02 and 02x ecosystems. Fuel hazard would increase in localized areas
where mortality was highest. Single dead attacked trees would not affect fire behaviour
dramatically at the stand level and would provide forage and habitat for a variety of birds
and insects. Coarse woody debris would rise moderately over time but as current levels are
relatively low, increases in surface fuel would be negligible except in areas of high
mortality. The effect on lichen communities would largely be restricted to those requiring
shaded conditions and would be minimal due to the patchy nature of tree mortality.

Post Attack Treatment — Fire hazard associated with the fuels in stands with high mortality
might require localized fuels reduction treatments, however the extent and continuity of
fuels would need to be assessed. Falling and burning could be employed in areas where
beetle attack resulted in moderate densities of standing dead trees.

Probability — Moderate given the current beetle dynamics and the large areas of low-
density pine associated with 02 and 02x ecosystems which reduce the susceptibility of these
stands to beetle attack.

3. Mortality rates could continue at current levels or decrease.

Impact — There would be little associated impact upon the Park. Continued snag and coarse
woody debris recruitment would occur.

Post Attack Treatment — Current fall and burn could be continued or halted.

Probability — Low given the current dynamics of the beetle population in BC and this region
and the stand characteristics in much of the Park.

Assuming that the rough subjective probabilities are relatively reflective of real outcomes, either
moderate or high mortality can be expected in the Park. A stabilized or decreased beetle
population is relatively unlikely. The outcomes of the low, moderate and high mortality
scenarios are dramatically different.

A decision whether to implement a treatment strategy or not is reflective of the resource
manager’s attitude towards risk, the cost of the treatment strategy, the anticipated effectiveness
of the strategy, and the benefits associated with the strategy. A risk averse approach would
assume that the worst scenario is most likely to occur, leading to a treatment strategy that
would reduce the probability of that state of nature occurring or reduce the impacts of its
occurrence. A strategy that accepts risk would assume that the scenario that will occur is likely
to be positive, having no or moderate beetle attack, and negligible impacts. This approach
accepts risk and reduces the costs associated with more expensive treatment options.
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7.1 Treatment Strategies

Three potential treatment strategies are briefly outlined below. It is recommended that the two
strategies that involve active management not be considered in areas where ecosystem
sensitivity to disturbance is High. Table 4 shows a comparison of the impacts of the three
strategies outlined below and the three scenarios previously described. A combination of all
three approaches, depending upon the ecosystem and stand characteristics of specific areas
within the Park, may be the most appropriate response to managing the population and effects
of the beetle.

Do nothing

This strategy is passive and takes a wait and see approach. It is cost effective on the short-term
but depending on attack levels and mortality, future costs associated with fuel may be
considerable. It is most appropriate in areas where susceptibility to beetle is low, when beetle
populations are endemic, or when the negative effects of treatments outweigh the benefits.

Fall and Burn

Fall and burn, combined with beetle probes to identify green attacked trees, is designed to
reduce beetle populations by essentially predating on the beetle. The effectiveness of this
treatment is highest when population numbers are low, becoming ineffective when populations
reach large or epidemic levels. It has minimal impact upon fuel loading and therefore its use is
limited to its ability to control beetle populations. This treatment may be most appropriate in
stands where susceptibility to beetle is moderate such as in mixed or low density stands, where
beetle population numbers are low, or where more intensive treatments are not feasible for
tinancial or ecological reasons.

The location of fall and burn activities should be determined by beetle probes but restricted to
areas with Very Low to Moderate Sensitivity to Disturbance.

Stand Thinning

Stand thinning can be carried out on selected stands with characteristics that make them the
most susceptible to beetle attack. This strategy takes a more proactive approach than the Fall
and Burn treatment, as it attempts to reduce the vulnerability of stands to attack by altering
stand conditions favourable to beetle attack. It provides additional value in that it helps reduce
fuel in the event of high tree mortality. The goals of this treatment are to reduce stand density to
400-600 sph (with inter-tree spacing of 4-5 metres) and retain the largest and healthiest
individuals. While stand thinning may reduce susceptibility to beetle attack, it does not make
the stand invulnerable. It is most appropriate in stands where susceptibility is high. The most
effective stands to “beetle proof” using thinning are:

* between the ages of 60-120
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e >20 cm in dbh

¢ stands with lodgepole pine densities between 900-1600 sph

¢ windfirm

e disease free, with infested trees comprising <10% of the total stand (Whitehead et al,

2004).

Stand thinning should be restricted to Very Low-Moderate Sensitivity areas. Implementation
should ensure that variations in density and distribution of trees in some treated stands be
considered to create structural diversity. Although this reduces the effectiveness of the ‘beetle
proofing’ it will help manage for biodiversity goals.
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Table 4. A comparison of the costs and benefits of three treatment strategies and three levels of tree mortality.
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8.0 Recreational Access Impacts

Restrictions on bike and vehicle access, particularly ATVs, implemented by BC Parks, are
important in preserving the ecosystems within the Park. During the field reconnaissance for this
project, current ATV use was noted on the southwestern side of the Park. While this was limited
in extent, the areas in which it was noted had significantly lower lichen cover than undisturbed
areas. These ecosystems lack resilience to withstand frequent intense disturbance. BC Parks
should review unofficial and official access routes in the Park and improve or install barriers to
specifically prevent ATV use. Educational signage should be used at these points.

If it is not already known, BC Parks might want to consider determining the cause of the
change in the water table on dry 09 site series where young pine are currently growing and
investigate whether mitigation measures are possible or desirable.
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10.0 Appendix A — Data Dictionary for Jackman Flats

DATA FIELDS

Code Description

PA_NAME Protected Area Name

FCODE ArcGIS reference field

POLY_NBR Polygon number

SOURCE Data source

BGCUNIT Biogeoclimatic unit (combined BGC zone/subzone/variant)

ASP Aspect

FUEL_CR Crown fuel loading class

FUEL_SU Surface fuel loading class

FUEL_LD Ladder fuel loading class

FUEL_AL Combined fuel loading class

SG Site group

ECO1_DEC 1% ecosystem component - % decile

ECO1_SS 1% ecosystem component - site series

ECO1_SMf1 1% ecosystem component - 1 site modifier

ECO1_SM2 1*' ecosystem component - 2™ site modifier

ECO1_SM3 1% ecosystem component - 3" site modifier

ECO1_STR 1% ecosystem component - structural stage

ECO1_STD 1% ecosystem component — stand composition modifier

ECO2_DEC 2" ecosystem component - % decile

ECO2_SS 2" ecosystem component - site series

ECO2_SM1 2" ecosystem component - 1% site modifier

ECO2_SM2 2" ecosystem component - 2™ site modifier

ECO2_SM3 2" ecosystem component - 3" site modifier

ECO2_STR 2" ecosystem component - structural stage

ECO2_STD 2" ecosystem component - stand composition modifier

ECO3_DEC 3" ecosystem component - % decile

ECO3_SS 3" ecosystem component - site series

ECO3_SM1 3" ecosystem component - 1*' site modifier

ECO3_SM2 3" ecosystem component - 2" site modifier

ECO3_SM3 3" ecosystem component - 3“ site modifier

ECO3_STR 3" ecosystem component - structural stage

ECO3_STD 3" ecosystem component - stand composition modifier

AREA Polygon area in hectares

FUEL_TYPE Fuel type according to National benchmark fuel types

SENS Ecosystem sensitivity to disturbance

DENS_HAZ Lodgepole pine density as indicator of susceptibility to mountain pine
beetle
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FIELD DESCRIPTIONS

SOURCE

Code Description

G Ground inspection plot — data recorded on plot cards from the ground
P Photo interpretation — data interpreted from air photo

\Y Visual inspection — data noted on air photos

BIOGEOCLIMATIC UNIT (ZONE/SUBZONE/V ARIANT)

Code Description

SBSdh Dry Hot Sub-Boreal Spruce

ASPECT

CODE NAME DESCRIPTION

w Warm slopes >35% and between 135° to 285°

C Cool slopes >35% and between 285° to 135°

G Gentle slopes < 35%

SITE GROUP

Code | Site Name Comments

Group

CWHms1 units

01 Z0 FdSx — Rough-leaved submesic to mesic/poor to medium sites (zonal)
Ricegrass

02 DR Pl — Velvet-leafed very dry/poor sites on deep sand, bedrock or very
blueberry - Lichen thin soils

03 DR Fd - Lichen subxeric to xeric/poor sites

04 DR Pl — Pinegrass \ Feather subxeric to submesic/poor to medium sites
moss

05 MP Pl — Labrador tea mesic/poor sites

06 MR Pl — Spruce - Subhygric/medium to rich sites
Thimbleberry

09 WE Sb - Sphagnum wet/poor sparsely forested bog

CB Cutbank

CF Cultivated Field

SITE MODIFIERS

Code

Name

Description

an

anthropogenic

sites on extensive disturbed soils, usually associated
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Code |Name Description
with construction spoils.
X drier than typical drier than typical range for site series
po poor productivity sites with poorer than normal productivity for site unit
ri ridge sites on pronounced ridge crests
sh shallow sites with predominantly shallow (<1m) soils
sl slope sites with slopes 35-70%

STRUCTURAL STAGE (RIC 1998)

Code Description
1 Sparse/bryoid < 20% shrub cover, < 10% tree cover
2 Herb - herb dominated communities; <10% tree cover, < 20% shrub cover
3 Shrub/Herb — > 20% shrub cover, tree cover < 10%
4 Pole/Sapling - trees > 10m tall have overtopped shrub and herb layer; dense stands
usually less than 40 yrs since disturbance; includes stagnated older stands
5 Young Forest - self-thinning evident with canopy layers developed; more open than
PS; usually 40-80 yrs
6 Mature Forest - main canopy trees mature; well-developed understory often with
advance regen; usually 80-250 yrs
7 Old Forest - old structurally complex stands with snags and CWD; > 250 yrs
FUEL TYPE
Code Description
c2 Coniferous, pole sapling stands (<40 yrs) with high stem density and high crown
closure (>80%)
C3 Coniferous, young forests with moderate to closed canopies
C4 Coniferous, shrub-herb stands (< 10m), and pole sapling stands (> 10m and <
40 yrs) with moderate to closed canopies
C5 Coniferous, mature and old stands
C7 Coniferous, pole sapling and young forest stands with open canopies
D1 Deciduous stands
M2 Mixed deciduous/coniferous stands
O1b Grass or shrub dominated with little tree cover
Non-fuel | Any significant areas with non-flammable materials (i.e. rock or pavement) or
water bodies

SENSITIVITY TO DISTURBANCE

Code Description

Very Low | Very low sensitivity to disturbance
Low Low sensitivity to disturbance
Moderate | Moderate sensitivity to disturbance
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\ High \ High sensitivity to disturbance

DENSITY HAZARD

Code Description

Low < 250 stems of lodgepole pine per hectare
Moderate | 250-750 stems of lodgepole pine per hectare
High > 750 stems of lodgepole pine per hectare
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About B. A. Blackwell & Associates Ltd.

We are Canadian forestry consultants dedicated to providing high quality, cost-efficient
professional forestry and environmental management services. We have diverse
experience in a range of forest management disciplines and are at the forefront of
Canadian forestry and forestry practice in BC.

We are based in North Vancouver and Williams Lake, BC. For more information about
us please visit http://www.bablackwell.com.

Sustainable Forest Management

We have diverse experience in a range of forest management disciplines. Services
include: Forest Fire Management, Forest Engineering, Silviculture, Bioenergy, Forest
Health, Pine Beetle, Danger Tree and Windthrow Management, Timber Valuation, Forest
Practices Audits, Forestry Research.

GIS & Cartography

Our leading-edge GIS department has wide-ranging capabilities in programming, GIS
analysis, and cartography. We offer professional consulting and technical services in the
areas of Digital Mapping, GIS Applications and Spatial Analysis.

For more information about us please visit http://www.bablackwell.com.



