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site series: sites capable of producing the same late seral or climax plant
communities within a biogeoclimatic subzone or variant.

stand attributes: the components of a forest stand. See Appendix 5.

stand level: the level of forest management at which a relatively homogeneous
land unit can be managed under a single prescription, or set of treatments, to
meet well-defined objectives.

stand-initiating events: occir when natural disturbances such as wildfire,
wind, landslides, and avalanches significantly alter an ecosystem. In most cases
there is considerable mortality of plant species, some degree of site disturbance
and the initiation of successional processes that will form a new plant community
with a different structure and likely a different composition than its predecessor.

stand-maintaining events: the fairly frequent occurrence of wildfires, either as
surface or surface and crown fires, which serve to maintain an ecosystem at a
particular successional stage. This may result in a “fire climax,” such as is found
in the Ponderosa pine or interior Douglas-fir types, or in a coastal forest of mid-
seral tree species in relatively even-aged stands.

structural attributes: components of a forest stand (including living and dead
standing trees, canopy architecture, and fallen dead trees) which together
determine stand structure.

threatened or endangered species: indigenous species that are either
threatened or endangered, and identified as “red listed” by the Ministry of
Environment, Lands and Parks.

uneven-aged management: a silvicultural system designed to create or
maintain and regenerate an uneven-aged stand structure. Single tree and group
selection are uneven-aged silvicultural systems.

viable population:  a self-sustaining population with a high probability of
survival despite the foreseeable effects of demographic, environmental and
genetic stochasticity and of natural catastrophes. ‘

wildlife tree: a standing live or dead tree with special characteristics that
provide valuable habitat for the conservation or enhancement of wildlife.
Characteristics include large diameter and height for the site, current use by
wildlife, declining or dead condition, value as a species, valuable location, and
relative scarcity. ‘ :

wildlife tree patch: an area specifically identified for the retention and
recruitment of suitable wildlife trees. It can contain a single wildlife tree or
many. A wildlife tree patch is synonymous with a group reserve.
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Appendix 1. Landscape level biodiversity concepts

Forest habitats can be grouped into three categories at the landscape level: early
seral stage, mid-seral stage and late seral stage (old growth). Species diversity is
generally greatest in early and late seral stages.

Vertebrates tend to be associated with the structural attributes typical of a seral
stage at a stand scale, rather than with stand age per se. It is therefore possible to
maintain populations of most vertebrate species by providing the necessary
structural attributes. What is less clear is how much habitat is required to do this.

Other species are believed to be tied to the interior microclimate conditions of
late seral forests. These species include some plants, especially epiphytes, and
invertebrates. Thus, to maintain populations of these species, it may be necessary
to preserve blocks of old growth sufficiently large to provide suitable interior
microclimate conditions.

‘Fragmentation

Fragmentation is the process of transforming large contiguous forest patches into
one or more smaller patches surrounded by disturbed areas. This occurs naturally
through such agents as fire, landslides, windthrow and insect attack. In the
managed coastal forest, timber harvesting and related activities have been the
dominant agent of disturbance during this century.

Fragmentation leads to declines in biodiversity in three ways. One is through the
actual loss of habitat in the conversion of forests from natural to managed stands.
The second is through the increase in microclimatic and biotic edge effects (see
the following section) as the size of forest patches is reduced. The third is
through the increasing isolation of the remaining forest patches, which can
impose barriers to gene flow and dispersal.

Rate of cut, cutblock size and distribution, and silvicultural system all influence
fragmentation. In British Columbia, the overall rate of cut is the major factor
determining the amount of fragmentation that will occur. The higher the rate of
cut, the faster the proportion of older seral stands will decline. If a landscape 18
dominated initially by older forest, some conversion to younger forest will
increase the abundance of species which thrive in edge environments (see the
following section). At some threshold, however, species requiring an older forest
will begin to be lost. At what level of cut the threshold will occur is uncertain,
though the higher the cut, the greater the risk to species requiring mature forest.
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Edge effects and forest interior

At the boundary between older forest and newly harvested areas an edge
environment is created which affects conditions within the forest. Along a
transect from the open cutblock environment, through the edge, and into the
forest there are strong gradients of light intensity, temperature, wind, relative
humidity, and patterns of snow accumulation and melt. These microclimatic
edge effects penetrate into the forest to varying distances depending on the
variable measured, but very little edge influence penetrates farther than
100-200 m (2—4 tree heights in coastal British Columbia) into the forest. The
magnitude of an edge effect is influenced by the surrounding vegetation and
topography. The boundary between well-established second-growth and old-
growth forest is less distinct than the boundary between a recent clearcut and
the same old-growth. Similarly, an edge that is protected by topographic features
such as bluffs or the margins of a gully is less influenced by the surrounding
open environment than an edge that is fully exposed.

Biotic edge effects occur when species associated with open areas or edges
penetrate the intact forest. These species affect forest interior dwellers through
the processes of predation, competition, and parasitism. Biotic edge effects are
less well understood than microclimatic edge effects, but can exert influence
farther into the forest because of the mobility of animals and the invasive plants
they disperse. As natural forests are converted to managed stands, remnant
patches of forest become smaller. As patch size decreases, the edge becomes a
greater proportion of the total forest area. Forest interior is the area uninfluenced
by microclimatic or biotic edge effects. Edges have been traditionally viewed as
good habitat for wildlife, and it is true that some important game species thrive in
edge habitats during certain seasons.

However, forest edges have a negative effect on other species, notably some
songbirds that experience increased levels of nest predation. Past attempts to
increase edges in managed forests have increased some species at the expense of
others.

A patch of forest 400 m wide will generally contain little, if any, forest interior.
We recommend targeting 600 m as a minimum width when providing forest
interior is a management objective. This should give a core of 200 m in the
centre, which is buffered from most microclimatic edge effects. Managers
wishing to protect the interior of a FEN from possible biotic edge effects should
consider minimum sizes substantially greater than those required for
microclimatic edge effects.
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Reserves

Forest reserves are fragments of what were once much larger biotic communities.
They may be areas requiring special management or even total protection from
harvesting. Reserves are necessary within managed landscapes to maintain
natural ecological conditions for those species that depend on them. They can be
established, for example, to conserve tracts of old growth that are sufficiently
large to maintain forest interior microclimate conditions, or to protect special
areas such as wetlands, calcareous and serpentine bedrock exposures, and '

riparian ecosystems.

Biodiversity is not distributed evenly across the landscape. Certain areas are
especially rich in the numbers of species or unique habitats they support. These
areas may play critical roles in the maintenance of biodiversity at the landscape
level and they therefore merit special attention. Estuaries and riparian ecosystems
are important examples of such areas. Not only do they influence aquatic habitat,
but they also offer a unique interface between terrestrial and aquatic habitats.

Forest managers should also strive to preserve representatives of the different
types of forest ecosystems in British Columbia, because different types of forest
harbour different species. Some of these ecosystems may harbour endangered or
valuable species that have yet to be discovered, such as insects or fungi. Recent
work on southern Vancouver Island by entomologists from the Royal British
Columbia Museum and the University of Victoria suggests that there are
hundreds of species of forest insects that are unknown to science.

Linkages among reserves

Unless they are extremely large, reserves will not be able to maintain viable
populations or ecological and evolutionary processes the way whole ecosystems
can. For example, while some species disperse well between forest fragments,
others found in old-growth forests (such as flightless invertebrates) are poor
dispersers and are thus vulnerable to isolation impacts. Small populations of
animals and plants that are restricted to forest fragments and isolated by roads
and other barriers may not survive in the long term.

To avoid this problem, reserves should be linked as much as possible. These
linkages can provide important seasonal and annual movement corridors for
some species, and critical habitat for the dispersal of other species among
isolated habitat fragments.
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Threatened and endangered species

The intent of these guidelines is to maintain habitat diversity at the landscape and
stand levels so that viable populations of all native species can be maintained.
Species known to be threatened or endangered may require specific habitat
management strategies to address their needs if the general landscape level
approach is inadequate. Where they are present, it is important that threatened
and endangered species receive special emphasis. Actions needed to protect and
enhance populations of threatened and endangered species are specified in the
Managing Identified Wildlife Guidebook.
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Appendix 2. Comparison of biodiversity emphasis options

Note: The lower biodiversity emphasis option was established based on the
assumption that it would not be applied to more than approximately half
of the area of any subzone within a subregional plan or Forest District.

Biodiversity factors

Range of management alternatives

Forest Practices Code with Biodiversity Guidebook options

Lower biodiversity

Intermediate biodiversity

Higher biodiversity

and recommendations emphasis emphasis emphasis
Risk to biodiversity higher intermediate lower
Timber impact lower intermediate higher

% Old seral area?

% Mature seral area?
% Early seral area?
Patch size distribution
Connectivity and
linkages

% area in forest
interior conditions

WTP area®

WTP inter-patch distance

(natural %—12%) x .5
25% of natural
no limit®

Distribution as
recommended

FENs up to % target
for old seral area

10-25% of old
forest area

WTPY as
recommended

500 m

(natural %—12%) x.5
50% of natural
2 x natural

Distribution as
recommended

FENs as
recommended

25-50% of old
forest area

WTPd as
recommended

500 m

(natural %—12%) x .75
75% of natural
1.5 x natural

Distribution as
recommended

FENSs as
recommended

25-50% of old
forest area

WTPY as
recommended

500 m

cwbDe® 50% natural 50% natural 50% natural
a8 See Appendix 4.

b Subject to old and mature area requirements being met.

¢ wildlife tree patch; see the section “Stand management of maintain biodiversity.”

d See Table 20. '

e

Coarse Wobdy Debris.
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Appendix 3. Biogeoclimatic units, natural disturbance types and locations

Zone Subzone Variant (if applicable)? NDTb Region(s)®

AT - Alpine Tundra : NDT5 Al

BG - Bunchgrass
BGxh — Very Dry Hot BG

BGxh1 — Okanagan BGxh NDT4 K
BGxh2 — Thompson BGxh NDT4 K
BGxh3 — Fraser BGxh NDT4 C
BGxw — Very Dry Warm BG
BGxw1 — Nicola BGxw NDT4 K
BGxw2 — Alkali BGxw NDT4 C
BWBS - Boreal White and Black Spruce
BWBSdk — Dry Cool BWBS -
BWBSdk1 — Stikine BWBSdk NDT3 G,R
BWBSdk2 — Liard BWBSdk NDT3 G, R
BWBSmw — Moist Warm BWBS
BWBSmw1 — Peace BWBSmw NDT3 G
BWBSmw2 — Fort Nelson BWBSmw NDT3 G
- BWBSwk — Wet Cool BWBS
BWBSwk1 — Murray BWBSwk NDT3 G
BWBSwk2 — Graham BWBSwk - NDT3 G
BWBSwk3 — Kledo BWBSwk NDT3 G
BWBSvk — Very Wet Cool BWBS NDT3 R
CDF ~ Coastal Douglas-fir
CDFmm ~ Moist Maritime CDF NDT2 \Y
CWH - Coastal Western Hemlock
CWHxm - Very Dry Maritime CWH
CWHxm1 — Eastern CWHxm NDT2 \
CWHxm2 — Western CWHxm NDT2 \
CWHdm — Dry Maritime CWH NDT2 \'
CWHds — Dry Submaritime
CWHds1 — Southern CWHds NDT2 \Y
CWHds2 — Central CWHds NDT2 \
CWHmm — Moist Maritime CWH
CWHmm1 — Submontane CWHmMm NDT2 \Y
CWHmm2 — Montane CWHmMm NDT2 \Y
CWHms — Moist Submaritime CWH
CWHms1 — Southern CWHms NDT2 \
CWHms2 Central CWHms NDT2 \'
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Zone Subzone Variant (if applicable)? NDTP Region(s)°®

CWHwh — Wet Hypermaritime

CWHwh1 — Submontane CWHwh NDT1 v
CWHwh2 — Montane CWHwh NDT1 \Y)
CWHwm — Wet Maritime NDT1 R
CWHws — Wet Submaritime
’ CWHws1 — Submontane CWHws NDT2 R
CWHws2 — Montane CWHws NDT2 R,V
CWHUvh - Very Wet Hypermaritime
CWHvh1 — Southern CWHvh NDT1, NDT3 V
CWHvh2 — Central CWHvh NDT1,NDT3 R
CWHvm — Very Wet Maritime
CWHvm1 — Submontane CWHvm NDT1,NDT3 R,V
CWHvm2 — Montane CWHvm NDT1,NDT3 R,V
CWHvm3 — Central CWHvm NDT1 R,V

.

ESSF - Engelmann Spruce-Subalpine Fir

ESSFxc — Very Dry Cold ESSF NDT3 K
ESSFxcp — Very Dry Cold Parkland ESSF NDT5 K
ESSFxv — Very Dry Very Cold ESSF ' NDT2 C
ESSFxvp — Very Dry Very Cold Parkland ESSF NDT5 C
ESSFdc - Dry Cold ESSF

ESSFdc1 — Okanagan ESSFdc NDT3 K, N

ESSFdc2 — Thompson ESSFdc NDT3 K
ESSFdcp — Dry Cold Parkland ESSF

ESSFdcp1 — Okanagan ESSFdcp NDT5 K;N

ESSFdcp2 — Thompson ESSFdcp NDT5 K
ESSFdk — Dry Cool ESSF NDT3 N
ESSFdkp — Dry Cool Parkland ESSF : NDT5 N
ESSFdv - Dry Very Cold ESSF NDT3 K
ESSFdvp — Dry Very Cold Parkland ESSF NDT5 K
ESSFmc — Moist Cold ESSF NDT2 R
ESSFmcp — Moist Cold Parkland ESSF NDT5 G, R
ESSFmk — Moist Cool ESSF NDT2 R
ESSFmkp — Moist Cool Parkland ESSF NDT5 R

a  Bjogeoclimatic units of British Columbia as of October 1994.

b Natural disturbance types:
NDT1 Rare stand-initiating events
NDT2 Infrequent stand-initiating events
NDT3 Frequent stand-initiating events
NDT4 Frequent stand-maintaining fires
NDT5 Alpine tundra and subalpine parkland ecosystems.

¢ Forest regions: C — Cariboo, G — Prince George, K — Kamiloops, N — Nelson, R — Prince Rupert, V — Vancouver.
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Zone Subzone Variant (if applicable)? NDTP Region(s)®

ESSFmm — Moist Mild ESSF

ESSFmm1 — Raush ESSFmm NDT2 G

ESSFmm2 — Robson ESSFmm NDT2 G
ESSFmmp — Moist Mild Parkland ESSF

ESSFmmp1 — Raush ESSFmmp NDT5 G

ESSFmmp2 — Robson ESSFmmp NDT5 G
ESSFmv — Moist Very Cold ESSF

ESSFmv1 — Nechako ESSFmv NDT2 G

ESSFmv2 — Bullmoose ESSFmv NDT2 G

ESSFmv3 — Omineca ESSFmv NDT2 G, R

ESSFmv4 — Graham ESSFmv NDT2 G
ESSFmvp — Moist Very Cold Parkland ESSF

ESSFmvp1— Nechako ESSFmvp NDT5 G

ESSFmvp2 — Bullmoose ESSFmvp NDT5 G

ESSFmvp3 — Omineca ESSFmvp NDT5 G, R

ESSFmvp4 — Graham ESSFmvp NDT5 G
ESSFmw — Moist Warm ESSF NDT2 K,V
ESSFmwp — Moist Warm Parkland ESSF NDT5 K,V
ESSFwc — Wet Cold ESSF

ESSFwc1 — Columbia ESSFwe NDT1, NDT2 K, N

ESSFwc2 — North. Monashee ESSFwe  NDT1 G, K N

ESSFwc3 ~ Cariboo ESSFwc NDT1 C, G

ESSFwc4 — Selkirk ESSFwe NDT1, NDT2 K, N
ESSFwep — Wet Cold Parkland ESSF

ESSFwcp2 — North. Monashee ESSFwep NDT5 G, KN

ESSFwep3 — Cariboo ESSFwep NDT5 C G

ESSFwcp4 — Selkirk ESSFwep NDT5 K, N
ESSFwk — Wet Cool ESSF

ESSFwk1 — Cariboo ESSFwk NDTH C,G

ESSFwk2 — Misinchinka ESSFwk NDT1 G
ESSFwm — Wet Mild ESSF NDT1,NDT2 N
ESSFwmp ~ Wet Mild Parkland ESSF ' NDT5 N
ESSFwv — Wet Very Cold ESSF NDT1 R
ESSFwvp — Wet Very Cold Parkland ESSF NDT5 R
ESSFvc —~ Very Wet Cold ESSF NDTH K, N
ESSFch — Very Wet Cold Parkland ESSF NDT5 K, N
ESSFvv — Very Wet Very Cold ESSF NDT1 K
ESSFvvp — Very Wet Very Cold Parkland ESSF NDT5 K
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Zone Subzone Variant (if applicable)? NDTb Region(s)°®
ICH - Interior Cedar-Hemlock
ICHxw — Very Dry Warm ICH NDT4 N
ICHdk — Dry Cool ICH NDT3 C
ICHdw — Dry Warm ICH NDT3 N
ICHmMc - Moist Cold ICH
ICHmc1 — Nass ICHmc NDT2 R
iCHmc1a — Amabilis Fir Phase, ICHmc1 NDT2 R
ICHmMc2 — Hazelton ICHmc NDT2 R
ICHmk — Moist Cool ICH
[CHmMk1 — Kootenay ICHmK NDT3 K, N
ICHmMk2 — Thompson ICHmk NDT3 K
ICHmMk3 — Horsefly ICHmk NDT2 C
ICHmMm — Moist Mild ICH NDT2 G
ICHmw — Moist Warm ICH
ICHmw1 — Golden ICHmw NDT2 N
ICHmw2 — Columbia-Shuswap ICHmw  NDT2 K, N
ICHmMmw3 — Thompson ICHmMmw NDT3 K, N
ICHwc — Wet Cold ICH NDT2 R
ICHwk —Wet Cool ICH
ICHwk1 — Wells Gray ICHwk NDT1 G, K, N
[CHwk2 — Quesnel ICHwk NDT1 .C
ICHwk3 — Goat ICHwk NDTH G
CHwk4 — Cariboo ICHwk NDTH CG
ICHvc - Very Wet Cold ICH NDTH R
ICHvk — Very Wet Cool
' ICH ICHvk1 - Mica ICHvk NDTH K, N
ICHvk2 — Slim ICHvk NDTA G
IDF - Interior Douglas-fir
IDFxh — Very Dry Hot IDF
IDFxh1 — Okanagan IDFxh NDT4 K, N
[DFxh1a — Grassland Phase, IDFxh1 NDT4 K
IDFxh2 — Thompson IDFxh NDT4 K
IDFxh2a — Grassland Phase, IDFxh2 NDT4 K

2 Biogeoclimatic units of British Columbia as of October 1994.

b Natural disturbance types:

NDT1 Rare stand-initiating events

NDT2 !Infrequent stand-initiating events

NDT3 Frequent stand-initiating events

NDT4 Frequent stand-maintaining fires

NDT5 Alpine tundra and subalpine parkland ecosystems.

¢ Forest regions: C — Cariboo, G - Prince George, K — Kamloops, N — Nelson, R — Prince Rupert, V — Vancouver.

86



Biodiversity Guidebook

Zone Subzone Variant (if applicable)? NDT® Region(s)®
IDFxm — Very Dry Mild IDF NDT4 C
IDFxw — Very Dry Warm IDF NDT4 C
IDFdk — Dry Cool IDF , ;
IDFdk1 — Thompson IDFdk NDT4 K
IDFdkia — Grassland Phase, IDFdk1 NDT4 K
IDFdk2 — Cascade IDFdk NDT4 K
IDFdk3 — Fraser IDFdk NDT4 C
IDFdk4 — Chilcotin IDFdk NDT4 C
IDFdm — Dry Miid IDF
IDFdm1 — Kettie IDFdm NDT4 K, N
IDFdm2 — Kootenay IDFdm : NDT4 N
IDFmw — Moist Warm IDF
IDFmw1 — Okanagan IDFmw NDT4 K
iDFmw2 — Thompson IDFmw NDT4 K
IDFww — Wet Warm IDF NDT4 A
MH - Mountain Hemlock
MHmMm — Moist Maritime
MH MHmm1 — Windward MHmm NDT1 R,V
MHmMmM2 — Leeward MHmm NDT1 R, V
MHmmp — Moist Maritime Parkland
MH MHmmp1 — Windward MHmmp NDT5 R,V
MHmmp2 — Leeward Mhmmp NDT5 \
MHwh — Wet Hypermaritime MH
MHwh1 — Windward MHwh NDT1 \"
MHwh2 ~ Leeward MHwh NDTH1 R,V
MHwhp — Wet Hypermaritime Parkland MH
MHwhp1 — Windward MHwhp NDT5 V
MHwhp2 — Leeward MHwhp NDT5 RV
MS - Montane Spruce
MSxk — Very Dry Cool MS NDT3 C, K
MSxv — Very Dry Very Cold MS NDT3 C
MSdc - Dry Cold MS NDT3 K
MSdk — Dry Cool MS NDT3 N
MSdm — Dry Mild MS
MSdm1 — Okanagan MSdm NDT3 K, N
MSdm2 — Thompson MSdm NDT3 K
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Zone Subzone Variant (if applicable)? NDTP Region(s)°®
PP - Ponderosa Pine
PPxh — Very Dry Hot PP
PPxh1 — Okanagan PPxh NDT4 K
PPxh2 — Thompson PPxh NDT4 K
PPdh — Dry Hot PP
PPdh1 — Kettle PPdh NDT4 N
PPdh2 — Kootenay PPdh NDT4 N
SBPS — Sub-Boreal Pine-Spruce
SBPSxc — Very Dry Cold SBPS NDT3 C
SBPSdc — Dry Cold SBPS NDT3 C
SBPSmc — Moist Cold SBPS NDT3 G, R
SBPSmk — Moist Cool SBPS NDT3 C
SBS - Sub-Boreal Spruce
SBSdh — Dry Hot SBS
SBSdh1 — McLennan SBSdh NDT3 G
SBSdh2 — Robson SBSdh NDT3 G
SBSdk — Dry Cool SBS NDT3 G, R
SBSdw — Dry Warm SBS
SBSdw1 — Horsefly SBSdw NDT 3 C,G
SBSdw?2 — Blackwater SBSdw NDT3 C,G
SBSdw3 — Stuart SBSdw NDT3 G
SBSmc - Moist Cold SBS
SBSmc1 — Moffat SBSmc NDT3 C
SBSmc2 - Babine SBSmc NDT3 C,G,R
SBSmc3 — Kluskus SBSmc NDT3 G
SBSmh — Moist Hot SBS NDT3 C,G
SBSmk — Moist Cool
' SBS SBSmk1 — Mossvale SBSmk NDT3 G
SBSmk2 - Williston SBSmk NDT3 G
SBSmm — Moist Mild SBS NDT3 K
SBSmw — Moist Warm SBS NDT3 C,G

a  Bjogeoclimatic units of British Columbia as of October 1994.

b Natural disturbance types:
NDT1 Rare stand-initiating events
NDT2 Infrequent stand-initiating events
NDT3 Frequent stand-initiating events
NDT4 Frequent stand-maintaining fires
NDT5 Alpine tundra and subalpine parkland ecosystems.

¢ Forest regions: C — Cariboo, G — Prince George, K — Kamloops, N — Nelson, R — Prince Rupert, V — Vancouver.

88



Biodiversity Guidebook

Zone Subzone Variant (if applicable)? NDTP Region(s)¢

SBSwk — Wet Cool SBS

SBSwk1 — Wiliow SBSwk NDT2,NDT3 C, G

SBSwk2 — Finlay-Peace SBSwk NDT2 G

SBSwk3 — Takla SBSwk NDT3 G

SBSvk — Very Wet Cool SBS NDT2 G

SWB - Spruce~Willow-Birch

SWBdk — Dry Cool SWB NDT2 G, R
SWBdks — Dry Cool Scrub SWB NDT2 G, R
SWBmk — Moist Cool SWB NDT2 G, R
SWBmks — Moist Cool Scrub SWB NDT2 G, R
G, R

SWBvks — Very Wet Cool Scrub SWB NDT2
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Appendix 4. Estimation of natural seral stage distributions

With an estimate of the long-term average return interval of stand-initiating
disturbance, the expected age-class distribution can be readily calculated. An
assumption of the method is that the probability of disturbance is mostly
independent of forest age. We applied disturbance return interval estimates for
biogeoclimatic zones originally developed by the Protection Branch, Ministry of
Forests, 1992 and modified by expert opinion of the regional Ministry of Forests
research ecologists. These estimates are based on large areas over long periods of
time, because disturbance patterns are highly variable.

The example in Table A4.1 is the cumulative distribution (% of landscape above
or below the indicated age) for an average disturbance return interval of 200
years. Table A4.2 provides the summaries for age categories and return intervals
used in calculating the percentage.

The method used for establishing seral stage definitions and distributions is as
follows:

1. Define three seral stage categories of basic importance to biodiversity: early/
young, mature, and old. Early/young forests are defined as generally being
less than 40 years old (except 20 years for deciduous stands). Mature forests
are defined as 80 years or older for productive coastal forests, and 100-120
years or older for the less productive high elevation forests. The
development of mature forest characteristics is most rapid in low elevation
coastal forests and slowest in high elevation interior forests. Old forests are
defined as 140 years or older for zones with more frequent disturbance, and
250 years or older for less frequently disturbed zones. The age categories
for mature and old are based on the estimated minimum age for developing
structural attributes in even-aged management. These attributes may be
achieved at earlier ages through structural retention or partial cutting
strategies where appropriate.

2. Determine the approximate natural seral stage distribution based on
estimates of the long-term average interval between stand-destroying events
(Appendix 3).

3. Calculate a seral stage distribution with up to twice the estimated natural
proportion of the early/young seral stage and at least half the natural
proportion of mature and old seral stages. For the old forest seral stage, the
objectives are adjusted for the percentage of old forest in the biogeoclimatic
zone (by Forest Region) already in protected areas (assumed to be 12% for
these guidebook calculations, however it could be adjusted for actual
percentage). For example: If the natural level of old growth is 38%, then the
recommended minimum in each landscape unit is calculated as follows:
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38% minus 12% in protected areas = 26%
then, 50% of 26% = 13% old seral stage.

Table A4.1. Cumulative age distribution using negative exponential equation with return interval
of 200 years. The percentage greater than age t = exp(-[t/b]), where b is the average
return interval.

Percent of the landscape unit

Age (yr) Greater than Less than
20 920 10
40 82 18
60 74 26
80 67 33

100 61 39
120 55 45
130 52 48
140 50 50
150 47 53
160 45 55
170 43 57
180 41 59
190 39 61
200 . 37 63
210 35 65
220 33 67
230 32 : 68
240 30 70
250 29 71
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Table A4.2. Landscape percentage based on disturbance return interval

Disturbance return interval (yr)

Age (yr) 100 125 150 200 250 350
<20 18 15 12 10 8 6
<40 33 27 23 18 15 11
>80 45 53 - B9 67 73 80

>100 37 45 51 61 67 75
>120 30 38 45 55 62 71
>140 25 33 39 50 57 67
>250 8 14 19 29 37 49

The “natural” proportions in Table A4.2, when applied to subzones, was
compared to the best available knowledge of natural age distributions by subzone
to confirm this as a reasonable, objective (albeit simplified) ecologically based
approach. Measured reconstructions of the natural proportions averaged across
all landscapes within a zone or subzone would be the ideal starting point.
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Appendix 5. important stand attributes

Dead wood

To maintain or restore biodiversity in managed stands, some or all of the
following attributes should be present. Table A5.1 shows how biodiversity
attributes interact with management activities.

Many organisms depend on the natural decay cycle. Decaying wood, for
example, provides habitat for numerous vertebrates, fungi, invertebrates, lichens,
plants and micro-organisms. Dead wood also plays an important role in nutrient
cycling. Standing dead trees (snags) and fallen logs (coarse woody debris) are
important to retain, as are dying trees, which provide a source of future snags and
downed logs.

Standing dead trees

Standing dead trees provide nesting and foraging habitat for a wide range of
species. Providing snags in managed forests is probably the most important stand
management practice to maintain biodiversity. Some existing snags should be
retained, but equally important is ensuring that new snags will be recruited into
the stand in the future. Small diameter snags are adequate for some species,
while large diameter snags are required by other species and endure longer.

In order to maintain desired stand-level characteristics into the future, it is
important to work with the attributes already present in each stand. In other
words, habitat that is considered valuable for the maintenance and recruitment of
standing dead trees should be assessed on a block-by-block basis, preferably
during pre-harvest planning and development stages. Where no wildlife tree
patches are planned within a particular block because of adequate representation
nearby (for example, sufficient habitat representatives of that ecosystem exist
within the wildlife tree reserve planning unit or in other leave strategies such as
FENS), then specific high value habitat features that may be present on the block
(such as eagle trees, largest live culls, or large snags along riparian areas) should
be identified and retained where it is safe to do so. In general terms, lower
numbers of suitable large-diameter standing dead trees are required within each
harvest block if the FEN or other landscape leave strategy is able to provide this
habitat across the planning unit, both currently and into the future. However, if
few standing dead trees are present within the surrounding landscape, then the
supply needs to come increasingly from harvest blocks at the stand level,
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Techniques to maintain an adequate number of snags and provide future snags in
managed stands include:

1. retaining some snags during harvesting where it is safe to do so (within
wildlife tree reserve areas and along block boundaries)

2. retaining some live trees during harvesting as a source of large-diameter
snags in the subsequent rotation

promoting a deciduous component in the stand as a source of snags
4. retaining snags during spacing and thinning (where it is safe to do so)

5. creating snags. More specific information on snags can be found in Wildlife/
Danger Tree Assessor’s Course Workbook.

Coarse woody debris

Decaying logs on the forest floor provide cover, micro-climates, and breeding
habitat for a wide variety of organisms. Woody debris should be retained in the
stand when utilization standards are being applied and site preparation treatments
undertaken. Larger size pieces are preferable, as they provide the greatest
longevity and potential for nutrient cycling and wildlife use in the second-growth
forests. Coarse woody debris is rarely evenly distributed, but it should be as well
distributed as possible throughout the block.

Large living trees

Large, old living trees provide several unique habitat attributes and should be
retained. For example, large mossy limbs provide marbled murrelet nest sites and
a habitat for a variety of invertebrates. Arboreal lichens and other epiphytes are
most abundant in older trees. Large living trees also provide a source of future
snags.

Such trees can be retained through a variety of silvicultural systems and
harvesting activities. For example, wildlife tree patches established to maintain
snags are also good areas for retaining large living trees.

Tree species diversity

An ecologically appropriate variety of tree species, including hardwoods, should
be retained in a stand. Such diversity can meet the habitat requirements for a
greater variety of organisms than could be met in a homogeneous stand.

Tree species composition can be managed by choice of silvicultural system,
harvesting, site preparation, planting, regeneration, and stand tending activities.
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Structural diversity

Forest soils

An important attribute for maintaining biological diversity is a variety of canopy
layers (vertical structure) and spatial patchiness (horizontal structure). This
variety of layers includes the naturally occurring forest understorey of shrubs and
forbs, which provide food and cover for numerous species. To maintain
understorey vegetation, a partially open or patchy forest canopy is required.
Structural variety creates more habitat and micro-climate diversity than
homogeneous stands.

Vertical and horizontal structural diversity can be maintained or created by
choice of silvicultural system, harvesting methods, and stand tending activities.
Even-aged systems tend to create structural variety between stands that are at
different seral stages, whereas uneven-aged systems tend to create structural
variation within single stands. With either method, structural variety changes as
forests grow.

Soil management has a major effect on the ecological characteristics and degree
of biodiversity of any given stand. Soil structure, nutrient spectrum, organic
matter content, water retention and drainage, and pH play a major role in
determining the vegetative composition of ecosystems. Maintaining the full
range of soil conditions and humus forms on the landscape is a prerequisite for
the development and maintenance of a diverse flora and fauna.

Forest practices that minimize soil disturbance are the best way to maintain the
below-ground biodiversity and ensure the continued functioning of the soil
ecosystem.
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Table A5.1.  Interaction of management activities and biodiversity attributes

Biodiversity attributes

Veriical

~ Large Coarse Tree Understorey and
Management green woody species plant horizontal
activities Snags trees debris diversity community  structures
Silvicultural system ok - *% * *% £k
Harvest method * % % * -
Utilization standards * *
Site preparation * ** L ok % #h
Regeneration * * *x * *k
Vegetation management * * ** % *
Spacing and thinning * * * o ** *
Pest management % #* ** - * "

Note: ** Indicates significant interactions (where management activity has a major impact on the
biodiversity attribute).

*  Indicates an important but less significant interaction.
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Appendix 6. Classes of wildiife trees

Gradual General
death: description Wildlife uses ’ Stages of
conifers of tree and users decomposition
1 live/healthy — no decay nesting; roosting; perching;
territory; large-limb eagle and
Osprey nests; raptors;
scavengers; Great Blue Heron
colonies; Marbled Murreiet
2 live/unhealthy — internal decay =~ nests/roosts — PCEs? (strong
or growth deformities (including excavators); SCUsP; large-limb
insect damage, broken tops); nests; insect feeders
_dying tree
3 dead® — hard heartwood; nests/roots — PCEs (strong
needles and twigs present; excavators) SCUs; bats; large-
roots stable limb nests; hunting/hawking
perches; branch roots; insect
feeders
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Gradual General
death: description Wildlife uses Stages of
conifers of tree and users dccomposition
4 dead — hard heartwood; no nests/roots — PCEs (weaker
needles/twigs; 50% of excavators) SCUs; insect feeders
branches lost; loose bark;
top usually broken; roots
stable
5 dead — spongy heartwood; nests/roosts — PCEs (weakest f;
most branches/bark absent;  excavators); SCUs; bats; insect i
internal decay; roots stable for feeders; salamanders 4t
larger trees; roots of smaller v
trees beginning to soften ".
i
i
6 dead — soft heartwood; no SCUs; insect feeders;

branches or bark; sapwood/
heartwood sloughing from
upper bole; lateral roots of
larger ones softening;
smaller ones unstable

salamanders; small mammals
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Gradual
death:
conifers

General
description
of tree

Wildlife uses
and users

Stages of
decomposition

7-8

dead — soft heartwood; stubs;
extensive internal decay; outer
shell may be hard; lateral roots
completely decomposed;
holiow or nearly hollow shells

debris — downed stubs or
stumps

insect feeders; salamanders;
small mammals

insect feeders; salamanders; small
mammals; amphibians; drumming
logs for grouse; flicker foraging,
nutrient source

T ®

(2]

This classification system does not apply to downed logs and/or coarse woody debris.
PCE = primary cavity excavator. '
SCU = secondary cavity user.

The stability of dead trees is influenced by the cause of death. Dead trees can be unstable if killed by butt rot or root
rot, depending on the species of the fungus. In general, Phellinus attack leads to instability; Armillaria attack must
be assessed carefully on a site-specific basis.
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