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PROGRAM

Old-Growth Forests in Canada: A Science Perspective

October 15-19, 2001, Algoma's Water Tower Inn, Sault Ste. Marie, Ontario

Sunday, October 14, 2001

7:00-17:30 Optional Field Tour to Agawa Canyon on Algoma
Central Railway
7:00 Board Bus for trip to ACR Train Station Rear Entrance,
Algoma’s
Water Tower
Inn
17:30 Return Bus to Algoma’s Water Tower Inn
19:00-21:00 | Conference Registration & Reception Pavilion
(Cash Bar) Lobby
Monday, October 15, 2001
8:00 Conference Registration Pavilion
Lobby
8:30-10:00 Plenary Session: Introduction & Perspectives on | Moderated by Bruce | Grand Hall
Old-Growth Forests Pendrel, Canadian
Forest Service.
8:30-8:45 Welcome & overview Bruce Pendrel,
8:45-9:00 Setting Canadian context & policy perspectives Yvan Hardy,
Assistant Deputy
Minister, Canadian
Forest Service.
9:00-10:00 Perspectives on development of values, definitions | Lee Frelich,
& issues related to old-growth forests University of
Minnesota Center for
Hardwood Ecology.
10:00-10:30 | Break "Pavilion
Lobby
10:30-12:00 | Plenary Session: Defining Old-Growth Moderated by Tony | Grand Hall
Trofymow, Canadian
Forest Service.
10:30-11:00 | Old-growth forests: west coast temperate A. MacKinnon, B.C.
Ministry of Forests.
11:00-11:30 | Ecological characteristics of old-growth forests of A. Arsenault, B.C.

the montane cordillera

Ministry of Forests.
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11:30-12:00 | Using stand dynamics to identify old-growth forest | Daniel Kneeshaw,
& plan for their management in the southern boreal | Ministere des
forest ressources naturelles.
12:00-13:00 | Lunch Pavilion
Lobby
13:00-14:30 | Plenary Session: Defining Old-Growth Moderated by Sylvie | Grand Hall
(continued) Gauthier, Canadian
Forest Service.
13:00-13:30 | Old balsam fir forests of Newfoundland: indicator Ian Thompson,
species & a chronological perspective Canadian Forest
Service.
13:30-14:00 | Old-growth forest of the Acadian Forest Region Alex Mosseler, Grand Hall
Canadian Forest
Service.
14:00-14:30 | Old-growth structure & composition in the Great T.J. Carleton,
Lakes Forest University of Toronto.
14:30-15:00 | Break Pavilion
Lobby
15:00-17:00 | Plenary Session: Historical Forest Conditions — Moderated by Grand Hall
Case Studies Stephen Woodley,
Parks Canada.
15:00-15:30 | Historical changes in old-growth forest of the Great | Roger Suffling,
Lakes/St. Lawrence region University of
Waterloo.
15:30-16:00 | The Acadian Forest: historical condition & human | Judy Loo, Canadian
impacts Forest Service.
16:00-16:30 Forests of the montane cordillera: historical Heather Pinnell,
conditions & current influences in the major forest | Harrop-Proctor
types Community Co-op.
16:30-17:00 | How settlement & development have changed the K.P. Timoney,
boreal forest of western Canada Treeline Ecological
Research.
19:00-22:00 | Room available for poster set-up The Court
Yard
Tuesday, October 16, 2001
8:30-9:15 Plenary Session: Old-Growth Attributes Moderated by Ian Grand Hall
Thompson, Canadian
Forest Service.
8:30-9:15 Old-growth attributes: understanding Ken Lertzman,

developmental trajectories & dynamics

Simon Fraser
University.
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PROGRAM
9:15-9:30 Break Into Concurrent Sessions (2): Old-Growth
Attributes
9:30-13:40 Concurrent Session A: Structures & Processes Moderated by Ian West Grand
Thompson, Canadian | Hall
Forest Service.
9:30-9:50 Structural classification of dry montane old-growth | H. Sandmann, Simon
forests in British Columbia: a tool for examining Fraser University.
environmental influences & developmental
processes
9:50-10:10 Structural diversity of old-growth coniferous boreal | K.A. Harper,
forest Université du Québec
a Montreal.
10:10-10:40 | Break Pavilion
Lobby
Tuesday, October 16, 2001 (Continued)
9:30-13:40 Concurrent Session B: Biological Diversity Moderated by Ajith | Central/East
Perera, Ontario Forest | Grand Hall
Research Institute.
9:30-9:50 Lichens as indicators of old-growth forest in North- | S. Selva, University of
eastern North America Maine at Fort Kent.
9:50-10:10 The shoreline fringe forest of the southern central- | E. Lamb, Lakehead
British Columbia coast University.
10:10-10:40 | Break Pavilion
Lobby
10:40-12:00 | Concurrent Session A (continued) West Grand
i Hall
| 10:40-11:00 | Coarse woody debris in the old-growth forests of M.C. Feller,
British Columbia University of British
Columbia.
11:00-11:20 | Development of old-growth features in maturing M. Roberts,
plantations in southern New Brunswick University of New
Brunswick
11:20-11:40 | Bur oak dominated floodplain forests in New D. McPhee, Natural
Brunswick: old-growth remnants Resources Canada.
11:40-12:00 | Old-growth forests in a boreal landscape regulated | D. Cyr, Université du
by fire Québec a Montreal.
10:40-12:00 Concurrent Session B (continued) Central/East
Grand Hall
10:40-11:00 | Changes in the residual ground vegetation of late- F. Moola, Dalhousie
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successional coastal Acadian forests after University.
clearcutting -
11:00-11:20 | Bird community patterns in over-mature to old- P. Drapeau,
growth black spruce forests of the claybelt region: Université du Québec
expected problems & potential management a Montreal.
solutions
11:20-11:40 | Genetic diversity as the basis for evaluating forest A. Gordon,
management options, with implications for old- Tundra and Taiga
growth forests
11:40-12:00 | Attributes & indicators of old-growth & J. Trofymow,
successional Douglas-fir forest on Vancouver Canadian Forest
Island Service.
12:00-13:00 | Lunch Pavilion
Lobby
13:00-13:40 Concurrent Session A (continued) West Grand
Hall
13:00-13:20 | Old-growth western red cedar forests: using tree- L. Daniels, University
rings to interpret population processes of British Columbia.
13:20-13:40 | Old-growth myths and misconceptions K. Timoney, Treeline
Ecological Research.
13:00-13:40 Concurrent Session B (continued) Central/East
Grand Hall
13:00-13:20 | Impact du cerf de Virginie sur la biodiversité des C. Hebert, Service
sapinieres ancienne d’ile d'Anticost -—les insectes Canadien des Foréts.
comme indicateurs
13:20-13:40 | Ecosystem-based old-growth definitions for P. Uhlig, Ontario
Ontario: a quantitative & spatially explicit approach | Ministry of Natural
for planning & conservation Resources.
13:40-14:00 | Assemble into Regional Workshops Co-ordinated by Grand Hall
Dean Toole, Canadian
Forest Service.
14:00-15:00 Concurrent Workshops (6): Discussion,
Clarification & Consensus on Definitions of Old-
Growth by Region
Workshop A: Fundy Model Forest (Acadian Forest | Graham Forbes, West Grand
Region) : University of NB. Hall

Workshop B: Western Newfoundland Model Forest
(wet boreal forest)

Len Moores,
Newfoundland Forest
Service.

Central Grand
Hall

Workshop C: Eastern Ontario Model Forest (Great | Fred Pinto, Ontario East Grand

Lakes-St. Lawrence forest region) Ministry of Natural Hall
Resources.

Workshop D: Manitoba Model Forest (dry boreal James Ehnes, The Patio

forest) ECOSTEM Ltd.
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Workshop E: Foothills Model Forest (interior Rick Bonar, The Library
cordilleran) Weldwood of Canada
Ltd.
Workshop F: Long Beach Model Forest (coastal John McIlntosh, Room 130
temperate forest) Pacific Rim National
Park.
15:00-15:30 | Break Pavilion
Lobby
15:30-17:00 | Regional Workshops (continued)
19:00-21:00 | Evening Poster Social- Cash Bar Organized by Lisa Pavilion
Presenters should be at their posters between 19:00- | Buse, Ontario Forest Lobby & The
20:00 Research Institute. Court Yard
Wednesday, October 17, 2001
8:30 Buses Depart for Field Tour of Old-Growth Organized by Dave Rear of Hotel
Forests Kennington,
Canadian Forest
Service.
8:30-16:30 Field Tour — Turkey Lakes & Montreal River
17:00-20:00 | Banquet Buttermilk
Announcement of photo contest winner(s) & slide Alpine Resort
show of entries
20:00 Buses Return to Algoma’s Water Tower Inn
Thursday, October 18, 2001
8:30-12:00 Plenary Session: Forest Management Issues Moderated by Paul Grand Hall
Addison, Canadian
Forest Service.
8:30-9:00 Mapping Canada’s intact forests Peter Lee, Global
Forest Watch Canada.
9:00-9:30 Canada’s National Forest Inventory: What it can Mark Gillis, Canadian
tell us about old-growth Forest Service.
9:30-10:15 Old-growth definitions: a synthesis from the Rapporteurs — Model
regional model forest workshops Forests Workshops.
10:15-10:45 | Break Pavilion Lobby
10:45-11:15 | Predicting spatio-temporal potential for old-growth | Ajith Perera, Ontario | Grand Hall

forests: a simulation modeling approach

Forest Research
Institute.
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growth forests in the Upper Foothills of Alberta

Weyerhaeuser Co. Ltd.

11:15-12:00 | Management of old-growth forests in Canada: Alton Harestad,
learned by doing, now leamning to do better Simon Fraser
University.
12:00-13:00 | Lunch Pavilion Lobby
13:00-15:00 | Concurrent Sessions (2): Old-Growth Grand Hall
Management Options
Session A: Management, Silviculture & Moderated by Louis | West Grand
Restoration Belanger, Université Hall
Laval.
13:00-13:20 | Age & structural characteristics of eastern old- B. Stewart, Nova
growth forests used for quantitative field Scotia Dept. of Natural
assessment Resources.
13:20-13:40 | Significant ecophysiological adaptations of early- & | J. Major, Canadian
late-successional spruce species from eastern Forest Service.
Canada
13:40-14:00 | Aleocharine rove beetles (Coleoptera, J. Klimaszewski,
Staphylinidae) of the ancient Sitka spruce forest on | Canadian Forest
Vancouver Island, British Columbia Service.
14:00-14:20 | Strategies for rebuilding & maintaining old-growth | P. Salonius, Canadian
characteristics in managed Acadian mixedwoods Forest Service.
14:20-14:40 | The use of prescribed fire in an old-growth eastern | M. Crofts, Sault
white pine stand in Pukaskwa National Park College of A A & T.
14:40-15:00 | Evaluation of the short- & intermediate-term effects | S. Thomas, University
of “structural retention” harvests of old-growth of Toronto.
Pinus strobus stands in the Algoma region of
Ontario
15:00-15:30 | Break Pavilion Lobby
Thursday, October 18, 2001 (Continued)
13:00-15:00 | Session B: Role in Biodiversity Conservation & Moderated by Glen Central/East
Monitoring Old-Growth Indicators Dunsworth, Grand Hall
Weyerhaeuser Ltd.
13:00-13:20 | Old-growth spruce forests (>120 years), an essential | L. Imbeau, GREFI,
habitat for the three-toed woodpecker UQAM.
13:20-13:40 | Patterns of bryophyte diversity in the old-growth S. Newmaster
interior & coastal cedar-hemlock forests of British
Columbia
13:40-14:00 | Assessment of the conservation value of old- J. Innes, University of
growth, frontier & endangered forests British Columbia.
14:00-14:20 | Ecological differences between mature & old- L. Morgantini,
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14:20-14:40 | Insect indicators of the Japanese sustainable forests | K. Okabe, Forestry &
— introductions of the C&I project & preliminary Forest Products
results Research Inc.
14:40-15:00 | Monitoring biological indicators during the L. Kremsater,
adaptive management program of Weyerhaeuser’s Weyerhaeuser Co. Ltd.
Forest Project on British Columbia’s coast
15:00-15:30 | Break Pavilion
Lobby
15:30-16:50 | Concurrent Session A: (continued) West Grand
Hall
15:30-15:50 | Maintaining attributes of old-growth forests through | W. Beese,
variable retention Weyerhaeuser Co. Ltd.
15:50-16:10 | Insect responses to variable retention harvesting in | A. Deans, University
boreal peatland Picea mariana forest of Toronto.
16:10-16:30 | Small mammal responses to clearcut logging in B. Kuttner, University
northeastern Ontario of Toronto.
16:30-16:50 | Archives-based historical analysis of two northern F. Doyon, IQAFF.
tolerant hardwood landscapes in southwestern
Quebec
15:30-16:50 | Concurrent Session B: (continued) Central/East
Grand Hall
15:30-15:50 | Evolving silviculture: geriatric, senility, natural G. Weetman
emulation, variable retention & intensive
15:50-16:10 | A leaf physiological perspective on old-growth S. Thomas, University
forest structure & functions of Toronto.
16:10-16:30 Soil testate amoebae (Protozoa: Testacea) of old- A Bobrov, Moscow
growth forests on Vancouver Island State University.
16:30-16:50 | Putting the science of old-growth management into | G. Fraser,
practice — a coastal B.C. perspective International Forest
Products Limited.
19:00-20:00 | CIF Public Lecture: Biodiversity, Beauty & the Hamish Kimmins, Grand Hall
Beast: Lessons in forest stewardship from Aldo University of British
Leopold Columbia.
20:00-21:00 | Poster Social Organized by Lisa Pavilion
(Presenters to remove posters after session) Buse, Ontario Forest Lobby & The
Research Institute. Court Yard
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Friday, October 19, 2001

8:30-12:00 Plenary Session: Symposium Summary Moderated by Gordon | Grand Hall
Miller, Director General
for Science - Canadian
Forest Service.

8:30-9:30 Data Gaps & Challenges Ole Henrickson,
Environment Canada.
9:30-10:00 Break Pavilion
Lobby
10:00-11:30 | Panel Discussion: Summarizing the Symposium — | Chaired by Gordon Grand Hall
Key Findings & Unresolved Issues Miller, Canadian Forest
Service.
11:30-12:00 | Wrap-up and Adjourn Bruce Pendrel,

Canadian Forest Service.
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FIELD TOUR

Owp GRowTH ForesT Fietd TOUR

The Old Growth Forest Field Tour itinerary has been changed due to the logistical difficulties
presented by the advertised Ranger North location. In place of the original sites, we have opted
for two locations north of Sault Ste. Marie that are more easily accessed by a large group.

The sites selected are in the Turkey Lakes Watershed Research Area, which will provide
examples of old growth Yellow birch, and Sugar maple, and an interesting area at Montreal
River which is typical of the White pine/Red pine sites along the Lake Superior shore. Both
sites are of great scenic beauty, as well as scientific interest, and support trees with ages of up to
250 years. Interpreters will be on hand at both locations to present information, and to discuss
the histories of the sites.

A third stop during the tour will allow participants to browse for souvenirs such as wood
carvings, native crafts and leather goods at The Canadian Carver, which is located at Pancake
Bay.

Refreshments, and lunch will be provided, and the field day will wrap up with a banquet at
Butter Milk Ski Hill in the evening. A slide show featuring the entries received for the OGF
Photo Contest will be presented after dinner.

Tour COORDINATOR
Dave Kennington (CFS)

TOUR INTERPRETERS
Turkey Lakes: Dr. Ian Morrison (CFS) Allan Cameron (CFS)
Steve Holmes (CFS) Jim Miller ( Clergue Forest Management)

Montreal River: Mike O'Connor, (Consultant), Bill Cole, (OMNR)
Dr. Ian Thompson, (CFS),

TOUR INFORMATION
Date: Wednesday, October 17, 2001
Departure time: 08:30hrs.
Place: Rear entrance, Water Tower Inn

Tour TP
Bring along some warm clothing and appropriate footwear.
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ABSTRACTS - PRESENTATIONS

Ecological characteristics of old-growth forests of the montane cordillera

Arsenault, A.'

'British Columbia Forest Service, Kamloops Forest Region, 515 Columbia, Kamloops BC V2C 2T7
Tel: 250-828-4165 Fax:250-828-4154

The montane cordillera ecozone that spans British Columbia’s southemn interior and a portion of
southwestern Alberta contains the greatest variety of old-growth coniferous forest types in Canada. The
diverse climates of this region, which include some of the driest, warmest, wettest, and coldest found in
southermn continental Canada, have directly contributed to the richness of old forest types. Associated with
this range in climatic conditions are radically different natural disturbance regimes that have profoundly
influenced the distribution, abundance and structural characteristics of old-growth forests. Old forests
tend to be more abundant and to contain more “old-growth dependent” organisms in wetter climates. The
high number of old-growth dependent epiphytic lichens in old inland rainforests is a clear expression of
this phenomenon. Conversely, old forests are much less abundant in dry landscapes. These forests, often
dominated by Ponderosa pine and Douglas fir, have been subject to more frequent natural disturbances as
well as a more profound influence from human activities. Although fewer species appear to be “old-
growth dependent” in dry forests, a number of them require certain old-growth structural attributes for
their survival. A better understanding of the ecological characteristics of old-growth forests of Canada’s
Montane Cordillera will assist in developing informed land use decisions.
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Maintaining attributes of old-growth forests through variable retention

Beese, William J.
Forest Ecologist. BC Coastal Group, Weyerhaeuser, 65 Front Street, Nanaimo, BC VIR 5H9
Phone: 250-755-3422 Fax: 250-755-3550 Cell: 250-714-50571 bill. beese@weyerhaeuser.com

Variable retention is a new approach to harvesting and silvicultural systems that was developed by
ecologists in the Pacific Northwest region of North America to address a wide array of forest management
goals. It is an alternative to conventional silvicultural systems that focus on the regeneration and growth
of trees. Variable retention recognizes that natural disturbances such as fire, wind or disease nearly always
leave some standing structure from the original forest. This structural complexity plays an important role
in forest ecosystem function and biological diversity. A new “retention silvicultural system” was defined
that leaves trees distributed throughout harvested areas. The retention system maintains enough tree
canopy to have forest or residual tree influences on the majority of a cut area. This system facilitates
retention of structural features of old-growth forests, such as live and dead trees of varying sizes, multiple
canopy layers and coarse woody debris. Weyerhaeuser’s B.C. Coastal Group will use the variable
retention approach for all harvesting by 2003. Over 60% of the company’s B.C. coastal harvesting used
variable retention in 2000. Company guidelines describe the amount, type and spatial distribution of
retention for groups and individual trees. Our adaptive management program has monitored the amount
and type of structural attributes retained in relation to the original old-growth or second-growth forest.
Results indicate that forest structure within group retention patches was consistent with structure in
adjacent old-growth with the exception of some elements. Use of habitat attributes by a variety of
organisms is also being monitored.
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The phoenix is getting old — natural disturbance, social values, and old-growth in
the Alberta Foothills

Bonar, R.L., Lougheed, W.H.', and Andison, D.W.’

'Chief Biologist, Weldwood of Canada Limited, 760 Switzer Drive, Hinton, AB T7V 1V7
Phone: 780-865-8193 Fax: 780-865-8164 rick_bonar@weldwood.com
’Bandaloop Landscape-Ecosystem Services, 3426 Main Avenue, Belcarrra, BC V3H 4R3

There is currently no widely accepted definition of old-growth in the Alberta Rocky Mountains
and Foothills Natural Regions. From an ecological perspective, old-growth should be defined by a
combination of attributes that include structure, composition, time since disturbance, and functional
response of species. The Foothills Model Forest used tree species composition and time since major
disturbance to more broadly define old forest and a stochastic model to project levels of old forest across a
landscape. Historically, most of the ‘natural’ forest landscape was, at any one time, covered by young
forest due to active fires. Areas of mature and old forest were, and always have been, in the minority. There
were even rare times historically when virtually no old-forest existed on vast landscapes, and what little
did persist was in small isolated patches. Given this, it’s not surprising that research so far has identified
few old-growth obligate species in the boreal forest. Overall, the evidence suggests that significant
quantities of old-growth forest are not only unnatural, but also unnecessary.

This suggests that social demand for old-growth must be tempered with ecological arguments to
emulate natural variability to conserve biodiversity and social demands to sustain values associated with
younger forests. The single largest human influence on old-growth in the Alberta Foothills appears to have
been successful fire control, which has produced forests today that are on average older than would be
expected under natural conditions. Managers of both protected areas and working forests are
implementing or developing strategies to restore forests to more natural conditions, while at the same time
managing old-growth to ensure that it remains a part of current and future forest landscapes. There are
significant challenges to this. The social debate about old-growth definitions and how much to maintain in
highly dynamic landscapes is complicated by continuing demands for fire control, more protected areas,
and less logging in the working forest. We are beginning to realize that these well-intentioned demands
could lead to unsustainable ecological and social values. Traditional attitudes towards old-growth and its
role in sustainable forest management need to be revisited on the path to a consistent and broadly-
supported old-growth strategy for the Foothills.
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What we can learn from a small old-growth forest: 15 years of research in the
Boisé-des-Muir Ecological Reserve, Québec

Brisson, Jacques. Institut de recherche en biologie végétale

The Boisé-des-Muir Ecological Reserve is an 11 ha old-growth remnant located 70 km south-west
of Montréal, Québec. Because it is a unique example of a beech-maple forest of presettlement origin in an
otherwise heavily farmed landscape, it has been the center of various research activities from the time its
exceptional character was firstbroughtto light 15 years ago.

Scientific interests focused first on vegetation structure, dynamics and composition. In that
respect, the Boisé-des-Muir revealed some surprising results. Current tree composition did not fit well the
generally accepted view of the climax community type for the Haut-Saint-Laurent region of southem
Quebec. This discrepancy stimulated further research on presettlement tree composition and dynamics in
the region using 19" century historical records. Another unexpected result, based on successional models
using the actual understory and overstory tree composition, showed that the Boisé-des-Muir was not in a
steady-state condition, beech was apparently increasing its abundance at the expense of maple. A
subsequent research project attributed the apparent deficiency in maple recruitment, despite maple
dominance in the canopy, to insufficient light intensity in the understory rather than to the effect of beech
litter on soil conditions.

Biological inventories in the Boisé-des-Muir reinforce the hypothesis that old-growth forests may
support a unique biodiversity. For example, a study of soil fauna showed a remarkably different
composition for this forest compared to other submature deciduous forests and unveiled three species of
springtails (Collembola) described for the first time. In a study of epiphytic microfungi on beech, the
species found more than doubled the previous number of microfungi species known to occur on beech in
Québec. Several of these species were identified for the first time in North America, including two new
species previously unknown to science. These discoveries highlight the value of old-growth forests as a
pool of biodiversity as well as the pressing need for better inventories and understanding of life forms
other than vertebrates and vascular plants.

Presence of old trees, many of them over 250 years of age, allowed the reconstruction of past local
climate using tree-ring analysis. A comparison of the genetic structure and variability of older maples and
juvenile individuals was also undertaken to test hypotheses on the potential deleterious effect of recent air
pollution.

Another significant contribution of old-growth forests is that they can be used as control sites for a
variety of forest management practices. One study currently under way compares damages caused by the
exceptionally intense January 1998 ice storm in the Boisé-des-Muir to those in a neighboring managed
maple grove to examine the effect of management practices on tree susceptibility to damage. In fact, the
Boisé-des-Muir has often been included in several other research projects as a study site among others for
comparative purposes, including studies on amphibians, tree productivity and more.

The considerable research activity taking place in the Boisé-des-Muir Ecological Reserve and the
discoveries made illustrate clearly the scientific importance of even the smallest old-growth forests.
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Genetic diversity as the basis for evaluating forest management options, with
implications for old growth forests

Gordon, A.G', Weingartner, D.H.', and Buchert, GP'
'"Tundra and Taiga, 131 Meadow Park Crescent, Sault Ste. Marie, ON P6A 4H1
Phone: 705-942-9716 agordon@jican.net

Long-term, multi-generation maintenance of genetic diversity in forest tree populations is critical
for sustaining forest health, productivity and ecosystem functioning. However, forest management
planners are, for the most part, not fully conversant with gene conservation principles. Consequently,
forest management practices frequently have serious negative impacts on invaluable gene pools.
Furthermore, damage from past exploitation may already be irreparable in some areas. However,
Canada’s remaining old growth forests provide resource managers with an opportunity to conserve and
maintain some of the genetic legacy of the Great Forests of northem North America. Using genetic
diversity studies from Ontario and from around the world, we illustrate the necessity of identifying and
maintaining natural levels of genetic diversity, and we define the impacts of genetic erosion on current and
future forest stand health, productivity and continuity. Drawing on genetic diversity data from two old
growth white pine stands in the Ranger North Old Growth Pine Area in Ontario, we simulate different
silvicultural management strategies and show how these affect the genetic diversity of residual
stands. Finally, we discuss consequences of past harvesting practices and we present opportunities to
protect and maintain intact gene pools into the future by taking silvicultural advantage of dynamic
ecological and genetic processes occurring in natural stands
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The Use of Prescribed Fire in an Old-Growth Eastern White Pine Stand in
Pukaskwa National Park

Hall, M.", Crofts M°, and Lynham, T’

'BSc(Hons.) graduate, Environment and Resource Studies, University of Waterloo

*Instructor, Forest Fire Management, School of Natural Resources, Sault College, P.O. Box 60, Sault Ste. Marie,
ON P64 5L3

Phone: 705-759-2554 #461 Fax: 705-759-1319 mark.crofts@saultc.on.ca

'Forest Fire Research Officer, Canadian Forest Service, 1219 Queen StE, Sault Ste. Marie, ON .P6A 2ES
Phone: 705-759-5740 #2178

This paper documents the use of fire and post fire (three growing seasons) vegetation response in
an old growth white pine stand in Pukaskwa National Park. One role of protected areas is to act as an
ecological baseline. Parks Canada is legislated to maintain protected ecosystems in as natural a state as
possible. Prescribed fire is a key vegetation management “tool” available to park managers. This stand is
dominated by white pine (Pinus strobus), and a few red pine (Pinus resinosa). The red pine date to
approximately 1790. The stand may have originated from, and been perpetuated by, human-caused fire.
The site is 1.5 kilometers inland from a natural campsite on the shore of Lake Superior, an important
historical travel route. The stand was logged in 1908, the basal area being reduced by one half. A dense
balsam fir understory prevented establishment of white pine seedlings. The prescribed bum was
conducted April 27 and 28, 1998. Results suggest that vegetation management objectives (balsam fir
reduction and white pine seedling establishment) have been achieved.
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Old-Growth Forests in a Boreal Landscape Regulated By Fire

Cyr, D.', Bergeron, Y., Gauthier, S."”, and Larouche, A.C."

'"Université du Québec a Montréal, Groupe de Recherche en Ecologie Forestiére, interuniversitaire, P.O. Box 8888, Succ.
Centre-Ville, Montréal, OC H3C 3P8 Canada

Phone: 514-987-3000 #7608 Fax: 514-987-4647  cyr.dominic@sympatico.ca

*Chaire industrielle CRSNG-UQAT-UQAM, P.O. Box 8888, Succ. Centre-Ville, Montréal OC H3C 3P8 Canada
’Natural Resources Canada, Canadian Forest Service, Laurentian F orestry Center, 1055 du PE.P.S., P.O. Box 3800,
Sainte-Foy, QC GIV 4C7 Canada

‘University of Montreal, Department of Geography, P.O. Box 6128, Succ. Centre-Ville, Montréal QC H3C 3J7 Canada

Old-growth forests account for an important part of the coniferous boreal forest of the north of
Abitibi (Québec, Canada) in spite of a relatively short fire cycle. Two hypothesis have been put forth: 1-
Old-growth forest are located in fire protected sites or 2 - their susceptibility to fire is equivalent to that of
younger forests, they have been spared by pure statistical probability. In the first instance, those forests
should show long fire-free intervals. In the second instance, the age of old-growth forests would follow the
negative exponential survival curve encountered in forested landscapes where the probability of burming
is age-independent. Dendrochronology was revealed inadequate for dating the last disturbance, as the real
age of those old-growth forests is probably superior to that of the oldest trees. In order to date the last fire
event, we have started a paleoecological study of peat monoliths sampled in these forests. Three peat
monoliths have been sampled in six old-growth forests. The depth of the charcoal layer was measured with
a precision of 1cm. We dated the charcoal layer corresponding to the last fire using radiocarbon. The fact
that large charcoal particles (>2 mm) were present in all monoliths refutes the hypothesis that fires never
occurred in those old-growth forests. Radiocarbon dating allowed us to find out that the older part of the
forest mosaic seems to fit the negative exponential survival curve, suggesting that the susceptibility to fire
of old-growth forests is nearly equivalent to that of younger forests. Therefore, those sites may be included
in a sustainable forest management inspired by natural disturbances.
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Old-growth western redcedar forests: Using tree-rings to interpret population
processes

Daniels, L.D.'

'Department of Geography, University of British Columbia, 217-1984 West Mall, Vancouver, BC V6T 1Z2
Phone: 604-822-3442 Fax: 604-822-6150

I have used tree-ring analyses to investigate western redcedar establishment, growth, and
recruitment to the canopy strata of old-growth forests in coastal British Columbia. Western redcedar grow
to heights exceeding 60 m, diameters >300 cm, and may live 1000 years. Although it dominates canopies
of many stands, western redcedar is rare or absent in the understory, although it is shade-tolerant. One
interpretation is that western red cedar depends on catastrophic disturbance to regenerate and that it is
replaced through succession by western hemlock and Pacific silver fir, which are abundant in the
understory. Dominant trees are perceived to represent an even-aged, post-disturbance cohort and the lack
ofregeneration indicates a population decline in absence of coarse-scale disturbances. In this paper, I will
reconstruct three assumptions underlying this interpretation: (1) tree size indicates age, (2) abundant
coarse woody debris of western red cedar represents recent mortality, and (3) western red cedar establishes
and recruits under similar conditions as western hemlock and/or Pacific silver fir. Using several lines of
evidence, I show that population dynamics of westem red cedar are a combination of gap-phase and
continuous modes or regeneration, rather than a catastrophic regeneration mode. Specifically, regression
models reveal weak relationships between age and diameter at breast height (r* = 0.65, n = 720), with a
standard error of 109 years. Age distributions from 15 sites revealed uneven-aged populations, rather than
single post-disturbance cohorts.

Both logs and snags of westemn red cedar may persist >270 years; they do not represent recent
mortality that is disproportionate to the number of live western red cedar in the canopy. The regeneration
niches of western red cedar and western hemlock overlap. For both species, gap-phase disturbances result
in substrate suitable for successful seedling establishment. Preliminary results from dendroecological
analysis of radial growthrates of trees in the lower and upper canopy strata suggest that westerm hemlock
and Pacific silver fir depend on gaps torecruit to the upper canopy, while recruitment of westermn red cedar
may be independent of canopy gaps. I propose that differences in mode of recruitment to the canopy may
explain the differences in population structures between westemn red cedar, western hemlock and Pacific
silver firin the old-growth forest.
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Insect responses to variable retention harvesting in boreal peatland
Picea mariana forest

Deans, AM., Smith, SM., and Malcolm, J.R.
Faculty of Forestry, University of Toronto, 33 Willcocks St., Toronto, ON M5S 3B3
Phone: 416-946-3121 Fax: 416-978-3834 aaron.deans@utoronto.ca

Black spruce (Picea mariana (Mill.) BSP) dominates peatland sites and is the most abundant tree
species of North American boreal forests. Significant economic incentives to harvest black spruce have
resulted in the demand for sustainable forest management. One approach is to harvest trees at variable
intensities and spatial configurations across the landscape, in what is known as variable retention
harvesting. In the Lake Abitibi Model Forest (LAMF) in northeastern Ontario, the importance of
retaining structural elements in the harvested stand has been recognized for a number of reasons. First,
advanced regeneration in the understorey, which represents the next cohort of merchantable black spruce
trees, requires less time to reach maturity than aerial seeded or planted seedlings. Secondly, the costly re-
stocking of the harvested stand with seedlings is not always successful. Additionally, retaining residual
seed trees in the harvested stand may naturally regenerate adjacent harvested areas. In order to take
advantage of these possibilities, a corridor selection harvesting system has been implemented widely in
the northwest region of the LAMF. The method is designed to protect understorey advanced regeneration
and non-merchantable, cone-producing canopy trees for the next harvest of peatland black spruce stands.
In the LAMF, this technique is called “harvesting with advanced regeneration protection” (HARP). It is
thought that retaining “old growth” characteristics in the harvested stand will also retain more biological
diversity than traditional silvicultural techniques. To test this theory and quantify differences in the
structural retention of the HARP technique I compared forest characteristics in mature, HARP-harvested
and conventionally logged stands.

My objective was to evaluate whether there is evidence for a relationship between harvesting
intensity and the abundance and community composition of insects measured across a harvested peatland
landscape. Permanent study plots were established in 24 peatland black spruce stands in the northwest
region of the Lake Abitibi Model Forest. Four replicates represented each of six treatments. Using the
“old growth” stands as a benchmark for comparison, the abundance and diversity of insects were
considered across the treatments. Comparison of calculated mean abundance of 30 insect taxa exposed
many significanttrends, in addition toresidual stand structure. Evidently, HARPaugments the abundance
of many insect assemblages and preserves greater diversity than clear cut logging. Old growth dependant
insect families such as Mycetophilidae and Diapriidae demonstrate a positive response to structural
retention in harvested peatland black spruce forest.
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Bird community patterns in overmature to old-growth black spruce forests
of the Claybelt region: Expected problems and potential management solutions

Drapeau, P."°, Leduc, A."°, Bergeron, Y."", Gauthier; S.", and Savard, J.-P.'

'Groupe de recherche en écologie forestiére interuniversitaire (GREFI), Département de sciences biologiques, Université
du Québec a Montréal, Montréal, C.P. 8888, succ. Centre-ville Montréal, QC H3C 3P8

Phone: 514-987-3000 #1950 Fax: 514-987-471 drapeau.pierre@ugam.ca

*Chaire industrielle CRSNG UQAT-UQAM en aménagement durable des foréts, Université du Québec en Abitibi-
Témiscamingue, Rouyn-Noranda, QC

"Centre de foresterie des Laurentides, Service Canadien des Foréts, Québec, OC
‘Service canadien de la faune, Région du Québec, Ste-Foy, OC

To assess whether key differences exist in biodiversity patterns between managed forests and
naturally disturbed forests, and how critical these differences are to the maintenance of regional
biodiversity, baseline data on the response of organisms to the natural dynamics of forest mosaics is a
prerequisite condition. We quantified the response of bird communities to changes of the forest cover in
the black spruce forest zone of the Claybelt region (Quebec and Ontario). Bird sampling was conductedin
landscapes (50 to 100 km”) originating from natural disturbances and ranging from recently burned (< 1
year) to old-growth forests (> 200 years). Overall, 400 point counts were sampled. Vegetation plots
centered at each point count were used to sample live vegetation and dead standing trees and logs and
landscape context features were measured for areas of 1km’ surrounding each sampling station. Bird
community response to both local and landscape-scale changes in forest cover was determined. The
effects of current forest management on the ecological integrity of forest bird communities is assessed.

Implications of these findings on the development of sustainable forest management approaches are
discussed.
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Coarse woody debris in the old-growth forests of British Columbia

Feller, M.C'
'Forest Sciences Department, University of British Columbia, 3041 — 2424 Main Mall, Vancouver, BC V6T 1Z4
Phone: 604-822-3729 Fax: 604-822-9102 feller@interchg.ubc.ca

Coarse woody debris (CWD) is a prominent feature in most British Columbian forests,
particularly old-growth ones. The quantities of CWD in different decay classes are described for old-
growth forests in different biogeoclimatic zones in B.C. Quantities are greatest, and CWD persists the
longest (sometimes in excess of 1000 years) in the Coastal Western Hemlock zone. CWD quantities
appear to increase directly with CWD persistence. Trends in CWD quantity with forest age in managed
coastal B.C. forests suggest a U-shaped curve, with greater quantities occurring in recent cutovers than in
old- growth forests. There have been few studies of the functional role of CWD in B.C. forests but those
studies thathave been completed indicate that CWD is an important habitat component for some plantand
animal species. A total of 169 plant species, including > 95% of all lichens and liverworts, were found to
grow on CWD in old-growth forests in 5 biogeoclimatic zones. One third of these species were restricted
to CWD. Studies in several biogeoclimatic zones have found that CWD enhances populations of some
small mammal species in old-growth forests, but this effect varies with species and biogeoclimatic zone.
Although it has been considered that CWD could increase mineral soil acidification and eluviation, no
evidence for this was found in a study of 7 forested biogeoclimatic zones.
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Old-growth issues in the Maritimes
Dr. Graham Forbes, Faculty of Forestry, Faculty of Science, University of New Brunswick

Management of old growth forests in the Maritime region is influenced by a perspective that
differs from other regions in Canada — European-based colonization began in the 1600s and many
foresters feel that old-growth forests are gone, or at least do not compare to the public's image of "old-
growth". Most areas of the Maritimes have been harvested, at least once, many several times, through
highgrading or clearcut harvest. Inthis light, setting objectives for the amount, structure, and distribution
of old-growth being maintained today by government and industry is made more difficult by the lack of a
template, and whether past levels are realistically attainable. We will discuss several issues of concemn: 1)
how do we determine how much is necessary; 2) can old growth be created through manipulation of
structure rather than allowing time to create old growth; and 3) how can objectives be attained in a region
with>50% private land.
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Putting the science of old growth management into practise — A Coastal BC
perspective

Fraser, Gerry
RPF, Manager, Sustainable Forestry, International Forest Products Ltd

A large percentage of forested area in British Columbia is in old-growth state and will remain so.
The forest products industry is dependent on old growth harvest and will be for next several decades until
second growth forests come on line. There is a need for regulatory changes that allow for access to an
economically viable fiber supply which facilitates reinvestment in the industry and continued flow of
benefits to government, communities and workers.

There is a need for science ‘products’ that give the public and customers confidence that forests are
being sustainably managed and that old growth attributes are being maintained. Why? So that policy
makers will make balanced decisions concerning the use of our public resource that take into account
economic, social and environmental considerations. Customers will buy our products because of what we
do notin spite of what we do.

Some examples of science products beingused by Interfor inour coastal forest operations include:

1. Better inventory information on key focal species and ecosystems allows for development of better
management prescriptions.

2. Use of GIS based models such as ATLAS (UBC), SYMBOL (Timberline) and LLEMS (UBC) to
forecast future forest condition under various management scenarios.

3. Variable retention harvesting, both dispersed and aggregated. In 2000 over 40% oftotal harvestarea
was done with variable retention harvesting.

4. Creating old growth attributes such as snags and coarse woody debris in second growth riparian
areas.
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Canada’s National Forest Inventory — What it can tell us about old-growth
Gillis, Mark D., Gray, Stephen, and Katja Power

Canada’s current National Forest Inventory is a periodic compilation of existing inventory
information from across the country. . The main sources of information are detailed stand level
descriptions contained in provincial, territorial and industrial management level inventories. Typical
management inventories do not identify old-growth as a specific attribute. Hence the National Forest
Inventory, based on management level inventories, does not contain old-growth. Indicators of old-growth
such as stand age and maturity are contained in the national inventory and are analysed to illustrate the
distribution of forest in Canada by age and maturity. A further analysis by selected species is also
provided. Finally, a new plot-based national inventory that will provide additional old-growth indicators
is discussed.
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Management of old-growth forests in Canada: learned by doing, now
learning to do better

Harestad, A.S.'

" Department of Biological Sciences, Simon Fraser University, 8888 University Drive, Burnaby, BC V54 156
Phone: 604-291-4809 Fax: 604-291-3496 harestad@sfu.ca

In the past throughout forested regions of Canada, management of old-growth occurred primarily
as a consequence of harvesting trees for timber. Little thought, both temporally and spatially, was given to
the big picture; we fussed mainly with the pixels. Silvicultural prescriptions were constrained to “How do
we manage best after clearcutting?”. More recently silvicultural prescriptions have been based on a priori
goals set for a wide range of forest values, including timber but not excluding wildlife, visual, and water
resources. Social decisions have established amounts of old-growth for preservation. It is becoming
clearer that these amounts are insufficient to meet the public’s expectations for forest resources.
Opportunities exist for maintenance of the full range of forest values within the matrix among these
preserved areas. It appears that conservation goals and the public’s expectations can be met through
appropriate management of old-growth. These approaches to forest management will constrain timber
harvesting, although the magnitude of the constraints are not fully assessed and will vary by forest region,
ecosystem processes, and social context. We face two major tasks: how to manage remaining old-growth
and how to restore old-growth values to stands logged over the past century. Forward-thinking managers
and researchers have initial evidence to show that, in managed stands, forest attributes can be maintained
that resemble those of unmodified old-growth stands. These attributes when allocated across the
landscape appear to sustain ecological processes at diversity, rates, and extents that are likely not
functionally distinguishable from unmodified old-growth. In some forest ecosystems, initial constraints
on timber harvesting may be mitigated by enhancement of other forest values generated through new ways
of managing old-growth.
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Structural diversity of old-growth coniferous boreal forest

Harper, K.A.', Bergeron, Y., Gauthier; S."', Drapeau, P.', and DeGrandpré, L.’

'Groupe de recherche en écologie forestiére, Université de Québec a Montréal, CP 8888 succ. A, Montréal, QC H3C 3P
Canada

Phone: 514-987-3000 #4723 Fax: 514-987-4647 cl444@er.ugam.ca

*Université de Québec en Abitibi-Témiscamingue, 445 boul. de I'Université, Rouyn-Noranda, QC J9X 5E4 Canada
’Natural Resources Canada, Canadian Forest Service, Laurentian Forestry Centre, C. P. 3800, 1055 du PE.PS., Sainte-
Foy, Ste-Foy, QC G1V 4C7 Canada

In black spruce dominated forest where there are few changes in species composition with
succession, structural development may be an important process for biodiversity. We assessed structural
diversity along a chronosequence for three different site types (organic, mesic and xeric) in coniferous
boreal forest in northwestern Quebec. We asked two questions: 1) Is structural diversity higher in older
forest? and 2) At what age can we detect the old-growth stage of structural development? Structural
diversity was quantified using the Shannon index on the number and abundance of categories of trees,
snags and logs with different diameter, heightand decay classes. Overall structural diversity was greater in
older forests on organic and mesic sites, and structural diversity of snags and logs increased with time
since fire on xeric sites. Stages of structural development were determined using piecewise regressions on
structural components vs. time since fire. Breakpoints in the regressions indicated a transition between
early and mature stages of development at approx. 50 years on organic and xeric sites; on mesic sites, a
broad transition was evident from 40 to 160 years. On all sites, continuous linear changes in many
structural components suggests that the old-growth stage had not yet been reached even after 250 years. In
these fire-prone ecosystems, there was no detectable stage corresponding to undisturbed old-growth
forest. Therefore, it is important to recognize all ages of these structurally diverse older forests as
important formaintaining biodiversity.
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Impact of white-tailed deer on biodiversity of old-growth fir forests of Anticosti
Island - Insects as indicators

Hebert, C.
Canadian Forest Service, Laurentian Forestry Centre, 1055 PE.P.S., Sainte-Foy, QC G1V 4C7
Phone: 418-648-5896  Fax: 418-648-5849 chebert@cfl.forestry.ca

Despite periods of heavy logging in the 20th century, impressive old-growth fir forests remain
standing on Anticosti Island. However, the introduction of white-tailed deer onto the island just over 100
years ago is jeopardizing the survival of the forests and threatening the island's biodiversity. Due to its
lack of predators, the white-tailed deer population has proliferated to the point that it systematically
browses balsam fir, hardwoods, shrubs and many herbaceous plants. When disturbed, fir forests
disappear and are replaced by white spruce forests, a species less desirable to white-tailed deer. This
transition is accompanied by a reduction in insect abundance and diversity and by major infestations of
insects associated with white spruce which, elsewhere in Quebec, normally cause little damage. From a
purely forestry perspective, the transition to white spruce is therefore not a guarantee of future timber
supplies. From a wildlife perspective, the transition heralds a decline in white-tailed deer populations and
in economic activities related to hunting, since balsam fir is the preferred species of white-tailed deer.
Moreover, the remaining old-growth fir forests show an appreciable decline in insect abundance and
diversity, by comparison with the old-growth fir forests of the Gaspé Peninsula and Mingan Archipelago
(North Shore). While Anticosti Island is renowned for its white-tailed deer, paradoxically the species has
become the island's main problem. Without the implementation of a sustainable development policy, the
fragile balance of ecological and economic forces on the island could be upset. Exclosures covering large
areas are now used to regenerate fir forests under management, but the protection of old-growth fir forests
from deer browsing is not yet part of any management strategy. A project to protecta 100-ha old-growth
fir forest (using an exclosure) was initiated in 1998 to preserve part of the island's biodiversity and to
assess the potential for restoring a highly degraded ecosystem.
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Old-growth spruce forests (>120 years), an essential habitat for the Three-toed
Woodpecker

Imbeau, L."* and Desrochers, A.'

'Centre de Recherche en Biologie Forestiére, Université Laval, Pavillon Abitibi-Price, Sainte-Foy, OC GI1K 7P4
‘Current address: Groupe de Recherche en Ecologie Forestiére interuniversitaire, Département des sciences biologiques,
Université du Québec a Montréal, C.P. 8888, Succ. Centre-Ville, Montréal, QC, H3C 3P8

Phone: 514-987-300 #6981 louisimbeau@hotmail.com

Among boreal forest bird species, the Three-toed Woodpecker (Picoides tridactylus) is one of the
most closely associated with old-growth forests (>120 years) and possibly the most negatively affected by
long-term changes induced by commercial forestry in eastern Canada. Part of this conflict is related to the
woodpecker's use of standing dead trees as nesting sites. Moreover, foraging behavior of this woodpecker
and its choice of feeding substrates may increase its vulnerability in managed forests. We described
foraging behavior of three-toed woodpeckers, and characterized foraging trees used by this species in
Québec's black spruce (Picea mariana) forests. In summer and mid-winter, birds of both sexes used a
highly-specialized feeding technique consistent with the search for bark beetles (Coleoptera, Scolytidae),
with snags highly preferred over live trees as foraging substrates. Snags used for foraging had a greater
dbh and were less deteriorated than paired nearest available snags. We also quantified the possible area
sensitivity and edge-avoidance of the three-toed woodpecker by analyzing its pattern of occurrence at 100
playback stations that had from 8 to 100% forest cover within a 300 m radius. Although the occurrence of
three-toed woodpeckers was highly related to the area of suitable habitat around the playback station, this
relationship was quasi-linear and no critical threshold was found within the range of forest cover sampled.
Given the extensive use of recently-dead snags for foraging by three-toed woodpeckers, models
estimating snag requirements for this species based only on nesting requirements are probably of limited
use to maintain populations in managed areas. We suggest that wildlife habitat objectives that specifically
require the maintenance and renewal of snags in early decaying stages found in old-growth forests are
essential to the conservation of this woodpecker species in managed forests.
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Over the past five years, a number of lumber buyers have developed wood procurement policies
that place restrictions on the sources of the wood that they will sell. In some cases, the policies state that
only wood obtained from forests certified to one of the national or international certification standards will
be purchased. In others, a policy has been established to stop purchases of lumber derived from forests
perceived to have relatively high ecological values. These have been variously termed ‘endangered
forests’, “frontier forests’, ‘high conservation value forests’and ‘old-growth forests’. Depending on which
term is used, such procurement policies have the potential to radically change the current pattern of timber
supply. In some cases, these changes could help preserve some large, intact forest areas from further
development. However, ‘old-growth forests’ are not synonymous with forests of high conservation value
and, in terms of the preservation of global species richness, the focus on forest protection needs to be
concentrated on those areas where the risk of species loss is greatest. These are sometimes considered in
relation to endemic species areas: Most of these areas lie in the Tropics, and it is there that conservation
efforts need to concentrate. There is also value in preserving large tracts pristine forest in the temperate and
boreal zones, but these areas are less of a conservation priority than tropical forests. Some jurisdictions
have already gone a long way in creating large preserves. For example, British Columbia now has 13%
(12.2 million ha.) of the land area permanently protected, and this figure is rising as a major land use
planning exercise is gradually completed. Other areas, such as the eastern Canadian provinces, Russia,
Alaskaand Scandinaviahave much lower proportions of land in designated reserves. Various mechanisms
exist that could be used to ensure better protection of the highest priority forests, with a development of the
World Heritage Convention appearing to have the greatest potential. A hierarchical approach to
identifying priority sites is proposed.
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Using stand dynamics to identify old-growth forests and plan for their
management in the southern boreal forest

Kneeshaw, Daniel D.
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Old-growth forests have been identified as a potentially important stage of stand development for
maintaining biodiversity in the landscape. Historically, these older stands have also been targeted by the
forest industry in their drive to regulate the forest. This is especially true in southern boreal forests that
have been accessed for long periods of time. An increased understanding of fire cycles from the region
suggests that in the absence of industrial forest management large areas would be covered by old-stands.
The ability to manage for these forests or in some cases to embark on ecological reconstruction requires an
understanding of the characteristics that define old-growth forests. Although specific definitions exist in
some regions based on precise quantification of structural conditions, definitions based on stand
development and processes occurring within the forest are more likely to maintain ecosystem processes.
Following stand replacing disturbances the forest develops until the trees that were initially recruited to
the canopy are replaced by others (if another disturbance does not occur). This old-growth stage is
characterised by single and group tree mortality and by tree replacement. Mortality in these forests is
primarily from groups of trees (even in the smallest gaps the average number of gap makers is 3) and
increases with time since fire. An important increase in gap size occurs about 150 years after fire
(maximum gap size increases from 500 to 1000m®). Such changes in forest dynamics are also linked to
structural and compositional changes. In the southern boreal forest, the associated tree replacement is
from aspen and jack pine to shade tolerant conifers such as balsam fir, white spruce and cedar, although
shrubby competitors may also increase in importance. Anunderstanding of the stand dynamics that occur
in the old-growth stage of stand development will be useful in designing silvicultural systems that imitate
atleast some key ecosystem processes.
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Monitoring biological indicators during the adaptive management program of
Weyerhaeuser's Forest Project on B.C.'s coast

Dunsworth, Glen', Kremsauter, Laurie’

'Weyerhaeuser Company, B.C. Coastal Group, 75 Front Street, Nanaimo BC V9R 5H9
Phone: 250-755-3500 Glen. Dunsworth@weyerhaeuser.com

*Centre for Applied Conservation Biology, UBC, 28360 Starr Rd., Abbotsford, BC V4X 2C5

Adaptive management is a key component of the Forest Project being implemented over all of
Weyerhaeuser’s coastal forest tenures. The Forest Project uses two main tools: variable retention
harvesting and broad zoning of the land base to accomplish the BC Coastal Group’s ecological and socio-
economic goals. The adaptive management program was designed to examine the effectiveness of
retention systems and zoning in maintaining those forest attributes necessary to sustain biological
richness and essential ecosystem functions, such as nutrient transfer, energy flow, decomposition, and
dispersal of seeds, spores, and animals. The program is grounded on three biological indicators evaluated
in both operational and experimental contexts: 1) Representation of habitat types in a relatively
unmanaged state to ensure that little-known species are retained; 2) Structure of stands and over
landscapes to ensure that key elements are present through time; and 3) Indicator organisms to track
whether retaining structures and patterns, while addressing representation, will maintain species and
populations whose life needs are well understood. Representation of ecosystems in unmanaged
conditions has been examined. Habitat structure is being assessed in variable retention blocks and in
unmanaged blocks. Studies on several organisms (breeding birds, owls, gastropods, amphibians,
bryophytes, lichen, squirrels, mycorrhizae, and carabid beetles) have been underway for various lengths
of time. These studies collected baseline information to begin comparisons of the effectiveness of the
various types of variable retention for maintaining biological richness. The current focus in the adaptive
management program is refining the lists of specific elements to monitor and beginning to create tools to
help extrapolate relationships and findings over large areas and long timeframes with the expectation of
operational implementation in 2003. The first two years of pilot work are also being used to examine how
the results will link to management practices to strengthen areas that most need improvement.
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Small mammal responses to clearcut logging in northeastern Ontario
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Clearcut logging, the most popular harvest system applied in Ontario, coupled with fire
suppression has steadily increased the proportion of post-logged stands in boreal forests and greatly
reduced post-fire regeneration. Meanwhile, relatively little is known about the ecological impact of this
shift or ecological successional trajectories in post-logged vs. post-fire stands. We used a geographically
comprehensive sampling regime to compare small mammal communities in old growth, post-fire boreal
mixedwood stands with those in relatively mature boreal mixedwood stands harvested in the 1960s.
Analysis of covariance allowed the effects of treatment history and forest age to be assessed
independently. Atotalof35 study sites were selected, grouped into six pairs of post-logged and post-fire
landscapes. At each study site, 21 trapping stations consisting of two snap traps and one pitfall trap were
located at 15 m intervals along a 300-m-long transect. Trapping occurred at monthly intervals during
June-August of 1998 and 1999, with 12 sites sampled in both years to correct for year-to-year variations in
small mammal abundance. Overall, small mammal abundance was significantly higher in post-fire stands
(p < 0.01), but diversity was not significantly different between the two treatment types. Snap trap and
pitfall trap results showed that Clethrionomys gapperi was significantly more abundant in the post-fire,
old growth stands (p=0.0015; p= 0.0063); similarly, pitfall traps indicated that Sorex cinereus and Sorex
hoyi had higher capture success in post-fire stands (respectively, p=0.0415 and p=0.0115). None of the
15 small mammal species sampled indicated significantly higher abundance in post-logged sites.
Analysis of covariance for Clethrionomys gapperi indicated that age was not significant, suggesting a
logging effect per se for this species. Conversely, Sorex hoyi pitfall results indicated a significant age
effect (p=0.03), and once correcting for age, the treatment effect was no longer significant. Stand age was
a significant positive correlate of abundance for several species that did not show significant treatment
effects: Blarina brevicauda (pitfalls, p= 0.0126), Napaeozapus insignis (snap traps, p= 0.0126),
Peromyscus maniculatis (pitfalls, p= 0.0575), Sorex cinereus (snap traps, p= 0.0298), and Sorex fumeus
(pitfalls, p= 0.0556). These results highlight both the importance of older forests and long-term logging
effects for small mammal communities. Ecologically, small mammals play important roles in the
dispersal of seed propagules and mychorrhizal fungi, highlighting the possibility of secondary ecological
impacts of changes in small mammal communities. In addition, small mammals provide a prey base for
many carnivores, indicating possible logging impacts on food webs even 40 years post-harvest.
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The Shoreline Fringe Forest of the Southern Central British Columbia Coast

Lamb, E.G"
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A narrow fringe of old-growth coniferous forest along the shoreline is characteristic of exposed
portions of the southemn British Columbia Central Coast. The coastal fringe forest is rarely more than a
few hundred meters wide, sandwiched between the ocean and the bogs of the Hecate Lowlands. The
dominant tree species are Western Red Cedar, Western Hemlock, Sitka Spruce, and Yellow Cedar. The
dense to open understory is dominated by a mixture of ericaceous shrubs, fems, and bryophytes. Inland
from the coastal fringe forest there is a rapid transition to a complex of Sphagnum bogs and scrub forest.
Indicator plant analysis suggests thata change in ground surface materials and an increase in soil moisture
coincides with the rapid transition from the forest to the bogs. The patterns of canopy and understory
species composition between sites within the fringe forest suggest that the distributions of some species
there are influenced by thedegree of oceanic exposure.
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Old Growth Attributes: Understanding Developmental Trajectories and Dynamics
Lertzman, Ken. School of Resource and Environmental Management, Simon Fraser University, Burnaby, BC.

Old growth is defined at the stand-scale using a suite of tree- and stand-scale attributes that have
been well described in numerous studies. While there is significant quantitative variation in these
attributes among systems, there is broad qualitative agreement, allowing reasonable generalizations about
old growth as a stage, or series of stages, in stand development—and old growth attributes as the
consequence of developmental processes. Tree-scale structural attributes are typically associated with the
senescence and mortality of trees as individuals or in small groups, for instance snags, coarse woody
debris, canopy gaps, and distinct understory communities associated with gaps. Stand-scale structural
attributes typically reflect the accumulated effects of gap formation and filling processes over time, such
as broad ranges of tree size and age, and mix of species of varying shade tolerance and regeneration
requirements. Habitat relationships of old growth-associated species are typically understood in terms of
these structural characteristics, and in fewer cases, with age itself.

Old growth stands however, are part of a continuum of developmental stages. Their attributes
represent a complex mix of signatures from different processes dominating at different periods in their
development. These factors can be best understood by 1) understanding disturbance regimes, their
biological legacies, and their variability, 2) placing old growth structural attributes in the context of the
younger stands from which they developed and the processes driving this development, and 3)
understanding how and why old growth stands vary over space. This provides a dynamic view of old
growth: it is generally generally changing in both structure or composition. Significant challenges remain
in understanding old growth and involve problems of spatial and temporal scale: reconciling our stand-
level understanding with the reality of diverse landscapes and placing our relatively short-term empirical
experience in an historical and palaeoecological context.
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Old-growth forests: West coast temperate
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British Columbia’s west coast forests contain the largest, the fastest growing, and likely the oldest
trees in Canada. These forests are valued by the people of British Columbia for many reasons. They are
also of great interest to the international community, more so than any other old-growth forests in Canada.
BC’s old-growth forest types extend from southern Oregon to southeastern Alaska, and from the Pacific
Ocean to the creat of the Coast Mountains. They can be divided into three broad ecosystems: coastal
temperate rainforest; ‘rainshadow’ forest; and coastal subalpine forests. These are recognized in BC’s
ecosystem classification as the Coastal Western Hemlock, Coastal Douglas-fir, and Mountain Hemlock
zones, respectively. Over most of coastal British Columbia, fire is not an important agent of natural
disturbance. Natural disturbance is often frequent and small-scale in nature - predominantly single tree
death, blowdown and landslide - and landscapes are dominated by old-growth forests. These forests are
characteristically multi-storied and multi-aged, with huge accumulations of living and dead matter, and a
wide mix of tree diameters and heights. Dominant tree species are coniferous, and ericaceous shrubs are
common in the understorey. On much of the southern mainland coast, southern Vancouver Island and the
GulfIslands, most old-growth forest has been logged and converted to second-growth forest, or to urban
and agriculture uses. This is particularly true in the relatively drier coastal areas. In general, there is more
old-growth forest remaining at higher altitudes and latitudes. BC has greatly increased its protected areas
over the last decade; however, on the coast, more productive (for forestry purposes) old-growth forests are
generally more poorly represented in protected areas. The most extensive management activity in BC’s
coastal old-growth forests is logging and associated road-building. These activities are regulated by BC’s
Forest Practices Code, which provides some protection for old-growth forests on the managed forest
landbase.
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Significant ecophysiological adaptations of early and late successional spruce
species from Eastern Canada
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Red spruce (Picea rubens Sarg.) is a valuable timber species that is a key component of late-
successional conifer forests of eastern Canada. However, red spruce has experienced substantial decline
over the majority of its geographic range related to past forestry practices, atmospheric pollution and
climate change. Except in the southern part of its Appalachian range, red spruce is largely sympatric with
early successional black spruce (Picea mariana (Mill.) B.S.P.). The two species appear closely related
morphologically and in their isozyme and molecular marker profiles. They are also capable of natural
hybridization. Hybridization with black spruce has resulted in identification and management problems
for these otherwise ecologically distinct species. Benchmark information on growth and development
traits that might be useful in differentiating these species and particularly their hybrids are generally
lacking. Current research on adaptive traits differentiating these species and their hybrids will be
presented as an ecological comparison of early- versus late-successional trees. We examined, compared,
and analysed a number of morphometric developmental adaptive traits including, germination patterns,
early development, shoot and root growth, and allometric relationships. Ecophysiological responses such
as light response curves, response to atmospheric moisture stress, and freezing tolerances will also be
presented. It is these ecophysiological attributes that differentiate long-lived, shade-tolerant, late-
successional, gap-regenerating trees such as red spruce as the archetype of old-growth conifer forests in
the Acadian Forest Region. Trees such as red spruce allow old-growth forest types to develop towards
advanced age and to be maintained in an almost steady-state condition for hundreds, and perhaps
thousands, of years until they are destroyed by some major, albeit infrequent, stand-replacing disturbance
such as wind or fire. It is precisely these ecophysiological attributes that allow for the development and
maintenance of the complex physical structures that we associate with old growth.
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Changes in the residual ground vegetation of late-successional coastal Acadian
forests after clearcutting
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The temperate broadleaf and mixed Acadian forests of New England and eastern Canada can
survive into the late-successional stages of stand development because of the relatively infrequent
occurrence of stand-replacing disturbances such as catastrophic fire or insect epidemics and the longevity
and shade tolerance of dominant canopy species. However,a long history of land settlement and forest
harvesting have resulted in the dramatic reduction in the current area of mature and late-seral patches. This
shift in the age structure of the forested landscape has led to considerable concemn that continued
clearcutting of old stands may threaten species that are dependent upon late-successional conditions. In
1999 we investigated the impacts of clearcutting on the ground vegetation of remnant late-successional
coastal Acadian forests in southwestern Nova Scotia. The stands investigated in this study are among the
oldest forestsin Nova Scotiaandmay be considered naturally disturbed old-growth ecosystems under the
broader definition of temperate old-growth woodland suggested by Foster et al. (1996) and others.
Sampling of vegetation was conducted in 750 1m’ quadrats established in 16 stands belonging to different
recovery periods since clearcutting and 9 late-successional forests with no significant signs of human
disturbance. Our objectives were: a) to determine the gradient in response among late-successional flora
to clearcutting; b) to determine if any forest species are restricted to or are dependent upon the late-
successional stages of stand development for maximal frequency and/or abundance and, c) to examine the
relationships between floristic composition and the occurrence of late-successional habitats (e.g. course
woody debris) and stand age. We found no evidence of a significant overlap in understory vascular
composition among early and late-successional stands in multivariate analyses. Several understory herbs
(e.g. Coptis trifolia, Trillium undulatum, Montropa uniflora) were restricted to or attained their highest
frequency and abundance in late-successional forests. However, no species exhibited a strong association
with characteristic late-successional habitats such as decayed wood or tip-up microtopography.

Foster, D.R., Orwig, D.A., and McLachlan, J. 1996. Ecological and conservation insights from
retrospective studies of old-growth forests. Trends in Ecology and Evolution. 11:419-424.
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Gap dynamics and forest structure of balsam fir forest on the eastern side of the
Great Northern Peninsula, Newfoundland
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Old growth forest may be defined from both a process and a structural point of view. From a
process perspective, old growth forests have a disturbance regime dominated by gap dynamics. The
process of gap dynamics is characterized by small- micro-scale disturbance (usually 200 m®) of the mature
canopy. The death of a single stem or a few stems releases available growing space. In time, growing
space is occupied by tree regeneration. Forests on the eastern side of the Great Northern Peninsula are
considered to have characteristics of old growth forest. Determining the extent and management of this
forest, defining the relevant indicators and determining how much forest should be protected are current
management challenges.
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Ecological differences between mature and old growth forests in the
Upper Foothills of Alberta
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Weyerhaeuser Company Ltd. is in the process of developing harvest strategies for maintaining
appropriate levels of late to very late seral stages (“old growth”) in its Drayton Valley Forest Management
Area. This management area encompasses 427,000 ha in the Lower Foothills, Upper Foothills and
Subalpine Natural Subregions of Alberta’s central Rocky Mountains. In planning for future forest
landscapes, Weyerhaeuser intends to maintain a range of age structures consistent with the inherent
ecological processes characteristic of each Subregion. These Subregion-specific age structures will
determine the percentage of forest in late to very late seral stages that will be maintained over the planning
horizon. Distinguishing and classifying old growth forest from younger mature stages based on
vegetation structure and composition is fundamental to meeting Weyerhaeuser age structure maintenance
objectives. A research study was initiated in the summer of 2000 with the intent of gaining objective
understanding of the differences in structure and composition between forests of varying ages and
topographic site conditions (elevation, aspect and slope angle). A total of 95 detailed sampling plots were
completed in a 150-km’ study area located in the Upper Foothills and Subalpine Natural Subregions.
These plots quantified vegetation structure and composition for stands ranging in mean age from 62 to 215
years. Some of the variables measured and analyzed included live tree height and diameter, snag density,
diameter and decay class, coarse woody debris volume, diameter and decay class, vascular plant species
richness and diversity, sapling and regeneration density, wildlife hiding coverandduffdepth. Univariate
and multi-variate statistics were applied to attempt to determine whether forests of different ages differed
significantly in terms of vegetation structure and composition. An attempt was also made to distinguish
the attributes most useful to indicate of old growth forest conditions. The degree to which site conditions
confounded age-related differences in structure and composition was also investigated. This paper
presents how the results of this study are being used to plan for and meet Weyerhaeuser “old growth”
retention objectives.
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Old-growth forests in the Acadian Forest Region

Mosseler, A. Lynds, A., and Major, J.E.
Natural Resources Canada, Canadian Forest Service, P.O. Box 4000, Fredericton, NB E3B 5P7

A long history of land clearing both for agriculture and timber harvesting has resulted in the
elimination of most of the old-growth (OG) and virgin (previously unharvested) forest of the Acadian
Forest Region (AFR) of the Maritime provinces of Canada. What little OG remains is restricted to small,
isolated stands, often associated with steep gorges that were inaccessible to harvesting, or areas that were
either protected or by some chance escaped harvesting. Late-successional, old-growth forest types are
becoming increasingly rare across the AFR and are virtually non-existent on Prince Edward Island. Our
objectives were to characterize and describe some of the remaining OG forest types and their extent in the
AFR; to present some perspectives on OG forests and their role in biodiversity conservation; and to
present a basis for developing strategies for conservation, management, and restoration. We address
questions related to how to characterize OG forest in the AFR so that it can be identified for land
management purposes; how much OG exists and may have existed in the pre-settlement forest, and how
we might manage and restore OG forest. Forest resource inventories (FRI) suggest that less than 1% of
present forest cover of the Maritimes is in forest older than 100 years, but our ground surveys based on this
database indicate that there is probably far less than that indicated by the FRI. Based on expected patterns
ofecological succession in the absence of major, stand-replacing disturbances such as fire up to 60% of the
forest may have been dominated by OG late-successional forest types prior to European settlement. These
forests would probably have consisted of shade-tolerant species inluding eastern hemlock, red spruce,
sugar maple, American beech, yellow birch, etc., in varying mixtures. Forests dominated by such species
tend to regenerate naturally in gaps left by small-scale disturbances such as fallen trees. While abroad and
widely accepted definition of OG is needed, we attempt to narrow the characterization of OG in order to
relate it to the specific forest types of the AFR because a more restrictive or specific definition may be
more useful in guiding forest management activities related to OG identification, conservation, and
restoration.
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Patterns of bryophyte diversity in the old growth interior and coastal cedar-
hemlock forests of British Columbia
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The cedar-hemlock forests of British Columbia are characterized by extraordinary bryophyte
diversity and contain the majority of western North American endemic species and genera in Canada.
These forests are commonly regarded as temperate rainforests or the coastal western hemlock
biogeoclimatic zone (CWH) on the coast and oroboreal rainforests or the interior cedar hemlock zone
(ICH) in the interior of B.C. The objective of this study was to use the most appropriate sampling method
to investigate the patterning of bryophyte diversity atdifferent landscape scales using species richness and
multivariate analyses. Floristic habitat sampling (FHS) methodology recorded more than twice as many
bryophyte species as traditional plot sampling (PS). FHS samples a mosaic of mesohabitats (i.e., forest,
streams, seeps, and cliffs) thatare often not sampled in traditional plot studies, resultingin the exclusion of
speciesrichness, includingmanyrare species, and a full understanding of the patterning of diversity. Atthe
regional scale, climate and large-scale catastrophic disturbance (i.e., fire and logging) are, the most
important environmental variables influencing bryophyte vegetation patterns. Temperate species,
especially western North American endemics, are almost exclusive to the CWH and boreal species
dominate the ICH. At the stand scale, time since the last large-scale disturbance strongly influences the
patterning of bryophyte diversity. Old-growth cedar-hemlock forests have between 33% (ICH) and 66%
(CWH) more species than young forests disturbed by either wildfire or logging. At the local scale,
bryophyte diversity is largely dependent upon mesohabitat quality and quantity. Within an age class,
mesohabitat quality is a function of the number and types of microhabitats. Ecosystem management plans
must include the diversification of mesohabitats/microhabitats for the preservation of high bryophyte
diversity within old growth forests. Bio-indicators can be used to preserve the crucial habitats for rare
species, and identify “hot spots” for conservation. Large-scale disturbance such as forestry heavily
threatens the sustainability of these highly diverse communities. Bryophyte diversity in the cedar-
hemlock forests of British Columbia will be sustained through ecosystem management of old growth
legacies (i.e., landscapes, stands and components of these) and the preservation of areas of high diversity.
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Insect indicators of the Japanese sustainable forests -Introductions of the C&I
project and preliminary research results
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“Shikoku Research Center, Forestry and Forest Products Research Institute, Kochi 780-8077, Japan

In 1995, twelve countries including Japan endorsed the “Santiago Declaration” with a
comprehensive set of criteria and indicators for the conservation and sustainable management of
temperate and boreal forests outside Europe. We have been working on monitoring and evaluating
methods of sixty-seven indicators under seven criteria, of which those on “biodiversity” and “forest health
and vitality” are recognized to be the most difficult and challenging items. The objectives of this study are
to develop evaluating methods of indicators suitable for Japanese forests and examine the feasibility of
those methods to other Montreal Process countries, by exchanging information and technologies.
Researchitemsare: 1) Scale-up evaluation methods of biodiversity in forest stands and landscape level, 2)
Monitoring and evaluation methods of insect and microbe species diversity in relation to vegetation
change, and 3) Evaluation methods on tree and stand degradation.

In this presentation, we focus on our researches on developing monitoring and evaluation methods
of insect diversity. We have surveyed beetle and butterfly faunae of Japanese forest landscapes with
fragmented old growth forests in Ibaraki and Kochi Pref.,, Japan. So far, these data suggest that the insects
are potentially valuable indicators in relation to forest growthand management.
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Forests of the Montane Cordillera: Historical conditions and current
influences in the major forest types

Pinnell, Heather D.'
'Harrop-Procter Community Cooperative, c/o RR3 S29 C6, Nelson, BC VIL 5P6
Phone: 250-229-2271 or 229-4562 Fax: 250-229-2332 hpinnell@netidea.com

The Montane Cordillera includes most of BC as well as the Rocky Mountains within Alberta. The
six major forest types are ponderosa pine, Douglas-fir, western redcedar / western hemlock, Engelmann
spruce / subalpine fir, white spruce and lodgepole pine. Human activities have unintentionally impacted
various aspects of these forests including old growth structure. Historically, fire-maintained open-
growing old growth ponderosa pine forests and Douglas-fir forests were common in very dry valleys.
Since European settlement, extentandhealth of these old growth forests has been severely impacted due to
fire suppression, harvesting, settlement, introduction of exotic weed species, and overgrazing. Nearly a
century of fire suppression has resulted in extensive dense, multi-layered and suppressed forests,
increasing the risk of stand-replacing fire, and forest health problems. In western redcedar / western
hemlock forests, important human influences have included fire suppression in dry lowland forests,
widespread burning of moist upland forests by settlers, and the introduction of white pine blister rust. The
Engelmann spruce / subalpine fir forest type has been less affected by human activities, however,
dispersed whitebark pine pockets have sustained extensive mortality due to the introduction of white pine
blister rust. Whitebark pine forests are also affected by fire suppression reducing frequency of low
intensity fires, and whitebark pine regeneration is being replaced by subalpine fir. In the lodgepole pine
forest type, fire suppression has reduced fire frequency and size in some areas, and some of these forests
will gradually be replaced by spruce or subalpine fir. Diversity in age classes across the landscape is also
declining, and mountain pine beetle hazard is increasing. In the white spruce forest type fire suppression
and current harvesting practices have altered forest compositionand structure at the forest and landscape
level. Fire suppression may be accelerating succession of lodgepole pine forests to white spruce forests.
Large homogeneous areas of white spruce forest may result, providing extensive food sources for spruce
insects. In areas currently being managed for timber, cutblock sizes are small compared to patches
resulting from fires. This combined with the spatial arrangement of cutblocks on the landscape decreases
the total area in interior forest.
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Development of old growth features in maturing plantations in southern
New Brunswick

Roberts, M.R. and Ramovs, B.V.
Faculty of Forestry and Environmental Management, University of NB, P.O. Box 44555, Fredericton, NB E3B 6C2
Phone: 506-453-4923 Fax: 506-453-3538 roberts@unb

Forest plantations are commonly regarded to be the antithesis of old growth forests because they
are thought be structurally and compositionally uniform. Given the significant areal extent of plantations
in the Acadian forest region, it is important to determine if maturing plantations develop structural and
compositional features that are similar to those in old growth forests. In this study, understory vascular
plant composition, environmental features and stand structure in spruce (Picea) plantations originating
from farmland (oldfield plantations, 31-77 years) and harvested land (cutover plantations, 19-64 years)
were compared to those in young (27-66 years) andmature (77-100 years) naturally regenerated forests.

Abundance (percent cover) of understory species and environment variables were measured in
1064, 1 m’ quadrats and stand structure was measured in 210, 10 m’ plots in 26 stands. ANOVA was used
to compare species, environment and structural features among stand types. Multivariate analyses
(ordination) were used to explore patterns in species composition among stand types, and in environment
— vegetation relationships. Multiple linear regression was used to determine correlations between
structural features and herbaceous species. Oldfield plantations contained a unique herbaceous
community with very few species, mainly those typical of oldfields. Cutover plantations contained
disturbance-tolerant species and those associated with coniferous forests, while natural stands contained
forest-dependent species associated with deciduous or mixedwood forests.

The microenvironment in both plantation types was affected by the coniferous overstory, which
was related to planting. Oldfield plantations also lacked pits and mounds and coarse woody debris.
Cutover plantations contained abundant pits and mounds, possibly due to scarification activities, but
lacked woody debris. Both natural stand types displayed a diverse microenvironment, including
deciduous and coniferous litter, woody debris in various stages of decay, and an abundance of pits and
mounds. Species in naturally regenerated forests were associated with conditions found within
mixedwood forests (e.g. deciduous canopy cover, leaf litter, coarse woody debris). Species in both
plantation types were associated with the coniferous canopy cover produced by planting as well as
conditions probably produced during historical land use activities (e.g. ploughing in oldfield plantations).
In contrast, variability within overstory canopy conditions and forest floor features in both natural stand
types appears to be important in creating a complex microenvironment that may support a variety of
understory plant species. Although the oldest plantations (66-77 yrs) do not yet resemble mature,
naturally regenerated stands, they do share some structural and compositional features. Plantations may
thus provide some habitat for herbaceous plant species.
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Strategies for rebuilding and maintaining old-growth characteristics in managed
Acadian mixedwoods

Salonius, Peter Natural Resources Canada, Canadian Forest Service, P.O. Box 4000, Fredericton, NB E3B 5P7 Canada
Phone: 506-452-3548 Fax: 506-452-3525 psaloniu@nrcan.gc.ca

Not only are there very few patches of old-growth Acadian mixedwoods remaining in the
Maritime provinces of Canada, but guidelines on Crown Lands in New Brunswick allow large harvest
openings on forest land that does not have "potential for sawlog production". The assessment, as to
whether a stand has sawlog potential, is based on the dominant and codominant trees in the stand. This
mitigates against alternative harvesting requirements in stands whose existing crop trees have no sawlog
potential due to repeated high grading harvest episodes, even though there may be an abundance of
protection-requiring advance regeneration in the understory that could be managed toward high quality,
old-growth stand characteristics with proper silviculture. Each of the large canopy openings effects an
incremental decrease in the representation of long-lived, high-value softwood and hardwood species
whose regenerating seedlings require a micoenvironment that is somewhat similar to that which is
produced by the gap dynamics disturbance regimes that typify native Acadian mixedwoods. Opportunistic
lower-value, shorter-lived species that can tolerate the harsh drying winter and summer winds, that are
characteristic of large openings, are favoured such that the resulting forest is much less stable and more
prone to catastrophic stand replacement dynamics. A generic, portable, and endlessly modifiable
harvesting methodology has been developed that facilitates moderm machine harvesting and also produces
the protecting microclimate that is conducive to the regeneration of the long-lived, shade tolerant and
intermediate species assemblages that are characteristic of old-growth Acadian mixedwood forests. In
forest areas where the species that typify old growth are either only remnants or where these species have
been largely extirpated by past forest practices, we have developed restoration planting protocols that take
advantage of the protection offered by the novel harvesting methodology. These planting methods include
the employment of very small seedlings thatare less heavily browsed than conventional nursery stock and
particular attention to the timing of the planting of these seedlings as well as to the direct seeding of some
species.
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Structural classification of dry montane old-growth forests in British Columbia:
A tool for examining environmental influences and developmental processes

Sandmann, H.

School of Resource and Environmental Management, Simon Fraser University, Burnaby, BC V54 156 Canada
Phone: 604-708-8201 Fax: 604-291-4968 hsandman@sfu.ca

In the dry southemn interior of British Columbia, old-growth forests are characterized by fine-scale
variation in tree sizes and ages, often lacking obvious boundaries of tree cohorts or stands. This high level
of structural diversity is likely the product of interacting effects of a mixed-severity disturbances and
strong environmental gradients. Consequently, quantitative inventories and comparative research of old-
growth stands are challenging, particularly at larger spatial scales. Forest classifications based on
physiognomic or structural attributes have been developed for various forest types including the dry
montane forests of North America. However, these systems tend to be either fairly simplistic (e.g., <10
classes) or highly complex (e.g., >5 attributes per class). In this paper, I present a new classification
system for multi-layered old-growth forests based on three structural attributes: (1) density of dominant
trees, (2) proportions of vertical canopy strata, and (3) overall canopy closure. This system was designed
to be applicable for forest mapping based on standard mid-scale aerial photography as well as rapid stand
typing in the field. It can be applied to a variety of forest types since the number and proportions of classes
occupied in any given study area will reflect the combinations of structural attributes present. In the first
half of this paper, I present the rationale for the individual components of the classification system and
describe how class thresholds were calibrated with field data from four old-growth forest watersheds
within B.C.’s Interior Douglas-fir biogeoclimatic zone. The second half of the paper focuses on examples
of using forest maps based on this classification system to explore and quantify the developmental
processes that change or maintain distinctive structural classes at a specific site. In addition, I show how
spatial statistics provide a baseline for arranging individual classes into a system of hypothetical pathways
of forest development. Finally, I discuss how the classification of structural attributes can be utilized for
testing management-related assumptions about natural dynamics of forest landscapes, such as those
incorporated in current management guidelines for B.C.’s southem interior forests.
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Using lichens to assess the ecological continuity of forests in Maritime Canada

Selva, Steven B.,

PhD, Professor of Biology and Environmental Studies, University of Maine at Fort Kent, 25 Pleasant Street, Fort Kent,
Maine, 04743 USA

Phone: 207-834-7617 Fax: 207-834-7503 sselva@maine.maine.edu

As part of an ongoing effort to assess the ecological continuity of forests in northeastern North
America, the continuity of 28 northern hardwoods and spruce-fir stands in Maritime Canada have been
assessed using indices based on the presence of old-growth forestindicator lichen species. The datashow
that, not only do epiphytic lichen floras become richer over time--with older stands harboring more rare
species, but that the total number of calicioid lichens and fungi collected at a site is, itself, an indicator of
continuity. Among the most ancient of the forests identified using these methods of assessment are the
coniferous forests at the French River and Panuke Lake Protected Areas in Nova Scotia and the Little
Tobique cedar stand at Mount Carleton Provincial Park in New Brunswick; and the northern hardwoods
stands in the Margaree River, North River, Sugarloaf Mountain and Trout Brook Protected Areas in Nova
Scotia and the Townshend Woodlot Natural Area on Prince Edward Island.
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Age and Structural Characteristics of Eastern Old Growth Forests used for
Quantitative Field Assessment

Stewart, B.S'., Duke, A.P’

'Nova Scotia Dept of Natural Resources, Forestry Division - Ecosystem Management, P.O. Box 68, Truro, NS B2N 5B8
Phone: 902-893-5684 Fax: 902-893-6192 bistewar@gov.ns.ca.

*Nova Scotia Dept of Natural Resources, Wildlife Division-Terrestrial Habitat, 136 Exhibition Street, Kentville, NS B4N
4ES

Phone: 902-679-6148 Fax: 902-679-6176 dukeap(@gov.ns.ca

Nova Scotia, one of Canada’s smallest provinces, has embarked on a program to identify and
protect a minimum of 8 % of the public land in ecologically representative old growth forest. By
implementing the Old Forest Policy 200,000 ha of the best available old forest will be selected. To assist in
the selections, a field scoring system was developed to provide a quantitative method of old forest
evaluation. Data are presented from selected Old Growth stands used to develop and evaluate the scoring
parameters. Age structure, diameter distributions of living trees, levels of standing and downed dead
wood, and vertical and horizontal structure are examined.
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Aleaf physiological perspective on old-growth forest structure and function
Thomas, S.C. Faculty of Forestry, University of Toronto, Toronto, ON

Tree ecophysiologists have only recently begun to address differences in physiological
characteristics between very old trees that dominate late-seral stands and younger trees found in most
managed forests. Old trees may differ systematically from young trees due to age- and size-related
changes in stem hydraulic characteristics, feedbacks with soil processes, and developmental shifts related
to tree reproduction and other aspects of allocation. Results are presented on physiological patterns in old-
growth stands of Pseudostuga menziesii /| Tsuga heterophylla at the Wind River Canopy Crane site in
Washington State, USA, Pinus strobus at Haliburton Forest, Central Ontario, and data gathered from the
literature. One of the single most consistent patterns across studies is that of an increase in leaf mass per
area (LMA), which commonly results in decreased rates of photosynthetic carbon accumulation on a leaf
mass basis. Theunderlying changes in leaf anatomy thatresultin increased LM Ainclude increases in leaf
thickness, lignification, andincreased allocation to non-photosynthetic tissues. The implications of these
changes on patterns of litter accumulation, litter decay, and soil properties have received little attention,
but may be animportantdeterminant of changes innutrientand carbon cycling with stand age.
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Evaluation of the short- and intermediate-term-effects of ‘structural retention’
harvest of old-growth Pinus strobus stands in the Algoma
region of Ontario

Bebber; D.P, Balsillie, D., Cole, W.', Duinker. P, Thomas, S.C.

Faculty of Forestry, University of Toronto, Toronto, ON.

'Ontario Forest Research Institute, Sault St. Marie, ON

*Dalhousie University, School of Resource & Environmental Studies, Halifax, NS

Controversy surrounds the use of "structural retention harvests", which have been advocated as a
means of maintaining old-growth characteristics while allowing for some extraction of timber, but which
may have serious problems related to increased windthrow and a lack of regeneration of light-demanding
super-canopy tree species such as white pine (Pinus strobus). We examined stand structure, tree species
composition, and forest structural characteristics related to wildlife habitat in a set of old-growth stands
subjected to a form of "structural retention harvest" in 1991-1992. Forest inventories, based on relascope
surveys of trees and snags, were conducted in replicate stands before, immediately after, and ~10 years
after harvest. Additional data on woody debris and Pinus strobus regeneration were collected in the most
recent surveys (summer 2001). Although it was anticipated that sub-canopy hardwood species might
dominate following partial removal of large Pinus strobus trees, we found continued high canopy
openness ten years after harvest, and relatively high levels of regeneration of Pinus strobus on ridge-top
sites. Windthrow of standing trees increased only marginally in retention harvests, and harvested stands
also retained levels of snags and other wildlife habitat indicators similar to nearby old-growth stands. We
conclude that some of the potential problems thought to be associated with retention harvests have been
over-emphasized, and suggest that retention harvests may offer a viable management option in some
cases.

52



ABSTRACTS-P RESENTATIONS éi OLD-GROWTN FORESTS IN CANADA S YMPOSIUM, OCTOBER 15-19, 2001

Old balsam fir forests of Newfoundland: Indicator species and a
chronological perspective

Thompson, Ian C., Canadian Forest Service, 1219 Queen Street E., Sault Ste. Marie, ON P6A 2E5
Larson, David, J, And Montevecchi, William A, Memorial University, St. John’s, NF A1B 3X9

West coast Newfoundland balsam fir forests are typical ‘wet boreal’ forests of eastern Canada that
are dominated by balsam fir (4bies balsamea), and to a much lesser extent black spruce (Picea mariana).
This forest type covers large areas of Newfoundland, Nova Scotia, Labrador, and Quebec. Balsam firisa
shade-tolerant tree species that can be quickly eliminated from forest stands by wildfire, but which forms
stable and resilient ecosystems in the absence of fire. Most often herbivorous insects are a major source of
disturbance and death of trees over broad landscapes in these forests, and in Newfoundland, the hemlock
looper (Lambdina fiscellaria) and spruce budworm (Choristoneura fumiferana) regularly kill trees over
large areas.

Under natural disturbance templates for forest management, questions arise with respect to
similarities and differences in structures, species composition and biological diversity of natural old
forests compared to forests succeeding following harvesting. Further, there is a concern that under
shorter-than-natural rotation, certain species which prefer old forest habitats may be unable to exist in
young second-growth forests.

We examined several aspects of biological diversity at the stand, forest and landscape scales. We
compared forest structures, species composition, and communities of animals and plants in 80+ year-old
natural forests, and in 40 and 60 year-old second growth forests that had developed following logging.
Animal groups studied included: small mammals, songbirds, woodpeckers, ground beetles, collembola,
and oribatid mites. We assessed floweringplantdensities andrichness. Atthelandscape scale, we looked
at sizes of areas disturbed by logging and insect-caused mortality to assess differences in patch size
distribution. We developed discriminant function models based on combinations of stand variables and
species assemblages to distinguish among forest age classes.

At each scale, site, stand, and landscape, we were able to detect differences in structures and
species compositions between old balsam fir forests and second-growth forests near or at rotation age.
Several species of animals were only found in old forests, and our recommendation is that large areas of
old forests must be permitted to develop to maintain biodiversity in these forests in Newfoundland.
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Old-growth myths and misconceptions

Timoney, Kevin P,
Treeline Ecological Research, 21551 Twp. Rd. 520, Sherwood Park, AB T8E IE3 Canada
Phone/fax: 780-922-3741  ktimoney@compusmart.ab.ca

Considerable confusion exists about myths. Onthe one hand, myths are etemnal, archetypal stories
created by humans to fulfill needs in which the symbolic or metaphorical connotation is primary. In this
sense, mythsarealwaystrue. On the other hand, ‘myths’as often used in modem society, are not stories but
ill-founded beliefs, putatively held by an opposing group, which are synonymous with misconceptions
and falsehoods. In this sense, myths are always false. This paper examines both old-growth myths and
misconceptions. The science behind some old-growth ‘myths’ is discussed. Pre-modem old-growth
myths often centered on humans’ dependence on forests for life, knowledge, safety, or fertility. A Google
search of two words: “old-growth” with “myth” found 2,310 webpages. Modern old-growth myths, like
their precursors, use archetypes suchthe hero, scapegoat, and the victimupon which storiesare structured.
In general, the purpose of modem old-growth myths is to discredit an adversary or gamer support for a
cause. Old-growth misconceptions are far more common than myths and may appear in the process of
attempting to debunk a ‘myth’ of an opposing group. On webpages, little or no scientific evidence is
provided to support the debunking of ‘myths’. For example: “Myth: ‘Logging is a threat to the ecosystem
ofthe Pacific Northwest.” There is nothing natural or beneficial abouttrees living for hundreds of years. As
the canopy gets thicker, plant and animal life die out on the ground below. Major disturbances, usually fire,
are nature's way of rejuvenating the life cycle of a forest. In the modem era, where we actively suppress
fires, logging replaces the benefits of fire and contributes to the health of forests”. While the above
purports to debunk a ‘myth’, it presents instead a confused mix of opinion, religious belief, over
generalization, and fallacy. Myths exist because people need them. Similarly, misconceptions exist, in
part, because the facts are not congruent with societal objectives. Western science and mythology occupy
opposite ends of the communication spectrum. To the former, denotation is everything, to the latter,
connotation is everything. In between, science and mythology merge or collide whenever stories are used
to impart information. The use of myths, in both senses of the term, rises in proportion to the degree of
controversy. Myths can be enjoyed as timeless stories. They can instruct. Or, they can be analyzed for their
denotation and the social function or world view they support. In this latter task, an interdisciplinary
approach can help sift the myths from the misconceptions.

54



7]

AsTRACTS-P RESENTATIONS 2% 010-GROWTH FORESTS IN CANADA S YMPOSIUM, O CTOBER 1 5-19, 2001

How settlement and development have changed the boreal forest
of western Canada

Timoney, Kevin P,
Treeline Ecological Research, 21551 Twp. Rd. 520, Sherwood Park, AB T8E 1E3 Canada
Phone/fax: 780-922-3741 ktimonev@compusmart.ab.ca

The subhumid boreal forest of Canada, which extends from NW Ontario to interior British
Columbia, is much different today than that which greeted the first Euro-Canadian settlers. Too little is
known about boreal fire regimes in previous centuries to make to make any generalizations that are not
speculative. Clearly, fire regimes have changed— in some areas, wildfire may be more active, while in
others wildfires may have declined. The latter is almost surely the case across most of the settled or
developed southem portion of the boreal forest. Settlement effects on landscape structure and continuity
are more likely the explanation for declines in fire frequency rather than intentional fire suppression. Prior
to the 1950s, the primary human impacts on the subhumid boreal forest were agricultural expansion,
escaped settlement fires, and high-grade logging. The latter half of the 20" Century saw a rising tide of
human stresses placed on the forest by pulp, paper, and lumber companies, the oil and gas industry,
continued agricultural expansion, peat mining, hydroelectric developments, pesticides, climate change,
ozone depletion, acid deposition, pollution, and perhaps also by changes in the frequency and severity of
insect outbreaks. The boreal forest is being converted to a fragmented landscape dominated by young
aspen, willow, shrub, grass, plantations, exotic species, industrial infrastructure, and agricultural fields.
Cumulative forest losses as aresult of human activities exceed the forest’s mean annual increment in some
areas. In boreal Alberta, e.g., the forest’s capacity to regenerate is declining. Relative to previous
centuries, it is likely that the present subhumid boreal forest of Canada: is warmer and drier; more
fragmented and dissected; supports less old-growth, less old white spruce, and more young aspen; has
simplified and truncated age-class structures; has a greater prevalence of non-native plants and animals;
and has lost almost all of its native, undisturbed aspen parkland (aspen groves with plains rough fescue
grasslands). Future stresses may include in situ tar sands development, groundwater depletion or
degradation, and water diversions. Should present trends continue, increased fire activity, declining forest
predictability, spread of exotic species, and declining primary productivity are likely, as is replacement of
coniferous by deciduous forest in some regions; stressed aquatic systems may undergo major changes in
biotic composition, productivity, and physical characteristics.
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Attributes and indicators of old-growth and successional Douglas-fir forests on
Vancouver Island

Trofymow, J.A.', Addison, J.°, He, F.', and Marshall, V.’
'Canadian Forest Service, Pacific Forestry Centre. 506 Burnside Rd. W., Victoria, BC V8Z IMS
Phone: 250-363-0677  Fax: 250-363-0775 ttrofymow@pfec forestry.ca

‘Applied Research Division, Royal Roads University, 2005 Sooke Road, Victoria, BC V9B 5Y2

The Douglas fir forests of coastal British Columbia are within the most heavily modified forest
ecosystem types in coastal BC, the Coastal Douglas Fir (CDF) and dry Coastal Western Hemlock
(CWHxm) zones. As of 1995 about 2% of'the 123, 600 ha in CDF and 6% of the 637,200 ha in the dry
CWHxm of Vancouver Island remained as old forests. The rest of the area was either immature forest of
logging origin (54% CDF, 85% CWHxm) or had been developed. (44% CDF, 9% CWHxm). Only about
0.6% of the CDF and 2.2% of the CWHxm area was in parks. As most of these forests are on privately
owned land, implementation of park-based conservation strategies for old growth will be difficult and will
depend on localland managers developing forestry practices to retain of elements of old growth within the
managed forest area. To determine how successful these practices are in retaining these elements requires
the selection and monitoring of the attributes and indicators of old-growth forests and knowledge on how
they change with stand development. In 1992 the Canadian Forest Service initiated the multidisciplinary
Coastal Forest Chronosequence project. Questions addressed included: (1) how does conversion to
managed forests impact species and forest structural diversity and (2) how does this diversity recover in
older second- growth stands. Four Douglas fir dominated sites on eastern Vancouver Island were located
(VWS - Victoria Watershed South, VWN — Victoria Watershed North, KOK - Koksilah, NAN —Nanaimo
River). Each site contained a suite of seral stands — a chronosequence — representing four stages of stand
development: R - regeneration (3-9 years), I — immature (32-43 years), M - mature (66-99 years)and O —
old growth (>240 years). In addition to measurements of overstory structure, coarse woody debris and
canopy gap distributions, at three of these sites, VWS, VWN, KOK, detailed biodiversity studies were
done on soil fauna in decaying stumps and litter, earthworms, ground — dwelling carabid beetles and
spiders, ectomycorrhizal fungi, mushrooms, salamanders, canopy lichens, and vascular plants. This
paper will synthesis the results from the studies conducted on these sites by making comparisons among
attributes measured and how each changed with succession in the second growth stands, how well they
differentiated old-growth from second-growth Douglas-fir stands, and assessing their relative ease of
measurement. '
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Ecosystem-based old-growth definitions for Ontario: A quantitative and spatially
explicit approach for planning and conservation

Uhlig, Peter W.C. Forest Ecologist, Provincial Terrestrial Assessment Program, Ontario Ministry of Natural Resources,
Ontario Forest Research Institute, 1235 Queen Street East, Sault Ste. Marie, ON P6A 2E5
Phone: 705-946-2981 Fax: 705-946-2030 peter.uhlig@mnr.gov.on.ca

Ecological studies and public concern focused attention on older forest conditions during the mid-
1980s and early 90s. In response to the concemns raised, most natural resource agencies endeavored to
define and assess the occurrence of old growth forests within their jurisdictions. These initial attempts
focused on particular forest species, often ignoring or excluding other forest tree species, and attempted to
describe old growth without proper ecological context.

Old growth definitions resulting from this current study are developed within the framework of the

Provincial Ecological Land Classification (ELC). An extensive compilation of plot data was used to
develop quantitative estimates for the age of old growth onset. Ages of old growth onset are provided for
all forested Ecosites and all major tree species. The ELC framework provides a more comprehensive
understanding of the solil, site, structural and plant community diversity than previous treatments.
With these results forest planners and managers are now able to query currently available ecosystem and
forest inventory databases to develop spatially-explicit strategies in support of ecological sustainability.
The definitions are suitable for use across Ontario in all landscape conditions captured by the ELC. A
description of the Ontario ELC is included. Estimates of old growth onset and duration are provided and
are presented by major ecological areas comprised of related Eco-regions.

Results are presented in the form of four matrices. Each matrix represents one of the major forest
zones in the province -- the Boreal West, Boreal East, Great Lakes-St.Lawrence and Deciduous Forests.
To provide maximum utility, estimates of the old growth age of onset and duration (or persistence) are
provided by: Ecosite; Forest Tree species; as well as, aggregated or generalized stand conditions used in
current forest management planning, known as Forest Units. Results of a large-landscape case study will
also be presented to demonstrate the utility of the new definitions in combination with the high-resolution
ecosystem based inventory.

This report is focused on the identification of current old growth conditions. The use of the ELC
framework will now permit properly stratified examinations of associated old growth features such as
occurrence and abundance snag and downed coarse woody materials, successional trends, wildlife
associations and landscape dynamics.

By utilizing existing land classification and inventory mechanisms these old growth definitions
can be used immediately by natural resource planners and managers to support decisions that will be made
through land-use and natural heritage planning processes, primarily at finer landscape scales. Improved,
ecosystem-based definitions will allow for the assessment of current forest inventory coverage to
determine the presence of old growth forest conditions. It will now be possible to evaluate large portions
of the Ontario land-base thus giving participants in regional and sub-regional planning initiatives
consistent and objective information for making decisions that relate to old growth conservation. Also,
these working definitions will be used to support forest management planning teams during the creation of
forest management plans. Itis atthe management unit level that localized areas of old growth forests can
be identified and managed within the broader landscape context.

The old growth definitions contained in this paper represent one of a number of steps required to
complete a comprehensive set of classification, inventory, policy and decision support tools. When
finalized, an old growth will direct how these tools will be used for the purpose of conserving old growth
forest ecosystems and their associated environmental, social, cultural and economic values in Ontario.
The Old Growth Policy and Conservation Strategy will be completed by May 2003 in compliance with
Termand Condition 103(a) of the Timber E.A. decision.

57



7]

[4%) 0LD-GROWTH F ORESTS IN CANADA S YMPOSIUM. 0 CTOBER 15-19, 2001

RBSTRACTS-P RESENTATIONS

Evolving Silviculture: Geriatric, Senility, Natural Emulation,
Variable Retention and Intensive

Weetman, Gordon. Department of Forest Sciences, University of BC, Vancouver, BC V6T 1Z4

Trends in the continuing evolution of Canadian silviculture practices are outlined; notable has
been the influence of emulation of historic natural disturbance, maintenance of stand and forest level
biodiversity, the pejorative connotations associated with "clearcutting" and improved understanding of
stand dynamics is due to stand and forest level simulation. Due to the predominance of very old natural
forests in British Columbia their continued harvesting creates an almost unique geriatric silviculture
challenge. The use of "variable retention" with edge effects has granted a social license to harvest such
stands by avoidance of "clearcutting". Slavish emulation in silviculture practice of gap based or large-
scale stand replacement disturbance events is very difficult operationally.

Removal of trees just before death in senility silviculture may be feasible in special situations but
may not be acceptable socially. Intensive silviculture to improve allowable cuts is also difficult to
implement in boreal Canada due to low stumpage revenues and inadequate incentives for licensees, except
in British Columbia. Pre-commercial thinning disguised to accelerate cutover operability is expanding
with the aid of stand simulations and crop planning. It is concluded that customized silviculture
prescriptions are needed, standardized practices are to be avoided and continuing education in advanced
silviculture modules for professional foresters is required. Such education has proven itself in improved
practice by experience at the Silviculture Institute of BC and the Alberta Advanced Forest Management
Institute.
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Age of old-growth forests on Vancouver Island

Beese, W.J. and Sandford, J.S.
Weyerhaeuser, BC Coastal Group, 65 Front St, Nanaimo, BC VIR 5H9
Phone: 250-755-3422  Fax: 250-755-3550 Cell: 250-714-50571  bill.beese@weyerhaeuser.com

This study characterized the age of dominant trees in old-growth forests on Vancouver Island using
data from several published and unpublished sources. Individual tree age, height, diameter and site data
were assembled in a common database representing 789 plots and 3866 individual trees. A subsetof2100
trees with more even geographical distribution was used for the analysis. Most dominant and codominant
trees in old-growth forests on Vancouver Island are 200 to 350 years old. The median tree age was 270
years, with a slightly higher mean of 296 years. The frequency of trees over 350 years old diminishes
rapidly. Treesover 500 years old are uncommon, and trees over 700 years oldarerare. All-agedstandsare
common on Vancouver Island. Most stands have a wide range of ages represented among dominant and
codominant trees. Actual time since major disturbance is much greater than stand median or mean ages
indicate. Most forests on Vancouver Island have the potential for sustaining old-growth conditions over
long periods with gradualreplacement of individual trees or small groups through gap-phase regeneration.
Windthrow appears to maintain somewhat younger stands on the windward portion of Vancouver Island
than the leeward portion, but with a wide range in ages within stands. The northemn tip of the island has the
youngest median stand ages. The northern leeward portion of the island tends to have stands with older
median age, possibly due to less frequent fire and windthrow compared to other regions of the island.
Median stand age tends to be greater in higher elevation biogeoclimatic variants, with the most
pronounced elevational trends in windward areas. The major conifer species on Vancouver Island can be
ranked from longest-lived to shortest-lived in the following order: yellow-cedar, Douglas-fir/western
redcedar, western hemlock/mountain hemlock, amabilis fir, Sitka spruce and lodgepole pine.
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Monitoring forest structure in response to variable retention silviculture systems in
Clayoquot Sound, B.C.

Beasley, B.A., Scott, R.and Edwards, D.
Long Beach Model Forest, 243 Main Street, P.O. Box 1119, Ucluelet, BC VOR 340
Phone: 250-726-7263 X25 Fax: 250-726-7269

In 1993, the Government of British Columbia established the Scientific Panel for Sustainable
Forest Practices in Clayoquot Sound to “develop world-class standards for sustainable forest management
by combining traditional and scientific knowledge”. The Panel developed over 120 recommendations
including the recommended use of variable retention silviculture systems to retain ecosystem elements
and processes that characterize old growth forests. lisaak Forest Resources and International Forest
Products are currently implementing variable retention at levels of 40-80% in their operations in
Clayoquot Sound. The Long Beach Model Forest has partnered with both companies to monitor indicators
of sustainable forest managementunder criteria thatrelate to maintaining watershed and coastal integrity,
biological diversity and forest productivity. We have focused on pre- and post-harvest measurements of
stream channel morphology and forest structure, such as the characteristics of downed wood and snags,
vertical habitat complexity, and the distribution patterns of windthrow and western hemlock dwarf
mistletoe. Over time we will monitor whether changes in stream channel morphology and forest structure
are affected by different patterns of selective harvesting and/or natural disturbance.
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An old forest forecast for the Weldwood Hinton Forest Management Area

Bonar, R. L., Lougheed, W. H.', and Meredith, S. D'.
'Weldwood of Canada Limited, 760 Switzer Drive, Hinton, AB T7V 1V7
Phone: 780-865-8193 Fax: 780-865-8164 rick_bonar@weldwood.com

Under natural disturbance regimes, forest composition by type and seral stage fluctuates within a
range of natural variability (RNV). Forest type and seral stage composition within a landscape of a
specified size can be expected to vary from a lower limit to an upper limit, which are defined by types and
rates of natural disturbances. Our objectives were to ensure long-term representation of major forest types
and seral stages and remain within RNV at each assessment level and also to strive for variability within
RNV over a 180-year time horizon. We made nearly 200 RNV determinations for combinations of three
Natural Subregions, four landscape sizes, four major forest types, and four seral stages. We separately
forecasted lands that were scheduled for harvestand set aside, and we combined the projections to produce
summaries fora 1 million ha Forest Management Area (FMA). Atthe FM A scale each seral stage remained
within RNV throughout the forecast period. At other scales, the current landbase was within RNV for all
combinations except for the mixedwood and hardwood old seral stages in the Upper Foothills (UF) and
Lower Foothills (LF) Natural Subregions, where the current landscape had more old forest than RNV. All
other current forest type/seral stage categories were within RNV, although spruce/mature in the UF/LF is
currently close to upper RNV. Fires and harvest activity in the last 110+ years have not combined to levels
of disturbance sufficient to overcome the effect of a huge pulse of a single age class from 1880s fires. The
proposed harvest level is expected to move the spruce/mature category back within RNV over the next 6
decades. At the Natural Variability Unit (~30,000 ha, n = 38) scale, our goal was to maintain variability
between landscape units at each 10-year time interval. We were generally able to satisfy this goal except
for the pole and mature seral stages, where variability increased and decreased, respectively. This result
may be resolved by using stand structural characteristics to define seral stages instead of age. Old forest
will continue to increase primarily because of lack of disturbance in areas not scheduled for harvest. We
are investigating options to introduce more disturbances into set-asides and to increase old forest
representation in other areas. We are also working to determine spatial characteristics or natural old forest
and compare them to forecasted future forests.
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Description of the structure and composition of an old-growth fir forest from
Gaspésie, Québec

Brunet, G, Desponts, M. and Belanger; L.
Université Laval, Faculté de foresterie et de géomatique, Pavillon Abitibi-Price, Québec, QC GIK 7P4
Phone: 418-656-2131-8335 Fax: 418-656-3551

Most of the fir forest of the Gaspé peninsula has been logged at least once. The remaining virgin
forest is sparse and isolated. Itistherefore important to study its structure and composition to determine if
old-growth stands have particular characteristics compared to second growth stands. The first goal of the
study is therefore to describe the structure and composition of the virgin fir forest of the northerm region of
the Gaspé peninsula and compare it to second growth stands. The second goal is to describe the
disturbance regime that gives rise to this particular structure and composition. The fir forest is often
considered an ecosystem affected mostly by large scale disturbances. However, due to the humid
maritime climate of the northemn region of the Gaspé peninsula, fires are rare and spruce budworm
epidemic are not severe. The stands are therefore mostly affected by small scale disturbances. Analysis of
old forest inventories showed that irregular stands historically dominated the landscape and that fir was
the major component of the stands, where white and black spruce were the second most important species
in volume. The same results were obtained when an aerial photography interpretation was carried for a
remnant virgin forest. The photo-interpretation demonstrated that irregular and regular mature stands
each represents one third of the territory, where the last third is characterised by stands affected by light to
moderate partial disturbances. This study also demonstrates that the disturbance regime is characterised
by small gaps, where 75 % of the gaps sampled were less that 100 m’, and by single tree or small groups
replacement, where 80% of the gaps were composed of 10 trees or less. Surveys on the field demonstrated
that old growth stands differ in species biodiversity compared to second growth stands. Indeed, old
growth stands contain a greater species diversity ofinvascular plants and insects, where certain species are
only found in old growth stands and are absent in second growth stands. Species abundance also differ
between the two development stages.

62



ABSTRACTS-P OSTERS LK1  010-GROWTH FORESTS IN CANADA S YMPOSIUM, OCTOBER 15-19, 2001

Benchmarking genetic diversity losses for management strategy assessment:
A case study in eastern white pine (Pinus strobus L.)

Buchert', GP, Gordon', A.G, and Weinbartner', D.W.
"Tundra and Taiga, 131 Meadow Park Crescent, Sault Ste. Marie, ON P6A 4H1
Phone: 705-942-9716 agordon@ican.net

Genetic diversity is the most important component of biological diversity because healthy,
productive ecosystems must be well-adapted to their environments. This adaptation is maintained in gene
pools of natural populations by mutation, gene migration and natural selection. Because resource
management decisions may have long-term, unexpected consequences on gene pools, and hence on
ecosystem health and productivity, it is important that genetic diversity benchmarks be established and
that affected gene pools be monitored and conserved. Isozyme and DNA microsatellite studies of genetic
diversity in pristine gene pools of old-growth eastern white pine before and after harvesting, as well as
simulated harvesting levels, indicate that certain genetic diversity measures are more useful than others in
detecting genetic erosion due to management practices. Appropriate sampling strategies must be used
when benchmarking genetic diversity levels and measuring changes due to resource management
practices. Random sampling detects the operating genetic potential - that component of genetic diversity
represented by the high-frequency, common alleles - which often is not affected by population reduction.
However, latent genetic potential, comprised of those low-frequency and rare alleles which often escape
detection during random sampling, provides the genetic opportunity for adaptation and evolution in
changing environments. In order to effectively assess latent genetic potential, a complete census of
multiple large plots, using many polymorphic loci, is required. Furthermore, such anapproach allows for
the simulation of different silvicultural strategies, such as variable harvesting intensities, to help predict
the genetic consequences of such practices in pristine, old-growth gene pools. Simulations overarange of
harvesting intensities in old-growth eastern white pine support the thesis that genetic richness measures
are much more indicative of genetic erosion than are genetic evenness measures for measuring and
monitoring genetic diversity.
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Impact of stand structure on nutrient dynamics in old-growth and
aggrading stands in a tolerant hardwood forest

Hazlett, PW.', Foster, N.W.', and Beall, F.D.'

'Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry Centre, 1219 Queen St E., Sault Ste. Marie,
ON P64 2ES5

Phone: 705-949-9461 Fax: 705-759-5700 phazlett@nrcan.gc.ca

Atmospheric deposition and natural soil processes influence nutrient leaching from hardwood
forest soils. Stand structure may have an impact on biogeochemical cycling, by influencing nutrient inputs
and site micro-climate or by altering vegetation uptake. We examined the effects of stand structure on the
factors that control the leaching of nutrients from the soil within undisturbed old-growth tolerant
hardwood forest and within forest gaps at the Turkey Lake Watershed in central Ontario, Canada. During
the eight year study period mean gap plot basal area and net biomass accumulation increased by 10% and
13% respectively, while old-growth plots increased only 1% and 2%. There was high variability in the
biomass accumulation in old-growth plots due to the impact of scattered tree mortality. Soil temperature,
total root biomass, throughfall and litterfall inputs were the same for old-growth and gap plots. Gap plots
had lower SO, leaching, lower total N, soluble and insoluble SO, concentrations and higher exchangeable
Ca concentrations in the upper B horizon, greater fine root turnover and higher soil moisture levels during
the growing season relative to old-growth plots. Nitrate and base cation leaching data indicate that
overmature, old-growth stands of similar structure can be extremely variable in their ability to utilize
available nutrients from the forest soil. Stands with increased mortality and reduced net biomass
accumulation had increased soil nutrient leaching levels.
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Impact of white-tailed deer on biodiversity of old-growth fir forests of Anticosti
Island - Insects as indicators

Hébert, C.
Canadian Forest Service, Laurentian Forestry Centre, 1055 PE.PS., Sainte-Foy, QC G1V 4C7
Phone.: 418-648-5896  Fax: 418-648-5849 chebert@cfl.forestry.ca

Despite periods of heavy logging in the 20th century, impressive old-growth fir forests remain
standing on Anticosti Island. However, the introduction of white-tailed deer onto the island just over 100
years ago is jeopardizing the survival of the forests and threatening the island's biodiversity. Due to its
lack of predators, the white-tailed deer population has proliferated to the point that it systematically
browses balsam fir, hardwoods, shrubs and many herbaceous plants. When disturbed, fir forests
disappear and are replaced by white spruce forests, a species less desirable to white-tailed deer. This
transition is accompanied by a reduction in insect abundance and diversity and by major infestations of
insects associated with white spruce which, elsewhere in Quebec, normally cause little damage. From a
purely forestry perspective, the transition to white spruce is therefore not a guarantee of future timber
supplies. From a wildlife perspective, the transition heralds a decline in white-tailed deer populations and
in economic activities related to hunting, since balsam fir is the preferred species of white-tailed deer.
Moreover, the remaining old-growth fir forests show an appreciable decline in insect abundance and
diversity, by comparison with the old-growth fir forests of the Gaspé Peninsula and Mingan Archipelago
(North Shore). While Anticosti Island is renowned for its white-tailed deer, paradoxically the species has
become the island's main problem. Without the implementation of a sustainable development policy, the
fragile balance of ecological and economic forces on the island could be upset. Exclosures covering large
areas are now used to regenerate fir forests under management, but the protection of old-growth fir forests
from deer browsing is not yet part of any management strategy. A project to protecta 100-ha old-growth
fir forest (using an exclosure) was initiated in 1998 to preserve part of the island's biodiversity and to
assess the potential forrestoring a highly degraded ecosystem.
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Aleocharine rove beetles (Coleoptera, Staphylinidae) of the ancient Sitka
spruce forest on Vancouver Island, British Columbia

J. Klimaszewski', N. N. Winchester’, and V. Gusarov’

'Natural Resources Canada, Canadian Forest Service, Laurentian Forestry Centre, P.O. Box 3800, Sainte-Foy, Quebec,
Canada G1V 4C7 jklimaszewski@cfl.forestry.ca

*Department of Biology, University of Victoria, P.O. Box 3020, Victoria, BC, Canada V8W 3N5

"Snow Entomological Museum, Snow Hall, University of Kansas, 1460 Jayhawk Blvd., Lawrence, Kansas 66045-7523,

U.S.A., and Department of Entomology, St. Petersburg State University, Universitetskaya nab. 7/9, St. Petersburg 199034,
Russia

The first comprehensive treatment of aleocharine rove beetles in British Columbia is presented.
Forty species are recorded from the ancient Sitka spruce forest of Carmanah Valley on Vancouver Island.
They belong to nine different tribes containing various number of species listed in brackets: Myllaenini (1
sp.), Athetini (20 spp.), Aleocharini (3 spp.), Lomechusini (1 sp.), Oxypodini (5 spp.), Autalini (1 sp.),
Homalotini (5 spp.), Hypocyphtini (I sp.), and Placusini (3 spp.). There are 12 speciesnew to science. The
following species, excluding 12 new species, constitute new records for Canada, British Columbia, and/or
Vancouver Island as indicated (new generic records for Canada are marked with *): Atheta dentata
Bemhauer (Canada, British Columbia), Atheta holmbergi Bemhauer (Canada, British Columbia),
Oxypoda nimbata Casey (Canada, British Columbia), *Silusa californica Bemhauer (Canada, British
Columbia), *Silusa opaca Fenyes (Canada, British Columbia), *Stictalia californica (Casey) (Canada,
British Columbia), *Stictalia brevicornis Casey (Canada, British Columbia), Philhygra laevicollis
(Méklin) (Canada, British Columbia), Philhygra terrivaga Gusarov (Canada, British Columbia), Atheta
altaica (Bemhauer) (British Columbia), Atheta hampshirensis (Bemhauer) (British Columbia), Atheta
prudhoensis (Lohse) (British Columbia), Aleochara rubricallis (Casey) (Vancouver Island), Atheta
brumalis Casey (Vancouver Island), Atheta concessa Casey (Vancouver Island), Atheta irrupta Casey
(Vancouver Island), Atheta metlakatlana Bemhauer (Vancouver Island), Atheta vasta (Méklin) (British
Columbia), Autalia truncatula Casey (Vancouver Island), Gnathusa tenuicornis Fenyes (Vancouver
Island), Gyrophaena keeni Casey (Vancouver Island), Atheta nitens Maklin (Vancouver Island), Ocalea
nimia (Casey) (Vancouver Island), and Philhygra angusticauda (Bemhauer) (Vancouver Island).

The collections conducted from June through September 1991 yielded 1204 aleocharine beetle
specimens captured in 15 Malaise trapsand 15 unbaited pantraps. Three collecting zones were targeted in
the experiment: forest interior (FF), forest transition (TZ), and five-year-old clear-cut (CC). Most of the
specimens were captured in the forest transition zone (n=740), followed by the forest interior zone (n=
379), and only small number of specimens were recovered from the clear-cut zone (n= 84). Eleven of the
17 species not collected in the CC were represented in the FF and TZ zones by a few specimens, and nine of
the 17 species were not found in the FF but only in TZ. Several species that were common in the FF and TZ
were much less abundant in the CC (Atheta brumalis, A. altaica, A. hampshirensis, A. prudhoensis, A.
metlakatlana, A. nitens, Autalia truncatula, Stictalia californica, Placusa pseudosuecica and P. petulans)
and this suggests a negative impact of clear cutting on populations of these species.
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Biodiversity of Longhorned beetles and bark beetles in an old growth
Eastern white pine forest

Nystrom, K. and de Groot, P. Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry Centre, Sault
Ste. Marie, ON P64 2ES5

The longhomed beetles (Cerambycidae) and the bark beetles (Scolytidae) comprise an important
guild of insects that feed on the phloem and xylem of recent dead or dying trees. This guild plays a
significant and critical ecological role in decomposition processes, nutrient cycling (carbon balance) and
successional pathways. These insects are also important in food webs (especially to insectivorous birds),
including ants, bats, mice, skunks and several other vertebrates. Over a three-year period (1998-2000) we
collected wood borers and bark beetles from traps placed in six sites located in three old growth (>120 y)
white pine stands near Rushbrook Lake, north of Webbwood Ontario. We examined the trap catch from
three trap designs (multiple funnel, panel and modified Japanese beetle) with host attractants consisting of
ethanol or a-pinene or without attractants. To date only the Cerambycidae have been completely identified
(other families are pending) and reveal that 24 species were captured. Standardized abundance data will be
presented to compare the six trap treatments and diversity of Cerambycidae.
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Use of Landsat TM imagery for mapping old growth forests by site conditions
British Columbia, Canada

Peterson, Murray' **

'Mount Revelstoke and Glacier National Parks, Parks Canada, 301B - 3" St. W., Revelstoke, BC VOE 250 Canada
‘Department of Geography, University of Calgary, 2500 University Drive NW, Calgary, AB T2N IN4 Canada
Phone: 250-837-7517 Fax: 250-837-7536 murray _peterson@pch.gc.ca

Preservation of old growth forests in the interior of British Columbia may be critical to
maintenance of native biodiversity. Old growth forests vary in many ways including history, species
assemblages, dominant tree species and location on the landscape. Recent research has shown a linkage
between very old forests of the interior cedar/hemlock wetbelt and wet ecosites as described by the BC
Biogeoclimatic classification system (BGC). Currently there is no database that can be used to spatially
map the presence of wet site series in the wetbelt of the Selkirk Mountains.

Theresearch objectives are to:

1.Map and quantify spatial pattern metrics of wetsite series in the interior wet-belt of the ICH by
using multispectral satellite imagery and GIS.

2. Provide a basis for repeatable long term monitoring of forest cover on wet site series in the
interior wet-belt of the ICH, as part of MRGNP=s monitoring for ecological integrity.

3.Model the presence of ancient old growth stands through site descriptors.

Field research to sample three watersheds for site series was conducted in the Revelstoke area of
BC in the summer 0f 2000. Analysis ofresults indicates the potential for classifying canopy reflectance as
a surrogate for soil moisture and richness. Landsat 7 Thematic Mapper multispectral and panchromatic
images were used in a supervised classification to classify six wet classes, corresponding to BGC site
series. This research is in partial fulfilment of a Masters of Science thesis at the University of Calgary.
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Historical degradation of forest ecosystems on Prince Edward Island and
restoration silviculture to increase old-growth characteristics

Salonius, P
Natural Resources Canada, Canadian Forest Service, P.O. Box 4000, Fredericton, NB E3B 5P7
Phone.: 506-452-3548 Fax: 506-452-3525 psaloniu@nrcan.gc.ca

As the climate warmed after the last glaciation, and PEI became an island, further arboreal arrivals
ceased. Extensive clearing and a long agricultural history have produced tremendous ecological
alterations and some of the most fragmented forest ecosystems in Canada. Only 40 percent of the total
landmass has never been plowed and almost 40 percent of the forest is made up of recently abandoned
fields. Much of the conifer (mostly white spruce and tamarack) forest on old fields arose from low
diversity seed sources from nearby forest patches with a long history of high grading or from the few
scattered trees in fence rows and wind breaks. Coincident with the early loss of stand vigour which has
resulted from 'apparent drought stress' in the pure conifer stands on old fields, has been a pattern of high
grading softwoods from both old fields and the remains of the altered original forest. This activity has
increased in intensity since the mid 1960s and has resulted in a forest that is increasingly dominated by
short-lived, low value opportunists for which there have been few markets. In the context of the
unprecedented climate warming (and the even further drying of the microclimate in forest openings) that is
predicted for the next century, sugar maple remnants and sugar maple arising from restoration efforts
should be keys to rebuilding diverse forest assemblages because of its capacity for hydraulic lifting. The
regeneration of sugar maple and many of the other long-lived, high-value species thatare appropriate for
restoration efforts, designed to build complexity into the impoverished forests on PEI, will require
harvesting protocols that offer a microclimate for naturally regenerating seedlings, planted seedlings, and
direct seedings that is similar to that produced by the gap disturbance regime of old-growth Acadian
mixedwood ecosystems. An example of a generalized harvesting regimen is presented that will offer the
microclimate that is necessary for the establishment and early survival of 'protection requiring’, long-
lived, high-value species. Silvicultural methodologies for species restoration and for introductions, that
may be appropriate in the context of the climate warming that is expected during the lives of trees that are
currently becoming established, will be described.

69



ABsTRACTS-POSTERS 581 010-GROWTH FORESTS IN CANADA SYMPOSIUM, OCTOBER 15-19, 2001

Bird species associated with old-growth forest in southwestern Nova Scotia

Staicer, C. A.
Department of Biology, Dalhousie University, Halifax, NS B3H 4J1
Phone: 902-494-3533 Fax: 902-494-3736 cstaicer@is.dal.ca

Due to forest conversion, little old-growth forest remains in southwestern Nova Scotia. The
potential effects of forest conversion on forest bird communities and populations were assessed in a
correlative study that compared abundances and distributions of bird species across a series of stands that
ranged widely in age and cover type. Two data sets were obtained: (1) Using 10-min point counts, an
abundance index was obtained for forest bird species at 65 sites in Kejimkujik National Park and 38 sites
in the surrounding working lands. Each site was surveyed twice during the breeding season (late May-
early July) for 2-4 years, between 1996-1999. In addition to bird abundance, percent cover was estimated
for plant species in 5 vertical layers. (2) Using the spot-mapping method, two intensive study areas in the
park were censused for three consecutive years, 1997-1999. The two areas contained mature to old-
growth stands of different character: 35-ha of hardwood-pine forest (Acer rubrum, Quercus rubra, Betula
alleghaniensis, B. papyrifera, Fagus grandifolia, Fraximun americana, Pinus strobus), and 20-ha of
eastern hemlock-dominated forest (7suga canadensis). Both areas supported diverse bird communities
and high numbers of individuals. Results of the present study, together with those of previous studies in
the region, enable identification of bird species that can serve as indicators of old-growth or relatively
undisturbed mature forest in southwestern Nova Scotia. Species that reach their highest abundances in
these stands include the Goshawk, Yellow-bellied Sapsucker, White-breasted Nuthatch, Brown Creeper,
Eastern Wood Pewee, Least Flycatcher, Red-eyed Vireo, Northern Parula, Blackburnian Warbler, and
Ovenbird. Furthermore, it is suggested that the populations of these bird species are presently much lower
thanthey were historically, when these forests dominated the landscape of southwest-central Nova Scotia.
These declines would not have been detected in landbird monitoring programs which have been in
operation only since 1966, after most forest conversion had already taken place.
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