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orest ecosystem classifications
(FECs) are taxonomic systems
that organize forest ecology

information into consistent

nomenclatural structures. The pri-

mary value of an FEC lies in the

provision of a standardized reference

lexicon for a specific

range of ecological

conditions, including

criteria for identifying

individual forest ecosys-

tem types. FECs are

generally presented in

handbook form as a

series of dichotomous

keys and descriptive

fact sheets; they are

rarely presented as

maps denoting

spatial divisions of

land or water. Cur-

rently, many

internally consist-

ent, regionally

specific, FECs exist throughout

Canada. However, there is often little

compatibility of nomenclature

between the individual regional

classifications.

In recent years, development of a
national forest ecosystem classifica-
tion system has consistently been
ranked near the top of Canadian
Forest Service (CFS) program priori-
ties. It was one of the four highest
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priority action items identified by
the Blue Ribbon Panel in reviewing
the 1992 National Forest Strategy. In
the renewed Strategy, forest ecosys-
tem classification was identified
during the regional consultations as
a priority, particularly in connection

with improving

Canada’s capabilities for reporting
on Criteria and Indicators of Sus-
tainable Forest Management and for
planning networks of protected
areas. In the new CFS Strategic Plan,
completion of a national ecosystem-
based land classification system is
specifically mentioned.

An updated national forest ecosys-
tem classification would provide a
systematic ecological reference
framework for the extension of
scientific results and management
strategies across jurisdictional
boundaries, which currently isolate
existing regional FECs. A national
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FEC would also provide a critical
linkage between detailed forest
vegetation information and hierar-
chical ecological mapping systems
(such as the Ecoregions/Ecozones of
Canada). Finally, it would clearly
define forests in an ecosystem con-
text that is essential for reporting on
changes in ecosystem
and habitat diversity or
for developing conserva-
tion strategies.

In January, 1998 a
feasibility study was

-
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commissioned by the
Canadian Forest Service to
investigate the possibility
of developing a collabora-
tive approach to the
development of a national
classification of forest
ecosystems. The proposed
partners were the CFS and
provincial and territorial
agencies which, by virtue of
their own FEC programs, are
custodians of significant forest
ecology databases. The provincial
and territorial representatives were
contacted and asked whether they
would be willing to make their
regional data available for synthesis
into a national forest ecology data-
base, with subsequent classification
analysis. Following the survey, a two
day workshop was held in July, 1998
for provincial ecologists and CFS
staff to further discuss the proposal.
In particular, it was important for
the major collaborators to exchange
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The Canada Yew, A Little-Known Species

he Canada yew (Taxus

canadensis) is a coniferous

species that grows in the
understory of the deciduous and
mixed forests of eastern North
America. In contrast to its western
relative - a species that can attain
10 to 15 metres in height - the
Canada yew is a shrub rarely
exceeding two metres in height.

Canada yew has a low grow-
ing form, with branches that
tend to ‘creep’ along the
ground (the reason for its
common name ‘ground hem-
lock’). It is usually found in
clonal ‘clumps’ or ‘colonies’.

The formation of these
colonies occurs as follows: A
seed may be carried, by birds,
from one area to another. Once
a seedling becomes established
in this new area , over the next
few hundred years, it can
spread through layering (the
horizontally growing branches
come into contact with the
soil, roots form on those
branches and then a ‘new’ tree
is formed).

This ‘new’ individual, a
genetic copy of the
original tree, forms
with other copies,
a clone. Thus over
time, these clonal
colonies develop.
All of the trees,
whether they are
individuals or
colonies within a
given area consti-
tute a population.

Canada yew also
reproduces sexu-
ally, but ‘seedlings’
are less frequently
found than for
most other coni-
fers. The Canada
yew is unique
among yews in

that the same plant bears both male
and female flowers. Although pollen
is spread by wind, the seed is large
and spread primarily by birds. This
is in contrast to seeds of most other
conifers which are smaller and have
tiny wings attached to them which

aid in their being wind-dispersed

over greater distances . Furthermore,
the scarcity of yew seedlings can be
explained in part because seed
germination is often poor. Yew do
not produce cones as with most
other conifers, so they can be readily
identified by the red fleshy berry
surrounding the seed.

Until recently, the Canada
yew did not have any signifi-
cant economic value. Given its
small size, it was mainly used
as an ornamental plant. Fur-
thermore, its high toxicity to
humans and cattle meant it was
treated as a ‘weed’. The discov-
ery of paclitaxel, better known
as Taxol®, changed everything!

It all started in 1962 when
the National Cancer Institute in
the United States undertook
intensive sampling of natural
products likely to contain new
active agents for fighting various
forms of cancer. The bark of the
Pacific yew displayed high
cytotoxic activity (toxic to
actively growing cells). How-
ever, it was 1971 before
paclitaxel, the active agent
responsible for this cytotoxicity,
was isolated. This
product seems to
be one of the
most promising
anti-cancer com-
pounds
discovered in the
last 25 - 30 years.

Large quantities
of Pacific yew
were harvested in
order to extract
this product from
the bark. Since the
only approved
source of
paclitaxel, up to
now, has been the
bark of the Pacific
yew, harvesting
pressure on this

Continues on page 6




North American Test of Criteria and Indicators

n June and July 1998, CFS had

the opportunity to participate in

the field test of several sets of
Criteria and Indicators of Sustain-
able Forest Management (C&I)
conducted in Boise, Idaho under the
auspices of the Centre for Interna-
tional Forestry Research (CIFOR).
CIFOR, located in Indonesia, is one
of several international research
centres, and is the only one that
deals exclusively with forestry. This
test was the seventh of its kind and
the only one conducted to date in
North America by CIFOR.

CIFOR through other tests, indica-
tors drawn from the Greater Fundy
Ecosystem Biodiversity Guidelines,
and the State of Idaho Best Manage-
ment Practices. Others were
examined but not actually tested.

A team of eight from Canada, U.S.
and Mexico, with varied back-
grounds in forestry, ecology,
genetics, social sciences and eco-
nomics, was assembled to bring a
variety of insights and perspectives
to the testing process. Three team
members, including the leader,
Stephen Woodley of Parks Canada,

The process of testing the C&I had
several stages. The first assessment
involved extensive reading by all
team members before meeting in
Idaho. Although a given indicator
made the “first cut”, that did not
guarantee that it would be fully
assessed in its present form, or at all.
Each indicator was defined, often
using material from CCFM or CIFOR
written specifically for the indicator.
If these definitions were inadequate,
additional explanation for the indi-
cator was necessary. A series of
questions relating to testability,

- —

Number of Criteria and Indicators in Each of Three Categories for the
Two Original C&I Sets (CIFOR and CCFM) and the New Proposed Set (Boise)

Indicator Set Ecological Socio-Economic Management Other
Number of
Criteria/Elements/ Number of Number of Number of Number of
Indicators Criteria/Indicators Criteria/Indicators Criteria/Indicators Criteria/Indicators
Boise
17/45 7{:’:)7 5 (/21)7 4(/] 1)7 1/3
(New)
SILOR 4/16 8/34 5/17
17/61 7 16 17
(Accepted) @) {15) a7)
ccEm 12/42 5/20 5/21
SRl (16) ®) (5)
(Accepted)

ﬁ

The significance of this test to
Canada was the inclusion of the
Canadian Council of Forest Minis-
ters (CCFM) set of Criteria and
Indicators, which was developed in
Canada and is widely recognized as
our national C&I set. It is expected
that the results of the test will be
valuable in our continued adjust-
ment and application of these C&I.
Other C&I tested include the basic
set that has been developed by

were Canadian. The study area was
almost 2 million hectares in size and
included a variety of land
ownerships: federal land, state land,
industrial, and small private hold-
ings. The quantity of data available
to the testing team was remarkable.
Support from National Forests
databases, Forest Service personnel,
state employees and Boise Cascade, a
commercial forestry company, was

excellent.

scale, applicability to all landowners,
and function were posed for each
indicator assessed. Team members
briefly described the underlying
concepts, drawing from material
written about the indicator, when
available, in addition to supplemen-
tal information. Relevance to
sustainable management was
judged.

The next part of the assessment
involved describing measurement

Continues on page 4




continued from page 3... North American Test of Criteria and Indicators

methods, data requirements and
availability, and after using available
data, assessing the practicality of the
indicator. Information value of the
indicator was also assessed at that
point. It is possible for an indicator
to be easily measured, widely appli-
cable to landowners, and relevant to
sustainable management, but still to
have very low information value.
Results of the test were summarized.
There was no attempt to actually
assess the forestry operations on the
study area; i.e. it was not considered
relevant whether results were posi-
tive or negative.

An over-all assessment was made
for each indicator resulting in one of
four outcomes. Indicators could be
accepted as is; they could be ac-
cepted with changes; set aside as
having merit but requiring further
development; or rejected. No indica-
tor could be rejected or changed
without discussion, and all propos-
als to accept, change or reject
indicators were “defended” to the
group. In some cases, two indicators
were combined to make one. In
others, an indicator may have been
rejected but one or more new ones
were proposed to replace it. In total,
the new Boise C&I set consisted of
17 criteria and 45 indicators.

Information used to assess the
indicators varied from raw data in
the form of inventories to published
reports about the area, as well as
information gleaned from email, the
Internet and university library
searches.

During the presentation and
“defense” of the indicator assess-
ments, the underlying concepts were
explained, data availability and use
were described, results were pre-
sented as well as final assessment.
This component of the testing was

thorough, with lengthy and ani-
mated discussions among all team
members.

The initial set of indicators exam-
ined by the team included only one
genetics indicator, which was from
the CCFM set: “Implementation of
genetic conservation strategies for
endangered and commercial spe-
cies”. Though many of the
components of an adequate strategy
for gene conservation were in place
in the study area, there were no
written strategies as such. Thus the
indicator, taken literally would result
in a “0”. In addition, the tree species
of concern in Idaho are not necessar-
ily either listed as endangered or
commercial. In the wider context,
even if a strategy exists, there is no
standard for what constitutes a
strategy. For example, a strategy may
or may not have research behind it.
[t may be based on “best guesses”,
with little critical thought or it may
be based on well-thought out, well-
researched status reports. Thus in the
testing process, this indicator was
rejected.

Ideally, an indicator of genetic
diversity would measure diversity
directly, but such measurement is
difficult and costly; the choice of
species to monitor and best tools to
employ is not always clear. At best,
only a few populations of a handful
of species could be monitored
directly for genetic diversity. In
general, developing and monitoring
indicators to track ecological proc-
esses that maintain genetic diversity
is more cost effective and may be
more meaningful than monitoring
direct genetic diversity measures.
Thus, the indicators that were cho-
sen to replace the CCFM one were
process based and were stated as
directives as follows:

1. Population sizes and repro-
ductive success are adequate to
maintain levels of genetic diversity.

2. Use of scientifically-based seed
transfer rules and seed orchard zones
in planting native species.

3. Harvesting does not signifi-
cantly change gene frequencies.

Results of the test have been
widely presented in each of the three
participating countries. In Canada, a
presentation was made to the CCFM
C&I Task Force, to assist in further
developing the definition and appli-
cation of indicators of sustainable
forest management. Following the
presentation of the results in the
United States, a decision was made
to apply the Boise set in six national
forests, to further test and refine the
indicators. In Mexico, the federal
forest management and research
agencies intend to carry out further
testing and development, to build in
greater specificity for the Mexican
context.

Development and testing of C&l
will continue for some time to come.
Each set of results contributes to the
greater body of knowledge that is
developing around the issue. Signifi-
cant challenges remain. For example,
target levels will have to be defined
in order to assess and interpret the
indicators. In addition, the defini-
tion of “sustainability” needs
common agreement in a practical
sense. In order to do this, new ways
must be found to integrate the three
solitudes of economics, ecology, and
society.

by Dr. Judy Loo
Atlantic Forestry Centre




Forest Health Passive Ozone Monitoring: An update on the CanOxy Plate™

round level ozone is an air

pollutant known to have

damaging effects on tree
species. It occurs over wide areas at
levels considered harmful to plants.
As reported in the Fall 1997 issue of
Network News, the Canadian Forest
Service has devel-
oped and tested an
inexpensive passive
monitoring device
for measuring expo-
sure of forest plots to
ozone.

Interest in the
CanOxy Plate™
passive ozone sam-
pler continues to
grow, with nearly
four thousand plates
being deployed in
nine separate studies
since 1993. The
passive monitor is
composed of a PVC
shelter which houses
a pair of small
plates, each contain-
ing a paper
impregnated with
ozone-sensitive
indigo dye. After the
plates have been
exposed for the
sample period, they
are sealed and sent
to a laboratory for a
simple extraction
procedure and
analysis.

For two years, the
Forest Health Net-
work of CFS has
combined CanOxy
Plate™ field monitoring with visual
assessment of foliage for ozone
damage, at selected forest health
plots across the country. Other
studies conducted to date include
graduate student research projects,

NGO action groups, and provincial,
national, and international moni-
toring networks. Long term
monitoring interest has been dem-
onstrated by the Canadian energy
sector. Current international com-

mitments include ongoing

monitoring projects in Mexico
(Mexico City) and Spain (Mijares-
Jiloca valley), while a request for
plates has been received from gov-
ernment researchers in Finland
(Kola Peninsula).

An information fact sheet on the
monitor has been produced in
English, French and Spanish and is
available upon request. Interest in
the device has prompted a business
plan exercise to aid cost recovery and
the ability to license the technology.
In addition a CFS
Information Report
on the monitor and
its use is underway.

This monitoring
technology is suit-
able for use in
remote areas where
there is no access to
power. It allows for
high-intensity spatial
monitoring of ozone
where the cost of
instrumental moni-
tors would be
inhibitory. The
relatively low-tech
methodology makes
it suitable for ama-
teur and school
environmental
projects, an area
where some interest
has been generated.
The technology
would be applicable
to projects in devel-
oping countries, to
identify regions of
ozone pollution and
in the design of
ozone monitoring
networks.

For more informa-
tion, please contact
Dr. Roger Cox at
(506) 452- 3532 or
to obtain a copy of the informa-
tional fact sheet, please contact
Shirley Pegler at (506) 451-2616.

by Shirley Pegler
Atlantic Forestry Centre




continued from page 1... Forest Ecosystems of Canada Project

ideas on classification design and a
methodology for developing the
project.

The results of both the feasibility
survey and the workshop demon-
strated overall support for a national
FEC that would be complementary
to existing provincial and territorial
systems. The provincial and territo-
rial representatives indicated a
willingness to make their ecological
data available for the project, but
they stated clearly that it should be
the CFS that takes the lead role —
both scientifically and financially.

A scientific steering committee
consisting of Bill Meades and Ken
Baldwin from CFS-Great Lakes
Forestry Centre, Ole Hendrickson
from CFS-Headquarters, and Richard
Sims of Geomatics International has
been directing the preliminary
phases of the project. Technical
expertise for development of the
classification will be drawn from

CFS researchers, provincial and
territorial collaborators, and private
sector contractors. The publication
development will be coordinated by
CFS-Headquarters publication
section. Data sharing and scientific
collaboration agreements will have
to be negotiated with participating
provincial and territorial agencies.
The final product will be a book that
will include dichotomous keys, fact
sheets, and reference images. As well,
there is the possibility of developing
a CD entitled Forest Ecosystems of
Canada.

Since the July, 1998 workshop,
discussions with numerous potential
collaborators have ensued in an
effort to arrive at a generally accept-
able strategy for undertaking the
Forest Ecosystems of Canada project.

A draft strategy document has been
circulated to the regional partners
for comments. Discussions relating

to the design of a national FEC and

its linkages to spatial products such
as the National Forest Inventory and
NatGRID are ongoing under the
auspices of the National Forest
Information Strategy. CFS Science &
Technology funding, to date, has
supported the feasibility survey and
the July workshop, across 2 fiscal
years. A small amount of additional
funding has been obtained for the
fiscal year 1998-99 from the Cana-
dian Geospatial Data Initiative to
conduct preliminary investigations
of relative compatibility between
existing provincial and territorial
FECs and some universal vegetation
classification standards. The project
is poised to go ahead with a broad
base of inter-governmental coopera-
tion pending commitment of
sufficient CFS resources in fiscal year
1999-2000.

by Ken Baldwin and Bill Meades
Great Lakes Forestry Centre

continued from page 2... The Canada Yew, A Little-Known Species

species increased dramatically, to the
point that the Pacific yew was pro-
posed as an endangered species in
need of protection. Other sources of
paclitaxel are therefore being sought.
This product is present in the bark,
leaves and roots of all species of yew.
The leaves of the Canada yew are
already being used as a source of
paclitaxel in Quebec (and other
places in eastern Canada). Before
massive harvesting has an impact on
the natural populations of Canada
yew, it seemed important to gather
information on the genetic diversity
of the species, in order to implement
conservation measures.

A study was conducted by mem-
bers of the Biodiversity Network at
CFS-LFC, in collaboration with Dr.
Jean Bousquet of the Centre de
recherche en biologie forestiére at

the Université Laval. Its objectives
were the estimation of genetic diver-
sity of Canada yew, the study of its
genetic population structure, and the
proposal of conservation strategies
for these genetic resources.

The results from this study indi-
cated that, when compared with
most other conifers, the Canada yew
seems to have a relatively low
amount of genetic variation. Most of
this genetic variation occurs among
individuals within a population.
More importantly, the study reveals
that a greater proportion of this
variation is found within
populations than is usually observed
in other conifers. In the latter, large
number of seed is spread by wind
and new populations are always
geographically and genetically close
to the existing ones. For the Canada
yew, seed is scattered by birds and

each new population originates
from a limited number of seed
collected in the original population.
This phenomenon explains why
each Canada yew population
presents a particular gene pattern.

However, these results represent
only the start of the total work
needed in order to fully assess the
variability of this species. Work has
started on determining the amount
of variation that exists in ‘adaptive
traits’ i.e., the traits that relate to the
ability of a tree to thrive under, and
to respond to, different growing
conditions. As the results from this
additional work becomes available,
only then can reliable, scientifically-
based strategies for conservation and
management be developed.

By Sauphie Senneville, Jean Beaulieu
and Gaétan Daoust
Laurentian Forestry Centre




Here’s What You Said: Network News Survey Summary

he results are in! Included with

the last issue of Network News

(Volume 2, No.1, Fall 1998)
was our first Readership Survey.
Thanks go to all 402 respondents
who sent us their valuable feedback;
their opinions, readership habits,
and suggestions to make Network
News even better, not to mention a
very high approval rating. According
to the survey results, 97.8 percent of
our readers really enjoy reading the
publication, with 88 percent of you
reading half or more of each issue.
We were thrilled to learn that Net-
work News is reaching even more
readers than we expected, since 71.6
percent of you pass your copy on to
others for their reading pleasure.

The survey results also offered
much valuable information on

article content - what our readers

CFS 100th Anniversary

have enjoyed in past issues and what
you'd like to see more of in the
future. Network News represents the
efforts of many hard-working con-
tributors doing their best to produce
articles that appeal to you, our
readers. It was very encouraging to
learn that approximately 95 percent
of all respondents chose the “Good -
Excellent” rating for every men-
tioned category concerning the
quality of Network News' articles -
interest/relevance, scientific detail,
general information and article mix.

The survey results also provide
valuable guidance for upcoming
issues of Network News - what better
way to discover which topics are of
most interest to our readers? The
survey respondents inform us that
they’d like to see more articles
relating Forest Health and Forest

CFS+SCF
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Biodiversity Networks to forest
management subjects with a
stronger regional emphasis. Also
rating highly as interesting subjects
were items of national interest,
partnerships, and articles about the
other CFS forest science networks
across Canada.

Again, many thanks go to all
survey respondents for their valuable
comments and suggestions. We
welcome feedback from all of our
readers at any time - please feel free
to send your input to:

CFES - AFC
Network News
P.O. Box 4000
Fredericton, NB
E3B 5P7

Fax: 506-452-2495
e-mail: spegler@NRCan.gc.ca
website:

http://www.atl.cfs. NRCan.gc.ca




CFS S&T Networks

Forest Health Network
Lead Centre: Atlantic Forestry
Centre, Fredericton, NB
Network Manager:
Thomas Sterner
Tel: 506-452-3500

Forest Biodiversity Network
Lead Centre: Atlantic Forestry
Centre, Fredericton, NB
Network Manager:

Bruce Pendrel
Tel: 506-452-3500

Climate Change Network
Lead Centre: Northern Forestry
Centre, Edmonton, AB
Acting Network Manager:
Mike Weber
Tel: 403-435-7210

Pest Management Methods
Network
Lead Centre: Great Lakes Forestry
Centre, Sault Ste. Marie, On
Network Manager:
Errol Caldwell
Tel: 705-949-9461

- proj/sci-tech/o_view_f.himl

GET CONNECTED

hitp://www.NRCan.gc.ca/cfs/
proj/sci-tech/o_view_e.himl

RELIEZ-VOUS

hitp://www.NRCan.gc.ca/cfs/

Fire Management Network
Lead Centre: Northern Forestry
Centre, Edmonton, AB
Acting Network Manager:
Mike Weber
Tel: 403-435-7210

Socio-economic Research Network

Lead Centre: Northern Forestry
Centre, Edmonton, AB
Network Manager:

Steve Price
Tel: 403-435-7210

Landscape Management Network
Lead Centre: Pacific Forestry
Centre, Victoria, BC
Network Manager:

Jim Wood
Tel: 250-363-0600

Effects of Forestry Practices
Network
Lead Centre: Pacific Forestry
Centre, Victoria, BC
Network Manager:
Gary Hogan
Tel: 250-363-0600

Forest Ecosystem Processes
Network
Lead Centre: Laurentian Forestry
Centre, Sainte-Foy, PQ and
Great Lakes Forestry Centre,
Sault. Ste. Marie, ON
Network Managers:
Bill Meades (GLFC) and
Denis Ouellet (LFC)
Tel: 418-648-5847 (PQ)
and 705-949-9461 (ON)

Tree Biotechnology & Advanced
Genetics Network
Lead Centre: Laurentian Forestry
Centre, Sainte-Foy, PQ
Network Manager:
Arienne Plourde
Tel: 418-648-5847
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