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EXECUTIVE SUMMARY

This is the final report for the background and development phase of a long-term study mandated 
by the Okanagan Shuswap LRMP Table in its Final Recommendations Document (October 2000).  
It presents the results of a detailed literature review, a series of questionnaire surveys directed to 
government and industry resource managers and trappers, and some analyses relating habitat 
features to the distribution of 11,500 martens harvested in the Okanagan Shuswap LRMP area since 
1985.  The literature review demonstrated an increasing interest and research focus on marten/
habitat relationships since the early 1980s, particularly as related to forestry.  However, much of 
the research has been done in areas where habitat conditions are poor and/or marten populations 
are depressed, and mostly in locations with ecological features and administrative processes that 
differ significantly from those in the LRMP study area.  Further, none have been undertaken in, 
or have taken advantage of, the relatively controlled management environment of the Registered 
Trapline System.  The most important point emerging from recent research relating to biodiversity 
conservation is that management to hasten the return of old growth conditions will likely be more 
important than establishment of old growth reserves in the long term.  The questionnaire results 
indicate that most habitat management applicable to marten in British Columbia is applied at the 
stand level, with results that are unclear to most respondents and at levels of compliance that 
vary depending upon a variety of circumstances.  The predominant perception among trappers is 
that local marten populations are declining as a result of timber-harvest related effects on habitat.  
The perception among industry managers is that they are doing the best they can with information 
that has been provided, and the perception of government managers is that more information on 
specific marten habitat needs and forestry relationships is needed.  The LRMP area supports a 
great diversity of ecosystems and habitats, and martens occur widely and are regularly harvested 
by trappers throughout the area.  However, it is evident that the ICH and ESSF forests in the 
northeastern third of the study area are the most productive for martens, producing over 85% 
of the harvest in the past 18 years.  The MS Zone is  apparently less productive, at least in its 
present condition (little old forest), but may be the focus of the highest conservation concern for 
the marten in the study area.  As in other areas, these studies indicated positive relationships 
between (apparent) marten numbers and both mesic and older forests.  The overall intent for 
this project is to foster a cooperative relationship among trappers, managers, and industry, with 
a view to finding marten habitat management solutions or compromises that are, to the extent 
possible, practical and acceptable for all.  In practice, the need is for an innovative team approach, 
involving a steering committee of stakeholders charged with determining and assessing project 
components and direction.  A contribution to the information that such a committee may wish 
to consider is provided, in the form of an identification and description of some candidate study 
areas, a discussion of habitat management issues and prospects, and a preliminary list of specific 
study components and methods. 
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PROVIDING FOR MARTEN IN MANAGED FORESTS IN THE
OKANAGAN SHUSWAP LRMP AREA: 

PHASE 2: BACKGROUND AND DEVELOPMENT

1.0  INTRODUCTION
       1.1 PROJECT MANDATE AND HISTORY

In October 2000, after approximately five years of deliberations, the Planning Table for the Okanagan 
Shuswap LRMP produced a “Final Recommendations” document.  One of three wildlife priorities 
identified in that document was a marten (Martes americana) study, elaborated in Section 7.1 as 
follows:

Within two years of ratification, develop and initiate an 
operational inventory and monitoring program that will examine 
the effectiveness of managing various forest attributes on the 
maintenance and enhancement of pine marten populations 
within managed forest.  There will be a ten year review of 
this program to evaluate the effectiveness of supplying 
habitat within managed forests as compared to old growth 
management areas.
Intent:
•  the BC Trappers Association, MELP, MoF, and forest licensees 
will work cooperatively in designing and implementing this 
program.
• the focus of the program will be to evaluate various timber 
harvesting, regeneration, stand tending and other forest 
management activities.
•   the results of the program will be referred to the Implementation 
and Monitoring Committee for review and implementation 
throughout important marten habitat areas.
• trappers will be expected to take a proactive role in the 
program.
•   the program will be a priority for FRBC funding.

Taking advantage of some end-of-year surplus funds in an FRBC account, Tolko Industries Ltd., a 
forest licensee in the area, initiated the project in mid-January 2001.  In keeping with LRMP direction, 
the contractor and objectives for the project were selected in joint discussions between Tolko and 
representatives of the BC Trappers Association.  The  primary function of that “Phase 1” project was 
to provide a framework and preliminary direction for the implied longer-term study.  It involved a 
review of some of the applicable literature and compilation of questionnaire responses solicited from 
selected trappers and both government and industry managers operating in the subject area.  The 
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above information was summarized (Hatler 2001) to establish a preliminary picture of the current 
state of art, practice, and perception as related to marten habitat management, and to develop a 
proposal for the next round of study activities.  

The Phase 2 project, designed to assemble a full range of background information and to identify 
options and opportunities for the envisioned long-term monitoring program, commenced in January 
2002 and has proceeded discontinuously (Hatler 2002, 2003), since that time.  This report, a detailed 
synthesis of all information and data gathered to date, represents the completion of Phase 2.   

       1.2  CONTEXT: WHY TRAPPERS AND WHY MARTENS? 

Some readers may not be fully cognizant of the reasons why trappers and martens are legitimately 
important subjects for consideration by forest managers.  In regard to trappers, that importance 
stems both from the clash of overlapping tenures and from the value-added aspect of fur as a forest 
product.  BC’s Registered Trapline System (RTS) was instituted in 1926 as a conservation measure 
(Eklund 1946), providing individual trappers with exclusive-use areas (“traplines”)1 on which they 
could manage and husband fur resources for long term sustainable use.  The RTS has been 
administered by the province with few changes since its inception 80 years ago, having proved to 
be highly successful for its intended purpose, and Registered Traplines are maintained province-
wide.  Thus, virtually every forestry operating area on public land overlaps one or more pre-existing 
trapline tenures, and most forest development activities undertaken or anticipated in those areas 
occurs on someone’s trapline.  That fact is clearly relevant in the context of the developing “Results 
Based Code”, in which conflict with other tenures and stakeholders is a lead consideration in “tests” 
for obtaining resource development permits. 

Outside of trapper circles, the nature and value of trapping are not well understood, but  it is similar 
to logging in several respects.  Both fur and timber are renewable resources realized from the land, 
both involve established tenures, and both are subject to varying levels of political abuse from the 
environmental movement.  However, there are also some important differences.  Fur is an annually 
renewable resource (i.e., with a rotation period of one year), the renewal following harvest does not 
require huge outputs of time and money to accomplish, and effects on other resources and users is 
minimal.  Revenues generated are modest by logging standards over the short term, but the value 
of consistent revenues over the 100 or more years constituting one forestry rotation cycle may be 
substantial in some cases, is virtually all “new money” to the province since most fur is exported, 
and is well-distributed across the entire province and mostly in rural areas where other economic 
opportunities are often limited. 

Most trappers understand the futility of even considering a “timber OR fur” scenario, i.e., placing 
their interests in competition with the forest industry.  Most clearly understand and appreciate the 
importance of forest revenue in the provincial economy and, indeed, many trappers are themselves 
forest workers seasonally.  Thus, the ideal solution for most, as indicated above, is one in which the 
focus is “timber AND fur”, with both being produced and harvested at sustainable and economically 
viable levels.  That is an important perspective from which to view the present project.   

In regard to the “why marten” question, the short and simple answer would be “because it was 
specified by the LRMP”, but that does not explain why it was considered in LRMP deliberations in 
the first place.  Since the early 1980’s this species has consistently been the number one furbearer 
in the province in terms of total economic value, with annual returns as high as $3.4 million (1986-87 
trapping season, Unpubl. Prov. Govt Statistics).  It is also widespread throughout the province, with 
harvestable populations in every administrative region.  The first official expression of interest in the 
species’ habitat relationships in BC appears to be a problem analysis undertaken by the Ministry of 
Forests (MOF) “...in response to concern by resource users and managers over the effects of a 

1The term “trapline” is a cause of some confusion, referring both to the series of trap sets, often distributed linearly along trapping trails, which 
are monitored by the trapper, and to the overall area assigned to him/her for use and management of the fur resources it contains.  The latter is 
the meaning attributable to the term throughout this report.
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dwindling old-growth forested land base on furbearer populations”.  For that analysis, the marten 
“....was chosen because of its high public interest, economic value and reported sensitivity to habitat 
alteration” (Stordeur 1986).  The MOF project included a questionnaire to regional habitat managers 
in which, to the question “What prescriptions for logging or silvicultural practices do you set in areas 
of marten concentrations?”, 6 of 8 regions reported “none” and the other 2 did not respond.

Researchers went back to the wildlife and habitat managers a couple of years later, in a project 
designed to determine priorities for furbearer research in the province (Blood 1988).  The summary 
of the applicable report notes that “...the four highest research topic/species combinations all involve 
the marten and all involve habitat-related research, primarily concerned with forest management.  
This includes research on habitat selection/requirements, effects of logging, effects of herbicides, 
and effects of other silvicultural practices.”  Subsequently, a few useful studies were conducted 
in the province (Baker 1992, Lofroth 1993, Gyug 1994, 2000, Huggard 1999) and there were 
increasing calls for incorporating research findings in habitat management prescriptions (Lofroth 
and Steventon 1990, Eastman et al. 1991).  The expanding interest in marten in BC in the 1980’s 
and 1990’s parallelled that in North America generally, with habitat use and management studies 
constituting the majority of the literature appearing during that period (see Section 3.1).  

However, despite the level of attention directed to the species both continentally and provincially 
over the past 15 years, despite the fact that it is the best known of our furbearers in terms of habitat 
relationships, and despite the level of priority afforded it, specific effort to manage marten habitat 
during forestry operations is just now beginning to be seriously considered in a few areas.  It is too 
early to tell whether, and to what extent, that effort will be successful.  It is in that context that the 
present project was conceived and designed.

       1.3 OBJECTIVES

 1.3.1 Long Term

Because the marten study concept for the LRMP arose from expressions of interest and 
concern by trappers, the focus in this study goes beyond the basic “conservation” level 
(preventing local extirpation of the species) to considerations involving the maintenance of 
viable (harvestable) marten populations on individual registered traplines.  As agreed in the 
preliminary discussions between stakeholders, that broader focus was elucidated in a single 
long-term and admittedly utopian project objective as follows:   

To identify and/or develop forest management strategies 
to maintain marten populations at harvestable levels in 
managed forests.

Ideally, the preferred management strategies would involve habitat manipulations and 
enhancements that are applied primarily at the stand level, and which are designed to hasten 
and increase marten use of second-growth forests.  However, it is generally understood that 
landscape level considerations must also be involved.

 1.3.2 Short Term

The present (Phase 2) project, and this report, focus on a number of smaller objectives 
designed, collectively, to provide the background from which to address the above long-term 
objective: 

• to assemble, describe and assess relevant literature 
on marten biology and habitat as related to forest 
management.
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•  to assemble, describe and assess “state of the art” 
information (practice and perception) in relation to marten 
habitat management, and with particular reference to the 
views of managers and stakeholders in the LRMP area.
•   to assemble and describe information on the LRMP area 
as marten habitat.
•  to assemble and describe information on current trapper 
activity and marten harvests in the LRMP area, both generally 
and as related to habitat distribution and conditions.
• to identify, within the overall LRMP matrix, a series of 
candidate areas from which intensive study sites for the 
envisioned long-term monitoring project can be selected.
•  to identify and provide a preliminary assessment of forest 
management practices (experimental or operational) that 
may be applicable for further study in relation to marten 
habitat enhancement in the LRMP area.
•  to provide a preliminary list of options for study methods 
that may be adopted in a long term monitoring protocol. 

2.0  METHODS AND RATIONALE
Although the project plan and budget included provision for field site visits in relation to intensive study 
area selection, if required, there were no formal field study components.  The primary data gathering 
activities were library research, solicitation of information from the responsible government ministries, 
and communications with trappers, researchers, government managers, and industry spokespersons 
both formally, by questionnaire, and informally by email or telephone.  The details of those contacts are 
provided in the applicable report sections, below.  Because of the baseline nature of this report, much 
of the original information obtained has been compiled for inclusion in various tables and appendices.  
Most of the habitat-based data obtained during this study were analyzed and, where appropriate, 
mapped using GIS technology.  For those cases involving statistical summary or analysis of numerical 
data, the methods employed are given in the applicable sections.  

The goal for the described study activities was to assemble, in one place, a record of all that is currently 
known about the occurrence of martens and their utilization by trappers in the subject area, and about 
forestry-related habitat management for the species in this and other areas.  Included within the context 
of that goal is an assessment of data quality and sources, enroute to defining needs and methodological 
recommendations for the future.  The broad rationale for this approach was to ensure that we were not 
reinventing the wheel but rather, were trying to find ways to enhance its traction. 

3.0  RESULTS AND DISCUSSION
       3.1 LITERATURE REVIEW 

The written materials located and assembled for this project were focused in three subject areas.  
The greatest emphasis was on documents tagged with the keyword “marten”, and the working 
database for that component included 528 titles.  The second subject of interest was forest and land 
management in the context of ecosystem, biodiversity, and wildlife habitat not specific to marten 
(248 papers obtained and reviewed), and the third was directed to papers dealing with forestry 
relationships with small mammals (marten prey species, 52 papers).  
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The search for marten material was exhaustive (and sometimes exhausting), and is likely close to 
complete for reports (in English) of North American studies in peer reviewed sources through 2003.  
The list also includes theses, abstracts from symposia and the Martes Working Group Newsletter, 
and “grey” literature in the form of non-peer reviewed and/or unpublished scientific and management 
reports.  For the grey sources, selection was based on potential relevance to the situation in BC.  
Popular articles and formal papers in which the marten was simply listed as a component of a local 
fauna were not considered relevant to this project and were not included in the database list.  The 
forestry and small mammal papers listed and reviewed are primarily from peer-reviewed sources, 
and represent only a first-cut sampling of what is available.

A summary description of the assembled body of marten literature referred to above (528 
references) is provided in Section 3.1.1.  A total of 150 papers from that list, together with 31 and 18 
in the forestry and small mammal categories, respectively, were selected (on the basis of perceived 
potential relevance) for inclusion in the annotated bibliography appearing in Appendix 1.  Those 
199 annotated entries are described, interpreted, and synthesized in Section 3.1.2, and pertinent 
conclusions from the literature review are summarized in Section 3.1.3.

 3.1.1 Characteristics of the Assembled Literature on Martens

Geography - Among the 528 references reviewed, most (92.2%) were referable to the 
North American species (Martes americana) and the rest to Eurasian members of the genus 
(mostly M. martes).  A total of 123 (23.3%) of the papers on the list were reviews or general 
biology accounts not referable to specific geographic locations.  Of those relating to particular 
locations in North America, 51 (9.7%) were from British Columbia and/or western Alberta, and 
only 10 (1.9%) were from the southern interior.  However, habitat conditions in some parts of 
the western United States (Montana, Idaho, Wyoming, Colorado, eastern Washington) are 
similar to those in southern B.C., and there were a total of 67 papers (12.7% of the total) from 
that region.  The 150 marten papers selected for annotation included 25 (16.6%) from BC and 
Alberta, of which 8 (5.3%) were from the southern interior, and 27 (17.9%) from the western 
U.S.    

 Time - The 528 documents in this sample spanned a period of 126 years (1877 to 2003).  Their 
general temporal distribution was: pre-1950 (34 = 6.4%), 1950’s and 1960’s combined (66 = 
12.5%), 1970’s (58 = 11.0%), 1980’s (138 = 26.1%), and 1990’s to present (233 = 44.1%).  
As noted below, the increase in papers during the last two decades reflects an increasing 
management interest in the species.  Among the 150 papers selected for annotation, 141 
(94.0%) were from that time period.

Sources - Most of the publications (375 = 71.0%) were peer-reviewed papers from journals, 
books, and government document series.  The remainder were grey literature (e.g., progress 
reports from government agencies (83 = 15.7%), university theses (36 = 6.8%), monographs 
(3 = 0.6%), and abstracts (31 = 5.9%).  From that base, those selected for annotation included 
113 (74.8%) in the peer-reviewed categories, and 15 (9.9%) abstracts.  Most of the abstracts 
were from the 3rd International Martes Symposium, which was held in Newfoundland in 
August 2000.  With a theme of “Martes in Managed Landscapes”, that symposium was highly 
relevant to this project.  Unfortunately, the final peer-reviewed proceedings document has not 
been finalized and published as of this writing, although that is reportedly imminent (Harrison 
2003).        

Subjects - Lumping broadly, papers covering “general biology” topics (evolution, taxonomy, 
genetics, behavior, morphology, physiology, parasites and diseases, general life history, and 
distribution) comprised 175 (33.1%) of the total.  Marten study techniques and population 
management (dynamics, harvest, translocations) were the primary topics in 133 papers 
(25.2%), while life history features of particular interest to habitat use considerations (food 
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and hunting habits, home range, territoriality, movements) were featured in 71 (13.5%).  
The remainder (149 = 28.2%) were devoted to the topics of primary interest in the present 
study (habitat management and forestry interactions).   Figure 1, which depicts the temporal 
distribution of papers dealing with those four broad categories of topics, shows that interest 
in and coverage of the last (habitat/forestry relationships) has developed primarily since 1980 
and comprised nearly half of the papers documented since 1990.  In regard to the annotated 
entries in Appendix 1, most are in the habitat management (92 = 61.3%) and habitat use (33 
= 22.0%) categories.

FIGURE 1.  Characteristics of 
literature on marten over time.  The 
four topical categories are those 
described in the text account: 
Biology (general biology), Mgmt ( 
population management) and study 
techniques, Hab Use (foraging and 
spatial relationships), and Hab Mgmt  
(habitat management and forestry 
interactions).

 

 3.1.2 The Annotated Bibliography: Synthesis and Interpretion

The focus of the literature review was to summarize existing information relating to marten 
biology and habitat use, and particularly as related to forest management practices.    The 
annotated entries in Appendix 1, selected primarily on that basis, are organized into 15 sub-
sections relating to 10 topical areas for papers specifically dealing with martens and 5 for 
those assignable to general forest and biodiversity management, including effects on and 
relationships with small mammals.  Though bulky, Appendix 1 is particularly appropriate for 
a baseline report such as this, providing an opportunity for the reader to conveniently obtain 
a broader and more solid base of understanding than is likely to be the case for review 
statements supported only by literature citations.  The annotations generally rely on, and in 
some cases include direct quotes from, summary and conclusion statements in the original 
papers, with the intent of preserving their authors’ interpretations and perspectives.  However, 
some also include editorial comments.

Following paragraphs provide brief summaries, interpretations and the senior author’s  
opinions as related to the collection of papers in each of the 15 subject categories listed in 
Appendix 1:

I) MARTEN GENERAL BIOLOGY

As the heading would suggest, the papers listed in this category are primarily to provide a 
source of background information on the species of interest.

A) LIFE HISTORY, DISTRIBUTION, AND REVIEW PAPERS - There are two documents in this section 
which are good overview references on marten biology and management, for readers 
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interested in learning more about the species at that level. There are several species of 
martens and sables occurring in the northern forests of North America, Europe, and Asia, 
and all are currently subjects of some concern about the effects of human-caused habitat 
changes, especially those due to logging and agricultural clearing.  In British Columbia the 
marten has been the furbearer of greatest interest and concern in that regard since at least 
the late 1980s, although effects have been manifested primarily in relation to local numbers 
rather than changes in overall distribution within the province.

B) GENETICS, EVOLUTION, AND TAXONOMY - The single study listed in this section, based on 
DNA analyses, indicates that the species is genetically uniform across large areas in the 
northern portions of its range.  That result indicates high levels of gene flow and high 
dispersal capability in habitats which have been little affected by human enterprise, and 
will be a useful baseline for comparison with similar studies that are now being initiated 
farther south.

C) REPRODUCTION, MORPHOLOGY AND CONDITION - Like other members of the weasel family, the 
marten has a long, thin shape which is apparently designed to allow access into the  tight 
corners and crevices occupied by prey, but which is thermally inefficient.  Martens have 
high metabolic rates and typically small fat stores, and therefore must forage regularly to 
maintain condition and to support reproduction and survival.  Martens also have relatively 
low reproductive rates, with females not producing young until their second or third year.   

II) MARTEN: POPULATION CONSIDERATIONS AND STUDY TECHNIQUES

The goals of the Okanagan Shuswap marten project are, ultimately, to find ways to maintain 
viable marten populations in managed forest and, proximately, to find ways to measure and 
monitor success in that regard.  The selected papers in the following two subject categories 
relate to those goals.

D) POPULATION DYNAMICS AND MANAGEMENT - Furbearer management biologists generally 
recognize and attempt to assess and address two anthropogenic factors, the fur harvest 
(trapping) and habitat alteration (mostly logging), that may influence marten population 
levels.  The reviewed  papers in this section relate primarily to the former, but with 
several in the context of the latter.  The primary effect of forest removal is assumed to 
be reduction of carrying capacity for martens, although road systems associated with 
industrial activity provide increased access for trappers and may therefore contribute to 
increased local trapping pressure.  The most important point that can be made here is that 
all of the applicable research relates to the American trapping system in which, subject 
only to residency requirements in some states, trappers are free to pursue their activity 
wherever they wish and uncontrolled numbers of them may converge on any one area.  
Under British Columbia’s Registered Trapline System, which gives individuals proprietary 
harvesting rights and management interest in specified areas, guidelines are provided to 
keep local harvest in balance with local productivity, whatever may be affecting it.  Further, 
under the RTS there is greater opportunity for the two industries, trapping and forestry, 
to work together to mutual benefit than is the case where most of the research has been 
undertaken to date.  

E) FIELD STUDY TECHNIQUES - The seven papers in this section describe and provide  
application examples of some of the field methods, particularly snow-tracking, that may 
be applicable for the long-term monitoring component of the Okanagan Shuswap study 
program. 
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III) MARTEN: HABITAT USE (FORAGING AND SPATIAL RELATIONSHIPS)

The two subject categories listed do not fully cover the topic of “habitat use”, but food and 
space are demonstrably important factors in consideration of the potential of local habitats for 
marten production and support.  

F) FOOD HABITS AND HUNTING BEHAVIOUR - Although often characterized as a habitat 
specialist, study results from widely scattered locations clearly indicate that the marten 
is a food generalist, opportunistically using a variety of animal prey and carrion and also 
making heavy use of berries in season.  Among the most commonly used mammal prey are 
red-backed voles, various “field voles” (Microtus spp), tree squirrels, and snowshoe hares 
(all of which, incidentally, are also species that can becomes “pests” in relation to forest 
regeneration when their numbers are not controlled by natural forces).  If there is one prey 
species that has a clear and consistent relationship with the North American marten, it is 
the red-backed vole, but that is true only on the continental mainland.  Island populations 
of marten apparently subsist well without it in the west (e.g., Vancouver Island and Queen 
Charlotte Islands), but not in the east (e.g., Newfoundland and Nova Scotia).   

G) HOME RANGE, TERRITORIALITY AND MOVEMENTS - The social organization of martens is typical 
of the mustelids, with individuals  remaining solitary for most of the year and maintaining 
a territorial system in which home ranges of resident animals overlap very little with those 
of their neighbors of the same sex.  The general pattern for home range size, consistent 
from place to place, is for those of males to be larger than those of females, with an overall 
range of about 1 km2 to about 16 km2.  However, variations both within and between areas 
are great, and it has been concluded that home range size is inversely related to habitat 
quality, i.e., are largest in poor habitats.  A marten population is made up of a nucleus of 
relatively secure animals termed “residents” (mostly adults) that remain in particular areas 
for months or even years, and a often larger, more mobile component (“transients”, mostly 
younger animals) which are the source of replacements for residents that die or emigrate.  
Resident animals show high fidelity to seasonal ranges as long as their biological needs 
are being met, but may abandon home ranges and become transient in response to failure 
of  resources such as food supply.  Transients, both displaced adults and dispersing young, 
may move large distances (up to 250 km recorded) in search of suitable habitats in which 
to establish territories.     

IV) MARTEN: HABITAT MANAGEMENT AND FORESTRY INTERACTIONS

This section assembles the existing core literature on the marten/habitat/forestry considerations 
that constitute the primary focus of this project.  The basis for most current knowledge on 
marten “habitat requirements” is information obtained by tracking individual animals (either 
directly, on snow, or using radio-telemetry), and documenting their selection and use of 
habitats in relation to those available.  The second subject category in this section (dens, 
resting sites, access to areas beneath the snow cover) could arguably have been included 
under “habitat use”, but has been included here because it is so clearly associated with forest 
structural features.  The last subject category in this section includes a large number of papers 
in which marten/forestry relationships were specifically addressed.     

H) HABITAT SELECTION - Although martens selected and concentrated activities in late 
successional conifer forests in most areas, several studies documented regular use of 
other habitats including recent burns, young forests regenerating after insect defoliation, 
some portions of young forests regenerating after logging, and deciduous areas.  The 
common factor in all areas was the presence of old growth characteristics, particularly 
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vertical structure and abundant coarse woody debris (CWD).  The facts that a) the 
marten is not “old-growth dependent” as was once thought to be the case, and b) that 
apparently suitable old-growth conditions can exist in younger stands, are indications that 
the long-term goal of this project (maintenance and enhancement of marten populations 
in managed stands) may be a realistic possibility.  However, the nature and amount of 
management intervention required is still unclear.  Within the present Okanagan Shuswap 
project area, a study evaluating the use of debris piles by martens in the short-term (within 
5 years of harvest) found that the piles were little used by martens and did not enhance 
local populations of prey species such as red-backed voles.      

I) DENS, RESTING SITES AND SUBNIVEAN ACCESS - The 17 papers compiled for this subject 
category demonstrate considerable plasticity in martens’ selection and use of dens and 
day beds (resting sites), including both natural and man-made forest structures (branches, 
witch’s brooms, snags, stumps, logs, slash piles) as well as rock piles and remote cabins.  
The primary difference is seasonal, with most winter sites located beneath the snow 
cover.  Although, the theoretical importance of those sites is well established in relation 
to the martens’ thermal needs in the cold climates in which they typically occur, it is likely 
that much of the focus on resting sites is related to the fact that the activity period for 
researchers (daylight hours) largely corresponded with the resting time for martens.  It is 
difficult to envision den or daybed sites becoming limiting before the food supply does so.  
In regard to subnivean access, the use by martens of spaces around protruding woody 
structures (stems, CWD) has been well documented, as has a proclivity for selection of 
sites occupied by squirrel middens.    

J) FORESTRY INTERACTIONS AND RELATIONSHIPS - Among the papers in this collection (47 in 
all) are several describing use of the marten as a management indicator or featured 
management species in various jurisdictions, and several relating to its endangered status 
in Newfoundland.  Also included are a few papers referencing the economic and social 
implications of marten/forestry relationships in eastern Canada, with one suggesting that the 
marten could become the “spotted owl” of that region.  Beyond that, a short summary of this 
section is difficult.  A number of papers provide descriptions and prescriptions of landscape 
features and stand structural attributes that have been recommended for adoption in forest 
practices on behalf of martens.  However, most are likely of limited applicability to the 
Okanagan Shuswap study area because of differing forest habitat and climate conditions.  
Other potential problems with adopting many of the existing prescriptions for marten habitat 
management include a) the fact that many were generated in studies of marten populations 
that were at low density and/or scarcely viable, b) the fact that most are based on record 
of habitat attributes where martens were documented to occur rather than on what they 
demonstrably require, and c) the fact that most focus on bare conservation (preventing 
extirpation) rather than on on maintenance of marten populations for use.

V) GENERAL FOREST MANAGEMENT AND BIODIVERSITY CONSERVATION

Though not specific to martens, the annotated papers in this section are believed to be relevant 
to some of the forest management considerations that are implied in relation to  Okanagan 
Shuswap project objectives.   

K) BIODIVERSITY AND ECOSYSTEM MANAGEMENT - The 10 papers in this collection are mostly 
philosophical in nature, with several outlining changes in forest management thinking 
and practice necessitated by the spotted owl controversey in the American Northwest.  A 
recurring theme is that old-growth reserves are likely insufficient to maintain biodiversity 
over the long term, and that (consistent with the objectives of the Okanagan Shuswap 
project) active intervention to promote an earlier return of old-growth conditions in managed 
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forests is both required and possible.  Recognizing that economic benefits from the forest 
industry will continue to be important to society, and that “waiting until we know enough” is 
impractical, many practitioners are now advocating the use of adaptive management, i.e., 
learning from the successes and mistakes of policies and practices implemented at the 
operational level.

L) FOREST STAND STRUCTURE AND COARSE WOODY DEBRIS - Over the past 10-15 years, there 
has been a proliferation of research on the nature, quantities, and importance of coarse 
woody debris and other structural attributes in forest ecosystems.  Produced in nature by 
falldown of trees killed by fire, insects, and disease, and breakage during snow and wind 
events, coarse woody debris is demonstrably important to a number of vertebrate species 
(including martens), and is now also known to contribute substantially to invertebrates, fungi, 
and bacteria that help maintain soil and forest health.  It is evident that forest management 
that focuses on only the size of events which characterize “natural disturbance types” will 
fail to adequately provide for biodiversity needs.  

M) ECOLOGICAL IMPLICATIONS OF FOREST HEALTH MANAGEMENT - Three of the four papers 
reviewed provide some alternative views and perspectives on matters relating to 
salvage and preventative management practices, particularly as related to fire and insect 
infestations.  It is suggested that forest health management measures may occasionally 
backfire and, in any case, their impact on biodiversity is generally additive to that occurring 
by removal of old-growth.  The fourth paper brings a reminder that forest predators such as 
the marten may provide silviculture benefits by controlling species (voles, squirrels, hares) 
that often cause damage to seedlings and saplings.           

N) WILDLIFE HABITAT MANAGEMENT - Among the papers assembled in this category are three 
highlighting the importance of maintaining connectivity between suitable habitat patches, 
and emphasizing the need to base selection of “corridors” on known use rather than on 
expediency.  Others discuss some philosophical aspects of habitat management, noting 
that definitions and management actions that focus only on vegetation types (the “where” 
rather than the “why” of habitat), will likely miss the mark and that, while it is important 
to assess population performance as a measure of habitat management success, such 
assessment involves more than just animal census.  Finally, establishment of reserves 
and the “coarse filter” approach without management of the surrounding land matrix will be 
insufficient to ensure persistence of most species.  

O) SMALL MAMMALS: FORESTRY INTERACTIONS AND RELATIONSHIPS - Most of the papers in this 
compilation deal with the red-backed vole, shown to be particularly relevant in present 
context both by marten food habits studies and by common association of the two species 
with old-growth forest attributes in spruce-fir forests.  Red-backed voles typically decline 
and often disappear in clear-cut areas, particularly those in which CWD levels are low 
and xeric conditions develop.  Practices that emphasize green tree retention, leave CWD, 
and manage areas to hasten development of old-growth conditions are most favorable for 
maintaining or enhancing vole populations.    

 3.1.3 Literature Review: Summary and Conclusions

The available literature demonstrates increasing interest, continent-wide, in conservation of 
the marten, both as a component of biodiversity and as an important commercial species.  The 
literature also confirms that habitat management is key to maintaining marten populations.  
That is, although regulation and control of marten harvest is important, it is not sufficient 
in itself.  For example, the high present conservation concern for marten in Newfoundland 
(Sturtevant et al. 1996) and California (Zielinski and Stauffer 1996) has developed despite 
the fact that marten trapping has not been allowed in either jurisdiction for 70 years.  In both 
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cases, habitat loss due to logging is considered the central issue.   

A number of jurisdictions in both Canada and the United States use the marten as a “focal” 
or “indicator” species in relation to forest development planning (Beaudette 2000, Watt et 
al. 1996, MacFarlane 1994), although the means and level of response to that designation 
is still varied and imprecise.  In general, it is understood that the essential marten habitat 
requirements are presence of and access to prey species (mostly small mammals and birds) 
during winter, and availability of structural features for dens, resting sites, and protection from 
predators.  Although the species has long been referred to as “old growth dependent”, recent 
research suggests that it is complex forest structure, not age per se, that characterizes good 
marten habitat.  That finding is the basis for the supposition that we can do a better job at 
providing for production of both wood fibre and marten in the same area than has been the 
case to date.  The essential chore is to use silviculture to regenerate ecosystems rather than 
just trees (Lieffers and Woodard 1997).  

Most forest and habitat managers are now aware of the importance of coarse woody debris 
(CWD), and most of the early attempts to “enhance” post-logging marten habitat has involved 
simple applications of that knowledge.  The literature provides some encouragement to 
continue and expand that effort (e.g., Eastman et al. 1991, Lofroth and Steventon 1990), 
although researchers are increasingly calling for landscape level considerations as well 
(Buskirk and Ruggiero 1994, Chapin et al. 1998, Hargis and Bissonette 1997, Koehler et al. 
1975, Proulx 2001, Sturtevant et al. 1996, Thompson 1991, Thompson and Harestad 1994).     
Part of that consideration is the fact that even old growth “reserves” are not permanent 
(Bissonette et al.1989, Schneider 1977).  Another important consideration is that due to 
geographic variations, research findings from one area may not necessarily apply to another 
(Ruggiero et al. 1994).

An increasing public interest in ecosystem management and conservation of biodiversity in 
recent years, precipitated in part by deliberations relating to the spotted owl in the northwestern 
United States (Marcot and Thomas 1997), has resulted in a proliferation of research and 
promulgation of thought and ideology on those subjects (Burton et al. 1992, Franklin 1993, 
Carey and Curtis 1996).  The more practical-minded among forest researchers and resource 
managers understand that the world is changing, human demands for fibre will continue to 
increase, and that the largest conservation gains in the future will likely result from informed 
practice on intensively managed landscapes rather than from establishment of reserves 
(McCullough 1993, Carey 1998, Carey et al. 1999).  Further, it is unreasonable to expect that 
society will wait for managers to obtain all of the tools that will be needed for informed practice.  
The practical alternative is adaptive management, i.e., “learning by doing” through monitoring 
and responding to results of management at the operational level (Everett et al. 1994, Taylor 

       3.2 MARTEN HABITAT MANAGEMENT: STATE OF THE ART AND CURRENT PRACTICE

To ascertain the nature and extent of existing forest management practices and policies directed 
to marten in British Columbia, email questionnaires were sent during Phase I to Habitat Protection 
Section Heads in the applicable government ministry (now Water, Land and Air Protection, = WLAP) 
in each of the (then) eight administrative regions of the province.  A follow-up survey designed to 
obtain update responses in the event that answers had changed over time, and with an additional 
(new) question was sent to first-survey respondents during the early stages of Phase 2.  The new 
question, relating to the perceived relationship between habitat management for the marten and 
management for biodiversity, was predicated on the fact that “conservation of biodiversity” had been 
formally identified as the number two priority (behind only human health issues associated with 
water and air) in the (then) new  environment-related ministry.  

To obtain more specific local information, a similar questionnaire was also sent to each of the 
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seven forest companies operating in the Okanagan Shuswap Plan Area in Phase I, and also with 
the follow-up and additional question in Phase 2.  Finally, since it was evident from the literature 
review that marten habitat management initiatives were being implemented or proposed in other 
jurisdictions, a similar questionnaire was sent to government contacts in all provinces and territories 
except Nunavut during the Phase 2 project.  

In addition to documenting the status quo, it was assumed that these surveys would supplement the 
literature review by identifying a) cases in which the various recommendations from marten habitat 
research have been put into practice (on an experimental or operational basis) and b) instances in 
which the results have been monitored or otherwise assessed.  The following sections describe the 
results for each of the respondent groups indicated. 

3.2.1 Survey of BC Habitat Managers

Responses were received from WLAP Habitat Management Staff in six of the eight provincial 
government administrative regions, and that included all of those in the interior.  The questions 
posed to WLAP contacts differed slightly from those directed to industry (see below), to reflect 
the broader geographic scope involved.  An interpretive summary of general responses from 
this group is provided in Table 1, while selected specific comments from their responses are 
presented in Appendix 2. 
It is apparent that the marten has not been a focal species for forest management at the 
regional level in British Columbia, although that appears to be changing somewhat in some 
areas as a result of LRMP directions (e.g., see Proulx 2001).  It is obviously one of the main 
species that comes to managers’ minds in consideration of  “old growth” issues.  At the stand 
level, all respondents mentioned CWD in one form or another, with the proviso that debris piles 
were generally the least desirable.  One respondent noted “encouragement” of partial cutting 
in the context of specific recommendations, and general biodiversity recommendations such 
as  wildlife tree retention and riparian retention were also mentioned.  

In comparison to industry respondents (see below), those from WLAP were less optimistic 
about the degree to which recommendations (e.g., those relating to CWD) were being 
implemented.  Further, there was an indication that the potential for adequately managing 
marten habitat was limited in some cases by constraints in Ministry of Forest (MOF) policies 
(e.g., timber impact caps).  One formal project designed specifically to monitor effects of 
habitat manipulation was identified, a study that looked at use (by furbearers) of debris piles in 
the present (Okanagan Shuswap) study area (Gyug 1994).  In addition, a snow-tracking study 
designed to develop furbearer-habitat relationships at the stand level has been undertaken in 
the Cariboo Region, and a report is currently near completion (Davis, In Prep).  At the informal 
level, two of the seven respondents were of the opinion that current, stand-level habitat 
management activity was providing at least small positive effects.  All of the respondents 
believed that a more directed focus on marten habitat management would assist in the effort 
to manage biodiversity, and all expressed a desire to be kept informed of progress in the 
Okanagan Shuswap marten habitat project.  

 3.2.2 Survey of Industry Foresters in the LRMP Area

Responses were received from forest management practitioners in eight operating areas, with 
representation from all seven forest licensees in the LRMP area (Table 2, Appendix 3).  At this 
more local level, one respondent indicated that his company was considering marten needs 
more than it had in the past, in response to LRMP direction, and the marten was identified as 
a focal species for forest management planning on individual traplines within three operating 
areas.  With applicability to two of those, the Fly Hills area has involved some consideration at 
the landscape level.  Most of the respondents indicated belief that landscape level deliberations 
were a realistic option in this context, although it is clear that most pertinent management 
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Table 1.  Responses of government habitat managers to a questionnaire on the 
nature and extent of habitat management directed to marten in British Columbia.  
Note: Seven responses received from five of eight administrative regions.

 1. Generally, is the marten a focal species for any logging or silviculture prescriptions 
or recommendations in your region?  No - 7, Yes - 0.  

 2. If yes to Question 1, are any of these applied at the landscape level?  N/A - 7.
 3. If prescriptions/recommendations are at the stand level, are they general (e.g., 

leave CWD) or specific (e.g., leave x amount of CWD).  N/A - 2, General - 2, 
Specific - 2, Both - 1. 

 4. What stand level prescriptions/recommendations are or have been applied in 
your region?  None - 1, CWD - 6, Encourage partial cutting - 1, Wildlife tree 
retention - 1, Riparian retention - 1.

 5. If prescriptions/recommendations have been made, have they been implemented 
(yes, no,  sometimes).   Sometimes - 6 (includes two responses beginning with 
“yes, but...” and one with “no, but...”), “Maybe...who gets to check?” - 1. 

 6. If prescriptions have been implemented, has any formal monitoring of results been 
done?  No - 6, Yes - 1.  

 7. If formal monitoring has been done, what were the general results (positive, 
negative, benign for marten) and is there a report available?  N/A - 6,  Incomplete 
study - 1.

 8. If prescriptions have been implemented and no formal monitoring has been done,  
do you have any basis (incidental observations, feedback from others, gut feelings) 
for a general assessment of  results, and if so what are they (positive, negative, 
benign for marten).  At least small Positive - 2, Negative - 2, Unknown - 1, No 
opinion - 2.

 9. Are there studies/reports in your region that I should be aware of, and if so what are 
they?  No - 5, Yes - 2 (see text). 

10. As you understand it, does a focus on marten-specific habitat management 
measures help or hinder your efforts to manage biodiversity?  Help - 7.  

11. Do you wish to be kept informed of our progress?  Yes - 7.

activity to date has been at the stand level and has involved general prescriptions, e.g., “leave 
debris piles”.  Respondents also indicated belief (or hope) that riparian reserves, stubs, and 
wildlife tree patches would provide benefits for martens.  The only formal monitoring identified 
was that by Gyug (1994), which showed minor use of debris piles by martens (see applicable 
review in Appendix 1, Section H).  Informally, three of the eight respondents believed that 
company management was producing positive effects, and the other five either had no opinion 
or didn’t know.  Most respondents believed that management for marten was complementary 
to or part of biodiversity management, although one believed that measures employed for 
martens would sometimes conflict with local biodiversity needs (see applicable comment 
in Appendix 3).  Overall, the responses indicated a) a belief that companies were being 
responsive to marten needs as they understood them, and b) a willingness to consider new 
information on that topic as it becomes available.  
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Table 2.  Responses of local industry foresters to a questionnaire on the nature 
and extent of habitat management directed to marten in the Okanagan Shuswap 
LRMP area.  Note: Responses received from all seven companies contacted 
(including one each from two operating areas maintained by one company) for a 
total of eight responses. 

1. Generally, is the marten a focal species for any logging or silviculture 
prescriptions in your company’s current planning?  No - 5, Yes - 3 (One for the 
Derickson Trapline east of Kelowna, and two in relation to Marten Habitat 
Management Guidelines applicable to the Fly Hills, near Salmon Arm).   

2. If yes to Question 1, are any of these based on deliberations at the landscape 
level? No - 1 (Derickson), Yes - 2 (Fly Hills).

3. If no to Question 1, do you think that deliberations at the Landscape level are a 
realistic option?  Yes - 4, Not Sure - 1.

4. If you make prescriptions for marten (and other furbearers) at the stand level, 
are they general (e.g., leave CWD) or specific (e.g., leave x amount of CWD). 
General - 8 (all), but with one specifying the number of unburned debris 
piles to leave behind.

5. What stand level prescriptions beneficial to marten have been made by your 
company, and what was the basis for adopting each (e.g., MELP request, 
policies, guidelines, trapper request, other)?  Debris piles - 7, Riparian 
reserves - 2, Wildlife tree patches - 2,  CWD - 2, None - 1.

6. If prescriptions have been made, have they been satisfactorily implemented 
(yes, no, sometimes).  Yes - 5, Sometimes - 2.

7. If prescriptions have been implemented, has any formal monitoring of results 
been done?  No - 7, Yes - 1 (Study re debris piles: Gyug 1994).

8. If formal monitoring has been done, what were the general results (positive, 
negative, benign for marten) and is there a report available?  (Re Gyug 1994, 
above: slight positive - 1).

9. If prescriptions have been implemented and no formal monitoring has been 
done, do you have any basis (incidental observations, feedback from trappers, 
gut feelings) for a general assessment of results, and if so what are they 
(positive, negative, benign for marten).  No opinion - 1, Don’t know - 4, 
Positive results - 3.

10. As you understand it, does a focus on marten-specific habitat management 
measures help or hinder your efforts to manage biodiversity?  Help - 5, 
Both (may help or hinder, depending on whether there are competing 
objectives) - 1, No reply - 2.

11. Do you have any specific locations/areas/treatments within your operating 
area where you would particularly like to see monitoring and assessment 
applied, i.e., any “pet” project areas that you think may merit consideration.?  If 
yes, please specify.  No - 4, Yes - 4 (Derickson Trapline, Fly Hills Trapline, 
Pennask Area, Gyug Study Area follow-up).
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 3.2.3 Survey of Managers in Other Jurisdictions 

Full or partial responses to the questionnaire were received from the Yukon Territory, 
Saskatchewan, Manitoba, Ontario, Newfoundland, Nova Scotia, and Prince Edward Island.  
The PEI response was short, confirming that the marten had once been present in that 
province, but had been extirpated there several decades ago.  Responses from the other 
six jurisdictions are provided in Appendix 4.  Historically, management consideration for the 
marten in northern Canada (Labrador and the Territories) has primarily related to trapper 
harvest, not habitat issues.  However, as the detailed entries in Appendix 4 will demonstrate, 
the marten/forestry issue is generating increased interest and both research and management 
activity in the southern Yukon.  While obviously not directly relevant to the Okanagan Shuswap 
area in terms of climate and habitat characteristics, the Yukon situation may be of particular 
interest as related to the level and nature of stakeholder involvement.      

As was evident from the literature review, the marten is endangered in Newfoundland and in 
one area of Nova Scotia, and is a focal species for forestry planning in New Brunswick and 
northern Ontario.  The questionnaire responses from those jurisdictions primarily confirm 
those findings.  Although of interest in demonstrating the political clout the species can attain 
given evidence or perceptions of rarity, the information from eastern Canada is probably of 
limited value in regard to Okanagan Shuswap needs, since forest conditions and management 
processes in the two regions are demonstrably different.  As measured by harvest levels, 
Manitoba reports that its marten populations “have increased exponentially” in the last two 
decades, and the incidence and level of logging does not appear to be a negative factor at 
present although “...our cuts are likely smaller than are yours in BC...” and “...we try to maintain 
a healthy range of habitats at both the local stand and the landscape levels...”  

The literature review showed that in the American west, the marten is listed as a  “management 
indicator species” in seven national forests of Montana and Idaho, and is a “management 
requirement species” in most of Washington.  Those status designations apparently provide 
fodder for occasional public appeals and litigation in relation to forest harvest plans, but there 
is little evidence that concerns are translated to specific plans and prescriptions on behalf 
of marten.  For that reason, and because the forest management regime in those areas is 
significantly different from that in BC in any case, it was not considered important to directly 
contact the managers involved.  Nevertheless, as indicated earlier, habitat relationships of 
martens in the western United States may be very similar to those in the Okanagan Shuswap 
study area, and it will be important to keep up with the applicable research.    

In summary, preliminary work on this study component has been sufficient to establish 
contacts and identify some potential information sources from other areas, but has also 
tended to confirm that the solutions we seek will likely have to be “made in BC”.  That is both 
because marten habitat conditions and use vary across the continent, and because the focus 
and administration of forest resource management also differs from place to place.    

       3.3 SURVEY OF TRAPPERS IN THE LRMP AREA

3.3.1 Survey Methods and Level of Response

The Okanagan Shuswap LRMP area contains all or portions of 82 Registered Traplines.  In 
the case of those not entirely within the plan area, all with less than 70% within (see Section 
3.4) were eliminated from the database for further consideration in this study to ensure a 
focus on conditions and practices in the core area of interest.  The 62 traplines remaining 
after that manipulation included 42 that are entirely (100%) within,13 whose areas are 94-
99% within, and 7 whose areas are 73-81% within the LRMP study area.      

15                    WILDEOR WILDLIFE RESEARCH AND CONSULTING



Trappers in the plan area were interviewed in person or by telephone, or by a mail 
questionnaire.  The primary purposes were to document perspectives on marten population 
trends and habitat relationships on individual traplines, and to help identify representative 
areas for the more detailed assessments and prospective projects envisioned beyond 
Phase 2.  In regard to the latter, the search was for a) currently active trappers with good 
harvest and observation records and an interest in cooperating on this project, and b) for 
traplines on which planned or completed forestry activities or present forest conditions are 
particularly suited, ecologically and logistically, for more detailed studies.  

Despite some difficulties and delays associated with inaccurate or stale government records 
and freedom of information policies as related to trapper contact information, questionnaire 
responses were eventually received from 52 (83.9%) of the 62 trapline holders of primary 
interest in the LRMP area, as outlined above.  Failure to obtain responses for the other 10 
traplines was due to “no contact” in at least 7 cases, and possible inability or unwillingness 
of trappers to respond in the remaining 3 (questionnaires sent but, if received, not 
returned).  Judging from government harvest data, 4 of those 10 traplines supported at 
least moderate  recent trapping activity (fur harvests recorded in 4 or more years between 
1995 and 2002), but there was little or no activity on the other 6 during that time period 
(fur harvests in 3 years or less).  None of the 10 “no contact” traplines has consistently 
produced annual marten harvests in excess of 20 during the past decade, although 3 have 
yielded higher numbers (up to 60-70) in the past.  In short, the trapper survey produced 
information from most of the currently active and serious trappers in the LRMP area, and 
for all of the currently high yield traplines.       

For the responses received, the results (Appendix 5) indicate a wide range of local trapper 
experience and apparent marten productivity both in time and space.  There is also 
considerable variation in the propensity for record keeping, to the extent that only a cursory 
examination of overall patterns and trends is warranted.  The primary value of the trapper 
survey results, consistent with the objectives described above, is in helping to identify 
trappers and traplines with potential for more intensive study in the future.  With those 
caveats in mind, following sections summarize the survey results.

 3.3.2 Trapper Characteristics 

Experience - One respondent failed to answer this question, but the other 51 claimed 
experience ranging from 0 (new owners) to 74 years on their traplines (Table 3).  For the 
purposes of this survey, questions were framed in terms of two time periods: pre-1990 
(PAST) and 1990 to present (PRES).  In the absence of any specific information to base 
it on, that break was somewhat arbitrary, but seemed workable in regard to expected 
experience levels.  As it turned out, a fair proportion of the respondents (21 = 41%) had at 
least 20 years experience, and therefore theoretically had a reasonably balanced historical 
perspective on habitat, access, and marten population changes occurring in relation to 
those time periods.    

Table 3.   Trapper experience on 51 traplines in the Okanagan Shuswap LRMP area.  

YEARS OF 
EXPERIENCE

0-5 YRS 6-10 YRS 11-19 YRS 20-30 YRS 31+ YRS
No. of Trappers 10 3 17 13 8
% of Trappers 19.6 5.9 33.3 25.5 15.7
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Record Keeping - Only 15 of the trappers contacted (29%) reported that they keep detailed 
records relating to trapping success and harvest characteristics (sex, age, timing), and only 
10 of those have records going back more than 14 years, i.e., to the pre-1990 period.  That 
fact limits the potential for retrospective analysis of habitat and harvest patterns on a broad 
scale, but there are a few traplines that will readily support such analyses and are good 
candidates for future study. 

 3.3.3 Marten Harvest Patterns

The backdrop for marten population and harvest considerations in the context of this report 
is the concern, commonly expressed by trappers, about perceived or potential negative 
effects from the forest industry.  Indeed, with a few exceptions, that is a common theme 
in the collection of “comments” provided by respondents to the trapper questionnaire 
(Appendix 6).  The analyses here are not intended to (and cannot) prove or disprove 
those claims.  Rather, the intent is to determine whether it is possible to better define “the 
problem” or better describe the perceptions, and to identify the possibilities and limitations 
associated with data currently available. 

 
Questions relating to marten harvests focused on estimated annual averages (expressed 
as ranges, e.g., 21-30) and the highest ever one-year totals.  Those parameters were used 
because they were the most likely to be recalled by both trappers with written records and 
those without, providing a larger and more consistent database.  In addition, trapline data 
were compiled spatially into eight sub-areas in the overall study area (See Section 3.4).  

If the PRES and PAST time frames have any relevance in relation to forest harvesting 
patterns in the study area (and they may not), and if the concerns expressed by trappers 
fit those time frames, one would expect that marten harvests in the PAST would generally 
exceed those in the PRES.  For 27 traplines listing marten harvests in both time periods, 
the reported average for the former was greater than that for the latter in 13 cases and 
was equal to or less in 14 cases, i.e., the general expectation was not met for the LRMP 
study area as a whole.  However, as shown in Table 4, the frequency of PAST > PRES 
is considerably larger than PRES > PAST (13 to 2), and it is primarily the PAST = PRES 
category that provides the balance implied.  In that regard, it is important to note that 
some trappers reported self-imposed quotas (probably overly conservative, see Hatler et 
al, 2003) such that changes in populations would not necessarily have been reflected in 
harvest differences.  Further, there was a tendency for the four southernmost sub-areas 
(5 to 8) to show greater evidence for “declines” over those time periods than was the case 
in the north (1 to 4), and that might relate to different forest harvesting patterns or levels in 
those two broad areas over those time periods. 

As shown in Figure 2, the majority of respondents to the trapper questionnaire regarded the 
extent of logging on their traplines in the past (pre-1990) to have been low or moderate, but 
almost 70% believed that the label “much” has applied since 1990.  Coincident with that, 
most believed that access to their traplines, marten populations, and marten harvests were 
generally stable in the past period, and that access increased but populations and harvest 
had decreased during the period since 1990.  Obviously those results are consistent with 
the general postulate of negative effects due to logging, but are a measure of perceptions 
(not evidence) in that regard.        
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No. % No. % No. %
1) N. Shuswap 2 25 4 50 1 25
2) Fly Hills 0 0 0 0 0 0
3) Mabel Lk 2 40 3 60 0 0
4) Whiterocks 1 25 2 50 1 25
SUM 1-4 5 31 9 56 2 13
5) Trout Crk 0 0 1 100 0 0
6) Lumby 4 80 1 20 0 0
7) W. Kettle 3 75 1 25 0 0
8) Ashnola 1 100 0 0 0 0
SUM 5-8 8 73 3 27 0 0

TOTAL AREA 13 48 12 44 2 8

Table 4.  Comparison of reported mean marten harvests per trapline sub-area in two time 
periods, pre-1990 (PAST) and 1990 to present (PRES), Okanagan Shuswap LRMP area.  

TRAPLINE
 SUB-AREA PAST >  PRES PAST = PRES PAST < PRES

       3.4 CHARACTERISTICS OF HABITATS AND TRAPLINES IN THE LRMP AREA 

 3.4.1 Introduction

In concept, the intensive study areas for long-term monitoring will consist of traplines (or groups 
of traplines) that are either representative or of special interest in terms of area, habitat types, 
and logging history, and/or which are particularly suitable for operational experimentation of 
forest practices.  In most cases, the areas selected will involve traplines for which there are 
useful harvest and related records, although in some cases demonstrably inactive traplines 
may be useful as “controls’ for comparative studies.  In all cases the comparability and  
“representativeness” of particular trapline areas will relate to certain physical features under 
the general heading of “habitat”2.  For present purposes, the base features examined in that 
regard are vegetation associations which reflect local soil, climate, and moisture conditions 
(Biogeoclimatic Ecosystem Classification = BEC Zones and Sub-zones), with variations in 
selected forested areas by age class and elevation.  

 3.4.2 Methods and Data Sources 

All mapping and land area measurements and calculations were undertaken using 
Geographic Information System (GIS) technology.  Spatial databases were acquired from the 
BC government for the Biogeoclimatic Ecosystem Classification system (BEC), registered 
traplines, forest cover data (TRIM),  other ecological data including elevation and  Resource 
Management Zone designations, and proposed capability delineations of marten habitat as 
outlined by the Okanagan-Shuswap LRMP.

2The term “habitat” is used in most of this report in its broadest sense, referring to  vegetation communities or associations within 
which animals may be found, but without defining (or, in this case, fully knowing) the elements of those communities which make 
them attractive or useful to the species of interest.
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Figure 2.   Trapper perceptions on the extent and effects of logging as related to marten popula-
tions, harvests, and access opportunities on traplines in the Okanagan Shuswap LRMP study 
area.   For the “Effects” figures Incr = increase,  Dcr = decrease, Stb = stable.
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 3.4.3 Description of the LRMP Study Area   

The Okanagan Shuswap LRMP area is mostly within the Southern Interior Ecoprovince 
(Demarchi et al. 1990), but extends into the Southern Interior Mountains Ecoprovince in the 
northwest.  In terms of broad habitats, the LRMP area contains 7 Biogeoclimatic (BEC) Zones 
and 19 sub-zones, distributed over 24,000 km2 of area.  Appendix 7 shows the proportional 
distribution of BEC zones within each of the 82 traplines lying partly or wholly within the 
LRMP area, and for an additional nine blocks that are either unassigned or not designated as 
traplines, but are of some potential interest as control areas in future comparative studies. 

Detailed classification work has recently been completed in the general study area, and has 
resulted in some significant revisions of ecosystem descriptions and boundaries since the 
initial (preliminary) description of habitat for this project (Hatler 2002).  In particular, the new 
classification now lists five sub-zones within the Engelmann Spruce – Subalpine Fir (ESSF) 
Zone, as opposed to four previously, adding a new one (ESSF vv - very wet, very cold) to the 
LRMP area (Table 5).    

To facilitate analyses of trapper harvests and activities (Section 3.5), the total LRMP area 
was subdivided into eight sub-areas, based broadly on major breaks in the distribution of 
the forested BEC Zones of potential interest for marten occurrence, but following trapline 
boundaries in those areas (Figure 3).  In that sense, each sub-area contains one or more 
complete traplines.  Descriptions of the eight sub-areas in relation to trapline and habitat 
components are provided in Appendix 8, and the areal distribution of BEC Zones within them 
is depicted in Figure 4.  Overall, the LRMP area covers a diverse range of habitats from 
grasslands and semi-arid desert to wet-belt cedar–hemlock and upland spruce-fir forests 
which receive substantial amounts of snow.  There is very little alpine tundra, occurring mostly 
in the Monashee Mountains along the LRMP height-of-land boundary in the north and east 
(Sub-areas 1 and 3) and in the Cathedral Park area in the southwest corner (Sub-area 8).

Based on general knowledge of marten habitat preferences, a preliminary marten habitat 
capability map produced by the government for the LRMP (Figure 5), and trapper reports 
and observations, it is evident that the three BEC Zones of primary interest in the context of 
this report are the ESSF, the Interior Cedar - Hemlock Zone (ICH) and, to a lesser extent, the 
Montane Spruce Zone (MS).  Figure 6 shows the sub-zone composition of those three zones 
in the designated trapline sub-areas.   Given what appears to be an affinity of martens for 
mesic conditions (Buskirk and Ruggiero 1994), it should be noted that the bulk of the wetter 
ESSF and ICH sub-zones in the study area are in the north (North Shuswap and Mabel Lake 
sub-areas), but also with a small representation in the Lumby Sub-area.   The two MS sub-
zones in the area are both xeric, with the “dry, mild” predominating over the “very dry cool” 
type.

Most sources characterize the marten as a species preferring mature and old growth forest 
conditions, therefore a consideration of forest age is also of interest here.   Figure 7 shows 
the forest age distribution for ESSF, ICH and MS in the LRMP area as a whole, and Figure 8 
provides age data by trapline sub-area both on a total area and percentage basis for those 
zones.  Thes compilations are base on forest cover information, most of which has probably 
not been updated since at least 1982.  They recognise the following 10 age classes:

  0 - unforested (no cover) 5 - mature (81-100 years)
 1 - young (1-20 years)   6 - mature (101-120 years)
 2 - young (21-40 years)  7 - old (121-140 years)
 3 - young (41-60 years)  8 - old (141-250 years)

   4 - mature (61-80 years)  9 - old (> 250 years)
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Table 5.  Identification and areas of Biogeoclimatic Zones in the Okanagan 
Shuswap LRMP area (Names and elevations from Meidinger and Pojar 1991).

Zone Sub-Zone Name
Area in 
LRMP

Approx. 
Elev. 

limits (m)
km2 % lower upper

PP Ponderosa Pine 1037 4.3 335 900
xh very dry, hot 1037 4.3

BG Bunchgrass 374 1.5 700 1000
xh very dry, hot 374 1.5

IDF Interior Douglas Fir 6898 28.3 ~ 600 900-
1450

dk dry, cool 1443 5.9
dm dry, mild 522 2.1
mw moist, warm 2317 9.5
xh very dry, hot 2616 10.7

MS Montane Spruce 3876 15.9 1250 1700
dm dry, mild 3198 13.1
xk very dry, cook 678 2.8

ICH Interior Cedar-Hemlock 5594 23.0 400 1500
mk moist, cool 1174 4.8
mw moist, warm 2760 11.3
vk very wet, cool 438 1.8
wk wet, cool 1221 5.0

ESSF Engelmann Spruce 
- Sub-Alpine Fir 6363 26.1 1200 2100

dc dry, cold 1920 7.9
vc very wet, cold 295 1.2
vv very wet, very cold 1251 5.1

wc wet, cold 1716 7.0
xc very dry, very cold 1181 4.9

AT Alpine Tundra 210 0.9 2000
none undifferentiated 55 0.2

dc dry, cold 1 0.0
wc wet, cold 154 0.6

 In the BEC line revisions, a number of equivocal temperature sub-zones were 
delineated for the ESSF Zone.  Most are “cold”, but there are a number of unclear 
variations.  For the purposes of sub-zone analyses in this report, ESSF was 
elaborated in four sub-zone categories, grouped by precipitation.  
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Figure 3.  Biogeoclimatic Zones and trapline sub-
areas in the Okanagan Shuswap LRMP marten 
project study area.

22                    WILDEOR WILDLIFE RESEARCH AND CONSULTING



Figure 4.  Biogeoclimatic Zone composition by trapline sub-area in the Okanagan Shuswap LRMP 
study area.

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

1 - North Shuswap

2 - Fly Hills

3 - Mabel

4 - Whiterocks

5 - Trout Creek

6 - Lumby

7 - West Kettle

8 - Ashnola

To
ta

l A
re

a 
(s

q 
km

)

AT

ESSF

ICH

MS

IDF

BG

PP

In the LRMP area as a whole, “old” forest (classes 7-9) constitutes as much as 80% of the 
actual forested area in ESSF, about 30% of that in the ICH, and about 20% of that in MS, 
and the component of older mature forest (classes 5 and 6) is at about 10%, 20%, and 30%, 
respectively, for those three zones (Figure 7).  It should be noted that these results do not 
reflect the impact of the extensive wildfires that occurred within the LRMP area in the summer 
of 2003 which, of these three zones, probably affected MS the most.  Overall, this age analysis 
suggests that, particularly for ESSF and ICH, options for meeting marten population viability 
objectives have not been foregone.  Further, with the heavy focus on salvage logging in 
areas of bark beetle infestations (mostly directed to pine in MS stands), present pressures on 
habitats believed to be most important to martens may be relatively light. 

As shown in Figure 8, the North Shuswap, Mabel Lake, and Lumby sub-areas, listed in 
descending order, contain the most ESSF and ICH in absolute terms (km2), and the largest 
areas of old forest in those two zones.  The MS Zone is most strongly represented, both in 
total area and amount of old forest, in the Whiterocks, West Kettle, and Lumby sub-areas.  
Proportionally, all sub-areas have good representation of older forest in ESSF, but most have 
only low to moderate representation of older types in ICH and MS.  Of some potential interest 
over the long term is the fact that the amount of mid-seral (age classes 5 and 6) in the ESSF 
is relatively low, especially in the North Shuswap and Mable Lake sub-areas, thus providing a 
low prospect for replacement of older forest in those areas over the next several decades. 

A final consideration of age class distribution in the three BEC zones believed to be the most 
important to marten in the LRMP area is as related to operating areas of the seven forest 
licensees and protected areas (Figure 9).  As shown, the largest area holdings in all three 
zones belong to a single licensee which, by virtue of that fact, also has the most old forest 
in those zones.  Overall, however, the patterns are similar to and reflect those of the trapline 
sub-areas as described earlier, with older ESSF classes having fairly good representation in  
all operating areas, and in the protected areas designated to date. 
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Figure 5.  Marten habitat capability (first 
approximation) in the Okanagan Shuswap 
LRMP area.  Map prepared by Ministry of 
Water, Land and Air Protection for LRMP. 
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Figure 6.  Distribution of ESSF, ICH and MS sub-zones by trapline sub-area in the Okanagan 
Shuswap LRMP study area.
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Figure 7.  Proportional forest age class distribution in the three biogeoclimatic zones of primary inter-
est in relation to marten habitat management in the Okanagan Shuswap LRMP area.
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Figure 8.  Forest age class distribution by trapline sub-area in the three biogeoclimatic zones of pri-
mary interest in realtion to marten habitat management in the Okanagan Shuswap LRMP area.
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Figure 9.  Forest age class distribution by licensee operating area in the three biogeoclimatic zones 
of primary interest in relation to marten habitat management in the Okanagan Shuswap LRMP area

ESSF

0

500

1000

1500

2000

2500

B E F G P R S T W

T
o

ta
l A

re
a 

(s
q

 k
m

) 9
8
7
5-6
3-4
1-2
0

ICH

0
200
400
600
800

1000
1200
1400
1600
1800

B E R G P R S T W

T
o

ta
l A

re
a 

(s
q

 k
m

) 9
8
7
5-6
3-4
1-2
0

MS

0

200

400

600

800

1000

1200

1400

G P R S T W

T
o

ta
l A

re
a 

(s
q

 k
m

) 9
8
7
5-6
3-4
1-2
0

B - Bellpole E - Evans F - Federated G - Gorman Brothers P - Park
R - Riverside S - SBFEP T - Tolko W - Weyerhaeuser 

28                   WILDEOR WILDLIFE RESEARCH AND CONSULTING



       3.5. RETROSPECTIVE ANALYSIS: MARTEN OCCURRENCE FACTORS IN THE LRMP AREA

 3.5.1 Introduction

The basis for this Okanagan Shuswap study is the general understanding, supported by the 
literature review, that removal of forest cover may negatively affect marten populations.  The 
issue seems clear and simple when expressed in that way, but begins to become clouded and 
complicated when questions such as “which cover”, “how much of it”, “how negative are the 
effects”, “how are the effects manifested “ and particularly, “what can we do about it” are asked.  
By no means new, those questions remain pertinent because they are difficult to answer and, 
indeed, because the answers are probably different in different places.  

Previous sections of this report have provided some perspective on the marten/forestry topic 
for the Okanagan Shuswap LRMP area from the standpoints of government habitat managers, 
industry foresters, and trappers.  Though largely subjective, that perspective is important in the 
description of the overall management environment in which the local marten/forestry issue 
is framed and from which it might be resolved.  The focus of this section is on examination of 
ostensibly more objective information, both to enhance that description and to assess the utility 
and adequacy of conventional data sources for the long term study program that is envisioned.  
Specifically, this section addresses the relationship between broad-scale habitat factors and 
apparent marten production in the Okanagan Shuswap LRMP study area.                    

 3.5.2 Data, Methods, and Caveats

The only objective, marten-specific information available for this retrospective assessment is 
that from trapper harvest, for which data are compiled and expressed in terms of  numbers of 
animals reported per trapline per trapping season.  Prior to 1985, British Columbia trappers 
were required to submit an annual report on furbearers harvested as a condition of obtaining 
their next year’s licenses.  Those annual reports (termed “historic data” below) were maintained 
in trapline files in district or regional offices.  Beginning in 1985, the data-gathering system 
changed to point-of-sale reports, in which raw fur buyers and agents tallied pelts received 
by species and trapline number.  Those transaction records, maintained in the provincial Fur 
Harvest Database (FHD), comprise the official body of furbearer harvest data available from 
1985 to the present.  The marten harvest information compiled for use in this project is for the 
62 LRMP traplines identified in Section 3.3.1, and includes historic data for 1973 through 1984 
and FHD data for 1985 through 2002, i.e., for an overall period of 30 years (Appendix 9). 

The necessary assumptions for following analyses are that the level of harvest on a particular 
trapline is at least partly reflective of local marten population levels and productivity, and that the 
recorded harvest information is accurate and reliable.  Although this is not the place to address 
those issues in depth, it is important to provide discussion sufficient to illustrate that some 
caution is required in the interpretation of the harvest data.  First, there are a number of factors 
that may affect trapper activity and harvest levels in a given year, including fur prices, illness 
or injury, adverse weather conditions, temporary conflicts with industrial users (e.g., logging 
trucks), lack of time for personal reasons (e.g., other work), and restraint for conservation 
reasons.  In regard to the accuracy of data, it is evident that fur caught and fur sold are not 
always the same, and particularly in reference to a given year.  Since the advent of freezers, it 
has been possible for trappers to hold pelts between years and that may be done as a matter 
of expediency (lack of time) or strategy (targeting a particular auction sale or hoping for better 
prices).  Further, as related by government managers, there are cases on record in which 
documentable pelt sales did not appear in the FHD, and our deliberations for this project turned 
up various data entry errors, particularly as related to trapline identification numbers.    Most of 
those factors result in FHD harvest figures that are less than actual.  Finally, the availability of 
historic data was inconsistent between administrative regions, and the comparability of historic 
and FHD may be suspect for the reasons indicated above. 
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Despite those concerns, comparison of FHD records with the personal records of a few 
individual trappers indicated “ballpark” level agreement for most years.  That level was judged 
sufficient for these analyses, which are intended to be more exploratory than definitive.  The 
focus was on using the data to best advantage for the purposes at hand, and that often 
required abandonment of conventional descriptive methods.  For example, for an analysis 
seeking to identify areas with apparent high marten productivity, consider the following two 5-
year series of data: A) 35, 40, 40, 40, 45; B) 110, 0, 90, 0, 0.  The total for both is 200 and the 
annual average for both is 40.  However, there would appear to be a considerable difference in 
the annual “potential” between the two.  Thus, means calculated for only those years in which 
there was a harvest (giving 40 and 100, respectively) would appear to be more instructive 
for the purpose indicated.  In the following sections, such manipulations and attendant 
assumptions are described where necessary.  

 3.5.3 Marten Harvest Patterns over Time

As in Section 3.3.3, based on the trapper survey, an important consideration is whether 
there are documented harvest patterns over the years that reflect or might be correlated with 
anthropogenic habitat changes.  Simplistically, the general expectation would be for a general 
decline over the period for which present data apply.  For the purposes of this analysis, that 
30-year period was divided into five 6-year blocks, and the mean harvests within those blocks 
(calculated only for harvest years, as described above), were compared and ranked for each 
trapline. The ranks were on a scale of 1 to 5 for the total sample and 1 to 3 for the most 
recent (FHD) data only, on a descending scale in which 1 was the highest mean harvest.  The 
individual trapline ranks were then used to calculate “mean ranks” for the various trapline sub-
areas and the LRMP area as a whole (Table 6).   

 

Table 6.  Patterns of reported marten harvests in the Okanagan Shuswap LRMP area, 1973-
2002.  Data are ranks of mean harvest levels per time period, as explained in the text; mid-
point values are shown for ties, e.g., a tie for first is shown as 1+2/2 = 1.5; N = Number of 
traplines contributing to the ranked mean.

73-78 79-84 85-90 91-96 97-02 N 85-90 91-96 97-02 N
1 5 2 1 3 4 10 1 3 2 11
2 1.5 4 5 3 1.5 1 3 2 1 1
3 3.5 2 5 3.5 1 5 2.5 1 2.5 9
4 5 1.5 3 1.5 4 1 2 2 2 2
5 - - - - - 0 3 1 2 2
6 3 4.5 1 2 4.5 5 1 2 3 10
7 5 3 1 2 4 2 1.5 1.5 3 4
8 5 1 2 3 4 1 1 2 3 1

ALL 5 3 1 2 4 25 1 2 3 40
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MEAN RANKS, (1973 - 2002) MEAN RANKS, (1985 - 2002)
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For most sub-areas and the LRMP study area as a whole, the highest harvests occurred 
during the 1985-1990 time period both in the long-term comparison and in the shorter-term 
period using data only from the FHD.   Over the long-term, the lowest mean harvests were in 
the oldest (73-78) and most recent (97-02) periods, respectively, a result somewhat contrary to 
the stated expectation (decline over time), although the expected pattern is generally the case 
for the shorter, more recent period.  Sub-area differences in Table 6 may be largely an artifact 
of sample size differences, but among those with the most contributing traplines, number 3 
(Mabel Lake) tended to be the outlier.  An explanation for that is not apparent with information 
available.  

Another permutation of Okanagan Shuswap marten harvest patterns is shown in Figure 10, 
which depicts the temporal distribution of the five highest annual harvests for each of the study 
area traplines over the 18-year period since 1985.  Consistent with the pattern indicated in 
Table 6, there is a peak in the mid-1980’s declining to a distinct low in the period since the 
mid-1990s.  However, the additional chart item showing average marten pelt prices over the 
observed time period (absolute value, i.e., not corrected for inflation) provides a clue as to 
what may have been the underlying cause for the observed pattern.  With pelt prices again 
on an upward trend, it will be interesting to see if trapper activity and harvest levels follow.  
Meanwhile, these comparisons indicate a fair amount of variation in harvest performance 
among study area traplines both within and between time periods, a fact which may relate to 
habitat changes but that relationship is not likely to be detectable at other than the individual 
trapline level.

Figure 10.  Temporal distribution of peak (top five) marten harvests on traplines in the 
Okanagan Shuswap LRMP area, 1985-2002.  Also shown are annual pelt prices (provincial 
averages) over that time period.  The data bar for each year indicates the number of traplines 
that obtained their first, second, third, fourth, and fifth highest harvests in that year.   
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 3.5.4 Marten Harvest Patterns by Location

Figure 11 depicts the proportional distribution of approximately 11,500 martens reportedly 
trapped in the Okanagan Shuswap LRMP area over the 18-year period covered in the 
Fur Harvest Database.  The vast majority (9985 = 86.8%) were taken in three of the eight 
designated sub-areas.  The calculations for “harvest density” (harvested martens per km2) in 
the accompanying table demonstrate that those results are not related primarily to trapline 
area, with the highest long-term harvest densities also occurring in those three large units.  
Figures 12 and 13 provide additional perspective, with the former generally showing the 
highest mean and maximum harvests and the latter the most consistent pattern of marten 
harvest activity (i.e., year-after-year) in the northeastern third of the study area occupied by 
those three sub-areas (North Shuswap, Mabel Lake, and Lumby).  

North Shuswap
Lumby

West Kettle
Ashnola

Fly Hills

Trout Creek
Whiterocks

Mabel Lake

Figure 11.  Distribution of total reported marten harvest in the Okanagan Shuswap LRMP area, 
1985-2002.  Data from provincial Fur Harvest Database.  Harvest density, as used here, is 
calculated as the 18-year total harvest divided by area.  

Trapline
Sub-Areas

Total
Harvest

Area 
(Km2)

Harvest
Density

North Shuswap 4371 4373 1.00
Fly Hills 125 1628 0.08

Mabel Lake 3414 4321 0.79
Whiterocks 533 3468 0.15
Trout Creek 108 1044 0.10

Lumby 2200 2673 0.82
West Kettle 626 2140 0.29

Ashnola 131 2007 0.07

Total Area 11508 21654 0.53
      
  

 3.5.5 Marten Harvest Patterns as Related to Habitat Features

A visual comparison of Figures 12 and 13 with Figure 3 (the map of  BEC Zones)  indicates 
an apparently strong relationship between high yield marten traplines in the LRMP area and 
the distribution of ICH and ESSF.  The relationship between yield and habitat is examined 
more formally in Figure 14 (by BEC Zone), Table 7 (by BEC Sub-zone) and Table 8 (by forest 
age classes).  For those analyses, the total FHD harvest (1985-2002) for each trapline was 
regressed against the total area of the attribute (BEC Zone, Sub-Zone, or age class) in that 
trapline.  The implied relationship between marten production and BEC type is supported in 
Figure 14, with fairly strong positive correlations for ICH and ESSF, particularly the former.  
The negative correlation with MS is problematic, certainly not meaning that martens avoid that 
zone but suggesting that factors other than the quantity of MS habitat may be more important 
in the areas involved.  In particular, the general paucity of older forest in this zone (Figures 7 
and 8), may be a contributing factor.  

North
Shuswap
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Figure 12.  Mean and maximum an-
nual marten harvests on traplines in the 
Okanagan Shuswap LRMP area, 1985 
- 2002.   The outlined polygons with 
8-digit identification numbers are indi-
vidual registered traplines in the area.   
The mean values are calculated as 
total harvest in the indicated time 
period divided by number of years in 
which harvest (1 or more martens) 
occurred.  The 1- or 2-digit number 
below the trapline ID indicates the 
highest one-year total reported for 
that trapline over that time period.
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Figure 13.  Consistency of marten harvesting activ-
ity and productivity over time on registered traplines 
(outlined polygons) in the Okanagan Shuswap 
LRMP area, 1985 - 2002
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Figure 14.  Regression analysis of total marten harvest versus BEC zone area on traplines in the Okanagan 
Shuswap LRMP area, 1985-2002.  This analysis is for those three zones believed to be the most important 
for marten occurrence in the area.  Slope values: ESSF = 1.19, ICH = 1.54, MS = -0.82.
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Tables 7 and 8 provide tabular representations of regression results from analyses identical to 
those portrayed in Figure 14.  The numerical regression slope values shown were generated 
by the software program as a mathematical expression of the “rise over run” involved.  In 
the tables, those slope values were given a qualitative description of the nature and degree 
of correlation, as follows: negative or positive, with <1 = very slightly, 1-1.99 = slightly, 2-3 = 
moderately, and >3 = strongly.)  As shown in Table 7, the suggested relationship between 
martens and moisture is generally supported for both the ESSF and ICH, particularly the latter, 
but is not applicable in the comparisons for MS (both sub-zones classified as “dry”).   

The correlation between Okanagan Shuswap marten harvests and unforested area in both 
ESSF and ICH (Table 8) is somewhat contrary to expectations, and may  warrant closer 
investigation in future studies.  Younger stands (which can include unforested) may retain 
significant amounts of stand structure following fire (Stuart-Smith and Hendry 1998) and 
logging, depending on the severity of fire, silvicultural prescription (for logging) and pre-
disturbance conditions.  However, the analyses here are at too coarse a scale to enable 
conclusions for our study area.  In the case of ESSF, much of the area in that category may 
be subalpine meadows and parkland, suggesting that elevation may be another parameter 
worth investigating.   The very high correlation for unforested ICH is likely an analytical artifact 
related more to the fact that it was ICH than to the fact of its being unforested (that type 
occurring only in small areas within the larger ICH matrix).  

Table 7.  Regression analysis of total marten harvest versus BEC sub-zone area on traplines 
in the Okanagan Shuswap LRMP area, 1985-2002.  Only the three zones believed to be most 
important to martens in the area are represented.   

BEC Zone and Sub-Zone Regression Slope
R2 (Goodness of 

Fit)
ESSFdc (dry cold) -0.91 (Very slightly negative) 0.0267
ESSFxc (very dry, cold) -0.86 (Very slightly negative) 0.0174
ESSFwc (wet, cold) 2.47 (Moderately positive) 0.2933
ESSFvc (very wet, cold) 1.08 (Slightly positive) 0.0081
ESSFvv (very wet, very cold) 2.74 (Moderately positive) 0.1935

ICHmk (moist, cool) -0.06 (Very slightly negative) 0.0001
ICHmw (moist, warm) 2.11 (Moderately positive) 0.5412
ICHwk (wet, cool) 2.77 (Moderately positive) 0.2098
ICHvk (very wet, cool) 3.14 (Strongly positive) 0.0622

MSdm (dry, mild) -0.91 (Very slightly negative) 0.0856
MSxk (very dry, cool) -0.57 (Very slightly negative) 0.0067

For the other age classes, the results for ESSF are consistent with expectations based on 
literature accounts of habitat for the species, showing little relationship between marten 
harvests and forests in the mature category and the strongest correlation with the incidence 
of young and old forest (Table 8).  However, the results for ICH (strong positive correlations 
with all age class categories, particularly mature) are not readily explained with current 
information.  
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Table 8.  Regression analysis of total marten harvest versus forest age classes (ESSF and 
ICH only) on traplines in the Okanagan Shuswap LRMP area, 1985-2002. 

BEC
Zone Forest Age Class Regression Slope

R2 
(Goodness of Fit)

ESSF 0 (unforested) 2.74 (Moderately positive) 0.1051
ESSF 1-3 (young: 1-60 years) 2.58 (Moderately positive) 0.04
ESSF 4-6 (mature: 61-120 years) 0.80 (Very slightly positive) 0.0031
ESSF 7-9 (old: 121-250+ years) 2.86 (Moderately positive) 0.2559

ICH 0 (unforested) 14.8 (Very strongly positive) 0.3307
ICH 1-3 (young: 1-60 years) 4.14 (Strongly positive) 0.4895
ICH 4-6 (mature: 61-120 years) 4.87 (Strongly positive) 0.5758
ICH 7-9 (old: 121-250+ years) 4.39 (Strongly positive) 0.4021

 

 3.5.6 Summary: Marten Occurrence in the Okanagan Shuswap LRMP area

The analyses in this section have related the only measure of marten abundance available, the 
numbers harvested by trappers, to macro-level habitat features.  Although questions related to 
data quality and consistency are acknowledged, the overall picture that has been generated 
seems supportable.  Based on the distribution of almost 11,500 martens harvested in the 
area between 1985 and 2002,  it is evident that the local area of primary production for the 
species is in the northeastern third of the study area, in the North Shuswap, Mabel Lake, and 
Lumby trapline sub-areas.  That occurrence appears to be related primarily to the substantial 
presence of forested area in ICH and ESSF ecosystems and, consistent with general theory 
relating to marten occurrence, appears to be further related to wetter configurations and 
probably to older forest age classes (or features associated with those classes).  

The only other local forested ecosystem type that regularly supports marten occurrence is 
the MS Zone, which correlated poorly with marten harvest levels in these analyses.  As noted 
above, that result may be attributable to current conditions in MS (relatively little area in the 
old forest category and little structure or moisture in younger stands), and not to an inherently 
and consistently poor capability of MS forests for martens.  The individual trapper whose 
tenure happens to lie in an area with high levels of MS will be interested in management 
practices that will maintain or enhance the local marten populations, regardless of capability, 
since that is the only (and best) area he has access to.  Perhaps more importantly, however, 
the available evidence suggests that if there are conservation concerns for the marten in 
the Okanagan Shuswap LRMP area, they are most likely to be manifested in the MS areas 
in the western, central and southern portions, where suitable habitats may be declining and 
populations appear to be relatively low.
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       3.6 SUMMARY AND CONCLUSIONS  

Preceding pages have presented the results of a detailed literature review, a series of questionnaire 
surveys directed to government and industry resource managers and trappers, and some GIS-
based analyses describing local ecosystems and relating features of those to the distribution of 
more than 11,500 martens harvested in the Okanagan Shuswap LRMP area since 1985.  The 
literature review has confirmed an increasing interest and research focus on marten/habitat 
relationships in the last two decades, particularly as related to forestry.  However, much of the 
research has been done in areas where habitat conditions are poor and/or marten populations 
are depressed, and mostly in locations with ecological features and administrative processes that 
differ significantly from those in the LRMP study area.  Further, none have been undertaken in, 
or have taken advantage of, the relatively controlled management environment of the Registered 
Trapline System.  The most important point emerging from recent research relating to biodiversity 
conservation is that management to hasten the return of old growth conditions will likely be more 
important than establishment of old growth reserves in the long term.

The questionnaire results indicate that most habitat management applicable to marten in British 
Columbia generally and the present study area specifically is applied at the stand level, with results 
that are unclear to most respondents and at levels of compliance that vary depending upon a variety 
of circumstances.  The predominant perception among trappers is that local marten populations are 
declining as a result of timber-harvest related effects on habitat.  The perception among industry 
managers is that they are doing the best they can with information that has been provided, and 
that among government managers is that more information on marten habitat needs and forestry 
relationships is needed.  

The Okanagan Shuswap LRMP area is characterized by a great diversity of ecosystems and 
habitats, and martens occur widely and are regularly harvested by trappers throughout that area.  
However, the GIS analyses for this project indicate that the ICH and ESSF forests from the eastern 
Monashee Mountains north to the Shuswap Highland are the most productive for martens in the 
study area, while uplands associated with the MS Zone are less productive but are nevertheless 
locally important in that regard.  Consistent with general knowledge about the species, the results 
of these studies indicate positive relationships between (apparent) marten numbers and both mesic 
and older forests, although the details of those relationships can not be elucidated on the scale of 
study to date.

The foregoing analyses constitute a fairly broad-brush treatment of a complex subject, using a body 
of data (marten harvest from the provincial FHD) which cannot be demonstrated to be fully accurate 
and, even if accurate, would likely not be adequate.  Over the long term we will need to know more 
about the martens in various areas and habitats than just the numbers taken, and will need to 
know more about the nature, locations, and extent of trapping activities that generate the harvests 
that are documented.  That will necessarily require a closer and more intensive look at individual 
trappers and traplines.
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4.0 DEVELOPMENT OF A LONG-TERM STUDY PROGRAM

      4.1 OVERVIEW

The basic issue addressed by this study is the relationship between the commercial use of one 
forest product (timber) on the prospects for commercial use of another forest product (the marten).  
The word “use” implies management, and there is little question that management thinking and 
practice for both products have changed (arguably, “improved”) dramatically over the past two to 
three decades.  Further, there has been a continuing trend toward a more interactive approach to 
management among the various agencies and stakeholders, of which the Okanagan Shuswap 
LRMP that mandated this study is one example.  With the completion of this background report, the 
LRMP vision of a long-term project oriented to the maintenance and enhancement of marten habitat 
is one step closer to implementation.

The intent for this project since inception has been to foster a cooperative relationship among 
trappers, managers, and industry, with a view to finding marten habitat management solutions that 
are both practical and acceptable for all.  While there is as yet no certainty that such utopic solutions 
exist, the alternate aim would be to identify acceptable compromises, but still within the framework 
of a cooperative approach.  To put that concept into practice, the need is for an innovative team 
approach for determining and assessing project components and overall direction.  The envisioned 
team would be a steering committee of selected trappers, government and industrial foresters, 
WLAP personnel, and the project contractor(s).  This group would engage in an initial workshop to 
jointly identify and select the combinations of areas and forest practices or conditions to which the 
preliminary monitoring program would be applied, and would then meet once or twice yearly after 
that (details to be determined in committee).  In concept, the intensive study areas selected would 
be “permanent”, but those and other project components could be added or altered over time, on 
an adaptive management basis (see Taylor et al. 1997).  The following sections outline some of the 
information, options, and ideas that the steering committee may wish to consider.

       4.2 CANDIDATE STUDY AREAS

Based on information received during the trapper survey (Section 3.3) and on results of the habitat 
descriptions and retrospective analyses (Sections 3.4 and 3.5), six areas have been selected for 
consideration as intensive study areas for the proposed long-term monitoring program (Figure 15).  
The features of primary interest for each of those Candidate Study Areas (CSAs) are described 
below, to facilitate prioritization and selection:

CSA 1 (Seymour Arm)  Located in the North Shuswap Sub-area, in the heart of 
what may be the highest capability marten habitat in the LRMP study area, this 
area includes two traplines.  One of those (0336T003) is managed by a trapper who 
has kept detailed notes on furbearer harvests and habitat conditions in that area 
for approximately 40 years, has maintained a consistent marten harvest averaging 
about 70 animals in recent years, and is enthusiastic about cooperating in the study 
program.  The other produced similar numbers in the mid-80s to mid-90s, but that 
trapline has been less active since that time.

CSA 2 (Fly Hills)  In the sub-area with the same name, this unit contains a single 
trapline.  It is of particular interest in that the existing marten population is mostly or 
wholly the result of a translocation program in the early 1990s, and exists on what is 
essentially an island of suitable habitat in MS and ESSF BEC zones.  It is the only 
trapline in the study area for which specific marten habitat management guidelines 
were formulated and enacted, and the Fly Hills area was designated as a Resource 
Management Zone in the LRMP deliberations.



Figure 15.   Locations and trapline composition 
of candidate study areas (CSA’s) for contintued 
marten/habitat related studies in the Okanagan 
Shuswap LRMP area.
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CSA 3 (Hunters Range)  This unit, in the high capability Mabel Lake Sub-area, includes 
four traplines, of which one  (0825T055) featured the LRMP area’s highest mean 
and maximum marten yields since 1985, as recorded in the provincial Fur Harvest 
Database (see Figure 12).  The neighbouring traplines have been largely inactive 
during the past decade, and may be useful in a scientific control sense.  This CSA 
also includes the Sicamous Creek Project area, for which a considerable diversity of 
biological and ecological data (including results of a recent study on winter marten 
habitat selection) are available. 

CSA 4 (Pennask Plateau)  In the Whiterocks Sub-Area, this block of three traplines 
represents opportunity for study of marten habitat relationships in areas of extensive 
MS.  The core trapline, on the west boundary of the LRMP area, is managed by a 
trapper with an interest in this project, and the trappers to the east both have long 
histories on their tenure areas. 

CSA 5 (Kettle River)  These four traplines are in the Lumby Sub-area, which was 
identified in the retrospective analyses as the third highest marten producer in the 
LRMP area.  Two of the trappers involved have been moderately active in recent 
years, are good record-keepers, and have expressed interest in participating in this 
project.  One of the other traplines, used lightly in recent years, includes an irrigation 
watershed area reportedly off-limits to logging, and said to be “a good breeding 
ground for martens”. 

CSA 6 (Okanagan Highland)  The total area includes five traplines at the outset, but 
would likely be pared down with closer study.  It features two active trappers, one of 
which is an interested and organized potential cooperator, in an area dominated by 
MS at mid-slope and ESSF in the upland.  Marten productivity in recent years has 
been low, and the trappers in the area report extensive logging effects.

       4.3 POTENTIAL FOREST MANAGEMENT PRESCRIPTIONS FOR MARTENS

 4.3.1 Concept and Approach

The proliferation of research on martens in the last two decades has resulted in a better 
overall understanding of the species’ biology and its broad habitat needs, and has provided 
some new and important perspective on marten/forestry relationships.  In some cases, 
detailed assessments of habitats used by martens have been translated into actual or 
potential landscape and stand level habitat management prescriptions.  However, the general 
impression is that, to date, researchers and managers have remained relatively separate 
on these matters, and particularly in the west where “species at risk” consideration is not 
the central issue.  There is not much evidence for implementation of habitat management 
prescriptions for martens, much less monitoring and assessment of their effectiveness.  
Indeed, even with implementation, failure (inability) to monitor effects has long been a chronic 
deficiency in general wildlife habitat management deliberations, and particularly in British 
Columbia (Hatler, Pers. Obs.). 

Putting aside political policy effects, which are beyond the scope of this project, the disconnect 
between research and management in the present case probably relates in part to differing 
motivations, but may be due mostly to communication failure.  Researchers have not yet been 
able to make clear distinctions between what is ideal and what is necessary, and have not 
bothered to find out what, in the present social and administrative environment, is possible. 
The project activity reported here represents a preliminary attempt to address that issue. 



        4.3.2 Forest Managers’ Assessment

In March 2004, another questionnaire was prepared and was distributed to the habitat 
managers and industry foresters contacted in the previous survey (Section 3.2, above) and 
additionally to recommended local contacts in the Ministry of Forests.  It presented a series 
of specific habitat management recommendations and prescriptions from other areas, as 
recorded in the literature1 and/or gleaned from communications with other jurisdictions, 
and asked for conceptual assessments and initial reactions in terms of practicality (costs, 
operational compatibility), desirability (timber impacts, ecosystem implications), “legality” 
(compatibility with government and industrial regulations and standards), and related issues.  
The basis for this exercise was the supposition that there is little point in recommending 
measures that are not workable by or acceptable to forest managers.  

Replies were received from three WLAP habitat managers, one MOF research scientist, and 
six industry foresters.  The questions and a summary of the general flavour of responses are 
listed below.  The specific comments received, some in considerable depth, were considered 
confidential at this stage of project development, and are not included in this report. 

Question 1) Landscape Unit Size and Cut/Retention Features: Some jurisdictions 
recommend or require that suitable marten habitat be managed on the basis of discrete 
planning blocks, e.g.

 •10 km2, of which at least 50% older than 30 years old left uncut, mostly in patches larger 
than 100 ha, and with less than 30% clearcut over a 30 year period.

  • 20 km2 or larger, with 50% left uncut in “strategically located” patches of 1 km2 or larger. 

  • Over the larger landscape, maintain 10-20% of suitable habitat in “core habitat areas” of  
 30 to 50 km2, within which partial harvesting of 30% can occur, provided that it retains at   
 least 50% of original conifer basal area and at least 50% canopy closure. 

  RESPONSES:

Government - Respondents were generally positive about this, but with reservations 
relating to lack of specific knowledge about the levels and patterns of retention required 
to meet specific objectives.  In terms of patterns, managers are still weighing the pros and 
cons of   “aggregated cuts” as an alternative to patch cutting in certain landscapes.

Industry - There was very little appetite for landscape level considerations beyond those 
already specified in the LRMP (e.g., old growth management areas, riparian reserves, 
parks, retention areas for other wildlife species, inoperable areas).  Partial cutting is not 
considered suitable for use in ESSF and MS zones.

Question 2) Silviculture Systems: For providing second-growth forests capable of 
supporting martens, in terms of both structural features and time required, clearcutting 
is considered the least desirable option. Shelterwood harvesting systems would likely 
perform better, and uneven age (selection) systems are considered by most authorities to 
have the most potential in that regard.

RESPONSES:

Government - Respondents were generally lukewarm about this, acknowledging that 
there is as yet no certain evidence that partial cutting is better than clearcuts with retention 
for long-term provision of marten habitat.  
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Industry - Uniformly negative, citing a variety of silviculture and forest health 
consequences, particularly in the local habitats of interest (especially ESSF and MS).  
The list includes slower regrowth and increased incidence of windthrow, root disease, and 
mistletoe infestation.  It was also noted that, with partial cutting, a larger area of operations 
is required to obtain the same timber volumes.

Question 3) Clearcut Size: Recommended block sizes range from 0.1 ha to “as large as 
possible”, the latter with the stated objective of reducing overall fragmentation. (Note: I 
believe that very large blocks raise connectivity issues, and they are certainly undesirable 
from the perspective of an individual trapline holder). One component of the Sicamous 
Creek Research Project involved monitoring marten habitat use in relation to 4 experimental 
treatments: 10 ha clearcut surrounded by 20 ha leave strip, array of 1 ha patch cuts, array 
of 0.1 ha patch cuts, and individual tree selection partial cut. Are all/any of those likely to be 
considered for use at the operational level?

RESPONSES:

Government - Respondents emphasized that size alone is not the issue, indicating that 
the number, pattern and location of openings must also be considered.  It was generally 
concluded that a range of different sizes, up to that indicated by NDT designations, is 
preferable to rigid adherence to a small block principle.  A concern in relation to very large 
NDT-based blocks is that while they theoretically provide for larger retention areas, those 
areas remain subject to the large-scale natural disturbances on which the NDT designations 
are based, and the potential impact on individual traplines is acknowledged.   

Industry - Most respondents didn’t rule out any particular block sizes, indicating that “it 
depends on circumstances”, but there was a general preference for large blocks (based on 
NDT considerations), which are believed to result in less fragmentation, longer retention of 
uncut forest, and better opportunities for providing within-block structure.

Question 4) Connectivity: Most sources emphasize the importance of maintaining 
connectivity between forest patches (OGMAs, retention blocks), using riparian areas and 
forested corridors at least 100 m wide with openings and breaks, where they occur, not 
requiring crossings of more than 100 m.

RESPONSES:

Government - The challenge of finding wind-firm corridors was acknowledged, and the 
general concensus was that this is probably not necessary and that providing within block 
structure will produce greater benefits over the long term. 

Industry - Respondents were resistant to the idea of rigidly specified corridor widths, and  
were of the general opinion that retention areas specified by the LRMP (especially OGMAs 
and riparian reserves) would be sufficient.

Question 5) Coarse Woody Debris:  It is generally concluded that a cutblock should be 
left “messy”, retaining CWD volumes averaging about 100 m3/ha of logs larger than 20 cm 
in diameter, scattered rather than piled where possible. Where piles are necessary, they 
should be placed within 100 m of residual forest, and several scattered small piles (about 2 
m high and 2-3 m in diameter) are preferable to one large one. Burning and stump removal 
are considered detrimental and are not recommended. 

RESPONSES:

Government - The general response was strongly in favor of the principles, although not 
necessarily for the details (size and volume specifications).  There was some expression of 
pessimism that fire and insect considerations will impact the attempt to meet CWD needs.  
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Industry - Although strongly indicating that the volumes specified are unrealistic for the 
Okanagan Shuswap area, and indicating that some of the specifications are contrary to 
government policy, respondents were generally in agreement with the “messy is good” 
concept.

Question 6) Vertical Structure: Retain, in harvest blocks, at least 18 m2/ha basal area in 
snags and in live trees (non-merch ok) at least 9 m tall. Wildlife Tree Patches should be at 
least 2 ha in size, and selected on the basis of stand structure as related to marten habitat 
needs

RESPONSES:

Government - The main discussion from this group related to wildlife tree patches, 
for which it was felt that attributes are more important than size.  The impact of WCB 
regulations was mentioned by most.

Industry - The basal area specifications elicited a strong negative reaction, indicating that 
they are unrealistic in the Okanagan Shuswap area.  There was also a general discontent 
with a “cookbook” approach to wildlife tree patches, and conflict with WCB regulations was  
cited. 

Question 7) Silviculture Treatments:  To hasten development of the larger trees, diverse 
structure, and rich understory characteristic of old growth, a number of authorities are 
recommending the use of “variable density thinning” to complement CWD and snag 
retention on regenerating blocks. 

RESPONSES:

Government - The general view is that this “has potential”, but that CWD considerations 
are more important based on what is currently known.

Industry - Respondents were not in favour, citing costs, unclear or lack of benefits for tree 
growth, and the potential for conflict with provincial stocking standards.

4.3.3 Habitat Management Practices: Preliminary Conclusions 

Clearly, in the matter of identifying specific marten habitat management prescriptions that 
are either known to be effective or are readily acceptable for experimental or operational 
implementation, there is still some work to do.  Also clear is the need to deliberate 
management activities in local context and, at least for the immediate future, to focus on 
the stand level.  In an additional “extra comments” area of the questionnaire, the primary 
practitioners (industry foresters), provided a number of suggestions for post-logging areas 
and conditions that may be suitable for retrospective study, and indicated a willingness to 
discuss options in greater detail in a different venue.  That provides a measure of hope 
that we are on the right track.  In keeping with the overall cooperation objective noted 
above, and to maximize the chances for success, any specific recommendations on forest 
practices that come out of this study, at either the experimental or operational level, will be 
developed only in full consultation with local professional foresters.  
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     4.4 RECOMMENDATIONS: POTENTIAL MONITORING COMPONENTS 

As implied above, the concept for future studies is for intensive monitoring of specific areas, some or 
all of which may be selected by the proposed steering committee from among the Candidate Study 
Areas described in Section 4.2.  Such monitoring would focus on habitat conditions and examples 
that are best selected in consultation with local foresters.  Within the selected areas, a number of 
potential study activities are recommended for consideration by the steering committee, as follows 
(priority not implied by order of listing):

Retrospective analyses - Where suitable individual trapline records exist, conduct a thorough 
examination of temporal and spatial trapper activity and marten harvest trends, to provide a better 
perspective for future work.

Biodiversity Reconnaissance - In year 1, conduct a series of ground transects during the snow-
free season, using the method of Hatler (1997), to provide baseline information on general wildlife 
occurrence, as part of the ecosystem context for local marten distribution and abundance.  This 
activity would involve 2-3 person crews, including local trappers. 

Annual Prey and Conditions Assessments - A number of components are envisioned, mostly to be 
undertaken by resident trappers.  Cooperating trappers would be provided with and instructed in 
the use of field journals for record keeping, which would include information on snowpack, conifer 
cone crops, and sign of prey species such as small mammals and squirrels.  In addition, it is 
recommended that index lines of small mammal traps be established and monitored annually, to 
provide systematic data on marten prey abundance and to assist in interpreting data on marten 
occurrence and abundance as documented in other study activities (as listed below). Site selection 
and the first year’s trapping sessions could be undertaken as part of the Biodiversity Assessments 
in year 1.

Trapper Harvest Assessments - Marten populations are not static, potentially varying from year 
to year in various ways that may reflect habitat and/or climate conditions, and which may affect 
interpretations in studies that attempt to define habitat by following individual animals (snow 
tracking, radio-tracking), or assign “blame” for declines.  This highly recommended component is to 
provide a continuing record of annual population status information from the marten harvest, both 
to facilitate interpretations and to establish a baseline perspective from which to view observed or 
alleged changes.  Study on registered traplines offers unprecedented opportunity to obtain such 
information, since all activity is attributable to one person. Trap locations and other areas of special 
interest would be mapped with GPS and GIS technology.  Trapper effort and harvest (all upland 
species) would be monitored annually.  Carcasses from all marten trapped within study areas 
would be collected (small fee payed per unit to cooperating trappers) and assessed for sex, age, 
and condition (productivity factors).  Information from the above activities would be analyzed in the 
context of reported harvests in the total study area and regionally (WLAP Fur Harvest Database). 

Snow Tracking Transects - Annual transects by snowmobile (Gyug 1988) and on foot (Thompson 
et al. 1989) in early winter would be used to assess the distribution and extent of marten and other 
wildlife use of selected habitats and treatment areas.  Transects would involve 2-3 person crews 
including selected trappers (usually owners of traplines within subject study areas) on an honorarium 
basis.  There are a number of caveats associated with data obtained from snow tracking, making 
the small mammal and marten harvest assessments particularly important for perspective.  For 
example, interpretation errors are bound to occur if one is tracking a hungry animal that has been 
forced to hunt in marginal habitat for social (high population) or habitat (prey failure) reasons.  
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Repeat Surveys: Two marten snow tracking studies that have been undertaken in the study area 
(Huggard 1999, in the Sicamous Creek Project area, in relation to different forest openings, and 
Gyug 1994, studying debris piles) were undertaken in the early post-logging period.  Both should be 
repeated to assess differences in response that may result from habitat changes over time. 

Food Habits Studies: The prey used by a species provides additional clues on how it uses habitat 
and how productive local habitats are likely to be.  Such perspective is lacking for the present 
studies, as there have been no marten food habits assessments in the southern interior of BC.  This 
proposal is for use of stomach samples from the trapper harvest collection (project to be solicited, 
hopefully from academia), in some future year when other procedures have been worked out.

Radio-tracking females: The locations chosen by females for giving birth are not known in this area, 
and that information could be of considerable importance in determining impacts and potential 
mitigation in relation to logging block placement.  The assumption in that regard, is that a predictable 
pattern might emerges that would enable designation of particular habitat attributes or those at 
particular elevations for special consideration during forest planning.  It is recommended that such a 
project not be considered until several years’ data from other study components are available. 

Habitat Attributes and Conditions: There will also be a need to monitor habitat factors, but the 
methods, levels, and schedule for that will need to be developed in consultation with professional 
foresters. 
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I) MARTEN: GENERAL BIOLOGY

A - LIFE HISTORY, DISTRIBUTION AND REVIEW PAPERS

Blood, D.  1988.  Research priorities for furbearers in British Columbia.  Wildl. Working Rep. No. WR-32, BC 
Ministry of Environment and Parks, Victoria.  40pp.
Responses to a questionnaire from both provincial government biologists and working trappers 
uniformly identified the marten as the top priority species for research in B.C.  Further, the four 
highest priority research topic - species combinations all involved marten and habitat-related 
research (habitat requirements, effects of logging, effects of herbicides, and effects of other 
silvicultural practices.

Buskirk, S.W.  1992.  Conserving circumboreal forests for martens and fishers.  Conserv. Biol. 6:318-320.
This is a summary of findings from the first international symposium, indicating that habitat is the 
primary concern for martens world wide, and primarily in relation to effects of the forest industry.   
Structural and vegetational diversity are important habitat features, and policies directed to the 
shortening of rotation times negatively impact both.  Marten have home ranges that are about 50 
times the size predicted by body size alone.  Those huge areal requirements “...may make (them) 
useful umbrella species....habitat loss limited to that which can be tolerated (by marten) should 
provide protection for virtually all other vertebrates.”  Some studies have shown that, “...in the short 
term, old living trees are not a necessary or sole criterion of habitat quality...”, a fact suggesting that 
suitable habitat can be provided, by design, in managed (younger) forest. 

Clark, T.W., E. Anderson, C. Douglas, and M. Strickland.  1987.  Martes americana.  Amer. Soc. 
Mammalogists., Mammalian Species No. 289.  8pp.
This is a good review of taxonomy and basic life history as known up to that time, but has little of 
interest relating to habitat management.

Gibilisco, C.J.  1994.  Distributional dynamics of modern Martes in North America.  Pages 59-71 in S.W. 
Buskirk, A.S. Harestad, M.G. Raphael, and R.A. Powell (eds).  1994.  Martens, sables, and fishers: 
biology and conservation.  Cornell Univ. Press, Ithaca, N.Y.  484pp.  
The broad distribution of the American marten has remained fairly stable throughout history, 
particularly in the north where it occurs in most of forested Canada and Alaska,  north to 
the treeline.  South of the Canadian border the current distribution is limited to forested 
areas of the mountainous west (Rocky Mountains south to northern New Mexico, and 
discontiuously in the Cascades and Sierra Nevadas), portions of the Great Lakes Region 
in Michigan and Minnesota, and northern New England (Maine, Vermont, New York).  It is 
generally believed that a distance of more than 5 km of unforested land below the conifer 
zone is a barrier to dispersal, and that explains gaps in distribution within the species’ broad 
geographic range.

Krohn, W.B., W.J. Zielinski, and R.B. Boone.  1997.  Relations among fishers, snow, and martens in 
California: results from small-scale spatial comparisons.  Pages 211-232 in Proulx, G., H.N. Bryant, 
and P.M. Woodard (eds).  Martes: Taxonomy, Ecology, Techniques, and Management. Proc. 2nd 
International Martes Symp., Prov. Mus. Of Alberta, Edmonton.  
Data examined in California, as was also the case in a previous assessment for Maine, were 
consistent with the hypotheses that (1) Fisher populations can be limited by deep snow, and 
(2) High fisher populations limit marten populations.  The authors urge further consideration of  
climatological and interspecific relationships in explaining recent changes and current distributions 
of those two closely related species.
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Strickland, M.A., and C.W. Douglas.  1987.  Marten.  Pages 531- 546 in M. Novak, J.A. Baker, M.E. Obbard, 
and B. Malloch (eds). Wild furbearer management and conservation in North America. Ontario 
Trappers Assoc., North Bay.
This was the most complete and scholarly review of the species biology, distribution, and status 
up to the date of publication.  It notes that the marten occurs in a variety of climatic and habitat 
conditions across its broad North American range, and the applicability of study results from one 
area to another is unclear.  Most of the available studies have been too short to account for natural 
variability.  For example,  many of the species’ foods are of cyclic or irregular occurrence and marten 
populations would vary accordingly.  Despite extensive habitat loss, mostly attributable to logging, 
marten populations and harvests increased during the 1970s and 80s in many regions of Canada.

B  - GENETICS, EVOLUTION, AND TAXONOMY

Kyle, C.J., C.S. Davis, and C. Strobeck.  2000.  Microsatellite analysis of North American pine marten 
(Martes americana) populations from the Yukon and Northwest Territories.  Can. J.  Zool. 78:1150-
1157.
In the northern portions of its continental distribution, the marten showed little genetic differentiation 
over large areas, suggesting high levels of gene flow between regions despite the existence of 
potential barriers such as the Mackenzie Mountains, Great Slave Lake and Great Bear Lake.

C - REPRODUCTION, MORPHOLOGY AND CONDITION
Buskirk, S.W., and H.J. Harlow.  1989.  Body fat dynamics of the American marten (Martes americana) in 

winter.  J. Mammal. 70:191-193.
Based on analysis of carcasses obtained over the winter in two study areas (Alaska and Wyoming), 
marten were shown to be generally low in fat content (less than 3-5% of body mass at most) and, 
with fairly high metabolism, require regular (probably daily) foraging success to survive, i.e., are not 
adapted to either fat catabolism or fasting as is the case for some other cold climate carnivores. 

Cobb, E.W., and J.-F. Robitaille.  2000.  Physical condition of American marten, Martes a. americana, from 
two bioregions of northern Ontario.  Page 10 in Abstracts, 3rd International Martes Symposium, 
Corner Brook, Newfoundland. 
Comparisons of trapped samples from two different habitats (boreal and mixed forests) showed that 
adults from the two areas were similar in weight and fat characteristics, but that boreal juveniles 
were in better condition than their counterparts from the mixed forest.  There was some indication 
that the latter also reflected poorer survival of juvenile females in the mixed forest, suggesting “...a 
reconsideration of the notion of sub-optimal habitat.”  

Wright, P.L.  1963.  Variations in reproductive cycles in North American mustelids.  Pages 77-98 in Enders, 
A.C. (ed). Delayed implantation.  Univ. of Chicago Press, Chicago.
Breeding occurs in July or August, and young are born in about April, a total of 260-275 days 
later.  Actual gestation from implantation was determined to be about 28 days.  In the study areas 
involved, mostly in Montana, no female marten was known to have become pregnant in its first or 
second summer (i.e. at ages 4-5 months or 16-17 months.  Parous females were in poor condition 
in late summer, after nursing litters and breeding, and were the class most likely to die in livetraps 
at that time.
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II) MARTEN: POPULATION CONSIDERATIONS AND STUDY TECHNIQUES

D - POPULATION DYNAMICS AND MANAGEMENT

Aune, K.E., and P. Schladweiler.  1997.  Age, sex structure, and fecundity of the American marten in 
Montana.  Pages 61-77 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  Martes: taxonomy, 
ecology, techniques, and management.  Prov. Mus. of Alberta, Edmonton. 
A trapped sample of over 2500 marten averaged 1.6 years of age overall, with individuals up to 10 
years old in one study zone and 12 years old in the other.  Approximately 95% of adult (2 years 
plus) and 85% of yearling females had ovulated.  Fecundity, as measured by corpora lutea counts, 
ranged from 1-6 and averaged 2.6, with some local and age specific variation.  Juveniles comprised 
from 30-67% of annual regional harvests, with variations by area and year that were believed to 
reflect either prey base declines or differential trapping pressure.  This paper is of interest in that it 
is one of very few characterizing marten populations with any degree of detail. 

Hatler, D.F., D.A. Blood, and A.M.M. Beal.  2003.  Furbearer management guidelines for British Columbia: 
Marten (Martes americana).  BC Ministry of Water, Land, and Air Protection, Victoria, B.C.  11 pp.  
(wlapwww.gov.bc.ca/fw/documents/marten.pdf)
For management purposes in BC, the marten is a Class 1 furbearer, i.e., a species with a home 
range that is small enough so that a viable population may be contained within one registered 
trapline area and can therefore be managed on an individual trapline basis. This document is 
intended to provide the province’s professional trappers, government managers, and industry 
with information on marten biology, and on principles and practices to consider in the sustainable 
management of the species.  The habitat management section encourages trappers to establish 
and maintain good working relationships with the forest managers and operators in their trapline 
areas, and to take every opportunity to provide input and advice on logging and silviculture plans 
affecting their traplines.  Recommendations in that regard reflect the fact that trappers are in the 
field in winter, a critical time for most wildlife species, and may have observations of potential value 
for species other than furbearers.  For marten specifically, trappers and managers are advised to 
focus on connectivity and patch size at the landscape level and provision of coarse woody debris 
and vegetation density at the stand level. 

Hodgman, T.P., D.J. Harrison, D.D. Katnik, and K.D. Elowe. 1994.  Survival in an intensively trapped marten 
population in  Maine.  J. Wildl. Manage. 58:593-600.
This paper relates mainly to trapping management, but notes that one feature of the potential for 
overharvest was access provided by logging roads.  With no limitation to the number of trappers 
that may operate in one area, the Maine findings are of  limited applicability to BC with its registered 
trapline system.   

Hodgman, T.P., D.J. Harrison, D.M. Phillips, and K.D. Elowe.  1997.  Survival of American marten in an 
untrapped forest preserve in Maine.  Pages 86-99 in G. Proulx, H.N. Bryant, and P.M. Woodard 
(eds).  Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of Alberta, 
Edmonton. 
Marten, especially females, survived less well in winter than in other seasons, but the rate of natural 
mortality throughout the study was not significantly different from that documented in a nearby 
logged area.  Of 15 deaths documented within the preserve, 8 were due to predation including 
2 by coyotes 2 by fishers, 2 by other marten (both females), 1 by a raptor, and 1 unknown.  The 
cause of death of the other 7 could not be determined, but did not involve human influence.  Of 17 
animals that emigrated from the preserve, 4 died of predation, 3 were caught by trappers, one died 
of unknown natural causes, and the fates of the other 9 were unknown.  Those emigrating included 
8 adult females, but no adult males, suggesting that the former were less secure in their home 
ranges. 
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 Lacy, R.C., and T.W. Clark.  1993.  Simulation modeling of American marten (Martes americana) populations: 
vulnerability to extinction.  Great Basin Nat. 53:282-292.
Like most biological models, the applicability of those presented here is dependent on various 
untested assumptions.  Based on the parameters used, a major factor in sustaining marten 
populations appeared to be widespread connectivity, promoting immigration.  Without immigrants, 
both logging and trapping (together or separately) led to projected extinctions.

Nocera, J.J., and M.S. O’Brien.  2000.  Recovery of an isolated population of American marten endangered 
in Nova Scotia.  Page 34 in Abstracts, 3rd International Martes Symposium, Corner Brook, 
Newfoundland. 
This endangered population, on Cape Breton Island, is small (believed to be no more than 150 
animals, and suitable habitat is scarce, with only 18 remaining forest patches larger than 500 ha 
(only 0.7% of available habitat is rated good and another 26.1% is rated as fair).  Attempts to 
facilitate population persistence and eventual recovery include protection from trapping, deferral 
of timber harvest activity in core habitats, and “somewhat specialized harvest and silvicultural 
practices applied to younger developing stands throughout the remainder of the forest.”  (Details 
not provided in this abstract).  

Payer, D.C., and D.J. Harrison.  2000.  Demographic characteristics of American marten in relation to 
clearcutting  and trapping.  Page 36 in Abstracts, 3rd International Martes Symposium, Corner 
Brook, Newfoundland. 
Marten density was 2x greater in an untrapped forest reserve (FR) in comparison to an untrapped 
industrial forest (UIF) “...because clearcutting reduced the carrying capacity of the harvested 
landscape”.  Density was lower yet in a trapped industrial forest (TIF), due to additive mortality of 
males.  Density of adult females in the FR was 3x that in either of the industrial forest sites, but 
survival and lactation rates were similar in all three areas because individuals were able to maintain 
“...high levels of individual performance by avoiding early successional stands and by selecting 
areas with abundant forest structure”.

Schneider, R.R., and P. Yodzis.  1994.  Extinction dynamics in the American marten (Martes americana).  
Conserv. Biol. 8:1058-1068.
Not surprisingly, the probability of extinction is greatest for small, isolated populations, and for larger 
populations with shrinking habitat.  An important overall finding is the importance of landscape-level 
habitat management considerations.  

Thompson, I.D., and P.W. Colgan.  1987.  Numerical responses of martens to a food shortage in northcentral 
Ontario.  J. Wildl.  Manage. 51:824-835.
A general and synchronous decline in all major prey species resulted in a parallel decline in the 
marten population, and also featured reduced productivity, increased home range size, and an 
increased frequency of home range abandonment (“dispersal”) by resident adults.  

E - FIELD STUDY TECHNIQUES
Beauvais, G.P., and S.W. Buskirk.  1999.  An improved estimate of trail detectability for snow-trail surveys.  

Wildl. Soc. Bull. 27:32-38.
Protocols for track surveys in snow usually require providing sufficient time for tracks to accumulate 
after a snowfall.  However, tracks deteriorate over time and data biases may arise as a result.  This 
paper confirms that the rate of track deterioration is inversely related to the size of the species 
involved (i.e., is highest for the smallest species) and is greater in areas exposed to wind and sun 
than in protected sites and, accordingly, provides correction factors for those conditions.  
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Bull, E.L., R.S. Holthausen, and L.R. Bright.  1992.  Comparison of 3 techniques to monitor marten.  Wildl. 
Soc. Bull. 20: 406-410.
This study compared a) track counts along snowmobile routes, b) use of remote cameras, and 
c) use of tracking plates, to detect the presence of marten (as a management indicator species) 
in the Cascade Range of the Pacific Northwest.  Snow-tracking was the most efficient and least 
expensive, but required suitable tracking conditions.  Track plates provided the most consistent 
results, i.e., were not sensitive to particular weather conditions.  Monitoring during summer was 
largely unsuccessful, and is not recommended. 

Gyug, L.W.  1994.  Marten snow-track counts on road and forest  transects.  Martes Working Group 
Newsletter 2(1):17.
In regard to studies described elsewhere in this bibliography, the focus here is on methodology.  
Based on comparisons of marten tracks observed on forest transects on foot and those encountered 
on adjacent snowbound roads negotiated by snowmobile, it is concluded that the index data obtained 
are similar for the two methods.  It is therefore suggested that track surveys by snowmobile may be 
preferable for some purposes because of savings in the time and costs involved.

Mowat, G.  2002.  Measuring carnivore distribution to monitor changes in forest biodiversity.  Unpubl. Rep. 
for Tembec Industries Ltd., Cranbrook, British Columbia.  37pp.
A combination of “hair removal” traps and snow tracking was used to assess habitat relationships of 
marten and other small carnivores in two southeastern BC study areas.  Unlike the case for many 
other studies, martens were found in all habitats sampled and it was concluded that by the measure 
used (presence/absence) the species was not a good indicator of either pre- or post-logging habitat 
quality.  Further, winter habitat ratings for local Terrestrial Ecosystem Mapping were only mildly 
related to observed occurrence of the animals and neither TEM or Predictive Ecosystem Mapping 
(PEM) appeared useful for assigning habitat quality, either because of scale considerations or 
possible map inaccuracies.  As with most other studies, martens generally preferred coniferous 
over deciduous-dominated stands and were more common in wetter than dryer ecosystem units.  
Mesic ICH ecosystems were the most heavily used in one study area (Selkirk), while ESSFwm was 
the most used in the other (Purcell).  Given cost and logistical considerations, it was concluded 
that the hair snare technology employed in this study did not add appreciably to overall results for 
surveys measuring presence, and that snow-tracking is probably both sufficient and preferable in 
that regard.

Thompson, I.D., I.J. Davidson, S. O’Donnell, and F. Brazeau. 1989.  Use of track transects to measure the 
relative occurrence of some boreal mammals in uncut forest and regeneration stands.  Can. J. Zool. 
67:1816-1823.
A snow-tracking technique to monitor and compare habitat use by various furbearers and prey 
species (including marten, snowshoe hare, and red squirrel) is described and rationalized.  Early 
winter transects are recommended, prior to occurrence of most overwinter mortality.

Zielinski, W.J., and H.B. Stauffer.  1996.  Monitoring Martes populations in California: survey design and 
power analysis.  Ecol. Appl. 6:1254-1267.
Despite protection from trapping since the early 1900’s fisher and marten populations are low, 
“...perhaps due to the effects of timber harvest”.  A method for monitoring low populations using 
tracking plates and presence-absence analytical techniques is described.

55                WILDEOR WILDLIFE RESEARCH AND CONSULTING



III) MARTEN: HABITAT USE (FORAGING AND SPATIAL RELATIONSHIPS) 
F - FOOD HABITS AND HUNTING BEHAVIOUR
Ben-David, M., R.W. Flynn, and D.M. Schell.  1997.  Annual and  seasonal changes in diets of martens: 

evidence from stable isotope analysis.  Oecologia 111:280-291.
The primary value in this study, which was done in coastal Alaska, was to demonstrate that marten, 
as generalist predators, have the ability to switch to, and maintain condition on, less preferred foods 
when necessary.

Bull, E.L.  2000.  Seasonal and sexual differences in American marten diet in northeastern Oregon.  
Northwest Sci. 74:186-191. 
Examination of prey remains and more than 1000 scats collected at dens and resting sites of radio-
collared marten (known sex) confirmed that although the species is a habitat specialist, it is a diet 
generalist.  Foods recorded in this study included more than 16 species of mammals, 13 species 
of birds, 3 species of insects, and 6 species of berries, as well as fish and bird’s eggs.  In terms 
of frequency of occurrence, mouse/vole-sized prey was the most common year-round, occurring 
in 83% of summer scats, 46% of winter scats, and 63% overall.  However, larger prey (squirrels, 
rabbits) were almost as frequent in winter (40%) and were probably more important than small prey 
in that season because of the larger energetic return per capture effort.       

Buskirk, S.W., and S.O. MacDonald.  1984.  Seasonal food habits of marten in south-central Alaska.  Can. 
J. Zool. 62:944-950.
The primary prey species in all seasons were voles, particularly red-backed voles and “field 
voles” (Microtus sp.).  The latter actually dominated in the diet in one year, and it was suggested 
that meadow and tundra voles were preferred in years when they were abundant because of the 
“clumped” distribution in which they occur (high densities in meadow and riparian openings).  
These observations indicate the value of habitat diversity to marten, but do not negate the general 
preference for conifer habitats.  Other foods used included various berries in the late summer and 
fall, various sciurids (especially red squirrel), and birds.

Cowan, I.McT., and R.H. MacKay.  1950.  Food habits of the marten (Martes americana) in the Rocky 
Mountain region of Canada.  Can. Field-Nat. 64:100-104.
This is the first systematic look at any aspect of marten ecology in our general study area (Jasper, 
Banff, Kootenay Parks area).  The species was identified as as “opportunist” (i.e., generalist) feeder, 
using a variety of animal foods and berries, but particularly red-backed voles and other voles.

Douglass, R.J., L.G. Fisher, and M. Mair.  1983.  Habitat selection and food habits of marten, Martes 
americana, in the Northwest Territories.  Can. Field-Nat. 97:71- 74.
Marten in this area used Microtus more than other prey, including red-backed voles, and appeared 
to have “selected” the former.  It was postulated that marten habitat use recorded by snow 
tracking was reflective more of prey distribution and abundance than of direct response to habitat 
structure. 

Gordon, C.C.  1986.  Winter food habits of the pine marten Martes americana in Colorado USA.  Great Basin 
Nat. 46:166-168. 
Analysis of 32 digestive tracts found voles in most (80%), but also found a higher incidence of 
shrews (about 40%) than has been the case in most studies.

Hargis, C.D., and D.R. McCullough.  1984.  Winter diet and habitat selection of marten in Yosemite National 
Park. J. Wildl. Manage. 48:140-146.
Foods used were different than in most other areas, with a low incidence of voles in year 1 (7%), 
only a moderate incidence (53%) in year 2, and a high number of different food types (including 
juniper berries) overall.  Most marten activity was in dense forest, with CWD available for den sites 
and subnivean access to prey.
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Martin, S.K.  1994.  Feeding ecology of American martens and fishers.  Pages 297-315 in Buskirk, S.W., 
A.S. Harestad, M.G. Raphael, and R.A. Powell (eds).  Martens, Sables, and Fishers: Biology and 
Conservation.  Cornell Univ. Press, Ithaca, N.Y. 
This is a review of marten food habits as documented in 22 studies across North America.  In 
general, voles (both Clethrionomys and Microtus) are the most regularly and widely used prey, 
especially in summer, and some studies have linked declines of those species to parallel declines 
in marten populations.  However, martens are also opportunistic and adaptable, and diets may 
vary both locally and among individuals.  Other food items commonly used by martens include 
berries and insects in summer, a number of other small mammals in addition to voles (shrews, deer 
mice, jumping mice, chipmunks), larger mammals such as various tree and ground squirrels and 
snowshoe hares, birds from passerine to grouse size, and carrion such as from predator kills of 
ungulates and spawned out fish.  

Murie, A.  1961.  Some food  habits of the marten.  J. Mammal. 42:516-521.
Voles, mostly Microtus, had the highest incidence of food items in over 500 scats from a Wyoming 
study area, although various fruits were heavily used in season.  Squirrels were common in the 
area, and although their nests were commonly used by marten, they appeared in the food samples 
only rarely.

Nagorsen, D.W., K. Morrison, and J. Forsberg.  1989.  Winter diet of Vancouver Island marten (Martes 
americana).  Can. J. Zool. 67:1394-1400.
In this area where voles are not widespread, other foods were used, including ungulates (believed 
mostly taken as carrion), deer mice and several species of birds.   

Nagorsen, D.W., R.W. Campbell, and G.R. Giannico.  1991.  Winter food habits of marten, Martes americana, 
on the Queen Charlotte Islands.  Can. Field-Nat. 105:55-59.
As on Vancouver Island, birds and deer were the primary foods used, and small mammals (including 
red squirrel, black rat, and muskrat) were documented in only a small percentage (>10%) of the 
food samples.

Poole, K.G., and R.P. Graf.  1996.  Winter diet of marten during a snowshoe hare decline.  Can. J. Zool. 74:
456-466.
In the relatively simple northern ecosystems involved (NWT), snowshoe hares were found to 
constitute an important food source for marten, and both productivity and condition of marten 
declined during the hares’ cyclic low.  Use of voles increased when hares were at low density, and 
voles were the primary food of females at all hare density levels. 

Quick, H.F.  1955.  Food habits of marten (Martes americana) in northern British Columbia.  Can. Field-Nat. 
69: 144-147.
Small mammals, especially red-backed voles, were the most frequent item in food habits samples 
from each of two winters, while birds were recorded frequently in the first winter but not second.  
Red squirrels and snowshoe hares were recorded only in the second winter.

Raine, R.M.  1987.  Winter food habits and foraging behaviour of fishers (Martes pennanti) and martens 
(Martes americana) in southeastern Manitoba.  Can. J. Zool. 65:745-747.
Snow shoe hares, occurring at high density during the study period, constituted the primary 
food documented in scats of both species (frequencies of 84% and 60% for fisher and marten, 
respectively).  Martens used small mammals to a greater extent than did fishers.

Simon, N.P.P., F.E. Schwab, M.I. LeCoure, and F.R. Phillips. 1999.  Fall and winter diet of martens, Martes 
americana, in central Labrador related to small mammal densities.  Can. Field-Nat. 113:678-680.
The most common prey items were small mammals, especially red-backed voles, followed by 
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medium-sized mammals (mostly snowshoe hares).  There was no difference in diet between the 
sexes, but there was a distinct difference between years.  A documented population decline of 
small mammals in the later years of the study led to a decrease of that component in the diet of 
martens (in favor of birds and berries), and a subsequent decline in both total marten harvest and 
the proportion of juveniles in the harvest in those years. 

Slough, B.G., W.R. Archibald, S.S. Beare, and R.H. Jessup. 1989.  Food habits of martens, Martes 
americana, in the south-central Yukon Territory.  Can. Field-Nat. 103:18-22.
Voles (several species) were the primary food over a three-year period, although berries were 
important in season and snowshoe hares were commonly used in a year during which hares were 
near the cyclic peak and many were in poor condition.

Thompson, I.D., and P.W. Colgan.  1990.  Prey choice by marten during a decline in prey abundance.  
Oecologia 83:443-451.
Marten ate a wide variety of prey, and the greatest diversity was during periods of low prey 
abundance.  When prey was common, marten appeared to prefer and hunt preferentially for larger 
prey, especially snowshoe hares, but commonly encountered and ate smaller prey (especially 
voles) while doing so.

Weckwerth, R.P., and V.D. Hawley.  1962.  Marten food habits and population fluctuations in Montana.  J. 
Wildl. Manage. 26:55-74.
Red-backed voles were the staple food over several years, although other foods (Microtus sp, 
berries) predominated in periods when they were abundant.  Small mammals were the most 
important overall, and when they declined the marten population did as well, mediated by 
deteriorating condition, reduced reproductive performance, and dispersal or mortality.

Zielinski, W.J., W.D. Spencer, and R.H. Barrett.  1983.  Relationship between food habits and activity 
patterns of pine martens.  J. Mammal. 64:387-396.
In a California study area, marten activity appeared to be synchronized with the activity of seasonal 
prey (daytime hunting for ground dwelling sciurids in summer and nocturnal hunting for snowshoe 
hares and microtines in winter).  Ambient temperature, which dropped only to -15 degrees C, did 
not appear to be a factor governing activity patterns in this area. 

G - HOME RANGE, TERRITORIALITY AND MOVEMENTS
Bateman, M.C.  1986.  Winter habitat use, food habits and home  range size of the marten, Martes 

americana, in western Newfoundland.  Can. Field-Nat. 100:58-62.
Based on over 50 km of snow tracking and some radio telemetry, marten in this study selected 
mixed balsam fir - white birch forest and coniferous forest with an overstory density of more than 
76%.  The primary foods used were snowshoe hare and meadow vole, in this area where there are 
not many other choices.  Two radio collared animals had home ranges of 17.7 km2 (female) and 
27.5 km2 (male), daily movements of more than 5 km were recorded for both.

Bull, E.L., and T.W. Heater.  2001.  Home range and dispersal of the American marten in northeastern 
Oregon.  Northwest. Nat. 82:7-11.
At the outset, it was hypothesized that martens using areas with a higher percentage of late 
successional, unharvested forest would have the smallest home ranges.  In this study area, 80% of 
which had been “logged, fragmented and roaded since 1960”, home ranges were generally large, 
averaging 2717 ha for males and 1416 ha for females.  One male monitored for two successive years  
maintained a range of 4290 ha during the first, when it occupied an area that was mostly logged, then 
established a new home range of 1237 ha in a mostly uncut habitat the following year.  Despite that, 
probably because of the great variability observed among home range sizes throughout the study 
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area, the original hypothesis was not supported statistically.  It was nevertheless concluded that 
the 65 ha of late-successional forest allocated to each breeding female, per current management 
practice in northeastern Oregon, is far too small to ensure retention of a viable population, and that 
there is also a need to allocate suitable habitat patches, with connectivity, within the mean dispersal 
distance observed (33 km).

Buskirk, S.W.  1983.  The ecology of marten in southcentral Alaska.  Unpubl. PhD Thesis, Univ. Alaska, 
Fairbanks.  131pp.
Of findings not presented in subsequent publications, adult males used mutually exclusive home 
ranges with a mean area of 6.62 km2, and females’ ranges averaged 3.71 km2.  None of the radio-
collared animals were observed to have crossed open water, and streams were therefore often 
home range boundaries in summer.  Small mammals, especially red-backed voles comprised 70% 
of the volume of sampled scats.    

Buskirk, S.W., and L.L. McDonald.  1989.  Analysis of variability in home-range size of the American marten.  
J. Wildl. Manage. 53:997-1004.  
A review of home range sizes documented in several locations indicates regional and habitat based 
differences, suggesting that home range size may be a sensitive indicator of habitat conditions.  It 
appears that home ranges get larger as habitat quality decreases. 

Clark, T.W., M. Beckoff, T.M. Campbell, T. Hauptman, and B.D. Roberts.  1989.  American marten, Martes 
americana, home ranges in Grand Teton National Park, Wyoming.  Can. Field-Nat. 103: 423-425.
Male home ranges averaged 2.3 km2, and ranged up to 6.3 km2, while comparable figures for 
females were 1.1 and 3.8 km2, respectively.  Data were primarily for resident animals.  No significant 
seasonal differences were identified, but winter ranges and movements were less than in other 
seasons, probably because of the greater mobility limitations of soft deep snow. 

Drew, G..S., and J.A. Bissonette.  1997.  Winter activity patterns of American martens (Martes americana): 
rejection of the hypothesis of thermal-cost minimization.  Can. J. Zool. 75:812-816.
Unlike the case in most other studies, the activities of  marten in Newfoundland appeared to be 
keyed primarily to presence or absence of light rather than to avoiding temperature extremes.  In so 
doing, their activity patterns were synchronized with those of their primary prey, but may also have 
reflected the best timing for predator avoidance.  

O’Doherty, E.C., L.F. Ruggiero, and S.E. Henry.  1997.  Home-range size and fidelity of American martens 
in the Rocky Mountains of southern Wyoming.  Pages 123-134 in G. Proulx, H.N. Bryant, and P.M. 
Woodard (eds).  Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of 
Alberta, Edmonton. 
Mean 95% MCP home range sizes for resident adult females were 669 ha in summer and 592 
in winter, while those for resident adult males was 1820 ha in summer and 1459 ha in winter.  All 
animals exhibited high fidelity to both the previous season and to the same season of the previous 
year, i.e., large sudden shifts in home range were not observed under the conditions of this study.

Payer, D.C., and D.J. Harrison.  2000.  Territoriality and home-range fidelity of American marten in relation to 
timber harvesting and trapping.  Page 37 in Abstracts, 3rd International Martes Symposium, Corner 
Brook, Newfoundland. 
Home range fidelity was maintained in all of the three study areas described in the previous 
paper, but there were slight differences in home-range overlap (believed important in the context 
of breeding opportunities).  Overlap was greatest in the FR and least in the TIF for males, while 
that among females was greater in the UIF than in the TIF (reflecting overall density differences).  
Differences in breeding opportunities were not apparent at the timber and trapping harvest levels 
studied.
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Phillips, D.M., D.J. Harrison, and D.C. Payer.  1998.  Seasonal changes in home-range area and fidelity of 
martens.  J. Mammal. 79:180-190.
In an untrapped forest preserve in Maine, most radio-collared adult males showed no or only small 
shifts in home range use between seasons or between years.  Collared adult females also used 
the same ranges in different seasons, but they showed two distinct patterns in relation to between-
years site fidelity (14 of 20 remained in previously used home ranges between years, while the 
other 6 abandoned then completely).  It was concluded that the general pattern for the species is 
home range fidelity, as long as that range provides for an animal’s needs, but that major location 
shifts may occur.  The females that moved from former ranges in this study were believed to have 
done so under competitive pressure from conspecifics in this unexploited, relatively high density 
population.  

Raine, R.M.  1982.  Ranges of juvenile fisher, Martes pennanti, and marten, Martes americana in 
southeastern Manitoba. Can. Field-Nat. 96:431-438.
In this area of low marten density, three juvenile marten were radio collared.  One of the two  males 
maintained a home range of about 10 km2 in the two months or so he was monitored, while the other 
wandered widely in early winter, restricted itself to a range of about 8 km2 by spring, and dispersed 
61 km following a forest fire at that time.  The single collared female used a range of about 12.5 km2 
over the entire study period (118 days), and did not move in response to the fire. 

Taylor, M.E., and N. Abrey.  1982.  Marten, Martes americana, movements and habitat use in Algonquin 
Provincial Park, Ontario.  Can. Field-Nat. 96:439-447.
Five male marten were radio tracked for varying periods.  Their ranges overlapped somewhat 
spatially, but not temporally.  The animal tracked the longest, about 13 months, foraged over an 
area of about 3.5 km2 over that time.  Coniferous cover was used more than were mixedwood and 
deciduous stands.

Thompson, I.D., and P.W. Colgan.  1994.  Marten activity in uncut and logged boreal forests in Ontario.  J. 
Wildl. Manage.  58:280-288.
Marten were more successful in obtaining prey in uncut forest, but there were no differences in their 
daily or seasonal activity patterns in comparison to marten in logged areas.  The primary differences 
in activity were seasonal, with more activity in summer (14 hours or more per day) than in winter 
(less than 4 hours in late winter), and with more nocturnal activity in winter.  Those differences were 
hypothesized to be directed to energy conservation.  

Wynne, K.M., and J.A. Sherburne.  1984.  Summer home range use by adult marten in northwestern Maine.  
Can. J. Zool. 62:941-943.
Summer home ranges averaged 2.9 km2 for three females and 5.6 km2 for two males.  Activity radii 
were smaller for females when they were operating from natal or maternal dens, and were most 
commonly in dense conifer cover.  Males also show preferences for conifer stands, but used other 
habitats and openings more than did females.  Maternal dens were mostly in cavities in “over-
mature” cedar trees larger than 40 cm dbh when kits were small, and in ground level logs when 
the kits were larger and more active.  One maternal den was in a mature sugar maple.  Males and 
females without kits rested most often in the tree canopy, and often on witches brooms.
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IV) MARTEN: HABITAT MANAGEMENT AND FORESTRY INTERACTIONS
H - HABITAT SELECTION 
Barrett, R.H.  1982.  A test of a pine marten habitat suitability model for the northern Sierra Nevada.  Unpubl. 

Rep., Dep. For. Resource Manage., Univ. Calif., Berkeley.  43pp.
This was an attempt to verify an early habitat suitability model for the species at the stand level, by 
reference to animal visitations at tracking plates distributed through the area.  The study focused 
on three primary “life requisites” (food, cover, den sites), identifying and quantifying some of the 
variables associated with each. 

Bowman, J.C., and J.-F. Robitaille.  1997.  Winter habitat use of American martens Martes americana within 
second-growth forest in Ontario, Canada.  Wildl. Biol. 3:97-105.
This study was undertaken in a mostly second-growth forest area (75% of stands between 50 and 
89 years old).  The focus on winter reflected the likelihood that it is the season when marten are 
most limited in their selection of habitat.  Based on the results of snow-tracking over 142 km of 
transects, marten presence was significantly associated with four variables (proportion of spruce 
and fir, canopy closure, number of downed logs and, to a lesser extent, tree height).  In short, marten 
were selecting for certain “old-growth” characteristics in those second growth forests, suggesting 
that it is those characteristics and not old-growth per se that are important.  However, this study did 
not address the question of population viability and productivity in that area as compared to those 
with more old-growth. 

Coffin, K.W., Q.J. Kujala, R.J. Douglass, and L.R. Irby.  1997.  Interactions among marten prey availability, 
vulnerability, and habitat structure.  Pages 199-210 in Proulx, G., H.N. Bryant, and P.M. Woodard 
(eds).  Martes: Taxonomy, Ecology, Techniques, and Management. Proc. 2nd International Martes 
Symp., Prov. Mus. Of Alberta, Edmonton.  
In this Montana study, detailed assessment of small mammal abundance and overwinter population 
changes was undertaken in habitats used by radio-collared martens in winter (spruce, subalpine 
fir, Douglas fir, and one pine type) and in local habitats which they did not use in that season (4 
lodgepole pine types, 2 clearcut types, and 1 willow cover type).  Red-backed vole abundance and 
overwinter losses better reflected winter habitat selection by marten than did those parameters for 
other prey species, or for small mammals in general.  The habitats occupied  by red-backed voles 
was generally the most complex structurally, particularly in terms of CWD.

Baker, J.M.  1992.  Habitat use and spatial organization of pine marten on southern Vancouver Island, 
British Columbia.  Unpubl. MSc. Thesis, Simon Fraser Univ., Burnaby, B.C.  119pp.
This study was in a 40 km2 study area that was 87% cut, i.e., having only a small amount of old-
growth forest remaining.  Home ranges of 4 males and 4 females averaged 4.8 km2 and 2.3 km2, 
respectively.  All of the studied animals except one adult male used second growth (< 40 years) 
habitats more than older growth.  Although different from results in other areas, the above habitat 
relationships on Vancouver Island were probably due to the presence of abundant “structure” (large 
stumps, CWD) in the second growth areas. 

Banci, V.A.  1988a.  Habitat suitability evaluation for marten in the sub-boreal spruce zone of British 
Columbia.  Prog. Rep. No. 1.0, B.C. Ministry of Environ. and Parks,  Smithers.  27pp.
This is a report on year 1 of a proposed 3 year study in the Smithers area, leading to the final report 
(Msc Thesis)  by Lofroth (1993). 

Banci, V.A.  1988b.  Habitat suitability for marten in the sub-boreal spruce zone of British Columbia: working 
plan. Unpubl. Rep., B.C. Ministry of Environment and Parks, Smithers. 29pp.
This provides the rationale for marten/forestry related studies, including the fact that the marten is 
considered an “indicator” species in some areas such as the U.S. Pacific Northwest.  It also provides 
a useful summary of marten habitat needs as known up to that time, with particular to reference to 
winter (the season of greatest vulnerability).   
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Bull, E.L., and A.K. Blumton.  1999.  Effect of fuels reduction on American martens and their prey.  Res. Note 
PNW-RN-539, Pacific NW Res. Sta., USDA For. Serv., Portland, OR.  9pp.
High fuel loadings resulting from a history of fire suppression and insect outbreaks had raised 
concerns about wildfire risks in some stands.  Management in response involved removal of much 
of the dead woody material (downed and standing), and some of the live trees.  Those management 
actions resulted in reduced abundance of marten prey, particularly red-backed voles, red squirrels, 
and snowshoe hares. 

Buskirk, S.W., and R.A. Powell.  1994.  Habitat ecology of fishers and American marten.  Pages 283-296 in 
S.W. Buskirk, A.S. Harestad, M.G. Raphael, and R.A. Powell (eds).  Martens, sables, and fishers: 
biology and conservation.  Comstock, Ithaca, N.Y.
“American martens and fishers appear to be among the most habitat-specialized mammals in North 
America.  We believe that changes in habitat availability, more than any other factor, will affect 
the geographic distribution of these two species over the next several decades.”  It is noted that 
martens may prefer certain habitat edges for foraging (e.g., a meadow or riparian area along a large 
timber interface), but large openings are avoided.  Patches of good habitat may not be useable by 
marten if they are separated by openings that are too large.   

Buskirk, S.W., and L.F. Ruggiero.  1994.  American marten. Pages 7-37 in L.F. Ruggiero, K.B. Aubry, S.W. 
Buskirk, L.J. Lyon, and W.J. Zielinski (eds).  The scientific basis for conserving forest carnivores: 
American marten, fisher, lynx, and wolverine in the western United States.  USDA For. Serv., Gen. 
Tech. Rep. RM-254, Rocky Mtn For. Range Exper. Sta., Fort Collins, CO.  
This is the best and most complete review of the species’ life history features and habitat 
associations across its broad geographic range through the mid-1990’s, and is probably still the best 
reference available for identification of applicable research needs.  Although we have fairly good 
information on important habitat  attributes at the stand level, e.g., overhead conifer cover and large 
diameter coarse woody debris, we need better knowledge on “...how landscape attributes, including 
stand size, stand shape, area of stand interiors, amount of edge, stand insularity, corridors, and 
connectivity affect marten populations.”

Chapin, T.G., D.J. Harrison, and D.M. Phillips.  1997.  Seasonal habitat selection by marten in an untrapped 
forest preserve. J. Wildl. Manage. 61:707-717.
Although based on far more observations in summer than in winter, this study demonstrated that 
productive marten populations can occur in younger, more open, and less conifer dominated 
habitats than had been thought.  The highest selection was for stands which had suffered significant 
mortality from spruce budworm, despite canopy closure usually less than 30% and abundant young 
(regenerating) stems in the understory, but with a high volume of large CWD.  The authors suggest 
that marten life history patterns vary over the species’ broad geographic range, and that conservation 
practices must reflect the local situation and focus on structural attributes that “functionally influence 
the quality of forest” rather than age, species, and canopy closure of overstory trees.

Grindal, S.D., R.D. Weir, and A. De Vries.  2000.  Habitat use  by American marten in young aspen stands 
in British Columbia.  Page 18 in Abstracts, 3rd International Martes Symposium, Corner Brook, 
Newfoundland. 
A sample of 11 male and 2 female marten were radio-tracked and snow-tracked in young (30-40 
year old) aspen stands in northeastern BC, near Chetwynd, over a 14 month period.  Based on 
capture success, home range size, mortality, and foraging success, the authors concluded that 
“...the young aspen was not sub-optimal habitat” and suggested that debris piles left in previous 
clearings “...likely contributed to the value of these young aspens stands as marten habitat”.   
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Gyug, L.W.  1994.  Wildlife use of logging debris piles in clearcuts.  Rep. for B.C. Ministry of Environment, 
Penticton. 45pp.
Windrow piles across clearcuts can result in increased use by marten by a factor of 4-5X over that 
observed in clearcuts without debris piles (2.3% of use in adjacent forests).  Marten used windrow 
piles for foraging, and crossed 400m clearcuts along windrows.  However, spot piles were used little 
even at densities of more than 4 per hectare, and were used only when associated with riparian 
areas or on relatively short (less than 135 m) routes across clearcuts.  In the short term (< 5 years 
after harvest), debris piles did not enhance populations of small mammals, especially red-backed 
voles, in clearcuts.  The value of debris piles may be greater as regeneration of cutblocks proceeds, 
and it is recommended that longer term studies be undertaken.  Meanwhile, it is concluded that 
when clearcut area approaches 50% of a landscape used by marten, retention of forest corridors 
and patches should be given priority over retention of debris piles.  In addition to its findings, this 
study is of interest here in providing some preliminary or comparative information for specific 
locations within the study area.

Hickey, J.R., R.W. Flynn, S.W. Buskirk, K.G. Gerow, and M.F. Wilson.  1999.  An evaluation of a mammalian 
predator, Martes americana, as a disperser of seeds.  Oikos 87:499-508.
Seeds from two species of Vaccinium in marten feces germinated at rates equal to or better than 
those in fallen fruit.  Further, since marten move great distances relative to their size, they are 
potentially important in dispersal of those plant species in the ecosystems in which they occur.  

Koehler, G.M., and M.G. Hornocker.  1977.  Fire effects on marten habitat in the Selway-Bitterroot 
Wilderness.  J. Wildl. Manage. 41:500-505.
In the long term, fire produces a mosaic of habitat types that are both used by marten and are less 
vulnerable to catastrophic loss than is the case for large expanses of homogeneous forest.  The 
short term implications were not studied.

Koehler, G.M., J.A. Blakesley, and T.W. Koehler.  1990.  Marten use of successional forest stages during 
winter in north-central Washington.  Northwest. Nat. 71:1-4.
In an area of apparently low marten density, snow tracking and associated small mammal studies 
indicated that marten use was higher in older aged spruce-fir and pine forests than in younger aged 
(less than 43 years) stands, and that use was related primarily to occurrence of voles.  Although red 
squirrel middens, which are used by marten,  were most common in older forest, marten occurrence 
was unrelated to the distribution and amount of squirrel activity.   

Koehler, G.M., W.R. Moore, and A.R. Taylor.  1975.  Preserving  the pine marten: management guidelines 
for western forests.  Western Wildlands Magazine 2(3): 31-36.
This paper introduces the concept of the marten as a “barometer” of ecosystem health.  As a 
carnivore at the top of its food chain, “...the marten may serve as an indicator of the stability of lower 
trophic levels”.  At an Idaho study area in the spruce-fir zone, voles occurred in about 80% of scats 
analyzed.  Insects and berries were important in summer and fall.  The highest incidence of marten 
use was in mesic sites with more than 30% canopy cover.  Winter tracking indicated that marten 
did not hunt in large openings, and did not cross openings larger than 100 m across.   Among the 
methods recommended for assessing particular areas for marten production capability is interview 
of local trappers.   Recommended practices for maintaining marten populations while logging are to 
leave large mature stands on mesic sites undisturbed, connecting smaller blocks with corridors, or 
using selective cutting which retains more than 30% canopy cover.  Over the long term, a diverse 
forest community is considered more beneficial than a homogeneous tract of forest, even if large, 
because of the greater susceptibility of the latter to catastrophic disturbances.  “Managers can use 
logging to partially replace fire as an agent of diversity, but mature forest communities must be 
maintained.”  Comprehensive, long-term planning is recommended.   
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Magoun, A.J., and D.J. Vernam.  1986.  An evaluation of the Bear Creek burn as marten (Martes americana) 
habitat in interior Alaska.  Final Rep., Spec. Proj. BLM and Alaska Dep. Fish Game, Fairbanks.  
58pp.
“The marten is very flexible in its selection of habitat types and, therefore, should not be depicted 
as a climax species in interior Alaska as it has in other areas. This study, and others cited, have 
demonstrated that marten are attracted to early successional habitat types and that, in fact, open 
areas such as bogs, meadows, grassy sloughs, and burns are probably important components 
of good marten habitat.  Wildfire is the primary means by which open habitat is created in interior 
Alaska, flooding and logging being less important....Managers must recognize that some stages of 
succession will be less desirable as marten habitat than others, but marten productivity in the long 
run may be higher in a mosaic of seral types than in climax forest over the same period of time.”  In 
this study, martens maintained home ranges in areas with little or no overhead canopy of live trees, 
apparently subsisting with the cover provided by coarse woody debris from fire and windthrow, 
and exploiting food resources (small mammals, berries) produced in abundance in those areas.  
There was some evidence that mortality from predation was high in the burn study area, as other 
carnivores such as foxes and lynx and raptors such as Great Horned Owls were also common 
there. 

Paragi, T.F., W.N. Johnson, D.D. Katnik, and A.J. Magoun.  1996.  Marten selection of postfire seres in the 
Alaskan taiga.  Can. J. Zool. 74:2226-2237.
The winter habitat most used by marten in this study was a new (< 10 yrs) burn which, in comparison 
to an older (25+ yrs) burn and surrounding mature forest, had the lowest canopy cover but the 
highest CWD density and fall vole biomass.  Most of the marten involved were juveniles, and it 
was speculated that they had dispersed from maternal areas in surrounding mature forest.  Further 
research on habitat requirements of parturient females is recommended.

Payer, D.C., and D.J. Harrison.  2000.  Structural differences  between forests regenerating following spruce 
budworm defoliation and clear-cut harvesting: implications for marten.  Can. J. For. Res. 30:1965-
1972
Marten avoided recent clearcuts but regularly used similarly aged stands resulting from tree mortality 
caused by defoliating insects.  Comparisons between those areas showed that “...defoliated 
stands had greater volumes of snags, downed logs, and root masses, and included taller trees.  
Although live-tree basal area was similar between stand types, our results suggest that vertical 
structure provided by large snags can offset limited availability of live trees for marten, particularly 
where coarse woody debris and understory vegetation are plentiful.”  For stands under even-age 
management, the authors recommend retention of >18 m2/ha cull trees and snags, but suggest 
that uneven-age silvicultural systems “which more closely mimic natural disturbance by defoliating 
insects” has the most promise for maintaining marten habitat in managed forests.  

Raine, R.M.  1983.  Winter habitat use and responses to snow cover of fisher (Martes pennanti) and marten 
(Martes americana) in southeastern Manitoba.  Can. J. Zool. 61:25-34.
Marten used “conifer ridges” more often than lowland habitats, and were apparently less hampered 
by deep soft snow than were fishers.

Ruggiero, L.F., W.J. Zielinski, K.B. Aubry, S.W. Buskirk, and L.J. Lyon.  1994.  A conservation assessment 
framework for forest carnivores.  Pages 1-6 in L.F. Ruggiero, K.B. Aubry, S.W. Buskirk, L.J. Lyon, 
and W.J. Zielinski (eds).  The scientific basis for conserving forest carnivores: American marten, 
fisher, lynx, and wolverine in the western United States.  USDA For. Serv., Gen. Tech. Rep. RM-254, 
Rocky Mtn For. Range Exper. Sta., Fort Collins, CO.   
An important point in this introduction to a seminal work is that extrapolation of knowledge across 
the geographic range of a species is risky.  That is, ecotypic variation occurs and, in most cases, 
its extent is not known, and that is an important consideration in local conservation planning.  The 
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authors also urge consistent use and understanding of four topics, “old-growth”, “fragmentation”, 
“dispersal”, and “natal den”.  For the first, structural attributes are considered more important than 
is age, and “late successional” is a better term than old-growth.  Fragmentation occurs when a 
large expanse of habitat is changed into a number of smaller patches of smaller total area, and 
isolated from each other by a matrix of habitats different from the original.  Fragmentation results 
in loss of stand area and stand interior area, changes in amounts of edge, and changes in degree 
of insularity.  Dispersal refers to the successful establishment of a breeding territory in an area 
distant from the natal area, and not just a long distance movement.  Finally, natal den sites (where 
parturition occurs) are exceedingly important and should be distinguished from other “dens” and 
daily resting sites.

Slough, B.G.  1989.  Movements and habitat use by transplanted  marten in the Yukon Territory.  J. Wildl. 
Manage. 53:991-997.
Marten released in an area of low initial density survived well and many established at least 
temporary residency in ranges that were similar to those measured in naturally established 
populations.  However, several animals moved long distances from the release area, in many cases 
over habitats and geographic features that had been considered potential barriers.   As in other 
areas, the primary habitats used were late successional conifer forests.     

Spencer, W.D., R.H. Barrett, and W.J. Zielinski.  1983.  Marten habitat preferences in the northern Sierra 
Nevada.  J. Wildl. Manage. 47:1181-1186.
Above 2050 m, marten used habitats with typical “old-growth” characteristics more than other types, 
but below that elevation they preferred lodgepole pine sites near meadows or riparian areas.  Most 
activity and resting was in stands with 40-60% canopy closure, and there was an avoidance of 
stands with less than 30% closure.  The most common feature of both resting and foraging sites 
was the presence of squirrel feeding sign.

Wilbert, C.J., S.W. Buskirk, and K.G. Gerow.  2000.  Effects of weather and snow on habitat selection by 
American martens (Martes americana).  Can. J. Zool. 78:1691-1696.
This is another elaboration of the selection, by martens, of resting sites that contribute to energetic 
efficiency.  In this case, precipitation and temperature variables were measured and examined in 
the context of resting sites used by radio-collared martens in Wyoming.  Although resting sites 
in tree canopies, even in xeric sites (pine) were common in summer, winter sites (selected on 
colder days and on days with abundant snowfall) were mostly in older spruce-fir types.  “Retaining 
stand features of complex physical structure near the ground through time should enhance resting 
habitat for martens in Rocky Mountain forests, and may have population-level effects on survival in 
winter.”  

I - DENS, RESTING SITES AND SUBNIVEAN ACCESS
Adair, W.A., J.A. Bissonette, and B.J. Hearn.  2000.  American  marten resting-site characteristics in 

western Newfoundland.  Pages 2-3 in Abstracts, 3rd International Martes Symposium, Corner Brook, 
Newfoundland.  
Newfoundland marten prefer large snags, live trees, and downed logs for resting and den sites, 
when they are available.  The original paper apparently also includes an adaptive management 
strategy for protecting snags and enhancing CWD to improve habitat for marten in younger forests 
(no details here).

Bissonette, J.A., and S.S. Sherburne.  1993.  Subnivean access: the prey connection.  Proc. Internat. 
Congr. Game Biol. 21 (Vol.1):225-228.
Points at which martens entered cavities beneath the snow supported similar levels of coarse 
woody debris but significantly higher prey densities than potential access points which they did not 
use.  That results suggests that the value of CWD and related structures to martens is primarily  in 
its contribution to the production and support of prey species.
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Bull, E.L., and T.W. Heater.  2000.  Resting and denning sites of American martens in northeastern Oregon.  
Northwest Sci. 74:179-185.
In May through October, martens commonly rested on natural platforms (witches’ brooms) in trees, 
but selected sites beneath the snow and/or natural cavities in trees and downed logs in winter.  Of 
30 natal and post-natal dens recorded, 12 were in tree cavities (mostly in snags), 11 were in hollow 
logs, 5 were underground, and 2 were in man-made slash piles.  Trees and logs supporting den 
use by martens were generally large, averaging 83 cm dbh for the former and 73 cm diameter 
at the largest end for the latter.  “Incorporating habitat needs of martens in forest management 
practices by retaining coarse woody debris and trees with brooms is one component necessary for 
maintaining viable populations of the species.”    

Buskirk, S.W.  1984.  Seasonal use of resting sites by marten in south-central Alaska.  J. Wildl. Manage. 48:
950- 952.
“Resting sites may be important because they reduce thermoregulatory costs and provide protection 
from predators”.  Of 37 resting sites identified, 26 were in red squirrel middens and 24 of those 
were active.  Middens were used most in winter.  Of the remaining sites, 6 were ground burrows 
of unknown origin and 3 (all in spring) were in squirrel tree nests.  A close spatial and habitat 
relationship between marten and red squirrels, with only some predation involved, was indicated. 

Buskirk, S.W., H.J. Harlow, and S.C. Forrest.  1988.  Temperature regulation in American marten (Martes 
americana) in winter.  Nat. Geog. Soc. Res. Rep. 4:280-218.
Detailed studies confirmed that marten are not well adapted morphologically to cold conditions.  They 
survive in winter environments with ambient temperatures consistently below the thermoneutral level 
by a combination of physiological and behavioral adaptations.  Specifically, during resting periods 
that ranged from 1.5 to 41 hours in duration (mean 10.0 hours), they reduced body temperature 
and thereby reduced temperature gradients across their bodies, and they selected resting sites 
that were usually warmer than ambient temperatures (usually below the snow cover, associated 
with CWD) and which could be warmed still further by the animal’s own heat loss.  The duration of 
resting periods was cued to the chilling power of the air during the preceding activity period, i.e., 
longer under cold conditions.

Buskirk, S.W., S.C. Forrest, M.G. Raphael, and H.J. Harlow.  1989.  Winter resting site ecology of marten in 
the central Rocky Mountains.  J. Wildl. Manage. 53:191-196.
In a Rocky Mountains study area, patterns of use and re-use of resting sites provided evidence 
that marten discriminated in their use of resting sites, and that suitable sites were not omnipresent 
in marten home ranges.  Adult marten used spruce-fir stands (where CWD was largest) for resting 
more often than expected on the basis of spatial availability and used pine forest less, although 
juvenile resting habitat use was proportional to availability.  Resting sites were closer to streams and 
lakes than expected.  “The importance of resting where coarse woody debris is available to provide 
thermal cover may explain the apparent dependence of marten on old-growth forest in the central 
Rocky Mountains in winter.” 

Chapin, T.G., D.M. Phillips, D.J. Harrison, and E.C. York.  1997.  Seasonal selection of habitats by resting 
martens in Maine.  Pages 166-181 in Proulx, G., H.N. Bryant, and P.M. Woodard (eds).  Martes: 
Taxonomy, Ecology, Techniques, and Management. Proc. 2nd International Martes Symp., Prov. 
Mus. Of Alberta, Edmonton. 
This study, carried out in Maine over a four-year period, documented 73 resting sites of 28 radio-
collared martens in summer and 67 resting sites of 36 martens in winter.  The general pattern was 
consistent with that observed in similar studies elsewhere, with most summer sites (68%) in snags 
or trees above ground and most winter sites (93%) beneath the snow and/or underground.  Aside 
from that, no seasonal selection for particular forest types (deciduous, mixed, or coniferous) or 
structural characteristics were apparent, suggesting that the availability of resting sites was not a 
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limiting factor anywhere in that study area.  Winter resting sites often occurred in association with 
thick patches of small (regenerating) conifers, which were believed to provide subnivean spaces 
that were both accessible and locally continuous.       

Corn, J.G., and M.G. Raphael.  1992.  Habitat characteristics at marten subnivean access sites.  J. Wildl. 
Manage. 56:442-448.  
Marten accessed dens and foraging areas beneath the snow at openings created by emerging logs 
or trees.  Accessed sites contained more large, hard CWD than in surrounding stands.  The authors 
conclude that CWD is an important component of marten winter habitat, and that providing and 
maintaining it in managed forests and fire driven ecosystems of the central Rocky Mountains will 
require “specific management efforts”. 

Holyan, J.A., L.L.C. Jones, and M.G. Raphael.  1998.  American  marten use of cabins as resting sites in 
central Oregon.  Northwest. Nat. 79:68-70.
This paper documents several instances of martens using anthropogenic structures, particularly 
cabins in remote areas, as resting sites.  These observations indicate that the species is more 
adaptable than some previous accounts had suggested.

Jones, L.C., M.G. Raphael, J.T. Forbes, and L.A. Clark.  1997.  Using remotely activated cameras to monitor 
maternal dens of martens.  Pages 329-340 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  
Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of Alberta, Edmonton.
Although intended primarily to describe the camera study technique, this paper is of interest in its 
description of natal and maternal dens used by 6 female marten in a pine dominated landscape 
(south-central Oregon) over a three year period.  Of 32 dens documented, 12 (37.5%) were 
associated with human activity (10 in slash piles and 1 each in a cut stump and a felled log.  The 
other 20 included 6 in standing dead trees (3 ponderosa pine and 3 lodgepole pine), 5 in live trees 
(all ponderosa pine) and 9 in fallen dead trees.  These dens were occupied between early May and 
early August, and individual females usually used 2-3 dens in any one year.   

Martin, S.K., and R.H. Barrett.  1991.  Resting site selection by marten at Sagehen Creek, California.  
Northwest. Nat. 72: 37-42.
Of 155 marten resting sites documented, most (74%) were in snags, stumps, logs and tree canopy.  
In general, live trees were avoided and the snags, stumps and logs selected were larger than the 
average available.  “Preserving large snags and naturally occurring logs, and leaving cull logs and 
high stumps after timber harvest should benefit marten.”

O’Neil, T.A.  1980.  Pine marten maternal den observations.  Murrelet 61:102-103.
The den described, occupied by an adult female and at least two juveniles, was in a granite outcrop 
at approximately 1970 m elevation, subalpine fir habitat, in west central Montana.

Pearson, D.E., and L.F. Ruggiero.  2001.  Test of the prey-base hypothesis to explain use of red squirrel 
midden sites by American martens.  Can. J. Zool. 79:1372-1379.
In live-trapping studies over five years, small mammals (particularly red-backed voles and shrew), 
were more abundant at squirrel middens than at non-midden sites.  However, further research 
indicated that result was an artifact of middens being located in generally richer areas in which 
small mammals were more abundant regardless of midden presence.  The authors concluded that 
selection by martens of resting sites at or near squirrel middens is not necessarily related to prey 
abundance in those areas.

Raphael, M.G., and L.L.C. Jones.  1997.  Characteristics of resting and denning sites of American martens 
in central Oregon and western Washington.  Pages 146-165 in G. Proulx, H.N. Bryant, and P.M. 
Woodard (eds).  Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of 
Alberta, Edmonton. 
The two areas differed in several ways, with the Oregon site drier and more heavily logged than 

  67              WILDEOR WILDLIFE RESEARCH AND CONSULTING



that in Washington.  Washington animals used live trees and snags for both resting and denning 
much more often than did those in Oregon, while those in Oregon used horizontal logs and logging 
slash to a much greater extent.  The observations generally confirmed that physical structures were 
more important features of forest stands than was species composition, and that large structures 
(trees, snags, and logs with diameters 50 cm dbh or larger) were selected at rates significantly 
greater than predicted from availability.  When natural sites were scarce, marten used artificial 
structures such as slash piles with pieces in the requisite size classes, although slash piles were 
less used in winter.  Minimum retention of 1.4 large live trees, 0.6 snags, 0.2 logs, and 0.4 slash 
piles per ha (Washington) and 0.2 live trees, 0.3 snags, 0.6 logs, and 1.3 slash piles (Oregon) were 
estimated to be sufficient to meet the denning and resting needs of martens with the home range 
sizes documented in those areas.  

Ruggiero, L.F., D.E. Pearson, and S.E. Henry.  1998.  Characteristics of American marten den sites in 
Wyoming.  J. Wildl. Manage. 62:663-673.
The locations and characteristics of 18 natal dens (where parturition occurred) and 97 maternal 
dens (where young were present but not born) are described and compared.  The most common 
feature at natal den sites was the presence of one or more squirrel middens.  Such dens were 
usually located in a large structure (snag or log) within the midden.   Maternal dens were less 
often associated with squirrel middens, but also involved large, secure structures such as rock 
piles, snags of 50cm dbh or larger, logs of 45 cm diameter or larger, and piles of woody logging 
debris.  None of the natal dens and only two of the 97 maternal dens were in live trees, and only 
one was underground.  In concluding remarks, the authors note that the large woody material used 
by denning female martens may take more than 250 years to develop, and that a low availability of 
den sites may limit some marten populations. 

Sherburne, S.S., and J.A. Bissonette.  1993.  Squirrel middens influence marten (Martes americana) use of 
subnivean access points.  Amer. Midl. Nat. 129:204-207.
The presence of squirrel middens more strongly influenced subnivean access by marten than did 
the nature and quantity of CWD.

Sherburne, S.S., and J.A. Bissonette.  1994.  Marten subnivean  access point use: response to subnivean 
prey levels.  J. Wildl. Manage. 58:400-405.
The primary factor influencing marten selection of subnivean access points was prey density at that 
site, but CWD was an important component facilitating the access.  Accumulated CWD, usually 
most abundant in older forests, is necessary to provide the forest floor structure needed by marten 
to forage effectively in winter.

Taylor, S.L., and S.W. Buskirk.  1994.  Forest microenvironments and resting energetics of the American 
marten Martes americana.  Ecography 17:249-256.
The morphology of marten is considered “paradoxical....for winter survival”.  It does not have thick fur 
or large fat reserves, it’s long, thin shape results in a high surface to volume ratio (which is inefficient 
thermally), yet it remains active throughout the winter in its mostly northern geographic range.  
High heat loss in winter would require increased intake of food, but that in turn requires increased 
expenditure of energy in conditions that are often difficult and in situations that increase exposure to 
predators.  Lacking morphological and physiological adaptations to reduce thermoregulatory costs, 
martens compensate with behavioral adaptations, spending inactive periods in sites such as hollow 
logs and under the snow where body heat is conserved.  This study involved some very detailed 
measurements of wind, temperature, and moisture conditions to confirm that marten selection of 
various resting sites is energetically and ecologically advantageous.  The importance of maintaining 
suitable winter denning structures in marten habitat is emphasized.  
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J - FORESTRY INTERACTIONS AND RELATIONSHIPS 
Adair, W.A., and J.A. Bissonette.  2000.  Forecasting American  marten habitat dynamics in western 

Newfoundland: A matter of finding the right crystal ball.  Page 1 in Abstracts, 3rd International Martes 
Symposium, Corner Brook, Newfoundland.
Two simulation models are described, one based on conventional “habitat suitability”consideratio
ns and the other on the needs of a typical female marten raising a litter.  They are being used in 
Newfoundland to compare “reserve-based old-growth forest protection efforts with more intensive 
management techniques designed to optimize the production of marten habitat resources”.    

Adamowicz, W.L., and B.S. Condon.  1997.  Socio-economic aspects of marten management.  Pages 395-
406 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  Martes: taxonomy, ecology, techniques, 
and management.  Prov. Museum of Alberta, Edmonton. 
The traditional market-based values of marten can rarely compete with conflicting values from 
industry on the same land base.  However, the species’ non-market values, such as enhancement 
of recreation experiences or its links to other ecosystem components of value to society, may be 
significant.  “Passive use” values (willingness to pay) are increasingly being used in economic 
evaluation of resource use, and important precedents involving that methodology are presented.  
In a case study for the officially “threatened” Newfoundland marten, it was shown that non-
market values associated with maintaining a forest reserve for marten exceeded direct market 
and employment values to the forest industry for that area.  That analysis assumed that marten 
preservation and forestry activity are mutally exclusive, and that may indeed now be the case for 
the Newfoundland situation.  However, in other areas it may be possible (and economically more 
efficient) to maintain both marten and forestry values.  

Baker, J.  2003.  The Ontario marten research project.  Martes Working Group Newsletter 11(1):3-4.
The marten has been a “featured management species” in the boreal and Great Lakes regions of 
Ontario since 1994, with attendant habitat management guidelines that forest managers in those 
areas are required to follow.  However, it is still unclear whether the guidelines are adequate and 
whether they serve the interests of either the forest industry or trappers.  This paper is a preliminary 
report on a large-scale research project that is being undertaken in western Ontario, in two large 
landscapes (each >750 km2: one under active forest management and the other not).  More than 
100 martens had been radio-collared by winter 2002-03, although contact for about half of them had 
been lost by January, presumably due to dispersal.  Several juveniles are known to have dispersed 
more than 250 km.  The study is due to be completed in 2006.  

Beaudette, P.D.  1991.  Forest management planning for marten habitat supply - the New Brunswick 
experience.  Abstract, Paper Pres. at 1st International Martes Symposium, Laramie, Wyo., 29 May 
- 1 June 1991.
Marten have been extirpated from 40% of their former range in New Brunswick.  Marten habitat 
models are included in all wood supply models for forest planning on Crown Land (48% of the 
provincial land area) to allow “simultaneous monitoring of wood and habitat supplies”.  More and 
better information (both qualitative and quantitative) on components of stand level “structure” is 
needed. 

Beaudette, D.  2000.  Use of American marten (Martes americana) as a forest management indicator.  Page 
6 in Abstracts, 3rd International Martes Symposium, Corner Brook, Newfoundland. 
In New Brunswick, the marten has been used since 1992 as an indicator of the vertebrate wildlife 
communities that occur in older conifer forests.  Habitat objectives are being developed based on 
needs to support a target population and distribution of marten at a “balance between the extremes 
of minimum viable population estimates at the low end and desired harvest targets for marten at 
the other.”  Habitat objectives over 172,000 ha of older (60 years plus) forests, developed in terms 
of stand structure, minimum patch sizes, and spatial distribution over the landscape, resulted in 
reduction of approximately 10% of the sustainable wood harvest over that area.  Attempts to refine 
the habitat definitions and management strategies are in progress.
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Bissonette, J.A.  1991.  Regression in forest successional stages and its implication for core sensitive 
species: a global look at marten habitat futures.  Abstract, Paper Pres. at 1st International Martes 
Symposium, Laramie, Wyo., 29 May - 1 June 1991. 
It is argued that, in general, marten populations decline as mature forests are cut, and that pattern 
will likely continue as a consequence of the “North American free enterprise system” (which is 
) “....not sympathetic to environmental concerns”.  The author concludes that “....although there 
are gaps in our ecological knowledge of marten biology, we do know enough to manage them 
more effectively, and that management can only be successful if based on a regional or landscape 
scale.”

Bissonette, J.A., R.J. Fredrickson, and B.J. Turner.  1989.  American marten: a case for landscape-level 
management.  Trans. N. Amer. Wildl. Nat. Resourc. Conf. 54:89-101.
This paper represents an attempt to balance the needs of the officially “threatened” Newfoundland 
pine marten, with the equally dire economic needs of western Newfoundlanders, where forestry is 
virtually the only industry.  Based on relevant local marten habitat use data, and given a continuing 
pressure (both industrial and natural) on “old-growth”, a landscape level approach using GIS 
methods is recommended.  The key appears to be in recognizing that the Newfoundland marten 
is “core sensitive”,  requiring isodiametric residual patches of 15 ha or larger, and with connectivity 
(riparian corridors etc.) between them.  The authors do not recommend trying to maintain such 
patches in perpetuity, but rather advocate providing for replacement in long-term plans.  

Bowman, J.C., J-F. Robitaille, and W.R. Watt.  1996.  Northeastern Ontario Forest Ecosystem Classification 
as a tool for managing marten habitat.  For. Chron. 72:529-532.
Examination of the same snow-tracking data used in Bowman and Robitaille 1997 (above) 
confirmed that particular forest site types differed in their use by, and importance to, marten 
and therefore that a “coarse filter” approach using Forest Ecosystem Classification is useful in 
preliminary consideration of local marten habitat management.  In the northeastern Ontario study 
area involved, only a few of 22 types (all dominated by black spruce) showed preferential use by 
marten and several (mostly those dominated by hardwoods) were largely avoided.  Among conifer 
types, those on xeric sites were used little, a result believed related at least in part to the relative 
absence of CWD on those sites.

Brainerd, S.M., J.-O. Helldin, E. Lindstrom, and J. Rolstad.  1994.  Eurasian pine martens and old 
industrial forest in southern boreal Scandinavia.  Pages 343-354 in S.W. Buskirk, A.S. Harestad, 
M.G. Raphael, and R.A. Powell (eds).  Martens, sables, and fishers: biology and conservation.  
Comstock, Ithaca, N.Y. 
The primary applicability of this paper relates to the fact that most forests in Europe are intensively 
managed, but that the species persists and uses a wide variety of forest age classes and other 
habitats.  However, the important point is that it is only persisting, not thriving, in many of those 
areas.  The potential for misinterpreting the presence of an animal in a particular habitat as an 
indication of preference for that habitat is underscored by the following conclusion: “At the individual 
level, martens can exploit a wide variety of forest ages and types.  At the population level, however, 
densities should be highest where reproduction and survival are maximized.”

Chapin, T.G., D.J. Harrison, and D.D. Katnik.  1998.  Influence of landscape pattern on habitat use by 
American marten in an industrial forest.  Conserv. Biol. 12:1327-1337.
The study area, in Maine, was characterized by extensive timber harvesting (almost 50% clearcut in 
the previous 15 years) and intensive trapping.  It was demonstrated that viable marten populations 
can exist under such circumstances if residual forest patches of sufficient size and accessibility 
to marten are maintained.  In that area, female home ranges (mean = 260 ha) contained mostly 
residual forest (contiguous stands with trees >6 m in height and canopy closure >50%), of which a 
median of 150 ha was in a single patch.  Comparable figures for males were 450 ha (home range) 
and 247 ha (single patch).  Many residual patches in the study area were not used by marten 
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because they were too small and/or too far from occupied patches.  The authors  caution that the 
operable definition of “residual forest” in terms of marten use may vary regionally, but conclude that  
“....reducing fragmentation by consolidating clearcuts and retaining large residual patches would 
help to maintain resident marten in extensively logged landscapes”.      

Clark, T.W., and T.M. Campbell.  1977.  Short term effects of timber harvests on pine marten behavior and 
ecology.  Unpubl. Rep., Univ. Idaho, Moscow.  60pp.
Marten did not use harvested sites, even in partial cut areas, for at least one year after harvest.  
Selective cuts removed 57% of harvestable trees within harvest blocks, but the mesic ground 
conditions favoring red-backed voles, the primary marten prey in the area, were retained.  The one 
clearcut studied removed 84% of standing trees and ground conditions became xeric.  

Eastman, D.S., C. Bryden, M. Eng, R. Kowall, H. Armleder, E. Lofroth, and S. Stevenson.  1991.  
Silviculturists and wildlife habitat managers: competitors or cooperators?  Trans.  N. Amer. Wildl. & 
Nat. Res. Conf. 56:640-651.
This paper focuses on the challenges of maintaining “old-growth dependent” wildlife species in 
British Columbia.  It is noted that although such species will be afforded some security within 
habitat reserves, “...it is unlikely that enough old-growth will be protected to meet viability and other 
management objectives for most species.”  The paper uses the example of and provides specific 
recommendations for 5 species, including marten, for which the key is said to be reconstruction 
or mimicking of the structural features found in undisturbed, suitable habitat.  In the SBS zone of 
northern and central BC, applicable CWD specifications would be 100 m3 per hectare of logs greater 
than 20 cm diameter and 5 m2 basal area of snags.  Selection logging is preferred over clearcutting, 
because it can  more readily provide for rentention of the structural complexity required. 

Fuller, A.K., and D.J. Harrison.  2000.  Influence of partial harvesting on habitat selection by American 
marten in an industrial forest landscape.  Page 14 in Abstracts, 3rd International Martes Symposium, 
Corner Brook, Newfoundland. 
On a study area in Maine, marten showed no selection between mature and partial harvest stands 
in summer, but selected both against young forests (<6 m tree height) in that season.  In winter, they 
selected for mature forest and/or increased the size of their home ranges in partial harvest areas.  
“We suggest that partial harvest stands retain basal areas >18 m2/ha and be positioned within a 
mature forest mosaic to provide for seasonal shifts in home ranges of marten within landscapes with 
extensive forest harvesting.”

Fuller, A.K., H.J. Lachowski, and D.J. Harrison.  2000.  Stand- level responses of marten and prey to forest 
management: do marten respond to distribution of prey?  Page 15 in Abstracts, 3rd International 
Martes Symposium, Corner Brook, Newfoundland. 
Small mammals used as prey by marten in Maine, especially red-backed voles, deer mice, and 
certain shrews, were most abundant in partially harvested and mature stands and least abundant 
in young regenerating stands and, in summer, marten habitat use varied accordingly.  However, 
snowshoe hares were least abundant in partial harvest stands and, because they are an important 
item in the winter diet, it was believed that partial harvest areas were less important to marten in 
that season.

Gyug, L.W.  2000.  Timber-harvesting effects on riparian wildlife and vegetation in the Okanagan Highlands 
of British Columbia.  Wildl. Bull. No. B-97, BC Environment, Victoria. 112pp.
This study is of particular interest in that it was undertaken within the Okanagan Shuswap LRMP 
area.  Although it also addressed other animals, the results for selected mammals are of primary 
interest here.  Martens and all of their potential prey species (voles, squirrels, hares) used riparian 
corridors as well as upland sites.  Partial cut (up to 30% removal) and full riparian reserves were 
used equally by all of those species.  Red-backed voles were replaced by meadow voles in riparian 
areas that were clearcut, and marten use of such areas was minimal.  Recommendations in the 
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Riparian Management Area Guidebook (Forest Practices Code) do not look after marten and prey 
habitat needs in the higher (headwaters) of streams in this area, in terms of connectivity, wildlife 
trees, and CWD. 

Hargis, C.D., and J.A. Bissonette.  1997.  Effects of forest fragmentation on populations of American marten 
in the Intermountain West.  Pages 437-451 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  
Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of Alberta, Edmonton. 
Marten density declined with increasing fragmentation as measured by the proportion of the 
landscape unforested.  Although structural attributes at the stand level are getting some attention 
in marten habitat management, forests with those attributes may not be suitable if they are highly 
fragmented.  The fragmentation effect on this study area was larger than expected, with marten use 
apparently ceasing when the unforested component exceeded 25% of a particular landscape.

Hargis, C.D., J.A. Bissonette, and D.L. Turner.  1999.  The influence of forest fragmentation and landscape 
pattern on American martens.  J. Appl. Ecol. 36:157-172.
In this very detailed study in Utah’s Uinta Mountains, an index of marten abundance based on 
summer captures was examined for correlations with a large variety of habitat features at both the 
stand and landscape level.  In a series of 18 study sites in which forest fragmentation (natural and 
clearcut openings) ranged progressively from 2% to 42%, differences in capture rates were best 
explained by differences in the percentage of fragmentation.  Structural features and prey abundance 
were similar among sites, and therefore did not appear to contribute to observed capture rates.  
Little or no marten activity was detected in sites with >25% in non-forested openings, even though 
connectivity was maintained.  It is noted that clearcuts in that area, as is typical in the American 
west, are stripped clean of vegetation and debris, and are slow to recover, and that a higher level of 
fragmentation might be tolerated if that were not the case (i.e.., if clearcuts were planned to be more 
usable by marten), and if cutting patterns were designed to maximize the amount of “forest interior” 
remaining.  Under existing forest practices for the Utah study area, the authors recommended that 
timber harvests be restricted to less than 25% of landscapes equal to or larger than 9 km2, and that 
cuts be clustered or limited to a single large “progressive” patch.

Harrison, D.J., D.C. Payer, A.K. Fuller, J.A. Hepinstall, and D.D. Katnik.  2000.  Landscape thresholds and 
response to fragmentation by American marten.  Pages 19-20 in Abstracts, 3rd International Martes 
Symposium, Corner Brook, Newfoundland. 
This is an evaluation of “143 marten years” of radio-tracking data from several locations over a 10-
year period (1989-1998).  It is concluded that although marten are able to substitute intermediate 
seral stages (forests 6-9 m tree height) and partially harvested mature stands to meet “landscape-
level habitat preferences” (i.e., are not completely old-growth dependent), early seral forest (<6 m) 
is clearly not suitable habitat.  Further, decline of marten populations “...in response to fragmentation 
of forests by even-aged harvesting practices” is not linear, occurring precipitously at “threshold 
levels”.  Marten decline to less than 5% of former numbers once clearcutting reaches 60% of the 
local landscape. 

Huggard, D.J.  1999.  Marten use of different harvesting treatments in high-elevation forest at Sicamous 
Creek.  Res. Rep. No. 17, British Columbia Min. of Forests, Research Branch, Victoria.  17pp.
This snow-tracking study, conducted in an experimental area three years after timber harvest 
in several patterns (10 ha clearcut, arrays of 0.1 and 1.0 ha patch cuts, and individual tree 
selection partial cut) confirmed the avoidance by marten of larger openings and the preference 
for undisturbed forest and sites with abundant CWD.  Preference was also shown for wetter site 
series, and certain “edges”.  Although limited by the size of the study area in relation to “normal” 
timber harvest operational areas, and the fact that the area was surrounded by uncut forest, this is 
one of the more pertinent information sources for marten related forestry practices in southern B.C.   
(Note: although outside the time frame for this review (post-1997), this paper was both available and 
important in the present context).
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Huggard, D.J., W. Klenner, and A. Vyse.  2000.  Identifying and managing fauna sensitive to forest 
management: examples from the Sicamous Creek and Opax Mountain silvicultural systems sites.  
Pages 235-239 in L.M. Darling (ed).  At Risk: Proceedings of Conf., Biology and management of 
species and habitats at risk, Vol. 1,  Kamloops, B.C.  British Columbia Min. Environment, Lands and 
Parks, Victoria. 
This study is of particular interest since the two research sites referenced are both in the Okanagan 
Shuswap LRMP area.  The authors argue that conservation of biodiversity requires attention 
to species and habitats that may not be formally “at risk”, but are nevertheless sensitive to 
management.  They suggest three criteria for assigning research priorities in relation to forestry 
operations: 1) Species (or closely related ones) that are extirpated, endangered or threatened 
elsewhere: examples - marten and spruce grouse in Europe and eastern Canada. 2) Keystone 
species or habitat elements, i.e., those known to play a central role in forest ecosystems: examples 
- red-backed vole, snags, CWD.  3) Little known taxa (“Ignorance of a species threatens it existence, 
and can also produce costly surprises to forest managers when a little-known species suddenly 
becomes a management issue”: examples - spotted owl, marbled murrelet, certain insects.  They 
conclude that “Projects like those at the Sicamous Creek and Opax Mountain silvicultural systems 
sites help provide applied information that will keep species and habitat elements off our “at risk” 
lists.  Investment in obtaining such information now should pay off by preventing the need for 
expensive, contentious, and risky preservation or recovery programs.”

Kelly, J.P.  1982.  Impacts of forest harvesting on the pine marten in the central interior of British Columbia.  
Unpubl. MSc Thesis, Univ. Alberta, Edmonton.  54pp.
This was the first official study of marten-forestry relationships in BC and, although of relatively short 
duration and based on small samples, it produced some convincing evidence of population effects 
on marten, and economic effects on trappers, from forest harvesting and silvicultural activities in the 
area around Prince George.   

Lieffers, V.J., and P.M. Woodard.  1997.  Silvicultural systems for maintaining marten and fisher in the boreal 
forest.  Pages 407-418 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  Martes: taxonomy, 
ecology, techniques, and management.  Prov. Museum of Alberta, Edmonton. 
Silviculture research and operations have long been directed to the purely economic considerations 
of shortening rotations and cutting cycles,  reducing costs, and reducing losses to fire, insects, 
and disease.  Until recently, despite changing mandates in forest management, there has been 
little attention to the task of regenerating ecosystems rather than just trees.  Clear-cut harvesting 
systems are the most common in the boreal forest, and they generally do not regenerate to 
“natural”conditions, regardless of their size and shape relative to natural disturbance events.  
Under even-aged management, shelterwood systems are the most likely to provide for continuing 
and regenerating marten habitat.  However, uneven-aged systems (single tree or group selection) 
are probably the most compatible with marten habitat needs.  Stand-tending, particularly certain 
thinning practices, may also be beneficial in the regenerating forest.  

Lofroth, E.C.  1993.  Scale dependent analyses of habitat selection by marten in the sub-boreal spruce 
biogeoclimatic zone, British Columbia.  Unpubl. MSc Thesis, Simon Fraser Univ., Burnaby, B.C.  
109pp.
Although based on a relatively small sample of instrumented animals, this is a landmark study in 
B.C., analyzing marten habitat use at the landscape, stand, and patch scales.  At the landscape 
level, marten preferred mature to old-growth seral stages on mesic to hygric sites.  There were no 
clear habitat preferences at the stand level, although there was an avoidance tendency for young 
seral stages and xeric sites.  The apparent lack of selectivity at the stand scale was believed to 
be due to its being overshadowed by the landscape level selectivity.   At the patch scale, marten 
favored  habitats with intermediate conifer canopy cover (20-60%), relatively little deciduous tree 
and shrub cover, abundant snags, intermediate stocking of medium to large diameter trees, and  
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large amounts of large (>20 cm diameter), hard (little decay) CWD.  Preliminary recommendations 
for planning at the landscape level, and for silvicultural treatment at stand and patch levels are 
provided.

Lofroth, E.C., and J.D. Steventon.  1990.  Managing for marten winter habitat in interior forests of British 
Columbia.  Pages  66-76 in A. Chambers (ed).  Wildlife forestry symposium, Forest Resource Devel. 
Agreement 160, Forestry Canada, Victoria,B.C.
Marten are the mainstay of the B.C. trapping industry.  Habitat needs are primarily elaborated in 
relation to winter, in relation to foraging opportunities, mobility, and thermoregulatory costs.  Partial 
or selective cutting systems which leave about 50% basal area (minimum of 20 m2/ha), 30% 
canopy closure, and sufficient CWD are recommended.  Where even-aged systems are used, 
retaining 50% of the timber in patches of 25 ha or larger and separated by about 100 m or less 
is recommended at the minimum.  Details on silvicultural considerations to minimize the return of 
cutblocks to productive marten habitat are provided.  Provision of CWD is fundamental in that effort.  
The authors believe that marten will use “suitably managed” second growth stands.

Marshall, W.H.  1951.  Pine marten as a forest product.  J. Forestry 49:899-905.
This paper provides some preliminary life history information for the species.  Of some interest, 
in relation to a review of North American harvest records, is the statement “Only British Columbia 
shows a real return and sustained yield of marten.  This is undoubtedly due to the “registered 
trapline” system which, while it guarantees a trapper sole rights to trap an area, also requires him to 
handle his cropping on a continuing basis.”

O’Doherty, E.C., L.F. Ruggiero, and M.G. Raphael.  2000.  Winter responses of American marten to small 
clearcuts in south-central Wyoming.  Page 35 in Abstracts, 3rd International Martes Symposium, 
Corner Brook, Newfoundland. 
Noting that large clearcuts are becoming obsolete in spruce-fir forests in the central Rocky 
Mountains, this study evaluated marten movements before, and for five years after, an experimental 
forest manipulation that created 240 small clearcuts (about 1.5 ha each) in a forest matrix of 
unspecified size.  “Although these clearcuts were relatively small (typically 100-200 m in the 
smallest dimension), martens still seemed to avoid crossing them in winter.”  

Poole, K., A. Porter, A. deVries, C. Maundrell, S. Grindal, and C.C. St. Clair.  2003.  Effects of forest removal 
on martens in a deciduous-dominated forest.  Martes Working Group Newsletter  11(1):4-5.
Over a four year period, these researchers monitored 52 radio-collared martens in an aspen-
dominated area of northeastern BC.  Despite the fact that the area would not normally be identified 
as marten habitat under the “old-growth dependent” scenario characterizing most descriptions 
of the species, the studied animals included numbers of resident adults which were maintaining 
themselves and surviving well.  Management removal of immature forest cover over 17% of the 
study area resulted in some home range shifts, but no detectable changes in population level.   

Potvin, F.  1998.  Marten and clearcutting in the boreal forest: a telemetry and GIS study.  Martes Working 
Group Newsletter 6(1):8-9.
This Quebec study, which involved radio-tracking of a large sample of martens over a four-year 
period, confirmed that the animals did not persist in large clearcuts, but that they did not appear 
to exclusively require a predominance of mature or overmature stands in their home ranges.  For 
“maintaining” the species at a local scale, it is recommended that “...50% forest be preserved inside 
10 km2 units, and that <30% of the area be clearcut.”  The author concluded that “Because it has 
a large home range and rather specific habitat needs, marten is a first choice species for forest 
management planning at the landscape level.”   

Potvin, F., and L. Breton.  1997.  Short-term effects of clearcutting on martens and their prey in the boreal 
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forest of western Quebec.  Pages 452-474 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  
Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of Alberta, Edmonton. 
Based on a large sample of collared animals, marten residing in a forest in which there had been 
extensive clearcutting had larger home ranges, longer daily movements, and higher mortality than 
those in uncut control blocks.  However, livetrapping success (the measure of abundance) was not 
uniformly poorer in the cutover area.  Unlike the case in most other studies, there was no significant 
difference in home range size between the sexes (averaging about 7-8 km2).   Red-backed voles 
and snowshoe hares were less abundant on the cutover, and hares declined to the cyclic low during 
the study.   

Potvin, F., L. Belanger, and K. Lowell.  2000.  Marten habitat selection in a clearcut boreal landscape.  
Conserv. Biol. 14: 844-857.
This study was undertaken in a black spruce dominated area of western Quebec.  The area had 
been affected by spruce budworm outbreaks 20-25 years previously, and was being logged by a 
“protection of regeneration” clearcut method.  Radio-collared martens in the area avoided open 
(relatively unvegetated) cutovers less than 20 years old, but used closed stands of that age (thick 
regeneration following both logging and budworm damage) in proportion to their availability.  Unlike 
the case in most areas, the animals selected deciduous and deciduous-mix types over conifer 
and conifer mix stands.  That result was believed to be related to the relative absence of CWD 
and understory cover in the conifer stands, in comparison to thick conifer sapling cover in the 
deciduous stands (mostly regeneration following budworm infestations.  Based both on findings in 
this study and published results in the literature, the authors recommend applying management at 
the landscape level.  Specifically, for 10 km2 blocks, retain at least 50% of the area in uncut forest 
>30 years old, preferably in blocks of    100 ha or more in size to maximize core and minimize 
clearcut edges.  They note that cutblocks need not be small, since they will become the larger 
uncut component in 30+ years.  They further recommend that cutovers within the 10 km2 blocks 
not exceed 30% of the total area within a 30 year period.  Connectivity between forest patches is 
needed, but can usually be supplied by riparian buffers. 

Proulx, G.  2001.  Characteristics and management of American marten habitat at stand and landscape 
levels.  Unpubl. Rep., British Columbia Ministry of Forests, Prince George For. Dist., Prince George, 
B.C.  72pp.
This project was undertaken in response to a request for information to improve marten habitat 
management in the area covered by the Prince George LRMP.  Specific direction from the LRMP 
was to “manage marten habitat to provide opportunity for population levels to increase” The project 
involved a comprehensive review of the pertinent literature, and a tailoring together of detailed 
recommendations from a variety of studies throughout the North American range of the species.  
Summarily, those recommendations are as follows:

 At the Landscape Level:

1) Identify a landscape currently suitable for marten production (natural characteristics and logging 
history considered).

 2) Determine a viable landscape unit size (an example provided is based on 20 km2 ).

3) Plan for retention of 50% or more of that unit as “marten habitat”, in patches of 1 km2 or larger, 
with connectivity corridors. (Duration depending upon rated of advancement of cut component to 
use by martens—80 years suggested).

4) Maintain total fragmentation (natural and anthropogenic disturbances) to less than 30%, with 
potential for some small patch cuts (0.1 - 1.0 ha) up to that level (once every 80 years).

5) In the remainder of the area, plan cutblocks and silviculural prescriptions designed to maintain or 
enhance features needed by martens in the future (Stand Level, below).
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 At the Stand Level:

1) Maintain “structure within the cutblock (minimum of 6 snags/ha, at least 30 cm dbh and the larger 
the better; large CWD (Diameter 20 cm or more, scattered throughout the block).  Post-harvest sites 
should look “messy”.

2) Retain at least 20% of cover within cutblock boundary as wildlife tree patches, each at least 2 ha 
in size, located to be accessible to martens (usually within 100 m of uncut forest), and selected by 
an experienced biologist based on structural features (details provided)..

3) Maintain connectivity between WTP’s with riparian corridors, retention of shrubs and small trees, 
and debris piles.

This paper also provides useful abstracts of results from other reports on projects the author has 
undertaken for forest companies in British Columbia.

Robitaille, J.-F., and K. Aubry.  2000.  Occurrence and activity of American martens Martes americana in 
relation to roads and  other routes.  Acta Theriol. 45:137-143.
This study confirmed the use of snow-tracking surveys at or near roads to detect the presence of 
martens, but found that the animals were more active in the adjacent forest core than within 300-
400 m of roads and other corridors used by humans for travel.

Schneider, R.  1997.  Simulated spatial dynamics of marten in response to habitat succession in the western 
Newfoundland model forest.  Pages 419-436 in G. Proulx, H.N. Bryant, and P.M. Woodard (eds).  
Martes: taxonomy, ecology, techniques, and management.  Prov. Museum of Alberta, Edmonton. 
Computer simulation indicated that the forest preserve that currently serves as the core habitat for 
the threatened Newfoundland marten population would no longer be suitable after 75 years, and 
would likely be almost completely abandoned by marten by that time.  A new core area would be 
established in currently regenerating forest to the northwest. 

Schumacher, T.V., and R.W. Flynn.  2003.  Abundance of American martens at six locations in Southeast 
Alaska: testing assumptions in the Tongass Forest Plan.  Martes Working Group Newsletter 11(1):
8.
Under the Tongass Land and Resource Management Plan, the U.S. Forest Service is required to 
leave old-growth reserves that will support viable marten populations.  A basis for the subsequent 
planning is an assumption that a 16,200 ha reserve would support a minimum of 25 females.  Studies 
at six study sites resulted in estimates of 13, 6, 2, 2, 2, and 2 females, respectively, thus raising 
doubts about the assumption and the efficacy of the TLMP conservation strategy for martens.  

Snyder, J.E., and J.A. Bissonette.  1987.  Marten use of clear-cuttings and residual forest stands in western 
Newfoundland.  Can. J. Zool. 65:169-174.
This study addressed the question of whether residual forest patches remaining after timber harvest 
and clearcut areas provide adequate habitat.  Live-trapping was most successful in residual patches 
larger than 25 ha.  However, snow tracking indicated more use in smaller patches than in the larger 
ones.  Both methods confirmed that there was little use of recent clearcuts.

Soutiere, E.C.  1979.  Effects of timber harvesting on marten in Maine.  J. Wildl. Manage. 43:850-860.
This study compared marten occurrence in undisturbed forest, partially cut forest, and clear-cut 
forest, all in the spruce-fir northern hardwoods zone of Maine.  Although average basal area 
per hectare in the partial cut forest was reduced to 57-84% of that in the undisturbed forest, no 
difference in marten use, density, or prey abundance was documented between those two habitats.  
With a residual cover of 20-25 m2/ha basal area in pole stage and larger trees, the partial cut area 
continued to supply the cover and food requirements of marten.  In the other study area, where 
50% of the timber had been clear-cut and 25% selectively cut over a 26 km2 area, marten density 
was reduced to 1/3 of that in the undisturbed and partial cut areas, and use was largely restricted to 
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the few remaining residual patches and riparian leave areas.  The abundance of voles, the primary 
marten food in the general area, did not appear to be affected by any of the treatments, although it 
was believed that availability was a problem in the clear-cut area.  Logging activity in the partial cut 
area did not cause instrumented marten to abandon their home ranges.   

Steventon, J.D., and J.T. Major.  1982.  Marten use of habitat  in a commercially clear-cut forest.  J. Wildl. 
Manage. 46:175-182.
This study is based primarily on intensive radio tracking of 3 male and 1 female marten residing 
in the clear-cut forest described by Soutiere (1979).  Uncut softwood “islands” and partially cut 
mixed stands were heavily used in all seasons, while regenerating clearcuts were used somewhat 
(foraging for raspberries) in summer, but considerably less overall than expected based on 
availability.  The males maintained annual home ranges of about 10 km2, of which 16-50% were 
clear-cut.  The female maintained a smaller range, up to about 2.5 km2 of which 25% was clear-cut, 
but the bulk of her activity was in  uncut forest.  She avoided openings to a greater extent than did 
males, especially in winter, with a longest crossing of 280 m as compared to 1700 m for one male.  

Stordeur, L.A.  1986.  Marten in British Columbia with implications for forest management.  Rep. WHR-25, 
Research Branch, B.C. Ministry of Forests and Lands, Victoria.  57pp.
This was a problem analysis to assess the nature of concerns and state of the art in marten 
management in BC.  A questionnaire to regional wildlife and habitat managers identified 
maintenance of harvestable populations as a common objective, but indicated a general dearth of 
knowledge about population status.  To the question, “What prescriptions for logging or silvicultural 
practices do you set in areas of marten concentration?”, regional responses were: 1 - none, 2 - no 
response, 3 - none, 4 - no response, 5 - none, 6 - none, 7 (Omineca) - none, 7 (Peace) - none, and 
8 - none.  Habitat biologists either believed or hoped that certain prescriptions for ungulates would 
benefit marten, but recommended research to assess that.  This paper provides a good review 
of life history  literature to that date, with tables summarizing parasites, foods, and home ranges.  
In terms of silviculture, mechanical site preparation, broadcast burning, and indirect effects of 
herbicide use are considered detrimental to marten, while fertilization and pre-commercial thinning 
may both produce benefits in some situations.  In responses to questionnaires from 836 trappers, 
37.3% felt that marten populations in their areas were decreasing and logging was the major reason 
cited.  Only respondents from Region 8 uniformly listed decrease, while the responses from other 
regions identified a proportion of traplines on which populations were believed increasing or stable.  
Of trappers venturing opinions on forest management, 66% believed clear-cutting should not occur 
in marten habitat, 15% felt that only selective logging should be used, 13% thought that leave strips 
were important, and 6% advocated reforestation.  

Sturtevant, B.R., and J.A. Bissonette.  1997.  Stand structure  and microtine abundance in Newfoundland: 
implications for marten.  Pages 182-198 in Proulx, G., H.N. Bryant, and P.M. Woodard (eds).  
Martes: Taxonomy, Ecology, Techniques, and Management. Proc. 2nd International Martes Symp., 
Prov. Mus. Of Alberta, Edmonton.  
Of 18 small mammal species (snowshoe hare and smaller) that occur on the adjacent mainland 
at the same latitude, only 3 (meadow vole, masked shrew, snowshoe hare) occur widely in 
Newfoundland and 3 others (deer mouse, red squirrel, eastern chipmunk) are present in “isolated 
pockets.  The single vole species on the island was found to be most common in “over-mature” 
forest, and absent to uncommon in dense second-growth and mature forests.  

Sturtevant, B.R., J.A. Bissonette, and J.N. Long.  1996. Temporal and spatial dynamics of boreal forest 
structure in western Newfoundland: silvicultural implications for marten habitat management.  For. 
Ecol. and Manage. 87:13-25.
Although trapping has been prohibited since 1934, the Newfoundland marten has continued to 
decline and is officially “threatened” (Committee on the Status of Endangered Wildlife in Canada).  

77                WILDEOR WILDLIFE RESEARCH AND CONSULTING



That status devolves from a combination of a generally depauperate small mammal fauna and a 
long history of intensive logging.  The resulting “crisis” situation has focused considerable attention 
on marten-forestry interactions on the island and, despite significant climate and faunal differences, 
ongoing studies and adaptive management may provide lessons for forest managers elsewhere.  
In the present study, the need for long-term landscape scale planning is affirmed, and a silvicultural 
prescription designed to hasten return of a stand to structural suitability for marten is described.  
For that example, a stand on an average site would attain that suitability in about 45 years, as 
opposed to 60-80 years without it.  It is noted that under the 60-80 year scenario that now exists, 
suitable conditions will likely never be attained since the rotation for pulpwood harvest is about 65-
70 years.   

Therrien, S.  2000.  Analyses of habitat selection by marten in areas of alternative forest practices in the 
boreal mixedwood of B.C.  Ann. Prog. Rep., Dep. Biol., Univ. Victoria, Victoria. 9pp.
This provides preliminary results of studies relating to experimental shelterwood harvesting in 
the boreal forest near Fort Nelson, BC.  Although based on small sample sizes, it appeared that 
martens were able to forage for small mammals in the treatment areas in early winter in the first 
year after harvesting, and at success rates at least equal to those in adjacent control areas.  In late 
winter, the animals switched their primary focus to red squirrels, which were present primarily in 
uncut patches and in control areas.  All of three martens that were snow-tracked crossed treatment 
areas that were more than 300 m wide, but two used residual patches extensively in that process.  
Preliminary results suggested that the shelterwood practices in place were more compatible with 
maintenance of local marten populations than are clearcut methods.  

Thompson, I.D.  1988.  Habitat needs of furbearers in relation  to logging in boreal Ontario.  For. Chron. 64:
251-261.
The primary message in this paper is that little is known about the habitat requirements, as related 
to logging effects, for most furbearer species.  It is argued that most is known about marten 
(generally negative effects) and beaver (potentially positive effects, given directed management).  
For marten, the initial logging loss of the older successional habitats in which it does best is 
generally compounded by the additional negative effects of even-age management (scarifying, 
planting, tending) of second-growth.  The result is that features needed by marten do not even 
begin to appear for more than 40 years post logging in most areas.  Other furbearer species such 
as lynx may do better in the earlier stages of regeneration, but that also depends upon the nature 
and intensity of silviculture activities.  It is suggested that forest management directed to key prey 
species such as red-backed voles and snowshoe hares may provide broader benefits for the suite 
of carnivore furbearers than does management directed at each individually. 

Thompson, I.D.  1991.  Could marten become the spotted owl of eastern Canada?  For. Chron. 67:136-
140.
The following is the complete text of this paper’s abstract: “Conservation of spotted owl habitat in 
western North America illustrates the difficult decisions that must be taken and the conflicts that 
can arise in land-use planning.  In eastern North America, spotted owls are absent but marten, 
an animal species which prefers old-growth forest, has become rare in some areas as a result 
of habitat loss.  The marten is a threatened species in Newfoundland, exists in small numbers in 
Nova Scotia, and has been extirpated in Prince Edward Island.  Lack of long-term integrated forest 
resource planning, short rotations, and silvicultural practices that produce sub-optimal habitat may 
eliminate the species in Atlantic Canada.  Two cases are discussed from Newfoundland and New 
Brunswick where unbalanced forest age structures suggest a bleak future for the marten.  Other 
larger jurisdictions in Canada should closely examine their forest management plans in view of the 
Atlantic experience.”  In regard to the last point, Thompson acknowledges that western forests are 
more diverse and longer-lived than those in the east, but they are also more valuable and subject 
to increasing development pressure.  Noting that there is still space and time to conserve marten 
elsewhere in Canada, he advises longer-term planning at the larger landscape level.
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Thompson, I.D.  1994.  Marten populations in uncut and logged boreal forests in Ontario.  J. Wildl. Manage. 
58:272-280.
Comparing marten demography in uncut forest with that in logged forests 3-40 years old, densities 
were 90% higher in the former, and resident animals had higher mean ages and productivity and 
lower natural and trapping mortality in the uncut forest.  The preference of marten for relatively 
closed canopy cover and complex vertical structure is believed to be related to lower predation 
risk as well as access to prey.  It is concluded that habitat management on behalf of marten must 
provide for maintaining large areas in old age classes. 

Thompson, I.D., and W.J. Curran.  1995.  Habitat suitability for marten of second-growth balsam fir forests 
in Newfoundland. Can. J. Zool. 73:2059-2064.
Second growth forests 40-60 years old were not suitable for marten, apparently because they did 
not support populations of the meadow voles upon which marten in that area depend.  The second 
growth stands differed little from uncut stands in canopy closure, but were lacking in ground level 
structure (CWD) and that was believed to be the primary limiting factor for production of voles in 
those areas. 

Thompson, I.D., and A.S. Harestad.  1994.  Effects of logging on American martens, and models for habitat 
management.  Pages 355-367 in S.W. Buskirk, A.S. Harestad, M.G. Raphael, and R.A. Powell 
(eds).  Martens, sables, and fishers: biology and conservation.  Comstock, Ithaca, N.Y. 
This is a landmark paper, clearly stating the problem and proposing some bold new approaches 
toward an eventual resolution.  It is noted that some jurisdictions use marten habitat criteria to 
establish area objectives for mature and old forest age classes.  That is based on the likelihood  that 
habitat-based marten declines are indicative of “broader problems in forest management”, including 
“...an inability to regenerate forest ecosystems with all their complex community processes”.   It 
is emphasized that “the extent of habitat change can be put in context only at a landscape level, 
which is the appropriate scale for managing the species.  Although there may be differences in the 
rates of habitat change on different sites and in different geographic areas, the general pattern of 
changes in marten carrying capacity is from a very low level for the first 70-80 years, followed by 
an increase during mature forest stages, peaking at the over-mature stages, and then declining 
again as the cycle returns to young successional stages.  The bottom line is that we cannot rely on 
young forest stands to maintain marten populations.  However, the unanswered question is always 
“how much old forest do we need?”  An example is provided, using a hypothetical “minimum viable 
population” (MVP) and existing data on home ranges and densities, to calculate the area of old 
forest that would be required (in this example, about 20%) to be retained over a suitably large area 
(in this example, about 5000 km2).  Although such old forest can initially be in protected areas and 
habitat reserves, old forests eventually die and long-term planning must consider replacement.  
Two management regimes are suggested, one for areas in which a limited amount of suitable forest 
remains (in which case, the primary objective must be to maintain “as much old forest as possible 
for as long as possible”), and one for areas in which available habitat is not yet a critical problem (in 
which case long-term planning based on ecosystem supply analysis is needed).  At the local level, 
enhancement of second growth may be desirable in both regimes.      

Watt, W.R., J.A. Baker, D.M. Hogg, J.G. McNicol, and B.J. Naylor.  1996.  Forest management guidelines 
for the provision  of marten habitat.  Ontario Ministry of Natural Resources, Forest Management 
Branch, Sault Ste. Marie.  27pp.
This appears to be the only prescription-specific document relating to marten-forestry considerations 
in existence up to this time period.  It features a major focus on landscape level planning, in which 
1) 10-20% of the forest capable of producing marten is maintained in “suitable conditions” (defined 
in terms of species composition and age, and canopy closure), 2) Suitable habitat is arranged in 
“core habitat areas” 30-50 km2 in size, 3) Partial harvesting can occur in up to 30% of core areas, 
provided it retains 50% of original conifer basal area and crown closure, and 4) Connectivity 
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between core areas is maintained.  At the stand level, the only specific recommendation is to retain 
at least 6 dead or declining trees per hectare, with at least 2 of those exceeding 30 cm dbh, and 
practices the retain logs, stumps and other CWD on site are encouraged.  By policy, these marten 
guidelines must be considered in preparation and implementation of forest management plans in 
the Boreal Forest Region of Ontario, and either the marten guidelines or those pertaining to Pileated 
Woodpecker are applicable elsewhere in the province.

Wisdom, M.J., B.C. Wales, R.S. Holthausen, C.D. Hargis, V.A. Saab, W.J. Hann, T.D. Rich, D.C. Lee, and 
M.M. Rowland.  1999.  Wildlife habitats in forests of the interior Northwest: history, status, trends, 
and critical issues facing land managers.  Trans. N. Amer. Wildl. Nat. Res. Conf. 64:79-93.
In the Interior Columbia Basin (portions of Washington, Oregon, Idaho and Montana), habitat for a 
variety of forest-dependent species has been reduced by widespread intensive logging and road 
development, and important structural features such as large snags and downed logs in the area 
have been reduced both by logging and a long history of forest fire suppression.  For example, it 
is estimated that habitat for martens has declined by about  35% in historical times and has been 
eliminated in 24 percent of the area’s watersheds (mostly in the north, near the Canadian border).  
The current challenges for forest managers are to conserve existing late-seral habitats, restore 
degraded early and late-seral habitats, restore natural disturbance regimes, and mitigate effects of 
roads.

V) GENERAL FOREST MANAGEMENT AND BIODIVERSITY CONSERVATION
K - BIODIVERSITY AND ECOSYSTEM MANAGEMENT
Bunnell, F.L., and L.L. Kremsater.  1990.  Sustaining wildlife in managed forests.  Northwest Environ. J. 6:

243-269.
The Pacific Northwest in general, and British Columbia in particular, support a great diversity of 
wildlife, much of which is forest-based.  Active  management of that diversity is new, and has 
mostly been directed at the stand level.  Species associated with old-growth forests are dependent 
upon one or more of three features of those forests: variability, big pieces, and age.  Silvicultural 
practices can provide for the first two of those, but age can only be accommodated by preservation 
(reserves).  “Aside from demonstrating the will to establish sufficient reserves, our major task is to 
learn how to distribute our management practices through space and time.”

Carey, A.B.  1998.  Ecological foundations of biodiversity: lessons from natural and managed forests of the 
Pacific Northwest.  Northwest Sci. 72, Spec. Issue No. 2:127-133.
In regard to forest management, the author recognizes three schools of thought.  The first, “production 
forestry” (agroforestry) is economically and technically based, and focuses on the  production and 
sale of timber.  At the other extreme, conservation biology focuses on the creation of reserves and 
the exclusion of human intervention (let nature take its course).  The author advocates a systems 
approach which involves “active, intentional ecosystem management”.  It is active in the sense that 
desired future conditions relating to the full range of public needs are defined, and interventions are 
planned and implemented to achieve them.  Monitoring and adaptive management are essential 
components of the systems approach, which is deemed the most likely of the three schools to 
achieve “win-win” solutions.

Carey, A.B., and R.O. Curtis.  1996.  Conservation of biodiversity: a useful paradigm for forest ecosystem 
management.  Wildl. Soc. Bull. 24:610-620.
In addition to outlining some of the economic and ecological benefits of biodiversity management, this 
paper provides some details on practices involved.  One of those, “biodiversity thinnings”, involves 
: “1) Precommercial thinning to forestall early canopy closure and favor diversity of overstory and 
understory plant species, 2) a variable density thinning, much heavier than conventional commercial 
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thinning, to maintain tree growth, promote understory development, and provide a sustained flow 
of wood products and revenue,  and 3) subsequent variable density thinnings to add coarse woody 
debris to an ecosystem”. 

Carey, A.B., B.R. Lipke, and J. Sessions.  1999.  Intentional systems management: managing forests for 
biodiversity.  J. Sustainable For. 9:83-125.
Computer simulations were used to assess three strategies for managing western hemlock forests 
in the Pacific Northwest: 1) Preservation with no manipulation (NMP),  2) Maximizing net present 
value (NPV) through timber and fiber production (TFP), and 3) Conservation of biodiversity.  NPV 
provided no economic benefits and resulted in long periods of competitive exclusion that could 
cause species declines and extirpations.  TFP with wide riparian buffers removed 35% of the 
landscape from active management, caused considerable fragmentation, and took more than 200 
years to provide 30% late seral forest, while achieving an npv of $48 million.  TFP with small riparian 
buffers created maximum NPV ($70.3 million), but resulted in no late-seral forest and at least 25 
species at risk.  CBD provided 30% late-seral forest in 80 years and 52% late seral in the long 
term, enhanced riparian systems, recovery of sensitive species, and still provided 82% of npv ($58 
million).   The biodiversity option also increased employment and provided the maximum sustained 
decadal income. 

Franklin, J.F.  1993.  Preserving biodiversity: species, ecosystems, or landscapes?  Ecol. Applications 3:
202-205.
It is argued that while concerns for “heroic megafauna” and reserves are important in management 
deliberations, there is need for a larger view that recognizes that most of the success in maintaining 
biodiversity will have to occur in the “semi’natural matrix” of managed landscapes.  Connectivity is 
an important consideration in that regard. 

Hansen, A.J., T.A. Spies, F.J. Swanson, and J.L. Ohlman.  1991.  Conserving biodiversity in managed 
forests.  Bioscience 41:382-392.
Biological diversity will not be conserved effectively in natural reserves, but will require the design 
and effective management of “multipurpose landscapes”.  “Studies in unmanaged forests teach 
us that natural disturbance maintains structural complexity within stands and that this complexity 
promotes plant and animal diversity.  Attention to structural complexity is a core concept in the “new 
forestry” of the Pacific Northwest, but maintenance of essential features of  seral stages other than 
old-growth is needed, as is a better understanding of requirements at the landscape level.  “‘New 
forestry’ continues to be developed and evaluated in the Northwest (but) it has not yet proven 
effective in integrating wood production and conservation of biodiversity.” 

Marcot, B.G., and J.W. Thomas.  1997.  Of Spotted Owls, old-growth, and new policies: a history since the 
interagency scientific committee report.  USDA Forest Serv., PNW-GTR-408, Pacific NW Res. Sta., 
Portland, OR.  34pp.  
The 1990 listing of the spotted owl as an endangered species led to an avalanche of activity in 
the American Northwest involving hundreds of researchers, managers, and economists producing 
thousands of pages of assessments, reports, plans, and counterplans, and to ongoing public 
controversy characterized by injunctions, lawsuits, appeals, hearings, and policy changes.  This 
interesting report documents the history of those efforts through 1996, and outlines some of 
the “lessons” learned to that time.  In addition to resulting in the extensive establishment of late 
successional and old-growth reserves, the spotted owl situation galvanized action on “ecosystem 
management” and stimulated research on ways to accelerate the production of old-growth 
conditions through silviculture.  Overall, the detailed investigations that have been undertaken 
have demonstrated that the “coarse filter” approach to management is not sufficient to ensure that 
the needs of spotted owls and other old-growth associated species are met, and that long-term 
monitoring and adaptive management are required.  
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Saunders, D.A., R.J. Hobbs, and C.R. Margules.  1991.  Biological consequences of ecosystem 
fragmentation: a review.  Conserv. Biol. 5:18-32.
It is noted that conservation reserves are often established by default rather than design, i.e., based 
less on their demonstrated ability to supply the needs of wildlife species than would be desirable.  
The capability of reserve remnants or patches relates both to the distance between them (isolation) 
and to microclimate changes caused by disturbance in surrounding areas.

Stankey, G.H.  2001.  Too early to tell, or too late to rescue? Adaptive management under scrutiny.  Science 
Findings, Issue 33 (Apr 2001).  Pacific NW Res. Sta., USDA For. Serv., Portland, OR.  5pp.
The potential benefits of adaptive management are clear (e.g., no need to postpone action until 
enough is known), but there are still obstacles in terms of operational policies and procedures 
that have not been established with adaptive management in mind, difficulties in undertaking or 
understanding the monitoring component, and lack of agreement on the level of rigour required.

Taylor, B., L. Kremsater, and R. Ellis.  1997.  Adaptive management of forests in British Columbia.  Ministry 
of Forests, Forest Practices Branch, Victoria.  93pp.
In the face of changing societal values, the complexity of forest ecosystems, and uncertainty of 
how particular management practices address particular desired outcomes, forest management 
is difficult.  Adaptive management is a systematic approach to learning from the successes and 
mistakes of policies and procedures that are implemented at the operational level, and making 
improvements based on that knowledge.  It is essentially research made practical.  This publication 
provides a detailed rationale for and account of the procedure as it could be used in British Columbia 
forest management.    

L - FOREST STAND STRUCTURE AND COARSE WOODY DEBRIS
Bunnell, F.L.  1995.  Forest-dwelling vertebrate faunas and natural fire regimes in British Columbia: patterns 

and implications for conservation.  Conserv. Biol. 9:636-644.
This may be the primary source of the information later used to delineate “natural disturbance types” 
across the various biogeoclimatic landscapes of British Columbia.  Although the author advocates 
the use of silvicultural systems that most closely mimic local disturbances by fire, he emphasizes 
that the comparison relates more than to just the size of openings that are created.  “Under intensive 
forest management, clearcutting leaves little debris, standing snags, or live trees, and it disturbs 
areas in unnatural patterns compared to those created by fire.”   

Clark, D.F., D.D. Kneeshaw, P.J. Burton, and J.A. Antos.  1998. Coarse woody debris in sub-boreal spruce 
forests of west central British Columbia.  Can. J. For. Res. 28:284-290.
For the first 50 years post-fire, young forest stands have large amounts of CWD and a high basal 
area of snags, all as legacies from the original fire-killed stand.  The period from 51-100 years post-
fire is typically characterized by the lowest levels of snags and CWD, with the former then gradually 
increasing  to about 250 years and declining thereafter, and CWD increasing and staying fairly high 
to the maximum age normally attained (400 years plus).  The net result is considerable variation in 
the nature and amount of CWD in both time and space. 

Graham, R.T., A.E. Harvey, M.F. Jurgensen, T.B. Jain, J.R. Tonn, and D.S. Page-Dumroese.  1994.  
Managing coarse wood debris in forests of the Rocky Mountains.  USDA, For. Serv., Res. Pap. INT-
RP-477, Intermountain Res. Sta., Ogden, Utah.  13pp.
The importance of CWD in forest ecosystems is described and specific recommendations for 
minimum CWD retention in each of 14 forest types (from dry ponderosa pine to subalpine fir) are 
provided (up to 33 tons/acre).  As used in this report, CWD does not include stumps, and refers to 
wood pieces 7.5 cm in diameter or larger, distributed across entire harvest units.  Recommendations 
are for burning of the smaller woody components to reduce local fire hazard and exercise of care to 
minimize soil displacement and compaction during operations.
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Manning, E.T., P. Chytyk, and L.M. Darling.  2001.  Wood debris and wildlife trees in aspen and mixed-
wood forests of northeastern British Columbia.  Wildl. Working Rep. No. WR-103, British Columbia 
Ministry of Environment, Lands, and Parks, Victoria.  25pp.
Although directed to forest characteristics and conditions in northeastern BC, the premises 
and some of the findings are likely applicable to interior forests throughout the province.  It is 
recommended that wildlife tree patches be selected on the basis of “wildlife tree” potential (quantity 
and quality) and the amount of CWD present.  Wildlife trees include both large snags and live trees 
with visible disease features.  Outside of WTPs, CWD should be left on harvested sites, distributed 
randomly, but with consideration for connectivity, some clumping and layering (to 1 m high), and the 
size and decay class of pieces.  

Parish, R., J.A. Antos, and M.-J. Fortin.  1999.  Stand development in an old-growth subalpine forest in 
southern interior British Columbia.  Can. J. For. Res. 29:1347-1356.
This study was undertaken in the northcentral portion of the Okanagan Shuswap LRMP area.  
Stand history reconstruction using age, size, location and radial increment patterns indicated that 
the stand originated in the 1650’s, probably after a fire and, after taking almost 80 years to become 
established, persisted with little disturbance over the next century.  During the last half of the 19th 
century, there was large scale mortality due to bark beetles and the canopy openings  resulted in 
release of suppressed trees and establishment and fairly rapid growth of saplings.  The current 
canopy consists mostly of trees established or released during that period, and further modified 
by a minor beetle infestation in the late 1920’s which caused another period of release, but not of 
sapling establishment.  It is concluded that “bark beetles appear to be of fundamental importance 
in controlling the dynamics of spruce-fir forests during the long intervals that often occur between 
fires in cool, wet climates.”

Parks, C.G., E.L. Bull, and T.R. Torgersen.  1997.  Field guide for the identification of snags and logs in the 
interior Columbia River Basin.  USDA Forest Serv., Gen. Tech. Rep. PNW-  GTR-390, Pacific NW 
Res. Sta., Portland, OR.  40pp.
This is a well-illustrated reference, in field guide format, to assist in identification and inventory of 
forest structural attributes of value to wildlife.

Chapman, B., J. Battigelli, L. Paul, and G. Xiao.  2000. Disappearing large woody substrate: a habitat 
change of biblical proportions?  Pages 775-778 in L.M. Darling (ed).  At Risk: Proceedings of Conf., 
Biology and management of species and habitats at risk, Vol. 2,  Kamloops, B.C.  British Columbia 
Min. Environment, Lands and Parks, Victoria.
In addition to its well-documented value to various forest vertebrates, CWD is important in its 
contribution to a variety of soil dwelling organisms, including invertebrates, fungi, and bacteria, 
which are important in maintaining soil and forest health and ecosystem integrity.

M - ECOLOGICAL IMPLICATIONS OF FOREST HEALTH MANAGEMENT
Dellasala, D.A., D.M. Olson, S.E. Barth, S.L. Crane, and S.A. Primm.  1995.  Forest health: moving beyond 

rhetoric to restore healthy landscapes in the inland Northwest.  Wildl. Soc. Bull. 23:346-356.
This paper argues that many of the measures currently employed to improve forest health are either 
not effective or are ecologically inadvisable.  For example, evidence is presented that extreme 
weather effects (e.g., drought and wind) are more important in the initiation and intensity of large 
scale fires than are fuel loads, and that intensive management will not “fire-proof” forests at the 
landscape scale.  The authors also illustrate how current logging practices do not “mimic natural 
disturbance” in anything other than size, and provide examples of how intensive management and 
salvage operations to control insect outbreaks may actually backfire.   
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Schowalter, T.D., and J.E. Means.  1988.  Pest response to simplification of forest landscapes.  Northwest 
Environ. J. 4:342-343.
“Old-growth forests, with their complex array of tree and predator species, large stand size, and 
high age class diversity, are less conducive to pest outbreaks than are the simplified forests created 
through current harvest and regeneration practices.  Forest penetration by roads provides access 
and exposure to a number of pests, and single species plantations facilitate their spread.  Harvest 
and silviculture plans that promote diversity are recommended.”   

Stadt, J.  2001.  The ecological role of beetle-killed trees: a review of salvage impacts.  Unpubl. Rep., 
Ministry of Water, Land and Air Protection, Smithers, British Columbia.  6pp.
This review was prepared for consideration by the Chief Forester in relation to proposed AAC 
increases in a large insect infestation area of northcentral BC.  Although there have been relatively 
few studies, the available evidence indicates that bug-kill areas retain more live trees and old-
growth related structures such as snags and CWD than is normally the case for those after fire, 
and are therefore more valuable to species such as marten which are associated with old-growth 
conditions.  Removal of bug-killed trees is justifiable when it has the potential to exert some control 
over the infestation.  However, official estimates of infestation spread rate in the area are such that 
it is unlikely that salvage would have any controlling effect.  Thus  salvage harvest in such bug-killed 
stands is additive to harvest of older healthy forests in terms of impacts on old-growth species.   

Sullivan, T.P.  1990.  Reducing mammal damage to plantations and juvenile stands in young forests of 
British Columbia.  FRDA Memo No. 153, BC Ministry of Forests, Victoria.  12pp.
For reducing sapling and tree damage by voles and squirrels, one recommendation is to encourage 
or enhance habitat to support use by vole and squirrel predators such as martens and weasels.

N - WILDLIFE HABITAT MANAGEMENT
Beier, P., and S. Loe.  1992.  A checklist for evaluating impacts to wildlife movement corridors.  Wildl. Soc. 

Bull. 20:434-440.
This paper is useful in clarifying the nature and role of “wildlife corridors”.   It notes that corridors 
are often selected for reasons other than to accommodate known animal use (often to provide an 
opportunity for use which it is hoped the animals will take advantage of).  The function of corridors 
is to preserve connectivity over the landscape, linking known areas of important habitat.  Corridors 
provide for seasonal migrations, location of mates, genetic interchange, recolonization of habitats, 
and movement in response to environmental changes or natural disasters, and they differ in size 
and characteristics for different species.  Of two categories of species identified, marten are 
probably “passage species” (moving through corridors), while many of their prey may be “corridor 
species” (living within the corridor, and therefore requiring that it be suitable (size, features) to meet 
all of their life requisites.

Carey, A.B., J. Kershner, B. Biswell, and L. Dominguez de Toledo.  1999.  Ecological scale and forest 
development: squirrels, dietary fungi, and vascular plants in managed and unmanaged forests.  
Wildl. Monogr. 142:1-71.
It is concluded that “Carefully timed variable density thinnings could accelerate crown-class 
differentiation, canopy stratification, and understory development and increase habitat breadth.  
Management of decadence is more problematic and may require various interventions, including 
inducing decay in live trees, conserving biological legacies from previous stands, and ensuring 
recruitment of coarse woody debris.” 

Fenger, M., and V. Stevens (eds).  1989.  Managing habitat through guidelines: how far can you go?  Wildl. 
Working Rep. No. WR-39, British Columbia Ministry of Environment, Victoria. 44pp.
This is a report on a government workshop to consider the pros and cons of developing and 
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implementing habitat management guidelines as a means of reducing the requirement for input on 
every development proposal.  Among the presentations included is one by Dave Jones on “Draft 
Okanagan TSA Guidelines”, apparently one of the first regional elaborations of the concept.  The 
draft Okanagan guidelines divided the land base in the area into five zones, the largest of which 
was the “integrated forest management zone”.  Under “special wildlife considerations”, difficulty in 
maintaining wildlife trees/snags because of WCB concerns is described.

Harrison, R.L.  1992.  Toward a theory of inter-refuge corridor design.  Conserv. Biol. 6:293-295.
The important point in this paper is that the effectiveness of corridors intended to provide for 
dispersal of animals depends in part on the nature of the particular species’ dispersal patterns, but 
that in any case the establishment of “corridors” should be based on evidence of use, and not on an 
assumption that designating a strip as a travel corridor will make it so.

McCullough, D.R.  1993.  Importance of population data in forest management planning.  Proc. Internat. 
Congr. Game Biol. 21(Vol.1):14-22.
The author is an elequent advocate for conservation as practical application of knowledge, not 
religion.  He notes the need for resource managers to accept the fact that the world will continue to 
change, that the utopian ideal of a completely stable ecosystem can not exist, and that adaptation 
to new ideas and processes is important, but with caveats.  Although maintenance of habitat is the 
single most important conservation strategy for managing wildlife, the failure of most habitat models 
to reliably predict wildlife occurrence and abundance indicates that it is not sufficient.  There is a 
continuing need to monitor animal populations to enable refinement of the habitat models and to 
provide better understanding of the factors, in addition to habitat supply, that are important in any 
local context.  It is argued that such monitoring need not be either highly sophisticated or expensive 
to be effective, and that even reconnaissance level monitoring teamed with adaptive management 
is likely to be superior to habitat preservation at the local scale.  

Morrison, M.L.  2001.  A proposed research emphasis to overcome the limits of wildlife-habitat relationship 
studies.  J. Wildl. Manage. 65:613-623.
The term “habitat” is used in a variety of ways that tend to obscure rather than illuminate the 
distribution, abundance, and fitness of wildlife.  Most often equivalent to some label indicating a 
vegetation type or seasonal area of use, “habitat” indicates only a “where” and not a “why”.  The 
latter can be considered only in terms of the underlying resources within the habitat that enable 
animals to survive and reproduce.  Habitat as usually measured can appear to remain the same 
while the critical resources, factors and constraints that a species responds to are changing.  The 
need is for more focus on identifying those resources, factors and constraints.

Ruggiero, L.F., M.K. Schwartz, K.B. Aubry, C.J. Krebs, A. Stanley, and S.W. Buskirk.  2000.  Species 
conservation and natural variation among populations.  Pages 101-116 in L.F. Ruggiero, K.B. 
Aubry, S.W. Buskirk, G.M. Koehler, C.J. Krebs, K.S. McKelvey, and J.R. Squires (eds).  Ecology 
and conservation of lynx in the United States.  Univ. Press of Colorado, Boulder.
The most important conclusion from this paper is that scientific information on a species in one area 
of its geographic range may not be applicable in another.  It is also shown that natural variation 
between populations results in distinct risks involved in translocating animals and/or augmenting 
local populations with animals from distant sources.  

Thomas, J.W.  1987.  Do we know enough to manage subalpine wildlife habitats?--it all depends.  Pages 
123-125 in C.A. Troendle, M.R. Kaufmann, R.H. Hamre, and R.P. Winokur (eds).  Management of 
subalpine forests: building on 50 years of research.  Gen. Tech. Rep.RM-149, USDA For. Serv., 
Rocky Mtn Range Exper. Sta., Fort Collins, CO.
As the transitional condition between forest and alpine tundra, subalpine ecosystems are relatively 
fragile.  “Such forests exist on relatively thin and poorly developed soils of low fertility, and endure 
severe climates and short growing seasons.  Subalpine forests are much less forgiving of a 
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manager’s mistakes than the lower elevation forests that have provided most of our experience with 
forest and wildlife management.”  The author indicates that the level of knowledge about the wildlife 
and ecosystem effects of development in such forests is low, but recommends that managers take 
an active role by applying what they do know rather than moaning and lamenting about what they 
don’t.

Van Horne, B.  1983.  Density as a misleading indicator of habitat quality.  J. Wildl. Manage. 47:893-901. 
A number of examples are provided in which local animal numbers are not the result of production 
and survival in the habitats in question, leading to the conclusion that there is no basis for the 
assumption implicit in most habitat assessments, i.e., that high density implies high habitat quality.  
Further, “management plans adopted on the basis of a species survey or census taken during only 
one year, or on the basis of measured habitat characteristics coupled with inadequate knowledge 
of the factors actually determining habitat quality, are particularly unsatisfactory.  The author urges 
longer term demographic studies designed to more clearly relate the productivity of particular 
habitats to the species’ of concern.    

Wiens, J.A.  1996.  Wildlife in patchy environments: metapopulations, mosaics, and management.  Pages 
53-84 in D.R. McCullough (ed).  Metapopulations and wildlife conservation.  Island Press, Covelo, 
CA.
Because natural environments are patchy, many species exist in metapopulations, i.e., a series of 
sub-populations that are maintained separately in suitable patches but are nevertheless linked by 
dispersal between them.  One effect of habitat fragmentation is reduction of the opportunity for and 
frequency of dispersal, potentially allowing some suitable habitats (former sub-population areas) 
to become and remain vacant.  Corridors are potentially beneficial in that regard, but may be little 
used or may actually serve as traps and sinks if not selected on an ecological basis.  There are also 
pitfalls in the establishment of reserves, particularly if economics and politics play a larger role in 
their selection than do habitat considerations.  “Politicians and the public believe that once reserves 
are established, the problem is solved and the lands outside the reserves can be subjected to any 
sort of use..... What is needed instead is management that focuses on both the most suitable habitat 
patches and the entire surrounding landscape mosaic.”     

O - SMALL MAMMALS: FORESTRY INTERACTIONS AND RELATIONSHIPS
Campbell, T.M., and T.W. Clark.  1980.  Short-term effects of logging on red-backed voles and deer mice.  

Great Basin Nat. 40:183-189.
On a study area in Wyoming, selective cutting on five blocks removed an average of 52% of trees, 
52% of saplings, and 77% of seedlings, but conditions on all remained mesic and red-backed 
voles remained the predominant small mammal in those blocks.  In contrast, 88% of trees, 70% 
of saplings, and 79% of seedlings were removed in clearcut operations on one block, which 
subsequently (within 9 months) became xeric.  On the clearcut block, red-backed voles declined 
significantly and were replaced by deer mice as the predominant small mammal.

Clarkson, D.A., and L.S. Mills.  1994.  Hypogeous sporocarps in forest remnants and clearcuts in southwest 
Oregon.  Northwest Sci. 68:259-265.
Four patches of late seral forests (1.3-3.6 ha in size) and surrounding clearcuts (10-27 years old) 
were surveyed for hypogeous sporocarps (truffles) and for distribution of red-backed voles in 
relation to truffle occurrence.  Truffles were 20-40 times as abundant in the forest patches as in the 
clearcuts and, within the forest patches, were 4 times as abundant in plots with CWD as in those 
without.  Red-backed voles, which eat truffles, were more common in truffle-bearing sites than 
in those without.  It was concluded that the residual forest patches, particularly those with CWD, 
were important refuges for the fungi and the voles, both of which are important in the local forest 
ecosystem.    
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Hayward, G.D., S.H. Henry, and L.F. Ruggiero.  1999.  Response  of red-backed voles to recent patch 
cutting in subalpine forest.  Conserv. Biol. 13:168-176.
Unlike the case for larger clearcuts, red-backed voles readily used the interiors and edges of small 
patch cuts (mean 1.8 ha for 18 sites), and no decline in numbers was apparent.  In addition to their 
small size, which was believed to be a primary factor in their acceptability to the voles, the patch 
cuts involved were characterized by the presence of unburned “slash”, which was roller-chopped, 
piled, or left scattered..

Keinath, D.A., and G.D. Hayward.  2003.  Red-backed vole (Clethrionomys gapperi) response to disturbance 
in subalpine forests: use of regenerating patches.  J. Mammal. 84:956-966.
This species’ preference for forested stands with abundant CWD was confirmed.  Although 
regenerating clearcuts supported some use by voles, this study demonstrated that the negative 
response to stand-replacement disturbance persists for at least 20 years in the spruce-fir forests 
studied.

Kirkland, G.L., Jr.  1990.  Patterns of initial small mammal community change after clearcutting of temperate 
North American forests.  Oikos 59:313-320.
In a review of 21 published studies, the immediate (first year) response of red-backed voles and 
some other small mammal species was most often increase (10 of 12 occurrences in coniferous 
forest and 3 of 10 in deciduous forest).  The implications of that finding are unclear.

Klenner, W., and T.P. Sullivan.  2003.  Partial and clear-cut harvesting of high-elevation spruce-fir forests: 
Implications for small mammal communities.  Can. J. For. Res. 33:2283-2296.
This study in the Sicamous Creek Project area, within the present LRMP area, assessed 
abundance, reproduction, and survival of small mammals in uncut (control) and four 
experimental harvest configurations in the first 4 years post-harvest.  For red-backed voles, 
those parameters were similar in control, single-tree selection, 0.1 and 1.0 ha patch cuts, 
but the species “declined to extirpation” in 10 ha clear-cuts.  Other species, especially long-
tailed vole and northwestern chipmunk, increased and occurred primarily in the clear-cut 
sites.  The forest harvest treatments are considered “conceptual”, recognizing that they 
may not be applicable operationally, but the observed patterns of small mammal response 
are believed to be instructive in relation to differing levels of green tree retention.

Martell, A.M., and A. Radvanyi.  1977.  Changes in small mammal populations after clearcutting of northern 
Ontario black spruce forest.  Can. Field-Natur. 91:41-46.
In a study of black spruce clearcuts over three years, red-backed voles increased and predominated 
among small mammals in years one and two, but then declined precipitously and were rare by year 
three.  Deer mice were rare in surrounding forest and in the clearcuts in year one, but increased 
in the clearcuts  and predominated by year three.  In a selective cut in the same area (no details), 
the capture rate for red-backed voles was somewhat less than in surrounding uncut forest in year 
three (2.9 vs 4.7/100 trap nights) but, unlike the case for the clearcuts, the species was still present.  
Other voles (Microtus sp) increased in both the selective cut and in the clearcuts.  “The marked 
increase in deer mice after clearcutting is of particular interest to foresters because that species is 
considered a much more serious seed predator than the red-backed vole.”   

Mills, L.S.  1995.  Edge effects and isolation: red-backed voles on forest remnants.  Conserv. Biol. 9:395-
403.
Voles densities were low in clearcuts and highest in uncut forests, and within forest patches (0.3 to 
3.6 ha) generally increased with patch size.  Within forest remnant patches, densities and apparent 
habitat use was lowest at their edges.  That relationship was unrelated to differences in CWD 
biomass, but rather was correlated with the distribution of hypogeous sporocarps (truffles).  
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Nordyke, K.A., and S.W. Buskirk.  1988.  Evaluation of small mammals as ecological indicators of old-growth 
conditions. Pages 353-358 in nongame
In the U.S. National Forest Management Act (1976), a specific goal is to “...maintain viable 
populations of all existing native vertebrate species in the planning area and to maintain and 
improve habitats of management indicator species (MIS).” The MIS list includes a category 
of “ecological indicator species”, defined as “...plant or animal species selected because their 
population changes are believed to indicate the effects of management activities on other species 
of selected major biological communities or on water quality.”  On the basis of detailed studies in 
southeastern Wyoming, this study concluded that the southern red-backed vole “...is the most likely 
candidate for a small mammal ecological indicator of old-growth conditions in spruce-fir forests.”  
It was noted, however, that the relationship is based primarily on CWD abundance, and that the 
species “...appears to respond to logs recruited from management activities” in forests that are not 
“old-growth” by most definitions.       

Nordyke, K.A., and S.W. Buskirk.  1991.  Southern red-backed vole, Clethrionomys gapperi, populations in 
relation to stand succession and old-growth character in the central Rocky Mountains.  Can. Field-
Nat. 105:330-334.
Voles were found in both high elevation lodgepole pine and spruce-fir habitats, but were in better 
condition in the latter.  They were most abundant in areas with high understory cover (mostly young 
conifers), and in areas with CWD in an advanced state of decay.

Powell, R.A.  1972.  A comparison of populations of boreal red- backed vole (Clethrionomys gapperi) in 
tornado blowdown and standing forest.  Can. Field-Nat. 86:377-379.
One year after a tornado blew down “several acres” of forest in Minnesota, a small mammal trapping 
program found three times as many red-backed voles in the blowdown as in adjacent standing 
forest.  However, the proportion of sexually active voles was much higher in the standing forest 
(58% vs 23%), suggesting that most of the increased occurrence in the blowdown was juvenile 
animals that had dispersed from more stable adjacent habitats.

Ramirez, P.R.,Jr., and M.G. Hornocker.  1981.  Small mammal populations in different-aged clearcuts in 
northwestern Montana.  J. Mammal. 62:400-403.
Red-backed voles were most abundant in uncut areas of two types of subalpine fir forest and in a 
partial cut, but were absent to rare in 11-15 year old clearcuts and in an open subalpine basin.  Deer 
mice and Columbia ground squirrels were much more abundant in clearcut habitats than in either 
partial cut or uncut forest, and Microtus sp. were caught primarily in clearcuts and in the subalpine 
basin, though only in small numbers.

Sullivan, T.P., and D.S. Sullivan.  2001.  Influence of variable retention harvests on forest ecosystems.  II. 
Diversity and population dynamics of small mammals.  J. Appl. Ecol. 38:1234-1252.
In a study area near Summerland, within the present LRMP study area, the mean abundance of 
Microtus ssp.was inversely and that of red-backed voles positively related to mean basal area and 
density of residual trees after harvest.  Practices sufficient to maintain red-backed vole populations 
“....are likely to prevent build-ups of Microtus and consequent feeding damage” (to seedlings).  
However, red-backed voles may also cause seedling damage “in some patch-cut situations”, 
and “...that risk needs to be balanced with (its)...ecological functions”.  The red-backed vole is an 
indicator species of late successional forest conditions and management on its behalf may provide 
habitat for other species with similar needs.

Sullivan, T.P., D.S. Sullivan, and P.M.F. Lindgren.  2001.  Stand structure and small mammals in young 
lodgepole pine forest: 10-year results after thinning.  Ecol. Applications 11:1151-1173.
Experimental studies in three areas of British Columbia (Penticton - IDF Biogeoclimatic Zone, 
Kamloops - MS Zone, Prince George - SBS Zone) investigated the effects of precommercial 
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thinning of young (17-27 year old) second-growth stands to densities of low (about 500 stems/ha), 
medium (1000 stems/ha) and high (2000 stems/ha).  Results were compared with unthinned (+/- 
20,000 stems/ha) and old-growth stands in each area.  Over a 10-year period, low and medium 
density thinned stands performed better than high density and unthinned stands in terms of both 
tree growth and support of red-backed vole populations.  The abundance of red-backed voles 
in old-growth stands was 2-3 times that in unthinned stands, but old-growth and thinned stands 
were similar in that regard in seven of nine cases.  These studies illustrate the potential value of 
thinning in managed forests both for enhancing timber production and for acceleration of old-growth 
attributes of importance in biodiversity management.  

Suzuki, N., and J.P. Hayes.  2003.  Effects of thinning on small mammals in Oregon coastal forests.  J. Wildl. 
Manage. 67:352-371.
Thinning of regenerating forest stands resulted in short term (one to two year) declines of some small 
mammal species, including red-backed voles, but all were more abundant in thinned than unthinned 
stands 7 to 24 years later.  It is concluded that thinning can help accelerate the development of old-
growth conditions in young forest stands.    

Ucitel, D., D.P. Christian, and J.M. Graham.  2003.  Vole use of coarse woody debris and implications for 
habitat and fuel management.  J. Wildl. Manage. 67:65-72.
The movements of red-backed voles in five Montana study areas were correlated with CWD 
volumes, and areas with CWD were selected out of proportion to their availability.  By measures 
employed for establishing management guidelines for CWD as habitat and as fire fuel, observed 
levels were generally below those recommended for the former in other areas, but three of five sites 
were nevertheless considered to have a high fire risk.  The lack of common perspectives on CWD 
management is emphasized.

Von Trebra, C., D.P. Lavender, and T.P. Sullivan.  1998. Relations of small mammal populations to even-
aged shelterwood  systems in sub-boreal spruce forest.  J. Wildl. Manage. 62:630-642.
In the Williams Lake area, a shelterwood silvicultural system had been instituted on an experimental 
basis to improve Douglas fir regeneration.  This study was to evaluate the early effects of such a 
system on the small mammal community in the area, primarily as related to potential seed predation.  
The two primary local small mammal species, red-backed voles and deer mice, were not negatively 
affected in the first two years by harvesting that reduced basal area by 30% and 50%.  In fact, 
abundance and recruitment of red-backed voles was 50% higher in the shelterwood (treatment) 
area than in adjacent uncut (control) forest.  Seed predation fluctuated with seasonal levels of small 
mammal abundance, but did not seriously affect regeneration success at the levels attained.

Walters, B.B.  1991.  Small mammals in a subalpine old-growth forest and clearcuts.  Northwest Sci. 65:
27-30.
In a study at Cypress Provincial Park, near Vancouver, red-backed voles were most abundant 
in uncut old-growth forest and in an unburned clearcut, but were virtually absent from a burned 
clearcut.  Deer mice were most abundant in both kinds of clearcuts, although those in the burned 
area were mostly juveniles.  The absence of voles in the burned block were attributed to the much 
drier conditions there.  “The unburned clearcut had sufficiently dense Vaccinium cover to maintain 
the cool and moist microclimate near the ground preferred by voles in summer, as well as provide 
an abundant supply of berries...”  Whether the vole population in the old-growth was qualitatively 
different from that in the unburned block was not determined. 
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Appendix 2.  Selected comments from government habitat managers in response to a questionnaire 
on the nature and extent of habitat management directed to marten in British Columbia.

1. Generally, is the marten a focal species for any logging or silviculture prescriptions or 
recommendations in your region?    

• LRMP has no guidance.

• Marten are a consideration in all blocks on NDT’s 1,2 and 3 but companies making cut-block 
proposals do not consider their needs, nor does MOF. 

• No, it is (hopefully) accommodated by coarse woody debris retention and distribution of mature 
cover considering connectivity. 

• Marten is more an “example” than a “focal” species – furbearers species in general are the focus of 
any measures, with the marten being the most frequently associated with say leaving CWD 

• Occasionally individual trappers will complain about localized rate of cut issues (e.g., no old forest 
for marten)..... LRMPs try to get marten habitat via OGMAs, CWD, WTP. 

2.   If yes to Question 1, are any of these applied at the landscape level?   

• Via OGMAs and CWD guidance and WTPs in wet forest 

• Yes sort of via OGMAs, but most at stand level 

3.   If prescriptions/recommendations are at the stand level, are they general (e.g., leave CWD) or 
specific (e.g., leave x amount of CWD). 

• (We don’t) push the issue; try to avoid too much piling. 

• I have been working with MOF to develop threshold levels and ranges of CWD retention based 
upon BEC unit and variant.  Basis for this work comes from research in USA..

• As per Forest Practices Code, CWD and wildlife tree management approaches are supposed to be 
in Forest Development Plans; compliance on this point is questionable

• No stand level prescriptions any more. 

• Usually leave so many or so much % of piles unburned; not very quantitative.

4.    What stand level prescriptions/recommendations are or have been applied in your region?  

• Nothing really directed at just one furbearer. 

• We are in the process of relating utilization standards of MOF with CWD needs; MOF considers us 
a minor player.   

• We have had minimum levels of CWD in place through supplemental guidelines to the FDP.  I have 
monitored several blocks and this is what I found.  In NDT 4 areas, most processing of full trees 
occurs at landings and non-utilized material is piled and burned in spite of our guidelines.  In NDT 
1,2 and 3 areas, retention depends upon the system of logging.  In conventionally logged sites or 
feller buncher sites, adequate CWD is retained across the block.  In cable and helicopter blocks 
CWD retained is often inadequate and poorly distributed, most being burned at the processing 
site.  
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• In northeastern B.C., I required that CWD be piled and left in continuous windrows at more than 
100m from forest cover (done primarily for marten);  MOF frequently burned these windrows for fuel 
reduction.   

• Usually a requirement of at least 10 to 15 large stems/ha to be left on-block, distributed in some sort 
of manner (not clustered or piled).  For example, leave piles of CWD close to cutblock edges, in or 
near riparian areas etc.; also, size and distance specs, e.g.,  >15 cm dia, <30 m from block edge.

• Encouraging partial cutting, increased leave of riparian zones,  reduced salvage of riparian zones, 
compensation of CWD loss within riparian zones with areas outside, and leaving slash piles.  

5.   If prescriptions/recommendations have been made, have they been implemented (yes, no, 
sometimes)

• Maybe (who gets to check?) 

• Yes, where a prescription makes it into the SO, it generally gets implemented.  Note that current 
provincial policy is that CWD will be provided from non-merchantable material; if a stand is highly/
all merchantable, nothing would be required to be left. This conflicts with the obligation of the 
prescribing forester who produces the SP to practice sound management of the forest resource 
(which includes wildlife).  

• Sometimes, but district habitat staff are so cut back and overworked that I doubt any follow-up 
is being done any more.  It’s a person-specific kind of agreement, so when the FES or Licensee 
Contact changes this is the first kind of thing to disappear. 

• All three but mostly no if beyond FPC timber impact caps. 

6.   If prescriptions have been implemented, has any formal monitoring of results been done?  
• Not directed at marten. 

• Formal, not really; I have conducted eyeball assessments and generally found the supply of CWD 
to be acceptable, but there is still a problem with pulling non-merch material to the landing and then 
piling and burning it when much could have been identified as non-merch quality before yarding, 
and could have been left on the block. There is also a problem getting large pieces left to meet the 
target--tends to be more medium and lesser sized pieces. 

7.  If formal monitoring has been done, what were the general results (positive, negative, benign for 
marten) and is there a report available?  

• Note: No formal monitoring identified, so responses to this question not applicable. 

8.  If prescriptions have been implemented and no formal monitoring has been done, do you have 
any basis (incidental observations, feedback from trappers, gut feelings) for a general 
assessment of results, and if so what are they (positive, negative, benign for marten).  

• Observation: while CWD may be left on-block, it is often too small, and marten also need inclined 
stems which rise up in the snowpack to provide navigable pathways down to foraging levels 
(important in snowy locations).  Most retained CWD ends up flat to the ground, and in cable 
harvesting ends up oriented up/down slope.  I suspect cross-slope orientation is much preferred, 
since up/down orientation will lead to water following the log, with increased wetness under the log, 
which works against effective habitat for voles (marten food). 

• I have specifically been told of marten being found using piles of debris that were up for burning, 
and I think (Trapper SR) targeted debris piles when he live-trapped fisher for transplanting to the 
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Kootenays.  I have certainly seen squirrels using debris piles, so I assume at least marten would 
also be there.  However without data, we’re in the realm of heresay , of which there’s a different 
version for each trapper and biologist.  

• Small positive benefit.  The main impact is the loss of CWD over time throughout the matrix of the 
forest, rather than the small mitigative effect of leaving behind guts and feathers (riparian zones and 
WTP’s) 

9.   Are there studies/reports in your region that I should be aware of, and if so what are they?  (Note, 
I have recently heard of the somewhat parallel LRMP-related marten habitat work currently 
being undertaken by G. Proulx in the Omineca Region).  Are there others?  

• I have natural disturbance levels from US research but % of natural required and distribution by 
BEC and variant or site series (if known) have not been determined.  I think thresholds, ranges and 
distribution of CWD in relationship to adjacent forests are the real issues.  

• Unknown.  I use the U.S. publication “American marten, Fisher, Lynx, and Wolverine, September 
1994” as a reference, plus anything else I can find (not much).

• There are useful references in “Mountain Caribou in Managed Forests: Recommendations for 
Managers”, second edition, MELP Wildlife Report No. R-26, March 2001”.  Mentioned in the text at 
various points are references to marten and their avoidance of cut patches in the 1.0 to 10.0 ha size 
ranges, but active use of 0.1 ha patch cuts. Since most of our caribou-prescription patch cuts are 
near 1.0 ha in size, this causes concern.

• No idea.  Effectiveness monitoring is not currently in the cards. 

• Proulx work suggests that at 50% disturbance level (removal of old forest) at the watershed/
landscape, marten are hard to maintain at historic levels and management expectation/objectives 
must be altered. We are not doing landscape level assessments.

10.   As you understand it, would a focus on marten-specific habitat management measures help or 
hinder your efforts to manage biodiversity?  

• I suspect it will help since marten co-occupy grizzly bear and caribou range here.  Critter also fits 
well with OGMA creation in Phase 1 Landscape Unit Planning (notably large patch sizes).

• I believe it would help, since a small patch prescription could work better than 10+ ha clearcuts for 
preserving some mature/old habitat in useful spatial scale for many species in addition to marten.

• Help, given the CWD dependence of a wide range of species.

• I think a help.  We are moving to “science-based” and more facts will help. Marten are still “the” 
old growth dependent keystone/guild species of choice to most. It gets lots of attention from LRMP 
groups, trappers, and ENGOs. As the results based code and certified forest operations hit the 
ground the facts about marten’s needs may be less easily ignored. This will likely mean more old 
forest retention and connectivity (and other good biodiversity stuff) 

11.   Do you wish to be kept informed of our progress? 

• Yes! We need the feedback on what we’re doing. 
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Appendix 3.  Selected comments from local industry foresters in response to a questionnaire on 
the nature and extent of habitat management directed to marten in the Okanagan Shuswap LRMP 
area.

1. Generally, is the marten a focal species for any logging or silviculture prescriptions in your 
company’s current planning?   

• No but for new proposals marten are considered as per LRMP direction 
• Not focal; marten have been assumed to be part of WTP, riparian and coarse woody debris 

management objectives.
• Yes.  Derickson Trap line (Pre LRMP). 
• Within the Fly Hills Marten Area 

2. If yes to Question 1, are any of these based on deliberations at the landscape level?
• The LRMP has marten RMZ’s and actions to accommodate. 

3. If no to Question 1, do you think that deliberations at the Landscape level are a realistic option?
• Not sure: LRMP Riparian management and the OGMA process should help marten at the landscape 

level and stand level
• Yes, in as much as it will help to identify what areas are important to trappers in terms of their refuge 

areas, movement corridors, etc. 
• The OGMA and enhanced riparian deliberations should consider marten 
• Fly Hills Marten Area Guidelines (Old)

4. If you make prescriptions for marten (and other furbearers) at the stand level, are they general 
(e.g., leave CWD) or specific (e.g., leave x amount of CWD).  

• Don’t usually make prescriptions for marten; but most of our operating area is older decadent timber 
types which normally result in abundant CWD post harvest.  

• Now include marten (riparian, CWD) consideration as per LRMP
• No stand level prescriptions anymore 
• The prescriptions are general within the cutblocks, however, we do design cutblocks (where 

appropriate and possible) to provide buffers to streams and wetlands. 
• Actual volumes have not been prescribed but practices have definitely increased CWD through the 

adoption of stubbing, riparian management and the absence of broadcast burning
• Usually related to the creation of small debris piles on the block. 
• General: leave down and dead CWD, leave piles unburned adjacent to riparian edges, block 

boundaries, etc. 

5. What stand level prescriptions beneficial to marten have been made by your company, and what 
was the basis for adopting each (e.g., MELP request, policies, guidelines, trapper request, 
other)?   

• None specifically for marten; our local trappers discussions mostly focused on road access  and 
deactivation issues.  

• CWD, some wildlife tree patches around S6, S5 streams, scattered leave trees of various diameters 
within some blocks; most of these plans have been implemented for other reasons than marten but 
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the results would likely be beneficial to marten
• Leaving debris piles adjacent to riparian areas.  I am not sure where this came from
• A portion of our operating area is subject to the Fly Hills Marten Guidelines.   Other than this, we 

develop prescriptions that call for the retention of debris piles and CWD where we either feel they 
are important or where this has been brought to our attention by a trapper.

• Mainly “enhanced” riparian reserves and WTPs, some through WLAP requests and some through 
a sort of stand level “multiple accounts” analysis, weighing all values.

• Retain a component of piled debris; more recently, encourage loose windrowing; avoid placement 
of large diameter debris in the windrows.  Burning may not be required, or if it occurs, not all material 
is burnt.  Block design (FDP) has been modified from 40 ha squares, to large block design (large 
leave)/fragmentation focus.  CSA focus on retention of some piles or windrows adjacent to timber 
edge/riparian areas. 

• Within mid and upper elevations stands we commonly prescribe the small debris piles.  This is 
based on the results of a (government sponsored) study in the early ‘90’s in which we cooperated.

• CWD, Riparian, Corridors, etc -  Fly Hills Marten Area 

6. If prescriptions have been made, have they been satisfactorily implemented (yes, no, 
sometimes)

• In most cases the prescriptions have been implemented to my satisfaction, however, as with 
anything, the desired results are not always achieved.  A shortcoming that was identified in one 
instance was the relative lack of CWD.   As a result, the objective of creating debris piles and 
elevated CWD could not be met.   

• Usually, yes, although the benefit to marten is only assumed. 
• Objectives as per the SP were met. 

7. If prescriptions have been implemented, has any formal monitoring of results been done?
•  Monitoring occurred in the original study only (Gyug 1994, re debris piles). 

8. If formal monitoring has been done, what were the general results (positive, negative, benign for 
marten) and is there a report available?

• No formal monitoring specifically for marten; just spatial monitoring of forest cover retention.
• The general results relating to marten use of small debris piles in clearcuts showed a weak 

correlation between the existence of piles and marten activity in the block. (Note: see summary for 
Gyug 1994 in Appendix 1, Section H).

9. If prescriptions have been implemented and no formal monitoring has been done, do you have 
any basis (incidental observations, feedback from trappers, gut feelings) for a general 
assessment of results, and if so what are they (positive, negative, benign for marten).  

• Not really.  Get occasional comments from trappers mostly about road deactivation.  
• With feedback from the trapper, the results have generally been received as being positive. 
• Logic would say increased CWD, WTP, and care around riparian areas would be beneficial, but 

that’s all we have to go by now. 
• No observations.  The piles were originally felt to be important in providing subnivean habitat.   

Since we rarely undertake operational or monitoring activity on logged cutblocks in winter, we would 
have little opportunity for observations related to this.  
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• Riparian management and corridors should be beneficial.  Mixed feelings on leaving unburned 
piles.

10.   As you understand it, does a focus on marten-specific habitat management measures help or 
hinder your efforts to manage biodiversity?  

• I think what the LRMP recommends for general stand level biodiversity will be beneficial to 
marten..

• I can only see it as being helpful.
• I would say that due to the nature of managing marten-specific habitat, specifically the focus on 

areas adjacent to riparian features, it helps to manage (or enhance) biodiversity.
• At this point in time we are using measures for managing biodiversity as a surrogate for marten 

habitat management with the assumption that they are complementary.
• I believe that retention of CWD (to levels that do not compromise reforestation or forest health, that 

are scattered in the harvest unit, or in loose windrows/ piles) lines up with a facet of stand level 
biodiversity.  In addition, riparian treatments, WTP’s assist in both biodiversity and marten use.   

• Size, shape and possibly, location of harvest units could also benefit landscape biodiversity. In the 
Penticton district, we currently do not have the option to plan for a  range of large harvest units, until 
landscape biodiversity is in place. It happens by default if forest health is the trigger.

11. Do you have any specific locations/areas/treatments within your operating area where you would 
particularly like to see monitoring and assessment applied, i.e., any “pet” project areas that 
you think may merit consideration.?  If yes, please specify.   

• Pennask Plateau area,  the upper elevational areas in the Ashnola River drainage, and ... some 
suitable areas in the Upper Shuswap River area (East Side Road off Sugar Lake Main)

• Les Gyug conducted some trials in the McGregor area (as well as other Okanagan TSA sites) in the 
early 80’s. These may be followed up on.

• Derickson Trap Line, Penticton Creek.
• Fly Hills - Skimiken 

Any additional comments, criticisms, suggestions?
• Even with encouragement, input from individual trappers has been extremely limited. The trappers 

association needs to encourage its members to meet with (or at minimum speak to) forest licensees 
to raise concerns specific to their traplines. 

• We have seen a significant increase in the number of individuals coming in to review our FDP.  
However, none of them have been trappers.

• Trappers have been reluctant to provide numbers, particularly in ------.   We hear that trapping is 
poor no matter what in that location, and logging is to blame.  Other trappers, have indicated good 
trapping over the same period with no particular management strategy in place (makes it difficult for 
us to know who to believe).
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Appendix 4.  Responses to a questionnaire on marten habitat management in relation to forestry 
from Canadian jurisdictions outside of British Columbia.  Input from wildlife/habitat managers in 
Newfoundland (NF), Prince Edward Island (PE), Saskatchewan (SK), Ontario (ON), Nova Scotia (NS), 
Yukon Territory (YT), and Manitoba (MB).

1. Generally, is the marten a focal species for any logging or  silviculture prescriptions or 
recommendations in your province (special status by legislation or policy)?  

• Yes, on the Island portion of the Province (NF).
• No marten (remaining) in PEI (PE).
• Saskatchewan does not use marten as a focal species and has no research or monitoring applicable 

to the work you are conducting (SK).
• Yes (ON). 
• The marten is not presently a focal species under any  prescriptions or legislation.  We hope to 

work toward timber harvest guidelines that will use the marten as a focal species, and marten have 
comeup informally in forest management planning as a key species (YT). 

•  Yes, but only in the sense that we have imposed moratoriums on harvest in some areas where 
our remnant provincially endangered population is located.  We are doing some test silviculture 
with STOR-ENSO re treatments which can yield some fibre but result in hastening development of 
better habitat (modified merchantable thin). We have an unverified  landscape model, adapted from 
work elsewhere and sighting /incidental capture info (scanty).  We intend to develop a landscape 
model for operational planning use over the next year (NS).

• A marten HSI and 18 others were cooperatively developed and are used together for cutting plans 
and their impacts.  We also have general “Forest-Wildlife” guidelines that are used more often; they 
deal more specifically with some furbearers and marten is one of these - marten have also been 
selected as a regional focus species in Western, Eastern and NW regions (MB).

2.  If yes to Question 1, is this focus at the conservation biology level (i.e., directed primarily to 
preventing extirpation) or intended to maintain viable and harvestable populations of 
marten? 

• At the conservation biology level (NF).
• Maintaining viable populations (ON).
• Mostly  the latter.  Marten occur in most forested parts of the Yukon, and their  persistence as 

a species is not currently at risk.  The concern over marten and forestry is partly a concern for 
trappers’ interests and partly a more general concern over managing forests and timber harvest 
wisely for all users and wildlife species (YT).

• Prevent extirpation first, which would mean a viable population.  Harvestable population would 
hopefully be the longer term result (NS).

• Both–we wish to conserve them to maintain viable populations for things like trapping (MB). 

3.  Are any of the logging or silviculture prescriptions on behalf of  marten applied at the landscape 
level? 

• Yes (NF, ON, MB)
• It is too early  to answer this question in a definitive way.  Forest management planning is just 

getting underway in this region under a new Kaska Forest Resources Stewardship Council, which 
began meeting last month as an outcome of a MOU on forestry issues signed last July by DIAND, 
YTG and the Kaska First Nations leaders.  The region does not have  a  settled land claim.  There 
is recognition that trappers in the region, many of them Kaska, will have real concerns over the way 
in which timber  harvest develops here.  The approach I have tried to advocate is one that  would 
involve zoning to limit timber harvest in areas where marten habitat is a concern or value, and to 
allow more liberal timber harvest where  marten are less of an issue.  But there is nothing in place 
at this time,  although people associated with the planning recognize that planning will have to be at 
several spatial scales, including the landscape scale.  In  addition, there is a group headed by Sue 
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Kemmett of the Yukon Conservation  Society in Whitehorse, which is developing Yukon standards 
for  certification under the international Forest Stewardship Council.  Conservation of habitat for key 
wildlife species will be among the  environmental standards that interested companies would be 
asked to give their attention to.  Non-governmental conservation organizations in the Yukon have to 
date played a key role in massaging forest management onto a sound track (YT).

• Can’t answer any more now ...we’re not there yet (NS)

4.  Are prescriptions/recommendations at the stand level general  (e.g., leave coarse woody debris 
“CWD”) or specific (e.g., leave x amount of CWD)? 

• Specific in some areas (NF).
• As with the previous question, the hope through the new Council’s planning is for specific targets 

to be set for stand-level practices.  There is a 1999 DIAND guidebook which recommends  sound 
practices at landscape and stand scales, but these are guidelines only and are not enforceable.  On 
April 1, 2003, management of forestry  will devolve from DIAND to YTG (Yukon Govt); the effect this 
will have on  forest management is unknown at this time (YT).  

• We have things for stand level as well as landscape level (MB). 

5.  What stand level prescriptions/recommendations are or have been applied for marten in your 
province/territory?  

• To leave a certain amount of basal area and crown closure (NF).
• Maintain CWD (ON).
• As noted earlier,  there are no legislated prescriptions for timber harvest.  Most timber harvest has 

occurred by “patch cuts” which are small clear-cuts suitable for the scattered nature of merchantable 
timber pockets in Yukon forests.  Timber harvest possibilities have been identified through “Resource 
Reports” which identify pockets of merchantable timber in particular  areas, usually  over a 3-5 year 
planning horizon.  Various operators would be given specific permits to cut-blocks in these areas, 
and the standards  in the field have been rather variable.  There are now community-based forest 
management planning processes in Teslin (south-central Yukon) and Haines Junction (SW Yukon) 
and Watson Lake (SE Yukon), but none are complete (YT).

• In general, our cuts are likely smaller than are yours in BC.  Typically, we try to maintain a healthy 
range of habitats at both the local stand and the landscape levels to maintain and protect biodiversity.  
Protection from over-harvest may also be instituted.  Specific prescriptions might be retention of 
“wildlife trees”, maintenance of downed woody debris, retention of residual stands, line of site and 
travel corridors (MB)

6.  If prescriptions/recommendations have been made, have they been implemented (yes, no, 
sometimes)? 

• Sometimes (NF)
• Yes, in all forest management units since 1997 (ON).
• In general, there has been a considerable variability in specific cut-blocks and areas.  Some cut-

blocks have been straight-edged, with little retention of dead and live trees, and  considerable 
blowdown (especially in pine), while others have been treated  better (YT).   

• Yes. They will be with new guidelines and in some cases they are now (MB).

7.  If prescriptions have been implemented, has any formal monitoring of  results been done?  
• Monitoring ongoing (NF).
• Yes, formal monitoring is underway (ON).
• Not to date (YT).  
• A cooperative project to do this is being proposed in the Manitoba Model Forest (in the southeast 

corner of the province), to be finalized next fiscal year. Other than that, nothing to date - this is one 
of the problems we have – lack of monitoring and follow up (MB).  
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8.  If formal monitoring has been done, what were the general results (positive, negative, benign for 
marten) and is there a report available?  

• Still being studied (NF).
• No results yet because it is the 3rd year of a 6-year study (ON).
• The only results that I am aware of that evaluate the effects of timber harvest on Yukon marten 

have been just getting underway in the Watson Lake area.  An area logged 1994-1998 is being 
compared to an unlogged area with very similar forest cover, terrain, and soils.  Preliminary results 
based on snow track counts indicate a 3-fold higher number of marten tracks/km of trail in the 
unlogged area compared to the logged area.  This is based on 7 repeated track counts (so far, and 
we may be able to add a few more) over the course of the winter, at both sites.  Plans for summer 
2003 include radio-collaring resident marten in the two areas and related work on habitat structural 
characteristics, key food items, and habitat choices.  Habitat maps based on 1:20,000 aerial photos 
and ground-verification are being developed this winter; habitat types will include forest cover 
attributes and ground cover/soils, recognizing that forest cover features alone will not be sufficient 
to define suitability for marten.  There is no report yet on this work as it is in preliminary stages.  
Track counts will be compared to results from radio-collar work and track counts could then be used 
on a more extensive basis to monitor the effects  of other silvicultural practices.  A feature that may 
be unique to the Yukon is the scattered distribution of merchantable timber, which in many areas 
is less than 30% of the overall forest.  However, if there are many scattered cut-blocks and those 
are focused on the richest habitat with bigger trees, then the possibility of high fragmentation and 
a substantial impact on marten numbers exists, even if much of the forest with smaller trees is left  
intact.  Most forests in this region are primarily in the mature age-class, with lodgepole pine, white 
and black spruce, and at higher elevations, alpine fir the predominant species.  There is relatively 
little mixed-wood or deciduous forest, although birch, aspen and poplar are common (YT). 

9.  If prescriptions have been implemented and no formal monitoring has been done, do you have any 
basis (incidental observations, feedback from others, gut feelings) for a general assessment 
of results, and if so what are they (positive, negative, benign for marten)?

• Discussions with a number of trappers in the region suggest that the recovery of logged areas after 
timber harvest into useful marten habitat is much slower than recovery after fire.  Until the last 3-5 
years, there was no requirement for re-planting cut-blocks and some were quite slow to regenerate.  
As noted earlier, the track count data so far do indicate a negative impact on marten numbers where 
logging has occurred, and this supports the evaluation of trappers in the region.  It should also be 
understood that comprehensive forest management planning here is in the early stages and in 
the past 10 years, timber harvest has often gone ahead with little or no consideration of trappers’ 
interests in marten or other forest values (YT).    

• Manitoba marten pops have increased exponentially (Harvests: 1980 <1,000; 2000/01 about 
33,000).  Our harvests in the local level are dependent upon immigration from larger, unharvested 
areas surrounding the cut blocks.  Maintenance of stands of appropriate composition and age 
is critical for a) winter habitat (and trapping success, which is our only population indicator), b) 
migration habitat and for c) year-round habitat for local sustainability in low-population years.  
Our cut blocks are relatively small and spaced well apart, and we have had phenomenal marten 
harvests -- at present, all habitat needs seem to be met at the landscape level in forested areas.  
At the local level, we will see some drops in populations -- 2 or 3 years back, trappers in one area 
complain about no marten due to logging yet the next year they took a substantial crop from the 
same area (MB). 

10.  Are there applicable studies/reports in your province/territory that I should be aware of, and, if 
so, what are they? 

• Numerous, habitat modelling being one (NF)
• No recent reports.  Copies of the Marten Habitat Guidelines are available online through MNR’s 

website: http://ontariosforests.mnr.gov.on.ca/publications.cfm (ON).  Note, see review of Watt et al. 

 98               WILDEOR WILDLIFE RESEARCH AND CONSULTING

http://ontariosforests.mnr.gov.on.ca/publications.cfm


(1996) in Appendix 1, Section J.
• There are no completed reports to send at this time, but with some luck in the field,  some progress 

reports can be generated in the next year.  In addition to the radio-collar study noted earlier, there 
has been some work with trappers using recorded focus-group sessions where trappers have been  
asked to describe their knowledge of marten ecology.  This work has shown, among other things, 
that marten use a wide variety of forested habitats in the Yukon, from valley-bottom white spruce 
forests to sub-alpine forests near treeline.  Surprisingly, most trappers reported better marten 
catches at their best upland sites than at lower-lying sites, where we had initially expected the 
highest ratings for lowland white spruce forests.   Some trappers in this region may catch 200 or 
more marten in a good year, so there is fairly rich marten habitat in the region (YT).   

• Current and on-going ...no published reports (NS). 
• Forest Wildlife Guidelines (being revised); Marten HSI (MB).

11)  Do you wish to be kept informed of our progress? 
• Yes (ALL).• 
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I.D. YRS INF AVG1 AVG2 MX1 YR1 MX2 YR2 LG1 LG2 PP1 HV1 AC1 PP2 HV2 AC2
1-01 1 N n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
1-02 21 A 1-5 1-5 3 ? 3 ? B B B C C C C C
1-03 10 AD* 21-30 n/a 40 1998 n/a n/a B n/a C C C n/a n/a n/a
1-04 32 AB 21-30 61-80 35 1992 70 70’S C B B C A B B C
1-05 6 A 11-20 n/a 37 1996 n/a n/a C n/a B B C n/a n/a n/a
1-06 1 N 31-40 n/a 36 2001 n/a n/a A n/a ? ? ? n/a n/a n/a
1-07 15 D 41-60 41-60 50 1999 60 1984 C B A C A C C C
1-08 27 N 21-30 x x x x x C A B x x C x x
1-09 40 BCD 41-60 41-60 76 1998 30 1982 C B B A A C A B
1-10 1 D 41-60 31-40 x x x x C C A x C x x C
1-11 10 A 21-30 n/a 40 1995 x x C B B C A C C C
1-12 60 A 21-30 21-30 60 1990 140 1983 C B B B B C C B
1-13 14 B 11-20 81-100 40 1993 114 1989 C A B B A C C A
2-14 29 B 21-30 0 25 1996 0 0 A C A A A B B A
2-16 13 A 0 0 0 n/a 0 n/a C B n/a n/a n/a n/a n/a n/a
3-19 11 N 1-5 n/a 10 1991 n/a n/a A C B B A C C A
3-22 3 A 61-80 n/a 86 2000 n/a n/a B C C C C n/a n/a n/a
3-25 20 N 21-30 21-30 20 ? 20 ? B B B C A x x x
3-27 40 A 31-40 31-40 35 2001 97 1989 C C B C A B C A
3-28 22 D 11-20 21-30 15 1995 25 ? A C B B A C C C
3-29 74 A 21-30 61-80 x x 100 1988 C A B B A A A C
3-30 14 AB 101+ 101+ 140 1995 178 1988 A C B B A C C C
3-31 15 N x x x x x x x x x x x x x x
3-32 1 A 21-30 n/a 28 2001 n/a n/a C n/a n/a n/a n/a n/a n/a n/a
4-34 4 DE* 21-30 n/a 31 1998 n/a n/a C C B B B n/a n/a n/a
4-35 15 AD* 1-5 1-5 6 2001 2 1988 C B B B B B B C
4-38 55 B 1-5 11-20 4 1993 27 1986 C B B B A C C C
4-39 15 A 0 11-20 0 n/a 20 1980? C B B B A C B A
4-40 25 A 21-30 21-30 25 ? 25 ? C A B B A C C C
4-43 3 B 0 n/a 0 n/a n/a n/a A n/a x x A n/a n/a n/a
5-45 18 B 0 0 0 n/a 0 n/a x C x x x x x x
5-46 16 N 11-20 11-20 30 1995 x x B B x B A x x x
5-48 15 A 0 0 0 n/a 0 n/a C A n/a n/a n/a n/a n/a n/a
6-49 23 N 11-20 11-20 27 1990 18 1988 C B B B A A A A
6-50 18 N 11-20 41-60 x x 60 1985 A C C A A x x x
6-52 50 N 21-30 81-100 35 1992 120 1989 A A B B A A C C
6-56 1 N* 11-20 n/a 14 2002 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
6-57 13 N 41-60 81-100 105 1992 105+ 1988 C A B B A x x x
6-58 12 D 31-40 n/a 60 1993 n/a n/a C n/a B B C n/a n/a n/a
6-59 14 N 0 11-20 0 n/a ? ? C A B B B A x x
6-60 16 A 21-30 81-100 48 1995 143 1986 C B ? x A x x x
6-61 30 D 31-40 ? 64 1995 ? ? C B B B A C C A
7-62 5 A 1-5 n/a 1 2000 n/a n/a C n/a C C A n/a n/a n/a
7-64 15 ABD 1-5 31-40 5 1985 48 1988 C C B B A B B A
7-65 24 AD 6-10 11-20 6 1993 25 1985 C A B B A B B A
7-66 20 D 0 41-60 0 n/a 45 1988 C A B B A C C C
7-67 28 A 21-30 21-30 ? N/A ? N/A x x x B x x x x
7-68 20 N 21-30 101+ 30 1998 150 1986 C B B B A C C C
8-70 2 AD 1-5 n/a 1 2001 n/a n/a C n/a B B A n/a n/a n/a
8-71 x N 0 0 0 n/a 0 n/a x x n/a n/a n/a n/a n/a n/a
8-73 27 ABD 0 0 0 n/a 0 n/a B C n/a n/a n/a n/a n/a n/a

8-75 35 AD 21-30 31-40 12 1996 16 1989 C B B B A B B x

Appendix 5.  Results of trapper questionnaire for marten habitat project, Okanagan Shushwap LRMP area.                  
See next page for key to column headings and related explanations.  Within the table body, “x” = no reply 
or inactive trapline, and n/a = not applicable in relation to years of experience on the trapline indicated.
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Appendix 6.  Additional comments volunteered by trappers responding to the questionnaire for the marten 
habitat project, Okanagan Shuswap LRMP area.  The comments are organized by sub-areas within the 
overall study area, as described in report Section 3.4.

General:
 These comments have been selected from a large database, on the basis of their perceived 
relevance to this project. Some trappers expressed their “extra” information in a short sentence, while 
others used several paragraphs.  Most items relating to personal trapping patterns are not included here, 
but a number of the respondents were careful to emphasize that their trapping effort was dependent on 
market conditions (less effort when fur prices are poor).  Others described the use of personally imposed 
quotas or indicators to determine when trapping in any given year should cease (for presumed sustainability 
reasons).

Sub-Area 1 (North Shuswap)
• Heavy logging post-1990
• Logging seems to be on the increase and marten populations are dropping; the woods are 

very much noisier now than before.
• My access has increased to a certain extent but now I have to go farther to get the same 

thing; I used to walk.   
• Lots of fir and spruce have been logged and the habitat is really fragmented.
• Marten main diet is rabbits, and logging makes rabbits.
• Logging in small patches is better. It stirs up the ground and starts new growth.  It improves 

habitat and is beneficial to all wildlife.
• The logging company was very good re logging plans, queries, adjustments; kept “habitat 

piles” (logging debris) on purpose (2-3 per hectare).
• Between groomed snowmobile trails and logging on our trapline, the marten trapping is 

declining.
• Logging will be done in small blocks. This is good because it makes new roads
• (The company) is good about talking to us.
• ... logging has been disastrous 1) because  the riparian areas have been ignored, 2) terrain 

stability ignored, we have landslides...logging and blowdown have caused fires...all the 
prey animals have disappeared.

• Areas consistently trapped on a sustainable level are less effected by food/climate changes 
and have consistent productivity even in a bad year.

• I trapped out a 20 sq. mile area because the marten were poor quality (runted, skinny); the 
very next year everything was better.

• Logging roads have increased access to some areas.  
• The valley bottom was logged off from 1860 to 1900 (25 sq. miles).  In the  1960’s there 

were marten ONLY in the old growth there, but in the ‘70’s that changed and some of my 
best trapping was the 60-80 year-old growth.  The really old growth is not productive.  I get 
marten right down to 15 yr-old     growth.

• This is hemlock, cedar, fir, white pine country. Thousands of acres are planted in jackpine... 
bad habitat for this deep snow country. There is one area that is 1⁄2 jackpine and 1⁄2 natural 
regeneration and the marten tracks are all over the nat/regen part and almost nothing in 
the jackpine.

• Every year we have more marten; it’s easier to get the goal from year to year
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• marten numbers have dropped off because of the loss of habitat due to excessive logging
• Logging blocks are too big.
• We rotate our trapping sites yearly.
• We have difficulty accessing because of water bars...the deactivation of main roads is a 

problem.  It is dangerous.

Sub-Area 2 (Fly Hills)
• Marten transplant in 1990 due to total absence previously, and initiation of marten guidelines 

at landscape level.
• FW had marten relocated on her trapline, but I haven’t seen any on mine.

Sub-Area 3 (Mabel Lake)
• Harvest remains stable, but I amalgamated 5 lines into one just to keep the harvest level 

up.
• Select logging and clear cuts have damaged animal populations.
• Population has been stable since I have owned the line, but the previous owner stated that 

it has dropped in the last 20 years.  Having trouble with a heli-ski outfit (including killing of 
marten at their camp).

• Logging has hurt me pretty bad, so I move to another area.
• The problem isn’t just logging, it’s cattle too.
• The line looks like a moonscape.  There are now no marten tracks at all.
• Populations decreased since 1955, and I have noticed that the squirrel numbers have 

dropped dramatically recently.
• There are very few marten now.  
• They are taking a lot of wood out of my line.  (SA) is good and tries to help.
• Logging effects my line for the first few years.
• There are lots of furbearers in the second growth, lots of rabbits and prey animals.
• Less logging would help.  They should do select logging, no more clearcuts. 
• Access to my trapline has increased but it’s not a good thing; too many people are not good 

for the animals. 
• Lack of habitat for marten....mainly cats and coyote. 

Sub-Area 4 (Whiterocks)
• They are logging some very large openings, and making islands out of the few marten 

areas remaining. 
• Decided not to trap marten due to amount of logging that has taken place on this line.
• The NW corner has been isolated.   A swath of 1K X10K from km 8 to 18.   They have 

“ringed” the mountain, leaving no travel corridors.  This was good marten habitat.
• Access is too good.  There are too many roads and too many people can go in there.
• The area was never that good a marten line, but logging has gotten rid of the rest.
• my line is mostly lynx...there is not much marten in my area the big spruce has been taken 

away and the marten have gone.
• They’ve opened up too many roads...too many people and ruined it
• Big cut blocks are bad...they should leave corridors
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• There are no marten left on my line.  I had one pocket in a 10-12 sq. mile area where we 
15/year.  Logging came in and took 5 blocks; I was there two years ago and there were no 
marten tracks and no timber left.

• There is lots of access, but deactivation affects that.
• You can’t stop logging but they should be more selective
• We get invited to give forestry input but I don’t think they pay attention.   I don’t go to those 

things, my small voice doesn’t affect anything.
• My harvest has gone down in the last 5-6 years
• I used to catch a lot on (T) Mountain but they have completely ringed it; I haven’t caught a 

marten there for 10 years
• There is more access now but once everything is logged out we have no access to the 

animals because they’re gone...
• The habitat is so fractured they can’t travel and intermingle
• There is no marten sign on my trapline

Sub-Area 5 (Trout Creek)
• I have never caught any marten here; most of the area was clearcut over 20 years ago.
• No buffer zones left; logging has decimated marten populations; brush piles may help.  

Stop thinning areas that start to be productive again. 
• I started asking (company) to do certain things...leave corridors, brush piles... they do it and 

it helps
• Logging doesn’t bother us because it opens up country...logging blocks are small
• The company’s silviculture is good...we’re happy with them...they always listen
• I can catch more because they’ve opened up the area

Sub-Area 6 (Lumby)
• Logging has affected the marten population dramatically; the only area that has escaped is 

a community watershed. 
• Logging has had an effect in (G) area. 
• The (BM) irrigation area can’t be logged, so that leaves a good breeding ground
• Too much area is opened up
• We work well with (company); they’re going to log anyway but they are careful to leave our 

trails
• There is more access...and lower harvest because the timber isn’t there.  Everything has 

dropped because of increased logging
• Logging is the only issue.  I am contacted by the company about what they are going to do, 

but I don’t think my input is taken seriously.  I have had to keep moving my boxes and trails, 
and have pretty well run out of room to do that.  

• Logging in the last six years has demolished our trapline
• (The company) takes everything.   They used to contact us but not any more
• I think the way you trap can have a worse effect than logging
• I don’t think that logging is harming me; the companies look out for me and always contact 

me
• I planted trees from 76-88 and I’m trapping marten in those areas again...
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• ...it depends on what they leave after logging, they have to leave something
• Access has increased but this has been no advantage because roads and cut-blocks have 

cut off or eliminated productive trapping trails.

Sub-Area 7 (West Kettle)
• The line is not that good a marten line.
• Extreme logging, 1971-1976; now no marten.
• The areas on this trapline suitable for marten are few and separated by clear-cut areas with 

very narrow corridors along creeks.  Areas replanted are spaced when 10 ft high and the 
lower branches pruned off, making the habitat unsuitable for any form of wildlife.  

• I’ve pretty well shut down.  We’re in the (K) watershed.  They logged off 400 sq 
kilometres.

• My trapline access has increased but that isn’t a good thing, there are too many people 
going there. 

• Logging wiped out my line and I’m disheartened.
• The biggest problem is with the beetle but I don’t think they want to deal with it.   Beetles 

are good for logging.
• There is too much logging and I haven’t made the effort.
• My area is hard hit by logging...I guess about 80%, it’s just starting to come back.
• Because things fell off a bit...we don’t work as hard...but there isn’t anywhere for the marten 

to be.

Sub-Area 8 (Ashnola)
• I’ve never seen marten there.
• Haven’t really pressed on marten. 
• My catch is declining every year
• Logging companies don’t contact me. 
• Extensive logging in watershed, and 1/3 of the line is in the park.  
• They have put logging roads on my trails and destroyed my boxes.
• Line is totally fragmented...logging blocks and roads.
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Appendix 7.  Characteristics of traplines all or partly within the Okanagan Shuswap LRMP area.
This list includes 82 areas registered to trappers (traplines) and 9 habitat blocks that are open (no trapline) or 
unassigned.  “T” in the table body indicates “trace” (< 1.0% or 1 km2).  All of the traplines whose area within LRMP 
boundaries is less than 70% (bolded) have been excluded from further calculations and considerations in this project.  
The habitats represented are three lowland dry biogeoclimatic zones, combined  (BG = Bunchgrass, PP = Ponderosa 
Pine, and IDF = Interior Douglas Fir), the three upland zones of primary interest as marten habitat (ESSF = Engelmann 
Spruce - Subalpine Fir, ICH = Interior Cedar Hemlock, and MS = Montane Spruce), and the highest upland zone (AT = 
Alpine Tundra).

Trapline LRMP 
AREA

      
BG

      
PP

       
IDF

      
MS

       
ICH

      
ESSF

      
AT

ID Km2 % Km2 % Km2 % Km2 % Km2 % Km2 % Km2 % Km2 %

0312T002 249 42 43 17 122 49 84 34

0312T003 507 80 4 1 335 66 167 33
0312T004 5 1 4 87 1 13
0320T002 143 32 48 34 86 60 8 6
0320T003 T T T T
0320T005 1316 100 647 49 308 23 161 12 200 15
0320T006 1 T 1 T
0326T001 50 100 31 61 19 39
0326T002 239 100 40 17 186 78 13 5
0326T004 1373 83 13 1 803 58 216 16 158 11 183 13
0326T006 256 100 156 61 50 20 49 19
0327T004 5 1 T T 5 92
0334T001 108 99 66 61 39 37 2 2
0334T003 294 100 202 69 92 31
0335T001 305 100 140 46 139 46 26 8
0335T002 335 99 152 45 177 53 6 2
0336T001 293 98 109 37 163 56 20 7
0336T002 330 100 118 36 197 60 15 5
0336T003 242 98 188 78 53 22 1 T
0336T004 372 99 232 62 140 38 T T
0336T005 400 73 61 15 145 36 194 48 T T
0336T006 630 100 5 1 398 63 228 36 T T
0336T007 775 100 428 55 331 43 15 2
0337T001 18 T 9 54 8 46
0337T002 36 18 9 25 27 75
0337T003 5 2 2 37 3 63
0342T001 5 T 4 74 1 26
0801T018 592 100 158 27 129 22 232 39 63 11 10 2
0801T019 296 99 5 2 12 4 58 20 162 55 59 20
0801T024 231 100 24 10 106 46 101 44
0803T023 496 100 65 13 68 14 220 44 44 9 83 17 16 3
0803T025 426 74 10 2 189 44 82 19 130 30 15 4
0803T031 262 74 24 9 64 24 168 64 5 2
0804T062 2 T 2 88 T T
0806T066 6 3 1 11 2 37 3 52
0807T064 124 17 34 27 40 32 50 41
0808T026 383 100 15 4 109 28 172 45 35 9 53 14
0808T027 394 99 33 8 196 50 140 36 25 6
0808T028 107 100 14 13 45 42 43 40 6 5
0808T029 299 94 73 24 170 57 56 19
0808T038 474 100 1 T 55 12 259 55 130 27 30 6
0808T080 160 81 T T 81 51 22 14 57 35
0809T020 223 100 25 11 40 18 84 38 72 32 1 1
0809T021 359 100 22 6 18 5 70 20 154 43 94 26 T T
0809T022 299 100 15 5 26 9 103 34 120 40 35 12
0810T035 316 100 50 16 111 35 78 25 35 11 43 14
0810T036 252 100 35 14 86 34 110 44 7 3 14 5
0810T040 138 100 22 16 32 23 83 60 2 1
0810T078 259 100 14 5 5 2 60 23 180 70
0811T037 328 100 60 18 114 35 130 40 25 7
0811T039 449 100 13 3 167 37 174 39 8 2 86 19
0812T008 43 10 42 96 1 3 1 T
0812T015 3 T 1 31 2 69
0812T017 157 100 47 30 1 T 109 70
0812T032 18 4 7 41 2 13 1 6 7 41 1 3
0812T033 260 81 40 15 154 59 66 25 1 T
0812T034 386 99 60 15 234 61 10 3 82 21 T T
0813T013 306 52 15 5 103 34 189 62
0814T012 T T T T
0814T016 181 49 32 18 149 82
0815T007 T T 1 T
0821T077 95 100 69 73 24 25 2 2
0822T042 123 100 4 3 84 69 35 28 1 1
0822T060 236 100 147 62 51 22 38 16
0823T041 298 100 24 8 205 69 51 17 18 6
0823T043 249 100 95 38 53 21 32 13 68 27
0823T044 262 100 19 7 19 7 70 27 154 59
0823T045 109 100 109 100
0823T046 429 100 61 14 211 49 157 37
0823T047 216 100 1 T 129 60 85 39 1 T
0823T048 642 99 274 43 336 52 32 5
0823T049 141 98 46 33 78 55 17 12
0823T050 170 99 66 39 97 57 8 5
0823T052 129 100 18 14 90 70 21 16
0823T081 397 100 65 16 28 7 134 34 169 43
0824T051 455 100 1 T 206 45 247 54 2 T
0824T053 357 100 113 32 165 46 79 22
0824T058 390 100 255 65 135 35
0825T054 244 100 127 52 96 39 20 8
0825T055 872 100 355 41 436 50 82 9
0825T057 184 100 37 20 95 51 52 29
0825T079 287 100 230 80 3 1 54 19 1 T
NONE-1 174 100 1 T 151 87 22 13
NONE-2 125 100 99 79 4 3 17 14 5 4
NONE-3 69 100 14 20 14 20 40 58 1 2
NONE-4 274 100 38 14 51 19 168 61
NONE-5 79 100 16 20 42 53 21 27
NONE-6 31 100 21 66 10 34
NONE-7 145 100 58 40 29 20 40 28 18 12
NONE-8 593 100 134 23 457 77 1 T 1 T 17 3
NONE-9 56 100 31 55 25 45
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Appendix 8.  Description of trapline sub-areas in the Okanagan Shuswap LRMP study area for the marten 
habitat project.  The “estimated marten productivity” item is based on a preliminary marten habitat capability 
map for the area produced by MWLAP, and on general findings in Section 3.5 of this report.  

Sub-Area 1: North Shuswap
• Location: North end of LRMP area, mostly north of Salmon Arm.
• General Habitat: About 4400 km2 of extensive ICH in the lowlands, surrounding High uplands of   
 ESSF and some AT. 
• Estimated Marten Productivity: High
• Trapline Characteristics: Total of 13 traplines, averaging over 325 km2  in size,and with several  
 of them larger than that.

ID km2 km2 % km2 % km2 % km2 % km2 %
1 49.9 30.6 61.2 19.4 38.8
2 238.5 39.6 16.6 186.2 78.1 12.7 5.3
3 108.0 66.3 61.4 39.4 36.5 2.2 2.1
4 294.2 202.4 68.8 91.9 31.2
5 305.1 140.5 46.1 138.9 45.5 25.7 8.4
6 334.9 151.8 45.3 177.5 53.0 5.7 1.7
7 292.8 109.4 37.4 163.1 55.7 20.3 6.9
8 330.3 122.3 37.0 192.6 58.3 15.4 4.7
9 241.7 188.3 77.9 52.9 21.9 0.6 0.2

10 372.1 232.4 62.4 139.8 37.6 0.0 0.0
11 400.4 61.4 15.3 144.7 36.1 194.0 48.5 0.2 0.1
12 630.1 4.7 0.7 397.7 63.1 227.5 36.1 0.2 0.0
13 774.7 431.8 55.7 327.7 42.3 15.2 2.0

Mean 336.4 34.1 23.5 184.1 54.5 146.5 39.3 8.5 2.6
Total 4373 136 2393 1758 85

n 13 4 4 0 0 13 13 12 12 10 10

Sub-Area 2: Fly Hills 
• Location: West of Salmon Arm
• General Habitat: About 1600 km2, of which about 60% is lowland IDF surrounding an
 isolated upland of MS and ESSF.
• Estimated Marten Productivity: Low
• Trapline Characteristics: Two traplines, including the largest one in the study area..

ID km2 km2 % km2 % km2 % km2 % km2 %
14 1372.7 815.9 59.4 216.1 15.7 157.9 11.5 182.8 13.3
16 255.5 156.5 61.2 50.5 19.7 48.6 19.0

 
Mean 814.1 486.2 60.3 216.1 15.7 104.2 15.6 115.7 16.2
Total     1628 972 216 208    232

n 2 2 2 1 1 2 2 2 2 0 0

TRAPLINE BG+PP+IDF MS ICH ESSF AT

TRAPLINE BG+PP+IDF MS ICH ESSF AT
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Sub-Area 3: Mabel Lake
• Location: Vicinity of Enderby and points east.
• General Habitat: About 4400 km2 of mostly ICH with a fair amount of ESSF in the uplands.
• Estimated Marten Productivity: High
• Trapline Characteristics: Total of 13 traplines averaging about 310 km2, but with a few
   larger than that.

ID km2 km2 % km2 % km2 % km2 % km2 %
19 235.9 147.2 62.4 50.9 21.6 37.8 16.0 0.0
21 215.8 1.1 0.5 129.0 59.8 84.8 39.3 0.8 0.4
22 641.8 273.8 42.7 336.0 52.4 32.0 5.0
23 140.6 46.0 32.7 78.0 55.5 16.6 11.8
24 170.2 66.0 38.8 96.6 56.7 7.7 4.5
25 129.0 17.8 13.8 90.0 69.8 21.2 16.5
26 455.4 206.2 45.3 247.3 54.3 1.9 0.4
27 356.8 113.1 31.7 164.6 46.1 79.0 22.2
28 389.5 254.7 65.4 134.8 34.6
29 243.8 127.1 52.2 96.2 39.5 20.4 8.4
30 872.4 354.5 40.6 435.6 49.9 82.2 9.4
31 183.7 36.7 20.0 94.6 51.5 52.4 28.5
32 286.5 229.6 80.1 2.7 1.0 53.7 18.8 0.4 0.1

Mean 332.4 128.4 37.7 2.7 1.0 150.9 44.7 97.8 30.3 11.8 3.7
Total 4321 1027 1961 1271 59

n 13 8 8 1 1 13 13 13 13 5 6

Sub-Area 4: Whiterocks 
• Location: West of Okanagan Lake from about Peachland north to Falkland.
• General Habitat: About 3500 km2 with uplands of MS and scattered ESSF, surrounded
 by IDF and other dry habitats in the lowlands.
• Estimated Marten Productivity: Low to moderate.
• Trapline Characteristics: Total of seven traplines, averaging almost 500 km2 in size,
 and including the second largest trapline in the study area. 

ID km2 km2 % km2 % km2 % km2 % km2 %
34 507.1 4.3 0.8 335.3 66.1 167.5 33.0
35 1316.2 647.3 49.2 308.3 23.4 160.7 12.2 199.9 15.2
37 298.5 73.0 24.4 169.8 56.9 55.8 18.7
38 474.1 314.6 66.4 129.9 27.4 29.5 6.2
39 328.0 173.8 53.0 129.7 39.5 24.6 7.5
40 448.9 180.3 40.2 174.1 38.8 8.0 1.8 86.5 19.3
43 95.4 69.4 72.7 24.2 25.4 1.8 1.9

Mean 430.1 183.6 44.6 165.0 39.5 30.1 4.4 80.0 16.4
Total 3468 1463 1271 171 564

n 7 7 7 7 7 3 3 6 6 0 0

TRAPLINE BG+PP+IPF MS ICH ESSF AT

TRAPLINE BG+PP+IDF MS ICH ESSF AT
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Sub-Area 5:  Trout Creek 
• Location: West of Okanagan Lake from about Peachland south to Penticton.
• General Habitat: A bit over 1000 km2 of mostly dry lowland IDF and PP, but with 
     some MS and ESSF.
• Estimated Marten Productivity: Low
• Trapline Characteristics: Total of four traplines, ranging from 100 to 400 km2 in size.

ID km2 km2 % km2 % km2 % km2 % km2 %
45 383.0 295.7 77.2 34.7 9.1 52.6 13.7
46 394.3 229.0 58.1 140.5 35.6 24.8 6.3
47 106.8 101.2 94.8 5.6 5.2
48 159.8 81.1 50.7 22.2 13.9 56.6 35.4

Mean 261.0 176.7 70.2 50.7 15.9 44.7 18.5
Total 1044 707 203 134

n 4 4 4 4 4 0 0 3 3 0 0

Sub-Area 6: Lumby 
• Location: Okanagan Highland, south of Lumby and east of Kelowna.
• General Habitat: About 2700 km2, very diverse with mostly ICH and MS in the lowlands
    and mid-slope, and with extensive ESSF in the upland.
• Estimated Marten Productivity: Moderate to High
• Trapline Characteristics: Total of 11 traplines, averaging about 250 km2 and with only two
 exceeding 300 km2.  

ID Area area % area % area % area % area %
49 252.3 121.2 48.0 110.3 43.7 7.2 2.9 13.5 5.4
50 259.0 14.0 5.4 5.2 2.0 59.7 23.1 180.1 69.5
52 156.9 0.0 0.0 47.3 30.1 0.2 0.1 109.5 69.8
55 123.1 87.9 71.4 34.5 28.0 0.7 0.6
56 297.6 23.9 8.0 205.3 69.0 50.9 17.1 17.6 5.9
57 248.9 95.4 38.3 53.2 21.4 32.1 12.9 68.1 27.4
58 262.3 18.6 7.1 19.5 7.4 70.1 26.7 154.2 58.8
59 109.3 109.3 100.0
60 429.0 60.9 14.2 210.9 49.2 157.3 36.7
61 396.5 65.3 16.5 27.7 7.0 134.2 33.8 169.4 42.7
76 138.1 54.0 39.1 82.5 59.8 1.6 1.1

Mean 243.0 59.1 31.6 65.0 29.8 70.7 20.7 87.2 31.8
Total 2673 650 585 565 872

n 11 11 11 9 9 8 8 10 10 0 0

TRAPLINE BG+PP+IDF MS ICH ESSF AT

TRAPLINE BG+PP+IDF MS ESSF ATICH
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Sub-Area 7:  West Kettle
• Location: East of Penticton
• General Habitat: About 2150 km2 of mostly IDF and MS in the lower areas, and with
 scattered ESSF in the uplands.
• Estimated Marten Productivity: Low to moderate
• Trapline Characteristics: Total of 7 traplines averaging about 300 km2.              

ID km2 km2 % km2 % km2 % km2 % km2 %
62 295.8 75.2 25.4 161.5 54.6 59.1 20.0
63 223.4 150.0 67.2 72.1 32.3 1.3 0.6
64 359.2 110.0 30.6 154.3 42.9 94.5 26.3 0.5 0.1
65 298.8 143.9 48.2 120.1 40.2 34.8 11.6
66 315.9 160.5 50.8 77.7 24.6 34.7 11.0 42.9 13.6
67 260.4 39.9 15.3 154.1 59.2 65.6 25.2 0.8 0.3
68 386.0 59.7 15.5 233.6 60.5 10.4 2.7 81.9 21.2 0.3 0.1

Mean 305.7 105.6 36.1 139.1 44.9 22.6 6.8 54.3 16.9 0.5 0.2
Total 2140 739 974 45 380 2

n 7 7 7 7 7 2 2 7 7 3 3

Sub-Area 8: Ashnola 
• Location: South end of LRMP area, in Ashnola and Similkameen drainages.
• General Habitat: About 2000 km2 of mostly dry lowland IDF and PP, but with some MS,
• ESSF, and AT in high mountains at the U.S. border.
• Estimated Marten Productivity: Low
• Trapline Characteristics: Total of five traplines averaging about 400km2, but with three
 larger than that.

ID Area area % area % area % area % area %
70 591.8 519.2 87.7 62.6 10.6 10.0 1.7
71 231.1 231.1 100.0
73 496.0 353.0 71.2 44.1 8.9 82.6 16.7 16.3 3.3
74 426.0 199.6 46.9 81.5 19.1 129.6 30.4 15.2 3.6
75 261.6 24.2 9.3 64.1 24.5 168.4 64.4 4.9 1.9

Mean 401.3 265.4 63.0 63.1 15.8 97.7 28.3 12.2 2.9
Total 2007 1327 252 391 37

n 5 5 5 4 4 0 0 4 4 3 3

 

TRAPLINE BG+PP+IDF MS ICH ESSF AT

ATTRAPLINE BG+PP+IDF MS ICH ESSF
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TRAPLINE SUB-

NUMBER AREA 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02

0326T001 1 1 OT XX XX XX XX XX XX 3 XX XX XX XX OT 6 XX XX XX XX XX

0326T002 1 OT OT 10 1 2 OT OT 4 XX 7 XX XX 1 OT XX XX OT XX OT XX XX XX XX XX
0334T001 1 3 3 4 4 12 7 13 XX 12 XX XX 8 23 13 22 12 30 21 13 24 22 6 15 18 14
0334T003 1 43 OT 13 17 27 29 36 27 41 52 30 45 63 12 65 41 20 51 35 51 30 24 10 40 17 25 21 XX XX
0335T001 1 OT 15 11 43 40 5 18 26 23 OT 26 24 18 17 26 25 XX XX XX 55 23 12 15 XX 47 XX 32 6 17
0335T002 1 3 10 8 10 12 38 42 5 18 26 21 37 66 25 13 8 XX XX 15 10 XX XX XX XX 17 18
0336T001 1 20 10 7 32 10 8 OT 65 63 41 XX 13 XX 4 5 XX XX XX XX 25 XX 43 XX XX
0336T002 1 45 23 10 18 XX 32 15 16 XX 22 XX 13 13 11 11 8 XX 6 XX 21 25
0336T003 1 18 61 24 13 18 8 3 3 33 48 41 50 42 69 XX 44 XX 41 18 XX 71 68 53 105
0336T004 1 45 14 41 51 17 20 79 14 16 50 11 67 82 55 41 53 67 69 79 90 22 28 XX 21 24 2 XX 13 XX 25
0336T005 1 6 15 14 13 32 33 29 41 25 42 20 21 20 11 XX 17 10 XX 15 XX XX XX XX XX XX XX 20 14
0336T006 1 44 24 2 28 17 OT 33 11 20 24 XX 12 4 12 21 20 24 XX 14 XX 6 XX
0336T007 1 8 22 11 40 15 11 30 76 103 94 52 69 42 75 35 113 44 80 81 40 36 43 27 13 13 19 20 10 XX
0326T004 2 OT OT OT 20 10 9 14 OT OT 1 OT OT 1 8 5 10 1 OT OT XX 1 25 9 XX 12 15 XX 22 13 3
0326T006 2 OT 12 7 15 8 11 OT OT OT OT OT OT OT OT OT XX OT XX XX XX XX XX XX XX XX XX XX XX XX XX
0822T060 3 17 10 XX XX XX XX XX XX 23 XX 18 XX XX XX XX XX XX XX
0823T047 3 5 21 11 7 19 13 26 15 XX 33 4 XX XX XX 12 10 XX XX XX XX
0823T048 3 7 46 27 29 22 5 6 35 49 25 26 63 30 10 26 XX 28 10 14 65 83 XX XX
0823T049 3 28 18 13 18 13 29 20 28 26 26 27 12 20 12 10 7 13 4 17 21 12 63 XX XX 19
0823T050 3 2 2 12 79 23 31 OT 12 XX XX 11 6 XX OT 15 28 XX OT 12 15 11 XX 8 9 11 7
0823T052 3 23 23 10 10 13 4 21 17 16 23 13 17 23 13 13 9 XX 13 XX XX
0824T051 3 60 OT 72 62 59 35 36 58 13 5 19 14 XX XX 34 20 6 6 11 XX 7 XX XX 12
0824T053 3 14 1 43 OT 26 45 33 47 31 27 12 10 26 20 3 8 XX 5 XX OT 5 14 XX XX 5 13 18 40 46
0824T058 3 14 13 11 14 14 20 16 16 13 13 9 12 10 XX 11 10 18 7 XX 7 10 XX XX
0825T054 3 6 39 18 18 24 9 24 9 7 41 54 31 XX 19 XX 14 XX XX OT XX XX XX XX OT XX OT XX
0825T055 3 11 13 9 11 24 6 54 31 66 84 65 30 154 124 98 103 82 62 46 XX 51 XX 104 69
0825T057 3 OT 2 9 OT 4 37 17 18 55 8 9 9 16 13 10 XX XX XX XX XX XX XX XX XX XX XX XX XX XX

0825T079 3 OT 4 5 2 OT 12 47 21 XX 53 XX 20 OT XX XX XX XX XX XX XX XX XX XX XX XX 15

0312T003 4 OT OT 19 OT 15 1 4 2 33 27 30 OT 35 XX XX XX XX XX XX OT 15 30 29 21 3 9

0320T005 4 OT OT OT OT OT 2 OT 13 4 OT 4 OT OT OT OT OT 1 OT OT OT OT OT OT 7 OT 2

0808T029 4 1 4 XX OT XX 2 XX XX 1 XX XX XX XX XX XX XX XX XX

0808T038 4 OT OT OT OT OT OT OT OT 5 15 XX OT XX XX XX XX XX OT OT OT OT OT OT OT XX

0811T037 4 9 4 OT 2 1 OT OT OT OT OT 1 6 1 OT XX 1 XX OT OT OT XX OT XX XX XX XX XX

0811T039 4 OT 10 19 16 9 17 27 28 24 25 15 11 7 12 XX 6 XX 3 39 29 16 XX 13 10 XX 3

0821T077 4 OT OT OT OT OT 12 OT OT OT OT OT OT OT OT OT OT OT OT XX OT XX XX XX XX XX

0808T026 5 OT OT OT OT OT OT XX OT OT XX 1 OT OT 10 6 XX XX 11 4 XX 7 6 1

0808T027 5 OT OT OT OT OT OT OT OT OT OT 3 4 3 OT OT OT 1 1 8 XX 13 8 7 6 OT XX XX XX 1

0808T028 5 OT OT OT OT OT OT OT OT OT OT OT XX 1 XX OT OT OT 2 4 XX OT XX OT XX OT

0808T080 5 XX XX XX OT 1 XX XX XX OT XX 2 XX XX XX XX XX XX XX
0810T036 6 2 XX XX XX 26 8 11 7 7 XX XX XX 14 XX XX XX XX XX XX
0810T078 6 37 38 30 16 28 9 60 60 46 36 XX XX XX 16 XX 29 XX XX OT XX XX XX 17
0812T017 6 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
0822T042 6 66 26 XX XX XX XX 39 29 XX 40 XX 23 XX 4 XX XX XX XX 11 8
0823T041 6 20 9 4 3 11 OT OT 14 20 XX XX 13 XX 8 XX XX XX XX XX XX XX XX XX XX XX XX
0823T043 6 50 48 20 70 47 15 21 8 XX 74 10 42 34 18 XX 12 XX XX 19 XX XX XX XX 16 XX XX
0823T044 6 3 28 43 10 9 29 11 22 XX 43 20 XX 11 6 52 OT 60 XX 14 OT XX XX XX XX 17 XX
0823T045 6 OT OT OT OT OT OT 5 OT OT XX 14 10 XX XX XX 8 XX XX XX XX XX XX XX XX XX XX 5
0823T046 6 11 7 33 30 20 51 30 49 22 23 99 132 9 68 9 3 3 42 30 66 67 100 14 16 21 34 OT 19
0823T081 6 XX XX XX 22 7 33 18 27 19 53 11 4 3 4 22 XX XX XX
0810T040 6 OT 8 1 5 6 3 9 19 19 13 8 25 20 XX 40 XX 50 10 XX XX XX XX 15 XX XX
0801T019 7 2 OT XX XX XX XX XX 17 XX XX OT XX 1 1 XX XX OT XX
0809T020 7 OT 14 16 1 9 XX XX 13 XX 2 XX XX XX XX XX XX XX XX OT
0809T021 7 OT OT OT 4 1 2 4 12 OT OT XX 6 44 34 20 1 55 XX 20 XX XX 13 5 3 XX XX XX 1
0809T022 7 1 1 1 5 8 13 19 24 24 15 9 18 7 XX 10 4 6 2 3 9 3 2 1 1 OT OT
0810T035 7 16 39 44 24 OT XX XX XX OT XX XX XX XX XX XX XX XX XX XX
0812T033 7 18 8 2 2 22 OT 8 2 11 4 25 7 2 XX 12 XX XX 6 10 XX XX XX XX XX XX XX
0812T034 7 17 197 83 19 26 26 XX XX XX 11 XX 1 XX XX OT XX 5 XX XX XX 33 XX XX XX
0801T018 8 OT OT OT OT OT OT OT OT OT OT 4 4 OT OT 12 16 5 7 OT 3 XX XX XX XX OT OT OT OT
0801T024 8 OT OT OT OT OT OT OT OT OT 3 OT 1 OT OT OT OT OT OT OT OT OT OT 2 OT OT OT 1 XX OT OT
0803T023 8 OT OT OT OT OT OT OT OT OT OT XX OT XX OT OT XX OT XX XX XX OT XX XX
0803T025 8 OT OT OT OT OT OT 1 1 4 OT OT 2 2 3 2 OT 1 XX 1 2 OT OT OT OT XX OT XX OT OT XX

0803T031 8 OT 1 OT 1 OT OT 17 27 9 OT 4 9 7 5 OT 9 6 12 3 1 OT OT OT 4 2 XX 4 2 2

Appendix 9:  Marten harvests in the Okanagan Shuswap LRMP area, 1973-2002.   Data for 1973-1984 
are from records in trapline files at regional Ministry offices and those from 1985-2002 are from the 
Provincial Fur Harvest Database.   Data entries in the table body are as follows:  Numeric = reported 
numbers of martens harvested;  OT = harvest of furbearers other than martens listed (trapline ac-
tive); XX = no trapping activity recorded:  Blank = no data.

TRAPPING RECORDS BY YEAR
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