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Abstract

Marbled Murrelets (Brachyramphus marmoratus) are an identified wildlife species
dependent on old-growth forests, with threatened status in BC.  We have  (1) described attributes
of trees and stands, that murrelets utilise, and measured nesting success, (2) tested the fit of a
habitat suitability model for Clayoquot Sound, (3) made progress towards validating practical
guidelines for using airphoto interpretation to help identify suitable potential reserve sites, (4)
generated new data and initially tested relationships between radar indices of murrelet abundance
at a watershed level and landscape variables in SW Vancouver Island, (5) assembled additional
data for testing between radar indices of murrelet abundance and landscape variables at a
provincial level, a and (6) documented post-breeding dispersal from a known nesting location.
This work directly aids forest companies, provincial ministries (Forests; Water, Land and Air
Protection, and Sustainable Resource Management), and the Marbled Murrelet Recovery Team
meet economic goals and conservation responsibilities in refining IWMS guidelines and meeting
COSEWIC requirements with respect to Marbled Murrelet management.

Keywords: Marbled Murrelet, Identified Wildlife Management Strategy, airphoto, radar
monitoring, threatened species, Wildlife Habitat Areas, habitat suitability



FiI Grant # R2003-0203                   Marbled Murrelets                   Lank, Waterhouse and Burger

Outputs and Outcomes

FII funding supported six projects designed to improve short and long-term for Marbled Murrelet
management in BC.

Project 1: Tree and stand level analyses of characteristics of known nest sites in two regions
of BC.

Workplan objective:  “An analysis of newly available data on tree- and stand-level
attributes of nesting habitat from sites on the Sunshine Coast and Clayoquot Sound, and
elsewhere if additional currently unpublished data can be obtained and an analysis of rates and
correlates of nesting success.”

Activities and Outputs: Irene Manley, a consulting murrelet researcher with extensive
experience working with these types of data, assembled and edited tree and ground-based habitat
plot data gathered in standard formats during the Simon Fraser University studies from
Desolation and Clayoquot Sounds.  The completed report is being reviewed by Lank and
Waterhouse, for publication as a Forest Research Technical Report by the Vancouver Forest
Region.

Appendix 1 contains the principal results from this report.
Knowledge gaps: In general, these results validate current recommendations for tree and

stand level attributes of Marbled Murrelet nesting habitat, demonstrating that guidelines
generated with data gathered elsewhere are applicable to these regions of British Columbia.   

Applicability and outcomes: No major alterations of recommendations from the MMRT
for the draft IWMS document for selection at the tree and stand level arise from these results.

Operational variances: Manley completed the analysis and presentation of report on
time, but the report is not yet published.  Waterhouse and Lank have committed time and funding
early in fiscal 03-04 to finalizing publication through the Ministry of Forests, as planned.

Project 2: Testing Marbled Murrelet habitat suitability model for Clayoquot Sound

  Workplan objective: “A report of testing the utility of an existing Marbled Murrelet
habitat suitability model generated for Clayoquot Sound against new data on nest locations, as
determined by radio telemetry”

Activities and Outputs: With input from Lank, Volker Bahn, who generated the original
habitat suitability model for this site, was provided with the locations of identified nests by
Simon Fraser researchers, and tested the fit to the model.  In general, the model was successful in
identifying priority areas where murrelet nests had a higher probability of being located. The
paper also suggests that simpler algorithms might also perform well.  The report is being written
up for submission as a formal scientific paper.

Appendix 2 contains the principal results from this report.
Knowledge gaps: Bahn evaluated the utility of specific variables as predictors of murrelet

sites, as well as the performance of the model as a whole.
Applicability and outcomes: Planning for WHAs in the Clayoquot Sound area is well

advanced, based in part on the model developed and tested.  The model testing provides
substantial scientific confirmation that the decisions proposed for these reserves are reasonable
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from a Murrelet nesting habitat point of view.  This information will be of similar value as
planning goes forward elsewhere.

Operational variances: Bahn completed his report on time, and Lank and Falk
Heuttmann are reviewing the results.  As planned, Bahn will submit a final version for journal
publication.  The manuscript for this paper will immediately be made available to Murrelet
researchers and forest planners in the Ministry of Forests, MSRM, and industry.

Project 3: Standardization of air photo interpretation for identification
of Marbled Murrelet habitat.

Workplan objective: Contributing towards the development and evaluation of “Formal
guidelines for how to use air photos to select suitable habitat for murrelet set asides (e.g. WHAs).
This is currently done on a somewhat subjective and ad hoc basis, and generation of more
objective protocols is supported by the Marbled Murrelet Recovery Team.”

Activities and Outputs: We have completed, as proposed, the draft report (Waterhouse et
al. In prep) and produced a photo library and a sub-set of reference photos.  The report provides
information that supports guidelines (Donaldson 2003) and identifies knowledge gaps and
uncertainties for using airphoto interpretation as an assessment tool for identifying suitable
murrelet habitat  Airphotos were gathered from 5 of the 6 provincial Marbled Murrelet
Conservation Regions recognized by the Marbled Murrelet Recovery Team, as shown below:

Region/sub-region Photo library
(No. of sites)

Reference Photos
(No. of sites)

Southern Mainland Coast 124 10
Central Mainland Coast 8 1
Queen Charlotte Islands 26 7
North Vancouver Island 25 5
West Vancouver Island 77 10
East Vancouver Island 14 4

Appendix 3 details the activities and progress of this project.
Knowledge gaps: A valuable finding of this study are tests of the landscape scales (100,

300 m “patch sizes”) at which informative assessments and comparisons may be made with
regard to nest locations.  A second valuable finding is formal quantification of differences in
habitat parameters described for nests found by ground-based versus radio-based nest detection.

Applicability and outcomes: The reference photo collection will be of substantial value to
land use planners in Industry and the provincial ministries responsible for approving forest
development plans.  The outcome will be reduced subjectivity and increased and scientifically
defensible standardization of this stage in habitat identification

Operational variances: We have not yet conducted a practitioner workshop, as originally
proposed.  This was not pursued in part because of the delay in notification with regard to FII
funding, but also because we extended the scope of the project following the November Habitat
Workshop and feedback from clients.  A final workshop organized by Waterhouse and
Donaldson will be held the next fiscal to confirm the selected reference photos. We are planning
the extension of the product with FORREX (Susan Leech).
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Project 4: Analysis of radar counts and landscape-level habitat use
on SW Vancouver Island.

 Workplan Objectives: “An analysis of newly collected radar data from sites on SW
Vancouver Island in combination with existing GIS data and stand-level measures of habitat and
murrelet activities, to determine the relationship between murrelet numbers and available areas
of old-growth forest, estimate densities, and assess the effects of habitat fragmentation.”

Activities and Outputs: Radar data had been collected from 23 stations in 15 watersheds
between Toquart Bay (Barkley Sound) and the Walbran Valley, at sites accessible by land.  Data
on radar sites and murrelet counts were curated and archived.  Data on forest cover were
obtained for 12 of the 15 watersheds previously studied, and also for areas in which we
anticipate working in the summer of 2003.  However, data for 3 of the sampled watersheds had
not yet been made available to our team.

Appendix 4 details the work done to date and presents preliminary results.   
Knowledge gaps: At-sea counts suggest that the area under study may be part of the

province most densely utilized by breeding Marbled Murrelets (Burger 2002a).
Applicability and outcomes: As with our other studies, this work will help land use

planners better accommodate Marbled Murrelet nesting habitat into their forest development and
land use plans.   

Operational variances: Primarily due to delays in obtaining map information and funding
notification from FII, this project has not reached the formal draft report stage.  Preliminary
analyses (Appendix 4), suggest murrelet densities comparable to those measured elsewhere in
southwestern Vancouver Island, but more detailed habitat work will be needed to produce clearer
patterns.

Project 5: Province-wide analysis of radar data sets

Workplan Objectives:  “The generation and testing of general sets of variables for use in
studies relating radar data to watershed-scale landscape units throughout the province, and
applying them to radar-based studies.  Currently only the area of old-growth forest has been used
in such studies.  This includes testing a LANDSAT 7 based habitat mapping approach”.
 Activities and Outputs: Burger collected the UTM coordinates of all radar stations from 5
studies completed to date in BC (total of 108 watersheds). Some stations of studies in progress
were also added to this database (southern mainland 2002 sites from Irene Manley; TFL 39; sites
from John Deal of Canfor).  These station locations were added to the MSRM GIS database
currently being used to analyze the province-wide distribution of murrelet habitat (Louise
Blight).

Burger worked with Simon Norris and Jamie Duncan or MSRM to get GIS habitat data to
match all the BC radar sites. This will be derived using 4 algorithms containing different
combinations of the habitat parameters identified by the MMRT as Most Likely and Moderately
Likely (Part B of the Conservation Assessment: Marbled Murrelet Recovery Team 2003). This is
the same database being used by Stewart Guy and Louise Blight of MWLAP to map the overall
distribution of these data across BC, so it will be comparable to the overall provincial outlook.
To date, a map showing all the radar locations superimposed on all the watersheds for coastal BC
has been produced.



FiI Grant # R2003-0203                   Marbled Murrelets                   Lank, Waterhouse and Burger

In part due to the difficulty in obtaining comparable forest cover information from
throughout the province, the Simon Fraser group worked with Falk Heuttmann (U. Calgary) and
his MSc student Scott Steeby, produced LANDSAT image derived three category forest cover
maps for 100km diameter circles centred on the SFU radio-tracking capture sites at Desolation
and Clayoquot Sounds.  The mapping was tested against vegetation plot data and was reasonably
well supported, but we have not yet tried to use forest cover measure from these maps in
conjuction with radar count data.
     A workshop to help standardize and coordinate studies in BC using radar to count Marbled
Murrelets was called by the Marbled Murrelet Recovery Team in late February 2003.  Groups
planning 9 or more radar studies in the summer of 2003 were represented, as well as other
interested parties.  Burger presented a thorough discussion on the art and science of obtaining
these data.  The group agreed on certain standard procedures which will aid in comparing the
counts produced by different investigators, and Doug Bertram offered to arrange for long term
archiving of data through the Canadian Wildlife Service.  It is clear that the amount of data that
will be available by Sept 2003 will substantially increase the scope of this analysis.

Further information is presented in Appendix 5.
Knowledge gaps: Research in 2003 will include presentation of radar location maps to

interested parties, and preliminary presentation of results at the Pacific Seabird Group meeting in
Parksville in February.

Applicability and outcomes: These results will have widespread application, as identified
in the Marbled Murrelet Conservation Assessment (Marbled Murrelet Recovery Team 2003).
The work is will become a critical component of the province-wide planning for long-term
monitoring currently underway through a contract between MWALP and Peter Arcese, at UBC.

Operational variances: This ambitious project is proceeding as scheduled in the original
workplan.  Map support from MSRM (Stewart Guy, Louise Blight) was a welcome development
that facilitates our progress.  The project will expand as new data sets are made available during
the summer of 2003, and the experience with Project 4 will facilitate efficient analysis of data at
a larger scale.  We have applied for continued support for this truly critical project, which
addresses the large-scale questions of Marbled Murrelet management policy at the landscape
level throughout the province.

Project 6: Post-breeding dispersal of Marbled Murrelets

Workplan objectives:  “A report on the dispersal pattern of radio-marked adult and
juvenile Marbled Murrelets from a known breeding site in B.C.  We expect most of them to
move into international and US waters, but this has not previously been previously demonstrated
directly.”

Activities and Outputs: The radio-tagging and marking of birds for this project was begun
prior to a commitment of funding for it from FII; awarding the funds allowed us to see it through
to completion.  The Simon Fraser team, including Nadine Parker and Travis Poitras, under D.
Lank’s supervision, tracked 76 adults and 25 juveniles radio-tagged at Clayoquot Sound earlier
in the summer.  Adults disappeared immediately following breeding, with non-breeders
preceding breeders.  A number of juveniles were detected moving slowly northward along the
west coast of Vancouver Island, until they disappeared after reaching Cape Scott.

Further information on the results of this study is given in Appendix 6.
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Knowledge gaps: The information from this study is total novel.  Nothing whatsoever
was previously known about post-breeding dispersal, which is important for determine genetic
population structure.

Applicability and outcomes: This study is of greater interest to policy makers than to
practitioners, since it addresses questions of population structure that relate to province-wide
strategic planning, and has international implications.

Operational variances: Nadine Parker presented the results of this study as a poster at the
Pacific Seabird Group meeting in Parksville in February.  A manuscript version of this work has
been drafted and should be submitted for publication and circulated to interested parties by the
end of April, little later than the March submission schedule listed in the workplan.

Additional relevant activities

Marbled Murrelet Recovery Team and associated meetings and workshops

All three principle investigators continue to participate as members of the Marbled
Murrelet Recovery Team, together with provincial, federal, and industry representatives, leading
to development of strategies for population management in BC, with monthly meetings and/or
conference call and frequent email traffic and dyadic exchanges.  Alan Burger was the principle
author of “Parts A” of the team’s conservation assessment, and is also the principle author of the
revised Identified Wildlife Management Strategy account now under active review for the
province.  Participation with this broadly representative group ensures that research results are
quickly transmitted to end users in industry and government.

All three principle investigators attended an additional province-wide workshop on aerial
survey methods for habitat identification, organized by Stewart Guy on Nov 22nd, and a meeting
discussing radar methodology and plans called by Doug Bertram (CWS, MMRT Chair) held in
Parksville in February 2003.

All three principle investigators attended the Marbled Murrelet technical committee
meeting and the Pacific Seabird Group meeting in Ti-Na-Mara in February.  This meeting brings
together US researchers, and all investigators spent considerable time discussing murrelet issues
with the Americans.

Related research activity

Related work funded by a prior FII grant to F. Cooke is covered in a companion year-end
FII report for grant R-02-01

The recent results of related research and extension activity by principle investigators and their
co-workers are partially covered by the listing of reports provided below.

Nest Photo Web Site

A web site with landscape, tree, and nest-level pictures of 144 Marbled Murrelet nest sites from
3 sites in British Columbia was completed and posted on the web at:
www.sfu.ca/biology/wildberg/species/mamu.html.
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