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Executive Summary for Continuing Project 
 

FSP Project number: #Y062061  
 
Title:  Habitat use by Marbled Murrelets on southwest Vancouver Island and implications 
for forest management 
 
Project start date: April 2004 
Length of Project:  3 years 
Former FSP project number:  Y051061 (2004-2005) 
 
METHODOLOGY OVERVIEW 
1. Radar counts. Marbled Murrelets were counted with high-frequency radar as they 
commuted between the sea and inland nesting areas. As developed by Burger’s UVic 
team, this has become the standard method for inventory and monitoring of breeding 
Marbled Murrelets in B.C. and for researching landscape-level habitat associations in 
their forest nesting areas. In 2005-06 we completed 4 years of radar surveys on southwest 
Vancouver Island, covering 49 stations (totalling >6000 birds on average), of which 28 
stations yielded multi-year estimates of the numbers of murrelets using 25 watersheds 
(totalling 3819 birds on average). The goals were to identify the most important nesting 
areas in the sub-region, determine the relationships between murrelet numbers and habitat 
area, and estimate densities of murrelets per ha of likely nesting habitat. 
2. GIS analysis. Using GIS facilities in the Dept. of Geography at UVic, Dr Rick Page 
undertook spatial analysis of murrelet habitat on southern Vancouver Island. To 
compensate for gaps and inconsistencies in Vegetation Resources Inventory forest cover 
data, he overlaid the VRI mapping with satellite imagery derived from the Sierra Club’s 
“Ancient Forest” analysis to identify likely nesting habitat, orthophotos derived from 
2003-2004 Landsat imagery to identify recent cutblocks in the forest, and watershed and 
topographic maps. The result is the first reliable map of Marbled Murrelet nesting habitat 
for southern Vancouver Island and a new protocol for identifying murrelet habitat with 
GIS. 
3. Habitat analysis. Burger and Page combined the radar counts of murrelets with the 
GIS habitat mapping to investigate relationships between murrelet numbers per 
watershed and areas of likely habitat within the watersheds. These analyses reveal the 
relationships between habitat areas and murrelet numbers and mean densities (birds per 
ha of suitable habitat), both of which are essential tools for long-term management and 
monitoring of this threatened species in BC. 
4. At-sea studies. Under Burger’s supervision, Rob Ronconi is undertaking a PhD study 
focused on the distribution of Marbled Murrelets at sea off southwest Vancouver Island, 
and the factors determining marine distributions, densities and behaviours. The study 
aims to address serious gaps in knowledge of marine factors affecting murrelets and how 
marine factors relate to the birds’ use of the adjacent forest nesting habitat. Methods 
include: boat-transects to map the distribution of murrelets and make hydroacoustic 
measures of prey abundance; shore-based studies of foraging behaviour; and fine-scaled 
mapping of foraging murrelets and potential competitors (e.g., murres) using a digital 
surveying theodolite. Concurrent projects covered effects of boat disturbance on 
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murrelets and the spatial distribution of newly-fledged juvenile murrelets, both of which 
have important applications in the management of murrelets.  
5. Habitat modeling. Ronconi will use GIS mapping, spatial statistics and predictive 
modeling to integrate his at-sea distribution and behavioural data and other marine and 
terrestrial databases. The goal is to identify the combination of terrestrial (nesting) and 
marine (foraging) parameters which might predict murrelet distributions and those which 
are likely to be most important in the overall management and conservation of the species 
in B.C. This work is in progress and will be completed in 2006-2007. 
 
PROJECT SCOPE AND REGIONAL APPLICABILITY 
In 2005-2006 the radar and at-sea field work were done on southwest Vancouver Island 
(Barkley Sound to Port Renfrew) which includes some of the highest densities of 
breeding Marbled Murrelets anywhere in the species range. The area includes both large 
protected areas (Nitinat Triangle, Carmanah-Walbran) and many areas with ongoing 
logging affecting nesting murrelets. Results from our study will have direct application in 
the management of murrelet habitat (e.g., provision of murrelet radar counts to the 
Arrowsmith Timber Supply Review; provision of GIS habitat maps to the Marbled 
Murrelet Habitat Recovery Implementation Group; provision of at-sea data to Parks 
Canada). In addition, the research protocols, general concepts and trends derived from 
our study are applicable to murrelet management and monitoring across its BC range. 
 
INTERIM CONCLUSIONS AND USEFUL INFORMATION 
1. Radar counts. Four-year radar counts indicated that at least 4000 murrelets were using 
the 25 watersheds sampled on southwest Vancouver Island. These counts are suitable for 
ongoing refinement of landscape-level habitat associations. Data from 35 stations can be 
used for long-term population monitoring, following the protocol recommended by the 
Marbled Murrelet Recovery Team.  
2. GIS analysis. Our GIS analysis has provided the first reliable map and database 
identifying likely nesting habitat for murrelets on southern Vancouver Island. These 
products are now being applied by the Marbled Murrelet Recovery Implementation 
Group as part of the BC range-wide mapping of nesting habitat and identification of 
important core areas for breeding murrelets. The innovative techniques developed in this 
study (combining various GIS databases to compensate for gaps and errors in forest cover 
data) have widespread application, not only for identifying murrelet nesting habitat but 
for a range of other wildlife management and forestry needs. 
3. Forest habitat analysis. The combination of radar counts with GIS-derived habitat 
measures has provided valuable information for management of murrelet nesting habitat, 
including these points: 

• Our data confirm that positive, linear correlations exist between murrelet numbers 
and areas of suitable old seral forest. Linear regressions between murrelet counts 
and habitat area were highly significant (P<0.001) and habitat area explained 53% 
of the variation in mean murrelet counts, or 62% of the variation in the mean of 
the annual maximum count in the 25 watersheds. The implication is that numbers 
of murrelets will decline proportionately as these forests are logged; murrelets 
cannot be expected to pack into remnant old forests in higher densities as their 
habitat is reduced by logging. 
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• Mean densities derived from this analysis (0.092 birds ha-1 of suitable habitat) 
were almost identical with the mean from 36 watersheds elsewhere on west 
Vancouver Island, confirming that similar habitat relationships apply across the 
entire west coast of Vancouver Island, but these differ from those on the BC 
mainland. Regionally-specific densities are needed to estimate the area of old 
forest nesting habitat needed for specific populations of murrelets, or conversely, 
to estimate the numbers of murrelets likely to be using specific areas of suitable 
old forest. Densities are already being used for these purposes by the Marbled 
Murrelet Recovery Team and regional planners. 

• Our study has clearly identified the most important watersheds for nesting 
murrelets on southwest Vancouver Island, including:  

o Toquart (mean count of 437 murrelets; 4644 ha of likely habitat);  
o Walbran (394 murrelets and 7569 ha in the upper valley alone);  
o Henderson Lake valley (327 murrelets; 7048 ha); 
o San Juan (320 murrelets; 10,478 ha);  
o Nitinat (312 murrelets; 7676 ha); 
o Lucky Creek (293 murrelets; 2004 ha);  
o Klanawa (232 murrelets, 8012 ha in the east valley only);  
o China Creek (216 murrelets, although we suspect most of these are 

heading well inland; 884 ha); 
o Sarita (181 murrelets; 6100 ha);  
o Gordon River (148 murrelets; 5957 ha); and  
o Carmanah (115 murrelets; 5229 ha).  

4. At-sea studies. Combined with earlier work by Burger and Parks Canada, the recent 
work by Ronconi is providing important information on marine distributions, habitat use, 
foraging activities, and interactions with other seabirds. Ronconi’s study is continuing in 
2006-2006. Key results to date: 

• Marbled Murrelets show consistent year-to-year preference for specific marine 
areas along the West Coast Trail (WCT). This has provided Parks Canada with 
critical information for management and is the foundation for Ronconi’s work to 
explain the underlying causes of these preferences and how they relate to the 
adjacent forest nesting habitat. 

• Data from boat surveys (Burger et al. in prep.) and theodolite mapping (Ronconi 
and Burger in prep.) show marked differences in spatial distributions between 
Marbled Murrelet and other fish-eating alcids. Both sets of data indicate that 
subtle interspecific competition or niche partitioning with Common Murres (Uria 
aalge) and Rhinoceros Auklets (Cerorhinca monocerata) is occurring, causing 
murrelets to avoid areas where these larger seabirds aggregate. Murrelet numbers 
decline in late summer as numbers of murres and auklets rise.  

• Multi-year data on the distribution of newly-fledged juveniles at sea off the WCT 
indicated that juveniles did not associate with adult birds in foraging groups, but 
foraged solitarily (Wong et al., submitted). Habitat use by juveniles and adults 
was similar, except that juveniles were closer to the shore, and we found no 
evidence of the “nursery areas” reported in Alaska. These data have important 
implications because ratios of juveniles:adults from boat surveys are the only 
known method for monitoring breeding success in murrelets. Our results mean 



Project Y062061   Progress Report 2005-2006 5 

that both juveniles and adults can be counted in the same surveys, provided that 
these surveys cover the areas close to the shore. 

• A study by UVic Honours student Nathan Hentze showed that Marbled Murrelets 
foraging in nearshore waters were susceptible to disturbance by boats. Murrelets 
were flushed by boats more readily than murres or Rhinoceros Auklets, but less 
than cormorants. These results are being used to produce guidelines to regulate 
boat traffic in Pacific Rim National Park and could be applied in the many other 
situations where boat traffic affects Marbled Murrelets.  

5. Extension. Our team continues to work closely with many forestry and wildlife 
practitioners to apply our research in managing and monitoring Marbled Murrelets and 
their forest (nesting) and marine (foraging) habitats. A full list of our extension activities 
is appended. 
 
CONTACT INFORMATION 
1. For information on the project as a whole, radar studies, at-sea surveys and 
management applications: 
Dr Alan Burger 
Department of Biology, University of Victoria, Victoria, BC, V8W 3N5 
Phone: 250-479-2446 or 250-721-7095 
e-mail: aburger@uvic.ca 
 
2. For information on GIS mapping and modeling of habitat: 
Dr Rick Page 
Department of Biology, University of Victoria, Victoria, BC, V8W 3N5 
Phone: 250- 882-4308 or 250-721-7095 
e-mail: rpage@uvic.ca  
 
3. For information on the ongoing at-sea study off southwest Vancouver Island: 
Rob Ronconi 
Department of Biology, University of Victoria, Victoria, BC, V8W 3N5 
Phone: 250- 721-0809 or 250-721-7095 
e-mail: rronconi@uvic.ca  
 
4. Web-site: http://web.uvic.ca/~mamu/  
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Project Y062061:  Habitat use by Marbled Murrelets on southwest Vancouver 
Island and implications for forest management 
 
Summary of extension activities in 2005-2006 related to the FSP project 
 
1. Marbled Murrelet Recovery Team 
Dr Burger served as a member of the Marbled Murrelet Recovery Team and also the 
Marbled Murrelet Nesting Habitat Recovery Implementation Group. Burger was one of 
the principal authors of both the Recovery Strategy (completed 2005) and Nesting 
Habitat Recovery Action Plan (completed 2006). Both of these documents are currently 
in review by the federal and provincial governments.  
 
2. Extension Note 
An extension note was completed to be submitted to FORREX Newsletter: 
Page, R.E and A.E. Burger. Can satellites improve forest mapping for Marbled Murrelet 
habitat? 
 
3. Seminars and conference papers  

Burger, A. E. and R. E. Page. Integrating radar counts of Marbled Murrelets with G.I.S. 
habitat mapping on southwest Vancouver Island. Paper given at the annual Pacific 
Seabird Group conference, Girdwood, Alaska. Feb 2005. 

Hentze, N. T., R.A. Ronconi and A. E. Burger. Effects of boat disturbance on seabirds 
off western Vancouver Island. Paper given at the annual Pacific Seabird Group 
conference, Girdwood, Alaska. Feb 2005. 

Kuletz, K. PhD Seminar. A non-colonial seabird in a sea of change: foraging, 
productivity, and decline of the Marbled Murrelet in Prince William Sound, Alaska. 
Dept. of Biology, UVic. 15 July 2005. 

Kuletz, K.J. How many fish do Marbled Murrelets need to raise a chick? Paper given at 
the annual Pacific Seabird Group conference, Girdwood, Alaska. Feb 2005. 

Ronconi, R.A. Studying seabirds near shore: Marbled Murrelets and more.  Seminar at 
Bamfield Marine Sciences Centre. June 2005. 

Wong, S. P., R. A. Ronconi, A. E. Burger and B. Hansen. Marine habitat use of 
juvenile Marbled Murrelets (Brachyramphus marmoratus) off southwest Vancouver 
Island. Paper given at the annual Pacific Seabird Group conference, Girdwood, 
Alaska. Feb 2005. 

 
4. Workshops 

• Marbled Murrelet  Habitat Identification Workshop (MWLAP), Nanaimo 4 May 
2005. Paper presented:  
o Burger, A.E.. Testing Habitat Algorithms for Marbled Murrelets with low-

level helicopter surveys on the North Coast, BC.  
• Marbled Murrelet Recovery Team Workshop on Population Monitoring, Sidney, BC. 

8&9 Dec 2005. Burger, Page, Ronconi & Hentze participated. Two papers presented: 
o Burger, A.E. Long-term trends in at-sea counts of Marbled Murrelets in BC.  
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o Burger, A.E. & R. E. Page. Monitoring and habitat studies of Marbled 
Murrelets using radar on southwest Vancouver Island.  

 
5. Developing and testing BC standards 

• Burger reviewed the draft standards manual for radar surveys of Marbled 
Murrelets (MOE, Ecosystems Branch) and participated in developing a standard 
database for MaMu radar within the BC Government SPI Wildlife Inventory 
System (March 2006). 

 
6. Direct application of information with BC forest and wildlife practitioners  

• Radar count data were provided to BC Timber Sales and Ministry of Environment 
as part of the Arrowsmith Timber Supply Review. Our radar surveys covered 
most of the key watersheds in this review including Toquart, Lucky Creek, 
Henderson and Effingham valleys. 

• Page provided GIS-based mapping and database information on current nesting 
habitat on southern Vancouver Island to the Marbled Murrelet Nesting Habitat 
Recovery Implementation Group (Chair: Trudy Chatwin, MOE). These data are 
essential for completing the first reliable inventory of available nesting habitat 
across the BC range and will form the foundation for forest management to meet 
the recovery goals. 

• Burger reviewed the Marbled Murrelet management plan for TFL 37 (Canfor 
Ltd., John Deal). 

• Burger and Page had extensive discussions throughout the year with forest 
industry representatives: John Deal (CANFOR), Dave Lindsay (TimberWest), 
Wayne Wall (Interfor), Bill Harper (OSIRIS Consulting). 

• Page had discussions throughout the year with NGO representatives: Jill 
Thompson, Dave Leversee, Steve Young and Viki Husband (Sierra Club); Calvin 
Sandborn and students (UVIC Environmental Law Office). 

• Burger and Page had extensive discussions with Dr Peter Arcese (UBC) who was 
charged with developing a long-term monitoring program for Marbled Murrelets 
in BC. 

• Burger is working with Louise Waterhouse (MOF), Trudy Chatwin (MOE), and 
David Donald (MOE) to refine and apply low-level helicopter survey methods for 
assessing Marbled Murrelet nesting habitat in forest canopies.  

• Burger & Ronconi had several meetings with Parks Canada staff (Bob Hansen, 
Danielle Bellefleur, Dr. Cliff Robinson) concerning the application of our data to 
park management and addressing research needs. Burger & Ronconi also were co-
authors on research reports produced for Parks Canada. 

• Burger had extensive discussions on Marbled Murrelet issues with government 
practitioners: Alvin Cober (MOE, Queen Charlotte Islands), Stewart Guy (MOE, 
Victoria), Leah Ramsay (Conservation Data Centre, Victoria), Dr. Doug Bertram 
(Canadian Wildlife Service, Sidney), David Donald (MOE). 

• Ronconi & Burger collaborated in field work with Dr Martin Raphael and Tom 
Bloxton (both US Forest Service) in their radio-telemetry study of Marbled 
Murrelets in the Strait of Juan de Fuca. This led to the discovery of 2 nests on 
Vancouver Island. 
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7. Student training  
Our project directly involved the following UVic students: 

• Rob Ronconi ( PhD candidate) – research on murrelet distributions and behaviour 
at sea and links with the forest nesting habitat (draft paper on theodolite mapping 
submitted as a project deliverable); 

• Nathan Hentze (BSc Honours student) – Honours thesis in Dept. of Biology 
covered effects of boat disturbance on Marbled Murrelets in nearshore sea (thesis 
submitted as project deliverable); 

• Rosanna Sheppard (BSc Honours student) – Honours thesis in Dept. of 
Geography: The analysis of landscape parameters associated with the Marbled 
Murrelet habitat areas in Carmanah Valley / Walbran Area (thesis submitted as 
project deliverable); 

• Ronan Eustace (BSc Co-op student) – Co-op work term on the 2005 radar crew. 
• Kristin O’Brien (BSc Co-op student) – Co-op work term on the 2005 radar crew. 
• For a week in April 2005 and on March 14 2006, Dr. Page spoke to 150 students 

in Prof. Rosaline Canessa's Geography 328 course  "GIS for Natural Science" 
about rating murrelet habitat using GIS. These students used data we provided to 
do their final lab assignment to rate habitat in the Carmanah/Walbran watersheds 
using GIS modelling. 

In addition Burger supervised the following student not directly related to the FSP 
project; 

• Kathy Kuletz. 2005. Foraging behavior and productivity of a non-colonial 
seabird, the Marbled Murrelet (Brachyramphus marmoratus), relative to prey and 
habitat. PhD dissertation, University of Victoria. 

 
8. General public 

• Web-site: http://web.uvic.ca/~mamu/  
• Newspaper: Burger interviewed by Carrie West – article published in Victoria 

Times Colonist 12 March 06. 
 
 
 


