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DISCLAIMER 
This report is based upon analysis of raw data provided by MWLAP.  It identifies 
potential issues with  the data and with interpretations of the data done by MWLAP, from 
the perspective of persons not involved in the data collection.  The data set provided by 
MWLAP was incomplete and this review is based solely on that  subset of data.  Review 
comments on this report have been provided but have not yet been incorporated into the 
current document.  Readers should be aware that all interpretations made in this report 
are preliminary in nature and are subject to further clarification by MWLAP staff.   
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1.0 INTRODUCTION 
 
Over the past two decades, there has been a great deal of concern surrounding the status 
of the Northern Spotted Owl (Strix occidentalis caurina) throughout its entire range in 
both the United States and Canada.  The Canadian population exists only in southwestern 
British Columbia, where it is at the northern extent of the species' range.  The spotted owl 
is considered red-listed (endangered/threatened) in the province, and is listed as 
'endangered' federally.  
 
The spotted owl has been a species of management concern since sharp declines in its 
populations were noted in the United States in the 1980's (Gutiérrez 1985).  The drop in 
owl numbers was associated with habitat loss due to harvesting of old-growth forests in 
the Pacific Northwest.  Measures to restrict timber harvest within the owl's habitat have 
resulted in long-term and ongoing conflicts between American land management 
agencies, environmental groups, and timber interests (Marcot and Thomas 1997).  
Although much spotted owl research has been done in the US, relatively little information 
is available regarding the species in Canada.  A lack of knowledge in a combination of 
areas, including specific spotted owl habitat use, effects of habitat loss, causes of 
population decline, dispersal distance, and actual population numbers have resulted in 
problems in developing management strategies for the owl population in BC. 
 
The historic range of the spotted owl in British Columbia extended west to the Squamish 
River, north to Pemberton, east to Spuzzum and south to the international border.  The 
species has not been abundant in B.C.  Up to 1985, there were only 28 spotted owl 
records for the province.  The provincial population was estimated at fewer than 100 
pairs in 1994 (Dunbar and Blackburn 1994).   
 
In 1994, the Canadian Spotted Owl Recovery Team (CSORT) released the document 
entitled 'Management Options for the Northern Spotted Owl in British Columbia' 
(Dunbar and Blackburn 1994).  That report provided the Provincial Cabinet with a choice 
of six management options spanning the scale from maximum to minimum protection for 
the spotted owl.  In June 1995, the provincial government announced a broad strategy to 
develop a new plan to manage spotted owls in the province using the Protected Areas 
Strategy, Forest Practices Code and other land-use and resource management initiatives 
(MELP 1997).  The Spotted Owl Management Interagency Team (SOMIT) released the 
Spotted Owl Management Plan (SOMP) in 1997 (SOMIT 1997 a, b, c).  The goal of the 
SOMP was to halt the decline in numbers and stabilize the owl population over the long 
term, although continued declines in the owl population were expected in the short term.   
 
BC government staff have been collecting data about the northern spotted owl since 
1989.  Results of recent (2000 and 2001) surveys by the Ministry of Water, Land and Air 
Protection (MWLAP) have found evidence of a 40% decline in the owl population, and 
suggest that only 50 pairs of owls may exist in BC's southwestern forests (Blackburn et 
al.  2002).  Because of these findings, the management plan is being re-examined.  A new 
Spotted Owl Recovery Team has been formed to draft a recovery plan for the spotted owl 
in this province. 
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Between 1992 and 2001, research surveys on the northern spotted owl were conducted by 
the provincial government (Blackburn et al.  2002).  The BC government prepared a 
spotted owl survey protocol in 1995 (Blackburn and Lenihan 1995), and generalized 
survey procedures for raptors (RIC 2001) were released by the Resources Inventory 
Committee (RIC; now renamed the Resources Inventory and Standards Committee, or 
RISC). 
 
The objectives of this report are to: 
♦ review and digitise existing data from provincial government inventory and research 

surveys 
♦ provide descriptive statistics for and summarise the existing data 
♦ identify data gaps by examining the methodology defined in the present inventory 

standards, outlining the results and methodology used in the owl studies, and 
providing recommendations for future work 

♦ provide a literature review of spotted owl biology and management 
♦ outline an alternative management plan for spotted owls, including information needs.   
 
2.0  PROJECT AREA 
MWLAP raptor call playback surveys for spotted owls were conducted from 1992-2001 
in the Chilliwack and Squamish forest districts.  This area lies on the northernmost edge 
of the range of the Northern Spotted Owl (southwestern BC).  The Fraser Timber Supply 
Area (FTSA; Figure 1) includes only the Chilliwack forest district, and consists of 24 
landscape units.  Data presented in this report is also analysed for specific landscape units 
outside the FTSA boundary, which include Gates, Birkenhead, Lizzie, Billygoat, 
Whistler and Tuwasus Landscape Units.   
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Figure 1.  Landscape units within the Fraser TSA. 
 
3.0 REVIEW AND ANALYSIS OF EXISTING DATA 
 
3.1  Data Set Description 
The 1992- 2001 spotted owl research data was supplied by the Ministry of Water, Land 
and Air Protection (MWLAP; formerly known as the Ministry of Environment, Lands 
and Parks).  The data included a MS Excel ® database, as well as a hard copy of 
MWLAP's habitat suitability map with locations of 147 numbered study (survey) areas.  
Data included results of call surveys, daytime follow-up visits and telemetry points from 
eight owls fitted with radio-transmitters.  Hard copies of observer notes and maps of 
survey routes were also made available by MWLAP.  The raw data have not been 
authorized for release; however, summaries and descriptive statistics are presented in this 
report. 
  
Unless otherwise stated, calculations in this report are based on data that covers the entire 
area studied from 1992-2001, which includes both the Fraser and Soo TSAs.  
Calculations for the Fraser Timber Supply Area (FTSA) are based on data that covers 
only areas included in the Fraser TSA boundaries. 
 
3.2  Review of Standard Owl Survey Methodologies 
The methodologies used during the collection of the 1992-2001 spotted owl data were 
compared to recommended standard methods.  Below is a short review of the standard 
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methods for spotted owl surveys and for raptor inventories in general (Blackburn and 
Lenihan 1995; RIC 2001). 
 

Survey Design Standards 
Selecting an appropriate inventory design is dependent on the establishment of clear 
survey objectives.  “The most critical stage of implementing and completing an inventory 
or monitoring study is not data collection, presentation or interpretation, but rather 
design.  Careful design will increase effectiveness, reduce costs and lead to improved 
interpretation” (Jones 1986, as cited in RIC 1998).  The inventory standards documents 
(RIC 1998; 2001) specify a hierarchy of survey design.  These design concepts should be 
standard to all species inventory surveys in BC.  The species survey design hierarchy is 
fundamental to all RIC species inventory standards and is the basis for all the data forms 
as well as the data system.  It is important to understand the hierarchy when designing a 
species inventory.  Surveys that are set up following this model will lend themselves well 
to standardised methods and data collection (RIC 1998). 
 
Sampling design is dependent on the intensity level of the study.  For presence/not 
detected surveys, a strict sampling design is not required but it is suggested that some 
type of systematic or stratified design be used so that effort is consistent and equal 
between replicates of surveys.  Ideally, one presence/not detected survey will be identical 
to one replicate of a relative abundance survey.  Identical or statistically comparable 
methods must be used if monitoring trends over time. 
 
The study areas represent discrete locations where actual sampling was conducted within 
the project area.  Study areas (transect routes) should be representative of the entire 
project area if conclusions are to be extrapolated to the project area (RIC 1998). 
 
Raptor call playback stations located along transect routes should be designed to ensure 
maximum representation of the study area, and minimise duplication of previously called 
areas (RIC 2001; Blackburn and Lenihan 1995).  The locations of design components are 
important as they describe survey site environmental settings (RIC 2001).  Call playback 
surveys are conducted using a tape player with a sound amplification device to broadcast 
spotted owl calls.  The calls are broadcast at stations along walking or driving transects.  
Each call station should be located 400 to 800 m apart (500 m optimally) for driving 
transects and 200 m to 400 m for walking transects.  At each call station, 3-7 calls are 
broadcast followed by 4-5 minutes of listening for owl responses.  This process should be 
repeated for 8-10 minutes (walking transect) or 15 minutes (driving transect).  Any 
observations and information that may help identify owl activity centres should be 
recorded for each call station (Blackburn and Lenihan 1995). 
 
An encounter with a spotted owl or its sign is an observation.  Observations are recorded 
at each specific design component (call playback station) at a specified time.  RIC 
standard field forms describe call station data collection/entry requirements. 
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General Survey Standards 
Regardless of whether an owl is heard, the study area (designated transects and call 
stations) must be visited a minimum of four hours within a seven-day period in order to 
be considered a complete survey.  If the study area is visited at night and there is no 
spotted owl response, this would be considered a complete survey.  A minimum of three 
complete night surveys per year, for two years, with no detections is required before an 
area without previous records of occupancy can be designated as unoccupied (Lint et al.  
1999).  If the entire area is visited at night and there is a spotted owl response, this would 
be considered a complete survey only if a daytime follow up visit is conducted.   

 
Complete surveys must be spaced at least 5 days apart and at least two night visits per 
year must be conducted between April 1 and June 30th.  To ensure best coverage, at least 
one visit should be conducted in June.  If a single bird responds after 3 complete surveys 
but status is not determined, it may be necessary to revisit the area up to 3 more times to 
try and determine status.  Once status is determined, additional visits are no longer 
required. 
  
Owls are most easily found during the breeding season, when they are more likely to 
respond to call playback surveys.  In BC, surveys should be implemented between April 
1 and August 31.  Positive responses after August 31 are still valid, but negative results 
after this date should not conclude owl absence (Blackburn and Lenihan 1995).  Owl 
status surveys can be conducted day or night during fair weather conditions (negligible 
wind, fog, rain or high noise levels). 
 
A daytime follow up visit is required after either a spotted (or unknown species) owl is 
detected during a night visit.  The objective of the daytime follow-up is to locate or 
identify the owl and verify spotted owl status by conducting an intensive search within 
the general vicinity (800 m) of the original night response location.  The day follow-up 
visit may begin from the road closest to the night response area.  However, if the owl is 
not detected from the road, walking surveys should be conducted to cover the area well. 
 
Presence/not detected surveys that are not replicated will not yield statistically defensible 
data.  Determining presence of a spotted owl is straightforward if there is an owl 
detected.  Determining absence is more difficult due to uncertainty whether the species is 
actually absent or just not detected (RIC 1998).  Spotted owls can be difficult to detect 
since they occur in relatively low concentrations and show a great degree of spatial and 
temporal variability in geographical distribution.  For this reason, documentation of 
absence can occur only after survey efforts are replicated both spatially and temporally 
for a long period of time (e.g. two years).  Within a study area that has no historical owl 
presence, a minimum of three complete surveys per year should be conducted during two 
consecutive years with no owl detections, in order to conclude owl absence (Blackburn 
and Lenihan 1995; Reid et al.  1999). 

Status Establishment Standards 
Status protocols outlined below are described in Northern Spotted Owl Survey Protocol 
in BC (Blackburn and Lenihan 1995) unless otherwise stated. 
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Pair status is established by any of the following:  
a) a male and female are heard and/or observed in proximity (<500 m apart) to each other 
on the same visit 
b) a male takes a mouse to a female 
c) a female is detected on a nest 
d) one or both adults are observed with young. 
 
Resident single status is established by any of the following:  
a) the presence or response of a single owl within the same general area on 3 or more 
occasions within a breeding season, with no response by an owl of the opposite sex after 
a complete survey 
b) multiple responses over more than one year. 
Determining if the response(s) occur within the same general area should be based on 
topography and the location of any other owls known to be in the surrounding area.  This 
should be determined by the wildlife biologist for the particular area. 
 
The category of 'Two Birds, Pair Status Unknown' is used if there are responses by two 
birds of the opposite sex but pair status cannot be determined and at least one of the birds 
meets the resident single requirement.  Birds are classified as 'Status Unknown' if there is 
a response by a male and/or female but they cannot be put into any of the other status 
definitions. 

Nesting Status Standards 
Nesting status surveys should be conducted between April 1 and June 15.  To be 
considered a valid nesting survey, an owl must take at least 2 prey items and the fates of 
these items must be determined. 
 
If an initial observation occurs before May 1, a total of two observations must be made to 
determine nesting status.  After May 1, a single observation will suffice. 
Nesting is confirmed if: 

1) the female is detected on the nest 
2) either the male or female carries prey to the nest 
3) a female possesses a brood patch (when examined in hand) during mid-April to 
mid-June 
4) young are detected in the presence of one or both adults (young identified after 
June 1 still confirm nesting). 

 
Non-nesting status includes owls that did not attempt to nest and those that have failed.  
Two observations, with at least 3 weeks between them, are required in determining non-
nesting status.  The second observation should occur after April 15. 
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Non-nesting status is assumed if: 
1) The female is observed roosting for 60 minutes (especially during April to 
May).  If there is doubt, visits should be scheduled for June to check for fledged 
young. 
2) the female does not possess a brood patch between mid-April and mid-June. 
3) an owl caches the prey, the owl sits with the prey for 30-60 minutes, or refuses 
to take any more than two prey items. 

 
The status of 'unknown nesting' is established if: 

1) an adult owl(s) is found after June 1, without young. 
2) an owl(s) is found after June1 at sites where owls are present prior to June 1. 

Reproductive Success  
If a pair is classified as nesting, reproductive success surveys are conducted after the 
young fledge (leave the nest), usually late May to late June.  A minimum of one follow 
up visit 3-10 days after the first sighting of young should be conducted.  Production of 
young is classified as unknown if there is no response on a minimum of two visits, 
separated by a week (during fledging period).  If young are counted on 1 visit but there is 
no follow up visit, or no young are found on the second visit, the number of young is 
classified as 1+, 2+ etc.  
 
'Mousing' is used to help determine status.  Mice (or other small prey items) are offered 
to the adult birds.  The fate of the prey (i.e. whether it is eaten, cached, taken to young, 
rejected) is used to determine nesting status.  A concerted effort should be made by field 
personnel to get the owl(s) to take mice as well as to follow the owl(s) to determine the 
final fate of the prey (Blackburn and Lenihan 1995).  If, on at least 2 visits separated by a 
minimum of 1 week, adult birds take at least two prey items and cache, sit with, or refuse 
more prey, and do not take any prey to fledged young, then 0 young are recorded. 

 

Banding and Telemetry 
Radio telemetry and banding data can be used to aid in determining the status of single 
birds.  Birds that have previous experience of capture by researchers (banded or radio-
marked birds) may be reluctant to take prey and therefore nesting status should be 
inferred from other means (Blackburn and Lenihan 1995).  It has been recommended that 
researchers consider the use of smaller tail-mounted transmitters for telemetry studies 
(Franklin et al.  2000). 
 

Data Standards 
RIC requires that specific forms be filled out for every component of the survey design 
hierarchy.  These forms are the minimum requirement for every study.  The following 
information must be recorded whether there is a positive or negative result: a brief 
description of the survey route, survey start and stop time (total amount of time spent 
calling and listening), total time of survey, weather conditions, and survey results.  
Included in survey results are all spotted owl detections, including sex, time of response, 
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type of detection (audio, visual or both), descriptions of all calls, and locations of 
detections.  All sightings or detections of other raptor species are also recorded.  Forms 
should be accompanied by a map showing the survey route and stations called.  The 
minimum amount of habitat data collection required for raptor call playback stations 
includes: location, site information, topography, structural stage, basic vegetation, and 
wildlife tree plots (RIC 1998).  RIC also has identified standard codes that are used when 
filling out the forms.   
 
Ultimately, all information should be entered into the SPI (Species Inventory Database, 
Provincial species inventory data system, RIC 1998) data system for storage.  This data 
system is set up in an MS Excel ® spreadsheet to resemble the field observation forms.  
Data should be checked for errors in entry and for field crew coding errors. 
 
 
3.3  Review of 1992-2001 Spotted Owl Field Survey Methodologies 
From 1992-2001, spotted owl surveys had varying objectives and search effort as a 
reflection of funding and survey priorities.  In the years 2000 and 2001, the survey 
objectives were to assess current trends in numbers of spotted owls using data from 1992 
to 2001.  That population assessment was based on present/not detected surveys of 
spotted owls within 40 study areas (Blackburn et al.  2001). 
 
MWLAP spotted owl survey visits were conducted at 147 study areas within the 
Squamish and Chilliwack forest districts.  The study areas are 3200 ha circles intended to 
represent the approximate annual home range size for a pair of spotted owls.  The study 
area locations were defined retroactively by MWLAP and were placed in an attempt to 
cover the general owl territories.  They were not intended to represent actual home ranges 
of individual owls.  The amount of suitable owl habitat within the study areas was found 
to be similar to the non-study areas (Blackburn et al.  2001).  The Fraser TSA includes 
101 of the 147 study areas.   
 
Not every study area was visited every year.  The number of study areas visited each year 
within the total project area ranged from 86 in 1997 to 30 in 2001 (Table 1).  
 
 
Table 1.  The number of different study areas visited each year in the Fraser TSA and in 
the entire MWLAP project area. 
Year FTSA Entire MWLAP project area 
1992 46 53 
1993 36 59 
1994 24 34 
1995 57 80 
1996 56 71 
1997 73 86 
1998 49 61 
1999 30 41 
2000 35 47 
2001 23 30 
Average 42.9 56.2 
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In 2000, 40 of 147 (28 of 101 in the FTSA) study areas were chosen for visits based on 
whether the areas had previously been occupied by a spotted owl and if the habitat could 
still support spotted owls.  The selected areas represented 78% of the known owl habitat 
population found from previous studies and 86% of the known spotted owl population 
found within Special Resource Management Zones (SRMZ) (Blackburn and Lenihan 
1995).  Of the 40 study areas chosen for the population assessment, the number visited 
each year ranged from 17  in 1994 to 40 in 2000.  Of the Fraser TSA study areas chosen 
for the population assessment (Blackburn et al.  2002), 10 to 28 were visited annually 
(Table 2).  Data gaps in the population assessment are the result of not visiting all 40 
study areas each year. 
 
Table 2. The number of population assessment study areas visited each year for the 
Fraser TSA and the Ministry total project area out of the 40 chosen in 2000. 
 
Year Study areas in FTSA Study areas in Entire MWLAP project 

area 
1992 20 23 
1993 19 31 
1994 10 17 
1995 22 30 
1996 27 37 
1997 27 39 
1998 28 39 
1999 19 29 
2000 28 40 
2001 22 30 
Average 22.2 31.5 
 
Raptor call playback stations were chosen as design components for the 1992 to 2001 
surveys.  The survey routes (transects) were generally not well distributed within the 
study area circles because they were restricted to roads.  Transects sometimes extended 
outside the study area circles.  Calls were broadcast at stations along both walking and 
driving transects following the survey protocol described above.  Call station locations 
were recorded in UTMs after 1997 when accurate GPS readings could be made.  The 
individual call station locations were not recorded on a map, but their locations after 1997 
could be determined using the UTM co-ordinates.  The total number of times a specific 
call station was visited could not be determined because, before 1998, the call station 
locations were based on varying starting points of transects.  Within the same year, the 
number of transects, the length of transects, and the total time spent at call stations along 
the transects, were not consistent within the study areas (see Appendix 1).  
 
Observations were recorded on field notepaper from 1992-1997.  After the RIC standard 
field forms were made available, they were used for recording observations.  Additional 
habitat data such as site info, topography, structural stage, basic vegetation and wildlife 
tree plots, recommended by RIC (1998), were not recorded.   
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In the Fraser TSA, 77 out of 1,945 survey visits (transects and spotchecks) were 
conducted from September 1 to March 15th.  Some of these coincided with the 1998-2000 
telemetry surveys.  Survey visits were conducted 2,093 times at night and 628 times 
during the day for the total project area.  Within the FTSA, 423 surveys were conducted 
during the day and 1,522 at night.  In the digital data, the weather was generally recorded 
only at the beginning of the survey and not at each calling station, however it is assumed 
that most surveys were done under appropriate weather conditions.  
 
For a complete night survey  (as defined in Blackburn and Lenihan (1995) for no owl 
response), the study area must be visited a minimum of three times with at least 5 days 
between visits in one year.  From 1995- 2001, complete night surveys of study areas were 
conducted 92 times.  Whether an entire study area was covered during the complete 
surveys cannot be determined by the data provided because the call stations were not at 
fixed locations.  A new 2002 protocol (I. Blackburn, pers. Comm.) requires 4 complete 
night surveys (16 hours) each year for 2 years, with no owl detections before an area can 
be considered unoccupied.  The 1992-2001 population assessment used a criterion of 13.5 
survey hours with no responses to classify an area as unoccupied. 
 
Out of 159 spotted owl detections, daytime follow-up visits (to provide a “complete visit” 
i.e. within 7 days after the initial owl detection) were conducted 85 times.  Unknown owl 
species were detected 43 times and 11 had daytime follow up visits.  
 
Maps showing walking routes or descriptive notes that indicated whether the area 
surveyed during a daytime visit was covered well (800 m radius of the owl's location at 
detection) could not be found in the data set provided.  Much of the data on daytime 
follow-up visits appeared to be spot-checks corresponding to a time interval with few or 
no notes describing what was done during that time. 
 
The individual owls detected from 1992-2001 were not assigned to any status 
classification.  Crews carried mice with them during field visits (Blackburn  pers. 
Comm.; Tyson pers. Comm.), but the fate of the prey or whether any prey were offered 
was not recorded in any of the data provided. 
 
Field data were entered into an MS Excel® spreadsheet.  If an owl species was detected, 
all locations (multiple rows) were recorded with the associated data.  If no owls were 
detected on a transect route or spot-check, a single row of data including the date, survey 
distance, time, location, forest cover map, survey period (night or day), precipitation and 
SRMZ number was entered into the spreadsheet.  The spreadsheet data contains letter 
codes that do not exist in the standards and are not described in a key.  The dates were 
entered in different formats throughout spreadsheet.  No additional observations such as 
call descriptions or habitat characteristics were entered into the database.  Data from 
completed habitat plots were not provided. 
 
The results of presence / not detected surveys were used to assess the population of the 
spotted owl in BC.  During analysis, it was determined that 90% of all initial spotted owl 
detections each year occurred within the first 13.5 hours of total night search effort within 
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the 40 study areas (Blackburn et al.  2002), and the lack of owl response to a total of 13.5 
hours of surveys within a particular territory was used to classify 'unoccupied' territories.  
The 1995 protocol for determining absence, requiring visits over two years, was 
disregarded because of 'potential bias'.  The new criteria for determining 'unoccupied' 
territories did not require surveys over two years, as long as 13.5 hours of total survey 
time was logged.  The lowering of criteria used to determine 'absence' of owls may have 
had significant effects on the number of territories classified as unoccupied.  The 
population assessment report indicated a decline in the spotted owl population and 
discussed possible reasons for the decline (Blackburn et al.  2002). 
 
3.4  Analysis of Existing Data 

Establishment of Owl Status 
The individual owls detected from 1992-2001 were not assigned to any status 
classification in the data set obtained from MWLAP.  Status was determined by Keystone 
Wildlife Research from the data provided by MWLAP based on the detection results 
from visits done in a study area for a particular year using the RIC protocols. 
 
'Unknown status' was assigned to owls 129 times in 10 years (Table 3).  'Resident single' 
status was assigned 16 times.  'Pair' status was established a total of 62 times in 10 years.  
A total of 8 different nests were located in the project area from 1992-2001.  Six of the 
pairs with nesting status could be associated with one of the 8 nests.  Adult owls were 
detected twelve times with juveniles, indicating successful reproduction.  Adult owls with 
juveniles were observed at two nest sites, indicating a breeding pair.  A minimum of six 
additional nest sites must exist to account for the ten successful breeding pairs not 
observed on or near known nest sites.   
 
Table 3.  Nest and defined status numbers for Landscape Units within the FTSA, as well as 
Gates, Birkenhead, Lizzie, Billygoat, Whistler and Tuwasus Landscape Units (outside the 
FTSA) 1992 – 2001.  
 Year 
Status 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 
Breeding Status Assignments 
Number of nests located 2  1  1 1 3    
Pair observed on nest, 
breeding status unknown 

1    1  1    

Breeding pair observed on nest 1      1    
Successful breeding pairs 
(adult detected with juvenile) 

2 2 1  1  4  2  

Individual Owl Status Assignments 
Total number of pairs 11 9 6 7 8 3 9 4 4 1 
Total resident males  1  1  4 4 1 1  
Total resident females  1     1  1 1 
Total floaters/status unknown 8 13 10 15 19 14 9 12 16 13 
Total no. Individual owls* 30 33 22 30 35 24 32 21 26 16 
*= (total number of pairs x 2) + (total resident males) + (total resident females) + (total floaters) 
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Banding and Radio-telemetry 
From 1998 to 2001, 28 owls were captured and fitted with a coloured leg band and a 
standard aluminium USFW band.  Out of the 28 banded owls, 12 were males, 11 were 
females and 5 were juveniles (= sex unknown) at time of banding.  Fifteen of the 28 owls 
were also fitted with transmitters for a telemetry study.  There is no indication in the data 
provided whether any particular effort was made to re-sight any of the 28 owl bands 
and/or if this information was used to identify individual owls or aid in determining 
status.  Telemetry surveys were used to confirm presence of spotted owls in three survey 
areas in 1999 and 2000 for the population analysis. 
 
From 1998-2001, fifteen spotted owls had transmitters affixed to their tail feathers.  Eight 
of the owls had more than 12 detections in a season, which allowed an approximate 
estimate (using minimum convex polygon) of the owl's home range for that season (Table 
4).  The average home range area was largest in the winter (Dec. 22 – March 21) and 
smallest in the spring (March 22 to June 21).  The fall and winter home ranges of 
individuals overlapped with the areas used in the spring and summer.  The fall and winter 
home ranges of some individual owls overlapped.  
 
Table 4.  Telemetry data summary of the maximum, minimum and average home range 
area (ha) of spotted owls, 1998 – 2001. 
Season N1 Average (ha) Max (ha) Min (ha) 
Spring 4 213 396 144 
Summer 2 912 984 839 
Fall 7 3554 7321 209 
Winter 4 4968 11829 339 
Annual 11 3657 14387 240 
1 N= the no. of owls with more than 12 detections 
 
3.5  Data Gaps and Recommendations 

Field Surveys 
A survey plan must be completed before any observations are collected.  The survey 
intensity drives the survey design.  Surveys should be designed to meet the survey 
objectives and the type of data analysis to be used should be decided prior to the 
collection of data.  If the survey objective is to detect a change in population size over 
time, a relative abundance survey that incorporates consistent and reproducible data 
collection and interpretation methods over time is essential.   
 
The range of the spotted owl in BC encompasses a geographically large and ecologically 
diverse area, which precludes economically and technically any planning or 
implementation of a comprehensive, range-wide study in a given year.  The use of 
stratification is recommended to help improve estimates of species numbers; however, 
habitat stratification can also yield useful information about the use of different habitats 
by a species (RIC 1998).  Stratification of the project area by geography, ecosection, 
biogeoclimatic subzone/variant, SRMZ, Park, land base and species habitat requirements 
is recommended.  Study areas could be selected randomly (i.e. Field Data Information 
System (FDIS); RIC 1998) from representative project area strata.  Information collected 
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at randomly selected, representative sites would be statistically defensible and could be 
extrapolated for the whole project area 
 
Fixed owl calling stations should be set up in each study area to maximize coverage for 
the area.  The specific geography of each area to be surveyed should be examined for 
vantage points to call from (e.g. ridges).  Intermediate points can then be designated 
between the vantage call points.  One set of fixed calling stations should be associated 
with each study area and be used each and every time that area is surveyed.  Daytime 
visits can be used to collect habitat data at each call station, which can then be used for 
subsequent surveys unless the area is disturbed.  All RIC- required data as well as any 
additional data to help meet survey objectives should be collected at each call station.  
Adhering to a sample design will allow the estimation of relative abundance, which can 
be used for comparing populations between sites and/or monitoring trends over time (RIC 
1998). 
 
In many cases, more than three visits were conducted in a particular study area in the 
1992-2001 surveys but could not be considered complete surveys because each visit was 
not at least five days apart.  To increase the likelihood of hearing an owl in an area, it is 
important to space the visits because adult spotted owls are considered sedentary and do 
not usually move more than 1.5 km in a 24 hour period (GutiJrrez 1985).  Study areas 
with fixed call station locations would aid in determining whether a study area was 
adequately surveyed as defined by protocol.   
 
In addition to what is outlined in the 1995 owl protocol and the 1998 and 2001 RIC 
standards, some additions / revisions to the day follow-up procedure may be beneficial.  
Intensive walking surveys should be done in the morning and/or evening including times 
when owls are active.  Ideally, morning surveys should be started just before sunrise so 
that the owls can be detected before they are roosting and then followed to a roost or nest 
site.  Evening surveys should begin in late afternoon and continue until it is too dark to 
follow an owl.  
 
Each crew should use the same standard set of field maps.  These should have roads and 
UTMs and be labelled with known owl locations, status of the owl(s), and call stations.  
All spotted owl detections as well as the routes of all walking surveys (where no owl was 
detected) should be recorded on these maps.  A set of master maps containing all spotted 
owl detections, known owl status, and walking survey routes recorded on them should be 
available for easy reference.  A new, updated set of master maps should be used each 
year. 
  
A standard procedure for determining owl status (existing or revised protocol) should be 
followed consistently from year to year.  When an owl is detected, a concerted, standard 
level of effort (e.g. hours) should be made by the observers to determine the status of that 
owl.  Detecting only a single bird a number of times will not necessarily mean the 
absence of a pair.  A study in Oregon testing the effectiveness of call surveys to detect 
spotted owls at known locations found that all males were detected with an acoustic lure 
but only 37% of the females responded to the acoustic lure (Reid et al.  1999).   
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A live-lure (mousing) method should be used when a spotted owl is located.  Every time 
an owl is detected, standard efforts (e.g. hours) should be made to get the owl to take 
offered prey.  By determining the fate of the prey, the likelihood increases that observers 
can establish whether the owl is paired, nesting, or has young.  All observations and 
information on the fate of the prey, including failure of the owl to take prey, must be 
recorded.   
 
Reproduction surveys may provide information on nest tree locations, which provide the 
most accurate owl activity centre locations (Blackburn and Lenihan 1995).  Efforts 
should be made to locate and give accurate descriptions of spotted owl nests, their 
structure and surrounding habitat.  Time and resources can be saved by revisiting known 
nest sites and re-determining status because pairs tend to occupy the same areas in 
subsequent years and reuse the same nests (Forsman et al.  1984). 
 
The use of coloured leg bands is also helpful in determining status by allowing observers 
to determine which individual owl was detected.  Using consistent methods from year to 
year to re-sight a colour-banded owl would also provide information on seasonal 
movements and possible territory shifts of individual owls.  If determining the actual 
number of young at a site is to be an objective, rather than determining only if young are 
present, colour banding is once again an important consideration.  For instance, if a single 
juvenile is observed on a first visit to a site but is not banded at the time, observers cannot 
be certain that a juvenile detected on subsequent visits is not the same bird seen during 
the first visit.  Therefore, unless two or more juveniles are seen in one visit, juvenile 
status (when detected) is always going to be 1+.   
 
Status should only be recorded as zero young if no juveniles were detected on at least two 
visits conducted at least 1 week apart (after pair status of adults established).  Banding 
juveniles can also be helpful in tracking dispersal distances ( Forsman et al.  2002). 
 
All the required data should be collected and recorded according to the standard 
protocols.  If any required information is not collected, the reason for its absence should 
be reported.  Additionally, any non-standard information that would help meet survey 
objectives should be added to the field form template to ensure that it is collected at every 
site.  A major weakness of past inventory and monitoring programs has been the lack of 
accessible data; as a result, few summaries and analyses were prepared.  This scarcity of 
data reporting appears to be due to the lack of a central, accessible, computerized 
database where field forms are regularly entered for computer analysis.   
 
All data from field surveys should be entered promptly into an appropriate digital 
database.  Field workers submitting hard copy data forms but not receiving feedback 
regarding errors, nor a copy of the master database to review, leads to data errors that are 
difficult to rectify retroactively.  Field workers who collect the data should also be 
responsible for data entry into a standardised computer form (Block et al.  1995) such as 
the SPI database.  Any additional information collected should be entered digitally in an 
appropriate format that allows the intended analysis of the objectives.  A field reference 
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sheet indicating the standard codes and their definitions should be given to each crew to 
ensure correct code usage when filling out the forms.  If possible, a designated supervisor 
should review the field data forms each day or week for errors or blanks and correct them 
while the original field crew is still available. 
 
Each call station in each study area should have a separate data entry line regardless of 
positive or negative owl response.  This would allow the data collected to be analysed for 
each call station (assuming consistent methods and effort).  

Habitat Mapping 
The criteria used by MLWAP to map suitable owl habitat in the Chilliwack and 
Squamish forest districts was defined based on information from the spotted owl resource 
management plan.  Forest polygons below 1,370 m in elevation and older than 100 years, 
with overstorey trees at least 19.4 m tall (height classes 1 and 2) were used to define 
suitable habitat.  Spotted owls do use stands of different ages but many studies conclude 
that forest structure and composition are more important factors to consider than age 
alone when determining suitable owl habitat (USDI 2000).  The MWLAP model was 
based on forest cover data only, which does not allow classification based on stand level 
structural characteristics.  
 
Biogeoclimatic subzones are classes of geographically related ecosystems that are 
distributed within a vegetationally inferred climatic space (Pojar et al.  1987).  Using 
biogeoclimatic subzone boundaries (CWH, IDF) may be a more accurate way to 
delineate the upper elevational limit of the spotted owl in BC.  Additional variables to 
consider when defining suitable owl habitat are the owl’s preference for multi-layered, 
multi-species canopies.  Polygons containing at least two different tree species should be 
added to the criteria for suitable habitat.  The introduction of hardwood tree species into 
an owl habitat model in northwestern California indirectly reflected multiple canopy 
layers  (Franklin et al.  2000). 
 
A spatial review of the habitat model is needed before conservation options can be 
addressed.  Much of the habitat currently defined as suitable on the MWLAP habitat map 
is in small patches surrounded by unsuitable young forest that is unlikely to be used by 
spotted owls.  As a result, there is likely an overestimate in the amount of suitable habitat.  
MWLAP is currently working on a landscape habitat model for spotted owls (I. 
Blackburn, pers. Comm.). 
 
3.6  Conclusions 
Valuable information on the spotted owl in British Columbia was collected during the 
1992-2001 surveys.  The surveys have located some of the areas around the province 
where spotted owls are currently present.  Additionally, 28 owls were banded and 13 of 
the 28 also received radio tags.  Using this information, attempts are being made to 
develop a viable management plan to ensure the survival of the species in British 
Columbia.  
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Standard survey methodologies are designed for collection of high quality data.  The use 
of proven standard methods allows comparable analyses, examination of population 
trends and insight into the impact of human activities on biodiversity (RIC 1998).  The 
1992-2001 surveys did not completely adhere to the survey standards in the design.  
Budget constraints sometimes limited the potential for optimum survey effort or area 
coverage.  Data gaps and the lack of comparability between surveys make it very difficult 
to produce a sound, statistically-based population assessment.  The completion of a 
formal, overall survey design and the implementation of standard survey protocols are 
necessary for statistically sound results and the potential for definitive conclusions on the 
status of the spotted owl in BC. 
 
Current data gaps include status of known owls, locations and characteristics of nest and 
roost sites, and information on owl movements and home ranges.  Individual owl status 
must be determined whenever possible to properly assess the true state of the spotted owl 
population in BC.  Telemetry and banding/resighting should be used to document owl 
movements and home ranges.  Banding owls with coloured leg bands should be 
continued and efforts made by researchers to relocate and identify previously banded and 
radio-tagged owls.  It is important to know how many different owls are in one territory 
in order to determine population size.  Although spotted owls are territorial, adults will 
tolerate the presence of non-territorial subadult owls ( <3 years of age), even during the 
breeding season (Carey et al.  1992).. 
 
Nest sites were located eight (8) times in ten years, but descriptions of the nest stands or 
the nests themselves were not found in the data provided.  The locations and 
characteristics of nests have important implications for forest harvesting.  Removing 
suitable habitat within the vicinity of the nest tends to reduce the productivity and 
survivorship of the resident owls (Bart 1995).  The spotted owl management team in BC 
designated Long Term Activity Centres (LTAC) around known nest sites, and a reserve 
zone of minimum 500 m radius is a requirement around known nest sites and critical 
roost sites (SOMIT 1997b).  The identification of nest sites and their associated habitat is 
essential to the protection of the spotted owl in BC.  
 
Habitat data should be collected, recorded and analysed as previously discussed.  
Collecting habitat data would aid in the verification of habitat models and allow insight 
into owl habitat associations within BC.  The differences between foraging and nesting / 
roosting habitat suggests the possibility of creating two separate habitat models.  
 
There is an obvious need for data on the status of the northern spotted owl population in 
BC as well as its associated habitat.  International collaboration would enhance efforts to 
conserve the spotted owl, especially to assist conservation planning in Canada.  Research 
and management approaches for this species are most advanced in the US.  Co-ordinated 
inventory and monitoring would help to better assess the range-wide population trends of 
the spotted owl as well as co-ordinate recovery planning across the range of the owl 
(Commission for Environmental Co-operation 2000).  
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4.0  LITERATURE REVIEW 
In addition to locating and counting species populations in BC, a secondary purpose of 
species inventory is to develop insight into species/habitat associations.  Such 
information forms the basis for protected areas, management plans, prescriptions to 
mitigate environmental impacts, and further species inventory (RIC 1998).  It is 
important to review the existing information on the distribution, abundance, and habitat 
requirements of the species within the project area.  Reviewing known information can 
provide insight into possible additional data collection needed to meet the survey 
objectives. 
 
Some highlights of the literature review are presented below.  More details are given in 
the annotated bibliography at the end of this report. 
 
4.1  Foraging Habitat and Foraging 
 
Spotted owls use a wide range of forest types and stand conditions for foraging.  Habitats 
with large old trees, relatively high basal areas of snags and relatively high biomass of 
large downed logs are typical of foraging habitats for spotted owls (Verner and 
McKelvey 1993).  Owls will forage in young, open and fragmented forests that have a 
high abundance of prey (Carey and Peeler 1995; Ward and Gutiérrez 1998).  In order for 
young forest to be used by spotted owls it must have the structural components important 
to a sit-and-wait predator (i.e. suitable hunting perches).  Studies in Oregon found that 
foraging occurs in forest ranging from 25  to >200 years in age (Irwin et al. 2000).  
Foraging habitat characteristics may not be adequate for nesting and/or roosting.  
However, nesting and roosting habitat will meet the needs of foraging (USDI 2000). 
 
The primary prey of the spotted owl in BC is the flying squirrel.  Forsman et al. (1984) 
found that the spotted owl diet in Oregon varied seasonally and annually, with flying 
squirrels most important during fall and winter.  Snowshoe hares, pocket gophers, 
western red-backed voles, small birds and insects became more important in the summer.  
A nesting spotted owl pair is estimated to consume up to 620 flying squirrels per year 
(Carey et al. 1992).  Increased owl reproductive success has been attributed to increased 
prey populations  (Ingalsbee 2001).  Younger forests with old growth legacies may have 
higher densities of prey such as flying squirrels and woodrats (Irwin et al. 2000).  
 
4.2  Nesting/Roosting Habitat 
Many studies suggest the protection of an amount of undisturbed habitat around known 
nest sites as a means of conservation (McComb et al. 2002; Thome et al. 1999; Noon and 
McKelvey 1996; Oregon Dept of Forestry 2001; SOMIT 1997b).  Owls select nesting 
and roosting habitat in old-growth forests or forests resembling old-growth in terms of 
the vertical diversity of vegetation.  Old growth forests are selected at greater frequencies 
than younger forests (Carey et al. 1990, 1992; Bart and Forsman 1992; Forsman 1997, 
Gutiérrez et al. 1998; Perkins et al. 1997; Thomas et al. 1990; Thome et al. 1999).  Bart 
and Forsman (1992) concluded that landscapes with <20% coverage by ‘older forest’ 
rarely provide suitable habitat for Northern Spotted Owl.  It has been suggested that the 
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structure and composition of the forest may be more important than age when 
determining suitable owl habitat (USDI 2000).  
 
Owls tend to prefer multi-species, multi-layered forest canopies.  Owls were rarely found 
in pure stands of ponderosa pine, lodgepole pine or Sitka spruce (USFW 2001).  Multi-
layered canopies are believed to play an important role in thermoregulation in both 
summer and winter seasons (Mills et al. 1993).  A number of studies have shown that 
owls are negatively affected by cold, wet weather conditions during the breeding season 
(Forsman et al. 1984; Iverson 1996; Zabel et al. 1996; Frankin et al. 2000; North et al. 
2000; Forest Chronicle 2001; McComb et al. 2002).  Other studies have shown that 
weather has little effect (Carey et al. 1992).   
 
The home range size of owls in the US varied among geographical areas, seasons, the 
abundance of prey, and the amount of suitable and fragmented habitat.  Owl home ranges 
within the US overlapped widely and increased in size during the fall and winter (Bart 
1998; Forsman et al. 1984).  Owls have been found to select home ranges that emphasise 
old growth within the landscape (Carey et al. 1990).  The size of the home range tends to 
decrease with increasing proportion of late-successional forest and abundance of 
medium-sized prey.  In areas where flying squirrels are the primary prey, home range size 
decreases as the amount of old forest within the home range increases (Noon and 
McKelvey 1996).  Carey and Peeler found that the owl home ranges conformed to the 
pattern of old forest as determined by fragmentation (1995).  It has been suggested that it 
is the size of old growth patches and not the pattern of fragmentation that is important 
when choosing a nest location (Meyer et al. 1998).  
 
Nesting /roosting habitat requires large, live coniferous trees with deformities (cavities, 
broken tops, mistletoe infestations).  Spotted owls in British Columbia have been 
recorded nesting in large western hemlock, Douglas-fir and western red cedar snags 
(Gray Consulting).  Washington, Oregon and California studies show that most nests are 
in Douglas-fir (LaHaye et al. 1999).  The type of nest used is variable among sites and 
landscapes and could be due to differing rainfall and moisture regimes (Buchanan 1993).  
LaHaye et al. (1999) found that broken-top nests are most commonly used, followed 
equally by cavity and platform nests.  Owls in western Washington were recorded nesting 
in cavities in old growth western redcedar (Hamer et al. 1989), but in Washington’s 
eastern Cascades, nests were primarily old goshawk nests in old Douglas-fir trees 
(Buchanan et al. 1993).   
 
A study of 1475 spotted owls in Oregon and Washington found that 22% of males and 
44% of females paired at 1 year but <2% of both sexes actually bred at that age, and most 
owls (68% of males and 77% of females) paired at 2 years, but only 5.4% of males and 
2.6% of females actually bred at that age (Forsman et al. 2002). 
 
Nest site locations are used to identify the main activity centres within an owl’s home 
range.  Examination of recent owl demographic and habitat data found that the attribute 
that best explained variation in survival, fecundity and nest density was the amount of 
mature forest within a home range-sized area surrounding an owl nest site (Noon and 
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McKelvey 1996).  Lemkuhl and Raphael recommended using circular areas of 3200 ha 
for assessment of Northern Spotted owl habitat on the Olympic Peninsula (1993). 
 
Live-lure techniques such as mousing play an integral part in determining status, 
especially nesting and reproductive status.  Studies of owls based solely on acoustic-lure 
techniques were found to be biased towards detection of owls that are paired and 
defending territories (Forsman et al. 2002).  Using a combination of acoustic lure and 
live-lure techniques was found to be equally effective in locating owls of both sexes 
whether done during daytime or at night (Reid et al. 1999).  It is important to determine 
the fate of the prey to classify nesting status as well as locating nesting sites. 
 
4.3  Dispersal 
The low survival rate of dispersing juveniles is thought to be a major limiting factor to 
the future spotted owl existence in the Pacific Northwest (Allen and Brewer 1985; 
Demarchi 1992; Meyer et al. 1998).  Dispersal of spotted owl juveniles begins in early 
fall and in all directions from their original birth territory.  Juvenile dispersal distances 
can vary from under 2 km to over 100 km (Carey et al. 1992; Forsman et al. 2002).  
 
A study in Washington and Oregon (Forsman et al. 2002) found that juveniles dispersed 
abruptly from their natal nest and settled into a temporary home range in late October or 
November, then dispersed again in February-April.  Dispersal patterns after the second 
summer were highly variable, and the dispersing owls settled on permanent territories at 
2-5 years of age.  Only 8.7% of individuals dispersed more than 50 km. 
 
Dispersing adults moved an average of 6-km (Forsman et al. 2002).  Large, non-forested 
areas appeared to inhibit dispersal.  Dispersal habitat should be distributed throughout the 
landscape between designated spotted owl management areas (USFW 2001).  
 
Dispersal habitat must always be considered in spotted owl habitat management.  
Although habitat that allows spotted owls to disperse may be unsuitable for nesting, 
roosting or foraging, it provides an important linkage to habitats over the range of the 
species (USFW 2001).  Dispersal habitat at a minimum should consist of forest stands 
with adequate tree size and canopy closure to provide some degree of protection to 
spotted owls from avian predators (USFW 2001).  Special conservation plans and habitat 
models to facilitate dispersal of juveniles have been produced (Thomas et al. 1990; 
Lamberson et al. 1992; USFWS 2001).  
 
4.4  Demographic Trends and Conservation Planning 
Various US studies have concluded a stable to declining trend in northern spotted owl 
populations (Franklin et al. 1990; Burnham et al. 1996; Franklin et al. 1996; Zabel et al. 
1996; Franklin et al. 1999).  Factors that could adversely affect spotted owl populations 
have been studied in the United States and include: systematic habitat loss, habitat 
fragmentation, demographic variation, environmental variation, population decline to 
critically small size, loss of genetic variation, catastrophic effects and species interactions 
( PNW-GTR-352).  
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Diminishing reproductive success of spotted owl populations may be linked to increased 
habitat fragmentation and isolation of pairs and populations, rather than population size 
(Marcot and Thomas 1997).  Forest fragmentation occurs concomitantly with habitat loss, 
and it can be difficult to separate the effects of the two (ISC 1991).  Connectivity, in 
addition to the amount of suitable habitat is required to maintain a viable population.  
Dispersal habitat should be distributed throughout the landscape between designated 
spotted owl management areas (USFWS 2001).  
 
 
 
5.0  ALTERNATIVE MANAGEMENT SCENARIO  
 
The spotted owl management plan that is currently in place (SOMIT 1997a, b, c) in 
British Columbia is a long-term plan that was designed to protect some of the areas that 
have existing owl habitat while also managing areas where habitat is not currently 
suitable but is expected to become suitable (replacement habitat) in the long-term.  The 
plan designates 18 SRMZs that total approximately 363,000 ha of forested habitat and are 
spaced approximately 15 km apart (SOMIT 1997c).  The SRMZs include approximately 
159,000 ha within protected areas and 204,000 ha of provincial Crown forest, including 
Greater Vancouver Water District watersheds.  The SRMZs vary in size and are designed 
to maintain between 2 to 13 pairs of breeding spotted owls over the long term.  The 
SRMZs designated in the plan include currently suitable habitat along with replacement 
habitat where timber harvest is restricted.  Known spotted owl sites that are outside of the 
SRMZs received temporary protection by their designation as 'matrix activity centres' 
where forest harvest is restricted.  Restrictions on timber harvest will be phased out in the 
matrix activity centres over the next 50 years as more owl habitat in SRMZs becomes 
suitable.  The number of matrix activity centres was capped at the level set on June 1, 
1995.  The objective of the plan was to provide a reasonable expectation of maintaining 
the spotted owl in the province while providing certainty in timber supply to the forest 
industry. 
 
One criticism that has been directed at the current plan is that it does not protect some of 
the areas where owls are currently present that are outside of the designated SRMZ areas.  
As the number of matrix activity centres was capped in 1995, new owl sites outside of 
SRMZs that are discovered after that date have no protection under the spotted owl 
management plan (SOMIT 1997c).  Environmental organisations have successfully 
obtained court injunctions to halt timber harvest on approved blocks outside of SRMZs 
and matrix areas where spotted owls have been detected.  Although designating 
replacement habitat for the future is an important component of any spotted owl 
management plan, given the current precarious state of BC's owl population, it is perhaps 
more vital that habitat conservation efforts be concentrated (at least for the short term) on 
areas where owls are known to be present.   
 
The development of an alternative management strategy for spotted owls is not possible 
at the present time due to data gaps in vital areas of spotted owl population distribution 
and status, critical habitat, movements, productivity and survival within the province.  
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The existing research is insufficient to provide benchmarks or trend evaluation because of 
numerous data gaps, and lack of consistent sampling strategies and methodologies.  The 
section below outlines a draft workplan designed to fill data gaps, establish benchmarks, 
and prepare a short-term owl management plan.  The absence of needed data drives the 
information gathering projects, and the results of those programs will form the basis of 
subsequent management.  The workplan has the following objectives: 
 
♦ to determine historic range, capable habitat and land management status in BC 
♦ to determine suitable habitat characteristics and current status of habitat  
♦ to determine current population status and link to habitat 
♦ to examine options to recover owls in suitable areas (biological and land 

management) 
♦ to set clear LU population objectives considering likelihood of success and costs 
♦ to use good science and best qualified individuals to review and approve strategies. 
 
The workplan consists of four major components:  
• resolving data gaps,  
• developing and implementing management plans,  
• developing a monitoring plan, and  
• adaptive management projects. 
 

1.1. 2003 Workplan 
1.1.1. Inventory work designed to define current owl distribution and status:  

1.1.1.1. Survey a large sample of suitable habitats for owls and document 
status and productivity 

1.1.1.2. Document habitat characteristics at nest/pair sites 
1.1.1.3. Link population status to habitat (below) 

1.1.2. Habitat Relationships 
1.1.2.1. Collect detailed habitat data at known sites 
1.1.2.2. Establish minimum viable habitat area, and optimal area using 

telemetry or repeated surveys 
1.1.2.3. Define 'suitable' nesting habitat, ideally in several ways (TEM 

mapping, forest cover, Vegetation Resources Inventory (VRI)) and at 
several scales (landscape, ecosystem, stand, nest tree) 

1.1.2.4. Identify thresholds for important characteristics of owl habitat 
through analysis of habitat data from known owl sites (e.g. tree species, 
diameters, CWD by subzone/ecosection etc.) 

1.1.2.5. Identify suitable habitat for reproducing and for foraging (correlate 
with Blackburn and Hobbs efforts as well as US studies), field truth 

1.1.2.6. Re-evaluate current distribution of suitable habitat by Region, LU, 
land management status (protected/constrained/THLB) 

1.1.2.7. Define limits of range in BC 
1.1.3. Reproductive Success 

1.1.3.1. Locate nests, determine productivity 
1.1.4. Prey/Habitat manipulations 
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1.1.4.1. Investigate effects of food supplementation of nesting owls on 
productivity and survival 

1.1.4.2. Investigate effects of rodent food supplementation around owl nest 
sites as short term boost to owl productivity (experimental trials) 

 
1.2. Prepare Management Plan - Recovery Options 

1.2.1. State key assumptions used to develop recovery options 
1.2.2. Define duration of plan (1-10 yrs. max; insufficient knowledge for longer 

term) 
1.2.3. Refine and truth owl habitat suitability mapping to accurately reflect the 

habitat status and current owl distribution in B.C. 
1.2.4. Define recovery areas based on habitat suitability, patch size, connectivity, 

occupancy by owls and land management status 
1.2.5. Define specific owl population objectives for LUs considering likelihood 

of success and costs  
1.2.6. Identify occupied recovery areas and define management activities 

designed to enhance habitat and/or prey availability to increase owl 
productivity and survival,  

1.2.7. Implement experimental feeding trails to determine potential for 
improving owl demographics, 

1.2.8. Re-establish owls in unoccupied suitable habitat by increasing 
productivity among remaining pairs, facilitating juvenile dispersal or by 
translocating individuals, 

1.2.9. Prepare monitoring plan to evaluate success of the recovery program 
activities 

1.2.10. Assess benefit/cost of options 
 

1.3. Adaptive Management Projects 
1.3.1. Establish and maintain a central spotted owl database with annually 

updated spotted owl location records and inventory coverages as well as 
current and historical habitat coverages, with info distributed to those who 
require it  

1.3.2. Investigate potential to increase nesting attempts among adults and 
numbers of young fledged by feeding adult owls 

1.3.3. Investigate potential to increase prey available to owls through food 
supplementation of prey 

1.3.4. Investigate effects of weather and habitat quality on owl reproductive 
success and survival 

1.3.5. Conduct genetic analyses to determine degree of insularity of the BC owl 
population and the need for immigration from adjacent US populations  

1.3.6. Investigate reliability of TRIM (Terrain Resource Information 
Management)/forest cover/VRI to predict owl habitat variables with 
computer learning algorithm  

1.3.7. Investigate potential of using remote sensing data to track macrohabitat for 
landscape scale monitoring purposes  
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1.3.8. Investigate potential use of captive breeding, translocation and artificial 
nest structures to maintain/re-establish owl populations in recovery areas 

1.3.9. Study effects of owl management on other species and interspecific 
relationships. 
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9.0 ANNOTATED BIBLIOGRAPHY 
 
Akcakaya, H.R.; Raphael, M.G. 1999.  Assessing Human Impact Despite 

Uncertainty: Viability of the Northern Spotted Owl Metapopulation in the 
Northwestern U.S.  Ramas: Ecological & Environmental Software.  
http://www.ramas.com/nso-bc.htm. 

-demonstrate the effect of uncertainty (resulting from lack of information or measurement 
error) on the assessment of human impact, with an analysis of the viability of the 
Northern Spotted Owl throughout its range in the United States 
- developed a spatially-explicit, stage-structured, stochastic metapopulation model of 

the Northern Spotted Owl throughout its range in the United States 
-despite large uncertainties, results were sensitive to parameters related to habitat loss: 
under all assumptions and combinations of parameters, the model predicted that habitat 
loss results in substantially higher risks of metapopulation decline 
 
Agee, J. K.  1991.  Evaluation of catastrophic habitat loss for spotted owls: Olympic 

Peninsula.  Unpub. rept. to the Recovery Team for the Northern Spotted 
Owl.  USDA Fish and Wildlife Service, Portland, OR. 

-Forest diseases do not generally cause substantial negative impacts on spotted owl 
habitat 

 
Allen, H., and L. Brewer.  1985.  A review of current Northern Spotted Owl (Strix 

occidentalis caurina) research.  Pp. 55-59 in Gutiérrez, Ralph J., and Andrew 
B. Carey (Tech. Eds.).  1984. Ecology and Management of the Spotted Owl in 
the Pacific Northwest. USDA Forest Service, Pacific Northwest Forest and 
Range Experiment Station. 

-juvenile mortality during dispersal estimated at 67% (Washington State) 
-home range size of  2,676 ha  in the Oregon Cascades  
 
Andrusiak, L. 2002.  Habitat Use of the Northern Spotted Owl: A literature review. 

Draft Report prepared for International Forest Products, Hope, BC. 
-literature review describing owl biology, also describes owl habitat field truthing results 

from Hope area. 
 
Azuma, David L., James A. Baldwin, and Barry Noon.  1990. Estimating the 

occupancy of spotted owl habitat areas by sampling and adjusting for bias.  
General Techical Report PSW-124. Pacific Southwest Research Station, 
Forest Service, US Dept of Agriculture. 

-A basic sampling scheme is proposed to estimate the proportion of sampled units 
(Spotted Owl Habitat Areas (SOHAs) or randomly sampled 1000-acre polygon areas 
(RSAs)) occupied by spotted owl pairs. 
-A bias adjustment for the possibility of missing a pair given its presence on a SOHA or 
RSA is suggested.  
-The sampling scheme is based on a fixed number of visits to a sample unit (a SOHA or 
RSA) in which the occupancy is to be determined. Once occupancy is determined, or the 
maximum number of visits is reached, the sampling is completed for that unit.  
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-The resulting data are summarised as a set of independent Bernoulli trials; a zero (no 
occupancy) or one (occupancy) is recorded for each unit. The occupancy proportion is the 
sum of these Bernoulli trials divided by the sample size. The bias adjustment estimates 
this occupancy proportion for the estimated number of units on which a pair of owls was 
present but not detected. The bias adjustment requires the recording of the number of the 
visit during which occupancy was first detected.  
-The distributional assumptions are checked with five different sets of data. 
 
Banci, V.  1989.  A survey of the spotted owl in southwestern British Columbia.  BC 

Ministry of Environment Lands and Parks, Surrey, British Columbia. 
  
Bart, J., and E. D. Forsman. 1992.  Dependence of Northern Spotted Owls Strix 

occidentalis caurina on old-growth forests in the western USA.  Biological 
Conservation 62: 95-100.  

-the debate over how dependent spotted owls are on older forest has been difficult to 
resolve conclusively because too few studies, surveying both older and younger forests 
with similar methods, have been published 
-examined the results of surveys across the US range of the species  
-owls were approximately 40 times more common on the areas with older forest than on 
the areas lacking older forest 
-abundance and productivity of owls increased steadily with increasing amounts of older 
forest 
-concluded that landscapes with <20% coverage by ‘older forest’ rarely provide suitable 
habitat for Northern Spotted Owl 
 
Bart, J. 1995.  Amount of suitable habitat and viability of Northern Spotted Owls.  

Conservation Biology 9: 943-946.  
-Owl home ranges appear to overlap widely and tend to increase in size during the winter 
-suggests that removing any suitable habitat within the vicinity of the nest tends to reduce 
the productivity and survivorship of the resident owls. 
 
Blackburn, Ian R., and Carla Lenihan. 1995. Northern spotted owl survey protocol 

in British Columbia. Ministry of Environment, Lands and Parks. 
-describes spotted owl survey methodology including crew qualifications, survey timing 

and duration, call protocols. 
 
Blackburn, I. R., A.S. Harestad, J. Smith, S. Godwin, R. Hentze, C. Lenihan. 2002. 

Population Assessment of the Northern Spotted Owl in British Columbia 1992-
2001. Ministry of Water, Land and Air Protection. Government of BC. 

 
Blackburn, I.R. and A.S. Harestad. 2002.  Supplement to the population assessment 

of the northern spotted owl in British Columbia 1992-2001. Ministry of 
Water, Land and Air Protection. 

 



 Spotted Owl Data Review and Management Plan 32 Version 1.0 - Unreviewed 

Keystone Wildlife Research Ltd. 

Blackburn, Ian,  Gene MacInes and Carla Lenihan.  1999.  Spotted Owl 
Management Plans Chilliwack Forest District. BC Ministry of Environment 
Lands and Parks.   B-98 (Wildlife Bulletin). 

-describes SRMZs, current habitat status, survey status within the Chilliwack Forest 
District. 

 
Blakesley, J. A., A. B. Franklin and R. J. Gutierrez.  1992.  Spotted owl roost and 

nest site selection in northwestern California.  J. Wildl. Manage. 56(2):388-
392. 

-Spotted owls selected coniferous forest characterised by trees >53.3 cm more often than 
it was available.   
-Hardwood stands and coniferous forest dominated by smaller trees were used less than 
available.   
-Owls selected the lower third of slopes within a specific drainage and avoided the upper 
third. 
 
Buchanan, J.B., L.L.Irwin and  E. L. McCutchen. 1993.  Characteristics of spotted 

owl nest trees in the Wenatchee National Forest.   Journal of Raptor 
Research  27 (1): 1-7. 

-East slope of Washington’s Cascades.  Found that most spotted owl nests were in live, 
dominant or co-dominant Douglas-fir trees ranging from 60-700 years of age (median 
137 years).  Most nests (55%) were in old Northern Goshawk nests, while others were in 
mistletoe growth, cavities, broken tops and on large branches.  Most of the old goshawk 
nests (74%) were themselves built on mistletoe brooms.  The preference for Douglas-fir 
trees was thought to be due to the susceptibility of this tree to mistletoe infection.  The 
authors suggested that the presence of mistletoe clumps and goshawk nests may facilitate 
the use of younger stands that otherwise lack nesting structures, leading to the surmise 
that prior occupation by goshawks may be related to occupancy by spotted owls.  Use of 
open nest structures appears to be more common in forests east of the Cascade crest than 
to the west, perhaps due to differing rainfall and moisture regimes.  Owls occupying 
coastal areas with higher levels of precipitation may be more successful when nests are 
more protected from the elements through the use of cavity sites.   
 
Buchanan, J.B., L.L.Irwin and  E. L. McCutchen. 1995.  Within-stand nest site 

selection by spotted owls in the eastern Washington Cascades.   Journal of 
Wildlife Management  59 (2): 301-310. 

-eastern Cascades.  
-74% of 83 nest sites were in forests in intermediate stages of succession, and 27% were 
in old-growth forests.   
-compared with random sites, spotted owl nest sites had canopies of dominant and/or co-
dominant and intermediate trees that were higher, more 35-60 cm dbh Douglas-fir trees, 
greater basal area of Douglas-fir trees, more 61-84 cm dbh ponderosa pine trees, greater 
live tree basal area, and greater basal area of broken snags with no branches and little 
bark.   
-volume of coarse woody debris in all decay classes and percent canopy closure did not 
differ between nest and random sites.   
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-Authors conclude that their data supported the hypothesis that nest sites are selected as 
part of an anti-predator strategy, speculating that greater canopy heights provide 
protection of the mostly open nest sites from aerial predators while maximising visibility. 
 
Burnham, K. P., D.R. Anderson and G. C. White.  1996.  Meta-analysis of vital rates 

of the Northern Spotted Owl.  Studies in Avian Biology 17:92-101. 
-Analysis of data from 14 US study areas in 1993 concluded that there was a decreasing 

trend in adult female survival and that the annual rate of population change was 
significantly less than 1 for 10 of 11 areas. 

 
Carey, A.B., J. A. Reid, and S. P. Horton.  1990. Spotted owl home range and 

habitat use in southern Oregon coast ranges.  Journal of Wildlife 
Management 54(1): 11-17. 

-9 adult owls radiotracked in southern Oregon Coast Ranges 
-owls selected home ranges that emphasized old growth within the landscape 
-MCP home ranges of 4 pairs were 1153-3945 ha and contained 726-1062 ha of old 
growth (15-73% of home range) 
-old growth was selected for foraging and roosging 
-early to middle stages of forest were used either less than or in proportion to their 
availability, even where old growth was scarce. 
 
Carey, A.B., S. P. Horton and B. L. Biswell. 1992.  Northern Spotted Owls: influence 

of prey base and landscape character.   Ecological Monographs  62 (2): 223-
250.  

-Spotted owls in southwest Oregon avoided early and midseral forests, possibly because 
of low prey abundance and perhaps because they provide an environment that is 
structurally poor for a sit-and-wait predator 
-Strong selection for old forest was noted at three scales of selection (population, pair 
home range and individual). Young forests had high canopy closures with few low 
structures beneath the canopy that would be suitable for use as hunting perches.  One 
individual owl selected young forest for foraging, a riparian stand where densities of 
woodrats were particularly high. 
-juveniles have been known to move up to 70 km from their nest area 
-the great majority of roosts was in old-growth forests, with younger stands resembling 
old forests in terms of vertical diversity of vegetation also being used 
-owls in southwest Oregon did not show a sharp response to weather in their selection of 
roost sites.  Little of the variance in perch height and in protective cover around perches 
could be explained by regression with weather variables. 
-Non-territorial subadult owls (<3 years of age) are tolerated by adults, even during the 
breeding season 
 
Carey, A. B., and K. C. Peeler.  1995.  Spotted owls: resource and space use in 

mosaic landscapes.  J. Raptor Res. 29(4): 223-229. 
-examined spotted owl foraging behaviour in relation to prey abundance and forest age in 
southwest Oregon. 
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 -concluded that the owls’ home ranges conformed to the pattern of old forest as 
determined by fragmentation but that they were extended to include young forests with 
unusually high prey abundance 
 
Carey, Andrew B. 1984.  A summary of the scientific basis for spotted owl 

management.  Pp. 100-114 in Gutiérrez, Ralph J., and Andrew B. Carey 
(Tech. Eds.).  1984. Ecology and Management of the Spotted Owl in the 
Pacific Northwest. USDA Forest Service, Pacific Northwest Forest and 
Range Experiment Station. 

--synthesizes existing research to present scientific basis for owl management 
-pairs of owls use  2000-2500 acres of old growth 
-at least 1,000 pairs of owls neeeded to maintain a viable population. 
 
Collopy, M.  2000.   Project NO: 70-32, Identification and Evaluation of Northern 

Spotted Owl Habitat in Managed Forests of Southwest Oregon and the 
Development of Silviculture Systems for Managing Such Habitat.  Abstract 
only.  USGS Forest and Rangeland Ecosystem Science Center.   
http://webdata.fsl.orst.edu/fresc/administrative/detail.php?projectID=44&cat=App
_Sci.Info 

-project objectives are to develop silvicultural prescriptions which may yield wood 
products while maintaining suitable northern spotted owl habitat.  
-preseciptions must: 1) demonstrate positive habitat use and selection by the northern 
spotted owl of stand conditions that have been silviculturally developed, or natural stand 
conditions which may be developed through silviculture; 2) demonstrate an association of 
such stand conditions with viable northern spotted owl survival and reproductive rates; 
and 3) provide the necessary silvicultural system and the mensurational tools. 
-The first objective of the study will identify target stand structures and spatial 
relationships which are effectively utilized by northern spotted owls and which are 
capable of contributing to the maintenance of a stable population over time.  
-The second objective will involve the development of silvicultural systems and 
associated mensurational tools needed to implement this knowledge at the stand level.  
 
Commission for Environmental Co-operation.  2000.  Northern Spotted Owl.  Pp. 

27-28 in Species of Common Conservation Concern in North America.  
Biodiversity Conservation: Conservation of Migratory and Transboundary 
Species.  Working Draft.  Commision for Environmental Co-operation, 
Montreal, Canada. 

-calls for international collaboration to enhance efforts to conserve SPOW, especially to 
assist conservation planning in Canada.  Research and management approaches for this 
subspecies are most advanced in the US. Co-ordinated inventory and monitoring would 
help to assess better the overall status of the SPOW and population trends.   
 
Cox, Brian.   2001.    Give a hoot: tracking the Northern Spotted Owl on 

Willamettes's timberlands.  Institution: Willamette Industries. 
www.wii.com/Hoot.htm 

 -general article on Oregon research on spotted owls 
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Cyberwest Magazine. 2001.  Logging in British Columbia owl habitat challenged. 

http://www.cyberwest.com/cw20/bc_spotted_owl.html. 
Timber harvest within matrix activity centres in the province challenged by 
environmental groups, and the challenge upheld in court 
 
Dawson, W. R., J. D. Ligon, J. R. Murphy, J. P.Myers, D. Simberloff, and J. Verner. 

1987.  Report of the scientific advisory panel on the spotted owl. Condor 
89:205-229. 

 
Demarchi, D. A. 1992.  A spatial simulation model for evaluating the response of 

rare and endangered species to conservation strategies and forest practices: a 
case study on the Northern Spotted Owl.  M. Sc. Thesis, University of British 
Columbia. 

-used a spatially explicit forest harvesting and individual-based population simulation 
model to assess the  efficacy of proposed management options for the Northern Spotted 
Owl in BC 
-simulations suggest that a major limiting factor is the low survival rate of dispersing 
juvenile owls 
-reserve designs that do not allow adequate dispersal habitat by concentrating logging in 
matrix areas may be detrimental to population recovery 
-simulations involving immigration indicate that US immigration will not be adequate to 
maintain the BC population in the absence of suitable habitat 
-suggests that BC government may intentionally suppress spotted owl information 
-suggest that reduction in AAC is more important than any proposed configuration of owl 
conservation reserves. 
 
Doak, D.  1989. Spotted owls and old growth logging in the Pacific Northwest (USA). 

Conservation Biology  3(4): 389-396.   
-model of the female owl population with spatial structure  
-simulated dispersal between and within clusters of territories.  
-different possible management alternatives could be simulated by varying the total 
number of territories, the number of clusters, and the number of territories per cluster. 
The dispersal process was two stage, with dispersal attempts within the cluster followed 
by dispersal attempts to other clusters 
-high sensitivity to dispersal parameters 
-suggested that managing the landscape to facilitate dispersal would help sustain 
populations 
-increasing the number of territories within clusters would improve the success of 
dispersing owls.  
-concluded that spotted owl populations would continue to decline even if all habitat 
alteration were stopped, but that some portion of the population would likely persist for a 
long period.  
-long-term persistence could allow time for both habitat and populations to make a 
significant recovery. 
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Dunbar, Dave, and  Ian Blackburn.  1994.   Management Options for the Northern 

Spotted Owl in British Columbia. Canadian Spotted Owl Recovery Team.   
-describes 6 management options with a range in probability of success of preserving the 

spotted owl population in BC. 
 
Everett, R., D. Schellhaas, D. Spurbeck, P. Ohlson, D. Keenum, and T. Anderson. 

1997. Structure of Northern Spotted Owl nest stands and their historical 
conditions on the eastern slope of the Pacific Northwest Cascades, USA.  For. 
Ecol. and Manage. 94:1-14. 

-on the eastern slope of the Pacific Northwest Cascades, SPOW has the ability to use 
dynamic forest stands that continue to undergo significant changes in tree density, 
proportion of tree size classes, and tree species composition.   
 
FEMAT.  1993.  Report of the Forest Ecosystem Management Assessment Team 

(FEMAT).   Forest Ecosystem Management: An Ecological, Economic, and 
Social Assessment. Portland, Inter-agency Working Group 

-assessed 10 detailed options for managing federal forests within the range of the spotted 
owl. 
 
The Forestry Chronicle. 2001.  New Study Sheds Light on Needs of Spotted Owls. 

Society of American Foresters.  http://www.safnet.org/archive/owls201.htm 
-Research in northern California suggests that spotted owl populations are likely to be 
affected by cold and wet weather during the breeding season, and that populations may 
drop due to weather even where habitat quality and quantity is good.  Cold and wet 
conditions increase the energy requirements of individual owls, while rain decreases their 
ability to hunt.   
-Most conservation plans for the Northern Spotted Owl assume that their overall 
population will decline from habitat loss and then stabilise as habitat amount eventually 
stabilises. 
 
Forsman, E. D.  1976.  A preliminary investigation of the spotted owl in Oregon.  M. 

S. Thesis, Oregon State Univ., Corvallis, OR. 
-in western Oregon, 95% of 123 paired owls were found in undisturbed old-growth 
forests. 
 
Forsman, E.D. 1988.   A survey of spotted owls in young forests in the northern 

coast range of Oregon.  Murrelet  69: 65-68.  
-surveyed northern third of Oregon Coast Range 
-owls responded at 7 stations, including 5 responses from single birds in young forest, 2 
responses from pairs in mature/old forest, and 1 barred owl response 
 
Forsman, E. D., R. Anthony, J. Reid, P. Loschl, S. Sovern, M. Taylor, B. Biswell, A. 

Ellingson, E. Meslow, G. Miller, K. Swindle, J. Thrailkill, F. Wagner and D. 
Seaman.  2002.  Natal and breeding dispersal of Northern Spotted Owls.  
Wildl. Monogr. 149. 
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-studied dispersal behaviour of 1475 SPOW in Oregon and Washington 1985-1996 
-juveniles typically left the nest during the last week of May 
-juveniles dispersed abruptly from their natal nest and settled into a temporary home 
range in late October or November, then dispersed again in February-April 
-dispersal patterns after the second summer highly variable 
-settled on permanent territories at 2-5 years of age 
-only 8.7% of individuals dispersed more than 50 km 
-22% of males and 44% of females paired at 1 year but <2% of both sexes actually bred 
at that age 
-most owls (68% of males and 77% of females) paired at 2 years, but only 5.4% of males 
and 2.6% of females actually bred at that age 
-23% of radio-marked females were still unpaired floaters at 2 years of age and did not 
enter the territorial population until they were 3-5 years old 
-a minimum of 6% of banded non-juveniles changed territories annually (breeding 
dispersal) 
-change of territory liklihood higher for females, young owls, owls without mates during 
the previous year, owls that lost their mate from the previous year due to death or divorce 
-dispersing adults moved an average of 6 km 
-forest landscapes traversed by dispersing owls included a fragmented mosaic of roads, 
clearcuts, non-forested areas, and a variety of forest age classes from young forests to 
oldgrowth 
-in some cases, both members of a pair moved to an adjacent territory 
-studies of owls based on acoustic-lure techniques are biased towards detection of owls 
that are paired and defending territories. 
 
Forsman, Eric D., E. Charles Meslow, and Monica J. Strub.  1997.   Spotted Owl 

abundance in young versus old-growth forests, Oregon.  Wildlife Society 
Bulletin  5(2): 43-47. 

-Oregon, found 12 times the density of spotted owls in old-growth forest than in second 
growth 
-although owls used 35-60 year old Douglas-fir/western hemlock stands, the low indices 
suggested that these forests provided marginal habitat 
-owls often found near patches of old forest 
 
Forsman, E. D., C. Meslow and H. M. Wight. 1984.  Distribution and biology of the 

spotted owl in Oregon.  Wildl. Monogr. 87.   
-Detailed information on spotted owl biology from 11 years of research.   
-Most pairs (97%) found in unlogged oldgrowth forest or in mixed forest of oldgrowth 
and mature timber.   
-No owls were found in forests younger than 36 years old.  Pairs tended to occupy the 
same areas in subsequent years and re-use nests.  From 1969 to 1978, the population 
declined at an average annual rate of 0.8%.   
-The principal cause of site abandonment was timber harvest.  Home range areas ranged 
from 549 to 3380 ha.  Seasonal home ranges were largest during fall and winter.   
-Owls roosted significantly higher in the forest canopy during cold, wet weather than 
during warm weather.   
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-Of 47 nests located, 30 were in cavities in old-growth conifers and 17 were on stick or 
debris platforms in mature or oldgrowth conifers.  Canopy closure exceeded 70% at most 
nests.  On average, 62% of the pairs checked each year attempted to nest; 81% of nesting 
attempts were successful.  Egg laying began during 9 March and 19 April.  Owlet 
mortality during the first summer of life was 35%.  The diet varied seasonally and 
annually, with flying squirrels most important during fall and winter.  The proportion of 
flying squirrels in the diet began to decline in the spring and by mid-summer comprised 
only 27% of the diet.  Snowshoe hares, shrews, pocket gophers, western red-backed 
voles, small birds and insects became more important in the summer. 
 
Forsman, Eric D. and E. Charles Meslow. 1985.  Old growth forest retention for 

spotted owls-how much do they need?  Pp. 58-69 in Gutiérrez, Ralph J., and 
Andrew B. Carey (Tech. Eds.).  1984. Ecology and Management of the 
Spotted Owl in the Pacific Northwest. USDA Forest Service, Pacific 
Northwest Forest and Range Experiment Station. 

-pairs of adult owls in Oregon were studied with radiotelemetry 
-six pairs studied for 3-13 months 
-used 1008-3786 acres of old growth, averaging 2264 acres per pair. 
 
Forsman, E.D.  2001.   Northern Spotted Owl. 

/biology.usgs.gov/s+t/SNT/noframe/pn172.htm 
-basic biology and natural history of the species. 
 
Foster, C. , E. Forsman, E. Meslow, G. Miller J. Reid, F. Wagner, A. Carey, J. Lint.   

1992.  Survival and reproduction of radio-marked adult spotted owls.  J. 
Wildl. Manage. 56(1):91-95. 

-used survival and reproduction data from adult radio-marked owls over 8 study areas in 
Washington and Oregon.   
-46 radio-marked owls had mortality factors (in order of importance) of unknown (22), 
avian predation (15), starvation/emaciation (3), transmitter-caused (3), hit by car (2), and 
shooting (1).  
-backpack transmitters did not affect survival, but radio-marked owls produced fewer 
young than owls that did not have transmitters. 
-authors recommend that researchers consider the use of smaller tail-mounted 
transmitters. 
 
Franklin, A. B., D. R. Anderson, R. J. Gutiérrez and K. P. Burnham. 2000.  Climate, 

habitat quality and fitness in Northern Spotted Owl populations in 
northewestern California.  Ecol. Monogr. 70(4): 539-590. 

-studied a population of marked owls on 95 territories in northwestern California from 
1985-94.   
-Climate changes explained most of the temporal variation in life history traits 
- Annual survival varied the least over time, whereas recruitment rate varied the most.  - 
authors suggest that SPOW populations may change solely due to climate influences, 
even with unchanging habitat condition.  Reproductive output was negatively associated 
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with interior forest, but positively associated with edge between mature and oldgrowth 
conifer forest and other vegetation types.   
 
Franklin, Alan B., R. J. Gutiérrez, Barry R. Noon, and James P. Ward, Jr. 1996.   

Demographic characteristics and trends of northern spotted owl populations 
in northwestern California. Studies in Avian Biology 17:83-91.   

-estimated age and sex-specific survival probabilities  
-no differences in survival between sexes 
-fecundity stable over years of  study 
-suggest study population is stable or declining slightly 
 
Franklin, A.B.,  J.P. Ward, R.J. Gutiérrez, and G.I. Gould Jr. 1990.  Density of 

Northern Spotted Owls in northwest California.  Journal of Wildlife 
Management  54:1-10. 

 
Franklin, A.B., K.P. Burnham, G.C. White, R.J. Anthony, E.D. Forsman, C. 

Schwarz, J.D. Nichols, and J. Hines.  1999.   Range-wide Status and Trends 
in Northern Spotted Owl Populations.  Colorado Cooperative Fish and 
Wildlife Research Unit and the Oregon Cooperative Fish and Wildlife 
Research Unit.   

-analysed demographic data obtained from 15 study areas covering approximately 23% 
of the spotted owl’s range.  Survival rates of adult females were variable but did not 
reveal a negative trend.  Overall analysis suggested a range-wide 3.9% annual decline in 
the population of territorial females, although populations in some individual areas were 
thought to be stable. 
 
Franklin, J. F., D. Graber and K. N. Johnson. 1996. Alternative approaches to 

conservation of late-successional forests in the Sierra Nevada and their 
evaluation. In: Status of the Sierra Nevada. Supplement to Volume II. 
Assessments and scientific basis for management options. Davis, CA, 
University of California, Davis Wildlands Resources Center. 

 
Gray Consulting Ltd. (no date).  Inventory procedures and standards for sampling 

stand attributes in Northern Spotted Owl habitat.   
-In British Columbia, spotted owls have been recorded nesting in western hemlock, 
Douglas-fir, and western redcedar snags 
 
Ganey, J.L., and R.P. Balda.  1989.  Home-range characteristics of spotted owls in 

northern Arizona (USA).  Journal of Wildlife Management  53(4): 1159-1165. 
 
Gutiérrez, R. J.  1985.  An overview of recent research on the spotted owl.  Pp. 39-49 

in Gutiérrez, Ralph J., and Andrew B. Carey (Tech. Eds.).  1984. Ecology 
and Management of the Spotted Owl in the Pacific Northwest. USDA Forest 
Service, Pacific Northwest Forest and Range Experiment Station. 

-Adult spotted owls are considered sedentary and do not usually move more than 1.5 km 
(straight-line distance) in a 24-hour period 
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Gutiérrez, Ralph J., and Andrew B. Carey (Tech. Eds.).  1985. Ecology and 

Management of the Spotted Owl in the Pacific Northwest. USDA Forest 
Service, Pacific Northwest Forest and Range Experiment Station.   

-compendium of papers by multiple authors relating to spotted owl ecology and 
management. 
 
Gutiérrez, Ralph J., J. E. Hunter, G. Chávez-Léon and J. Price.  1998.  Northern 

Spotted Owl habitat in landscapes disturbed by timber harvest in 
northwestern California.  J. Raptor Research 32(2): 104-110. 

-evidence that Northern Spotted Owls select mature and old-growth forests at equal or 
greater frequencies than the forests’ availability within owl home range areas, and that 
the owls use younger forests in much lower frequencies 
 
Hamer, T. E., S. G. Seim and K. R. Dixon.  1989.  Preliminary report: Northern 

Spotted Owl and northern barred owl habitat use and home range size in 
Washington.  Wash. Dept. Wildlife, Olympia, WA. 

-Owls in western Washington nested in cavities in old growth western redcedar 
 
Hanson, E. D., W. Hays, L. Hicks, L. Young and J. Buchanan.  1993.  Spotted owl 

habitat in Washington.  Washington Forest Practices Board.  Olympia, WA. 
- Twenty-five nesting and roosting trees in the western Cascades had a mean height of 

100 feet (30 m) 
 
Hibbard, C.J.  2001.  Tree Retention For Future Northern Spotted Owl Habitat In 

Timber Harvest Plans-An HCP Strategy.    Coast Redwood Forest Ecology 
and Management.   
http://www.cnr.berkeley.edu/~jleblanc/WWW/Redwood/rdwd-Tree.html 

-Habitat Conservation Plan (HCP) for northern spotted owls was approved in 1992 for 
380,000 acres privately owned by Simpson Timber Company in the coastal redwood 
region of northern California.  
-With the HCP, trees are retained in timber harvest units to accelerate the development of 
future owl habitat regenerating after harvest.  
-Retention is achieved primarily with 1) habitat retention areas, patches of trees > 0.5 
acres; 2) enhanced stream protection zones; and 3) scattered groups of 10-12 trees and 
snags.  
-The type and location of retention depends on site-specific biological opportunities and 
operational constraints 
 
Holthausen, R.S., M.G. Raphael, K.S. McKelvey, E. D. Forsman, E.E. Starkey, and 

D.E. Seaman.  1995.   The Contribution of Federal and Non-Federal Habitat 
to Persistence of the Northern Spotted Owl on the Olympic Peninsula, 
Washington: Report of the Reanalysis Team.  USDA Gen. Tech. Rept. PNW-
GTR-352.  United States Department of Agriculture, Forest Service.   

-Washington State’s Olympic Peninsula.  
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-owl distribution was limited by elevation and the upper limit is higher in the eastern part 
of the peninsula than the western.  Elevations in the eastern part ranged from 114 to 1189 
m, with 90% of 154 nests at elevations below 1006 m.  In the western part, elevations of 
nests ranged from 85 to 732 m, with 90% of 127 nests occurring below 622 m.  In the 
western part of the peninsula, forests below about 550 m are dominated by western 
hemlock, western redcedar and Douglas-fir.  At elevations above about 550 m, forests are 
increasingly dominated by true fir (Abies amabilis).  In the eastern part of the peninsula, 
the transition to true fir occurs at higher elevations, typically between 850-1030 m.  Owls 
in the study area rarely nested in high-elevation forests, which the authors concluded 
indicated that those forests were marginal or unsuitable for spotted owls, although owls 
may use true fir stands that occur within 2-3 km of nests. 
-median annual home ranges of 10 pairs was 5775 ha.  Home range size tended to 
decrease with increasing proportion of late-successional forest in the range. 
-Factors that could adversely affect spotted owl populations include systematic habitat 
loss, habitat fragmentation, demographic variation, environmental variation, population 
decline to critically small size (Allee effect), loss of genetic variation, catastrophic 
effects, and species interactions 
-Wind is thought to be the most important natural disturbance of owl habitat along the 
coast but is less important in interior areas 
 
Ingalsbee, T. 2001.   Learn From the Burn: Northern Spotted Owls and Fire. 
    http://www.fire-ecology.org/warner/spotted_owls_and_fire.htm 
In 1991, arsonists ignited the edge of a spotted owl Habitat Conservation Area in the 
Willamette National Forest in Oregon. The fire burned approximately 2,060 acres of 
superior spotted owl habitat, including the core habitat activity centres of nine pairs of 
owls and portions of the home ranges of a further eight pairs.  Habitat activity centres of 
six pairs were underburned by the wildfire.  One of those pairs subsequently relocated 
their nest site a short distance away after the original nest tree was consumed by the fire.  
In the spring of 1992, seven pairs of owls made nest attempts within the Warner Burn, 
and six pairs successfully fledged young.  The authors suggests that rapidly increasing 
populations of small mammals within the burned area may have contributed to the 
reproductive success.  Some displacement/mortality of spotted owls was noted as a result 
of Northern Goshawks and Great Horned Owls moving into owl areas after the fire. 
 
Interagency Scientific Committee (ISC).  1991.  An owl conservation strategy that 

works.  J. Forestry 89 (8): 23-26. 
-response by ISC to comments on US owl conservation strategy 
-point out that strategy does not place a moratorium on old growth harvest 
-strongly recommend testing of alternative harvest and management schemes to 
produce/maintain  owl habitat 
-forest fragmentation occurs concomitantly with habitat loss, and it is difficult to separate 
the effects of the two 
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Irwin, L.L., D. F. Rock, and G. P. Miller.  2000.   Stand structures used by Northern 
Spotted Owls in managed forests.   Journal of Raptor Research 34(3): 175-
186.  

-study in Oregon’s western Cascades found that spotted owls foraged in stands with a 
wider age range than was found at nest sites  
-young forests with old-growth legacies such as snags and well-developed understories 

may  
have higher densities of prey such as flying squirrels and woodrats 
-Repeatedly used foraging areas ranged from 27->200 years in age.  Five stands 25-40 
years old were used repeatedly for foraging, but radio-tagged owls made very little use of 
stands <25 years of age.  Foraging areas also contained as much as 50% more downed 
trees than nest sites or random locations within home ranges.  The most important stand 
structures in influencing habitat use were the amount of woody debris, and, less 
consistently, the number of large snags at foraging sites and large-diameter trees at 
nesting sites. 
 
Iverson, W. F.  1996.  Reproductive success of Northern Spotted Owl activity 

centres in the northwestern Washington Cascades.  Northw. Nat. 77:14-16. 
-examined reproductive success at spotted owl activity centres in the Mt. Baker-
Snoqualmie National Forest.  Reproductive success (nests producing fledglings) ranged 
from 18% to 46%.  The author suggests that reproductive rates of spotted owls in the 
northwestern Washington Cascades may be lower than those of other areas.  Inclement 
weather conditions such as heavy snowfall, cold winter temperatures and heavy spring 
rains can play a major role in determining annual reproductive success and may also 
contribute to lower rates of reproductive success in the northern portion of the owl's 
range. 
-avg. interval of reproductive success was once every 3 years for pairs and less than that 
for all activity centres. 
 
Jones, K.B. 1986. The Inventory and Monitoring Process. Pages 1-10 in A.Y. 

Cooperrider, R.J. Boyd and H.R. Stuart eds. Inventory and Monitoring of 
Wildlife Habitat. WR208 (as cited in RIC. 1998. Species Inventory 
Fundamentals- Standards for Components of British Columbia’s 
Biodiversity No.1. Resources Inventory Committee. Ministry of 
Environment, Lands and Parks, Resources Inventory Branch. Version 2.0). 

 
LaHaye, W. S., and R. J. Gutiérrez.  1999.  Nest sites and nesting habitat of the 

Northern Spotted Owl in northwestern California.  Condor 101:324-330.   
-located 69 SPOW nests in northwestern California.  Eight different tree species were 
used but 83% were in Douglas-firs.  Broken-top trees made up 60% of the nest trees, 
whereas cavity and platform nests accounted for 20% each.  Minimum nest tree ages 
averaged 288 years.  Owls nested in stands characterised by large (>90 cm dbh) conifers 
and a hardwood understorey. 
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Lamberson, R.H., R. McKelvey, B. R. Noon, and C. Voss.  1992.   A dynamic 
analysis of Northern Spotted Owl viability in a fragmented forest landscape.  
Conservation Biology 6 (4): 505-512.   

-reported results of a population model for the Northern Spotted Owl that incorporates 
both juvenile dispersal and search for mates 
-in the model used, the crowding of older owls into remaining suitable habitat as timber 
harvest continues is likely to produce very high occupancy rates - much higher than than 
would be expected undr long-term stable conditions.  As a result, we should be very 
careful in using occupancy data to predict long-term abundance 
-suggest that there are sharp population thresholds which, once passed, can lead to a 
disaster for the spotted owl population. 
 
 
Lemkuhl, J. F., and M. G. Raphael.  1993.  Habitat pattern around Northern 

Spotted Owl locations on the Olympic Peninsula, Washington.  J. Wildl. 
Manage. 57(2):302-315. 

-recommend using circular areas on the order of 3200 ha for assessment of Northern 
Spotted Owl habitat on the Olympic Peninsula 
-adequacy of circle method for delineating habitat of sufficient quality or with amounts of 
fragmentation representattive of actual home ranges is unknown, but suspect, because 
owls may adjust the shape of their ranges to encompass as much oldgrowth as possible 
-owl habitat mapped as 'typical owl habitat'- old-forest stands below 1200 m elevation 
with >=74 trees/ha with dbh>53 cm, and 'atypical owl habitat' that did not meet the 
definition of typical habitat but where owls were known to occur. 
-found no differences in habitat attributes in territories occupied by paired versus single 
birds 
-authors recommend retention of 40-50% owl habitat in circular SPOW management 
areas on the Olympic Peninsula 
 
Lint, J., B. Noon, R. Anthony, E. Forsman, M. Raphael, M. Collopy and E. Starkey.  

1999.  Northern Spotted Owl Effectiveness Monitoring Plan for the 
Northwest Forest Plan.  USDA Forest Service  Gen. Tech. Rpt. PNW-GTR-
440. 

-Owl populations in forest areas under the United States’ Northwest Forest Plan are 
expected to continue to decline over the short term, with the decline proceeding at a faster 
rate for owls in the matrix (inter-reserve) areas than in late-successional reserves 
-Survey protocols presented require that call surveys for establishing the presence of 
spotted owls take place between March 1 and September 1.  Call stations should be 
placed 400 – 800 m apart, and surveys should be spread out over 2-3 months.  A 
minimum of 3 complete night visits without an owl response is required before a site 
without previous records of occupancy can be considered unoccupied by spotted owls.  In 
sites historically occupied, an initial daytime visit to the historical core area, followed by 
at least 2 night-time surveys of the area extending 1-2 miles out from the core is the 
minimum required to establish non-occupancy. 
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Lujan, M.  1992.  Recovery plan for the Northern Spotted Owl.  Draft.  US Dept. 
Int. Fish and Wildl. Service, WA. 

-Snags in roosting and foraging areas averaged 33-45 snags/acre >4” (10 cm) dbh, and 7 
snags/acre >20” (50 cm) dbh 
 
 
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 Service Gen. Tech. Rep. PNW-GTR-408. 

-Patterns of old forest use are ‘apparent and striking in landscapes consisting of even-
aged stands of vegetation but less clear in landscapes where forests consisted of uneven 
mixes of ages and sizes of trees’ 
-diminishing reproductive success of spotted owl populations may be linked to increasing 
habitat fragmentation and the isolation of pairs and populations, rather than a low total 
population size per se 
-Results of demographic studies of spotted owl populations indicated that the overall 
subspecies is declining demographically, mostly due to an accelerating decline in adult 
female survival 
 
McComb, W., M. McGrath, T. Spies, and D. Vesely.  2002.  Models for mapping 

potential habitat at landscape scales: an example using Northern Spotted 
Owls.  Forest Sci. 48(2):203-216. 

-a spatially-explicit habitat capability model for Northern Spotted Owls was created for 
the Oregon coast range 
-the model was based on vegetation structure at 5 spatial scales: the potential nest tree, a 
0.5 ha potential nest patch, 28 ha around a potential nest patch, 212 ha around a potential 
nest patch, and a 1810 ha home range around a potential nest patch 
-the proportion of the 28 ha patch in large trees around a potential nest patch, and the 
number of potential nest trees per ha in the nest patch had the greatest influence on 
habitat capability estimates. 
-reproductive success may be highly affected by annual climatic conditions, natural 
disturbances, prey availability, and mate choice over the life of females 
-for a female to contribute to population growth, infrequent nest success may be the norm 
and may be related to availability of high quality habitat throughout its range 
 
Meyer, Joseph S., Larry L. Irwin and Mark S. Boyce. 1998.  Influence of Habitat 

Abundance and Fragmentation on Northern Spotted Owls in Western 
Oregon. Wildlife Society Wildlife Monographs No. 139. 

-compared randomly selected owl sites with randomly selected landscape sites in western 
Oregon to test whether relationships existed between landscape indices and spotted owl 
presence and productivity.  Random owl sites contained more old-growth forest, larger 
average size of old-growth patches, and larger maximum size of old-growth patches than 
occurred in random landscape locations, for all circle radii (P < 0.01). Additionally, 
random owl sites contained less young-age forest within 0.8-km-radius circles than did 
random landscape locations.  However, the amount of clearcut forest did not differ 
between random owl sites and random landscape locations.  None of the forest 
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fragmentation indices except the size of old-growth patches was strongly related to site 
selection, and none was strongly related to frequency of occupation of sites.  Instead, the 
major influences of landscape pattern were related to the amount of habitat. 
-Current management for the Northern Spotted Owl is largely driven by models that 
assume the success of juvenile dispersal in a fragmented landscape is a primary factor 
determining the future existence of spotted owls in the Pacific Northwest. 
 
Ministry of Sustainable Resource Use (MSRM).  1997.  Spotted Owl Management 

Plan Summary Report. 
http://srmwww.gov.bc.ca/rmd/news/spotowl/owlsumrp.htm   

-provides a summary of BC's spotted owl management plan. 
 
Mills, L. S., R. J. Fredrickson and B. B. Moorhead.  1993.  Characteristics of old-

growth forests associated with Northern Spotted Owls in Olympic National 
Park.  J. Wildl. Manage. 57(2):315-221. 

-A multi-layered canopy is thought to provide benefits for summer and winter 
thermoregulation 
 
Murphy, D.D., and B.R. Noon. 1992.     Integrating scientific methods with habitat 

conservation planning: reserve design for Northern Spotted Owls.   
Ecological Applications   2(1): 3-17. 

 
Nyberg, J.B., A.S. Harestad and F.L. Bunnell. 1987. "Old Growth" by Design: 

Managing Young Forests for Old-growth Wildlife. Trans. N. Am. Wildlife & 
Natural Resources Conf. No. 52:70-81. 

 
Noon, Barry R., and Kevin S. McKelvey.  1996.  Management of the Spotted Owl: A 

Case History in Conservation Biology.    Annual Review of Ecological 
Systems 27: 135-62. 

-Examination of recent owl demographic and habitat data found that the attribute that 
best explained variation in survival, fecundity and nest density was the amount of mature 
(>120 years old) forest within a home range-sized area surrounding an owl nest site 
-Selection for old-growth forest at the stand level was more pronounced west of the 
Cascade mountain crest than to the east 
-A number of studies are cited that have concluded that Northern Spotted Owls select 
nest and roost sites in mature and old growth forest in areas that are less fragmented than 
the surrounding landscape. 
-Home range size decreases with increased abundance of medium-sized prey, and with 
increased woodrat abundance in the diet in particular .  In areas where flying squirrels are 
the primary prey, home range size decreases as the amount of old forest within the home 
range increases 
-Based on theoretical models, sharp thresholds to population persistence are approached 
as habitat is lost and fragmented, both to the diminished chances of finding a suitable 
territory, and to the lower probability of finding mates 
-Geographic, demographic and ecological differences throughout the species’ range make 
it unlikely that the entire species would simultaneously move past an extinction 
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threshold, although populations for some areas are thought to be close to or even past an 
extinction threshold at this point. 
 
North, M., G. Steger, R. Denton, G. Eberlein, T. Munton and K. Johnson.  2000.  
Association of weather and nest-site structure with reproductive success in 
California spotted owls.  J. Wildl. Manage. 64(3):797-807. 
-9-year demographic study of 51-86 pairs of California spotted owl 
-mean reproduction highly variable between years but within a given year was largely 
synchronous among all owl pairs across forest types with different prey bases 
-in conifer forest, mean fledgling production was negatively correlated with nesting 
period precipitation and positively correlated with April minimum temperature. 
-the possible interaction of weather and nest-site structure on owl reproduction suggests 
forest managers should be cautious about reducing canopy volume in potential owl 
nesting areas. 
 
Oregon Department of Forestry.  2001.  Northwest Oregon State Forests 

Management Plan.  Final Draft.  
-For lands under its administration, the Oregon Board of Forestry adopted the 70-acre (28 
ha) protection rule, which requires protection of 28 ha of undisturbed habitat around 
known owl nest sites (the minimum amount of habitat used by fledged spotted owls 
before dispersing).  It also requires that forestry practices inside and outside of the core 
area that disturb owls’ nesting behaviour, and may possibly contribute to nest failure, 
must be deferred until the end of the breeding and fledging season (outside of the period 
from March 1 to September 30) 
 
Pacific Northwest Research Station.  1991.  Questions and Answers on: A 

Conservation Strategy for the Northern Spotted Owl.  United States 
Department of Agriculture, Forest Service (Pacific Northwest Research 
Station). 

 
Perkins, J. P., J. A. Thrailkill, W. J. Ripple and K. T. Hershey. 1997. Landscape 

patterns around Northern Spotted Owl (Strix occidentalis caurina) nest sites 
in Oregon’s Central Coast Ranges.  Proceedings of the Second Annual 
Symposium of the Conservation of Northern Hemisphere Owls, Manitoba, 
Winnipeg, Canada.  USDA Forest Service Gen. Tech. Rept. NC-190. 

-evidence that Northern Spotted Owls select mature and old-growth forests at equal or 
greater frequencies than the forests’ availability within owl home range areas, and that 
the owls use younger forests in much lower frequencies 
- most landscape pattern parameters (patch interior, mean patch area, ratio of patch 
interior to patch area) did not differ between spotted owl nest sites and random sites with 
similar amounts of old-growth forest in Oregon, suggesting that amount and not pattern 
of habitat is most important for owls when choosing a nest site. Old conifer forest patches 
containing nests were significantly larger than random old conifer patches. 
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Reid, J. A., R. Horn and E. D. Forsman.  1999.  Detection rates of spotted owls based 
on acoustic-lure and live-lure surveys.  Wildl. Soc. Bull. 27:986-990. 

-used acoustic-lure and live-lure surveys to assess detection rates of radio-marked SPOW 
in Oregon, during the breeding season.  All males were detected within 3 visits with a 
inute acoustic lure, but 37% of females never responded to either a 10 or 20 minute 
acoustic lure survey.  When a combination of acoustic-lure and live-lure techniques were 
used, 94% of all individuals were located within 3 visits.  Results suggested that spotted 
owls are equally responsive to the acoustic-lure technique day or night.   
-authors recommend that surveys be conducted in at least 2 consecutive breeding seasons 
before an area is assumed to be unoccupied by spotted owls. 
 
RIC. 1998. Species Inventory Fundamentals- Standards for Components of British 

Columbia’s Biodiversity No.1. Resources Inventory Committee. Ministry of 
Environment, Lands and Parks, Resources Inventory Branch. Version 2.0 

-describes general standards for conducting wildlife inventory projects in BC. 
 
RIC.  2001. Inventory Methods for Raptors. Resources Inventory Committee. 

Ministry of Sustainable Resource Management, Environment 
Inventory Branch. Version 2.0. 
http://srmwww.gov.bc.ca/risc/pubs/tebiodiv/raptors/version2/rapt_ml
_v2.pdf 

-standards for conducting raptor inventories in BC, including call playbacks, migration 
surveys, stand-watches etc. 
 
Rosenberg, D. K., C. Zabel, B. Noon and E. C. Meslow.  1994.  Northern Spotted 

Owls - Influence of prey base: a comment.  Ecology 75(5): 1512-1515. 
-the prey hypothesis suggests that spotted owls use old forests because their prey is more 
abundant and/or more easy to capture in this habitat 
-suggest that the conclusion of Carey et al. (1992) that flying squirrels are more abundant 
in old forest is not justified by the data presented in that paper  
-suggest that differences in stand structure or other factors that affect prey availability, 
may be responsible for selection of older forests for foraging 
 
Seaman, D. E.  1997.  Abundance and population characteristics of Northern 

Spotted Owls (Strix occidentalis caurina) in Olympic National Park, 
Washington. Proceedings of the Second Annual Symposium of the 
Conservation of Northern Hemisphere Owls, Manitoba, Winnipeg, Canada.  
USDA Forest Service Gen. Tech. Rept. NC-190. 

-five-year study of reproductive success of spotted owls in Olympic National Park, 
Washington, found that reproductive success varied widely, with 3 years having high 
reproductive success and 2 years with no observed reproduction 
 
Simpson Timber and Paper Company.  2001. Simpson's Landmark Plan to Protect 

the Northern Spotted Owl.     
http://www.simpson.com/info.cfm?act=display&article=1 
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Spotted owls in parts of northern California successfully reproduce in relatively young 
stands of second growth.  Forests where this occurs are generally highly-productive, low-
elevation coastal redwood stands, which quickly develop stand characteristics that take 
many decades to develop in other forest types in other areas of the owl’s range.  The 
owl’s main prey species in coastal redwood forests is the dusky-footed woodrat (Neotoma 
fuscipes), which is often found at high densities in younger redwood stands. 
 
Solis, D.M., and R. J. Gutiérrez. 1990.   Summer habitat ecology of Northern 

Spotted Owls in northwestern California. Condor 92: 739-748.  
 
 
Sovern, S., E. Forsman, B. Biswell, D. Rolph and M. Taylor.  1994. Diurnal 

behaviour of the spotted owl in Washington.  Condor 96:200-202. 
-nesting SPOW more active during the day than non-nesting SPOW, but both nesting and 
nonnesting spent most of the day roosting and rarely travelled far from their roost sites 
during the day 
-authors suggest that diurnal foraging is an opportunistic response to prey detected while 
roosting 
 
 
Spotted Owl Management Interagency Team.  1997a.  Spotted owl management 

plan – summary report. 
-summary of BC's spotted owl management plan. 
-spotted owls are predicted to decline over the short term (20-30 years) in BC despite the 
establishment of conservation areas. 
Spotted owl management in British Columbia is the mandate of the Ministry of Water, 
Land and Air Protection.  The Spotted Owl Management Plan (1999) is based on existing 
Protected Areas plus a system of Special Resource Management Zones (SRMZ) managed 
as spotted owl habitat.  Many of the SRMZs currently have less suitable habitat than 
desired.  Specific prescriptions will be proposed within SRMZs to encourage their return 
to suitable habitat conditions and to maintain owl populations, so long as the impact of 
those prescriptions is no more than approximately a 10% reduction in long-term timber 
supply over and above the levels set in the current timber supply review. 
 
Spotted Owl Management Interagency Team.  1997b.  Managing spotted owl 

habitat: operational guidelines component of the spotted owl management 
plan. 

SRMZs designed and located to maintain multiple breeding pairs of owls and to provide a 
reasonable probability of successful dispersal to other SRMZs or Protected Areas.  Forest 
practices within SRMZs directed toward creating, enhancing or maintaining suitable 
spotted owl habitat (SOMIT 1997a).  Within SRMZs, Long-Term Activity Centres 
(LTACs) were designated, generally around known nest sites.  LTACs sized to support at 
least 1 pair of owls, maintain at least 67% of their area as suitable and a minimum of 50% 
of their area as Type A (superior) owl habitat.  The portion of the LTAC managed for the 
minimum 67% suitable habitat is termed the Long-Term Owl Habitat Area (LTOHA).  
LTOHAs may include currently suitable habitat as well as recruitment areas.  A reserve 
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zone of minimum 500 m radius is required around known nest sites and critical roost 
sites. 
 
Spotted Owl Management Inter-agency Team. 1997c.     Spotted Owl Management 

Plan -Strategic Component.  Spotted Owl Management Inter-agency Team. 
  
 
Thomas, J.W.,  E.D. Forsman,  J.B. Lint,  E.C. Meslow,  B.R. Noon, and  J. Verner.   

1990.  A conservation strategy for the Northern Spotted Owl.   Inter-Agency 
Sci Committee to Address the Conservation of the Northern Spotted Owl, 
Portland, Oregon.   

-evidence that Northern Spotted Owls select mature and old-growth forests at equal or 
greater frequencies than the forests’ availability within owl home range areas, and that 
the owls use younger forests in much lower frequencies 
-Occupancy of randomly selected 1600 ha circular areas was strongly associated with the 
amount of old-forest habitat and consistent occupancy of owl sites across years was 
strongly associated with the amount of habitat 
-The ISC strategy outlines a system of large old-forest reserves (Habitat Conservation 
Areas, HCAs) able to maintain an estimated 15-20 pairs of owls, spaced a maximum of 
12 miles (19.3 km) apart to facilitate dispersal by juvenile owls.  ‘Matrix’ areas between 
the reserves were to be managed according to the ‘50-11-40’ rule, where at least 50% of 
forest cover must remain in trees at least 11 inches (28 cm) dbh and with a canopy 
closure of at least 40%.  Up to 7 additional 80-acre (32 ha) Habitat Conservation Areas 
(HCAs) per township (a township = 36 square miles or 93 km2) were to be designated 
around activity centres of known owl pairs within matrix areas outside of reserve areas.  
Habitat within HCAs was assumed to eventually recover to the extent specified and to 
subsequently retain nearly full occupancy by owls.  The ISC strategy assumed, in a worst 
case scenario, that all pair sites outside of HCAs would eventually be lost through habitat 
removal or become permanently vacant because of demographic factors resulting from 
increasing isolation 
 
Thomas, J.W., M.G. Raphael, R.G.Anthony, E.D. Forsman, A.G. Gunderson, R.S. 

Holthausen, B.G. Marcot, G.H. Reeves, J.R. Sedell, and D.M. Solis. 1993. 
Viability Assessments and Management Considerations for Species 
Associated with Late-Successional and Old-Growth Forest of the Pacific 
Northwest.  Report of USDA Forest Service Scientific Analysis Team to U.S. 
District Court Judge William L. Dwyer. USDA Forest Service Research, 
Washington, DC.  

-intent of this assessment was to determine if the adoption of the Interagency Scientific 
Committee’s Conservation Strategy by the Forest Service would cause extirpation of any 
species thought to be associated with old-growth forests including vertebrates, 
invertebrates, vascular and non-vascular plants  
- study area covered the known range of the northern spotted owl in the Pacific 
Northwest of the United States, including Washington, Oregon, Idaho, and Northern 
California 
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- With the institution of the Interagency Scientific Committee’s Conservation Strategy 
and the implementation of suggested mitigation measures, 482 of 518 (93%) plants and 
vertebrates closely associated with old-growth forests can be considered to have a low 
risk for extirpation or extinction. The remaining risk to the other species is impossible to 
assess.  
 
Thome, Darrin M., Cynthia J. Zabel, and Lowell V. Diller. 1999.   Forest stand 

characteristics and reproduction of Northern Spotted Owls in managed 
north-coastal California forests.  Journal of Wildlife Management 63 (1): 44-
59. 

-monitored reproductive success of SPOW in northern California  
-less young forest (6-40 years) and more forest aged 41-60 years at spotted owl sites than 
at random sites 
-spotted owl sites did not differ from random locations in proportion of older forest (61-
80 and >80 yrs) or number of residual trees at any of 5 spatial analysis scales 
-trees in basal area class >69m2/ha were more numerous in spotted owl than in random 
sites 
-spotted owls positively associated with stands characterised by middle-aged and larger 
trees and negatively associated with stands that were younger and composed of smaller 
trees 
-suggest that retaining residual trees and limiting clearcutting to at least 1.1 km beyond 
nest sites may prove useful in increasing reproductive success of Northern Spotted Owls 
 
Thome, Darrin M., Cynthia J. Zabel, and Lowell V. Diller.   2000.   Spotted owl 

turnover and reproduction in managed forests of north-coastal California.   
Journal of Field Ornithology 71 (1): 140-146 

Spotted Owl (Strix occidentalis caurina) reproduction and turnover (when an owl died or 
shifted territories, and was replaced by another owl) were monitored at 51 locations in 
northwestern California, from 1991- 1995.  
-tested for differences in proportions of five stand age classes and reproductive success 
between Spotted Owl pair sites with (=1 turnover) and without turnovers.  
-Owl pairs at sites without turnovers fledged more young, showed more consistent 
reproductive success, and were surrounded by a greater percentage of 21-40-yr-old stands 
than were owl pairs at sites with turnovers.  
-hypothesize that pairs with high mate fidelity and survival were more reproductively 
successful because those pairs had previous breeding experience together. 
 
US Department of the Interior Fish and Wildlife Service.  2000. 50 CFR Part 17 

Endangered and Threatened Wildlife and Plants; 90-Day Finding for a 
Petition To Delist the Northern Spotted Owl From the List of Threatened 
and Endangered Species AGENCY: Fish and Wildlife Service, Interior. 
Federal Register: February 3, 2000 (Volume 65, Number 23)] 

-actual age of a forest is not as important for determining habitat suitability for the 
Northern Spotted Owl as the structure and composition of the forest. Interior forests 
typically may require 150-200 years to attain the attributes of nesting and roosting 
habitat; however, characteristics of nesting and roosting habitat are sometimes found in 
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younger forests, usually those with significant remnant trees from earlier late-
successional stands 
-Spotted owls are known to use a wide array of forest types and forest stand conditions 
for foraging, including open and fragmented habitat.  Some habitats that support foraging 
may be inadequate for nesting and roosting 
-Habitat that meets the species' needs for nesting and roosting also provides foraging 
habitat, therefore, nesting and roosting habitat may be considered the limiting habitat for 
this species 
-The presence of Northern Spotted Owls, or even breeding pairs, in forest stands that 
have been harvested and regrown does not present sufficient evidence that these habitats 
are occupied by self-sustaining populations 
 
Unknown (No author).  2001.  New Study Sheds Light on Needs of Spotted Owls.   

http://www.safnet.org/archive/owls201.htm 
- spotted owls are likely to be affected by cold and wet weather during the spring when 
they reproduce.  
- cold conditions increase the energy needs of individual owls, decreasing the amount 

of time it takes them to starve to death.  
- -precipitation can decrease an owl's ability to hunt and thus negatively affect the 

survival of both adult and immature owls 
- mixtures of mature and old-growth forests interspersed with other vegetation types 
might be very beneficial  
- suggest that patches of different vegetation types provide the owls with a stable 

habitat for their prey and a buffer against a variable climate.  
 
USDI Fish and Wildlife Service. 1995.  Recovery plan for the Mexican spotted 

owl:Vol.I. Albuquerque, New Mexico. 120 pp. 
-detailed plan describing biology, habitat, status, current research, current management 
by jurisdiction of Mexican subspecies of spotted owl. 
 
US Department of the Interior Fish and Wildlife Service.  2000. 50 CFR Part 17 

Endangered and Threatened Wildlife and Plants; 90-Day Finding for a 
Petition To Delist the Northern Spotted Owl From the List of Threatened 
and Endangered Species AGENCY: Fish and Wildlife Service, Interior. 
Federal Register: February 3, 2000 (Volume 65, Number 23)] 

-petition to delist spotted owl based upon greater numbers of owls known to exist 
-petition denied on the basis of lack of convincing scientific evidence that spotted owls 
have recovered, and contrary evidence that populations are still declining. 
 
USFWS.  2000. Agencies Release Final Environmental Impact Statement on 

Changes to Survey and Manage Measures in the Northwest Forest Plan.  
http://www.fs.fed.us/r6/newsbrfs/BriefHH.htm 

The Northwest Forest Plan is a complex and comprehensive ecosystem management 
strategy whose core components include: 



 Spotted Owl Data Review and Management Plan 52 Version 1.0 - Unreviewed 

Keystone Wildlife Research Ltd. 

• A network of Late-Successional and other reserves distributed across the landscape in 
which management actions must protect or enhance late-successional forest 
conditions; 

• An aquatic conservation strategy that delineates reserves (buffers) along rivers, 
streams and other riparian areas, and provides other measures to protect or improve 
aquatic and riparian habitats;  

• A series of broadly stated standards and guidelines that provide guidance for 
management actions across the entire Northwest Forest Plan area; and  

• A series of specific standards and guidelines for management actions outside of 
reserve areas. 

 
US Fish and Wildlife Service. 2001.  An Environmental Alternatives Analysis for a 4 

(d) Rule for the Northern Spotted Owl. US Fish and Wildlife Service: The 
Dept of the Interior. 

-defines structural components distinguishing suitable spotted owl habitat from lower-
quality habitat as including: 
• A multilayered, multispecies canopy dominated by large (>30 inches/76 cm dbh) 

conifer overstorey and an understorey of shade-tolerant conifers or hardwoods 
• A moderate to high (60-80%) canopy closure with an understorey that is open enough 

to allow owls to fly within and beneath it 
• Substantial decadence in the form of large, live coniferous trees with deformities such 

as cavities, broken tops, and mistletoe infestations 
• Numerous large snags, and large-diameter coarse woody debris and logs. 
-Spotted owl habitat cannot be effectively described using solely tree or stand age 
-Dispersal of spotted owl juveniles begins in the early fall, and individuals may wander 
widely in search of suitable habitat.  Juveniles disperse in random directions, and for this 
reason, dispersal habitat should be distributed throughout the landscape between 
designated areas managed primarily for spotted owls Although habitat that allows spotted 
owls to disperse may be unsuitable for nesting, roosting or foraging, it provides an 
important linkage among blocks of nesting habitat both locally and over the range of the 
species.  Dispersal habitat, at a minimum, consists of forest stands with adequate tree size 
and canopy closure to provide some degree of protection to spotted owls from avian 
predators and to allow the owls to forage at least occasionally 
-Spotted owls are rarely found in pure stands of ponderosa pine, lodgepole pine or Sitka 
spruce, or in stands dominated by subalpine fir or mountain hemlock 
-The Northwest Forest Plan provides for co-ordinated land management for lands 
administered by the US Forest Service and Bureau of Land Management (BLM) within 
the range of the Northern Spotted Owl (Washington, Oregon and northern California).  
The complex plan is based on a system of large blocks of Federal land designated as 
Late-Successional Reserves (LSR), Managed Late-successional Areas, Riparian 
Reserves, Adaptive Management Areas (AMAs), and Matrix lands.  Although standards 
and guidelines for timber harvest vary in the Matrix, two requirements apply throughout 
the entire range of the spotted owl: 1) 100 acres of LSR must be permanently maintained 
around owl activity centres documented as of January 1, 1994, and 2) 15% of a harvest 
unit must be left uncut to provide structural diversity to the future stand 
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Vargas, Gianna.  2000.  Conservation Strategies for the Northern Spotted Owl 
http://researchmckennaedu/robert...nservation_strategies_for_the_htm. 

    
Verner, Jared, Kevin S.McKelvey, Barry R. Noon, R. J. Gutiérrez, Gordon I. 

Gould, (Jr), and Thomas W. Beck, (Technical Coordinators). 1992.  The 
California Spotted Owl: A Technical Assessment of its Current Status.  
Pacific Southwest Research Station, Forest Service, US Dept of Agriculture. 

-describes habitats, general biology, current populations and status 
-management recommendations provided. 
 
Verner, Jared, and Kevin S. McKelvey. 1993.  Developing and managing sustainable 

forest ecosystems for spotted owls in the Sierra Nevada.  Pp. 82-98  in L. H. 
Foley (ed.), Silviculture: from the Cradle of Forestry to Ecosystem 
Management.  Proc. of the National Silviculture Workshop, Hendersonville, 
NC, Nov. 1-4, 1993.  USDA Forest Service: Southeastern Forest Experiment 
Station. 

-California spotted owls select for habitas with large old trees, relatively high basal areas 
of snags and relatively high biomass in large, downed logs 
-management of national forests have adopted measures to retain those attributes through 
silvicultural practices 
 
Ward, J. P., and R. J. Gutiérrez.  1998. Habitat selection by northern spotted owls: 

the consequences of prey selection and distribution. Condor 100:79-92. 
-northwestern California 
-woodrats preferred prey 
-when foraging, owls selected late seral forest edge sites where dusky-footed woodrats 

were more abundant 
-selection of larger prey (woodrats) provides an energetic benefit over smaller prey (e.g. 

flying squirrels) 
 
Wilson, Douglas.   1987.    Spotted Owl Survey.   British Columbia Conservation 

Foundation.    
 
Zabel, Cynthia J., Susan E. Salmons, and Mark Brown. 1996. Demography of 

Northern Spotted Owls in southwestern Oregon. Studies in Avian Biology 
17:77-82.  

-estimated survival, fecundity and rates of population change 
-fecundity negatively correlated with total precipitation during nesting season 
(precipitation explained 86% and 85% of variance in fecundity 
-estimated population decline of 7%/year  
 
Zabel, Cynthia J., Kevin McKelvey, and James P. Ward, Jr. Influence of primary 

prey on home-range size and habitat-use patterns of northern spotted owls 
(Strix occidentalis caurina).   

-home ranges of spotted owls are smaller where their diet consists predominantly of 
wood rats than where it consists predominantly of flying squirrels 
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- proportion of the diet consisting of wood rats and flying squirrels explained 
significant variation in home-range size. 

- significant correlation between home-range size and abundance of wood rats. 
- Where spotted owls foraged for wood rats, the results indicated a 
preference for habitat edges, but where they utilized flying squirrels no such patterns 
were apparent. 
 
 
10.0 PERSONAL COMMUNICATION 
 
Blackburn, Ian. Wildlife Biologist, Ministry of Water, Land and Air Protection. Fish and 

Wildlife Science and Allocation Section, Surrey, BC. Personal Communication, 
November 2002.  
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Appendix 1.  Summary of survey data. 
 
Table 1.  1992-2001 Spotted owl (SPOW) survey effort by landscape unit. 

Survey Effort Landscape Unit # SPOW 
detected 

# status-
assigned 

SPOW 
Transect km Survey 

hours 
# transects # spot checks

Chilliwack 23 6 318 269 65 5 
Fraser Valley So. 0 0 20 11 3 2 
Silverhope 38 4 675 464 131 29 
Manning 84 8 954 670 179 50 
Similkameen 0 0 13 8 2 0 
Coquihalla 59 8 725 556 166 44 
Yale 24 4 345 293 77 19 
Anderson 127 17 1049 791 235 72 
Spuzzum 27 4 593 411 125 22 
Nahatlatch 4 0 574 205 61 18 
Ainslie 24 3 353 356 94 26 
Mehatl 9 1 213 222 43 19 
Big Silver 1 0 434 335 91 37 
Tretheway 1 0 213 145 38 8 
Stave 0 0 0 0 0 0 
Chehalis 25 2 385 281 85 17 
Alouette 0 0 8 15 1 3 
Hatzic 0 0 10 5 1 0 
Widgeon 0 0 0 0 0 0 
Coquitlam 6 1 204 119 33 3 
Seymour-Capilano 37 2 286 239 64 40 
Pitt 0 0 0 7 0 2 
West Harrison 0 0 1 1 1 0 
East Harrison 0 0 150 95 28 6 
Gates 24 2 718 472 133 17 
Birkenhead 57 6 985 701 194 44 
Lizzie 67 6 385 305 90 20 
Billygoat 49 4 274 260 74 15 
Whistler 0 0 67 41 13 2 
Tuwasus  5 0 259 204 56 15 
 


