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A long-term capture-recapture demography study was initiated in 1990 on managed timberlands owned by Green Diamond Resource 
Company in coastal northern California. We estimated the trend in owl numbers and did analyses to determine the factors influencing spotted 
owl survival, fecundity and habitat fitness. The owl population was apparently stable or increasing until the late 1990’s when owls appeared to 
begin a downward trend despite estimations of continuously improving habitat quality and quantity. The decline in spotted owls coincided with 
an apparent increase in barred owls and the barred owl covariate was included as a negative coefficient in the top models for both fecundity 
and survival. Given this new threat, we initiated the first test of the feasibility and effectiveness of doing lethal barred owl removal. In 2006, 
barred owls were removed from sites formerly occupied by spotted owls as “case studies” to determine the potential for the sites to be re-
colonized by spotted owls. The dramatic positive response to these case studies led to the initiation of a barred owl removal experiment in 
2009. Based on preliminary results, territorial barred owls were removed from the treatment areas with little effort and cost (mean 2.01 field 
hours per barred owl). The sharp increase in spotted owl occupancy rates in the treatment relative to the control areas has also provided very 
encouraging preliminary results. 
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My co-authors from Green Diamond assisted with various aspects of 20+ years of 
spotted owl monitoring and research. Jack Dumbacher collaborated on the barred 
owl removal study and Trent McDonald assisted with the study design and provided 
all of the statistical analyses.

1



The study occurred on the Green Diamond ownership in north coastal California. 
The more coastal regions are composed predominately of redwood, which grades 
into Douglas-fir and hardwood stands in the eastern portions of the ownership. With 
the exception of a few scattered small old growth stands (about 1% of the area), the 
age classes range from recently harvested even age third-growth stands to mature 
second-growth stands mostly 45-60 years old.
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The region that includes Green Diamond’s study area is composed of a variety of 
small private and large commercial timberlands with little public lands except for 
Forest Service lands on the eastern border. This north coastal region has a 
historically high density of spotted owls, but all of the factors responsible for these 
high owl densities are not known since the area has a wide range of past 
management activities.
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The high density of spotted owls on Green Diamond’s (formerly known as Simpson 
Timber Company) lands led to the creation of the first HCP for spotted owls in 
1992. It was this conservation plan that committed Green Diamond to long term 
research and monitoring of spotted owls.
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Initial surveys to support the spotted owl HCP started in 1989 and a mark-recapture 
demography study was initiated the following year in 1990. This long term study 
has led to the development of the single largest demographic dataset on spotted 
owls. The dusky-footed woodrat, primary prey of spotted owls in this region, has 
also been the focus of numerous studies and monitoring.
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Unbroken mature forests are not good habitat for spotted owls in this region, 
because the dusky-footed woodrat is found primarily in young stands 10-40 years 
old regenerated from even-aged management or stand replacing natural disturbance 
events. Large tracts of unbroken forests may have an abundance of roosting and 
nesting habitat, but it lacks the woodrat prey base that is critical to spotted owls in 
this region.
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In contrast, regions with high habitat heterogeneity (i.e., the picture shows a 
landscape with natural prairies on the right and a mosaic of mature second growth 
and regenerating clearcuts to the left) have high densities of spotted owls. The 
mature stands provide roosting and nesting areas and the edge provides access to 
woodrats in the young stands.
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Results from the long term Willow Creek spotted owl demographic study area 
provided the first evidence for the importance of habitat heterogeneity for spotted 
owls. The highest habitat fitness (i.e., habitat attributes that provide for high 
survival and fecundity) was provided for spotted owls that occurred in a mosaic of 
young and old stands.

From: Franklin, Alan, David Anderson, R.J. Gutierrez and Kenneth Burnham. 2000. 
Climate, habitat quality and fitness in northern spotted owl populations in 
northwestern California. Ecological Monographs. 70(4): 539-590.



We do not have time to go into the analysis and model development that led to these 
projections of habitat fitness for spotted owls on Green Diamond’s ownership. 
However, the model developed following the Franklin et al. (2000) approach 
indicates a current and future abundance of high quality habitat for spotted owls.
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Despite the apparent abundance of high quality habitat, spotted owls have been 
showing declining fecundity on Green Diamond’s study area.
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Adult survival that was fairly stable during the 1990’s on Green Diamond’s study 
area appeared to go into a substantial decline starting in the early 2000’s.
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The realized rate of population change indicated that the spotted owl population was 
stable on Green Diamond’s study area until 2001 when it went into an apparent 
decline.
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The expansion of the closely related barred owl into northern California was documented 
from the 1970’s, but their numbers did not start to dramatically increase until the early 
2000’s.



The population of spotted owls on the Green Diamond study area was apparently 
stable or increasing until 2001 when the population appeared to begin a downward 
trend (Forsman et al. In Press). Although the 2008 meta-analysis did not have the 
ability to determine cause and affect relationships, the barred owl covariate with a 
negative coefficient was included in the top Green Diamond model for fecundity 
and apparent survival of spotted owls. It also should be noted that the jump in 
barred owl numbers on Green Diamond’s ownership approximately coincided with 
the apparent decline in spotted owls. At this time, the only hypothesis for the 
decline in the spotted owl population on Green Diamond’s ownership with any 
analytical support is the increase in barred owls. This is a hypothesis that we believe 
is in urgent need of additional testing.
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Although the 2008 Recovery Plan for the Northern Spotted Owl was withdrawn and 
a new 2010 revised plan is pending, both plans retained the same language relative 
to the barred owl threat.
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The Service is still in the process of developing an EIS for doing barred owl 
removal experiments designed to determine the impact of barred owls on 
occupancy, survival and fecundity of spotted owls.
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Barred and spotted owls are very similar in most aspects except barred owls utilize a 
much more diverse prey base. They appear to be able to take advantage of anything 
that is locally abundant from skunks to snails. 
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Contrary to early misconceptions, barred owls did not invade the Northwest because 
they can exploit highly fragmented forests. The pattern of barred owl colonization 
has shown that they tend to first occupy lower elevation old growth forests, but as 
the population grows in an area, other individuals are able to move into a broad 
range of forest types.
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The initial barred owls collected on Green Diamond were done through a Cal 
Academy permit. These owls were collected primarily at historical spotted owls 
sites that appeared to have been displaced by barred owls. These collections 
provided ‘case studies’ of the response of spotted owls to barred owl removal. With 
support of the Barred Owl Working Group (BOWG was formed from the 2008 NSO 
Recovery Plan), Green Diamond was encouraged to do additional collections in 
2009 to serve as a pilot study for the federally proposed removal experiments. This 
pilot removal study was continued in 2010 with permits from the US Fish and 
Wildlife Service and California Department of Fish and Game to do a 3-year barred 
owl removal experiment.
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The study design consists of paired treatment (barred owls removed) and control (no 
barred owls removed) areas within Green Diamond’s long term demographic study 
area. The objectives are to determine the impact of barred owls on occupancy, 
survival and fecundity of spotted owls.
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Given that the capture of barred owls is very labor intensive and ineffective, the 
only methodology to create treatment areas free of barred owls is through lethal 
control. The preferred method for achieving a humane kill while preserving a 
quality museum specimen is through the use of a shotgun. The dog insures recovery 
of specimens that may fall into dense shrubs at night and be impossible to see.
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The remotely controlled digital caller is placed so that the barred owl will be drawn 
into landing at an appropriate location (approximately 30m away) so that 
identification is absolute and the shot is certain with virtually no probability of 
wounding. Given that barred owls are strongly territorial, playing high quality 
recordings of barred owl calls has been very effective in collecting all territorial 
barred owls from the treatment areas.
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Besides the variety of scientific uses of the barred owl specimens by Cal Academy, 
a graduate student at Colorado State University (Krista Lewicki) is also using the 
specimens to do a comparative study of barred and spotted owl blood parasites.
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The overall trend in occupied spotted owl sites on Green Diamond’s density study 
area (i.e., a portion of the study area that is completely surveyed each year) 
indicated a reversal in the downward trend in 2009 following the initiation of the 
barred owl removal experiment. 
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The majority of this increase was due to the increase in the Korbel/Mad River 
barred owl treatment area that has seen a dramatic increase in occupied spotted owl 
sites since 2009. In contrast, the Redwood Creek control area where no barred owls 
have been removed shows a continued downward trend.
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The most dramatic increase in occupied owls sites occurred in the lower Mad River 
region where 10 new sites were colonized between 2009 and 2010. This cannot be 
explained by owl sites being ‘freed’ from barred owls and available for colonization 
by spotted owls, because most of these sites were not influenced by barred owls. We 
speculate that the removal area may be acting as a ‘refuge’ from barred owls that is 
causing spotted owls to be attracted to the area. Additional time will be required to 
fully understand this phenomenon.
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Doing a barred owl removal experiment is highly controversial and any proposals to 
do range-wide barred owl management will be even more controversial. However, 
we believe the removal experiments are essential so that land managers and society 
at large will be able to make decisions informed by science.
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