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Introduction 
The Marine Mammal Protection Act (MMPA) of 1972 delegated management 
responsibility for marine mammals in U.S. waters to the Secretaries of Interior and 
Commerce.  Under the authority of the Secretary of Interior, the U.S. Fish and Wildlife 
Service (Service) has responsibility for sea otters, polar bears, walrus, and manatees; 
under the Secretary of Commerce, NOAA-Fisheries (Fisheries) has responsibility for all 
cetaceans (whales, dolphins, and porpoises) and pinnipeds other than walrus(seals and 
sea lions). 
 
The primary objective of the MMPA is to maintain the health and stability of the marine 
ecosystem, with the goal of maintaining marine mammals at optimum sustainable 
population (OSP) levels.  The MMPA defines OSP as “the number of animals which will 
result in the maximum productivity of the population or the species, keeping in mind the 
carrying capacity of the habitat and the health of the ecosystem.”  In order to implement 
the MMPA, it is therefore essential to monitor the abundance, status, and trends of 
marine mammal populations. 
 
The functional management unit under the MMPA is the species or population stock, 
which is defined as “a group of marine mammals of the same species or smaller taxa in a 
common spatial arrangement, that interbreed when mature.”  The Service recognizes 
three stocks of sea otters in Alaska: southeast, southcentral, and southwest (Figure 1).  
Under section 117 of the MMPA, the Service periodically updates stock assessment 
reports for marine mammal stocks in U.S. waters; the Alaska sea otter reports were last 
revised in August 2002 (Appendix E). 
 
In addition to management under the authority of the MMPA, sea otters in southwest 
Alaska have been proposed for listing as a threatened population under the Endangered 
Species Act (ESA).  In the event the listing action is finalized, this population will require 
consistent monitoring to evaluate its status to determine when it should be removed from 
the list, or up-listed to endangered status.   
 
On February 8-9, 2005, the Service and the Alaska SeaLife Center (ASLC) co-hosted a 
workshop to develop a population monitoring plan for Alaskan sea otters (Appendix D).  
After a thorough review of previous sea otter survey objectives, methods, and results, the 
group produced a comprehensive strategy for future sea otter surveys in Alaska. 
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Figure 1. Sea otter stocks in Alaska. 
 
Survey Considerations 
General - wildlife population surveys are typically conducted to determine animal 
abundance at a specific point in time.  A series of comparable surveys can also be used to 
determine population trends (increasing, stable, or decreasing) over time.  For the 
purposes of stock assessment as mandated by the MMPA, we are primarily interested in 
sea otter abundance in Alaska.  From a management perspective however, population 
trends are of equal or even greater importance.  The ESA defines an endangered species 
as one that is likely to become extinct throughout all or a significant portion of its range 
in the foreseeable future.  Similarly, a threatened species is one that is likely to become 
endangered throughout all or a significant portion of its range in the foreseeable future.  
In both cases, an unbiased assessment of population trends is often a consideration in 
both listing and de-listing decisions. 
 
Any estimate of abundance will be subject to two kinds of uncertainty—bias and 
imprecision. Bias is defined as the difference between the metric of abundance (a count, 
for example) and the actual population size. Precision is defined as the degree to which a 
metric of abundance is repeatable. For trend analysis, precision is typically of greater 
concern and importance than bias.  Alternatively, in the context of stock assessment, 
accuracy (or lack of bias) may be of greater concern than precision. 
 
Both stock assessments and trend monitoring can be done in one of two general ways; 
through comprehensive counts of entire populations or stock units, or through sampling. 
Comprehensive counts have the intuitive appeal of knowing that the data are maximally 
representative (in a geographical sense) of the population or stock unit. That is, this 
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approach eliminates any possibility (at least in theory) of misrepresenting population 
abundance or change due to a lack of independence between the spatial structure of the 
sampling units and smaller-scale spatial heterogeneity in population density or change. 
However, the obvious disadvantage of comprehensive counts is the high costs in terms of 
time and money, as well as bias for otters not detected by observers. Representative 
samples, if properly selected, can provide assessments that are of similar or even 
improved (because of the potential for increased replication over time) quality, often at 
much reduced costs. If a sampling approach is to be used in either stock assessments or 
trend monitoring, then it is important that the sample units are representative of the 
population. While this can never be guaranteed, it is often feasible to establish a 
monitoring program based on sample units in which one has a high degree of confidence 
that the measured trends will be representative of population trends.  
 
No population is ever perfectly static (often the desired goal of management). The more 
important question for trend analyses is whether stocks are increasing or decreasing to a 
degree that is both statistically detectable and biologically meaningful. Computer-based 
algorithms for power analysis have been developed to help the Service make these 
determinations (Appendix C).   
 
Specific concerns in Alaska - the principal issue of present concern for sea otters in 
Alaska is the recent and apparently continuing population declines of the southwest 
Alaska stock (Doroff et al. 2003, Estes et al. 2005, Burn and Doroff 2005). An effective 
monitoring program for this region must be able to answer two important questions: 1) 
will the rate of decline change; and 2) will the area of decline change? The first of these 
questions can be answered by continued monitoring of the area within the present region 
of the decline. The second question can be answered by careful monitoring of areas near 
the geographic peripheries of the current decline.  Since the western-most point of the 
decline is Attu Island, a range reduction in the decline would first be seen at Attu and a 
range expansion in the decline would first be seen in the Commander Islands. The 
eastern-most extent of the decline is less clear, in large measure because surveys have not 
been done as frequently in this region. However, it now appears that the Kodiak 
archipelago may lie beyond the eastern-most extent of the decline, and it also seems quite 
clear that the Shumagin Islands are within the area of the decline. Thus, a range reduction 
at the eastern end of the decline might first be seen in the Shumagins and a range 
expansion in the decline would first be seen in the Kodiak archipelago. This logic 
emphasizes the importance of these 4 sites for trend analysis in southwest Alaska.  
 
A secondary issue in parts of Alaska concerns the potential influences of human removals 
of sea otters, including both subsistence and illegal harvests, as well as fisheries-related 
mortality.  For example, with the exception of Glacier Bay, population growth and range 
expansion in southeast Alaska has not occurred over the past 15 years, and potential sea 
otter habitat remains unoccupied throughout much of the region.  The reasons for this 
lack of growth are not clear, but the role of human removals warrants further 
investigation, as these may be the only factors influencing sea otter populations that can 
be effectively managed. 
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The monitoring plan for sea otters in Alaska will require decisions on 3 fundamental 
issues: 1) survey methods; 2) survey frequencies; and 3) survey regions. While survey 
methods and frequencies will be dictated largely by logistical and economic 
considerations, there are an almost infinite number of possible geographic divisions. If 
these geographic divisions are made either too small or too large, or if their borders are 
established so as to be discordant with real biological patterns of population change, data 
from the monitoring program will may be difficult to interpret. 
 
Gulf Ecosystem Monitoring (GEM) Program – as part of the Exxon Valdez Oil Spill 
(EVOS) restoration, the EVOS Trustee Council established the GEM program to conduct 
long-term monitoring of the Gulf of Alaska ecosystem.  As sea otters were a marine 
mammal species that suffered serious injury from the spill, they are of particular interest 
to researchers looking to understand the long-term effects on nearshore marine 
environment.  Surveys of sea otter abundance currently planned under the GEM program 
will be integrated into this plan for monitoring the population statewide. 
 
Survey Methods 
Skiff surveys – some of the earliest surveys of sea otter abundance were conducted from 
small boats or skiffs.  Due to the relatively slow survey speeds (~10 knots), skiff surveys 
are not well-suited for covering large areas.  This method, described in Estes et al. (1990) 
and Doroff et al. (2003), consists of surveying the nearshore marine environment from a 
distance of approximately 100m from shore, or from the offshore margin of the kelp 
forest (if kelp is present).  Although the slower survey speed limits the amount of area 
that can be surveyed, this method typically results in fewer otters missed by observers 
than aerial survey.  In one study to determine the proportion of otters not recorded by 
skiff-based observers, Udevitz et al. (1995) estimated that up to 30% may be missed 
during skiff survey operations.  
 
In recent years, skiff surveys have been used primarily to document sea otter distribution 
and abundance at select locations in Alaska.  Results are typically reported as counts over 
a given length of shoreline surveyed. 
 
Aerial surveys – the first state-wide surveys of sea otters were conducted from aerial 
platforms in the late 1950s and early 1960s (Kenyon 1969).  At survey speeds that 
typically range from 70-100 knots, aerial surveys are the only practical means of 
surveying sea otters over their entire range in Alaska. 
 
Similar to skiff surveys, aerial surveys have been used to record otters in the nearshore 
marine environment adjacent to shore, and results are reported as counts over a given 
length of shoreline.  In most areas of Alaska however, shoreline surveys do not cover the 
full extent of sea otter habitat, which is predominantly defined by water depth.  Instead, 
strip transects have been used to sample a portion of sea otter habitat, and the observed 
density is extrapolated over the entire study area to estimate abundance.  This approach 
was first used along the north side of the Alaska Peninsula, where a broad, shallow shelf 
extends into Bristol Bay (Schneider 1976).  In the early 1970s, it was not uncommon to 
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see large rafts of sea otters several miles from shore, yet still in waters less than 100m in 
depth. 
 
In the 1990s, Bodkin and Udevitz (1999) developed an aerial survey technique that 
produces accurate population estimates that are adjusted for animals missed by observers 
on transects.  This method uses strip transects to sample 2 survey strata: 1) high-density 
habitat, defined as all waters less than 40m in depth or within 400m from shore; and 2) 
low-density habitat, defined as all waters less than 100m in depth or within 2km from 
shore.  The high-density survey strata also include bays and fiords less than 6km across.  
A series of 400m-wide parallel strip transects are oriented roughly perpendicular to the 
shore, and surveyed at various levels of effort, typically ranging from 10-20% of the 
transects in the high-density stratum, and 2-5% of the transects in the low-density 
stratum.  A sample of the sea otter sightings recorded on transect are circled using 
“intensive search units,” or “ISUs” to estimate the proportion of otters missed by the 
observer.  We will refer to this method throughout the remainder of the plan as the “ISU 
survey method.”  The survey platform for the ISU survey method is a small single-engine 
aircraft on floats, typically a Super Cub or Scout.  While this method has been 
successfully used throughout much of Alaska, there are some remote areas where 
logistical and safety considerations require a twin-engine aircraft. 
 
Shore-based surveys – although this is the primary survey method for southern sea otters 
in California, shore-based surveys have been rarely used in Alaska.  Due to the extremely 
limited area in Alaska that can be surveyed from shore, this method may only be practical 
as an index of population trends on a local scale. 
 
Survey Frequency 
While repetition of abundance surveys or indices of abundance over time provides 
information on population trends, economic considerations may make it impossible to 
conduct range-wide abundance surveys frequently enough to identify problems (such as 
population declines) in a timely manner.  The primary mandate for abundance surveys is 
the MMPA requirement for periodic stock assessments for all marine mammals in U.S. 
waters.  Survey data that are more than 8 years out-of-date are considered to be 
unsuitable for the purposes of stock assessment; therefore abundance surveys should be 
conducted no less frequently than every 8 years. 
 
To effectively monitor trends, it may be more cost-effective to survey selected sites 
within a population stock on a more frequent basis.  More frequent surveys will provide 
more precise assessments of the direction and magnitude of population trends. However, 
precision (as defined by the standard error of or confidence interval around the estimate) 
does not improve linearly with sample size (n), but rather as the square root of n.  As the 
limiting factor for sea otter surveys will be the availability of operating funds, survey 
frequency will ultimately be dictated by economic considerations.  Once a survey interval 
has been established, the precision of the survey methods can then be used to determine 
the sensitivity to detect real population trends with a given level of statistical confidence.  
Existing survey data may be suitable for estimating the sensitivity of a given trend survey 
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plan schedule.  Sensitivity to detect real population trends can be re-evaluated as new 
data are collected. 
 
Survey Regions 
The population stock is the fundamental management unit under the MMPA, and serves 
as the primary division for sea otter survey areas in Alaska.  Within each of the 3 stocks, 
further subdivisions are based on logistical and safety considerations.  In some cases, it 
may be important to maintain existing survey regions for consistency reasons. 
 
It is important to note that the geographic scale for surveys based on regions within 
population stocks may not be appropriate for assessing the impact of certain activities 
that affect sea otters in Alaska.  For example, disease epidemics and/or oil spills may 
occur across stock or region boundaries.  Conversely, human activities such as 
subsistence harvest or fisheries mortality may occur on a smaller geographic scale than 
survey regions, which may confound our ability to determine their impacts on the sea 
otter population. 
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MONITORING PLAN FOR THE SOUTHWEST ALASKA STOCK 
 
Aleutian Region 
Location – the Aleutian region ranges from Attu Island in the west to Unimak Pass in the 
east (Figure 2). 
 
Trend surveys – several long-term trend sites exist in the western and central Aleutians, 
including Adak, Amchitka, Attu, Kagalaska, Little Kiska, and the Semichi islands.  These 
sites have been surveyed by skiff using the methods described in Estes (1990) and Doroff 
et al. (2003).  The data history at most of these sites spans from the early 1990s to the 
present; surveys occurred at irregular intervals.  Additional skiff survey sites will be 
added to existing sites to obtain adequate representation throughout the Aleutian chain 
west of Amukta Pass. 
 
In the eastern Aleutians, it is logistically feasible to use aerial surveys to monitor sea otter 
population trends.  The Service will establish trend sites in the Islands of Four Mountains 
and Krenitzen Islands, as both island groups can be easily reached from the airport at 
Dutch Harbor, Alaska. 
 
A correction factor for otters missed by observers will not be calculated for skiff survey 
trend sites; the correction factor used for aerial surveys of abundance (described below) 
can be used to correct those data for otters missed by observers.  Both skiff and aerial 
surveys will be conducted at 2-year intervals.  Skiff surveys in the Near Island and Rat 
Island groups will be conducted in alternate years. Adak Island will be surveyed 
annually, at least for the next several years. 
 
Abundance surveys – the Service conducted complete shoreline aerial surveys of the 
Aleutians in 1992 and 2000 (Doroff et al. 2003).  These surveys were expensive, and it is 
unlikely that future funding levels will allow for an abundance survey with complete 
coverage.  The Service will examine the possibility of estimating the size of sea otter 
population by sampling shoreline habitat instead of complete coverage.  Existing data 
from 1992 and 2000 will be re-sampled to determine the optimum survey effort needed to 
obtain a population estimate with adequate precision. 
 
A correction factor for otters missed by observers will be calculated based on comparison 
of aerial and skiff survey counts at trend survey sites conducted during the same year, as 
detailed in Doroff et al. (2003). This correction factor scales the aerial counts to a 
minimum estimate of total abundance, as it is recognized that skiff surveys are also 
biased low due to otters missed by observers. 
 
Abundance surveys in the Aleutian region will be conducted at 5-year intervals. 
 
Action items – conduct power analysis to determine sensitivity of surveys to detect trends.  
Determine optimum survey effort for abundance surveys.  Estimate costs for both trend 
and abundance surveys. 
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North Alaska Peninsula Region 
Location – the North Alaska Peninsula region ranges from Cape Sarichef on Unimak 
Island, to Port Heiden. 
 
Trend surveys – there are no existing trend sites within this region.  Due to uncertainty 
about habitat use and animal movements, new trend sites will not be established within 
this region. 
 
Abundance surveys – previous aerial surveys of sea otter abundance in this area followed 
the methods of Brueggeman et al. (1988) and Burn and Doroff (2005).  The previous 
survey design recognized a single offshore survey stratum extending from shore to the 
approximate 70m depth contour.  Due to the extensive distance from shore that was 
surveyed, a twin-engine fixed-wing aircraft has been the survey platform of choice.  The 
Service will redesign this survey by creating 2 survey strata, similar to those used in the 
ISU survey method.  Survey effort will be allocated differentially between the nearshore 
high-density and offshore low-density strata.  For safety considerations, a twin-engine 
aircraft will continue to be the survey platform used. These data will be used both for 
stock assessment and trend analysis. The trend analyses will be based on resurveys of the 
areas sampled by Brueggeman et al. (1988). Stock assessments will be based on the 
results of the complete survey. 
 
A correction factor for otters missed will be calculated based on a comparison of surveys 
using the ISU survey method and the twin-engine survey aircraft.  The location and 
methods for calculation of this correction factor for the twin-engine survey aircraft have 
yet to be determined. 
 
Abundance surveys in the North Alaska Peninsula region will be conducted at 5-year 
intervals. 
 
Action items – create survey strata and develop series of strip transects.  Determine 
optimum sampling effort within survey strata.  Develop study plan for calculation of 
correction factor.  Estimate costs for abundance survey. 
 
South Alaska Peninsula Region 
Location – The south Alaska Peninsula region ranges from Cape Sarichef on Unimak 
Island to the western boundary of Katmai National Park, and includes all offshore 
islands.   
 
Trend surveys – shoreline aerial surveys have been conducted at 23 islands at various 
intervals.  All these sites can be reached from the airport at Cold Bay, Alaska.  A 
subsample of these islands will be surveyed to monitor population trends in this area. 
 
A correction factor for otters missed by observers will not be necessary for these trend 
survey sites; rather, we will assume that detection among surveys is equal over time.  
Aerial trend surveys will be conducted at 2-year intervals. 
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Abundance surveys – similar to the north Alaska Peninsula region, previous aerial 
surveys of sea otter abundance in this area followed the methods of Brueggeman et al. 
(1988) and Burn and Doroff (2005).  The geographic extent of the offshore survey 
stratum was determined by the location of proposed offshore oil and gas lease sales, 
rather than by any biologically meaningful criteria.  The area from Kupreanof Point to 
Cape Douglas has been surveyed as a shoreline aerial survey.  The Service will redesign 
the survey for this region by creating 2 survey strata similar to those used in the ISU 
survey method.  Due to logistical and safety concerns, it is not yet clear if this region can 
be surveyed using the ISU survey method, however.  If it proves unfeasible to use that 
method in this region, the area will be surveyed using a twin-engine aircraft. 
 
If the survey can be conducted using the ISU survey method, the calculation of a survey-
specific correction factor will be included.  In the event that this survey will be conducted 
using a twin-engine aircraft, a correction factor for otters missed will be calculated based 
on a comparison of surveys using the ISU survey method and the twin-engine survey 
aircraft. 
 
Abundance surveys in the South Alaska Peninsula region will be conducted at 5-year 
intervals. 
 
Action items – conduct power analysis to determine sensitivity of trend surveys.  Create 
survey strata and develop series of strip transects. Determine feasibility of using the ISU 
survey method for this survey.  Estimate costs for both trend and abundance surveys. 
 
Kodiak Region 
Location – the Kodiak region encompasses the entire Kodiak archipelago, including 
Afognak, Shuyak, and the Trinity and Barren Islands. 
 
Trend surveys – there are no existing trend sites for the Kodiak region.  As this region is 
scheduled to be partially surveyed annually, and completely surveyed every 3 years as 
part of the GEM program, establishing new trend sites is not necessary.  We note that 
some areas within this region may be surveyed using shoreline skiff survey methods as 
part of the TASSC Small Boat Survey program, as well as the Kodiak National Wildlife 
Refuge annual winter sea duck surveys. 
 
Abundance surveys – previous surveys of the Kodiak region have been conducted using 
the ISU survey method in 1994, 2001, and 2004 (Doroff et al. in prep.).  This method 
includes the calculation of a survey-specific correction factor.  A complete survey of the 
region using the ISU method is scheduled for every 3 years as part of the GEM program. 
 
As sea otters have yet to completely re-colonize available habitat within this region, a 
thorough search of available distribution data will be used to determine the geographic 
extent of the population prior to conducting the survey. 
 
Action items – conduct power analysis to determine sensitivity of surveys to detect trends. 
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Lower Western Cook Inlet Region 
Location – the lower western Cook Inlet region ranges from the western boundary of 
Katmai National Park to the northern boundary of Lake Clark National Park. 
 
Trend surveys – there are no existing trend sites for the lower western Cook Inlet region.  
As this region is scheduled to be partially surveyed annually, and completely surveyed 
every 3 years as part of the GEM program, establishing new trend sites is not necessary. 
 
Abundance surveys – a single survey of the Kamishak Bay portion of this region was 
conducted using the ISU survey method in 2002 (Bodkin et al. 2003), which includes the 
calculation of a survey-specific correction factor.  A complete survey of the region is 
scheduled for every 3 years as part of the GEM program. 
 
Action items – conduct power analysis to determine sensitivity of surveys to detect trends. 
 
 

 
Figure 2.  Survey regions for the southwest Alaska stock of sea otters. 
 
Sea otter survey regions, methods, frequencies, and costs for the southwest Alaska stock 
are summarized in Appendix A.
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MONITORING PLAN FOR THE SOUTHCENTRAL ALASKA STOCK 
 
Cook Inlet-Kenai Fjords Region 
Location – the Cook Inlet-Kenai Fjords region ranges from Anchor Point on the eastern 
shore of Cook Inlet, to Port Bainbridge at the southwest corner of Prince William Sound 
(Figure 3). 
 
Trend surveys – there are no existing trend sites for the lower western Cook Inlet region.  
As this region is scheduled to be partially surveyed annually, and completely surveyed 
every 3 years as part of the GEM program, establishment of new trend sites is not 
necessary. We note that some areas within this region may be surveyed using shoreline 
skiff survey methods as part of the TASSC Small Boat Survey program. 
 
Abundance surveys – a single survey of this region was conducted using the ISU survey 
method in 2002 (Bodkin et al. 2003).  This method includes the calculation of a survey-
specific correction factor.  A complete survey of the region is scheduled for every 3 years 
as part of the GEM program. 
 
Action items – conduct power analysis to determine sensitivity of surveys to detect trends. 
 
Prince William Sound Region 
Location – this region ranges from Port Bainbridge to Strawberry Channel at the mouth 
of Orca Inlet, excluding the seaward portions of Montague and Hinchinbrook Islands. 
 
Trend surveys – the sea otter population trend in Prince William Sound has been 
monitored by aerial surveys using the ISU survey method that have been conducted since 
1993 as part of the Exxon Valdez Oil Spill Restoration Program (Bodkin et al. 2002).  As 
this region is scheduled to be partially surveyed annually, and completely surveyed every 
3 years as part of the GEM program, establishment of additional trend sites is not 
necessary. 
 
Abundance surveys – this region will be surveyed using the ISU survey method.  This 
method includes the calculation of a survey-specific correction factor.  A complete 
survey of the region is scheduled for every 3 years as part of the GEM program. 
 
Action items – conduct power analysis to determine sensitivity of surveys to detect trends. 
 
Outer Coast Region 
Location – this region includes the outer coasts of Montague and Hinchinbrook Islands, 
ranging from Cape Cleare on Montague Island to Point Bentinck on Hinchinbrook Island.  
It also includes coastal waters ranging from Strawberry Channel to the eastern boundary 
of the southcentral Alaska stock, located at Cape Yakataga. 
 
Trend surveys – there are no existing trend sites within this region.  Due to uncertainty 
about habitat use and animal movements, new trend sites will not be established within 
this region. 
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Abundance surveys – the Service will design a survey for this region by creating 2 survey 
strata similar to those used in the ISU survey method.  Due to logistical and safety 
concerns, it is not yet clear if all (or a portion) of this region can be surveyed using the 
ISU survey method.  If it proves unfeasible to use that method in this region, the area will 
be surveyed using a twin-engine aircraft. 
 
If the survey can be conducted using the ISU survey method, calculation of a survey-
specific correction factor will be included.  In the event that this survey will be conducted 
using a twin-engine aircraft, a correction factor for otters missed will be calculated based 
on a comparison of surveys using the ISU survey method and the twin-engine survey 
aircraft. 
 
Abundance surveys of the outer coast region will be conducted at 3-year intervals. 
 
Action items – create 2 survey strata and develop series of strip transects. Determine 
feasibility of using the ISU survey method for this survey.  Estimate costs for both trend 
and abundance surveys. 
 
 

 
Figure 3.  Survey regions for the southcentral Alaska stock of sea otters. 
 
Sea otter survey regions, methods, frequencies, and costs for the southcentral Alaska 
stock are summarized in Appendix A.
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MONITORING PLAN FOR THE SOUTHEAST ALASKA STOCK 
 
Yakutat Bay Region 
Location – the Yakutat Bay region consists of the waters of Yakutat Bay, Russell Fiord, 
and Nunatak Fiord (Figure 4). 
 
Trend surveys – there are no existing trend sites for the Yakutat Bay region.  We note that 
some areas within this region may be surveyed using shoreline skiff survey methods as 
part of the TASSC Small Boat Survey program. 
 
Abundance surveys – a single survey of the Yakutat Bay portion of this region was 
conducted using the ISU survey method in 1995 (Doroff and Gorbics 1998).  Future 
surveys of this region will continue to use this survey method, which includes the 
calculation of a survey-specific correction factor. 
 
Abundance surveys of the Yakutat Bay region will be conducted at 5-year intervals. 
 
Action items – none. 
 
Gulf of Alaska Region 
Location – the Gulf of Alaska Region consists of nearshore waters from Cape Yakataga 
in the east, to Bassoule Bay in the west (exclusive of Yakutat Bay). 
 
Trend surveys – there are no existing trend sites for the Gulf of Alaska region.  As the 
area contains few sea otters, we do not anticipate establishing new trend sites in the 
future. 
 
Abundance surveys – a shoreline survey of this area was conducted in 1996 using a twin-
engine aircraft (Doroff and Gorbics 1998).  Future surveys of this region will use either a 
single engine aircraft on floats or twin-engine aircraft to conduct a complete shoreline 
survey at 5-year intervals, during the same year as surveys of the Yakutat Bay region are 
conducted.  A correction factor for this survey will be developed by calibration with the 
ISU survey method. 
 
Action items – estimate cost of abundance survey.  
 
Glacier Bay Region 
Location – the Glacier Bay region includes the waters of Glacier Bay. 
 
Trend surveys – the sea otter population trend in Glacier Bay has been monitored by 
aerial surveys using the ISU survey method that have been conducted annually since 
1999 as part of a joint USGS/National Park Service project (Bodkin et al. 2003).  
Establishment of new trend sites is therefore not necessary. 
 
Abundance surveys – this region has been surveyed using the ISU method annually until 
2004.  Future surveys are planned, but not yet funded. 
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Action items – none. 
 
Northern Southeast Alaska Region 
Location – the northern southeast Alaska region ranges from the waters of Boussole Bay, 
Cross Sound and Icy Strait in the north, southward to Chatham Strait and Frederick 
Sound. 
 
Trend surveys – there are no existing trend sites for the northern southeast Alaska region.  
We note that some areas within this region may be surveyed using shoreline skiff survey 
methods as part of the TASSC Small Boat Survey program. 
 
Abundance surveys  – in the late 1980s Pitcher (1989) surveyed by skiff the nearshore 
waters around the sites where sea otters were translocated to southeast Alaska 
between1965 and 1969.  In 1994, Agler et al. (1995) conducted a seabird and marine 
mammal survey of this area using skiffs to sample transects in both nearshore and 
offshore waters.  A single survey of the northern southeast Alaska region was conducted 
using the ISU survey method in 2002 (U.S. Geological Survey unpublished data).  Within 
the region, the survey covered waters of Boussole Bay, Cross Sound, Icy Strait, Peril 
Strait, and the outer coast of Baranof Island.  Future surveys of this region will continue 
to use the ISU survey method, which includes the calculation of a survey-specific 
correction factor.  As sea otters have yet to re-colonize all available habitat within this 
region, a thorough search of available distribution data will be used to determine the 
geographic extent of the population prior to conducting the survey. This will include 
interviews with local residents and other people familiar with the region. 
 
The northern southeast Alaska region will be surveyed at 5-year intervals. 
 
Action items – re-sample historical survey data to determine optimum survey effort.  
Estimate costs for abundance surveys. 
 
 
Southern Southeast Alaska Region 
Location – the southern southeast Alaska region ranges from the waters of Chatham 
Strait and Frederick Sound in the north, to Dixon Entrance in the south. 
 
Trend surveys – there are no existing trend sites for the southern southeast Alaska region.  
We note that some areas within this region may be surveyed using shoreline skiff survey 
methods as part of the TASSC Small Boat Survey program. 
 
Abundance surveys – this area was also surveyed by both Pitcher (1989) and Agler et al. 
(1995) as described above.  A single survey of the southern southeast Alaska region was 
conducted ISU survey method in 2003 (U.S. Geological Survey unpublished data).  
Within the region, the survey covered waters surrounding Kuiu Island, and all waters 
west of Prince of Wales Island.  Future surveys of this region will continue to use the ISU 
survey method, which includes the calculation of a survey-specific correction factor.  
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Similar to the northern southeast Alaska region, sea otters have yet to re-colonize all the 
available habitat in this region.  Prior to conducting the survey, a thorough search of 
available distribution data will be used to determine the geographic extent of the survey 
area. This will include interviews with local residents and other people familiar with the 
region. 
 
The southern southeast Alaska region will be surveyed at 5-year intervals. 
 
Action items – re-sample historical survey data to determine optimum survey effort.  
Estimate costs for abundance surveys. 
 
 

 
Figure 4.  Survey regions for the southeast Alaska stock of sea otters. 
 
Sea otter survey regions, methods, frequencies, and costs for the southeast Alaska stock 
are summarized in Appendix A.  A preliminary 5-year sea otter population monitoring 
survey schedule is presented in Appendix B.
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Appendix A.  Alaska Sea Otter Population Monitoring Plan Matrices 
 
SOUTHWEST ALASKA STOCK 

Region 
Survey 
Type Survey Method 

Correction 
Factor Period Costa 

Trend Skiff survey at existing trend 
sites in western and central 
Aleutians.  Additional skiff 
sites west of Amukta pass.  
Shoreline aerial surveys in 
eastern Aleutians. 

None 2 years $50Kb Aleutian 

Abundance Twin-engine shoreline aerial 
survey of a random sample 
from each island group.  
Observed density within each 
island group extrapolated to 
estimate abundance. 

Skiff surveys at 
whole islands. 

5 years $100Kb 

Trend Not applicable    North 
Alaska 
Peninsula 

Abundance Twin-engine offshore aerial 
survey of high and low 
density strata. 

Calibration with 
ISU method 

5 years $50Kb 

Trend Shoreline aerial survey of 
Pavlof and Shumagin islands, 
Sutwick Island.  Katmai 
region of NPS study. 

None 2 years $40Kb South Alaska 
Peninsula 

Abundance ISU survey method or twin-
engine aircraft. 

Included, or 
Calibration with 
ISU method 

5 years $75Kb 

Trend ISU survey method  
(GEM Program) 

Included 1 year $20K Kodiak  

Abundance ISU survey method  
(GEM Program) 

Included 3 years $20K 

Trend ISU survey method  
(GEM Program) 

Included 1 year $20K Lower Western 
Cook Inlet 

Abundance ISU survey method  
(GEM Program) 

Included 3 years $20K 
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SOUTHCENTRAL ALASKA STOCK 

Region 
Survey 
Type Survey Method 

Correction 
Factor Period Costa 

Trend ISU survey method  
(GEM Program) 

Included 1 year $20K Cook Inlet-
Kenai Fjords 

Abundance ISU survey method  
(GEM Program) 

Included 3 years $20K 

Trend ISU survey method  
(GEM Program) 

Included 1 year $20K Prince William 
Sound 

Abundance ISU survey method  
(GEM Program) 

Included 3 years $20K 

Trend Not applicable    Outer Coast 
Abundance ISU survey method or twin-

engine aircraft 
Included 3 years $20K 

 
 

SOUTHEAST ALASKA STOCK 

Region 
Survey 
Type Survey Method 

Correction 
Factor Period Costa 

Trend Not applicable    Yakutat Bay 
Abundance ISU survey method w/ 

replication 
Included 5 years $12K 

Trend Not applicable    Gulf of Alaska 
Abundance Single- or twin-engine 

shoreline survey 
Calibration with 
ISU method 

5 years $5K 

Trend Not applicable    Glacier Bay 
Abundance ISU survey method Included 1 year $10K 
Trend Not applicable    Northern 

Southeast Abundance ISU Survey method Included 5 years $40K 
Trend Not applicable    Southern 

Southeast Abundance ISU Survey method Included 5 years $40K 
 
a Costs are for operational expenses, not including salary for observers or reporting. 
b Preliminary estimate. 
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Appendix B.  Preliminary survey schedule for Fiscal Years 2006-2010.  Italics indicate 
surveys in Gulf Ecosystem Program (GEM) plan. 

 
Survey Type Stock FY2006 FY2007 FY2008 FY2009 FY2010 
Trend (skiff) SW Near islands, 

Adak, Seguam  
Rat islands, 
Delarof 
islands, Adak  

Near islands, 
Adak, Seguam  

Rat islands, 
Delarof 
islands, Adak 

Near islands, 
Adak, Seguam 

SW Shumagins Lower Western 
Cook Inlet  

Kodiak, 
Eastern 
Aleutians, 
Shumagins  

Kodiak, Lower 
Western Cook 
Inlet 

Eastern 
Aleutians, 
Shumagins, 
Lower Western 
Cook Inlet, 

Trend (aerial) 

SC  Cook Inlet – 
Kenai Fjords, 
Prince William 
Sound 

Cook Inlet – 
Kenai Fiords 

Prince William 
Sound 

Cook Inlet – 
Kenai Fjords, 
Prince William 
Sound 

SW Aleutian North Alaska 
Peninsula,  
Kodiak 

South Alaska 
Peninsula, 
Lower Western 
Cook Inlet 
 

 Kodiak 

SC   Prince William 
Sound 

Cook Inlet – 
Kenai Fjords 

 

Abundance 

SE    Northern 
southeast 

Southern 
southeast 

Annual Costsa  
 

$190K $180K $265K $140K $210K 

 

a Costs are for operational expenses, not including salary for observers. 
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Appendix C. Narrative documentation for operating the power analysis software 
package.  To be prepared.
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Appendix D.  Workshop Agenda and Attendees 
 
1) Introductions 
 
2) Background 

a) Objectives 
b) Stock Structure 

i) Southeast Alaska 
ii) Southcentral Alaska 
iii) Southwest Alaska 

c) Management Needs 
i) Marine Mammal Protection Act 

(1) Stock Assessments 
(2) Depleted Status 

ii) Endangered Species Act 
(1) Recovery Planning 
(2) Up-listing or De-listing 

 
3) Review of Past Surveys 

a) Objectives 
b) Survey Platforms 

i) Skiff Surveys 
ii) Aerial Surveys 
iii) Shore-based Surveys 

c) Survey Areas 
d) Survey Methods 

i) Counts 
ii) Estimates 
iii) Correction Factors 

 
4) Plan for Future Surveys 

a) Objectives 
b) Power Analysis Software 
c) Geographic Areas 
d) Survey Methods 
e) Survey Frequency 
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