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Introduction
Harbor seals are the most abundant pinniped in Washington State. Based on population
assessments conducted by Washington Department of Fish and Wildlife (WDFW) and
National Marine Mammal Laboratory (NMML) from 1978-1999, the harbor seal
population was estimated to be over 32,000 animals in Washington waters. An estimated
13,000 of those animals compose the “Washington Inland” harbor seal stock with about
1,000 animals in Puget Sound not including San Juan Islands and Hood Canal (Jeffries et
al. 2003). In recent years, the annual rate of increase in the number of harbor seals in
Washington has slowed indicating that the population is nearing carrying capacity
(Jeffries et al. 2003). Life history theory predicts that parameters such as survival,
recruitment, and female reproductive success will differ between an increasing
population and a stable population (Huber et al. 2004). Changes in life history parameters
affect the long-term management of pinnipeds, an essential goal of the Marine Mammal
Protection Act.
In southern Puget Sound, harbor seals haulout on a variety of substrate materials
including intertidal beaches, reefs, sandbars, log booms and floats. There are five main
harbor seal haulout areas including: mouth of the Nisqually River, Cutts Island, Gertrude
Island, Eagle Island, and Woodard Bay. Based on periodic aerial and boat surveys, each
of these sites regularly supports a population of over 100 seals. In 1993, three of the
main haulout sites (Gertrude Island, Woodard Bay and Eagle Island) where chosen for
long term monitoring. The haulout site on log booms in Commencement Bay was added
as another monitoring site in 1998 (Figure 1).
Historically, small numbers of harbor seals used other haulout areas on Steamboat, Heron
and Squaxin Islands in southern Puget Sound. These islands have been developed and are
no longer being regularly used by harbor seals. Haulout sites on Cutts Island, Eagle
Island and McMicken Island are historic sites as well and are currently used regularly by
harbor seals, but experience high levels of disturbance because of access for human use
and recreational boat traffic. Haulout sites at the mouth of the Nisqually River were not
chosen for this observational study largely due to the fact that neither land nor boat based
observations could easily be conducted. Presently, harbor seals are reported to haulout
and pup at other locations in south Puget Sound such as log storage sites in Budd Inlet
and Hammersly Inlet as well as commercial shellfish floats and many small recreational
floats and rafts in Totten Inlet and Eld Inlet. These haulout sites were not considered for
this study because haulout numbers are low and all are regularly subject to varying levels
of disturbance.
In 1993, WDFW and NMML began the first branding study of west coast harbor seals to
determine life history parameters. Observational studies of branded animals were
standardized and concentrated during the breeding season to provide estimates of age of
first reproduction, age-specific natality, individual reproductive success, age specific
survival, and longevity. Observations during the rest of the year provide additional data
on age-specific survival and longevity. Other studies of west coast harbor seal life history
parameters were based on collection of specimens in Canada and southeast Alaska (Bigg

1969; Pitcher and Calkins 1979). WDFW, NMML and Puget Sound Ambient Monitoring
Program (PSAMP) provided funding for field efforts between 1993-1998. Funding for
work in 1999-2009 was provided by WDFW and NMML.
Gertrude Island
Gertrude Island is a small; approximately 10-acre island located on the north side of
McNeil Island and is managed by WDFW and Washington Department of Corrections. It
is located inside Still Harbor and is connected to McNeil Island by a land bridge during
low tides. Still Harbor is closed to the public and has a 100-yard security limit because it
is a Department of Corrections prison facility.
Harbor seals were first reported on Gertrude Island with a count of 12 in 1948 made by
Cecil Brousseau (former Director of Point Defiance Aquarium). Currently, Gertrude
Island is the largest harbor seal haulout and rookery area in southern Puget Sound and is
used year round by harbor seals of all ages, with peak counts recorded during July to
December for pupping, breeding and molting periods (Jeffries et al. 2003). The number
of seals increases during summer months related to annual reproductive cycle and also
due to increased disturbance at other haulout sites in southern Puget Sound (Jones and
Stokes 1989).
Harbor seals at Gertrude Island have been studied as part of numerous ongoing research
projects since the 1960’s (Arnold 1968; Newby 1971; Johnson and Jeffries 1983).
Gertrude Island was chosen as the primary haulout for this study because it is readily
accessible; seals are easy to observe; it is the largest haulout in south Puget Sound; and
public access is restricted due to being part of McNeil Island Correction Center. Seals
haulout at this site during all tidal heights, but highest numbers of seals are seen during
moderate low afternoon tides when disturbance is lower at Gertrude Island (fewer deer,
coyotes and eagles) and disturbance increases at other more public accessible locations
nearby (Eagle Island and Cutts Island).
Historically, the first newborn live harbor seal pup births were reported the first week in
August (Newby 1971; Johnson and Jeffries 1983) at Gertrude Island and pups were
reported weaned by mid-October. Historic pupping at other sites in south Puget Sound
was reported to start around the first week in July. In recent years, peak pupping has
shifted almost a month earlier with the first live healthy harbor seal pups at Gertrude
Island reported born around the first week of July, with pupping continuing until the last
births in mid-August. This phenology is consistent with the other haulouts in south Puget
Sound. The number of documented pups born on Gertrude Island has increased from 27
in 1976 (Johnson and Jeffries 1983) to over 100 pups since 1991 (Lambourn and Jeffries
2000). Harbor seal pups generally nurse for four to six weeks with the majority of pups
at Gertrude Island weaned by mid September. Following pupping season, their annual
molt cycle begins and continues into December.
Capture and tagging studies have been conducted since 1985 on harbor seals at Gertrude
Island (Lambourn and Jeffries 2000; Huber, Lambourn and Jeffries 2004). Because of

unequal resight effort, tag loss, and difficulty of reading worn tags, it was not possible to
determine life history parameters from a tagging study alone. For this reason, a branding
study was begun at Gertrude Island in 1993 and has continued each year to present.
Woodard Bay
Washington Department of Natural Resources (DNR) purchased what is now the
Woodard Bay Natural Resources Conservation Area located in Henderson Inlet in south
Puget Sound from the Weyerhauser Corporation in 1988. Harbor seals have used log
booms at this site to haulout since the 1930s when it was an active log dump site
(Calambokidis et al. 1991). Research began in 1970 when Newby (1971) reported 10
seals on the log booms. Woodard Bay is the other major haulout in south Puget Sound
where pupping occurs.
Haulout areas in Woodard Bay are on log booms and are therefore not influenced by tide.
The log booms are ideal for harbor seal pupping due to easy access to water escape routes
and low platform for pups to get in and out of the water. The proportion of females with
pups is higher at this site when compared to other haulouts such as Gertrude Island
(Calambokidis et al. 1991). In the summer of 1990, log booms at Woodard Bay had a
reported haulout area of 9,900 m2 and haulout space was not considered a limiting factor
for the number of seals using the area. In recent years, the log boom haulout area has
decreased significantly because logs have decayed, sunk and floated away. A minimum
haulout area needed for approximately 500 seals was reported to be 1,250 m2
(Calambokidis et al. 1991).
Attempts by DNR (south side) and a local resident (north side) have been made to
reestablish some lost haulout area. During 2007 observations, there were two partial log
booms, a 50 ft x 50 ft float and a log boom approximately 100 ft long that DNR added in
2005. On the north side of Woodard Bay, two more log floats and a private boat dock are
used as haulout sites by seals depending on the time of day. Prior to the 2008 pupping
season DNR added more logs to the south side closest to the trestle and this location is
where the majority of the seals haulout. In the past 10 years, loss of haulout space
availability has become an issue with numerous sightings of females hauled out while
pups nursed from the water.
Eagle Island
Eagle Island is a state marine park located between McNeil Island and Anderson Island.
The primary harbor seal haul out sites are on the east and north sides of this rocky island.
At lower tides, Eagle Shoal is exposed on the west side of the island and is used by seals
to haulout as well. Harbor seals have used Eagle Island as a haulout area for some time
(Newby 1971). Because Eagle Island is a state marine park and the channel between
Eagle Island and McNeil Island is one of the primary marine traffic passages to access
south Puget Sound, this site has high disturbance, especially on weekends and during
summer midday low tides. Highest counts for this site are generally during early morning

low tides and observations conducted after Labor Day when recreational boat traffic
decreases.
Commencement Bay
The Commencement Bay haulout area is located on log booms at the log storage area on
the north side of Commencement Bay off the entrance to Hylebos Waterway. Harbor
seals were first reported hauled out at this site during aerial surveys conducted in the
1980’s. Weekly summer ground observations started 1998. This site is an active
working location for log booming and sorting, and seal observations are better either in
the early morning, late afternoon or evening when work in this area is done. Weekends
are also a good time for observation because this site is not easily accessible to public and
typically tugboats are not working on the weekends. This site, like Woodard Bay, is not
influenced by tides, but disturbance plays an important role in its use by harbor seals.
Commencement Bay is not a major pupping and nursing site, although in recent years
there has been increasing numbers of females seen nursing pups. This site is currently
being phased out as a log dumpsite and DNR and Port of Tacoma have purchased the
shoreline. Private residents have reported that this area is undergoing shoreline
restoration and it is unclear the plans for use of the remaining log dump site area.

Methods
Field Observations
Observations were made using a 20x60 zoom spotting scope and/or binoculars. Counts of
harbor seals hauled out, number of pups present and seals in the water were recorded at
all sites. If observations lasted longer than 1 hour, total counts were repeated at least
once during the observation period. Observations were scheduled close to the lowest
daytime low tide for Gertrude Island and Eagle Island. Haulout sites at Woodard Bay
and Commencement Bay are not tidally dependant so observations at those locations
were scheduled during times when disturbance was expected to be lowest. Woodard Bay
disturbance is typically lowest during early morning to mid-afternoon during the week.
Commencement Bay disturbance is lowest late afternoon and evening during the week
and during the weekend.
Gertrude Island observations occurred 2 to 4 days per week during the breeding season
(18 June to 1 October) and opportunistically prior to 18 June and 1 day per week until 30
October. Observations at Gertrude Island were made from four locations: 1) west side of
Still Harbor; 2) gravel pit on the south side of Still Harbor; 3) blind on the southeast side
Still Harbor on McNeil Island; and 4) blind on south side of Gertrude Island.
Observations were conducted at least once a week at Eagle Island, Woodard Bay and
Commencement Bay. Brand resights at locations other than Gertrude Island were made
opportunistically.

Field data were recorded onto a data sheet and subsequently entered into an Excel
spreadsheet. Data included date, time, number of seals hauled out, number of seals in the
water, number of pups, and weather conditions. Counts are typically repeated every hour
during the observation period. Notes are made on causes of disturbance, number of seals
disturbed, and observations of interest. Resight observations of marked seals were
recorded on a data form and typically entered into a separate Excel file on a Dell Axim
Personal Data Assistant (PDA) in the field. The resight spreadsheet contains resight
information for each marked individual from previous years. Additional information was
collected on marked females including whether the female was pregnant, not pregnant,
post partum, with or without a pup, or of unknown reproductive status.
Females were considered reproductive if they were seen pregnant or were seen nursing a
pup at any time during the breeding season. Their reproductive status was listed as
unknown if they were seen near a pup, but not nursing and their pregnancy status could
not be determined. A female was considered to not be pregnant if it was too thin to be
pregnant at the beginning of the breeding season and it was never observed nursing a pup.
Data was also recorded on disturbance, including the number of seals observed and cause
of disturbance. All original capture, branding, and resight data from 1993-2008 were
entered into an Access database.
Dead Pup Counts and Collections
Dead pup counts were conducted at least once per week between 9 June to 30 September
at Gertrude Island and opportinistly at all harbor seal haulouts. Dead pups were collected
and given a unique identification number, weighed, length and girth measured, age
estimated, gender identified (if possible), and state of decomposition quantified. All
fresh dead carcasses Code 2 (fresh dead) and 3 (moderately decomposed) received either
complete or partial necropsies depending upon the extent of scavenging. Necropsies
were performed by WDFW (Dyanna Lambourn), with Cascadia Research Collective
(CRC) staff or volunteers assisting. Samples were sent to Dr. Stephen Raverty, British
Columbia Animal Health Centre in Abbotsford for histopathology and ancillary
diagnostics including microbiology, virology, PCR for Brucella spp., morbillivirus,
Toxoplasma gondii, Sarcocystis neurona, Leptospira spp., trace minerals Vitamin A
levels and serum chemistries. Final results are still pending for some animals. All pups
were removed or marked to avoid being recounted. Dead pup data were entered into
WDFW marine mammal stranding database. Dead non-pups were also collected when
found and protocol for those animals were the same as listed above. Mortality rate was
calculated for Gertrude Island only. Mortality rate was calculated by taking the number of
dead pups counted for both the end of pupping (the date the last pregnant female was
observed) and pre-weaning (30 September) dividing by the corrected total peak pup count
(total dead pups from start of observations to end of pupping and peak live pup count).
Capture and Handling Techniques
Harbor seals were captured in September at Gertrude Island and Eagle Island. Harbor
seals were captured using a beach seine technique described in Jeffries et al. (1993).

Once captured, seals were placed in individual hoop nets. Data collected on each animal
includes: weight, length, estimated age, and sex, and animals were tagged and
permanently marked with hot brands. Seals of all age classes were captured and marked,
however, weaned pups under 25 kg were tagged but not branded. All seals marked as
pups or yearlings were considered known age. In addition, seals tagged as pups and
yearlings before 1993 and branded at recapture were also considered known age. Blood
for serologic disease screening was drawn from the extradural intravertebral vein using a
vacutainer adapter and an 18-gauge 1½ to 3½ inch needle depending on animal size. For
blood collection, serum separator vacutainer tubes were used. Serum was separated as
soon as possible after collection and aliquoted into 1-2 ml samples and frozen (-20o C)
pending disease screening. Blubber biopsies were also taken from for contaminant
analysis at Department and Fisheries and Oceans Canada.
Results
Gertrude Island Observation Effort
A total of 176 hours of observation were conducted at Gertrude Island on 59 days in
2009. This estimate does not include time spent in dead pup collection or necropsies.
For days where two observers were present, hours of observation were counted for only
one observer (Table 3).
South Puget Sound Peak Counts
Annual land and boat based counts were initiated in 1993 by WDFW and NMML as part
of the Puget Sound Ambient Monitoring Program (PSAMP) to monitoring and research
harbor seal life history parameters. The two major haulout sites where pupping occurs in
south Puget Sound are located at Gertrude Island and Woodard Bay. Peak counts from
1993 to 2008 at Gertrude and Woodard Bay occurred in August or September except the
1993 count at Gertrude Island, which occurred 1 November. For 2009 the peak count for
Gertrude Island occurred on 28 June with a total of 395 seals and outside the peak
pupping window (Figure 2, Table 1).
For 2009, peak harbor seal counts at south Puget Sound haulouts (Appendices 1-4) during
the pupping season were: Gertrude Island, 369 seals on 11 August (this count includes
seals hauled out from east of Still Harbor to Hyde Point); Woodard Bay, 250 seals on 1
August; Eagle Island, 141 seals on 14 August; and Commencement Bay, 219 seals on 25
September (Table 1). The maximum total counts for all four major south Puget Sound
haulout areas combined occurred on Week 33 (9-15 August) with a total count of 780
seals. The maximum high counts for Eagle Island was 228 seals on 15 October during
the molt (Figure 3).
Maximum Pup Counts 1993-2009
The number of pups counted at primary pupping areas (Gertrude Island and Woodard
Bay) has increased since the 1970s (Figure 4.). In 2009, peak pup count for all sites

combined was 229 pups and occurred during week of9-15 August (Figure 5). In 2004,
the peak pup count at Gertrude Island was 90 pups and represents the lowest peak count
on record since annual land based observation began in 1993. This year 2009 represents
the lowest peak count at Woodard Bay record since a low count in 1995 when
observations started late in August that year (Table 4). The space available for seals to
haulout has decreased since last year. Post-weaning counts at Woodard Bay have
decreased significantly; this may be the result of decreased haulout space on log booms
forcing pups to other haulout area such as Gertrude Island for weaning.
Pupping Summary
In 2009, the first live pups were recorded on 23 June at Gertrude Island. The last
newborn pup was observed on 17 August at Gertrude Island. The last observation of
nursing and/or calling pups was on 23 September with no additional pups recorded as
calling or nursing after that date (Table 3).
A review of observation records since 1999 indicates first observations of live pups have
occurred from 18 June to 5 July; with last pups born or females observed still pregnant
between 11-22 August; and last pups observed nursing between 13-27 September. Data
collected in 2009 are consistent with these time periods (Table 3).
In 2009, at Woodard Bay, first full term pups were observed on 26 June, and were
observed suckling from water with female hauled out on the logs. At Eagle Island the
first pup was observed on 29 June. At Commencement Bay the first pup was observed
on 7 July (Figure 5). In 2004-2009 females were seen nursing pups at Commencement
Bay during the peak pupping window for south Puget Sound. Females observed at
Commencement Bay with young pups were not with the larger groups of seals. They
were typically on the periphery and tended to blend in with the log boom substrate
making them easily missed. Pup counts at Commencement Bay have increased in recent
years (Figure 4).
Movement of branded animals was observed between Woodard Bay, Eagle Island and
Gertrude Island in 2008. Although unlike previous years no branded females at Woodard
Bay were observed with pup. One seal marked as a yearling male at Gertrude Island in
2006 was also recorded moving to and from a log boom haulout site near Poulsbo.
Pupping Success
A minimum of 174 pups were born at Gertrude Island during 2009 based on a count of
118 live pups on 11 August plus 56 dead pups through 17 August when the last newborn
pup/pregnant female was observed. Peak pup counts for 2003, 2004, 2005, 2006, 2007,
2008 and 2009 are listed in Table 4.

Dead Pup Surveys
In 2003, WDFW and NMML initiated a study intended to systematically tally and
examine dead pups on Gertrude Island to determine pre-weaning pup mortality. Dead
pups surveys were conducted throughout the observation period (5 June – 30 Sepember).
In 2009, the first dead pup was collected on 9 June, total dead pups counted was 80, the
highest dead pup count since the study initiated (Figure 6). To account for possible
movement between haulout sites and increase certainty that dead pups encountered were
born at Gertrude Island, three dead pups found after 30 September were excluded from
the pupping mortality rate analysis. Therefore the calculated pupping mortality rate for
2009 is 32.18% (56/174) with a pre-weaning mortality rate of 44.25% (77/174), these are
the highest rates since 2003 (Table 5).
A total of 88 harbor seals were collected dead on or near Gertrude Island in 2009 (80
pups or near term fetuses; 2 yearlings, 1 sub-adult as acapture mortality, and 5 adults).
Three dead harbor seal were collected from Eagle Island. One harbor seal was reported
dead from Woodard Bay and one dead pup was reported from Cutt’s Island.
Non-Pup Mortalities
During 2009 five adult males (GI09-12, GI09-45, GI09-74, GI09-80), one skeleton of a
yearling unknown (GI09-44), one yearling male (GI09-07). One adult female (EI09-01)
was found directly across from Eagle on McNeil Island.
Other mortalities of note include: 1) WDFW2009-010 (Br 661), a male found dead on 28
February 2009 on Vashon Island.; 2) WDFW2009-033 (Br 142), a 16+ years male found
dead on the North of Southworth ferry Port Orchard on 2 June 2009; 3) WDFW2009022 (Brand >9), a yearling male was found dead 22 April 2009 in Longbranch; 4)
WDFW2008-111 (BL1829), a weaned male pup was found dead on 05 October 2009 on
Maury Island; 5) EI09-04 (Brand 643), a adult male was found dead on 20 December
2009 on Eagle Island.
Final necropsy results are pending for harbor seal samples submitted to Animal Health
Center for histopathology and other ancillary diagnostics.
Pup Scavenging
Since 2004 bald eagles scavenging on dead pups and placentas on Gertrude Island were
noted during observations in June and continuing through the end of the pupping season.
Newby (1971), reported on observations scavenging during the 1960’s, and concluded
most scavenging was by turkey vultures and coyotes.
In the 1990’s there were occasional notes of eagles scavenging on dead pups but it
appears most scavenging between 1993-1999 was coyotes. Five coyotes were noted on
Gertrude Island at one time in 1999. Between 2000 and 2003, eagles scavenging on pups

and placentas were increasing and are the most common scavenging event today. Coyote
sightings on the island have dropped to one to two individuals per observation year. In
2009 no coyotes or tracks were observed on Gertrude Island either through direct
observation or observation done with the use of the seal cam.
The Gertrude Island Great Blue Heron colony had been inactive since 1990s when a
windstorm destroyed nests and nest trees. In 2004 and 2005, the Great Blue Heron colony
attempted to reestablish itself on Gertrude Island. During that time eagles were seen
harassing the herons and remains of chick were found around the island. During 20062009 there was no herons observed nesting on Gertrude Island.
From 2004-2009 eagles were noted during most observations from the start of
observation to the end of pupping (11-22 August). Notably, on multiple observations in
2009 there where as multiple observations of as 12 bald eagles were seen scavenging
harbor seal pup carcasses or placenta in the Still Harbor area. In 2008, prior to 22 July
only adult bald eagles where seen taking placentas and scavenging. After that date there
were juveniles, hatchlings and adults. This fledgling of eaglets appears to be later than in
previous years. In 2009, fledglings were observer with adult eagle as earlier as 3 July.
All observations of scavenging by eagles in occurred on dead pups with multiple
observations of eagle scavenging on a dead pup with lone live pups lying nearby. There
were also observations this year of lone pups approaching bald eagle on to have the bald
eagle back away. The exception was on 18 June 2008, two adult bald eagles were
observed eating a live newborn lanugo pup on Eagle Island. This pup (EI08-01) was
alive, calling, moving and both eyes were gone and nose was broken. It also appears that
eagles tend to target placentas and newborn or stillborn pups. If the seal alive and
responsive, not associated with a placenta or a newborn with a day of birth or carcass is
either emaciated or died of a systemic infection such as peritonitis, eagles appear to be
less likely to scavenge this type of carcass or will do so minimally either eating around
the face or just the blubber.
Resight Summary
In 2009, a total of 1,698 resight observations were made 288 individuals (Table 5). The
most resights (n=33) were of a sub-adult female (originally branded “605” on 20
September 2006). The oldest seal resighted was brand “165”, an adult female with an
actual age of 22 years. There were five adult females with an estimated age over 20+
years. One (Brand 380) was seen pregnant and once with a pup.Four (Brands 15, 39,
295and 352) were not seen pregnant or with a pup. The next oldest know age seals that
were resighted were all16 years old (Brand 123 original Brand 2, Brand 5 Brand 28,
Brand 79).
Capture Summary
In 2009, the total number of seals captured and marked at all locations was 101 (Table 6).
Pup captures occurred in the Padilla Bay (n=9) for genetic sampling to investigate harbor

seal stock (inland and outer). Seals were captured on various islands in the Protection
Island (n=12), Hood Canal (n=8) Skagit Bay (n=6), British Columbia (n=7),
Blakely/Orchard Rocks (n=3) and at Gertrude and Cutt’s Islands (n=65). Blood was taken
for disease screening and archiving on 99 seals. Blood samples were also taken
immunology studies on selected individuals. Blubber biopsies were taken from 31 seals
for contaminant analysis by DFO. A total of 44 seals were branded. Two previously
marked seal was recaptured; they were released immediately and not rehandled. There
was one capture related mortality that occurred.
SealCam
The Pan, Tilt, and Zoom (PTZ) camera which was setup in 2008 was reconnected for the
2009 field season. The PTZ transmits via cellular air card to the internet was set up on
McNeil Island, directly across from the main haulout area on the south tip of Gertrude
Island. There were also two other set cameras similarly transmitting, one focused on
Gertrude Island and the other directed at the flat near were the camera is on McNeil
Island – this one is equipped with a microphone that allows sound to be transmitted as
well. This affords researchers the ability to monitor harbor seals remotely in addition to
in-person observations. This is the first time in over a decade that video camera
monitoring of seal activities on Gertrude Island via the internet has been available for
longer than a two week period. The PTZ camera works well for remote viewing and
monitoring for presence/absence and disturbances, though it is not ideal for accurate
counting, resights or observation of individuals. In the future, grant funding through
sources such as the Aquatic Lands Enhancement Account (ALEA), administered by
WDFW, may offer opportunities to acquire and install a camera on Gertrude Island that
will allow observers to accurately count resight and observe individual harbor seals and
other wildlife on Gertrude Island and in the vicinity of Still Harbor. The seal cam is
available on WDFW website with images beginning in August at
http://wdfw.wa.gov/wildwatch/sealcam/index.html. These cameras are multi purpose,
allowing scientists to conduct research and provide the public with an opportunity to
view a harbor seal haulout over the internet through Watchable Wildlife, and eventually
be brought into schools as part of an academic curriculum.
Video footage will be edited into smaller clips along with selected pictures taken during
observation over the last couple years to post on the seal cam website. Portions of the
video footage taken by the seal cam will also be stored on an external hard drive.
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Figure 1. Map of harbor seal haulout locations in southern Puget Sound.

Dots indicate known harbor seal haulout areas.
1 = Commencement Bay 2 = Gertrude Island 3 = Eagle Island 4 = Woodard Bay

Figure 2. Peak Harbor Seal Counts at South Puget Sound Haulout Sites, 1993-2009

Figure 3. Peak harbor seal counts by week for 2009

Figure 4. Peak pup counts in South Puget Sound, 1993-2009

Note: Observations did not start during 1995 and 1998 until after the peak pupping
period for Woodard Bay.

Figure 5. High pup counts by week for 2009

Table 1. Peak total counts from 1948-2009.

Data prior to 1993 were taken from Arnold 1968; Newby 1971; Skidmore and Babson
1981; Johnson and Jeffries 1983; Calambodokidis et al. 1991 and Calambodikidis
unpublished data.

Table 2. Peak pup counts from 1965 to 2008.

Data prior to 1993 were taken from Arnold 1968; Newby 1971; Skidmore and Babson
1981; Johnson and Jeffries 1983; Calambodokidis et al. 1991 and Calambodokidis
unpublished data.

Table 3. Dates for start of observations, first live pup, last pup born, last pup nursing, last
observation, and effort 1998-2009.

Table 4. Peak pup counts for Gertrude Island from 2003-2009

Table 5. Pup mortality rates for Gertrude Island, 2003-2009.

Figure 6. Number of dead pups for Gertrude Island, 2003-2009

Table 5. Number of resights by brand for 2009.

Table 6. 2009 harbor seal captures at all locations.

Appendix 1.
Daily harbor seal counts at Gertrude Island.

Daily counts harbor seal counts at Eagle Island

Daily counts harbor seal counts at Woodard Bay

Daily counts harbor seal counts at Commencement Bay

