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Pigeon Guillemot Foraging and Breeding Survey in the
Nisqually Reach Aquatic Reserve and South Puget Sound
2017 Monitoring Report
Abstract
The fifth season of the South Sound Pigeon Guillemot Breeding Survey was conducted in summer 2017
as part of the Nisqually Reach Aquatic Reserve Citizen Stewardship Committee monitoring program. 79
volunteers collected weekly data at 39 sites different sites across the sound, for one hour before 9:00
AM, from June through September. Volunteers observed 58 active burrows. Data collected included the
number of adult birds seen in colonies, number of active burrows, visits to burrows, fish delivered to
burrows, and disturbances to nesting areas. Gunnels, an elongated, eel-like fish of the family Pholidae,
were the most frequently observed prey item delivered to chicks, followed by sculpins. Sculpins are a
spiny and bony bottom-dwelling fish. The goal of this project is to establish a baseline dataset of the
breeding population of Pigeon Guillemots in the Nisqually Reach Aquatic Reserve and local region. There
were a total of three new sites added in 2017. This year The Nisqually Reach Nature Center (NRNC) can
begin to measure trends of annual populations as the NRNC have now established a baseline and can
start to make sense of these birds habitats to then alter our study so that the NRNC can get even better
understand these birds and how they help to indicate the health of the sound. 2017 marked the 5th year
of the study and the very beginning of an established baseline data set for several sites. It is now
possible to assess the population status of these birds within the study area and feed the data into
regional models that indicate trends.

Introduction
In the summer 2013, the first Nisqually Reach Aquatic Reserve and South Sound Citizen Science Pigeon
Guillemot Breeding and Foraging Survey was conducted in Thurston and Pierce Counties, Washington
State, in and adjacent to the Salish Sea. The first year was a pilot project developed and designed by the
Nisqually Reach Aquatic Reserve Citizen Stewardship Committee (NRARCSC) with assistance from the
Washington Environmental Council (WEC) and in association with the Washington Department of
Natural Resources (WDNR). Subsequent years of research have been further developed and designed by
the NRARCSC with recommendations from the Puget Sound Partnership Puget Sound Environmental
Monitoring Program Marine Birds Workgroup (PSEMP). The protocol for this survey was adapted from
the research conducted by the Whidbey Island Pigeon Guillemot Research Group (WIPGRG). This fifth
year implements many of the lessons learned and resulting recommendations from previous years of
research.
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The Nisqually Reach Aquatic Reserve (NRAR) is part of the WDNR Aquatic Reserves Program. It is
designated as an educational, environmental, and scientific reserve. Educational reserves are
accessible areas of aquatic lands typical of selected habitat types which are suitable for educational
projects. Environmental reserves are areas of environmental importance, sites established for the
continuance of environmental baseline monitoring, and/or areas of historical, geological or biological
interest requiring special protective management. Scientific reserves are sites set aside for scientific
research projects and/or areas of unusually rich plant and animal communities suitable for continuing
scientific observation (WDNR, 2011).
The NRAR encompasses approximately 14,826 acres (6,000 hectares) of state-owned and DNR-managed
tidelands and bedlands. The ownership of adjacent lands is diverse. This includes Tolmie State Park, the
Billy Frank Jr. Nisqually National Wildlife Refuge, local park districts, and private, tribal, Washington
Department of Fish & Wildlife (WDFW), military, city, and county lands. There are nearly 39 miles (63
km) of shoreline adjacent to the reserve, the majority being privately owned. The NRAR area is shown in
Figure 1.
As part of the Ensuring regulatory effectiveness in Puget Sound’s most special places project, the
NRARCSC developed a monitoring program for a resident species, the Pigeon Guillemot, Cepphus
columba. These birds are commonly seen in Puget Sound throughout the year and are the only member
of the Alcid family breeding in South Puget Sound. Breeding-bird surveys have shown that Pigeon
Guillemots nest throughout North and Central Puget Sound (Opperman, et al., 2006). A previous study
of Pigeon Guillemot breeding population and documentation of breeding sites is Evenson et al, 2003.
Past and current studies have also identified the presence of Pigeon Guillemots throughout the Sound in
the fall, winter and spring seasons (Nysewander, et al, 2005; Puget Sound Seabird Survey, 2016).
Puget Sound Partnership Puget Sound Environmental Monitoring Program Marine Birds Workgroup
(PSEMP) has selected Pigeon Guillemot as a vital sign species, because these birds are Puget Sound
dependent throughout their annual life-cycle. Pigeon Guillemots are viewed as one of the key marine
bird indicators in Puget Sound, because the health of their populations can serve as a measure of
environmental health, biodiversity, condition of habitats, and climate change (Pearson and Hamel,
2013). They nest in burrows on bluffs along the shoreline. They are a fish-eating species and forage in
nearshore waters. Pigeon Guillemots are common in the waters of the NRAR during the summer
breeding season. Breeding pairs are believed to establish burrows in May and June, where they normally
lay two eggs. Both the male and female incubate the eggs. For successful nests both adults deliver fish to
the chicks from hatching (late June) until they fledge (usually in August).
The management plan (WDNR, 2011) for the Nisqually Reach Aquatic Reserve identifies five
management goals:
1. Preserve, restore and enhance aquatic nearshore areas including intertidal and subtidal
ecosystems with a special emphasis on native habitats for forage fish, salmonids, and marine
birds.
2. Protect and restore the functions and natural processes of nearshore ecosystems in support of
the natural resources of the reserve.
5|Page

NRAR Pigeon Guillemot Monitoring Report 2017

3. Promote stewardship of riparian and aquatic habitats and species by supporting and providing
opportunities for outdoor education and scientific research, including citizen science and
interpretive studies.
4. Promote sustainable management of traditional recreational (e.g., boating, water skiing,
fishing), commercial (e.g., marinas), and cultural uses in the aquatic reserve in a manner
consistent with the other goals and objectives for the reserve.
5. Support the recovery and protection efforts for federal and state threatened, endangered and
sensitive species, species of special concern, and their habitats.
This Pigeon Guillemot monitoring program was developed to support these goals. Nest monitoring can
provide basic biological information on this population, including reproductive success and diet
composition. It can also provide critical information about health of the local food web as these birds
feed primarily on small fish and other marine creatures. Observations can also help quantify behavioral
responses of Pigeon Guillemots to disturbances of various types, including human, domestic animals,
and predators, such as raptors. This study also has the potential of providing trends in population,
fecundity, and chick diet over time, as this project continues beyond the fourth year. Projects of this
nature can also serve to educate citizen scientists as well as the general public about the importance and
joy of this species.
The aquatic reserve area encompasses only state tidelands and bedlands. Therefore, because all
burrows are on bluffs and shoreline adjacent to tidelands and bedlands and many are on private
property, all the nesting burrows of Pigeon Guillemots are outside the reserve; some are immediately
adjacent to the reserve while others are more distant. Much of the foraging occurs within the reserve
boundaries.
Long-term studies of Pigeon Guillemot breeding and prey selection have been conducted by the
WIPGRG, with 12 years of observations recorded using a standardized methodology. The study in NRAR
was modeled after the Whidbey Island program. Data collection procedures, field cards, training,
mentoring, and support provided by WIPGRG. Each year NRNC and WIPGRG collaborate on updates to
methodology.
Additional details regarding the development and design of the program are given in the project Quality
Assurance Project Plan (QAPP), Pigeon Guillemot Breeding Survey in the Nisqually Reach Aquatic Reserve
and South Puget Sound Quality Assurance Project Plan (Lee, 2016).
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Figure 1: Nisqually Reach Aquatic Reserve and surrounding areas. (Source, WDNR, 2011)
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Goals and Objectives
The two main goals for this study, as stated in the quality assurance planning documents are:
1) Create a dataset of:
● The number of Pigeon Guillemot breeding sites throughout South Puget Sound
●

The number of breeding pairs using those sites

●

Total breeding population within the area

●

Prey type delivered to chicks

●

Monthly winter surveys

2) Continue vital monitoring efforts by educating and training volunteers to monitor Pigeon Guillemot
breeding sites.
2017 Project Objectives:
● Train at least 30 volunteers to identify and monitor active breeding burrows of Pigeon
Guillemots
● Record weekly observations of Pigeon Guillemot behaviour during the breeding season at 30 or
more sites
● Distribute data and results to appropriate local and state agencies and the public, via website
and other outreach, such as presentations to community groups

Survey Methodology
The data-collection procedures for the project continue to be updated in collaboration with WIPGRG
prior to the start of the season (Wood, 2017). Prior to the start of the season, NRNC had a discussion
with their lead investigator to clarify areas of inconsistency or confusion to ensure uniformity. The
standard operating procedure for this project and the data sheet used in recording data are provided in
the QAPP (Lee, 2016).
The primary data collected were behavioral observations and counts of birds and burrows. Additionally,
prey items were identified and counted. Data recorded included:
● The highest PIGU count during the survey period
● The species, counts, and times of fish delivered to each burrow
● The number of active burrows*
● The number of burrow visits; timing of burrow visits
● Disturbances, responses to disturbances, and duration of disturbances.
*An active burrow is defined as one where an adult Pigeon Guillemot was observed entering or
leaving the burrow.

Narrative of the Field Research
Volunteers were recruited from a wide variety of backgrounds via email, flyer distribution,
presentations, word of mouth, presentation at community meetings, and outreach by Black Hills
Audubon. A volunteer training was held on April 29, 2017 at Nisqually Reach Nature Center and
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attended by 40 people. Eight people attended a volunteer training at the Anderson Island Fire Station
on May 15, 2017.
Surveys were conducted from designated observation locations for one hour in the early morning and
completed by 09:00 AM. Observers supplied their own binoculars or spotting scopes for monitoring
activity. Observations were recorded on data sheets with information subsequently entered into an
online database (www.pigeonguillemotdata.org/southsound/2017).
Surveys were conducted weekly over 16 weeks, from June 5 through September 26, 2017. It was a late
start to the season, so the survey therefore went more into September then previous seasons. Summer
survey protocol defines the end of the season as the point at which two weeks pass without a fish
delivery. The survey protocol requires volunteers to visit their sites at least ten consecutive times during
season and continue visiting their sites until, after 10 weeks, there are two consecutive weeks with no
burrow activity ( either VBs or FBs)

79 volunteers contributed 1184.36 hours to the Pigeon Guillemot Breeding Survey. Figure 2 shows
volunteers collecting data in the field. Volunteer project coordination (staff-360 hours; Anne Mills, 214
hours) and intern time (208 hours) totaled an additional 782 hours (conservative calculation). In total
there has been collectively 1,966 hours put into this project.

Figure 2: Volunteers surveying at Totten Inlet.

Figure 3: Intern studying burrows at Priest Point Park

Results
The goal for the 2017 season (Year 5), was to continue to continue compilation of a dataset of breeding
sites, site activity, and total breeding population. There were a total of three new sites added in 2017.
The updated database is comprised of data from over 30 sites detailing burrow activity and
disturbances. N New burrows are occasionally discovered
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The high count for total abundance in all colonies included in this survey is 405. 79 volunteers
participated in monitoring Pigeon Guillemot nesting activities. Of the 39 sites monitored, 23 were active,
with a total of 69 active burrows documented (Table 1). A conservative, adjusted estimate of 337 birds
accounts for potential overlap between nearby colonies.

Site Monitoring
Table 2 and Figures 4 and 5 show the location of the monitored colonies and quantity of fish deliveries
throughout the season, colony wide. Stars represent colonies monitored for the first time ever. A yellow
symbol indicates an existing colony where a new site was found and surveyed.

Figure 3: 2016 Pigeon Guillemot survey colony locations. (Lee and Cain, 2016).
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Table 1: Survey sites and active burrows. (2017)
Location

SiteCode

Survey Dates

Status of Site

Active Burrows

Highest Bird Count

Andy's Marine Park South

AMPS

6/06/17-9/10/17

Active

3

21

Andy's Marine Park West

AMPW

6/06/17-8/15/17

Active

1

17*

7/24/17-8/23/17

Active

1

14

0

6

Beachcrest

BeCr

Big FishtrapA

BiFiA

6/06/17-8/16/17

Inactive

Briscoe Point

BrPt

6/11/17-8/13/17

Active

10

21

Burfoot Park

BurPk

6/06/17-8/15/17

Active

5

14

Butterball Cove South

BubaS

6/10/17-8/26/17

Active

4

27

BubaN

6/04/17-9/26/17

Active

4

17*

FlJa

6/09/17-8/13/17

Active

4

16

Gull Harbor

GuHa

6/13/17-8/11/17

Active

3

16

Hearthfire

HeFi

6/9/17 8/11/17

Inactive

0

8

Higgins Cove

HiCoAI

6/07/17-7/20/17

Active

1

12

Hope Island NE

HIslNE

6/03/17-7/23/17

Inactive

0

3

JaCoSP

6/12/17 6/20/17

Active

4***

4***

Ketron Ferry

Ketfer

6/09/17-8/22/17

Inactive

0***

24***

Keteron SE

KetSE

6/02/17-7/17/17

Active

3

16

Ketron SW

KetSW

6/02/17-7/17/17

Active

6

32

Lyle Point

LyPtAI

6/18/17-8/17/17

Active

4

17

Mill Bight A

MilBtA

6/05/17-8/24/17

Active

1

16

Mill Bight B

MilBtB

6/05/17-8/17/17

Active

2

26

Mill Bight C

MilBtC

6/29/17-8/13/17

Inactive

0***

3***

Priest Point Park

PrPtPk

6/24/17-7/15/17

Inactive

0***

3***

Totten @ Elizan A- Tower

TotElzAT

7/20/17-8/24/17

Active

1

7

Totten @ Elizan A North

TotElzAN

6/08/17-8/24/17

Inactive

0

4

Totten @ Elizan A South

TotElzAS

8/17/17-8/24/17

Inactive

0

2

Totten @ Elizan C

TotElzC

6/08/17-7/19/17

Inactive

0

3

Totten @Legacy

TotElzLg

6/08/17-8/14/17

Active

2

4

Walnut RdA

WalRdA

6/19/17-8/22/17

Active

3

32

Walnut RdB

WalRdB

6/08/17-8/22/17

Active

3

31***

Walnut RdC

WalRdC

6/08/17-8/16/17

Active

1

31***

Young's Cove A

YoCoA

6/09/17-8/13/17

Active

2

9

Young's Cove B

YoCoB

6/09/17-8/04/17

Active

1

6

Young's Cove C

YocoC

6/06/17-8/16/17

Active

1

8

Young’s Cove D

YocoD

6/06/17 - 8/08/17

Active

2

10

Young’s Cove E

YocoE

6/09/17 - 8/04/17

Active

2

14

Young’s Cove F

YocoF

6/09/17 8/04/17

Active

1

5

Zangle Cove A

ZaCoA

6/05/17 9/14/17

Active

1

6

Butterball North
Flapjack Point

Jarrell Cove State Park
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Zangle Cove B

ZaCoB

6/05

Inactive

0

Total

5

337

**Adjusted Total

* Birds observed at this site are included in a colony total in another row. Indicates a colony with
multiple sites for which the highest bird count is used.
**An adjusted estimate of 337 birds accounts for overlap and duplication in volunteer bird count
reported from colonies with sites in close proximity
***Excluded due to sufficient data

Prey Observations
Observations were made of fish delivered to burrows. The results, by prey species, are shown in Table 2.
70% of observed fish deliveries were gunnels, while sculpins were seen 24% of the time followed lastly
by 6% other (Table 2). The category Other Prey includes observations of fish identified (perch for
example) that were not sculpin or gunnel, or fish that were unknown/not identified. Observations of
prey delivery ranged from June to early September with Burfoot Park and Gull Harbor the earliest and
Butterball Cove North the latest. Deliveries peaked in week 7 and again week 11, it was a later season
than 2016.
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Table 2: Observed fish deliveries at each site. (2017)
Location

Gunnel

Sculpin

Other prey

Date of First Fish Delivery

Date of Last Fish Delivery

Andy’s Marine South

0

0

0

6/24/17

8/19/17

Andy’s Marine West

8

6

0

7/11/17

7/25/17

Beachcrest

3

1

0

7/24/17

8/9/17

Big Fishtrap

8

0

0

-

-

Briscoe Point

0

0

0

7/2/17

7/22/17

Burfoot Park

1

6

1

6/13/17

7/25/17

Butterball Cove South A

11

6

1

7/8/17

8/12/17

Butterball Cove North

0

0

0

8/2/17

9/14/17

Flapjack Beach

27

4

3

6/23/17

7/14/17

Gull Harbor

17

1

2

6/13/17

8/6/17

Hearthfire

4

2

0

-

-

Higgins Cove

7

0

3

-

-

Hope Island NE

0

0

0

-

-

Ketron Ferry

0

0

0

-

-

Ketron SE

0

0

0

7/5/17

7/17/17

Ketron SW

0

0

0

7/12/17

7/17/17

Lyle Point

0

0

0

7/15/17

7/20/17

Mill Bight A

1

4

0

7/7/17

8/4/17

Mill Bight B

1

1

0

7/29/17

8/13/17

Mill Bight C

2

4

0

-

-

Priest Point Park

9

0

1

-

-

Sandy Pt.

24

0

2

6/23/17

8/11/17
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Totten @ Elizan A Tower

10

1

0

7/26/17

7/26/17

Totten @ Elizan A North

0

0

0

-

-

Totten @ Elizan A South

0

0

0

-

-

Totten @ Elizan B

6

10

0

-

-

Totten @ Elizan C

2

0

0

-

-

Totten @ Legacy

0

0

0

7/6/17

8/4/17

Walnut Rd A

0

0

0

7/10/17

8/7/17

Walnut Rd B

0

0

0

7/28/17

7/28/17

Walnut Rd C

0

0

0

7/7/17

7/7/17

Young's Cove A

0

0

0

7/14/17

7/28/17

Young's Cove B
Young's Cove C
Young's Cove D
Young's Cove E
Young's Cove F
Zangle Cove
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Figure 4: Percentages of prey species delivered to chicks (2017)
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Figure 5: Total recorded burrow visits across all survey sites separated by visits with fish deliveries (blue
line with triangles) and visits without fish deliveries (red line with circles). Labels next to markings
indicate precise weekly sums for each series.
The increase in burrow visits without fish in the 14th week is consistent with anecdotal observations of
preyless burrow activity at the end of the breeding season. This line graph shows two lines, the red line
represents the total burrow visits throughout the 18 weeks and the blue line represents the amount of
fish delivered through the same 18 weeks. You can see the two parallel each other, this can be explained
because the chicks live in the burrows so no matter if they have food or not they are still going to enter
there home, the burrow. You can also see that the number of burrows go up and about week 8 or 9 you
can see it hits its peak and then falls down, this is because as the summer ends the pigeon guillemots
move farther and farther out, until they stop coming home for the winter season (2018).

Discussion
Monitoring efforts continued to build toward achieving the goals and objectives of this project in this
fifth season. In the 2017 study, major progress was made toward achieving the first goal, to create a
dataset for the number of breeding sites, the number of breeding pairs, and an estimate of the total
population size. Three new sites (not monitored in 2016), (see Figure 3) were documented in 2017, and
the total number of Pigeon Guillemots observed increased by A number (from 363 birds in 2016 to 402
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birds in 2017). The value of 337 birds was adjusted from the original total of 363 to more accurately
reflect the high bird count without duplication or overlap from colonies with sites in close proximity.
The number of active burrows (reflecting the number of breeding pairs) decreased by 9 (from 67
burrows in 2016 to 58 in 2017). This decrease can be partially attributed to a decrease in volunteer
coverage, especially for Anderson Island and Ketron Island. There were six sites that were not surveyed
this year: Amsterdam Bay, Compass Rock, Cole Pt, Hope Island N, Jarrell Cove Marina, Zittels Marina, all
of which had active burrows. As research continues , the trend in the total number of active burrows in
the South Puget Sound, an important metric, will be watched carefully for trends of implied population
changes, now that there is five years of data which is good to start seeing patterns over the next years
to develop new research questions and to even have more focused questions to answer when surveying
these sites. The primary goal of established
Annual habitat loss can be attributed primarily to erosion in fall and winter. These seasonal changes do
not mean permanent change as some bluffs are composed of complete sandy areas that are easily
excavated for these birds. We have taken down notes of these new burrows and pictures that document
the changing of these burrows. This suggests that the Pigeon Guillemots are adaptable. More in-depth
analysis would be required to analyze the changes both on a colony basis and a site basis.
The second goal was to create a monitoring program that involves educating and training volunteers to
become citizen scientists. This goal along with the stated objectives to train at least 30 citizen scientists
to identify and monitor active breeding burrows at five or more active sites was successfully met with 30
volunteers showing up to our three trainings. The collected data has been digitized and analyzed and is
being released through public outreach programs and this report. We also hope to write a follow-up
report with statistical patterns and trends we have been finding throughout these five years of data.
Volunteers reported that they enjoyed participating in the survey on a Puget Sound/Salish Sea beach
and hoped to come back next year. New volunteers learned about citizen-science methods and Pigeon
Guillemot behaviors. Returning volunteers deepened their roots and knowledge of South Puget Sound
and the Guillemot breeding population. These benefits have not been measured, but contribute to
satisfying the lives of volunteers and likely increased stewardship.
A GIS map was created showing the location of the observed colonies (Figure 3). Currently the map only
shows colony locations. Future editions of this map may provide location specific information, including
number of burrows, highest number of Pigeon Guillemots observed, prey delivered, and number of
surveys conducted. The Nisqually Reach Nature Center are partnering with WDFW to create these GIS
products and will either have a link to this map on our website or embed the map itself on our Pigeon
Guillemot webpage to make the data more publicly accessible.
The total number of guillemots observed ranged from three at Totten @ Elizan A South to 31 at Walnut
road (Table 1). Thirty-four percent of the total birds observed were breeding birds, based on the number
of active burrows (assuming one pair of breeding birds per active burrow). This value was determined by
using the active burrows reported to estimate the number of breeding birds. The number of breeding
birds was then divided by the total birds seen throughout the season, giving us a value of 34%.
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Breeding and non-breeding PIGUs mingle as a group on the water, on the beach, and on the bluffs near
the burrows. The birds show strong social interactions including vocalizing as shown in (Figure 6),
synchronized flying, billing, and ultimately, mating.

Figure 6: Pigeon Guillemots vocalizing and demonstrating the red mouth lining and red feet of adult plumage.
(Photo by Jeff Schwilk)

Delivery of Prey
The 2017 prey composition, shown in Figure 4, consisted of 71% gunnels, 22.5% sculpin, and 6.5% other
fish. Other fish is defined as perch, cod, ratfish, or in some instances, fish that are observed but could
not be identified. A fish was classified as unknown when birds are too distant or the prey delivery
occurred so quickly that it was not possible to clearly see what kind of fish was delivered to the burrow.
While impressive in terms of raw comparison, the ratio of gunnel to sculpin was within the normal
range. Compared with the previous year, the percentage of gunnels increase, the sculpins and other
decreased. Gunnels are the most common prey of choice across all years of this study. They are almost
always observed at least three times as often as sculpin. The composition appears to remain relatively
stable with little variation from year to year even when accounting for the annual increase in survey
effort.

18|Page

NRAR Pigeon Guillemot Monitoring Report 2017

Figure 7: South Puget Sound Pigeon Guillemot Prey Trends 2013-2017. Error bars represent one
standard deviation of the mean.

Figure 8: Pigeon Guillemot with sculpin (photo by Jeff Schwilk)
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Completeness of the Pigeon Guillemot Breeding Survey
The following sites were not monitored for the 2017 survey season due to lack of volunteers and/or
access:
●
●
●
●
●
●

Amsterdam Bay
Compass Rock
Cole Pt
Hope Island N
Jarrell Cove Marina
Zittels Marina

To achieve completeness for “all breeding sites” the monitoring team hopes to include Ketron and
Harstine Islands for the 2018 survey. We are doing extensive outreach efforts on Harstine Island to get
Island dwellers to be trained and survey the burrows, as it is just to hard to have non-island dwellers to
do. For Ketron Island sites we need boat captains, we are currently outreaching on that as well to see if
2018 season can include the Ketron Island.
Discovery of new sites is a continual endeavor that will resume in the off-season. The Nisqually Reach
Nature Center conducted counting surveys during the off-season to get a better look at sites with
suspected or potential burrows as well as to get a better look at burrows with an obscured view during
the summer. Investigative efforts by the Washington Department of Fish and Wildlife (WDFW) have
indicated previously undocumented areas of potential PIGU activity. The Catalog of Washington
Seabird Colonies database (Figures 9, 10, & 11) shows many of the colonies that the Nisqually Reach
Nature Center surveyed in addition to other sites where Pigeon Guillemots have been observed. The
points on the maps in Figures 9, 10, & 11 indicate locations where pigeon guillemots have been
observed, not necessarily breeding colonies. These figures serve to illustrate the ubiquity of the PIGU
breeding habitat in the Puget Sound.
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Figure 9: This is a map of the Aquatic Reserve, the yellow dots represent areas where Pigeon Guillemot
activity has been observed Adjacent are ID codes for each area for use by WDFW . (WDFW, 2016)
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Figure 10: Pigeon Guillemot Colonies in Deep South Sound (WDFW, 2016)

Figure 11: Pigeon Guillemot Colonies on and around Harstine Island (WDFW, 2016)
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Scouting these places in the spring will allow us to determine which ones are worth surveying based on
bird presence and activity level at the colony. The Nisqually Reach Nature Center conducted monthly
winter/non-breeding surveys modeled after those that WIPGRG did to achieve a better understanding of
the seasonal shifts and behaviors of these birds when they are not breeding.

Figure 12:

Variation of Coverage Per Site
The number of volunteers this year was relatively stable. Volunteers are allowed to schedule their
monitoring day/time, as long as they conduct observations on the same day each week when possible
and complete the hour of observations by 9 AM. Therefore, monitoring did not consistently occur on the
same day or time throughout the area. Conditions such as temperature, tide, precipitation, wind, and
possibly location of prey varied between monitoring events and locations. In addition, tides affected site
accessibility and forced volunteers to change their monitoring day about once a month. This resulted in
monitoring events being more or less than a week apart.
Monitoring at most sites ended by mid-August to late August when there were no fish deliveries or
pending deliveries (adults with prey in their beaks) for two consecutive weeks.
Anderson Island saw a sizeable drop off in volunteer participation and as a result, site coverage was both
inconsistent and incomplete. Because of the lower number of volunteers, survey efforts were focused
on colonies with well-documented activity. Conversely, mainland sites were adequately covered for the
most part and in some cases, a few volunteers were left without an adopted site. This issue could be
corrected in a couple ways: finding new sites to monitor or shifting volunteers to a substitute role.
Sometimes the logistics of site coverage can be complicated when multiple practical considerations have
to line up including tides, weather, volunteer availability on a given day, and time and travel
distance/time.

Data Quality Control
The Nisqually Reach Nature Center has protocols in place to ensure that errors that come along with
having lots of volunteers are minimized. Completeness, accuracy, and clarity are the issues that can
occur. In some instances, data was not entered electronically in a timely fashion or not at all. Data that
did not meet the the protocol, the data was rejected for the analysis, it had to be excluded from the
analysis. The data used for analysis underwent vetting during the quality control/quality assurance.
The process for quality assurance/quality control is as follows:
If data is recorded electronically, the corresponding hard copy data sheet is used to verify completeness
and accuracy.
If a hard copy data sheet is received, but data has not yet been entered electronically, a project staff
member, intern, or trained volunteer will enter the data. Then a different person will check the data
entry.
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If an error is found or clarification is needed, the data recorder is contacted. If the issue cannot be
resolved in a timely fashion, the data is then excluded from analysis.

Excluded data reasoning:
●
●
●
●

No survey date recorded
Data was entered electronically, but no hard copy data sheet received- unable to check data
A survey was conducted, but no data was received
Anecdotal reports without official documentation

In all of the above instances, reasonable efforts made to seek resolution, but the problem could not be
solved. If no response was received from the surveyor after multiple contacts, the data was deemed
unusable.
Additionally, protocols are reviewed annually in partnership the Whidbey Island Pigeon Guillemot
Research Group and adjusted for clarity.
The following are recommendations for improvements that as a community of growing scientists the
center intends to implement. The first three recommendations are the areas The Nisqually Reach Nature
Center intends to focus the most on, because the benefits would be very substantial. Overall, they are
intended to ease staff workload and make the dataset more robust. That will in turn facilitate more
timely data analysis and completion of the annual report. Some of these recommendations are already
being implemented, but have yet to be completely achieved. Nonetheless, The Nisqually Reach Nature
Center hopes to successfully improve on all aspects of this project in order to keep it running smoothly
and generating useful data.

Discussion of actions from 2017 recommendations:
Review of 2017 Recommendations:
Recommendations and follow up actions for 2017 included:
1) Provide additional on-site mentoring and training for new and less experienced volunteers to
ensure surveys are consistently conducted according to protocol and that data forms are filled
out correctly. New volunteers and volunteers who request it will be paired with the intern or an
experienced volunteer who will provide mentoring.
This year experienced team leaders and coordinators provided on-site training, mentoring and support.
Newly formed teams should be tracked for effective teamwork as well.

2) Enter data into the online database within one week of survey. Perform quality control of the
data weekly. Review data sheets promptly for errors and/or other issues and resolve problems
promptly to minimize confusion later when analyzing the data.
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T. An intern entered data within a reasonable amount of time, quality control was consistent, and data
sheets were reviewed, and problems addressed.
A concern to address for 2018 is identifying emails with data mixed in with a multitude of other emails
so the data is located and entered in a timely manner.

3) Establish team leads and continue regular check-ins to improve coordination, ensure adequate
coverage of sites and facilitate timely data submission. Team leads will be selected for
reliability, attention to detail, promptness, and accuracy of data entry, and ability to lead and
guide volunteers. Team leads will be responsible for conducting quality control of data in the
field prior to submission.

Several team leads were long-term experienced, excellent leaders who tracked and supported their
teams well.
New teams without experienced leaders need additional support from the coordination team.

4) Continue regional networking to provide consistent and usable data for stakeholders and to also
continue discussions with PSEMP and WIPGRG regarding a regional database.
The citizen science coordinator attended regional workgroup meetings on a regular basis with the
intention of fostering rapport for the project and investigating different options for data hosting and
data visualization. Much progress was made in finding a long-term solution for data hosting; the plan is
to create a brand new WDFW webpage where PIGU data and other bird survey data will be hosted.
WDFW GIS staff will create GIS maps. Advanced data analysis is planned, pending funding of a doctoral
student working with the Washington Cooperative Fish & Wildlife Research Unit.

5) Provide database entry training for all volunteers.

The training session has not allowed for adequate time for database training. Some people learned how
to use the database without much trouble, while others still require further support to become
proficient. Some volunteered others were instructed remotely via email/phone and a few were able to
self-train. Data is entered by interns or other volunteers in cases where the data collector is
uncomfortable with electronic data entry.
6) Make further improvements to the online data entry system to facilitate easier input, viewing,
editing, and managing.
In general, the database in its current form has been user friendly.
7) Initiate scouting of previously identified breeding colonies as shown in the WDFW Puget Sound
Seabird Catalog to evaluate potential survey sites.
One Hope Island was scouted and monitored by kayak.
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The coordination team will continue to make contact with landowners for beach access at potential
survey sites.

8) Recruit more volunteers for Anderson Island, Ketron Island and Harstine Island sites to ensure
survey completeness.
This continues to be an important priority, as it is extremely difficult to coordinate volunteers remotely
and ensure consistent and complete surveys. The 2017 survey still lacked volunteers for all Island
colonies.
9) Strengthen efforts to conduct winter/non-breeding surveys, particularly September through
January, to provide a better sense of Pigeon Guillemot whereabouts and activity outside of the
breeding season.
Non-breeding survey efforts for the 2016-2017 season built upon the previous year, with greater
participation and greater consistency. Improvement is still needed to ensure timely initiation of
non-breeding surveys at the beginning of the season in September. Approximately nine colonies are
being surveyed regularly for the 2017-2018 non-breeding season.
10) Sharing findings of this project with the public can be achieved by developing a GIS map.
A GIS map of the Pigeon Guillemot breeding sites is included in this report (p. ___)
An interactive GIS map is in development by WDFW and will eventually be accessed via a link on the
NRNC website.

Recommendations for Changes to the Procedures and Program in 2018
Regional data storage and display work

Explore options for additional extended morning surveys and/or mid-day or afternoon survey data
which may yield information about patterns and frequency of feeding.
Hire interns for fall and winter terms. This should result in earlier compiling and analysis of data and
release of results, provide earlier feedback and reward to volunteers for their efforts, and allow
planning for the following season to begin earlier.
Post past season’s reports on NRNC website and/or create a 2 page high interest summary for the
public.
Pair new volunteers and those who request it with the intern or an experienced volunteer who will
provide additional mentoring.
Facilitate a more efficient process for submitting electronic copies of field data sheets to ensure all data
is accounted for.
Provide database training, probably at two venues.
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The non-breeding database user interface will be changed to obtain more complete anecdotal
observations.
Develop a standard for the minimum number of surveys in order for data to be included in statistical
analysis.

Non-breeding survey
A non-breeding survey is conducted monthly* at the majority of colonies except for Anderson, Harstine,
and Ketron Islands. No volunteers were available to conduct surveys for these colonies. The protocol
can be found as Appendix ____. During 2016/2017 survey, 9 colonies were surveyed. The survey
season runs from September through May. The purpose of the survey is to answer the following
questions:

_____________________________________________

Figure 12: PIGU in non-breeding plumage are observed from September through late-January and
early-February. Birds begin to return in numbers in breeding plumage in February and March. High
counts of zero in any series have been excluded for clarity. Surveys were continuous throughout the
entire winter survey season. An error in data management caused permanent deletion of data from
September and October of 2016. This may explain the sparseness of winter plumage data points
represented on the graph during that time. Pair bonding behavior is observed starting in March.
* a few sites were surveyed less consistently
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Conclusions
The 2017 season marked a milestone for this project; this marks the fifth consecutive year of monitoring
for some sites and thus there is sufficient data to establish a baseline. Accordingly, some conclusions
can be made from the population data. The transition to an online data entry system proved to be
positive overall, greatly reducing time spent managing data and providing a jumpstart to data analysis.
It also created a centralized location for our data, which facilitated easier sharing amongst collaborators
and others. It is also the first step in making our data more publicly accessible. NRNC intends to write a
follow-up report that includes statistical analysis and significance of the data we have collected, and
how this affects what questions we ask to survey or if we need to go more in depth at a site and things
such things like that. With having five years of data we can start to see some possible patterns to
explore and to grow and expand our research to include these patterns. This is an exciting time for this
program as a whole we can start to pay with our data and find out the story of these birds! As this
program grows, The Center hopes that the support for it also grows.
The monitoring team would like to continue the project in 2018 for the following reasons:
● Pigeon Guillemots are Puget Sound/Salish Sea dependent and widely distributed throughout the
Sound and are indicators of Sound ecosystem health.
● Volunteers develop citizen-science skills and connections to the Salish Sea and are very willing to
give time to the project. Their efforts contribute to the knowledge about this species in the
Sound.
● Additional years of study would substantially increase the robustness of the dataset and, over
time, provide population trends for the South Puget Sound Pigeon Guillemots.

Figure 13: Pigeon Guillemots “Sky trilling” (photo by Jeff Schwilk)
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Appendix: Acknowledgements and Volunteers
The fifth annual Nisqually Reach Aquatic Reserve (NRAR) and South Sound Pigeon Guillemot Breeding
Survey (2017) was completed with effort from many volunteers,community partners, and NRNC staff.
The dedicated volunteer monitors and their monitoring sites are listed in the table below. These 765
volunteers and substitutes showed up weekly by eight AM or earlier, regardless of weather, recorded
their observations, and sent in their completed data sheets.

Site Name
Andy’s Marine Park

Beachcrest

Big Fishtrap A
Briscoe Point

Burfoot Park

Butterball South

Butterball North

Flapjack Point

Gull Harbor
Hearthfire
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Volunteers
Merry McNutt
Connor McNutt
Ann Ingham
Bob Ingham
Laura Kraig
Anne Mills
Wendy Johnson
Dawn McHugh
Brieanna Brownawell
Toby Sieler
Matt Lamarind, Zack, Ben
Bert Stevens
Cynthia Coble
Cathy Tarabulski
Wendy Lippmann
Melody Mayer
Lilly Hamilton(guest)
Hal & Pat Michael
Anne Mills
Susie Vanderburg(guest)
Lesley Willardson
Jeffrey Lee
Keith Adams
Laura Kraig
Emily Cain
Matthew Morassutti
William Wiskes
Spencer Johnson
Leslie Cushman
Maria Ruth
Kathy Prosser
Rudy Prosser
Woody Franzen
Juli Hoza
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Higgins Cove
Hope Island NE
Jarrell Cove State Park

Ketron Ferry

Ketron SE and Ketron SW

Lyle Point

Mill Bight A
Mill Bight B

Mill Bight C
Totten @ Elizan A Tower

Totten @ Elizan A North
Totten@ Elizan B
Totten @ Elizan C
Totten @ Legacy
Walnut Rd. A
Walnut Rd. B
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Liane Heckman
Deborah Petersen
Rocky Lamb
Ann Lamb
Mike Raitt
William Wiskes
Keith Adams
Kristina Hill
Anne Mills
Yvonne Shevalier
Herman Gonzales
Nora and Paul Mena
William Wiskes
Keith Adams
Mike Melton
Jane Groppenberger
Sue Salo
Diane Harland
Lisa Knorowski
Judy Olsen
Carol Langford
Joy Gold
Judy Murphy
Joy Gold
Carol Langford
William Wiskes (extended survey), Katie Merritt
(guest)
Bill Langford
Judy McGinty
William Wiskes
Jack Havens
Jack Havens
Judy McGinty
Judy McGinty
Judy McGinty
Jim Witte
Judy McGinty
Leslie Demich
Sharon Bergquist-Moody
Colleen Allender
Eva Fitz
Cathy Smith
Colleen Allender
Leslie Demich
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Walnut Rd. C
Young's Cove A

Young’s Cove B

Young’s Cove C

Young’s Cove D

Eva Fitz
Sharon Bergquist-Moody
Cathy Smith
Sharon Bergquist-Moody
Peggy Butler
Julianna Hoza
Wendy Johnson
Spencer Johnson
William Wiskes
Cindy Eaton
Christina Muller-Shinn (guest)
Bonnie Mills
Wendy Johnson
Mike Melton
Spencer Johnson
Anne Mills
Wiilliam Wiskes
Stu Atwood
Gail Griswold
William Wiskes
Gail Griswold

Young’s Cove E

Mike Melton
Juli Hoza
Wyatt Harris

Young’s Cove F

Anne Mills
Walter Billingsley (guest)
Peggy Butler
Juli Hoza
Bobbie and Paul Moody
Terence Lee
William Wiskes
Brad Smith
Edith Rice

Zangle Cove A

Zangle Cove B
Zangle Cove C

The project would not have been possible without the contribution of time, talent, and efforts of the
following:
●

Nisqually Reach Aquatic Reserve Citizen Stewardship Committee for sponsoring the project.
Special thanks to Anne Mills for continued support in so many capacities including, but not
limited to assistance with coordination, serving as chief advisor, volunteer and intern
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recruitment, performing surveys, conducting community outreach, scouting new sites, giving
monthly updates at the NRAR CSC meetings, participation in the Puget Sound Partnership Puget
Sound Ecosystem Monitoring Program Marine Birds Workgroup, data quality control, and
reviewing and editing reports. Thanks also to Daniel Hull, chair, for providing opportunity for
sponsorship, for scouting Anderson and Ketron Islands by water, and giving encouragement and
appreciation throughout the year.
● The Whidbey Island Pigeon Guillemot Group: Frances Wood and Govinda Rosling for mentoring
and support since 2012, sharing materials/protocol, and being available to answer questions
throughout the season.
● William Wiskes, e, summer 2017 intern, for breeding surveys data management, scouting
surveys, volunteer coordination.
● Keith Adams, spring 2017 intern, for scouting surveys, data management, figure production, GIS
mapping, report writing, and report editing.
● Robin Bazan and Adam Green, Winter 2018 interns for report writing and editing, ________ - - ● Nathalie Hammel, Scott Pearson, and Peter Hodum, Puget Sound Partnership Puget Sound
Environmental Monitoring Program Marine Birds Workgroup, for pigeon guillemot subgroup
advisory roles and other support.
● Jeff Schwilk, Govinda Rosling, and Mike Melton for the use of photos.
● Ross Skinner and Hernan Gonzalez, boat captains, for taking volunteers to Ketron Island.
● Partnership with the following agency and private landowners made it possible for volunteers to
access beaches for monitoring:
Butterball Cove neighborhood group, Thurston County Parks, Anderson Island Parks, Smircich, Cushman,
Bedlington, Ulmer, Legacy Shellfish, Heckman, McHugh, Ryken, Hinds, McGinty, and Jensen properties
for access.
We would also like to thank Daniel Hull and Judy Murphy for reviews and suggestions in the completion
of this report.

35|Page

NRAR Pigeon Guillemot Monitoring Report 2017

