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2016: A Year of Average Productivity and Provisioning at the Freeman Seabird 
Preserve 
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We report on the ongoing 
monitoring and restoration 
efforts of the Freeman Sea-
bird Preserve by Hawai'i 
Audubon since 2009, pro-
vide updates on the find-
ings from the 2016 breed-
ing season, and briefly dis-
cuss the plans for future 
monitoring, habitat restora-
tion, and predator control at 
the site. 
 
2016 Update This year we 
documented 226 active 
nests of Wedge-tailed 
Shearwaters (Ardenna 
pacifica, 'Ua'u kani) at the 
Freeman Seabird Preserve, 
 16% lower than the record count of 268 
nests in 2015.  Nevertheless, the annual 
population surveys continue to show a 
statistically significant trend (F = 34.4858; df = 1, 7; p = 0.001) 
with an average increase of 24.3 (+/- 11.7 S.D.) nests per year, 
which captures 85 % of the year-to-year variability in the time 
series (Fig. 1).  The decrease observed in 2016 mirrors a similar 
decline in 2010, after a period of warm-water conditions.  Yet, 
despite the decrease in the number of active nests after onset of 
the 2015-16 El Niño event, the overall trend for the colony did 
not change after 2016.   
   
The July 14 count of 226 nests was followed by a count of 91 
nests, after the peak hatching period (September 14).  This de-
cline represents a loss of 59.7 % of the nests during the two- 
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month period spanning hatching 
and the first month of the  
chick’s life.  Furthermore, the 
weekly monitoring of 60 nests  
between July and November 
revealed that 2016 was charac-
terized by high egg loss, with 
31.7% of the monitored eggs 
being lost.  Nevertheless, chick 
mortality was very low in 2016, 
with only 7.7 % of the moni-
tored chicks being lost.   
   
The colony monitoring also 
revealed that 2016 was charac-
terized by average phenology, 
similar to that documented in 
previous years.  In 2016, chick 
hatching dates spanned from 

August 1 to 21, with a mean of August 5 
(+/- 5.5 S.D. days).  These hatching dates 
fell in line with those from previous 

years, except 2010, when the mean hatching date was delayed 
substantially (August 19 +/- 9.0 S.D. days).  Chick peak masses 
were also comparable to those recorded in the past.  In 2016, they 
ranged from 411 to 630 grams, with a mean of 513.7 (+/- 52.4 
S.D. grams).  Again, the 2016 mean value fell in line with obser-
vations during “average” years (2010, 2012, 2013, 2014), was 
above those during a year of poor provisioning (2009) and below 
those during a year of good provisioning (2011).   
 
Furthermore, weekly monitoring of the chicks’ growth over time 
suggests that parents provisioned their chicks through early No-
vember in 2016, as evidenced by increasing body masses late in 
the breeding season (Fig. 2).  This pattern, which mirrors the 
findings of the 2014 and 2015 seasons, contrasts with the previ-
ous years, when chick masses peaked in late October / early No-
vember, and declined thereafter (Hyrenbach 2011, Hyrenbach & 
Johnson, 2012). 
 
In summary, these results suggest that the average productivity 
documented in 2016 was caused by a combination of factors.  
The monitoring data suggest that 2016 was a year of high egg 
losses and low chick losses, with average phenology and chick 
provisioning, in the context of the available time series (2009 – 
2016).  Despite the warm-water conditions observed during the 
summer, chick growth was not depressed in 2016.  Overall, chick 
peak masses were, on average, substantially higher in 2016 
(mean = 513.7 +/- 52.4 g S.D.) than in 2015 (mean = 496.8 +/- 
56.1 g S.D.).  This result suggests that, chick provisioning im-
proved after the transition from El Niño to La Niña conditions.  
 

Figure 1.  Trend in the number of Wedge-tailed Shearwa-
ter active nests at the Freeman Seabird Preserve, from the 
annual colony-wide census during the peak incubation pe-
riod (July 14), showing the best-fit linear slope from linear 

Example of egg predation observed 2016 
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Figure 2.  Time series of chick mass collected during the 
2016 breeding season, showing the mean +/- S.D., the me-
dian and the range of values (maximum – minimum). Sam-
ple size = 35 chicks. 
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While predation continues to pose a risk for shearwater chicks,  
2016 was characterized by low mortality, with only three monitor-
ing chicks being lost: two died and one disappeared from the nest.  
Nevertheless, 2016 was a year of high egg loss due to predation 
and abandonment.  While the traps and cameras did not reveal un-
usually high rat activity in the colony during 2016, a mongoose 
was trapped in the neighborhood late in the breeding season.   
 
The current La Niña is expected to weaken during the winter of 
2017, and to transition to ENSO-neutral conditions by late spring 
(See NOAA’s Climate Prediction Center ENSO Diagnostic Dis-
cussion, 
www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advis
ory/).  Based on these model predictions, we can anticipate that 
2017 will be another “average” year for Wedge-tailed Shearwater 
breeding at the Freeman Seabird Preserve.       
Altogether, the findings from 2016 underscore the dynamic condi-
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tions faced by breeding shearwaters, with their productivity 
being influenced by both ocean conditions and by predation 
pressure at the Freeman Seabird Preserve.   
 
Ongoing Efforts Habitat restoration efforts continued during 
2016.  From January through March, while the Wedge-tailed 
Shearwaters were at sea, Hawai'i Audubon Society members 
and other volunteers worked to remove alien plant species, to 
maintain natural nesting sites, and to create new artificial 
nesting sites.  Additional restoration and management efforts 
in 2017 will continue monitoring the colony and enhancing 
the breeding habitat at the Freeman Seabird Preserve. 
 
Habitat Restoration: From January through March, volun-
teers will remove alien plant species and will create new 
artificial nesting sites on the terrace.   
 
Colony Monitoring:  Population censusing and nest monitor-
ing for phenology, chick growth and reproductive success 
will continue in 2017, to augment the ongoing time series 
started in 2009. 
Predator Control:  Ongoing surveillance for predators is 
planned during the 2017 nesting season, to minimize and 
document predation by rats, cats and mongooses on breeding 
shearwaters.         
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Sunset & Shearwaters: Volunteer Appreciation Night 
Freeman Seabird Preserve  
Saturday March 18, 2017, 5pm to Sunset 
 
Honolulu Zoo Earth Day: Aloha ‘Aina Festival  
April 22, 2017 10:00 am – 3:00pm 
Learn what you can do to help the environment and see what local grass roots 
conservation groups are doing for you! Located on the stage lawn at the zoo.  
 
Manu o Kū Festival 
‘Iolani Palace Coronation Lawn 
May 20, 2017 11:00am – 3:00pm  
This event is free and open to the public. Celebrate the Manu o Kū – Kū’s Bird 
(White Tern) – Official Bird of Honolulu. To VOLUNTEER, contact Marjoire 
Ziegler at (808) 593-0255  
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Farewell to Our Shorebirds:  
Paikō Lagoon Wildlife Sanctuary 
April 15th, 2017 10:30am – approximately noon, East Honolulu  
Explore the lagoon while learning about Hawaii's visiting shorebirds. We may see 
some shorebirds (Kōlea, Ruddy Turnstone, Wandering Tattler) as well as a resi-
dent pair of Hawaiian Stilts, year round ʻIwa, Egrets & Herons, lots of urban birds 
& ducks.  Please RSVP to Alice with your name and phone number at 808-864-
8122. 
 
HAWAI‘I AUDUDON SOCIETY: 
STUDENT RESEARCH GRANTS  
Information & Application: www.hawaiiaudubon.org/programs 
Amount: Approximately $500.00  
Deadline: April 1st, 2017 

Upcoming Events, Field Trips, & Student Research Grants  
Please RSVP with name and contact information to  

Hawaii Audubon Society at (808) 528-1432 or hiaudsoc@pixi.com unless otherwise specified 


