2015: Another Record Population Count at the Freeman Seabird Preserve
During a Year of Low Productivity
By K. David Hyrenbach, Associate Professor of Oceanography, Hawai'i Pacific University, khyrenbach@hpu.edu
We briefly report on the ongoing monitoring and restoration efforts
of the Freeman Seabird Preserve by Hawai'i Audubon since 2009,
provide updates on the findings from the 2015 breeding season, and
briefly discuss the plans for future monitoring, habitat restoration,
and predator control at the site.

ʻOhai (Sesbania tomentosa) thrive on the Freeman Seabird Preserve
(Photo : D. Hyrenbach, June 2015)

2015 Update
This year we documented a new record number of nesting
Wedge-tailed Shearwaters (Puffinus pacificus, 'Ua'u kani) nesting at the Freeman Seabird Preserve. The yearly colony-wide
census during the peak egg-incubation period (July 14) yielded
268 nests, 24% higher than the 2014 annual count of 216 nests.
Altogether, the annual population surveys continue to show a
statistically significant trend (F = 57.85; df = 1, 5; p = 0.006)
with an average increase of 29.5 (+/- 10.3 S.D.) nests per year,
which captures 90% of the year-to-year variability in the time
series (Fig. 1). Thus, despite the low rates of increase observed
in 2013 (10%) and 2014 (7%), the 2015 count suggests the colony continues to grow, without reaching an asymptote (maximum
size).
The July 14 count of 268 nests was followed by a count of 92
nests, after the peak hatching period (September 14). This decline represents a loss of 65.7% of the nests during the two
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 2015 was characterized by high egg loss and chick mortality, with 33.3% of the
Figure 1. Trend in the number of Wedge-tailed Shearwater active nests at
the Freeman Seabird preserve, from the annual colony-wide census during
the peak incubation period (July 14), showing the best-fit linear slope from
linear regression (solid line) and the 95% confidence interval envelope
(dashed line).

A substantial number of eggs
were abandoned and did not
hatch in 2015.

monitored eggs and 25.0 % of the monitored chicks being lost.
While these large losses were caused by both predation and natural mortality, it is unclear to what extent the unusual precipitation
events at the Freeman Seabird Preserve during the summer of
2015 were a determinant factor. A more in-depth analysis of egg
and chick losses over the 7-year study period (2009 – 2015) will
examine the events of 2015 within a larger context.
The colony monitoring also revealed that 2015 was characterized
by average phenology, similar to those documented in previous
years. In 2015, chick hatching dates spanned from August 2 to
15, with a mean of August 7 (+/- 3.7 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 2015, they ranged from 299 to
580 grams, with a mean of 496.8 (+/- 56.1 S.D. grams). Again,
the 2015 value fell in line with observations during “average”
years (2010, 2012, 2013, 2014), and were above those during a
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Figure 2. Time series of chick mass collected during the 2015 breeding season, showing the mean +/- SD, the median and the range of values (maximum
– minimum). Sample size = 26 chicks.

year of poor provisioning (2009) and below those during a year
of good provisioning (2011).
Weekly monitoring of the chicks’ growth over time reinforced the
notion that 2015 was a year of average provisioning. In spite of
episodic periods of low trade winds in August and September, when
chick body masses did not increase, parents continued to provision
their chicks through early November, as evidenced by increasing
body masses late in the breeding season (Fig. 2). This pattern,
which mirrors the findings of the 2014 season, contrasts with the
previous years, when chick masses peaked in late October / early
November, and declined thereafter (Hyrenbach 2011, Hyrenbach &
Johnson, 2012).
In summary, these results suggest that the low productivity documented in 2015 was caused by a combination of factors. The monitoring data suggest that 2015 was a year of high egg and chick losses, but average phenology and chick provisioning, in the context of
the available time series (2009 – 2015). Thus, despite the warmwater conditions observed during the summer and fall, chick growth
was not depressed in 2015. Unlike what occurred during the 2009
El Niño event (Hyrenbach 2011), shearwater parents provisioned
their chicks through mid November in 2015.
While predation continues to pose a risk for shearwater chicks,
the high mortality observed in 2015 was attributable to multiple
causes. In particular, the monitoring suggests that the high losses of eggs and pipping chicks are attributable to natural causes.
While it is unknown whether parent shearwaters left their eggs
and chicks unattended more frequently in 2015, this year was
characterized by high precipitation and storminess. Thus, we
hypothesize that exposure and flooding contributed to the observed mortalities.
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On average, between four and five tropical cyclones are observed in
the Central Pacific every year, with the number ranging from zero to
11 in 1992 and 1994, respectively. In 2015, there were 8 hurricanes
and 7 tropical storms in the Central Pacific. Hurricanes Guillermo
and Hilda affected Hawai’i in August, and hurricane Ignacio passed
by in early September (www.prh.noaa.gov/cphc). Ongoing research
is needed to understand how these unusual atmospheric and oceanographic phenomena can impact the productivity and demography of
the Wedge-tailed Shearwater.
The current strong El Niño is expected to weaken through 2016, and to
transition to ENSO-neutral conditions during late spring or early summer. Yet, it is unknown whether La Niña conditions will follow (See
NOAA’s Climate Prediction Center ENSO Diagnostic Discussion,
www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/).
Based on these model predictions, we can anticipate that 2016 will be
another “average” year for Wedge-tailed Shearwater breeding at the
Freeman Seabird Preserve.

Ongoing Efforts
Habitat restoration efforts continued during 2015. 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 2016 will continue monitoring the colony and
enhancing the breeding habitat at the Freeman Seabird Preserve.
Habitat Restoration: From January through March, volunteers
will remove alien plant species and will create new artificial
nesting sites on the terrace.
Colony Monitoring: Population censusing and nest monitoring
for phenology, chick growth and reproductive success will
continue in 2016, to augment the ongoing time series started
in 2009.
Predator Control: Ongoing surveillance for predators is planned
during the 2016 nesting season, to minimize and document
cat predation on breeding shearwaters.
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