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BOEM Information Need(s) to be Addressed: BOEM and the state of Hawaii have received
proposals to develop offshore renewable energy related projects within state and federal waters
surrounding the main Hawaiian Islands (MHI), and both agencies have formed a renewable
energy taskforce. Presently, there is increasing interest in research leases and commercial-scale
projects offshore the MHI. For example, the state is planning an inter-island power cable to
transmit electricity from renewable energy projects (wind) between the islands of Lanai and
Molokai to load centers on Oahu and possibly Maui. In addition to future infrastructure, such
cable-laying operations (especially lighted operations at sea) pose a ship-strike or grounding risk
to free-ranging seabirds that are prone to light attraction. Such risk is expected to vary according
to species, time of year, and environmental conditions. Currently there is a lack of quantitative
information that links distribution, movements, and behaviors among seabirds with physical
habitats in waters surrounding the MHI. More information is needed by BOEM to evaluate
potential environmental effects to seabirds and their oceanic habitats caused by installation of
new renewable energy infrastructure within OCS waters off Hawaii.

Total BOEM Cost: $900,000 Period of Performance: FY 2013-2016

Conducting Organization: U.S. Geological Survey

Principal Investigators: Dr. Josh Adams and Dr. Julie Yee
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Description:

Background: The MHI and associated offshore islets provide substantial breeding habitat for
more than a dozen seabird species including shearwaters, albatrosses, petrels, frigatebirds,
boobies, tropicbirds, and terns. Two main island species, the Newell’s Shearwater and Hawaiian
Petrel are listed under the Endangered Species Act (ESA) as threatened and endangered,
respectively. Presently, very little is known about breeding population sizes and trends, breeding
biology, and foraging ecology among MHI seabirds. The suite of seabirds that comprise the
Hawaiian community are uniquely adapted to relatively low productivity waters and patchy prey
resources. Several species co-depend on schooling predatory fishes and odontocete cetaceans to
locate and make available important forage fishes and squids, and therefore, certain Hawaiian
seabirds can be used to identify ocean regions of important community-level food-web
interactions and trophic transfer of energy. Furthermore, certain Hawaiian seabirds have adapted
ranging behaviors, morphologies and flight characteristics that capitalize on energy associated
with predominant wind patterns and wave energy. Hawaiian seabirds face increasing threats at
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sea including competition with fisheries, pollution and marine climate change. Increasing
interest in ocean-based renewable energy and certain activities associated with development of
these energy resources may pose additional risks for seabirds. For example, there is increasing
documentation of seabird interactions with wind-turbine structures, lighted facilities, and
elevated power lines on land and lighted ships at sea within OCS waters off Hawaii. Risk
depends on seabird behavior at sea (e.g., time per area, soaring flight behavior associated with
wind speed/direction and wave height/direction).

An ongoing study by USGS and BOEM, Developing and Applying a Vulnerability Index for
Scaling the Possible Adverse Effects of Offshore Renewable Energy Projects on Seabirds of the
Pacific OCS, seeks to establish a vulnerability index based on observations of seabirds at sea
recorded from ships and archived in extensive historic databases. These data primarily are
focused on the California Current and Eastern Tropical Pacific, and include much less
information regarding seabirds in OCS waters off Hawaii. The USGS is currently acquiring
behavioral data from seabirds in Hawaii and the California Current using sophisticated telemetry
techniques that enable measurements of flight behaviors associated with ranging patterns, wind
speed/direction, and sea-state. Furthermore, USGS and collaborators have generated predictive
models of fine-scale wind and wave fields for waters surrounding the MHI. This study will
provide additional detailed information linking abundant Hawaiian breeding seabirds with
coastal and offshore habitat utilization surrounding the MHI and help link surface wind and wave
direction data with proposed in situ seabird bird telemetry data.

Objectives: Increase BOEM’s understanding of at-sea habitat utilization and ranging behaviors
for seabirds breeding within the MHI by: (1) Conducting multi-species and multi-scale
quantifications of at-sea habitat utilization and ranging behaviors for seabirds breeding within the
MHI; and (2) compiling and providing an analysis of remotely sensed and model-derived habitat
data (e.g., chlorophyll concentrations, sea surface temperature (SST), sea surface height, sea
level pressure, and wind speed/direction) to examine habitat relationships that can be used to
predict species’ distributions and improve spatial vulnerability maps.

Methods: (1) Existing recent USGS telemetry-based information on at-sea utilization and
behavior (albatrosses, petrels), and past and ongoing information collected by other agencies
(e.g., NOAA), will be combined with new measurements of at-sea habitat utilization (Global
Positioning System (GPS), Ultra High Frequency (UHF), and Global Location Service (GLS)-
based telemetry and archival sensors) among the most abundant (and multi-species,
seabird/tuna/dolphin-affiliated), near-island foraging species (e.g., Wedge-tailed Shearwater).
For species that frequent MHI waters (e.g., Great Frigatebird), tracking deployments will be
targeted at significant roosting areas (e.g., Molokini off Maui Nui); (2) spatially-explicit habitat
modeling will be used to combine seabird utilization with oceanographic habitat to generate
mapped species probability distributions and multi-species data will be combined to delineate
community-level hotspot areas considering interannual differences of oceanographic conditions
and changing climate (ENSO etc.); and (3) numerical models will be generated that relate flight
behavior with fine-scale (2-6 km) winds and waves to evaluate 3-dimentional risk.

Current Status: Through July 2016, the following activities have been completed or are in
process:



Hi-resolution GPS tracking:

Completed GPS recoveries for 558 individuals throughout MHI (3 years, 5 species, 4
islands, 11 colonies); stand-alone time-depth-recorder (TDR) and coupled GPS/TDR
recoveries for high-resolution diving behavior for 223 individuals.

Completed tracking metadatabase (deployment/recovery statistics).

Completed custom programming to process GPS and TDR data and annotate individuals’
unique trips.

Working to complete QA/QC on per-trip basis.

Developing summary statistics to describe trips and mapping distribution and behavioral
classifications at sea: January—June 2016.

Trackline analyses associated with regional windspeed and direction: January—June 2016.
Deployed 12 wireless GPS transmitters on Laysan Albatross MS Thesis (San Francisco
State University, Max Czapanskiy) in development involving bio-logging data generated in
the MHI project.

Final report and tracking geodatabase (December 31, 2016).

Completed QA/QC on per-trip basis: Red-footed Booby, Brown Booby, Red-tailed
Tropicbird, Wedge-tailed Shearwater, and Laysan Albatross.

Developed summary statistics to describe trips and mapping distribution and behavioral
classifications at sea for Red-footed Booby and Brown Booby.

Wedge-tailed Shearwater diving initial file processing is complete, thresholds have been
heuristically determined, dive plots have been produced for QA/QC.

Laysan Albatross GPS/ACC data: wrote data extraction script (pulls spatial [lat lon] and
acceleration data from bin files.

Endangered Species satellite telemetry:

Hawaiian Petrel: In 2013 we worked with KESRP to deploy 5 satellite transmitters on
breeding HAPE from Hono O Na Pali, Kauai. In 2014, we worked with NPS Hawai’i
Volcanoes to deploy 5 satellite transmitters on breeding HAPE at Mauna Loa, Hawai’i.
Data recovered from both islands indicated region wide consistency in long-range foraging
loops and limited information on short, near island trips.

Satellite data have been archived and will be integrated with USGS legacy data since 2006
describing at-sea ranging behaviors for this species during the chickrearing season.
Newell’s Shearwater: In October 2014, we worked with KESRP to deploy 12 satellite
transmitters on “grounded” NESH fledglings. This study revealed remarkably consistent,
rapid dispersal from Kauai to distant North Equatorial Counter Current waters >2000 km
from the main Hawaiian Islands. It is unknown where adults forage during the breeding
season and overwintering areas also are poorly described.

Generated collaborative agreement with KESRP to initiate hi-res overland tracking of
Newell’s Shearwater on Kauai (GPS tags; at-sea data is secondary objective): July 2016.
Generated collaborative agreement with KESRP to compare grounded Newell’s
Shearwater fledglings with natural fledglings (satellite tags): October 2016.

Generated collaborative agreement with KESRP to examine Hawaiian Petrel non-breeding
season distribution and behavior at sea (geolocators): July 2016 — April 2017.

Final Report Due: December 2016
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