PASSIVE ACOUSTIC DETECTION
AND MONITORING
OF ENDANGERED WHALES
IN THE ARCTIC (BEAUFORT, CHUKCHI)

&

ECOSYSTEM OBSERVATIONS IN THE CHUKCHI SEA:
BIOPHYSICAL MOORINGS AND CLIMATE MODELING

Catherine L. Berchok!, Ph.D.
Phillip J. Clapham®, Ph.D.
Jessica Crance®, M.S.
Phyllis Stabeno?, Ph.D.
Jeff Napp®, Ph.D.
James Overland?, Ph.D
Sue E. Moore*, Ph.D.

'National Marine Mammal Laboratory
Alaska Fisheries Science Center

%pacific Marine Environmental Laboratory

®Resource Assessment and Conservation Engineering Divison
Alaska Fisheries Science Center

*National Marine Fisheries Service
Office of Science & Technology

7600 Sand Point Way NE
Seattle, WA 98115

Quarterly Report
Submitted to the Bureau of Ocean Energy Management, Regulation, and Enforcement (BOEMRE)

under Inter-Agency Agreement Number MO9PG00016 (AKC 083)
October 2010



Executive Summary

Through an Inter-Agency agreement (IA) between the National Marine Mammal Laboratory (NMML) and the
Minerals Management Service (MMS), NMML is conducting a dedicated multi-year study of the distribution and
relative abundance of endangered whales in the Chukchi Sea Planning Area and relate variation in those parameters
to oceanographic conditions, indices of potential prey density, and anthropogenic activities. This quarterly report
covers the period between 16 July 2010 and 15 October 2010.

The major activities during this period consisted of the completion of the Chukchi Sea Acoustics, Oceanography,
and Zooplankton (CHAOZ) cruise from 24 August through 20 September 2010. The cruise took place on the
chartered fishing vessel F/V Alaskan Enterprise. Twelve scientists, technicians, and observers participated on the
CHAOZ cruise. In addition, work has begun on the modeling component of the project, which aims to predict the
impact of climate change on the sea-ice characteristics and physics variables in the Chukchi Sea.

Introduction and objectives

The western Arctic physical climate is rapidly changing. The summer minimum sea ice extent in 2007 and 2008
covered an area which was 37% less than that of two decades ago. The speed of these changes was unexpected, as
the consensus of the climate research community just a few years ago was that such changes would not be seen for
another thirty years. As sea temperature, oceanographic currents, and prey availability are altered by this climate
change, changes in baleen whale species composition and distribution are expected (and evidenced already by local
knowledge and opportunistic sightings). In addition, the observed northward retreat of the minimum extent of
summer sea ice has the potential to create opportunities for the expansion of oil and gas-related exploration and
development into previously closed seasons and localities in the Alaskan Arctic. This combination of increasing
anthropogenic impacts coupled with the steadily increasing abundance and related seasonal range expansion by the
bowhead, gray, humpback, and fin whales, indicates that more complete information on the year-round presence of
large whales is needed in the Chukchi Sea planning area. Timing and location of whale migrations may play an
important role in assessing where, when, or how exploration or access to petroleum reserves may be conducted to
mitigate or minimize the impact on protected species.

This study has four component projects: oceanography, passive acoustics, zooplankton, and climate modeling. Each
component project is a technical discipline and will be coordinated by a Project Leader with extensive experience in
that discipline. Passive acoustic moorings, deployed concurrently with bio-physical moorings will provide
previously unattainable year-round assessments of the seasonal occurrence of bowhead, humpback, right, fin, gray,
and other whales in this planning area and their response to environmental changes (including oceanographic
conditions, climate, indices of potential prey density, and anthropogenic activities). Moorings permit observations
during long periods when ice covers the region, especially during the critical spring and early summer periods when
spring phytoplankton blooms occur. Such measurements are virtually impossible to obtain from ships, because of
the relatively short duration of cruises and severe limitations in the availability of ships able to work in ice-covered
seas.

The overall goal of this multi-year A study is to document the distribution and relative abundance of bowhead,
humpback, right, fin, gray, and other whales in areas of potential seismic surveying, drilling, construction, and
production activities and relate changes in those variables to oceanographic conditions, indices of potential prey
density, and anthropogenic activities.

The specific objectives are:

1. Assess the year-round seasonal occurrence of bowhead, gray, and other whale calls in the Chukchi Sea.

2. Estimate relative abundance of these whales.

3. Obtain two full years of biophysical measurements on the shallow Chukchi shelf utilizing moorings at three
sites, and collect hydrographic and lower trophic level data during deployment/recovery of the moorings.

4. Evaluate the extent to which variability in environmental conditions such as sea ice, oceanic currents, water
temperature and salinity, and prey abundance influence whale distribution and relative abundance.

5. Run the National Center for Atmospheric Research (NCAR) climate model (Community Climate System
Model: CCSM) for future projections using the sea ice extents from 2007/2008 as initial conditions.



6. Analyze multiple ensemble members from the NCAR model and other IPCC models to assess the future
variability of sea ice cover and extended sea ice free seasons during fall for the Chukchi Sea.

7. Evaluate whether changes in seasonal sea ice extent are resulting in a northward shift of Bering Sea cetacean
species such as fin, humpback, and North Pacific right whales.

8. Provide long-term estimates of habitat use for large whale species and compare this with predictions about
annual ice coverage in order to establish predictive variables to describe large whale occurrence.

Cruise activities and summary
Please see the 2010 CHAOZ cruise report for a full summary of activities and progress made during the cruise.
Post-cruise data analysis results and planning

Passive acoustic component

NMML Long-term moorings and sonobuoys:

The data from the long-term passive acoustic recorders will not be available for analysis until they are retrieved in
one year. Modifications to existing array localization code will be completed over the winter by Berchok. Current
short-term plans include an in-depth analysis of real-time sonobuoy recordings made during the cruise. When
possible, localizations of calling whales will be run to produce a finer scale analysis of whale distribution within the
Chukchi and Bering Seas.

Cornell Auto-detection buoy and noise modeling:

As was mentioned in the July 15™ quarterly report, a mutual decision was made by NMML and Bioacoustics
Research Program (BRP) at Cornell University to postpone deployment of their auto-detection buoy until the 2011
field season. The data from the long-term mooring will not be available for analysis until it is retrieved in one year.
We are waiting for an updated budget and timeline from BRP before submitting their proposal to contracting. Noise
modeling will begin after their contract is awarded.

Oceanographic component:

We successfully deployed seven moorings, which will measure biophysical data at three sites in the Chukchi Sea.
Temperature, salinity and nutrients were measured on each hydrographic line. First order processing has been done
and once the salinity samples are run, the final processing of the temperature and salinity data will be completed.
Nutrient samples were collected and frozen. The samples will be run in November. Final hydrographic data from
the cruise will be uploaded to the data base by December 31.

Zooplankton component:

Preserved zooplankton samples from the Tucker sled will be inventoried and sent to Poland by 11/15/2010 for
processing. It is anticipated that the resulting data will be returned by May 30. After applying our standard QC/QA
procedures those data will be ready for uploading in a database. Chlorophyll samples were placed ina — 80 °C
freezer and are awaiting chemical analyses. Most, but not all of the TAPS-6 data were initially processed during the
cruise. The remainder will be processed by December 31, 2010 and sections of total zooplankton biovolume will be
constructed. Final processing of the data will take place after the first of the year, when the TAPS-6 has a post
cruise calibration.

Climate modeling component:

We participated in the Arctic synthesis study workshop "Rapid change in Arctic Sea Ice: Assessing drivers and
future trajectories” during which both M. Wang and J. Overland gave presentations at the workshop. Very active
discussions were going on during the workshop. A manuscript about future climate projections by IPCC AR4



models is in preparation, and will be submitted by the end of November. The manuscript will provide a suite of
variables important to the marine ecosystem of the Bering and Chukchi Seas. An initial website of the projections
based on 6-models for the Bering sea (variables include sea ice extent, SST, SAT, SLP, wind (UV) and
precipitation) has been created and is running under the "Bering Climate" web site
(http://www.beringclimate.noaa.gov/projections.html).

Repair work needed

The dragging winch was damaged upon removal from the ship. We are planning to authorize those repairs along
with construction of a new base that will allow for easier attachment and removal from the ship. The CTD winch
will also be repaired and an easier attachment system will be investigated. The CTD frame was badly damaged on
the return trip from Dutch Harbor to Seattle when the ship encountered rough seas and one of the RHIBs became
unsecured and struck the frame. It cannot be repaired and will have to be replaced. We will work with the
manufacturer of the acoustic pingers used on our long-term passive acoustic array to obtain a product that does not
catch on fire.

Significant meetings held or other contacts made

10/7/2010: Berchok and Crance met with Sue Moore, Kate Stafford, and Manolo Castellote to discuss analysis
plans for the upcoming quarter.
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