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Core Projects: 

BEST Benthic Ecosystem Response to Changing Ice Cover in the Bering Sea (National Science Foundation ARC-0802290), Jackie Grebmeier and Lee Cooper, PIs

BSIERP: Patch Dynamics (North Pacific Research Board project O4.62), Andrew Trites and Chad Jay, lead shipboard PIs

Other Participating Projects: 

BEST: Sea Ice Algae, a Major Food Source for Herbivorous Plankton and Benthos in the Eastern Bering Sea (NSF ARC-0732767) 


PIs: Rolf Gradinger, Bodil Bluhm, Katrin Iken

BSIERP Project: Epi-benthic survey (NPRB project)

PIs: Jackie Grebmeier, Lee Cooper

Impacts of Sea Ice Variability and Polynya Formation on Biological Productivity in the Northern Bering Sea (NSF ARC-0713939)

PI: Karen Frey

Climate-driven changes in impacts of benthic predators in the northern Bering Sea (NSF ARC-0454454)

PIs: Jim Lovvorn, Jackie Grebmeier, Lee Cooper

North Pacific Pelagic Seabird Observer Program (NPRB Project 637)

PIs: Kathy Kuletz, David Irons

Optics under sea ice and heat absorption impacted by bioprocess (Chinese International Polar Year Program)

PI: Jinping Zhao, Ocean University of China

National Marine Mammal Laboratory shipboard marine mammal observation program

PI: Sue Moore 

Thin Ice: An Exploration of the Bering Sea at the Dawn of Global Warming A public education project for the International Polar Year- 2007-2008 PIs: Thomas Litwin
and Larry Hott
Chief Scientist:  Lee W. Cooper (lcooper1@utk.edu or cooper@cbl.umces.edu), ph. 865-974-2990, fax 865-974-7896, Chesapeake Biological Laboratory, University of Maryland Center for Environmental Science 

Other Participants

1. Dr. Jackie Grebmeier, University of Tennessee Knoxville (jgrebmei@utk.edu)

2. Dr. Chad Jay, Alaska Science Center, US Geological Survey (cjay@usgs.gov)

3. Mr. Anthony Fischbach, Alaska Science Center, US Geological Survey (afischbach@usgs.gov)

4. Dr. Andrew Trites, University of British Columbia (a.trites@fisheries.ubc.ca)

5. Mr. Perry Pungowiyi, Native Village of Savoonga (gnunguk@hotmail.com)

6. Ms. Gay Sheffield, Alaska Department of Fish and Game (Gay.Sheffield@alaska.gov)

7. Dr. Jim Lovvorn, University of Wyoming (lovvorn@uwyo.edu)

8. Mr. Joseph Bump, Michigan Technological University (jkbump@mtu.edu)
9. Dr. Rolf Gradinger, University of Alaska Fairbanks (rgradinger@ims.uaf.edu)

10. Ms. Rebecca Neumann, University of Alaska Fairbanks (rebecca1509@gmx.de)

11. Ms. Sarah Story, University of Alaska Fairbanks (story@sfos.uaf.edu)

12. Mr. Christian Morel, Our Polar Heritage IPY Project

13. Mr. Ed Davis, University of Tennessee, Knoxville (edavis8@utk.edu)

14. Dr. Boris Sirenko, Zoological Institute, Saint Petersburg (marine@zin.ru)

15. Dr. Thomas Litwin, Smith College (tlitwin@email.smith.edu)

16. Larry Hott, Florentine Films/Hott Productions, Inc. (hott@florentinefilms.org)

17. David Litz, Litzfilms, (dutch@litzfilms.com)
18. Mr. Markus Janout, University of Alaska Fairbanks (janout@sfos.uaf.ed

19. Dr. Jinping Zhao, Ocean University of China, Qingdao (jpzhao@ouc.edu.cn)

20. Mr. Yutian Jiao, Ocean University of China, Qingdao (jiaoyutian@ouc.edu.cn)
21. Dr. Dale Chayes, Lamont-Doherty Earth Observatory, Columbia University (dale@ldeo.columbia.edu) (Seattle to Dutch Harbor only)

22. Mr. Steve Roberts, University Corporation for Atmospheric Research (sroberts@ucar.edu)

23. Mr. Tom Bolmer, Woods Hole Oceanographic Institute (tbolmer@whoi.edu)

24. Dr. Karen Frey, Clark University (KFrey@clarku.edu)

25. Ms. Elizabeth Labunski, US Fish and Wildlife Service (elizabeth_labunski@fws.gov)

26. Mr. Jeff Wilson, BBC Natural History Unit, Bristol, UK (jeff.wilson@bbc.co.uk)

27. Mr. Michael Kelem, BBC Natural History Unit, Bristol, UK (route e-mail through Jeff Wilson)

28. Mr. Stephen De Vere, BBC Natural History Unit, Bristol, UK (route e-mail through Jeff Wilson)

29. Mr. Craig Kasemodel, Central Middle School of Science (Anchorage) Polar TREC teacher (kasemodel@mac.com) 

30. Mr. Scott Hiller, Scripps Institution of Oceanography (shiller@ucsd.edu)

31. Dr. Sue Moore, National Marine Mammals Lab, shipboard marine mammal observation program (Sue.Moore@noaa.gov)
32. Dr. Clarence Pautzke, North Pacific Research Board (cpautzke@nprb.org)
33. Ms. Nora Deans, North Pacific Research Board (nora.deans@nprb.org)
A. CORE PROJECT SUMMARY

Patch dynamics is a conceptual approach to ecosystem and habitat analysis that emphasizes the dynamics of heterogeneity within a system.  Benthic-oriented measurements have been taken in the northern Bering Sea for many years because the region is known to support highly productive benthic communities and food resources for benthic-feeding apex predators, including gray whales, bearded seals, walruses, and diving sea-ducks—all of which are important for subsistence hunting by local Bering Sea communities. Continued benthic sampling is planned in the St. Lawrence Island area to complement the planned field studies of walrus  distributions.  Recent studies (e.g. Grebmeier et al. (2006; Science 10 March 2006: Vol. 311. no. 5766, pp. 1461 - 1464) suggested that climate warming may change the present benthic-dominated northern Bering Sea ecosystem to one more pelagic in nature, similar to the southern Bering Sea—a direct result of changing trophic interactions. Specific evaluation of dominant infaunal prey of walrus (e.g., bivalves, gastropods, and polychaetes), will be undertaken during the benthic field component of this BSIERP-BEST walrus-prey patch dynamics study.  We will plan to place these studies in the context of retrospective benthic data sets collected over the last 20 years in the region. We will be evaluating the spatial heterogeneity of benthic infaunal population and sediment tracers in oceanographic context at coarse scales (20 nm) to evaluate overall effects on ecological processes. We will also strive to develop scaling strategies and limitations for extrapolating information from the small scale (3-5 nm) used for our walrus-prey patch dynamics study to larger (10-20 nm) and even regional (50-100 nm) scales in order to evaluate information from the local ecosystem to overall northern Bering Sea regional scale in which the walrus reside. 
B. FIELD SAMPLING

OVERVIEW OF HLY0801 FIELD SAMPLING

This 14-day walrus-prey patch dynamics study jointly funded by the National Science Foundation (BEST)and the North Pacific Research Board (BSIERP)will primarily evaluate the ice-oceanographic ecosystem supporting a highly productive benthic prey field for walrus and spectacle eider predation. The core sampling at each station will include a CTD deployment (technical support provided through NSF agreement with Scripps Institution of Oceanography), water column  collections to document the chlorophyll , nutrients  and stable oxygen-18/oxygen-16 distributions, carbon supply to the sediments (using sediment respiration incubations) and benthic measurement of in-faunal  populations (van Veen grabs) and epifaunal populations (using a benthic camera system and qualitative  epibenthic collections).  A Chinese polar science team that previously worked in 2007 on Healy will determine optical conditions in the water column following recovery of the CTD. They will also deploy to the ice at some stations where sea ice sampling is also being accomplished. Walrus populations to be utilized in satellite tracking studies will first be identified through a helicopter survey followed by tagging on-ice using small boat, helicopter, or crane use from the ship, as conditions dictate.  A total of 30-40 benthic stations will be occupied, and efforts will be made at least once per day to position the ship so that nearby sea ice can be sampled by the Gradinger et al and Wu et al. research groups from the port side while aft and starboard sampling are simultaneously underway.  Access to the ice will be ideally from the ship crane directly although use of small boats and the helicopter may be necessary under some conditions.  The Lovvorn efforts relating to wintering spectacled eiders will be coordinated with the Jay et al. walrus surveys and tagging to insure that all objectives of the core patch dynamics project are achieved.  The Kuletz et al. led bird observer program will be based on the bridge and will be underway when the ship is transiting. Marine mammals observations will also be conducted from the bridge and through the deployment of expendable, passive acoustic sonobuoys, which will deployed in a brief over the side operation (Moore). The Frey research project will coordinate transmission of satellite imagery and data to the ship to follow blooms as well as to integrate other ice edge processes into the shipboard research plan. 

The planned epibenthic sampling will involve use of a hand-deployed benthic camera system that was field-tested in July 2007 from the Sir Wilfrid Laurier in the Bering and Chukchi Seas. This benthic camera system is a stand-alone system consisting of a surface-held video camera connected by electronic cable to a camera lens, lights, and laser pointers, all enclosed in a small metal cage, that allows independent deployment and fine control for real-time benthic imaging measurements. Ultimately, we plan to analyze the digital video imagery to determine epifaunal abundance and composition using visual analysis software (SigmaScan Pro 5.0 from Systat) that allows automatic scaling of photographs to determine faunal counts and composition, along with size frequency measurements (see http://www.systat.com/products/SigmaScan/?sec=1000). We will subsequently utilize cluster analyses, multi-dimensional scaling, and environmental parameter analyses using multivariate ecological analysis software recently developed for PRIMER v6 (Plymouth Routines in Ecological Research, Plymouth, UK (see http://www.primer-e.com). Epifaunal imagery abundance and biomass estimates will  be compared to quantitative epifaunal size-associated biomass data from Dr. Jim Lovvorn (University of Wyoming) that were collected during 2006-2007epibenthic trawling efforts undertaken in the northern Bering Sea. We will utilize data collected to convert abundance and size to a rough estimate of biomass over a specific surface area.


A BBC cinematographic team (Frozen Planet, BBC Natural History Unit) will be aboard the ship and will utilize the helicopter and ice excursions on a not-to-significantly-interfere basis with scientific data collections.  Results of filming will be part of a public outreach effort to be marketed by the BBC, with short, credited film clips also to be available for non-commercial use by NSF and academic researchers. A second cinematography effort is planned by Florentine Films and Hott Productions (http://www.florentinefilms.org/) in support of “THIN ICE” a planned two-hour documentary film about the impact of climate change, contamination and commercialization on the ecosystem and peoples of the Bering Sea.  Christian Morel, Our Polar Heritage IPY Project (http://www.ourpolarheritage.com/en/accueil.php and http://www.morel-photos.com/index.php), will also be aboard to contribute professional photographic expertise that will be available for non-profit educational use during and after the cruise.  Other outreach efforts are planned through the participation of Ms. Nora Deans, outreach coordinator for the North Pacific Research Board, and we are also expecting to have aboard one K-12 teacher with joint support from the North Pacific Research Board and the NSF-funded PolarTREC program. 

The following schedule is tentative for this cruise, with the ship sampling time in draft form until at sea. Sampling locations are shown on Figure 1 and coordinates are tabulated in Table 1. Changes in this station sequence are likely as a result of ice conditions and walrus distributions.  We will also pick some additional tighter-scale benthic sampling stations that will be dictated by walrus distributions

March 13:
Ship departs Dutch Harbor

March 14:
Transit to North Bering Sea sampling area (Figure 1). 

March 15-16:
Sampling begins at VNG1 and NWC5 and moves northeast toward St. Lawrence Island on the SWC and NWC lines: NWC4, SWC4, SWC4A, VNG3.5 (6 stations) 

March 17-18:
VNG3, NWC4A, CD1, VNG4, NWC3, DLN3 (6 stations)

March 19-20:
DLN2, NWC2.5, NWC2, VNG5, SWC2, SIL1 (6 stations)

March 21-22:
SEC1, SEC2, SEC2.5, POP3A, SIL3, POP4 (6 stations)

March 23-24
SEC3, NEC2.5, NEC1, NEC2, NEC3 (5 stations)

March 24-25: Transit to Dutch Harbor

March 26:
Healy docks at State/Coast Guard dock, Dutch Harbor

Table 1. Draft plan for intended movement of Healy during HLY08-01, March 13-26, 2008

	Station Name
	Latitutde (°N)
	Longitude (°W)
	Depth (m)

	VNG1
	62.0183
	-175.0622
	67

	NWC5
	62.0562
	-175.1991
	80

	NWC4
	62.3876
	-174.5503
	70

	SWC4
	62.2414
	-173.7408
	56

	SWC4A
	62.4124
	-173.4359
	55

	VNG3.5
	62.5687
	-173.5721
	60

	VNG3
	62.5528
	-173.8429
	62

	NWC4A
	62.5606
	-174.1848
	64

	CD1
	62.6741
	-173.362
	60

	VNG4
	62.7498
	-173.4072
	61

	NWC3
	62.7799
	-173.8768
	68

	DLN3
	62.8990
	-174.5856
	77

	DLN2
	63.2708
	-173.7448
	74

	NWC2.5
	63.0298
	-173.4423
	65

	NWC2
	63.1148
	-173.1350
	72

	VNG5
	62.9665
	-172.9851
	60

	SWC2
	62.9141
	-172.2867
	50

	SIL1
	63.0953
	-171.2921
	50

	SEC1
	62.9915
	-170.2677
	40

	SEC2
	62.6060
	-170.9483
	37

	SEC2.5
	62.4967
	-171.8469
	42

	POP3A
	62.5678
	-172.2941
	43

	SIL3
	62.4383
	-172.3106
	48

	POP4
	62.4003
	-172.6906
	60

	SEC3
	62.2808
	-171.5641
	47

	NEC2.5
	62.4728
	-170.9581
	42

	NEC1
	62.7551
	-169.5866
	49

	NEC2
	62.4272
	-170.0591
	30

	NEC3
	62.0569
	-170.6288
	35


NOTE: There are two moorings in our study area that should be surrounded by a “DO NOT GET CLOSER THAN 5 MILES CIRCLE”: Location in 2007 (seeking updated information for 2008):
1. 06BS-8 Mooring (Top Instrument at 22 meters), 62° 11.6334'N/ 174° 40.0587'W

2. 06BSP-8 (ADCP at 60 meters), 62° 11.727'N/ 174° 39.591'W

C. FIELD OPERATIONS AND ORDER OF SAMPLING FOR A GENERIC STATION
· Position ship if possible to facilitate deployment of teams on ice from the port side of the ship (~once daily, daylight conditions; possibly more than once daily if requested)
· Starboard and aft shipboard operations underway while ice teams are deployed
· Helicopter operations interspersed, daylight hours

· CTD deployment from starboard winch (T/S, chlorophyll, nutrients, O-18, bottom water for respiration cores), 

· Optics underway using Seamac winch; UV meter is hand-deployed; benthic camera system is also hand-deployed. 

· Net collections using zooplankton net from stern
· Benthic collections (5-7 van Veen grabs, 2 HAPs multi-corer deployments).

· Recover ice teams from sea ice to ship
· Transit to next station

APPENDICES FOR COLLABORATIVE PROJECTS ONBOARD HLY0801

APPENDIX A Gradinger et al. The primary goals of our study are to determine the biomass, diversity, production and fate of ice algae in the BEST study area. This task will be accomplished by a combination of physical, chemical and biological field measurements during ship expeditions, combined with experimental studies. During this expedition we want to measure specifically: (1) measure chemical (nutrients, salinity) and physical parameters (ice thickness, snow depth, ice temperature, light) of sea ice and the under-ice water layer; (2) describe and quantify the temporal and spatial variability of ice algal parameters (algal pigments, taxonomic composition, size spectra, POC, PON, 13C ratio) over a range of relevant ice characteristics and other physical and chemical gradients observed in the study area; (3) quantify the primary production of ice algae (using labeled precursors); (4) quantify the same parameters as in objectives (1) and (2) for the phytoplankton immediately under the sea ice (scale of cm to meters) and quantify algal pigments and 13C stable isotope ratio in benthic sediments; (5) determine characteristics of sedimenting particles (species/particle type, algal pigments, PON, POC, 13C and 15N) by deploying drifting short term (<24hours) sediment traps under Bering Sea ice; (6) determine stable isotope composition (13C, 5N) in selected zooplankton and benthic taxa including surface sediments in addition to the isotopic measurements on ice algae, phytoplankton and sedimenting material mentioned above; apply mixing models to assess the importance of the two end-members in pelagic and benthic consumers (ice POM, pelagic POM).

We propose to use the following sampling approach to be modified based on time/station availability:

Ice and water samples will be taken on all three floes per station, and water and benthic samples by net and grab hauls, respectively, will be sampled from the vessel. While on station, sampling will be done from a suitable ice floe along the side of the ship but small boat operations and helicopters will need to be used to reach additional ice floes or when no suitable ice floes are nearby the selected station location. All modes of operation have successfully been used by the PIs during Arctic expeditions in 2002, 2004 and 2005 onboard the icebreaker Healy. The three floes per site will be selected to cover the typical ice condition range observed for that station in terms of floe size, snow depth and ice thickness based on the standard ice observations. Realizing the time constrains of this expedition the plan will be modified as requested by the chief scientist. Sampling on the ice will be done with ice corers, water samplers and CTD. Temperature, salinity, light (PAR range) and chlorophyll fluorescence of the upper water column (upper 30m) will be determined with a SEACAT 19plus CTD lowered by hand through an auger hole in the ice. A simultaneous 2π sensor reading (LICOR instruments) at the ice surface will provide a reference for the light readings. These readings will occur away from the ship’s influence and will provide unbiased by ship movement information on the near-surface hydrography of the BEST region and help detect near-surface under-ice phytoplankton blooms. Replicate ice cores per ice floe will be sectioned into 10-20 cm thick sections and placed into separate containers directly after coring to avoid brine loss to assess Chl a, POC, PON, stable isotope ratios, and NO2, NO3, SiO4, PO4 concentrations. We propose to deploy small sediment traps (diameter 10 cm, aspect ratio 1:10, filled with 0.2μm filtered sea water) through holes at three locations for more than 12h.

We request 2L from three water depths from the CTD for water POM characterization. A suite of ca. 5 zooplankton species occurring throughout the study area will be selected and sampled at each station with 50 cm ring diameter 200 μm mesh plankton net lowered from the Healy. Benthic sediment and common benthic primary consumers will be collected using replicate Van Veen grabs (0.1m2, 3 replicates per station). Small sub-samples of surface sediment will be taken for benthic chlorophyll and stable isotope measurements with syringe corers before the grab is opened, and samples will be stored frozen until further processing. Remaining grab samples will be sieved immediately over 1mm mesh and 4-5 benthic target species selected as representatives of the benthic food web. We hope to co-ordinate the pelagic and benthic sampling effort with the other teams onboard the Healy to minimize required station time.

Primary production measurements will be done with either in-situ incubations (4 hours if station time allows for it) or simulated in-situ incubations (need running sea water, about 20l /min to maintain in-situ temperature).

Request for support from USCGC Healy:


- Polar bear guard


- 10 gallon unleaded fuel (for ice augers, power generator)


- 2 sleds


- transport to/from sea ice (crane/helicopter/small boat)


- freezer space: -80 deg C freezer (for pigments/lipids), -30 deg C freezer (for water samples), 


- +4 deg C room: to melt ice cores

lab request: similar to SBI request. 

Participants: 3



APPENDIX B. Impacts of sea ice variability on biological productivity in the Bering Sea, Karen Frey, Clark University:

The Bering Sea is among the most productive marine ecosystems in the world, supporting important commercial fisheries, subsistence resources for Native Alaskans, and large populations of marine birds and mammals that have fluctuated in the past as a result of cyclic regime changes. However, some higher trophic organisms have moved into the threatened (Spectacled Eiders) or endangered (Stellars sea lions) category, suggesting ecosystem change may be in progress. With additional shifts becoming apparent as seasonal sea ice declines as a dominant feature in this high-latitude shelf environment, we have no clear understanding of how climate warming and associated changes in sea ice cover will influence ecosystem structure and function. This research will utilize satellite remote sensing data to investigate linkages between sea ice variability, polynyas (persistent openings in sea ice cover), and chlorophyll biomass throughout the northern Bering Sea region.  The approach of the study will be to integrate measurements of sea ice extent and melt onset (through QuikSCAT, ERS radar scatterometer, and SSM/I passive microwave data) with phytoplankton blooms (through SeaWIFS and Terra/Aqua-MODIS derived concentrations of chlorophyll-a). 

Participant: 1 
APPENDIX C. Seabird Observations: Kathy Kuletz, US Fish and Wildlife Service, Anchorage, AK; 

The U. S. Fish and Wildlife Service (USFWS) is undertaking an at-sea program utilizing ships of opportunity, with the goal to update our seabird database and improve efforts to use them as indicators of change in the North Pacific/Arctic oceans.  A seabird observer is tentatively scheduled to be onboard HLY0801 to take advantage of oceanographic and biological data in relation to seabird distribution and abundance. The USFWS seabird observer will be equipped with all necessary field gear, including a laptop computer with integrated GPS for data recording.  Following established protocols, the observer will conduct surveys during daylight hours, recording all marine birds and mammals within a set transect width.
Participants: 1-2

APPENDIX D. Measuring and modeling habitat use by Spectacled Eiders wintering in the Bering Sea, Jim Lovvorn, University of Wyoming
In 2007, the North Pacific Fishery Management Council established the Northern Bering Sea Research Area, which is closed to bottom trawling until a fishery management plan is developed.  Areas must be identified for protecting marine mammals, threatened species, snow crabs, and Native subsistence, followed by research in remaining areas to assess possible effects of bottom trawling.  Between St. Matthew and St. Lawrence Islands, the principal threatened species is the Spectacled Eider (SPEI), whose world population winters there.  The eiders’ dispersion was consistent in the 5 years they were located between 1996 and 2001; however, a limited search in 2006 suggested that their distribution has changed.  Such shifts would alter current perceptions of viable habitat for SPEI, and modify delineation of areas to be protected.  Such delineations might also be influenced by population trends.  In conjunction with walrus surveys funded by NSF BEST and NPRB BSIERP, we propose to characterize the current dispersion of SPEI from ships’ helicopters, and count the population from fixed-wing aircraft.  Eider dispersion will be compared with recent and concurrent surveys of benthic prey, and used to test and refine a model that predicts where eiders can maintain positive energy balance.  This model will indicate how the location and extent of SPEI habitat has changed over 35 years, and how possible future changes can be considered in fishery management plans.

APPENDIX E: Optics under sea ice and heat absorption impacted by bioprocess: Dr. Jinping Zhao Ocean University of China
Summary
A high resolution Profiling Reflectance and Radiometer (PRR, 18 wavelengths at 313-875 nm) including profiler PRR800 (down welling irradiance and upwelling radiance sensors) and surface sensor PRR810 (down welling irradiance sensors) will be used for optical observations on HLY0801. A Compact-CTD (MCTD) with chlorophyll and turbidity sensors will be used to collect reference data for the optical studies. PRR800 and MCTD were mounted on a frame and were lowered to about 100 m from ship at the side facing to the sun (or at any side when the sun is invisible). PRR810 was set up near the deployment location to observe the down welling irradiance at surface for reference. PRR/MCTD profiling casts were conducted at most CTD/Rosette stations when light, open water and time were suitable. The sampling frequency of PRR800/810 is 5Hz and for MCTD is 10Hz. During a recent Canadian cruise the deployment usually took 20 minutes and was conducted simultaneously with CTD/Rosette cast. 

Four kinds of samples for optical analysis will be obtained by filtering a water sample: a film (diameter 47mm, aperture 0.7(m) for detritus (particulate), two films (25mm, 0.7(m; one in tinfoil, one in plastic box) for phytoplankton and a bottle of 100 mol water filtered through 0.2(m film for gelbstoff (yellow matter). Water samples at depth of 5 m, 20m and chlorophyll maximum will be collected from the Niskin bottles after CTD/rosette is on the deck (referred as Phyto in the rosette sampling log). All samples will be stored and frozen in the -20(C freezer at ship.

A surface sensor PRR810 will be temporally mounted on the ship to observe downwelling irradiance with a sampling interval of 60 seconds. If a suitable ice flow is found while on station the MCTD and PRR800 will be lowered to the depth about 120 m successively in an ice hole by an under-ice frame to measure the irradiance and radiance under ice. A surface sensor PRR810 will be mounted at ice surface to observe downwelling irradiance during PRR800 deployment. The required on-ice deployments of the two Chinese participants for this on-ice work will occur primarily at the same stations as the deployment of the sea ice group (Gradinger et al.), Appendix A.  Participants: 2 

APPENDIX F. Marine Mammal Observations: Sue Moore, NOAA Alaska Fisheries Science Center, Seattle WA

Baleen whales, such as bowhead and gray whales, must find dense patches of prey to forage effectively.  A shift in peak sighting rates of foraging gray whales from the northern Bering to the southern Chukchi Sea1 and detection of gray whale calls over-winter 2003-04 in the western Beaufort Sea2 suggest that this species may be changing its feeding and migratory habits in response to population growth, climate change, or both3.   Bowhead whales over-winter in polynas in the northern Bering Sea, but their behavior and movements prior to the onset of the spring migration into the Chukchi Sea are poorly known4.  In recent years, the regular occurrence of feeding bowheads near Barrow in late summer suggests that this species too may be changing foraging and migratory habits.  

The use of passive acoustics to detect the distinctive calls of large whales in offshore Alaskan waters has become a reliable tool5.  Currently, five autonomous recorders are deployed in the western Beaufort Sea to detect calls as part of a study of bowhead whale feeding ecology near Barrow, Alaska.  While the lexicon of typical bowhead calls has been described, there are very few data to link whale behaviors to specific calls.  Furthermore, recent recording of complex song from this species offshore from West Greenland6 suggests that, if it occurs in the Bering Sea bowhead population, this type of acoustic display may be confined to a brief period in early spring. 

During the HEALY08-01 cruise, marine mammal observations will be undertaken primarily via deployment of expendable sonobuoys to listen and record marine mammal calls (including ice seals), and secondarily by conducting a visual watch from the ship.   A sonobuoy will be deployed over the side of the ship during the final approach to a sampling station.  Ideally, recordings will be made over several hours (up to 8 h endurance/sonobuoy) while the ship maintains station roughly 1-2 km from the sonobuoy deployment site.  Primary objectives of this sampling include:  (1) identification of calls coincident with observed behaviors of bowhead whales; (2) detection of patterned calling, or song, in bowhead whales; (3) identification of calls of gray whales, or other temperate-water whale species (e.g., fin, humpback); (4) recording of walrus and ice seal calls, relative to numbers seen; (5) description of ambient noise levels in various classes of sea ice.  Visual sampling of whales and ice seals will, as practicable, be conducted in partnership with walrus and seabird observations. These data will contribute directly to studies of baleen whales and ice seals underway at NOAA/AFSC National Marine Mammal Laboratory.  

Refs.

1) Moore et al. 2003. Can. J. Zoo. 81: 734-742.

2) Stafford et al. 2007. Arctic 60(2): 167-172.

3) Grebmeier et al. 2006. Science 311 (5766): 1461-1464

4) Moore and Reeves 1993. The Bowhead Book, pp. 313-386, Allen Press, Inc.

5) Moore et al. 2006. BioScience, 56(1): 49-55.
6) Stafford et al. in prep. J. Acoust. Soc. Am.
APPENDIX G. Thin Ice: An Exploration of the Bering Sea at the Dawn of Global Warming. A public education legacy project developed for the International Polar Year- 2007-2008: Thomas Litwin, Smith College, PI. 

In recognition of the Earth’s polar regions and their importance to the global environment, 2007-2008 has been designated as the International Polar Year (IPY).  The IPY mission is to advance the science and social science that is contributing to our knowledge of these environments, the environmental challenges they face, and to bring national and international attention to regions undergoing dramatic change. In response, Thin Ice began production in 2007 and will serve as an IPY legacy education/outreach initiative, featuring the Bering Sea ecosystem, the people and cultures that reside within this natural system, and the role climate change will play in their joined futures. The project promotes the formal and informal education goals of the National Academies and the IPY Joint Committee. Thin Ice has been formally acknowledged by the IPY Joint Committee as a participating education/outreach project.

Thin Ice is a multi-platform education project that serves to engage and educate the public about the Bering Sea environment and its diverse cultures. With the Bering Sea as a natural laboratory, the project will examine the broader implications of climate change for the region and its people. The regional and global implications of changing earth and ocean systems are overarching themes. 

Educational products will include a website developed in cooperation with the National Oceanic & Atmospheric Administration, a 2-hour PBS documentary film co-produced with Florentine Films, an online teachers guide, radio series, and book. The narrative devise for attracting public and student attention, engaging their imaginations, and retaining their interest is an exploration of the Bering Sea marine environment. Native community members, scientists, social scientists, and Alaskan community leaders contribute to the narrative structure, while the Bering Sea—its people and wildlife—provide a constant source of new images, ideas, personalities, cultures, and opportunities for introducing scientific, traditional knowledge and social science information. 

The Thin Ice project in the context of the IPY represents an exceptional educational opportunity to advance the public’s understanding of an important northern ecological and cultural environment. The project assembles and structures a wide array of information and issues, addresses them from an interdisciplinary perspective, using the mystique of the Bering Sea and maritime exploration as a vehicle to engage and inform the public. Educational gateways are created for audiences that might not otherwise consider, or develop an understanding of broader global climate issues.

Thin Ice is designed to foster both cross-cultural understandings and realize our commonalities. Through science and social science we can understand and appreciate our differences. Equally important, we will find that regardless of our differences, we are unified in our dependence on our environment, and the ecosystems within which we live. 













