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Linking Physics to Biology:
the Distributed Biological Observatory (DBO)
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Distributed Biological Observatory:
Linking Physics to Biology

Core standardized ship-based sampling:

CTD

Chlorophyll

Nutrients

Ice algae/Phytoplankton (size, biomass and composition)
Zooplankton (size, biomass and composition)

Benthos (size, biomass and composition)

Seabird (standard transects, no additional shiptime)
Marine mammal observations (no additional ship time)

“Change detection array” — same measurements every year, process
Information in near real time <6 mos; detect regime shifts in rapid changes

Second tier ship-based sampling:

Fishery acoustics (less effort than standardized bottom trawling)
Bottom trawling (every 3-5 years)

DBO occupations by national and international science programs



Linking Physics to Biology: the Distributed Biological

Observatory (DBO)
6 occupations of Barrow Canyon transect in 2010
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Linking Physics to Biology: the Distributed Biological

Observatory (DBO)
6 occupations of Barrow Canyon transect in 2010
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Ecosystem Observations in Barrow Canyon:

A Focus for the International Distributed Biological Observatory (DBO)
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Newermber 11, 2012

+ Since 1980, sea ice persistence in the Bamrow Canyon (BC) region of the Distributed Biological Observatory
(DBO) has declined by ~3 days per year.

+ Heat flux during the 2010 DBO BC section was 3 times higher compared to that in 1993; heat flux was particularly
high in the Alaska Coastal Water. The ACW was warmer in July 2011 than July 2010, suggesting a continued

warming trend.

+ Zooplankton and benthic species composition vary by water mass type in BC; total zooplankton abundance was
greater in 2011 than in 2010.

Introduction

The Chukchi Sea continental shelf in the Pacific Arctic region (Fig 3.5) is influenced by the northward transport of
nutrient-rich Pacific water via the Bering Strait (see the Ocean essay for more information about Pacific Water flow
through the Bering Strait), which supports areas of high water column and benthic production on the southeast and
northeast portions of the shelf (citations in Grebmeler, 2012). Dramatic, broad temporal and spatial variation in
chlorophyll biomass in the Chukchi Sea has coincided with seasonal sea ice retreat and increases in seawater
temperatures. One of the key uncertainties in this region is how the marine ecosystem will respond fo seasonal shifts in
the timing of sea ice retreat and/or delays in fall sea ice formation.

The Distributed Biological Observatory (DBO; Fig. 3.5) is being developed by an international consortium of scientists in
the Pacific Arctic as a change detection array to systematically track the broad biological response to sea ice refreat and
associated environmental change that is occurring (Grebmeier et al., 2010). The DBO relies on coordinated,
international sampling by a network of ships from Canada, China, Korea, Japan, Russia and the United States. Specific
high productivity locations in the Bering and Chukchi seas are sampled on a repeated basis as research vessels transit
the Pacific sector of the Arctic. Additional measurements by satellite and moorings at the designated sites are providing
important time series data to develop an early detection system for biological and ecosystem response to climate
warming. The following report highlights specific findings at the DBO Barrow Canyon site (Fig. 3.5).
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Some 2012 PAG research cruises in Pacific Arctic Region
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R/V Mirai 2012 Arctic Ocean cruise
CTD locations (Sept.13th ~ Oct.4th)
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2012 Sea ice COﬂditiO AMSR2 Sea ncentration 90120915
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Arctic Sea Ice Extent

1980's Average
«» =0+ 1990's Average
»:2000's Average
2012(15t Lowest)
- 2007(2nd Lowest)
- 2071(3rd Lowest)
2008(4th Lowest)

Sea lce Extent (x10™ 6 km2)

3,475,781 km?Z (September 15, 2012)

éy change after the validation process in future.
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Comparison of surface salinity in 2012 with those in 2008, 2009, & 2010
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R/V Mirai 2012 Arctic Ocean cruise a o g"eg't“g('){zmeansw
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R/V Mirai 2012 Arctic Ocean cruise
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R/V Mirai 2012 Arctic Ocean crui
CTD location (Sept.13th ~ Oct.4th)
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SCH-12

Preliminary results from SCH-12 (July 16 to October 02) 7 Zepankon
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Preliminary results from SCH-12 (July 16 to October 02)
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Multi-frequency. Acoustic Zooplankton Eish Profiler (AsL Env. Sci.)
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Preliminary results of 2012 field experiments

Mooring observation at biological “hot spot”
AZFP measurement in the southern Chukchi sea (SCH)

Pug 2012 (UTC)
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One week echogram from Acoustic Zooplankton Fish Profiler (AZFP)
attached on SCH-12 between August 19 and 26, 2012

(Courtesy from Dr. Amakasu (Tokyo University of Marine Science and Technology))




Preliminary results of 2012 field experiments

Mooring observation at biological “hot spot”

AZFP measurement in the southern Chukchi sea (SCH)

Aug 2012 (UTC)
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One week echogram from Acoustic Zooplankton Fish Profiler (AZFP)
attached on SCH-12 between August 26 and September 2, 2012
(Courtesy from Dr. Amakasu (Tokyo University of Marine Science and Technology))




Preliminary results of 2012 field experiments

Mooring observation at biological “hot spot”
AZFP measurement in the southern Chukchi sea (SCH)

Sep 2012 (UTC)
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One week echogram from Acoustic Zooplankton Fish Profiler (AZFP)
attached on SCH-12 between September 2 and 09, 2012
(Courtesy from Dr. Amakasu (Tokyo University of Marine Science and Technology))




Preliminary results of 2012 field experiments

Mooring observation at biological “hot spot”
AZFP measurement in the southern Chukchi sea (SCH)

Sep 2012 (UTC)
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One week echogram from Acoustic Zooplankton Fish Profiler (AZFP)
attached on SCH-12 between September 9 and 16, 2012
(Courtesy from Dr. Amakasu (Tokyo University of Marine Science and Technology))




R/V Mirai 2012 Arctic Ocean ¢
Deployed mooring locations
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