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OUTLINE:
• DBO Concept
• Summary Matrix 2010 measurements
• Review DBO data templates
• Discuss concept of integrated databases and how it might be 
achieved
• Discuss possible joint analysis of data in integrated databases



Linking Physics-
Biology: the 

Distributed Biological 
Observatory
(DBOs)

• The DBO will focus on four 
regional “hotspot” locations 
along a latitudinal gradient 

• DBO regions exhibit high 
productivity, biodiversity, 
and overall rates of change

• The DBO will serve as a 
change detection array for 
the identification and 
consistent monitoring of 
biophysical responses

[see Grebmeier et al. 2010 for further information]



DBO- Repeated Oceanographic Sampling with Links
to  Community-based “research partnerships”

● Stations from prior & 
existing research 
programs:  SBI, 
RUSALCA, C30 SNACS, 
BOWFEST, ICESCAPES* IPY mooring

Links to prior & existing
Community-based 
Research:  SLI/Diomede
Pt. Lay, Barrow

* M8 mooring



Sea Ice Seasonality Shifts at DBOs 
(1979-2008) - early spring sea ice 

retreat, later fall ice formation

Based on SMMR and SSM/I Satellite-Derived Sea Ice Concentrations (1979-2008) Karen Frey, Clark University



Shifts  in  s ea  ice  pers is tence  and  Chl-a  concentra tion  from 
2003-2009 

Based on SSM/I Sea Ice Concentrations and the GlobColour (SeaWiFS, MODIS, MERIS) satellite time series



DBO 2010 “Pilot” Season: International cruises to 
Pacific Arctic

Vessel Country PI

Moana Wave USA Grebmeier
Alaskan 
Enterprise

USA Napp

Aaron Korea Lee

Xue Long China Zhao

Mirai Japan Itoh

Laurier Canada Fudge

ST Laurent Canada Carmack

Healy USA Arrigo

Healy USA Pickart

Annika Marie USA Ashjian

Khromov USA & 
Russia

Crane

http://pag.arcticportal.org

Barrow Canyon 
“hotspot” 

SCS “hotspot” 



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)

Additional leveraged programs both domestic and international

“Vision” for Distributed Biological Observatory



Examples of DBO Hydrographic Data 2010

Carin Ashjian-Annika Marie, August  2010

SE Chukchi Sea

Barrow Canyon

Svein Vogle-CGCS Sir Wilfrid Laurier-July 2010

Robert Pickart-USCGC Healy July 2010 

T°C

Robert Pickart-USCGC Healy Sept 2010 

T°C

T°C

Motoyo Itoh--RV Mirai October 2010 



Rich benthic communities on the western side of the 
Bering/Chukchi Sea system 1970-2010

[updated from Grebmeier et al. 2006a]

● “foot prints” of high 
benthic biomass reflect  
pelagic-benthic coupling 
and export of carbon to 
sediments 

● infaunal dominated by 
amphipods, bivalves, 
polychaetes, and sipunculids

Weingartner et al. 2005 [Carin Ashjian]



2010 DBO International Pilot Project (edit)



DBO 2011 International DBO 
Project



Bob Pickart-next ppt of preliminary 
hydrographic DBO results , then back to 

my ppt for data discussions and action for 
future



Draft DBO data templates

1. DBO matrix, with highlight box to click to go to raw data and perhaps composite 
maps

2. Data templates: 
• T, S, CTD (cnv files)
• Chemical parameters-see matrix (e.g., nutrients, DO)
• Biological parameters-see matrix (e.g., chl, phyto, zoop, benthos ID, 

abundance, biomass, size)
3. Need examples templates

• 2010 CTD data format: Bob Pickart (cvn files)
• Masterstn file (Grebmeier)-separate file (xls)
• Specific data files (need examples from different members)-jg example
• Readme files as metadata (jg file)

4. Timeline for data for DBO use by countries?



Grebmeier-Example Masterstn.xls file

• with additional parameter-specific data sets 
• need metadata (Readme file) to describe cruise, dates, sampling, analyses



Specific data file

-Infaunal taxa: abundance, biomass, dominant fauna
-Taxa files
-Sediment grain size
-Sediment chlorophyll
-Etc.



Metadata (Readme file)



Concept of integrated databases and how it might be achieved

1. PAG webpage where link data specific to DBO collections at one portal
2. Can maintain data sets at home site, but need meta data access on DBO site
3. Issue of QA/QC

Possible joint analyses of data in integrated databases



ACTION ITEMS: Lessons Learned from 2010 

1. Overall transfer CTD data from one Chief Scientist to next in DBO time field 
sequence worked; Useful? Need post data on come DBO data portal?
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