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

[modified by Karen Frey from Grebmeier et al. 2010, EOS 91]

 Lee Cooper Sampling and 
Analytical Tasks on Sir Wilfrid Laurier

• Sediment and Water Column 
Chlorophyll, 

• Nutrients, DOC (with Karen Frey)
• Seafloor video*
• Sediment Grain Size, TOC, C/N 

ratios and δ13C and δ15N of organic 
fractions

• Stable isotopes of oxygen

*Short edited segments from each DBO station are available on youtube.com. 
Search term “distributed biological observatory”
Full digital files for each DBO station are accessible for 2016-2019 on a Google 
drive, 



Freshwater flow through Bering Strait ~2300 km3 (2001) 
to ~3500 km3 (2014) (Based upon deep Atlantic salinity 
of 34.8)  

Woodgate (2018) Progress in Oceanography 160: 124–
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Runoff (up to 14% of 
surface water)

Melted sea ice <1% 
to 5.5% of surface 
water

Cooper, unpublished



Fractions of melted sea ice and runoff in surface 
waters (Low ice year – 2017)

Cooper, unpublished



Cooper, unpublished

Fractions of melted sea ice and runoff in 
surface waters (2018) 
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Brine injection

Melted sea ice

Freshwater end-member in 
Bering Strait δ18O = ~-19‰ 
(similar to Mackenzie River)
Cooper et al. 1997 
estimated -21.1‰ for Bering 
Continental Shelf Bottom 
water



Depth >100 m Salinity between 32.5 and 33.5













































Linked t-tests show that 
expected vs. observed is 
significantly different for 
most years

Equation based 
upon salinity of 
33.1 and δ18O = -
1.1‰



Assumptions 
δ18Oend-member of freshwater in Bering Strait inflow remains ~-
19.3‰

Salinity of upper halocline remains 33.1

change in freshwater volume is proportional to

(δ18Oend-member )(x)  = [(33.1) * original δ18O value of upper 
halocline)] relative to: 

(δ18Oend-member )(x)  = [(33.1) * new δ18O value of Upper halocline)]

Change from -1.1 to -1.6‰ corresponds to 45% increase in 
freshwater flow  



Acknowledgements

Many for help in collecting shipboard samples on many US, 
Canadian, and Russian Flagged Vessels

Cédric Magen and Dana Biasatti for mass spectrometric 
analysis; Alynne Bayard for GIS and video editing; Jackie 
Grebmeier for 30+ years of collaboration in the bering Strait 
region

National Science Foundation, National Oceanic and 
Atmospheric Administration, NASA, Bureau of Ocean Energy 
Management, Office of Naval Research, and North Pacific 
Research Board for funding support



Acknowledgements


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34

