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       1.  ROBERT PICKART AND CAROLINA NOBRE 



Who’s Who 

Lead Role Contact information 
Bob Pickart P.O Lead rpickart@whoi.edu 

Carolina 
Nobre 

CTD Data cnobre@whoi.edu 

Andree 
Ramsey 

ADCP Data aramsey@whoi.edu 



Data Upload 
to WHOI 
DBO P.O. 

site 

Data made 
available on 
WHOI DBO 

P.O. site 
(linked to the 

main site)  
Data Analyst 
reviews data 

quality 

Time 

The Assembly Line 



Data Coverage  



Data Coverage - CTD 

All ctd crossings per year 



Data Coverage - CTD 

All ctd crossings per line 



Data Coverage - ADCP 

All adcp crossings per year 



Science Highlights  



Science Highlights 



Science Highlights 
Mean unforced salinity  



Science Highlights 
Mean unforced salinity  Mean upwelling salinity  



                    2. SVEIN VAGLE 



CCGS SIR WILFRID LAURIER  

EVERY JULY 2008-2015 

VICTORIA, BC – BARROW ALASKA 



SWL DBO Science:  Dutch Harbor to Barrow 
July 12 to July 23, 2015 
 
Science: 
 
• Continuous sea surface water monitoring (T,S,F,O2,weather)  

• Bird and mammal observations (Mammals from Victoria) 

• 54 CTD science stations (All planned stations completed this year) 

• 41 Rosette casts (Nutrients, Ba, O18, DIC/Alk, Chlorophyll) 

• 41, 150 kHz ADCP over the side  deployments (Backscatter and currents) 

• 41 Bongo plankton net hauls to 100 m or 10 m above seafloor (Stantek) 

• 40 Benthic sampling stations (U. of Maryland)  

• 12 C-OPS stations (Clark University) 

• 4 Phytoplankton incubation experiments (UVIC) 

• 20 Stations where water was collected for Methane and C13 analysis. 



Ship tracks and sampling stations, Sir Wilfrid Laurier, July 4-24   2010-2015 



Sir Wilfrid Laurier NE Pacific transects 
from Victoria BC to Dutch Harbor 

July 2008-2015 
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Sir Wilfrid Laurier DBO transects from 
Dutch Harbor to Barrow 

July 2008-2015 
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Survey of Arctic methane and nitrous oxide distributions 
w/ Lindsay Fenwick and Philippe Tortell (UBC) 
 

CH4  is produced by methanogenesis in 
anaerobic sediments and consumed by 
oxidation. 
 
N2O is produced by nitrification (aerobic) and 
denitrification (suboxic) and consumed by 
denitrification 







                   3. SHIGE NISHINO 



DBO3	moorings	during	July	2012	to	July	2014	

Fall bloom	
Fall bloom	

Turbid and low 
oxygen water	

[Nishino et al., 2015b]	

Turbid and low 
oxygen water	



Southern	Chukchi	Sea	hotspot	sec?ons		
during	the	13–17	September	2012	R/V	Mirai	cruise	

[Nishino et al., 2015b]	

Dome-like structure	

Strong stratification	

Nutrient regeneration	

RWW	



Southern	Chukchi	Sea	hotspot	sec?ons		
during	the	27	September–4	October	2013	R/V	Mirai	cruise	

[Nishino et al., 2015b]	

High Chl-a	

Dome-like structure	

Vertical mixing	



                    4. MIKE STEELE 
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60 m 

thermistors: ± 0.1°C 
2.5, 5, 7.5, 10, 

15, 20, 25, 
30, 35, 40, 

50, 60 m depth
pressure: ± 1 dbar 

20, 40 m, 60 m depth

SST 
salt switch 

The UpTempO buoy 

Deploy: 

In ice or water by ship, ice camp, air

Upper Temperature of the polar Oceans 



Chukchi UpTempO 

2015 
New: 25 m for shelves 



Chukchi UpTempO 

2015 

Year Day 

thermocline 

warm 
surface 

Also:  
•  4 m salinity ~ 31.5 
•  Surface winds 

Sensor 
string 
loss 

New: 25 m for shelves 



upward-looking	camera	

Licor	PAR	

Ballast,	Pressure	sensor	

Satlan;c	OCR	412,	443,	555nm	
Wetlabs	ECO,	Chl,	FDOM,	bb532	
Thermistor	

LICOR	PAR	
OCR	
Thermistors	

ECO	
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UpTempO	+	bioOp,cs:	
The	"WARM"	buoy	

V. Hill, B. Light, M. Steele 

WArming & 
irRadiance Measurements 

Also: 
•  50 m string for basins 
 
Future: 
•  3 x CT ! S for stratification 
•  Incoming PAR sensor 



The	"WARM"	buoy	
V. Hill, B. Light, M. Steele 

WArming & 
irRadiance Measurements 

2014 
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Heat budget: 



V. Hill, B. Light, M. Steele 

WArming & 
irRadiance Measurements 

2014 
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The	"WARM"	buoy	



Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

Ice Retreat ç Ocean Warming 



Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

Ice Retreat ç Ocean Warming 

Fast Slow 



"Ice edge loitering" 
Steele & Ermold, JGR (December, 2015) 

Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

Ice Retreat ç Ocean Warming 



"Ice edge loitering" 
Steele & Ermold, JGR (December, 2015) 
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"Ice edge loitering" 
Steele & Ermold, JGR (December, 2015) 

Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

SST (°C) 

ice conc. 

 -2          -1           0           1     2    3    4     5    

0.2    0.3     0.4    0.5    0.75 

2012	
July 8 

Explanation? 

Off-ice winds + 
warm SSTs 

Ice Retreat ç Ocean Warming 

Fast Slow 

~ 4-10 day time scale 



Keck,	Wassmann,	Strand,	Forest	
(1993,	2003)	

" A	slow	seasonal	progression	 	
	

+	
	

~	Weekly	“reset”	from:		
	

(i) 	Highly	stra,fied	loitering	MIZ	
	

to:	
	

(ii)	Less	stra,fied,	mixed	MIZ	
retrea;ng	rapidly	northward	

	

Ice	edge	ecosystem	?me	scales:	
A proposal 



DBO	Loitering 
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Alaska 
Russia 

Loitering Frequency (1989-2013) 

Isobaths: 
25, 50, 75, 100, 

500, 1000, 2000 m  

DBO 
section 4 


