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Arctic	
  Icebreaker	
  Coordinating	
  
Committee	
  



Record	
  September	
  warmth	
  for	
  Alaska	
  
mari6me	
  loca6ons	
  

	
  

Difference	
  from	
  average	
  (1981-­‐2010)	
  temperature	
  across	
  Northern	
  Hemisphere	
  oceans	
  in	
  
September	
  2014.	
  NOAA	
  map	
  based	
  on	
  satellite	
  data	
  (October	
  14,	
  2014;	
  www.climate.gov)	
  
	
  



At	
  St.	
  Paul	
  August	
  and	
  Sept	
  the	
  warmest	
  months	
  since	
  records	
  began	
  
in	
  the	
  1920s	
  and	
  at	
  Cold	
  Bay,	
  July-­‐Sept	
  2014	
  warmest	
  those	
  months	
  

since	
  1940s	
  

October	
  14,	
  2014	
  (www.climate.gov)	
  
	
  



Canada’ Three Oceans (C30) and the Distributed Biological 
Observatory (DBO) 

	





DBO	
  Integrated	
  Chlorophyll	
  a	
  (mg/m2)	
  during	
  July	
  2014	
  



SCIENCE-Basin 
JOIS/AON BGOS (Canada-USA-Japan) 

19 Sept-15 Oct 
4 day extension to 

deploy NIPR-GRENE 
moorings  

(as in 2012 and 2013) 

slope stations cut 

JOIS=Joint Ocean-Ice Study; AON=Arctic Observing Network; 
BGOS=Beaufort Gyre Observing System 

(courtesy Bill Williams, IOS) 
 



SCIENCE-Basin: JOIS/AON-BGOS 
Time series of freshwater content 

(coutesy Rick Krishfield, WHOI) 
 



Kugluktuk 
25 September 

Barrow, AK 
09 September 

Leg 1a 

Leg 2b 

Leg 2b (16d) 



R/V	
  Aquila	
  Sept	
  7-­‐Oct	
  12	
  Nome-­‐Nome	
  
ARCWEST/CHAOZ-­‐X	
  
BOEM/NOAA	
  funded	
  
40	
  moorings	
  at	
  16	
  sites	
  
CTD/Tucker	
  sled	
  tow	
  at	
  83	
  staYons	
  
133	
  Sonobuoys	
  deployed	
  
Visual	
  survey	
  while	
  underway	
  
Seabird	
  observer	
  while	
  underway	
  
2	
  week	
  tagging	
  leg	
  at	
  start	
  off	
  Pt	
  Hope	
  



R/V	
  Aquila	
  Oct	
  12-­‐20	
  Nome-­‐Dutch	
  



Chukchi Sea May 2014 
Photo by Amanda Kowalski     

Healy cruise 1401: Under-Ice Phytoplankton Blooms 
May – June 2014  

Chief Scientist: Kevin Arrigo, Stanford University  
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Cruise track   

14 transects  
12 ice stations  



  

Cruise track (zoomed in)    



  

Central Channel Section   

1 July 2010  



  

Central Channel Section   

1 July 2010  18 May 2014  



  

Central Channel Section   

1 July 2010  18 May 2014  



  

Central Channel Section   

1 July 2010  18 May 2014  



  

Central Channel Section   

1 July 2010  18 May 2014  



Chukchi Sea July  2014 
Photo by Tim Sullivan      

Healy cruise 1402: Assessment of the Pacific Water 
Boundary Current 

July 2014  
  Chief Scientist: Robert Pickart, Woods Hole Oceanographic Institution   



Cruise track     

10 transects  
5 moorings  



HLY1402 + Norseman II (Sep)    

ANS  

BOEM   

AON  

WHOI moorings  



HLY1402 + Norseman II (Sep)     

ANS  

BOEM   

AON  

BOEM   

WHOI moorings  UAF moorings  



Continuing  under-ice bloom study     

  

RADARSAT ice image on 2 July 2104  

SUBICE cruise track  



Continuing  under-ice bloom study     

  

RADARSAT ice image on 2 July 2104  

SUBICE cruise track  

HLY1402  



Northern shelf section  

  



Northern shelf section  

  



HLY1401 + HLY1402  

  







Kathy	
  Kuletz-­‐USFWS	
  2013-­‐2014	
  
Seabird	
  sampling	
  



Seabird	
  Prey	
  includes	
  copepods	
  to	
  inverts,	
  to	
  forage	
  fish	
  	
  
What	
  birds	
  eat	
  &	
  where	
  they	
  can	
  access	
  it,	
  drives	
  distribuYon	
  
But	
  liale	
  known	
  about	
  seabird	
  diet	
  in	
  NBS/ArcYc	
  	
  

	
  especially	
  post-­‐breeding	
  period	
  (criYcal	
  to	
  survival	
  ?)	
  	
  
	
  
age-­‐	
  0	
  &	
  1	
  walleye	
  pollock	
  

	
  	
  
Euphausiids 	
  	
  
	
  
age-­‐0	
  &	
  1	
  Pacific	
  cod	
  &	
  arcYc	
  cod	
  
	
  
forage	
  fishes	
  (capelin,	
  sand	
  lance,	
  myctophids,	
  juv	
  herring…)	
  
	
  
Also	
  –	
  squid	
  (important,	
  but	
  liale	
  known	
  about	
  them)	
  

	
  larval	
  &	
  juvenile	
  crab,	
  shrimp,	
  clams,	
  amphipods,	
  worms,	
  
etc	
  



2010-­‐2013	
   2014	
  
M
U
RR

ES
	
  

	
  A
U
KL
ET
S	
  

Seabird	
  surveys	
  on	
  4	
  cruises	
  in	
  2014	
  in	
  ArcYc	
  



2010	
  –	
  2013 	
   	
   	
  2014	
  

Short-­‐tailed	
  shearwater	
  distribu6on	
  
and	
  abundance	
  in	
  2014	
  was	
  very	
  
different	
  from	
  2010-­‐2013.	
  
	
  
Shearwaters	
  had	
  been	
  at	
  least	
  half	
  of	
  
all	
  birds,	
  throughout	
  N.Bering	
  	
  &	
  
Chukchi,	
  but	
  were	
  absent	
  in	
  2014.	
  

SHORT-­‐TAILED	
  SHEARWATER	
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2013	
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Shearwate
r	
  

84%	
  

NE	
  Chukchi	
  	
  

2013	
  

Auklets	
  
66%	
  

Murres	
  
8%	
  

Other	
  Alcids	
  
8%	
  

Shearwater	
  
10%	
  

Chirikov	
  Basin	
  

2014	
  

Auklets	
  
10%	
  

Fulmar	
  
6%	
  

Larids	
  
5%	
  

Murres	
  
17%	
  

Other	
  
Alcids	
  
7%	
  

Phalarope	
  
54%	
  

Hope	
  Basin	
  

2014	
  

Auklets	
  
67%	
  

Larids	
  
16%	
  

Murres	
  
6%	
  

Other	
  
Alcids	
  
2%	
  

Seaducks	
  
7%	
  

NE	
  Chukchi	
  	
  

2014	
  

Seabird	
  species	
  composi6on	
  by	
  DBO	
  	
  -­‐	
  2013	
  &	
  2014	
  
(2013	
  was	
  similar	
  to	
  previous	
  3	
  years;	
  2014	
  	
  had	
  different	
  species	
  &	
  abundance)	
  



	
  
	
  
	
  

Photo	
  by	
  Elizabeth	
  Calvert	
  Siddon	
  (NOAA/UAF)	
  

Most	
  auklets	
  occurred	
  in	
  
fairly	
  saline	
  waters	
  
(associated	
  with	
  higher	
  
zooplankton	
  abundance?)	
  

Seabird	
  Distribu6on	
  
varies	
  among	
  years	
  
	
  
Example:	
  
Total	
  Seabird	
  density	
  higher	
  in	
  
2012	
  than	
  in	
  2013,	
  especially	
  in	
  
N.	
  Chukchi	
  Sea.	
  
	
  
Auklets	
  (plank6vores)	
  [red	
  
circles]	
  accounted	
  for	
  most	
  of	
  
the	
  change	
  



THE	
  CSESP	
  DBO	
  LINE,	
  2013	
  	
  

Robert	
  H.	
  Day,	
  Arny	
  L.	
  Blanchard	
  and	
  the	
  CSESP	
  team	
  
Presenter:	
  Arny	
  L.	
  Blanchard	
  

Pacific	
  ArcYc	
  Group	
  Workshop	
  
Seaale	
  WA,	
  October	
  28-­‐29	
  



Introduc6on	
  

•  Chukchi	
  Sea	
  Environmental	
  Studies	
  Program—
industry-­‐funded	
  science	
  to	
  describe	
  and	
  understand	
  
ecosystem	
  of	
  NE	
  Chukchi	
  Sea	
  in	
  vicinity	
  of	
  oil	
  and	
  
gas	
  prospects	
  

•  Study	
  design	
  incorporates:	
  
– Ecosystem	
  approach	
  (mulYdisciplinary)	
  
– Seasonal	
  variability	
  (2–3	
  cruises/year)	
  
– Interannual	
  variability	
  (2008–present;	
  annually)	
  
– SpaYal	
  variability	
  (broad-­‐scale	
  grid	
  in	
  2011-­‐2012)	
  



Disciplines	
  
• 	
  Physical	
  oceanography	
  (CTD,	
  ADCP,	
  moorings)	
  
• 	
  Nutrients	
  
• 	
  AcidificaYon	
  (2011–12)	
  
• 	
  Zooplankton	
  (microplankton	
  added	
  2012)	
  
• 	
  Benthic	
  macrofauna	
  
• 	
  Benthic	
  megafauna	
  (trawling	
  2009–10,	
  camera	
  
	
  	
  [spoay]	
  2011–12)	
  
• 	
  Fishes	
  (trawling 2009–10, acoustics 2011–12) 
• 	
  Seabirds	
  
• 	
  Marine	
  mammals	
  
• 	
  MM	
  acousYcs	
  (moorings	
  nearby)	
  
• 	
  NOT	
  ALL	
  DISCIPLINES	
  AT	
  EVERY	
  STATION!	
  



Sampling	
  Design	
  

DBO LINE 

2008–2010 2011–2012 

2013 
Bird and 
Mammal 
sampling 



Physical	
  Oceanography	
  2013	
  

INSHORE CENTRAL 
CHANNEL 

B
U

R
G

ER
 

ST
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O
IL

 

•  Warm water 
nearshore. 

•  Cold meltwater 
on surface 
offshore. 

•  Cold, saline 
water on bottom 
offshore. 
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Biological	
  Oceanography	
  	
  
2008-­‐2013	
  

•  Demonstrates 
significant 
interannual 
variability. 



Benthic	
  Macrofauna	
  2008-­‐2013	
  

•  Significant	
  annual	
  
variability	
  with	
  
values	
  generally	
  
increasing	
  over	
  
Yme.	
  

•  SpaYal	
  variability	
  
appears	
  related	
  to	
  
water	
  circulaYon	
  
and	
  cold	
  pool	
  @	
  
Burger.	
  



Seabirds	
  2013	
  

Seabirds more 
abundant 
towards fall. 
 
High geographic 
variability. 
 
A general 
spatial pattern 
not clear every 
year. 

Total Seabird Abundance & Temporal Variability 



Ocean	
  Acidifica6on	
  

Depth (m) Depth (m) 

2013 was consistent 
with 2010-2012, 
showing that 
aragonite becomes 
undersaturated in 
bottom waters. 
 

Ω
A

r 

Depth (m) 



Conclusions	
  

•  MulYdisciplinary	
  study	
  demonstrates	
  high	
  
variability	
  in	
  each	
  component.	
  

•  Ecosystem	
  more	
  complex	
  than	
  first	
  thought!	
  
– Strong	
  spaYal	
  variaYons	
  in	
  biological	
  components,	
  
largely	
  aligning	
  with	
  physical	
  oceanographic	
  
characterisYcs.	
  

– Strong	
  temporal	
  variability	
  as	
  well.	
  



Sampling	
  2014	
  

•  New	
  emphasis	
  on	
  monitoring	
  lines—4	
  orthogonal	
  
to	
  coastline,	
  2	
  parallel	
  to	
  coastline	
  

NEW STATION 
EXISTING STATION 

HIGH-PRIORITY LINE 

LOW-PRIORITY LINE 



Find	
  out	
  more	
  about	
  the	
  
Chukchi	
  Sea	
  Environmental	
  
Studies	
  Program	
  (CSESP)	
  at:	
  

	
  
www.chukchiscience.com	
  



Bio-physical mooring NE Chukchi Sea  
2015-2020 (Science and Industry) 

[courtesy S. Danielson] 



NE	
  Chukchi	
  Sea	
  Circula6on	
  Studies	
  	
  	
  

Velocity	
  observa6ons	
  
•  High-­‐frequency	
  (HF)	
  Radars	
  (2009-­‐2014)	
  
•  Oceanographic	
  Moorings	
  (2008-­‐2014)	
  
•  Satellite-­‐tracked	
  Driters	
  (2011-­‐2014)	
  	
  
•  Vessel-­‐mount	
  ADCPs	
  (2009-­‐2014)	
  

Suppor6ng	
  data	
  and	
  models	
  
•  Meteorological	
  Buoys	
  (2008-­‐2014)	
  
•  Shipborne	
  CTDs	
  (2008-­‐2014)	
  
•  Towed	
  CTDs	
  (2012-­‐2014)	
  	
  
•  AUV	
  Gliders	
  (2010-­‐2014)	
  
•  2D	
  &	
  3D	
  Numerical	
  Modeling	
  

	
  

Academic	
  
UAF	
  
UW	
  
WHOI	
  
	
  Non-­‐Governmental	
  

Conoco-­‐Phillips	
  
Cully	
  Corp.	
  	
  	
  

NPRB	
  
Ogloonik	
  Corp.	
  

Ogloonik-­‐Fairweather	
  
Shell	
  
Statoil	
  

Ukpeagvik	
  Inupiat	
  Corp.	
  

Public	
  
AOOS/IOOS	
  

BOEM	
  
CIAP	
  
NOAA	
  
NSB	
  
NSF	
  
	
  

Partners	
  



hdp://dm.sfos.uaf.edu/chukchi-­‐beaufort/	
  

Online:	
  
• HF	
  Radar	
  Daily	
  Averages	
  
•  Blog	
  
•  Links	
  to	
  AnimaYons	
  
	
  



R/V	
  Aquila	
  Sept	
  7-­‐Oct	
  12	
  Nome-­‐Nome	
  
ARCWEST/CHAOZ-­‐X	
  
BOEM/NOAA	
  funded	
  
40	
  moorings	
  at	
  16	
  sites	
  
CTD/Tucker	
  sled	
  tow	
  at	
  83	
  staYons	
  
133	
  Sonobuoys	
  deployed	
  
Visual	
  survey	
  while	
  underway	
  
Seabird	
  observer	
  while	
  underway	
  
2	
  week	
  tagging	
  leg	
  at	
  start	
  off	
  Pt	
  Hope	
  



R/V	
  Aquila	
  Oct	
  12-­‐20	
  Nome-­‐Dutch	
  



END 




