Meeting with Dr. Jackie Grebmeier
The University of New Hampshire
CoRE Interdisciplinary Arctic Working Group
Wednesday, Oct 4, 2017
Morse Hall 

Attendance: Jackie Grebmeier, Cameron Wake, Kathy Duderstadt, Liz Burakowski, Jennifer Brewer, Kai Ziervogel, Jenn Dijkstra, Mark Milutinovich, Simon Kraatz, Diane Foster, Ruth Varner

Summary 
1. Biodiversity as a potential collaborative theme for UNH
2. Develop relationships with Canadian colleagues and potential participation in the new Distributed Biological Observatory lines in Baffin Bay and the Atlantic
· FRAM -- Frontiers in Arctic marine Monitoring
· BBOS -- Baffin Bay Observatory System
· David Barber and Soren Rysgaard (U. Manitoba)
· 2018 Ocean Science Meeting, 11-18 February in Portland Oregon. Session: "The Distributed Biological Observatory: An Expanding Change Detection Array in the Marine Arctic" 
3. Underwater technology 
· Autonomous gliders
· Underwater communication among swarms of gliders 
· Challenge: "power hungry" in cold waters
4. Coastal Zone is understudied   
· Arctic-COLORS
· Sensors on autonomous gliders to survey coastal regions 
5. Fisheries -- Particularly important in Atlantic, with Iceland and Norway already seeing increases 
· Science needed to inform policy 
6. Ocean acidification – Room for more laboratory experiments on shellfish
7. Synthesis efforts needed in the Atlantic Arctic region  (similar to PacMARS or SOAR in Pacific) 
· What long-term (30 yr) measurements are available in Arctic? 
· Where are the "hot-spots?"
· What are local Atlantic/Arctic communities doing already in terms of observation?
8. Always establish relationships with local Arctic communities (and preferably other US and International researchers) before beginning observational campaigns. 

Note: Jackie gave us a copy of her book: Grebmeier, Jacqueline M., and Wieslaw Maslowski. "The Pacific Arctic Region." Ecosystem Status and Trends in a Rapidly Changing Environment (2014).                         – A synthesis of articles from the Pacific Arctic Group
(Contact Kathy Duderstadt if you’d like to borrow it.)        


Motivating Questions

Guiding Question:  How can research efforts at UNH contribute to the NSF Navigating the New Arctic key question: "How will the dramatic changes in sea ice alter marine ecosystem structure and primary productivity?"
· How will primary productivity change with decreasing sea ice and snow cover?
· How will species distribution and associated ecosystem structure change with the evolving cryosphere? 
· How will Arctic change affect the long-range transport and persistence of biota? 
Additional questions: 
· How can the Distributed Biological Observatory (DBO) inform research in other disciplines? 
· What is the status of marine biological observations beyond the Pacific Arctic region?  Is there a need to extend long-term measurements to Baffin Bay and the east coast of North America? 

Detailed Notes from the Meeting: 

Round-table introductions
Liz Burakowski -- Albedo, snow-cover, ski industry
Cameron Wake - Regional Arctic Climate Change
Aleutian Low strengthening (precipitation rates similar in shape to "hockey stick" temp graph) 
Jennifer Brewer - Fisheries (official and unofficial) -- NE herring
Kai Ziervogel - Microbial Ecology
Metabolic microbes, organic nitrate matter, marine snow
carbon from surface to deep ocean, biological pump
efficiency of microbes, thin layers, hot spot for microbes, 
both from top and re-suspension from bottom
Jenn Dijkstra
Lidar and sonar to identify ocean benthic characteristics
Remote sensing and underwater video
mainly tropics and coral,
Invasive Species, abiotic factors affect dynamics. 

Temperature changes seen in Pacific Arctic 
Top… 6-7 degrees
Bottom… 2 degrees

Fisheries 
Impact being seen in Norway - Arctic cod. 
https://www.theguardian.com/world/2016/apr/25/cods-country-the-secret-of-norways-monster-fish-bonanza
Also Iceland 
https://www.reuters.com/article/us-heatwave-iceland-fish/feature-iceland-reaps-riches-from-warming-oceans-as-fish-swim-north-idUSKCN1BW02T 


Terrestrial Carbon
“Old carbon” enters ocean from rivers
Microbial loop

LTER in lagoon system in Beaufort  
https://www.nsf.gov/news/news_summ.jsp?cntn_id=191300 
"NSF has made a $5.6 million, five-year grant to establish a Long-Term Ecological Research (LTER) site along the northern Alaskan coast that will focus on the interactions between land and ocean that shape coastal ecosystems in the Arctic over different time scales….UT Austin scientists, in collaboration with researchers at the University of Alaska Fairbanks, Oregon State University, the University of Texas at El Paso, the University of Massachusetts at Amherst and the University of Toronto Mississauga, will lead the research."

Ocean Acidification
There is room for more lab experiments on the impact of acidification on clams. 
e.g., https://cen.acs.org/articles/95/i20/shellfish-adapt-ocean-acidification.html
Jackson Estuarine Lab

New Pan-Arctic DBO-style "lines" planned 
FRAM - Frontiers in Arctic marine Monitoring (5 lines?) 
http://www.arcticfrontiers.com/wp-content/uploads/downloads/2017/Arctic%20Frontiers%20Arena/Svalbard%20Symposium/Soltwedel_Thomas.pdf 
https://www.awi.de/en/science/special-groups/deep-sea-research/observatories/fram-ocean-observing-system.html 
BBOS -- Baffin Bay Observatory System  -- currently applying for funding
David Barber and Soren Rysgaard (U. Manitoba) 
http://www.asp-net.org/sites/default/files/website_files/BBOS_6%20Apr.pdf 
https://beta.theglobeandmail.com/news/national/arctic-researchers-propose-plan-to-monitor-baffin-bay/article28751737/?ref=http://www.theglobeandmail.com& 
Note: Jackie Grebmeier and Sue Moore are leading a session titled 
"The Distributed Biological Observatory: An Expanding Change Detection Array in the Marine Arctic" -- at 2018 Ocean Science Meeting, 11-18 February in Portland Oregon
https://agu.confex.com/agu/os18/preliminaryview.cgi/Session28168 

All DBO data is being sent to the Arctic Data Center in Santa Barbara 

Suggested Contacts at NSF
Will Ambrose (contact for NSF AON)
 although in process of finding a replacement
Simon Stevenson -- good person to contact (David Kennedy mentioned this as well) 

East Canadian program "ARCTIC NET" has been replaced (Jackie couldn't recall the name).  
Laval, Quebec, Winnepeg, Dave Barber (Baffin Bay) 
 http://www.arcticnet.ulaval.ca/ 


DBO strategy
· Identify Hot Spots
· ~10 moorings per transit line 
· Idea of identifying a specific regime that researchers add to their cruises
· Also used to ground truth NASA satellites

Autonomous Gliders are a significant component of the DBO 
Glider that observes both atmosphere and ocean... 
People:
Olivia Lee -- https://directory.iarc.uaf.edu/olivia-lee 
Seth Danielson -- http://www.uaf.edu/cfos/people/faculty/detail/index.xml?id=78 
Peter Winsor -- http://www.uaf.edu/cfos/people/faculty/detail/index.xml?id=73 
Jessica Cross (NOAA/PMEL) - Saildrone 
Able to navigate through fast currents of Bering Strait
Craig Lee - U. Washington - http://seaglider.washington.edu/   
Under-ice glider -- making biological measurements
Note:  this is a goal of ASIAQ too (KTH in Sweden)
Could UNH become involved in using gliders for new DBO lines in Atlantic?
Some gliders capable of going out for 3 months at a time.
Swarms of autonomous vehicles
Would require better underwater transmission of data 
DARPA interested in payload projects to attach to gliders 
measure how seafloor roughness changes with traffic

Difficulty with instruments in the Arctic
· Power-hungry in cold waters
· “Benthic rovers” requires too much power
· Moorings mostly observed near bottom characteristics (to survive under ice)
(most are 5 m above ocean bottom)

Acoustics
· "Burst Sampling" 
· Shell Oil - acoustic mooring to study marine animals
· Takes a year for data to come back
· Issues with using active acoustics and disturbing whales

Coastal zone is understudied 
· Arctic-Colors (Joe Salisbury) 
· Autonomous gliders can enter coastal zone
· DBO relies on local communities in the Pacific-Atlantic region to study coastal zone.
· Communities want to know what changes are occurring 
· Information also available from BOEM and NOAA (Commercial Fisheries)

Involvement of local communities (social sciences)
· What is being done (or planned) for local community participation in Canada and Greenland?
· Always need to consult local community organizations and attend local community meetings before beginning any observational campaign
· PacMARS -- http://pacmars.cbl.umces.edu/
· NPRB -- http://arctic.nprb.org/
· Alaska Eskimo Whaling Commission - http://www.aewc-alaska.com/
· What are the organizations on the East Coast?
· NSF Arctic social sciences took a year off of funding Arctic research in order to go to Arctic and ask the questions we need to know before planning research... This information should now be available. 
Contact: Dr. Anna Kerttula de Echave --https://www.nsf.gov/pubs/2015/nsf15109/nsf15109.jsp?org=NSF

Satellites and remote sensing
Karen Frey (Clark University, MA) --does much of the satellite - DBO work 
Josefino Comiso - NASA - https://science.gsfc.nasa.gov/sed/bio/josefino.c.comiso 

BIODIVERSITY  
Where are the biodiversity hot spots in N. Atlantic / Arctic region?
Where are the long-term (30 yr) datasets?

Collaborations with Canada
Arctic Council Working Groups 
Circumpolar Biodiversity Monitoring Program (CBMP) 
https://www.caff.is/about-the-cbmp 
Biodiversity - Pan-Arctic
Local Communities have already contributed information
Canada - Native governments
NSF - likely also provides workshop funding 
Contact David Barber -- Baffin Bay - Greenland / Denmark / Canada
Quebec Labrador Foundation -- https://www.qlf.org/ 

Synthesizing Observations
· Lots of data out there...with high level folks collecting it.
· NSF would like to see this data put to use. 
· How do we collect and organize what is already going on?
· Synthesize existing research before proposing something new.
· Determine areas of interest and find out what datasets exist
· Unfortunately lots of the data is classified. 

Paleoclimate - IP25(?) as sea ice marker

Methane 
Laura Lapham - https://www.umces.edu/laura-lapham 
Chesapeake Biological Lab
Joel Johnson - UNH - Svalbard
Coring and what's left behind once methane leaves
Patrick Crill (Sweden) - Ruth Varner's PhD advisor 

Political and funding climate
Is more funding on the way?
Rear Admiral David Titley - emphasize Senate acceptance of climate language
Martin Jeffreys (ONR- OSTP) -- help advocate for ocean biochemistry 
Funding in ONR dipped for a while but is now back up
Physical Sciences
Protecting Navy assets
Homeland Security
ADAC - Navy 
Foundations
Pew Foundation has an Arctic section
http://www.pewtrusts.org/en/projects/protecting-life-in-the-arctic 
Gordon and Betty Moore Foundation -- actually funds things 
https://www.moore.org/article-detail?newsUrlName=perspective-a-look-beyond-the-arctic-sea-ice-at-vast-life-supporting-ecosystems 

Organizations of DBO
· Pacific Arctic Climate Ecosystem Observatory, PACEO -- Pacific Arctic Group
· IARPC DBO team -- https://www.arcus.org/witness-the-arctic/2016/3/article/26063 
· https://www.iarpccollaborations.org/teams/Distributed-Biological-Observatory 
· Korean participation in DBO -- good collaborations 
· Great interest in ecosystem research 
· Observer status in Arctic Council 
· Also economic interests in Arctic - energy, shipping, building ice-breakers 
· http://digitalcommons.mainelaw.maine.edu/cgi/viewcontent.cgi?article=1342&context=oclj
· http://library.arcticportal.org/1902/1/Arctic_Policy_of_the_Republic_of_Korea.pdf



Other notes from the day:

Jenn Dijkstra -- UNH Visualization
· Idea of an interactive 3-D visualization of changing Arctic ecosystems
· How ecosystem would change as Arctic ice melts
· What would happen if made choice to open fisheries or introduce invasive species

Larry Hamilton and Catherine Ashcraft
· Have a few gatherings where UNH researchers present 10-15 minutes of research
· Use Zoom and record for those who can't make it
· Focus January Workshop around Synthesizing Questions
· E.g., What will Arctic look like after all the sea ice melts?







1

v —
e e e

e Gt o ik K D ot

Pr oA ———
£yt 00 e i A
L e e it 5

o e Tt -,

ot o T £




