TOOLIK FIELD STATION

SECOND ALL SCIENTISTS MEETING & WORKSHOP




SECOND TOOLIK ALL SCIENTISTS' MEETING

Held February 1-2,2019

Approximately 90 attendees (some attended remotely)

As compared to ~70 for the first Toolik All Scientists’ Meeting
16 speakers
31 posters
2nd day. workshop on future directions for science support
Lots of positive energy

Oral presentations and poster abstracts are available on our website









1) COMMON USE EQUIPMENT/MOLECULAR/ETC

Toolik “Molecular Revolution”

What new work could we do if we had this facility?

Real time population structure, environmental and ancient DNA, soill
and plant microbial communities, quantitative stable isotope probing

Why do this at



1) COMMON USE EQUIPMENT/MOLECULAR/ETC

A Toolik molecular revolution would require:

- Super clean lab space that is closed and dedicated to molecular work
- This is perhaps the biggest challenge

- Laminar flow hood with UV hood

- A variety of small lab equipment, including: Tissue grinder/ bead beater, Homogenizer,
Pipettes (calibrated), Multipipettor (calibrated), Two microcentrifuges, Balance (3-
place), Plate centrifuges, Thermocycles, Sonicating bath, Heat block, wiggling (need
two), Electrophoresis, Qubit and/or picogreen, Gel imager, Mini-lon nanopore
technology, Incubator/oven, -20 clean freezer, Freeze dryer that can handle larger
number of samples than the current one, new seals on old freeze dryer

- Potential conduit and agreement (work flow) to UAF core lab
- Need to think about how to manage waste stream: plastics, chemical waste



Low Hanging Fruit:



1) COMMON USE EQUIPMENT/MOLECULAR/ETC.

DREAM EQUIPMENT (probably unrealistic for now):
e Shimadzu TOC/TN

e Smart-Chem discrete analyzer

* lon chromatograph

 Liquid chromatograph

» Elemental analyzer

» Shimadzu dual beam UV spectrophotometer

 Piccaro deuterium and oxygen, 13CO?2

 Piccaro CO,, CH,, N,O and NH, analyzers

« Common use gas chromatograph for analysis of CO,, CH, and N,O
 Incubation facilities for experimental manipulations

» Ground penetrating radar



2) NEON INTEGRATION

Biggest impediment is knowledge gap in user community of how NEON works, what NEON provides, and how the
scientific community can leverage NEON assets

Clarify what NEON has and how you can access it
Protocols, data, plot locations, sampling design, etc.
Can NEON better leverage Toolik GIS (maps, etc.)?
Toolik GIS could provide NEON maps of interest. They could show sampling coordinates/plots and associated data products

NEON data products are a fire hose — hard for the community to narrow down on what would be useful to an individual
researcher. Need to better target interests with specific Toolik research groups

Improve data access, tutorials on data use. Data portal looks intuitive, but in practice does not seem to work very easily

NEON assignable assets could be a really great resource for arctic researchers, and obvious work to be done here to get
the word out. (assignableassetrequests@battelleecology.org). The community is not up to speed on what NEON assignable



mailto:assignableassetrequests@battelleecology.org

2) NEON INTEGRATION

NEON Data workshop at Next All Scientist meeting? Or perhaps at Toolik Field Station? This would be an easy
way for NEON to target a large interested audience without having to bring the audience to NEON.

There is a need to Identify synergistic data-sets between NEON and existing research to improve efficiencies.

NEON protocols — The community needs a better understanding of what they are. Weekly Toolik talk shops
during the field season would be a great way to promote this kind of education

NEON should expand data tutorials and youtube videos that can be used with students — initial feedback is
positive
NEON should put plot maps in Toolik Dining hall

TOOLIK ISAN IDEAL TESTING GROUND for integrating NEON science with existing science.There is a large
community of folks to that live, eat, sleep, and work together. There are a number of ideas that could be tested at
the field station to facilitate incorporation of NEON science with the research community



3) HIGHER ORDER DATA PRODUCTS FROM SEDC

Topics:

Climate summaries/synthesis



3) HIGHER ORDER DATA PRODUCTS FROM SEDC

Dark Data
TFS should be interested in obtaining and curating legacy dark data sets, esp. basic climate and phenology data.

Create a MyToolik survey to capture who has dark data and learn what data researchers are interested in.
Create registry listing who owns which dark datasets

Attribution
Higher order data sets requiring experimental design input from SEDC should require authorship from those
TFS staff involved
Data collected by SEDC staff funded by cooperative agreement should be immediately made public, and this
fact should be made explicit upfront when requesting services

If Pl/project wishes to have sole ownship of data, they should provide funding for GIS/EDC to carry out work.






4) FACILITY UPGRADES

Immediate needs

EMT facility rental or replacement




4) FACILITY UPGRADES

Intermediate needs

Flux hut/space physics lab/aeronomy expansion/relocation

Why? Increased demand to expand autonomous instruments, inadequate and saturated space, etc.
Can we relocate to accommodate atmospheric measurements but in a location that is more accessible?
Act now: Set up a workgroup with all current players to ID requirements, scope, coordinate science

Extending connectivity by internet and radio. How can we better get data real-time all the way to Imnavait and other more
remote research sites?

New washeteria in the residential area

Why? Current building has limitations, can’'t be used in colder months because of bad insulation, is not in residential area. Currently
only CG has showers for winter and shoulder seasons which is a real limitation, especially if shoulder season activity picks up in
the future.









5) LANDSCAPE PLANNING

Comments on SEDC'’s initial set of proposed sites:
Site B will be focal point of future research

Sites A-F have already had archaeological surveys






5) LANDSCAPE PLANNING

Is there something comparable that could be done for streams or lakes?

What should the rules be?

Limited damage

Contribute to sample archive? Are there existing sample archives? What would rules be for accessing samples
from the archives?

Open data
Sample sharing?
Could sample archive also be used for samples from manipulated areas?

SEDC has already created unofficial "set-aside areas" in the areas currently experiencing intensive research activity



6) IDENTIFYING & REMOVING OBSTACLES TO WINTER WOR

Common use winter survival equipment/clothing could be provided by TFS for short-term projects (similar to
Antarctica model).

Shower module not operable in winter & shoulder season — new washeteria will address this but could be prioritized
to facilitate expanding shoulder season capacity sooner.

More public outreach/awareness from TFS regarding winter and should-season support (possibly a webpage devoted
to explaining wintertime resources)

TFS support for autonomous instruments (we already do this, but could be advertised better)

Snowmachine support (equipment staged for summer or retrieved from field, personnel support for people with
little snowmachine/winter fieldwork experience)

Heated buildings for snowmachine maintenance and to stage/pack equipment.

Wintertime fieldwork orientation (proper clothing, emergency preparedness, basic snowmachine troubleshooting)
Flexible truck schedule with advanced notice

Use of NEON Assignable assets



6) IDENTIFYING & REMOVING OBSTACLES TO WINTER WORK i

Emergency access to TFS during winter (driveway maintenance) — continue leasing bulldozer to ensure
easy egress

Lab 5 will improve wintertime lab/workspace capacity.

Value of keeping Toolik open during the winter not reflected solely by userdays, should take into
account total projects operational during winter (including autonomous instruments). In many cases
data collected during winter contributes disproportionately to scientific inferences.



7) ENVIRONMENTAL SUSTAINABILITY



7) ENVIRONMENTAL SUSTAINABILITY

Reduce travel to TFS — reduce our carbon footprint by avoiding unnecessary travel
Science Support could be used more, especially with autonomous instrumentation, to reduce the number of short trips to TFS
Explore whether NSF would support funding Remote Access to TFS, as INTERACT does
Encourage multiple projects to share a single technician when possible

Sustainability task force — larger issues will require a great deal of research to evaluate their validity and effectiveness. A
working group or task force could be established to evaluate the following topics:

Incorporating more solar and wind energy into TFS operations
Paper vs. durable plates
Industrial Composter, composting toilets

Ways to reduce heating of weather port tents

Radiant heat barriers






8) OUTREACH & EDUCATION

Incorporating classes and outreach personnel into TFS has some challenges
Bringing students to Toolik is expensive

In early days, some high school students came up for 6 weeks, but this was not accepted well by research
community

Had issues in past with media and outreach just impacting researchers without proper planning (handled better
now)

Lack of communication about Toolik even at UAF — a lot of people don’t know what Toolik does
What can NEON do to help with education?

Consider developing a holistic vision for a more integrative outreach effort for the whole community, rather than
single efforts by research projects as is common now

Can we create opportunities for undergrads to go to Toolik without being part of an existing research program?



9) STRATEGIC PLANNING FORTFS






9) STRATEGIC PLANNING FORTFS

Strategic Planning Process
|dentify stakeholders (Internal, researchers, NSF, educators, public)

Draft of a plan by TFS managers and Steering Committee

Assign leadership: Everyone’s problem is no one’s problem
Coordination with NSF

Input and buy-in from the community — workshop at next All Scientist’s meeting in 2021



SECOND ALL SCIENTISTS MEETING & WORKSHOP

Thanks to everyone who attended, for their scientific contributions and excellent advice

Thanks to the members of the Steering Committee and organizing committee, and TFS
staff assistance to make the travel smooth



THANKYOU!




