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Welcome to PolarConnect

Carbon in the Arctic
With PolarTREC Teacher David Walker
& Team Researcher Rose Cory

June 26, 2019
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Participant Infroductions

In the Chat box, please introduce yourself
by typing in your:

v'"Name
v'School or Institution

v'The number of students and adults
participating with you in the same location
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During the Presentation:

Questions

* Type your question into the text chat box and we will insert your
guestion when the right opportunity arises.

 Don’t worry! If we haven’t been able to ask your question
during the presentation, we will save it for the end.

* At the end of the presentation, we often open the webinar up to
family and friends who want to say “Hello” or have any last
minute questions for the presenters.
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What is PolarTREC?

» Since 2004, the Arctic Research Consortium of the
United States (ARCUS), a non-profit organization, ARCUS
has been administrating the PolarTREC Program. ARCTIC REARCE CONSORTILNS

OF THE LMD STAneS

» PolarTREC is professional development for K-12
teachers. They are paired with researchers for 2-6
week research experiences in the polar regions.

» Over 150 teachers from around the United States 25 Years of Connecting Arctic Research
have joined scientists in the Arctic and Antarctica wiarets.org
to learn about science, the polar regions, and to
share what they have learned with their students
and communities.
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Join PolarTREC!

www.polarirec.com/about/join

Everyone can participate in different ways:

Follow Expeditions

Participate in PolarConnect Events

Join the Polar Education Email List

Check out the great resources

Become a PolarTREC Teacher or Researcher
Become a member of ARCUS
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Carbon in the Arctic

June 4-29, 2019
Toolik Field Station
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Infroductions

David Walker Rose Cory
PolarTREC Teacher Principal Investigator




Toolik Field Station
e —
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Map of Drive Dalton Highway Entrance to Toolik Field Station
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Background



Permafrost:
permanently
frozen soil
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Dissolved Organic Carbon (DOC)
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c The Fate of Arctic DOC
Photosynthesis

generales orgamnc
malter and DO:/-
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DOC to CO,

(Compiele Qxidaton)

ceoanndie)

Dark soils:
Solil respiration

of soil organic
matter and DOC
to CO,
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Positive Feedback

l Temperatures rise

POSITIVE
EEBACK LOOP

Permafrost
soils thaws

Thawed soils can
release CO,
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Average temperature 2013-2017 compared to baseline

A'F O°F a°F

s"q«ag’“’“ ~— -

Note: Baseline tempeorature & avorage between 1951 and 1580
Sourcl NASA'S Sclentine Visualization Studo THE WASHINGTON POST
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Byron Crump Rose Cory George Kling Natasha Christman

Principal Investigator Principal Investigator Principal Investigator Graduate Student

Oregon State University of Michigan University of Michigan Oregon State
University University
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he Importance of Sunlight
Cory, et al., 2014

% of total C

processed in
water
column
Doc,, to Partial DOC to
ocean LuslRoRlENLdy co,

50% Complete

Photo-
oxidation
25%

Total photo-processing = 75%



TEACHERS AND RESFARCMIRS

ExplonnG And COLLABORAT
po%k » =
IREC

Overview

Purpose: Better understand the specifics of how DOC is being broken down
to CO, Iin Arctic watersheds

Applicability: Update climate models to better account for permafrost positive
feedback loop in predicting future CO, levels
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Imnavait Creek Study site on wet
North Slope, AK sedge tundra
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Procedural Flow Chart
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Complete for both surface mat and
ermafrost
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Mineral uv-t(Chv)

Permafrost (Organic)
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Surface Mat Layer Permafrost Layer
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Soil Sample Crude Leachate
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0.2 um Filter

Fillered Leachate




Transferring filtered leachate 24 hr photoexposure
to Whirl-Pak® bags (dark controls in cooler)



Part 6: Inoculation Part 7: Incubation

Preparing inoculum from Incubating filtered leachate
crude leachate with inoculum
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Concentrating DOC via Extraction

Data Collection

Preparing samples for cell counts

Battery of Analyses

Cell counts

Bacterial production
Volatile organic carbons
Full water chemistry
Metagenomics
Metatranscriptomics
Mass Specirometry
Speciroscopy
Consumed O,

Produced CO,
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- Study on Tussock Tundra
Ward, et al., 2017

40 mDark control DOC

CO, produced 30 : -
from respiration
(uM) 20

R<'|‘|'.- ate | R\‘plis ate 2 ch!u ae 3

Microbes prefer to respire sun-brewed permafrost DOC to CO,
(as compared to same DOC kept in dark)
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- Study on Tussock Tundra
Ward, et al., 2017

eProduced by light
eRemoved by Light

Van Krevelen Diagram
(Mass Spectrometry Results)

Photodegradation of permafrost DOC produces same
compounds bacteria are already degrading
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What Does This Mean?

Microbes prefer to respire

% of total C
processed in
water
column
DOC,_, to Partial DOC to
hoto-oxidation
ocean W 50% Complete CO;
Photo-
oxidation
= Even more CO, will be

released from thawing

Total photo-processing = 75%
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Questions?
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Thank Youl

An archive of the event will be available shortly.
http://www.polarirec.com/polar-connect/archive

25 Years of Connecting Arctic Research
wWwWw.arcus.org



