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Permarfrost carbon release and
degradation at the land-ocean interface

George Tanski, Michael Fritz, Justine Ramage,
Christian Knoblauch, Nicole Couture, and Hugues Lantuit

Herschel Island, Yukon,-Canada
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24% of northern landmass Cermatiost

34% of global coasts

400 ,OOO km of coastline
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Global carbon storage in soils TARNOCAI et al. 2009
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Background QAW

2/3 of the coast are unlithified
Erosion rates up 1o 10m yr -1

Permafrost coasts

Herschel Island, Yukon Coast, Canada
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Background e/

2/3 of the coast are unlithified
Erosion rates up to | () 1) yr -

Permafrost coasts

Komakuk Beach, Yukon Coast, Canada

George Tanski 3



Background e/

2/3 of the coast are unlithified
Erosion rates up to | () 1) yr -

Permafrost coasts

Herschel Island, Yukon, Canada Photo: J. WOLTER
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Topic |

PermerOST COGS'I'S release...

Dissolved organic carbon (DOC)
OC <0.45 um

Particulate organic carbon (POC)

Sediments
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Topic I: Release of DOC from ground ice S VI
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Topic I: Release of DOC from ground ice a\V/

River discharge**

DOC: 1.3 Gg yr'!

POC: 2.1 Gg yr!
Sediment: 127.0 Gg yr!

Coastal erosion®
DOC: ?
SOC: 0.04 Gg yr!
Sediment: 2.66 Gg yr

~—

Seaice

* MACDONALD et al. 1998

1Gg=107g=10"kg =100t ** COUTURE 2010
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Topic I: Release of DOC from ground ice a\V/

« Ground ice content and types along the Yukon Coastal Plain

37% ground ice

C:26%

A+B: 11%

After COUTURE 2010

A) lce wedges
B) Massive ice beds

C) Pore/Non-massive intfrasedimental ice
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Topic I: Release of DOC from ground ice S AN/

« Ground ice content and types along the Yukon Coastal Plain
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Topic I: Release of DOC from ground ice S AN/

« Calculation of DOC flux

Herschel Island

West

12

Beaufort Sea

Central
N
DOCsforage= Z ej * O * DOCconc.j
=1

n
DOC %= Z Ij * hj * Rj * DOCsTorogej
=1

Modified, after COUTURE 2010
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Topic I: Release of DOC from ground ice a\V/

River discharge*

DOC: 1.3 Gg yr'!

POC: 2.1 Gg yr!
Sediment: 127.0 Gg yr!

Coastal erosion™*
DOC: 0.09-2 Gg yr!
SOC: 0.04 Gg yr!
Sediment: 2.66 Gg yr

~—

Seaice

* MACDONALD et al. 1998

1Gg=107g=10"kg =100t ** COUTURE 2010
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Topic I: Conclusion VI

« Low dissolved organic carbon fluxes from eroding permafrost coasts
Western part and Herschel Island are hotspofts

* Mostly fluxes from ice thrust moraine ridges and lacustrine deposits

*  Mostly as POC - DOC/POC ratio of ~1:1000

« OC input from the Mackenzie dominates the Beaufort Sea

« But: High bioavailabilty of DOC assumed

» Recent studies show high bioavailabilty

e.g. VONK et al. 2013 - DOC loss > 34.0 £ 0.8% within two weeks
e.g. HOOD et al. 2009 > 45% of DOC,,,, bioavailable
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Topic Il

PermerOST COCIS'I'S release...

Dissolved organic carbon (DOC)
OC<O45pm _g
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Topic ll: Degradation of organic matter WLY,Y/j
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Topic Il: Degradation of organic matter a VI

Retrogressive thaw slump: ,,Slump D*
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Topic ll: Degradation of organic matter

VI
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Topic ll: Degradation of organic matter

VI

Vegetation classification of ,,Slump D" based on NDVI
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Topic ll: Degradation of organic matter

30cm depth
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Surface/10cm depth



Topic ll: Degradation of organic matter

30cm depth
ASSWi..2 George Tanski

Surface/10cm depth



tter

IC MAd

C
@)
o
@)
@)
C
QO
—-—
O
d
O
—
(@)
O
a

Topic Il

Surface/10cm depth
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30cm depth
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Topic Il: Conclusion VI

« DOC conc. gradient from permafrost headwall to slump deposits
- Degradation of DOC right after thawing

«  High ammonium conc. directly after thawing
- Indicator for quick depletion of organic material

« Strong degradtion of organic material at the land-ocean interface

T8y .
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Outlook and open questions QA N/

What are the degradation mechanismse
What are the degradation patterns of POC<
What happens with permafrost carbon after transport into the ocean?
What are possible impacts on nearshore marine nearshore ecosystem?

How is OC incorporated into local food webs?
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PYRN

Permafrost
Researchers W Network

« PYRN celebratesf its 10" anniversary

« Justreleased its long-term strategy until 2018

* |sseeking to increase the network

 More involvement of east asian partners planned

« @ICOP 2016 big young researcher workshop planned

« [COP 2016 chance to be part of the new Executive Committee

* You can apply for travel funding!

o o Contact/ Imprint ﬁ days to go!

E

20 - 24 June 2016, Potsdam, Germany

XI. INTERNATIONAL C: &
CONFERENCE ON > <3, = v
PERMAFROST

Home About Program Abstracts Excursions Hotel &Venue Sponsors & Exhibitors Multimedia Press News
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P Y R N Permafrost

Researchers ¥ Network

Ung Research s Network
ment of the network g vy il

° | m p rOV e Permafrost Young  Perspectives and Priorities of the next Ge
Researchers Reworicl /i on PeArmqfroszRe‘segrgh -

neration

« Census preparation in progress

recent PYRN activities
° s an infemnational network fostering  Organization of workshops and social
ipnovaive collaboraion, seeking o &vents on intemational and regionai
. fectut, retain, and promote futura orterences
generations of permatrost # Newsietter via PYRN maing ist and joo
( 1 hers
researc

oo
* 5 2volving and expancing s . @ Renovation of the website and
network since ifs establshment in

2005, in the framework

Page to b more vie ong
Gistioute information effectively
Infermational Conf refic {einiion of along.ferm srategy for Pygy
Research Planning (iCAe 1) i —— forthe next 4 yeors an seff-evamoncy
& compromises about 1,200 members criterias
I from natural and social science, ~—S

. engineering and humantties
ind nline or on ' =

stucturedin an executive
< . a council, and nafional
tatives

PYRN members define prior

& Within a ¢ ‘oput exercise called “World Caré gg
Sorficioants actively discussed fhe furure of PSmMafiost research

Suring o major worksho af the European Conference on
rermatiost 2014 (Evora, Portuga)

 Infiol questions were dleveloped with an online survey, specifieq
Sprse duing several rounds of eroup, discussions finally ang
©Omelsted by o democraic ranking systom P

8 < Of the 20 final questions that

fecsived votes. the following

H were highighted

for future permatrost 2

research;

les of permafrost research

He degradation at
different spatial and f ?

o ow can around temperatire modeis be, Improved o betfer refisct
Demaftos! dynamics ot high spatial reccfn,

5 How can tradifional environmentag knowiedge be infegrated in
pem, h

atrost resecrcy
et & The palficl dstiouton of iferent round e ossandnow MM
susceofible is icerich o future ¢ oy
152 What s the influence of on fhe themal regime ang
stabily of 1in different enviormen seqmms

s, 5 Bonds 1. bocherd. oo tapoge e A Sovansemi. Oha M. Faste . Ry .. Sewrt i, S0erg
i Weoges 2o mw&,‘,m-wgmmwmmwm:mmmmﬁ.mm&.%:m» 0513

Permafrost
Researchers § Network

What's next2t

Young and inferested in e —
Permatrost?!
A I 10" bty v s A ot o gven Memerandum of unaesianding win
e o SALST0D Y0 Sacy oy e e 0% Getinvolved >
oy 7 S0G19C Contaanee v on and visit us on
. aons
9 PYRN census questionnaire: m
e e moEmert of s rematon xpeation wap (e
PUBe, Tecener. ana oo e

Bt
Gouranen
B

PYRN census

*Required

George Tanski
2015

Toyama




Thonk you very much for the attention!
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Herschel Island, Yukon, Canada

PSLIAR . g i B S£Z2 )

Helmholiz Graduate School f P : e L Parcs Parks
!o?ga\zram;au:?; Re;‘;rch ! I S . (>’;0,, y v"& Hetmholtz Zentrum " e Canada Canada



