\!fgﬁ\ A

il

i

hers)\

\ British( U, ng ,, ,\
l:SI\tylS;eetm‘g 'lZI
ITEX.A i

\
l\’\\’ P
|

1
N

% et

4 g

L




&
<

', '_'A
1541 km ;5.

US Dept of State Geographer

-

o

.

imagery

s

-

Date: 4/8/2013

Image Landsat
Image IBCAO

© 2014 Google

lat 68.915085° lon -102.063773° elev 39 m eye alt 41 36.33

GOoOogl¢ bat
il

A iy

km

1)
-

/

I

A




Alexandra
Fiord

™
p; v. 5
B B

ST km 2 e ;
© 2614 66 | u *4»471? d (m k i)
| N & 802G °ge\”\?~_—-@ A

( \ {Imagerym 4/9/2013 lat 78.243208' Jlon_-90.962304° elev 74m eyealt213715km




1‘ s 5;4;445‘ A ‘ '\._ i

L
0

4 pé'ge Landsat
¥ ¥ 'Image IBCAO
mage U.S. Geological Survey

s
v v ¢

LAY ) [y " "
'r;; j e " _”*,‘;I‘ma: 4/9/2013 lat 78.740311° lon -75.924106° elev/ 1001 m#s






















COLOGY OF A POLAR OASIS

ALEXANDRA
ELLESMERE ISLAND

CANADA

EDITED BY

JOSEF SVOBODA

AND

BILL FREEDMAN

CAPTUS UNIVERSITY PUBLICATIONS




Scientific history @ Alexandra Fiord
e 1980-1985: Alexandra Fiord project

— General tundra ecology: climate, vegetation, soils
— Glacial retreat and succession
— Testing northern crops

* 1985 — Present: Multiple projects

— Grazing experiments, site comparison

— Succession, plant competition, insect studies
e 1992 — present: ITEX — related research

— Warming, nutrient addition, snow experiments
— Plant and microbial diversity, GHG flux, NDVI
— Common garden studies, epigenetics



Position of the Twin
Glaciersin 1959

Advance during LIA







Position of glaciersin 2004

Position of terminus
during the LIA
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Cover (%)

Trimline

e Psilopilum cavifolium
== === Pohlia spp.

Funaria-Dicranella spp.

e [ uzula confusa
- == = Papaver radicatum

—— Draba spp.

w— Polytrichum—Pogonatum spp.

Salix arctica

Racomitrium spp.
..... Dryas integrifolia

Cassiope tetragona
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Max Active Layer Depth in CALM grid (1 ha)
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Active layer depth increases with warmer temperatures
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Alexandra Fiord: the first ITEX site

i1 Open-top warming chambers (OTCs

established in 1992

A seven different habitat/community types

phenology, climate, and snow melt recorded annually
biodiversity, leaf traits, GHG flux, NDVI/GEI, solil variables
common garden studies: local adaptation, migration

genetlc studies Ilnked to Iong term warmlng
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Mosaic of habitat types and plant communities
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Polar desert ITEX site: Dome




w== 1994 == 1996 == 1998 == 2000 == 2002 == 2004 == 2008 == 2011

YEAR __ 1995 m= 1997 s 1999 mem 2001w 2003 == 2005 = 2010
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Snow depth measured
automatically throughout
the year at two sites
(OTCs & CTL) and two

climate stations

(also plant height)




TREATMENT == Control = Warm

Cassiope Willow
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RESULTS: Treatment Effect on Phenology
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Biomass index
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Live roots Dead roots
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Change in belowground biomass at a wet sedge site at
Alexandra Fiord: 1980s - 2005

Hill & Henry 2011
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RESULTS: Phenology over time

Mesic Site Dry Site
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RESULTS: Phenology over time
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TREATMENT == Control = Warm

Cassiope Willow
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Snow depth and
snow melt dates
recorded for
experimental plots
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w== 1994 == 1996 == 1998 == 2000 == 2002 == 2004 == 2008 == 2011
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OVERALL CONCLUSIONS: common garden studies

Substantial phenotypic plasticity in Arctic plant species
- 3-4 °C of warming (natural + experimental) resulted in no
Immediately observable detrimental effects

Local adaptation appears common in Arctic plant species, even
over short physical distances

—> within-population genetic variation could facilitate
adaptation to future environmental change

Evolutionary adaptation, either of resident populations to
warmer temperatures or of immigrants to novel environmental
conditions, will likely play an important future role.






How many ITEX sites have been "“lost”

* All research comes to an end: funding,
interest, ageing of researchers

e Where are the data from those sites in
permanent torpor?

* Perhaps a general protocol is needed to put
these sites to sleep.



Barriers to long-term research @ AF

Logistical support and expense
— Flights, air freight, research assistants/students

Equipment and maintenance

— OTCreplacement, climate sensors, experimental
monitoring

Succession of researchers...
— No lack of interest in the site; but too expensive

Plan now to end annual research in g years.

— Legacy planning: data and sites accessible for
future researchers
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ITEX Sites
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Mesic Dryas Heath site: GIS layer a
Locations of all plots

Metadata of all measurements

All raw data
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Planning for torpor

Photographic records — all plots at least 1x/y
Data availability in repositories: PolarData

Updating plot data in the future?

Potential links and intermittent visits by
researchers at CHARS — part of Canadian
network of Arctic research sites



Not the end...

e Plan for the transition

e Ensure that researchers can
continue to use the site in the future

 Leave a useful legacy
* Suggestions welcomed!
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