[Supplementary materials]

Climate change and the deteriorating archaeological and environmental archives of the Arctic
Jorgen Hollesen™”, Martin Callanan?, Tom Dawson®, Rasmus Fenger-Nielsen*, T. Max Friesen®, Anne
M. Jensen®, Adam Markham’, Vibeke V. Martens®, Vladimir V. Pitulko® & Marcy Rockman'®

! Department of Conservation and Natural Sciences, National Museum of Denmark, IC Modewegsvej
1, 2800 Lyngby, Denmark

2 Department of Historical Studies, Norwegian University of Science and Technology, Gunnerushuset,
A284, Kalvskinnet, Erling Skakkes Gate 47B, 7491 Trondheim, Norway

3 School of History, University of St Andrews, St Katharine’s Lodge, The Scores, St Andrews, United
Kingdom

* Center for Permafrost (CENPERM), University of Copenhagen, @ster Voldgade 10, 1350
Copenhagen K, Denmark

> Department of Anthropology, University of Toronto, 19 Russell Street, Toronto, Ontario M5S 252,
Canada

® Department of Anthropology, University of Alaska Fairbanks, 303 Tanana Loop, Bunnell Building
Room 405A, Fairbanks, 99775-7720 AK, USA

" Union of Concerned Scientists, 2 Brattle Square, Cambridge, 02138-3780 MA, USA

® Norwegian Institute for Cultural Heritage Research (NIKU), Storgata 2, 0155 Oslo, Norway

® Institute for the History of Material Culture, Russian Academy of Sciences, 18 Dvortsovaya nab, St
Petersburg, Russia

19 National Park Service, 1201 Eye Street NW, Washington, DC 20005, USA

“ Author for correspondence (Email: joergen.hollesen@natmus.dk)
Received: 4 July 2017; Revised: 28 November 2017; Accepted: 13 December 2017

Supplementary materials 1. Additional references
1. BARR, S. 2008. The effects of climate change on cultural heritage in the Polar Regions, in M.
Petzet & J. Ziesemer (ed.) Heritage at risk 2006-2007: 203-5. Paris: ICOMOS.



2. MARZEION, B., & A. LEVERMANN. 2014. Loss of cultural world heritage and currently inhabited
places to sea-level rise. Environmental Research Letters 9: 7. https://doi.org/10.1088/1748-
9326/9/3/034001

3. MARKHAM, A., E. OsIPOVA, K. LAFRENZ SAMUELS & A. CALDAS. 2016. World Heritage and
tourism in a changing climate. UNESCO and UNEP. Available at:
http://whc.unesco.org/document/139944 (accessed 28 June 2017).

4, DAWSON, T., C. NIMURA, E. LOPEZ-ROMERO & M-Y. DAIRE (ed.). 2017. Public archaeology
and climatec. Oxford, Oxbow

5. MURRAY, M., A. JENSEN & M. FRIESEN. 2011. Identifying climate change threats to the arctic
archaeological record. Eos, Transactions American Geophysical Union 92: 180.
https://doi.org/10.1029/2011E0210006

6. RASMUSSEN, M., Y.R. LI, S. LINDGREEN, J.S. PEDERSEN, A. ALBRECHTSEN, |. MOLTKE, M.
METSPALU, E. METSPALU, T. KIVISILD, R. GUPTA, M. BERTALAN, K. NIELSEN, M.T.P. GILBERT, Y.
WANG, M. RAGHAVAN, P.F. CAMPOS, H.M. KAamP, A.S. WILSON, A. GLEDHILL, S. TRIDICO, M. BUNCE,
E.D. LORENZEN, J. BINLADEN, X.S. GUO, J. ZHAO, X.Q. ZHANG, H. ZHANG, Z. LI, M.F. CHEN, L.
ORLANDO, K. KRISTIANSEN, M. BAK, N. TOMMERUP, C. BENDIXEN, T.L. PIERRE, B. GRONNOW, M.
MELDGAARD, C. ANDREASEN, S.A. FEDOROVA, L.P. OsIPOVA, T.F.G. HIGHAM, C.B. RAMSEY, T.V.O.
HANSEN, F.C. NIELSEN, M.H. CRAWFORD, S. BRUNAK, T. SICHERITZ-PONTEN, R. VILLEMS, R. NIELSEN,
A. KROGH, J. WANG & E. WILLERSLEV. 2010. Ancient human genome sequence of an extinct Palaeo-
Eskimo. Nature 463: 757-62. https://doi.org/10.1038/nature08835

7. DER SARKISSIAN C., O. BALANOVSKY, G. BRANDT, V. KHARTANOVICH, A. BUZHILOVA, S.
KOSHEL, V. ZAPOROZHCHENKO, D. GRONENBORN, V. MOISEYEV, E. KOLPAKOV, V. SHUMKIN, K.W.
ALT, E. BALANOVSKA, A. COOPER & W. HAAK. 2013. Ancient DNA reveals prehistoric gene-flow from
Siberia in the complex human population history of north east Europe. PLoS Genetics 9: e1003296.
doi:10.1371/journal.pgen.1003296.

8. RAGHAVAN, M., M. DEGIORGIO, A. ALBRECHTSEN, |. MOLTKE, P. SKOGLUND, T.S.
KORNELIUSSEN, B. GRONNOW, M. APPELT, H.C. GuLLOV, T.M. FRIESEN, W. FITZHUGH, H.
MALMSTROM, S. RASMUSSEN, J. OLSEN, L. MELCHIOR, B.T. FULLER, S.M. FAHRNI, T. STAFFORD, V.
GRIMES, M.A.P. RENOUF, J. CYBULSKI, N. LYNNERUP, M.M. LAHR, K. BRITTON, R. KNECHT, J.
ARNEBORG, M. METSPALU, O.E. CORNEJO, A.S. MALASPINAS, Y. WANG, M. RASMUSSEN, V.



RAGHAVAN, T.V.0O. HANSEN, E. KHUSNUTDINOVA, T. PIERRE, K. DNEPROVSKY, C. ANDREASEN, H.
LANGE, M.G. HAYES, J. COLTRAIN, V.A. SPITSYN, A. GOTHERSTROM, L. ORLANDO, T. KIVISILD, R.
VILLEMS, M.H. CRAWFORD, F.C. NIELSEN, J. DISSING, J. HEINEMEIER, M. MELDGAARD, C.
BUSTAMANTE, D.H. O'ROURKE, M. JAKOBSSON, M.T.P. GILBERT, R. NIELSEN & E. WILLERSLEV. 2014.
The genetic prehistory of the New World Arctic. Science 345(6200).
https://doi.org/10.1126/science.1255832

9. BRANDON, B., T.L. FULTON, M. STILLER, T.D. ANDREWS, G. MACKAY, R. POPKO & B. SHAPIRO.
2012. Ancient DNA reveals genetic continuity in mountain woodland caribou of the Mackenzie and
Selwyn Mountains, Northwest Territories, Canada. Arctic 65(1): 80-94.

10. GALLOWAY, J.M., J. ADAMCZEWSKI, D.M. ScHock, T.D. ANDREWS, G. MACKAY, V.E.
BOWYER, T. MEULENDYK, B.J. MOORMAN & S. KuTz. 2012. Diet and habitat of mountain woodland
caribou inferred from dung preserved in 5000-year-old alpine ice in the Selwyn Mountains, Northwest
Territories, Canada. Arctic 65(65): 59-79. https://doi.org/10.14430/arctic4185

11. BROWN, S.K., C.M. DARWENT & B.N. SACKs. 2013. Ancient DNA evidence for genetic
continuity in Arctic dogs. Journal of Archaeological Science 40(2): 1279-88.
https://doi.org/10.1016/j.jas.2012.09.010

12. LEMUS-LAUZON, I., N. BHIRY & J. WOOLLETT. 2016. Assessing the effects of climate change
and land use on northern Labrador forest stands based on paleoecological data. Quaternary Research
86: 260-70. https://doi.org/10.1016/j.yqres.2016.09.001

13.  SEERSHOLM, F.V., M.W. PEDERSEN, M.J. SOE, H. SHOKRY, S.S.T. MAK, A. RUTER, M.
RAGHAVAN, W. FITZHUGH, K.H. KJIAER, E. WILLERSLEV, M. MELDGAARD, C.M.O. KAPEL & A.J.
HANSEN. 2016. DNA evidence of bowhead whale exploitation by Greenlandic Paleo-Inuit 4,000 years
ago. Nature Communications 7: 9. https://doi.org/10.1038/ncomms13389

14.  PITULKO, V., E. PAVLOVA & P. NIKOLSKIY. 2017. Revising the archaeological record of the
Upper Pleistocene Arctic Siberia: Human dispersal and adaptations in MIS 3 and 2. Quaternary
Science Reviews 165: 127-48. https://doi.org/10.1016/j.quascirev.2017.04.004

15. Rov, N., N. BHIRY, J. WOOLLETT & A. DELWAIDE. 2017. A 550-year record of the disturbance
history of white spruce forests near two Inuit settlements in Labrador, Canada. Journal of the North
Atlantic 31: 1-14. https://doi.org/10.3721/037.006.3101



16. MACCARTHY, G.R. 1953. Recent changes in the shoreline near Point Barrow, Alaska. Arctic 6:
44-51. https://doi.org/10.14430/arctic3865

17.  GIDDINGS, J.L. 1954. The tenuous Beaufort Sea archaeology. Proceedings of the 5th Alaskan
Science Conference: Fairbanks Alaska.

18. MAGUIRE, R. 1988. Journal of Rochfort Maguire 1852-1854, two years at Point Barrow,
Alaska, aboard HMS Plover in the search for Sir John Franklin. (Second Series No. 169). London: The
Hakluyt Society.

19. MASON, O.K. 1991. Coastal geomorphology in the Barrow area: Bluff erosion, Ivu and
stratigraphic context of the Mound 44 Slump, in O.K. Mason, S.C. Gerlach & S.L. Ludwig (ed.)
Coastal erosion and salvage archaeology at Utgiagvik, Alaska: 1990 excavation of the Mound 44
Slump. Occasional papers of the Alaska Quaternary Center, no. 4: 10-27. Fairbanks (AK): Alaska
Quaternary Center.

20.  JENSEN, A.M. 2009. Nuvuk: Point Barrow, Alaska: The Thule cemetery and Ipiutak occupation.
Unpublished PhD dissertation. Bryn Mawr College.

21.  JENSEN, A.M. 2012. Culture and change: learning from the past through community
archaeology on the North Slope. Polar Geography 35(3-4): 211-27.
https://doi.org/10.1080/1088937X.2012.710881

22. RADOSAVLIEVIC, B., H. LANTUIT, W. POLLARD, P. OVERDUIN, N. COUTURE, T. SACHS, V. HELM
& M. FrITZ. 2016. Erosion and flooding-threats to coastal infrastructure in the Arctic: A case study
from Herschel Island, Yukon Territory, Canada. Estuaries and Coasts 39: 900-15.
https://doi.org/10.1007/s12237-015-0046-0

23.  LANTUIT, H., D. ATKINSON, P.P. OVERDUIN, M. GRIGORIEV, V. RACHOLD, G. GROSSE & H.W.
HUBBERTEN. 2011. Coastal erosion dynamics on the permafrost-dominated Bykovsky Peninsula, north
Siberia, 1951-2006. Polar Research 30: 21. https://doi.org/10.3402/polar.v30i0.7341

24.  GUNTHER, F., P.P. OVERDUIN, |.A. YAKSHINA, T. OPEL, A.V. BARANSKAYA & M.N. GRIGORIEV.
2015. Observing Muostakh disappear: permafrost thaw subsidence and erosion of a ground-ice-rich
island in response to arctic summer warming and sea ice reduction. The Cryosphere 9: 151-78.
https://doi.org/10.5194/tc-9-151-2015



25. DAWSON, P., M. BERTULLI, R. LEVY, C. TUCKER, L. Dick & L. CousINs. 2013. Application of
3D laser scanning to the preservation of Fort Conger, a historic Polar research base on Northern
Ellesmere Island, Arctic Canada. Arctic 66(2): 147—158. https://doi.org/10.14430/arctic4286

26. DARWENT, J., H. LANGE & G. LEMOINE. 2014. Falling into the Fjord: The loss of a high-latitude
stratigraphic site in northwest Greenland and issues surrounding mitigation of remote archaeological
resources, in J. Bickersteth, N. Watson, M. Frisen & J. Hollesen (ed.) International Polar Heritage
Committee of ICOMOS Conference 2014: The future of polar heritage - programme and book of
abstracts: 39-43. Copenhagen: National Museum of Denmark.

27. NYEGAARD, G. 2014. Ruin restoration and preservation at Norse sites in South Greenland, in J.
Bickersteth, N. Watson, M. Frisen & J. Hollesen (ed.) International Polar Heritage Committee of
ICOMOS Conference 2014: The future of polar heritage - programme and book of abstracts: 88—92.
Copenhagen: National Museum of Denmark.

28. FLYEN, A.C. 2010. Svalbard - kulturminner og stranderosjon [Svalbard — cultural heritage and
coastal erosion]. Report prepared for Norsk institutt for kulturminneforskning (NIKU), Oslo.

29.  NILSEN, J.E.@., K. LARSEN, V.V. MARTENS, T. RAUKEN & K. HARvVOLD. 2013. Kulturminner og
havnivastigning (cultural heritage and sea level rise), CIENS-rapport 1-2013. Oslo: Ciens.

30.  SANDODDEN, I.S., H.T. YRI & H. SoLLI. 2013. Kulturminneplan for Svalbard 2013-2023 [Plan
for the management of cultural heritage in Svalbard from 2013 to 2023]. Longyearbyen: The Governor
of Svalbard.

31.  THUESTAD, A.E., H. TGMMERVIK, S. SOLB@, S. BARLINDHAUG, A.C. FLYEN, E.R. MYRVOLL &
B. JOHANSEN. 2015. Monitoring cultural heritage environments in Svalbard—Smeerenburg, a whaling
station on Amsterdam Island. EARSeL eProceedings 14: 37-50

32.  FLYEN, A.C. 2010. Handtering av rateskader i kulturminner pa Svalbard - skadeérsaker og
lgsningsmetoder [Handling of rot damage on cultural heritage in Svalbard — causes and possible
solutions]. Report prepared for Norsk institutt for kulturminneforskning (NIKU), Oslo.

33. MATTSSON, J., & A.C. FLYEN. 2011. Preventive methods against biodeterioration of protected
building materials in Svalbard, in S. Barr & P. Chaplin (ed.) Polar settlements - location, techniques
and conservation: 44-50, Fjellhamar: International Polar Heritage Committee of ICOMOS.

34.  ELBERLING, B., H. MATTHIESEN, C.J. JBRGENSEN, B.U. HANSEN, B. GRGNNOW, C. ANDREASEN,

M. MELDGAARD, & S.A. KHAN. 2011. Paleo-Eskimo kitchen midden preservation in permafrost under



future climate conditions at Qajaa, west Greenland. Journal of Archaeological Sciences 38(6): 1331
39. https://doi.org/10.1016/j.jas.2011.01.011

35. HOLLESEN, J., J.B. JENSEN, H. MATTHIESEN, B. ELBERLING, H. LANGE & M. MELDGAARD. 2012.
The future preservation of a permanently frozen kitchen midden in western Greenland. Conservation
and Management of Archaeological Sites 14: 159-68.
https://doi.org/10.1179/1350503312Z.00000000013

36. MATTHIESEN, H., B. ELBERLING, J. HOLLESEN, J.B. JENSEN & J.F. JENSEN. 2014. Preservation of
the permafrozen kitchen midden at Qajaa in west Greenland under changing climate conditions, in H.C.
Gullgv (ed.) Northern worlds — landscapes, interactions and dynamics. Research at the National
Museum of Denmark. Proceedings of the Northern Worlds Conference, Copenhagen 28-30 November:
383-93, Copenhagen: National Museum of Denmark.

37. Mattsson, J., & A.C. Flyen. 2014. The importance of microclimate in biodetoriation in historic
wooden structures, in J. Arfvidsson, L.E. Harderup, A. Kumlin & B. Rosencrantz (ed.) Proceedings of
the 10th Nordic Symposium on building physics (NSB 2014): 632-39. Lund: Grafisk gruppen AB.

38. FLYEN, A.C., & J. MATTSSON. 2017. Permafrost og fundamenteringsforhold for kulturminner i
Longyearbyen. Klimaendringer pa Svalbard [Permafrost and foundation conditions for cultural heritage
in Longyearbyen. Climate Change in Svalbard]. Report prepared for Norsk institutt for
kulturminneforskning (NIKU), Oslo.

39.  ELMENDORF, S.C., G.H.R. HENRY, R.D. HOLLISTER, R.G. BJORK, N. BOULANGER-LAPOINTE,
E.J. COOPER, J.H.C. CORNELISSEN, T.A. DAY, E. DORREPAAL, T.G. ELUMEEVA, M. GILL, W.A. GOULD,
J. HARTE, D.S. HIK, A. HOFGAARD, D.R. JOHNSON, J.F. JOHNSTONE, |.S. JONSDOTTIR, J.C. JORGENSON,
K. KLANDERUD, J.A. KLEIN, S. KOH, G. KuDO, M. LARA, E. LEVESQUE, B. MAGNUSSON, J.L. MAY, J.A.
MERCADO-DIAZ, A. MICHELSEN, U. MoLAU, I.H. MYERS-SMITH, S.F. OBERBAUER, V.G. ONIPCHENKO,
C. RIXEN, N.M. SCHMIDT, G.R. SHAVER, M.J. SPASOJEVIC, P.E. PORHALLSDOTTIR, A. TOLVANEN, T.
TROXLER, C.E. TWEEDIE, S. VILLAREAL, C.H. WAHREN, X. WALKER, P.J. WEBBER, J.M. WELKER & S.
WIPF. 2012. Plot-scale evidence of tundra vegetation change and links to recent summer warming.
Nature Climate Change 2: 453-57. https://doi.org/10.1038/nclimate1465

40.  EPSTEIN, H.E., M.K. RAYNOLDS, D.A. WALKER, U.S. BHATT, C.J. TUCKER & J.E. PINZON. 2012.
Dynamics of aboveground phytomass of the circumpolar Arctic tundra during the past three decades.
Environmental Research Letters 7. https://doi.org/10.1088/1748-9326/7/1/015506



4]. Hu, F.S., P.E. HIGUERA, J.E. WALSH, W.L. CHAPMAN, P.A. DUFFY, L.B. BRUBAKER & M.L.
CHIPMAN. 2010. Tundra burning in Alaska: Linkages to climatic change and sea ice retreat. Journal of
Geophysical Research 115. https://doi.org/10.1029/2009JG001270

42. KELLY, R., M.L. CHIPMAN, P.E. HIGUERA, |. STEFANOVA, L.B. BRUBAKER & F.S. Hu. 2013.
Recent burning of boreal forests exceeds fire regime limits of the past 10,000 years. Proceedings of the
National Academy of Sciences of the United States of America 110(32): 13055-60.
https://doi.org/10.1073/pnas.1305069110

43.  GuUSEV, S.V. 2013. Predatory excavations in Russian Federation: roots and dynamics in post-
Soviet times. Heritage & Modernity 20: 16-27.

44, PITULKO, V., E. PAVLOVA & A. BASILYAN. 2016. Mass accumulations of mammoth (mammoth
‘graveyards’) with indications of past human activity in the northern Yana-Indighirka lowland, Arctic
Siberia. Quaternary International 406: 202-17. https://doi.org/10.1016/j.quaint.2015.12.039

45. WESTLEY, K., & R. MCNEARY. 2014. Assessing the impact of coastal erosion on archaeological
sites: A case study from Northern Ireland. Conservation and Management of Archaeological Sites 16:
185-211. https://doi.org/10.1179/1350503315Z.00000000082

46.  WESTLEY, K., T. BELL, M.A.P. RENOUF & L. TARASOV. 2011. Impact assessment of current and
future sea-level change on coastal srchaeological tesources. Illustrated examples From northern
Newfoundland. Journal of Island & Coastal Archaeology 6: 351-74.
https://doi.org/10.1080/15564894.2010.520076

47.  SMIT, A., R.M. VAN HEERINGEN & E.M. THEUNISSEN. 2006. Archaeological monitoring
standard. Guidelines for the non-destructive recording and monitoring of the physical quality of
archaeological sites and monuments. Nederlandse Archeologische Rapporten 33.

48.  MARSTEIN, N., C. PALUDAN-MULLER, A. LOSKA, A. CHRISTENSSON, R. DUNLOP, P.B. MOLAUG,
|.W. REED, G. EDVARDSEN, J.A. JENSEN, H. MATTHIESEN, J. RINGSTED, T. NILSSON, V.V. MARTENS, T.
RISAN & J.G. ERIKSSON. 2007. The monitoring manual. Procedures & guidelines for the monitoring,
recording and preservation/management of urban archaeological deposits. Oslo: Riksantikvaren/NIKU.
49, NATIONAL PARK SERVICE. 2010. National Park Service climate change response strategy.
National Park Service climate change response program. Fort Collins, Colorado. Available at:

https://www.nature.nps.gov/climatechange/docs/NPS_CCRS.pdf (accessed 13 April 2018).



50. ROCKMAN, M., M. MORGAN, S. ZIAJA, G. HAMBRECHT & A. MEADOW. 2016. Cultural resources
climate change strategy: Cultural resources, partnerships, and science and climate change response
program. Washington, DC: National Park Service.

Supplementary materials 2. Methods used to estimate the number of sites in the Arctic

There is no official record on the total number of archaeological sites that exist in the Arctic. The
number presented in this article (Table 1) was estimated the following way.

Alaska: The number (34,500) represents the number of archaeological sites in the Alaska Heritage
Resource Survey database at the beginning of 2017. Information on population size is taken from
United States Census Bureau.

Canada: The number (30,301) represents the total number of sites currently registered in northern
Canada (Yukon, Northwest Territories, Nunavut, Labrador, and Nunavik (northern Quebec) and was
collected directly from territorial and provincial archaeologists in these areas. Information on
population size is taken from Statistics Canada.

Greenland: The number (5,538) represents the number of sites registered in the Greenlandic cultural
heritage data base Nunniffiit (http://nunniffiit.natmus.gl/cbkort?#). Information on population size is
taken from Statistics Greenland.

Norway: The number (108,000) represents the number of sites located north of the Arctic Circle listed
in the Norwegian national heritage database, 'Askeladden‘ (https://askeladden.ra.no/;
https://kulturminnesok.no/). Information on population size is taken from Statistics Norway.

Russia: There is no official record on the total number of sites in the Russian Arctic. The best estimate
is approximately 1600 sites unevenly spread across the region: Kola peninsula — about 600, North-East
of European Russia (Arkhangelsk region with Nenets Autonomous District) — about 250, northern West
Siberia (Yamal Nenets Autonomous District) —about 200, Taimyr peninsula (Dolgan-Nenets
Autonomous District of Krasnoyarsk region) — about 160, coastal lowlands of North-East Siberia from
Anabar river in the west to Kolyma river in the east (Yakutia/Sakha Republic) — about 90, Western
Chukotka and Russia (Chukchee Autonomous District) — about 300 (Provided by V. Pitulko, pers.

comm., 2017). Information on population size is taken from Russian Federal State Statistics Service.
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Supplementary materials 4. List of initiatives and research projects

The Pocantico Call to Action on Climate Impacts and Cultural Heritage was drafted by
representatives of over twenty local, national, and international organizations who came together at a
meeting organized by the Union of Concerned Scientists, the National Trust of Historic Preservation,
SAA, and the J.M. Kaplan Fund at the Pocantico Center of the Rockefeller Brothers Fund, February 2 —
4, 2015, to consider strategies and develop an action agenda for preserving and continuing cultural
heritage in a changing climate. In March 2014 the Society for American Archaeology board of
directors formally endorsed the Pocantico Call to Action. This international call to action is now posted
on multiple organizational websites and has a growing list of individual and organizational sponsors.
http://saa.org/Portals/0/SAA/GovernmentAffairssPOCANTICO.pdf

IHOPE

The Integrated History and Future of People on Earth (IHOPE) is a global network of researchers and
research projects using integrative frameworks to combine studies of human and Earth system history.
IHOPE’s long-term, human-scale perspective unites Earth system science with the social sciences, the
humanities, and communities of practice. Part of IHOPE’s work focus on Global Environmental
Change Threats to Heritage and Long Term Observing Networks of the Past. http://ihopenet.org/global-

environmental-change-threats-to-heritage-and-long-term-observing-networks-of-the-pas/

Arctic CHAR Project

Arctic CHAR is a multi-pronged program of research centered in the culturally unique Mackenzie
Delta region, northwestern Canada, home to modern Inuvialuit communities. It is intended to
investigate spatial patterns in the threats to the archaeological record in this region, and to begin to
mitigate them through mapping and excavation of critically important sites. The project is a

collaboration between the University of Toronto and the Inuvialuit Cultural Resource Centre.

REMAINS of Greenland
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The project REMAINS of Greenland is initiated as a direct response to climate change and to the
enormous challenge the National Museum of Greenland is currently facing, managing 5,500 sites in
enormous land area. The purpose of the project is to advance the basic understanding of how climate
change influences the preservation of archaeological sites and organic artefacts in the Nuuk region.
Furthermore the project will develop research based cultural resource management tools for locating
sites at risk and strategies for dealing with threatened sites in Greenland. The project is a co-operation
between The National Museum of Denmark, The Greenland National Museum and Archives and

Center for Permafrost (CENPERM) at University of Copenhagen. www.remains.eu

NABO

The North Atlantic Biocultural Organization (NABO) was formally founded in 1992 (after a key
meeting in 1988 hosted by the Peary-MacMillan Arctic Museum at Bowdoin College in Maine) in an
effort to improve communication and collaboration among the growing number of scholars interested
in the North Atlantic region who shared common interests but lacked a common forum for regular
meetings and exchange of ideas. Initially focused upon the archaeology and paleoecology of Viking
Age colonization from Scandinavia and the British Isles, the NABO cooperative has progressively
expanded in temporal and geographic extent (ranging from Prehistory through the Early Modern period
and with participating projects spread from Labrador to Finnmark). NABO is strongly interdisciplinary
as well as international and has aided scholars from a broad range of disciplines to set up wide ranging
collaborative investigations of the interactions of humans, landscape, seascape, and climate change in

the region. http://www.nabohome.org/

InSituFarms

The multidisciplinary InSituFarms research project has focused on sites with preserved archaeological
deposits in northern Norway, independent of dating. Neolithic shell middens and Iron Age/Medieval
farm mounds have been chosen as study objects with installed monitoring equipment, measuring soil
temperature, soil humidity and redox parameters, to define if active degradation is taking place
(Martens et al., 2016). Laboratory studies of degradation rates from the sites have been used to study

possible effects of climate change on continued preservation (Hollesen et al., 2016 b). A series of tools

16



for cultural heritage management have been suggested, including site evaluation for prioritization,
heritage management plans, threat evaluations and threshold levels have been defined to enable
distinguishing between safe and threatened sites, and mitigation actions have been tested and
suggested, particularly securing sections with clay (Martens 2016, 90-99).
(https://www.forskningsradet.no/prosjektbanken/#!/project/212900/no)

SCHAREP (Scotland’s Coastal Heritage at Risk Project)

A citizen-science project in Scotland that has built upon two decades of coastal survey. Following a
desk-based review of collected data, action at sites threatened by coastal processes was prioritized. All
site and priority information was then made available to the public through web and mobile
applications. Training sessions and other activities have led to a large number of individuals and groups
around the Scottish coast updating information and reporting new discoveries. The collected data has
been used to re-prioritize sites, taking into account current site condition and local threats. In addition,
a range of interventions (both traditional and experimental) have been undertaken at sites nominated by
local communities, thus saving data and increasing awareness about climate change.

http://www.scharp.co.uk/
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