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Increase of plant growth per decade-
1982-2011

Greening/productivity
increased in 32-39% of the

Arctic

Browning: < 4%

Stable: 57-64%
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Temperature and vegetation seasonality
diminishment over northern lands
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The rate and magnitude of climate
change (CC) are greater in northern
regions than elsewhere.

Sensitive ecosystems
low biodiversity
highly specialized species
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«Shrubification»: From heath to
shrubs and forests

Abisko, Sweden (Photo: Prof. Terry Callaghan - EU-

Interact)


http://memoandmyself.files.wordpress.com/2010/07/sweden_map.jpg
http://www.eu-interact.org/

Reduction of open and free reindeer ranges may
induce spread of blood sucking ticks and spread of
diseases (CSls) aminly along the coast




The forest/treeline study

A. Hofgaard er al

Figure 1 The smdy region of Finnmark county in narthen Nonay with commonly cited and used htimdina ddinaatons for birch
forest ( ) and pine forest (— ) according to Hustich (1983 na. 4 in Table 1), and southern limit of arctic tundra (...) acoording to
the Circumpalar Arctic Vegetation Map (CAVM Team, 200%; na. 15 in Table 1). Encircled numbers indicate test sites used for land
caver type classifiation (1, Smorfjordadet 2, Stabbursnes; 3, Porsangmoen; 4, Barsely; 5, Jarford 6, Pasvik). The inset map show
location of the smdy region in naorth-western Furope

Joumal of Bogeography (. Bageagr) (2013) 40, 938583

* Pl Latitudinal forest advance in
abaall Northernmost Norway since the early
20th century
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Forest cover in Finnmark county

1914 2012

Birch forest change 1914-2012:



«Greening»: Shrubification and latitudinal/altitudinal
change of tree and forest line (birch and pine)

Karasjok municipality
Present +1°C

Scenario:
Forest cover in 2100 versus 2000
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Future forest distribution on Finnmarksvidda, pine-birch forest types (not modeled)
North Norway
Alpine vegetation types
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Ticks are sensitive to ecosystem effects

Temp., humidity, vegetation, snow cover,
animals to feed on...

Ticks - changed distribution to higher latitudes
(Lindgren et al_, 2000, Jore et al_, 2014)

Borreliosis/Lyme diseases,
— Rodents are a reservoir species
— Deer, humans and other species

are mostly "dead end host”
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CCis likely to push the geographic boundaries of climate sensitive
infections (CSIs) northward, thereby increasing the potential for
inhabitant humans and animals to be exposed to new and/or exis-
ti ngoﬁﬁis Arctic Frontiers Tromsg 10
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ABSTRACT
Ticks and Tick-borne Diseases

The distribution limit of Ixodes ricinus ticks in northwestern Europe (Brennay, Norway, 1° south of the
Arctic Circle), has been known since the 1930s. To reconfirm this finding and extend studies in the areas

journal homepage: www.elsevier.com/locate/tthdis

Orignal article adjacent to the Arctic Circle (6633 N), ticks were collected from dogs and cats in 8 districts in northern
Ixodes ricinus and Borrelia prevalence at the Arctic Circle in Norway ®(;"..u.¢ Norway from 64°56' N to 68°48' N. We detected 549 [. ricinus, 244 (44%) of them in Brennay district, and
Dag Hvidsten®*, Snorre Stuen®, Andrew Jenkins®, Olaf Dienus¢, Renate S. Olsen®, 305 (range 6-87 ticks) in 7 districts in the northern part of the study area. The prevalence of Borrelia
Bjorn-Erik Kristiansen', Reidar Mehl¥, Andreas Matussek* in these ticks was determined by real-time PCR. In the Brennay district (65:28" N, 12:12" E), 29% of
[‘:’?'?‘:sz’%"M%ﬂﬁﬂ?’nﬁ%:%?ﬁ?;m%mm:"‘""“:w““v""' the I. ricinus were Borrelia spp.-positive, and the species B. afzelii was nearly twice as prevalent as B.
‘m;‘ml':llm:umrv&v:m, f';'vsw:m Sorvce, cwﬁ'%ﬁin,w'%m Swden garinii and/or B. valaisiana. In the study area north of Brenney district, only 12 (4%) of the collected ticks
* Host-Microde Interactions, Institute of Medical , UIT The Arctic University of Norway, Tromse, Norw) . . . . . x a

e of Mot Bk, UT The A Unwrit  Nrwey: o Ny ' contained Borrelia spp. In conclusion, tick occurrence and Borrelia prevalence are high in the Brannay

¥ Institute of Microblology, Armed Forces Medical Services, Oslo, Norway . . L. . R
district. In contrast, L ricinus occurrence and Borrelia prevalence are low further north across the Arctic

Circle in Norway.
© 2013 Elsevier GmbH. All rights reserved.
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The Arctic Circle

66°33' N




Geese-borne ticks?

T g‘%c% Arctic geese: Pink-footed goose and
Barnacle goose, Greylag goose

Vesterilen er siste stopp fer Svalbard
for kortnebbgés og hvitkinngas pa

Map and Photos: Ingunn Tombre, NINA



Arctic Geese?

Veterinary Parasitology 194 (2013) 9-15
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Latitudinal variability in the seroprevalence of antibodies against
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Reconstructing an annual cycle of interaction: natural infection and
antibody dynamics to avian influenza along a migratory flyway
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Study objectives & methods

* how reindeer herders’ traditional knowledge (TK)
may provide a reservoir of precaution and
adaptation possibilities to counteract the threats by

CSI.

* Methods & preliminary results
— Classical Sami authors herder narratives & ethnography

e Each source does not write much about reindeer diseases,
prevention and treatment, but our findings seem consistent .

— interviews of TK-holders.



Traditional knowledge (TK)

* One definition: “a
cumulative body of
knowledge and beliefs,
handed down through
generations by cultural
transmission, about the
relationship of living
beings (including humans)
with one another and
with their environment”
(Berkes et al. 1993)

TK is culture- and experience-
based, transferred across
generations, and includes
empirical facts, social
institutions and
management, as well as
inherited world views; it is
often focused on practical
application and provides a
basis for cultural and
community continuity.



Foot rot Necrobacillosis
(Slubbo/Glubbie)

Milking of reindeer, usual over
wide parts of Sapmi up to early
1900s; in some areas practised up
to 1950s-1960s

Female reindeer gathered in small
corrals, from early summer on

If wet and muddy soil, excellent Photo: Helgeland Museum (1936)

conditions for a bacteria
(Fuscobactericum necrophorum),

— attacks via small wounds/cracks in
hoofs
— Contagious via mud and shit

Inflammation, necrosis, subcutan,
(Tryland 2014)




Prevention praxis (I)

* In early summer; move reindeer to unused grazing land,
avoid staying to long in trampled and dirty grazing land
(N.N.Skum 1955)

* «The Elders knew that the animals should not be kept too
close» (embodied knowledge). Interviewee (born 1944):

* No observation of foot rot (Interviewee born 1947)
— Relatively small herds
— dry hills as milking sites
— milking site rotation: 3 weeks
— Next year: new milking sites
— Old ones , well fertilized used for growing of potatoes



Prevention praxis (I1)

e The Sami moved away from Small-pox epidemics in the late 18t century
(and had significant lower mortality than Swedes): Source: P.Skdld, 2004




Prevention praxis Il

Moving the reindeer uphill in the high mountains or to snow patches.

Use of small glaciers or snow patches for milking and ear marking

purposes (Thomas Renberg to HT in 1978). Also mentioned by Interw.

born 1944. Photo: Vilhelmina-Norra Sameby
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Climate change

* Uncertainty in winter due to freeze-thaw cycles

— Possible actions
* Transportation of reindeer
* Supplementary feeding

— More gathering/handling of reindeer=>
— Risk of contamination/spread of diseases

* Supplemantary feeding should take place on open land, not
in corrals
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change of animals taken into corral

moving animals to a new corral for observation before reentering the herd,
Also circulate the few tamed individuals

Alternative to being super restrictive, which is difficult in many respects

Tourism reduces the need for land
Prevention based on intuition (experience)-How much strain can an animal take?
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