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Norwegian institute for Nature Research

Arctic Ecology Department
(NINA-Tromsø)

• Offices: 
Trondheim, Tromsø, 
Lillehammer and Oslo

• Research stations: 
Hjelmsøya, Talvik, Røst, 
Oppdal and Ims 

• Total; 225 persons

• 20 research fellows

• 2 advisors UiT (Ims/Yoccoz)

• 2 II-positions at UiT

• 3 phd/postdocs 

• 5 master students 

Martin-A. Svenning (martin.svenning@nina.no)

NINA

High North Research Centre on Climate and the Environment 
Fram Center

(NP, NINA, NIVA, NILU, …..)

- Most/all research conducted
in Arctic areas, i.e. North-
Norway, Svalbard and Russia

- Strongly connected to arctic
ecology

- Three p. working with fish

Kjell Mork

Polen‐Norway?

Piotr Glowacki

Jan Kozlowski (Nov 5, 2012)
Jan Marcin Weslawski

Maria Wlodarska‐Kowalczuk

DWARF 
(Nov 29, 2012)

DWARF (see proposal)

‐ Temperature drives size of animals
‐ Bergmans rule; declining temperature => increasing size?
‐ Effects of global warming on the size of Arctic organisms
‐ Declining body size a response to global warming?
‐ Most notable impact on ecosystems at high latitudes?
‐ Reduced body size and communities & ecosystem processes?

∑   Elevated temperatures => size reducƟons in 
high latitude ectotherms

WP1 – Terrestrial fauna (H‐P. Leinaas)
WP2 – Limnetic fauna (M‐A. Svenning)
WP3 – Marine pelagic fauna
WP4 – Marine benthic fauna
WP5 – Paleontological rRecord of size distribution in foranminifera
WP6 – Datbase and literature survey on relationships between genome‐, cell

and body size and temperature/habitat (Dag Hessen)
WP7 – Synthesis of the results, transfer of knowledge, publich outreach

WP1/WP2: Leinaas/Svenning/Hessen; joint sampling, sites, time etc.

WP2 Limnetic fauna

Four main species to be included
‐ Arctic charr, Salvelinus alpinus
‐ Tadpole shrimp, Lepidurus arcticus
‐ Crustacea, Mysis relicta/segerstralei
‐ Gammarid, Gammarachanthus lorricatus

Svalbard

Bear Island
N‐Norway

S‐Norway

All these species are found from S‐Norway to
the northernmost lakes on Svalbard   

Arctic charr

Tadpole shrimp Mysis relicta/segerstralei Gammarachanthus lorricatus
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WP2 Limnetic fauna

Four main species to be included
‐ Arctic charr, Salvelinus alpinus
‐ Tadpole shrimp, Lepidurus arcticus
‐ Crustacea, Mysis relicta/segerstralei
‐ Gammarid, Gammarachanthus lorricatus

Svalbard

Bear Island
N‐Norway

S‐Norway

Localities/latitudes;
‐ Southern Norway ~ 57‐58oN
‐ Northern Norway ~ 68‐69oN
‐ Bear Island?          ~ 74‐75o N
‐ Svalbard                 ~ 78‐81o N

Maximum water temperatures 
(“typical” lake system in summer)

‐ Southern Norway ~  20‐25 oC
‐ Northern Norway ~  12‐15 oC
‐ Bear Island?          ~     5‐9 oC
‐ Svalbard                 ~     2‐6 oC

‐ less than 0.5 % of Svalbard is 
covered by lakes

‐ along most of the «western» 
coast (glaciers in east)

‐ map is only showing (some
of) lakes with Arctic charr

‐ mostly small lakes, i.e. < 1 km2

‐ Brånevatnet (NA), ≈ 9 km2

‐ Femmilsjøen (5 English miles ̴ 
8 km); 7.7 km2, 80 m deep

‐ Lake Linné; 4 km2, 35 m deep

Svalbard lakes

Bear Island

LYR

glacier

High Arctic (Svalbard) lake system
‐ late ice‐break (July)
‐ short ice‐free period (≤ 2 months)
‐ acess to SW ca two months/yr

Resident fish

Migratory fish

?

= «anadromous» charr

Lake Vårfluesjøen
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Resident charr
16 yr, 15 g

Anadromous charr
16 yr, 6 kg
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Landlocked populations
(”freshwater charr”)
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In some occasions there
may be genetic differen‐
ces between the large
cannibals and the small
«prey»

Sampling, late August 2014
(Svalbard)

WP1 – Terrestrial fauna
WP2 – Limnetic faauna

‐ Four lake systems with Arctic charr
‐ One lake with Gammarachanthus l.
‐ One lake with Mysis spp.
‐ Several lakes with Lepidurus a.

‐ Several places with collembola
‐ Several placed with mud‐flies

Sampling Svalbard 2015
Nordaustlandet

Sampling «Norway» 2014
during «summer/autumn»

Table 1. Overview of localities experimental set-up. 

      

Origin Population/Lake Short name Latitude/altitude Temperature Feeding

Farmed Hammerfest HtHf 70o39'N   23o41'E  high (≈ 14 oC) high 
Farmed Hammerfest HtLf  high (≈ 14 oC) low 
Farmed Hammerfest LtHf  low    (≈ 2 oC) high 

Wild Koifjordvatn Koi 70o56'N   28o09'E    
Wild Oksfjordvatn Oks 69o53'N   21o23'E    
Wild Tromvikvatn Tro 69o44'N   18o24'E    
Wild Laksvatn Lak 69o38'N   19o40'E    
Wild Tyrifjord Tyr 60o02'N   10o08'E    

      
 

Study with Arctic charr,
trying to assign linkage between:

‐ temperature
‐ food ratio
‐ body size
‐ erythrocyte cell volume
‐ genome zize

Kårvika aquaculture station

Five wild populations

HtHf = High temperature and high food ration

LtHf =  Low temperature and high food ration

HtLf = High temperature and low food ration

HtHf = High temperature and high food ration
LtHf =  Low temperature and high food ration
HtLf = High temperature and low food ration

Table 2. C-value (in pg cell-1), cell volume (FSC) and cellular complexity (SSC) of erythrocytes from the temperature versus food treatments. 

FSC and SSC mean values in arbitrary units. Standard deviation in brackets. 

Treatment 
 

29.11.2011 22.12.2011 

C-value 
(pg/cell) 

Cell volume  
(FSC) 

Cell complexity 
(SSC) 

 C-value 
(pg/cell) 

Cell volume  
(FSC) 

Cell complexity 
(SSC) 

HtHf 2.78 85.8 6.53 2.75 94.35 6.34 

 (0.154) (3.747) (0.469)  (0.096) (3.304) (0.254) 

       

LtHf 2.77 83.42 5.92 2.80 92.88 5.72 

 (0.225) (4.812) (0.464)  (0.058) (3.255) (0.204) 
       

HtLf 2.67 84.375 5.475 2.84 92.51 6.43 

 (0.237) (2.744) (0.618)  (0.096) (2.293) (0.353) 

 

‐ Differences in cell volume related to weeks/ «age»
‐ but, NOT to temperature and NOT to final body size

‐ Differences in cell volume between wild populations
‐ But, NOT associated with body size

Weight
22.12.2011

290 g

103 g

101 g
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‐ Differences in cell volume
between wild populations

‐ But, NOT associated with
body size

Five wild charr ppulations

Cell volume
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Genome size versus cell size
(the five wild populations) 

General Effects of Climate Change on Arctic Fishes and Fish Populations
Reist et al. (2006); Ambio vol. 35, No. 7.

Reist et al. (2006) conclusions: ”In concert these factors in most 
cases presently preclude quantitative estimation of climate
change effects on most northern fish populations”

Temperature

- mean annually temperature increases from 3 oC i SW to
8 oC in NE

- highest in autumn/winter (up to 8 oC) and lowest in
summer (2-4 oC)

Precipitation

- mean annually increase with 10-40 %

- less increase in S/SV and largest in N/NE

- ”all over” it is suggested high increase in snowfall

(athough the ”winter season” is shorter)

norACIAs climate scenarias for Svalbard
(1961-90 til 2071-2100)

From Førland et al. 2008
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glacier

Winter temperature
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Challenges beeing an anadromous Arctic charr

Summer temperature

Autumn temperature

Arctic charr – the most wonderful of all Svalbard creatures


