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DWARF - Declining size - a general response to climate warming in Arctic fauna? 

Two ecological rules:
1. Bergmann’s rule = body size increase towards colder areas (In ectotherms often 
called Bergmann clines )
2. Temperature-size rule (TSR)= ectotherms grow larger if kept at lower 
temperatures; 



DWARF - Declining size - a general response to climate warming in Arctic fauna? 

„SIZE is a supreme regulator of all matters biological” – Bonner, 2006
determines the rates of basic processes (metabolism, generation time, longevity, 
locomotion speed, …)

SIZE structure shapes ecosystem functioning  (e.g. energy flows in food-webs)

Big Fish Eat Little Fish, Peter 
Bruegel the Elder, 1557



DWARF hypothesis: Elevated temperatures will result in decreased
sizes of a wide range of high-latitide ectotherms

DWARF - working plan/approach
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Hypogastrura viatica

the dung fly
Scatophaga furcata

WP1 – TERRESTRIAL FAUNA

TASKS:

- Latitudinal gradient: mainland Norway-
Svalbard

- body-, cell- and genome- size 
distribution analyses of populations

- experimental studies 

WP1 Leader:
Prof. Hans P. Leinaas
University of Oslo



WP2 – LIMNETIC FAUNA

WP2 Leader:
Dr Martin A. Svenning
NINA  Tromsø

Lepidurus arcticus

Photo PH Olsen

Mysis relicta

Gammaracanthus loricatus

TASKS:

- Latitudinal gradient: mainland Norway-
Svalbard

- Char: body size, cell size and genome 
size analyses

- Invertebrates: body size, cell size and 
genome size analyses 

- experimental studies 

Salvelinus alpinus



WP3 – MARINE PELAGIC FAUNA

WP3 Leader:
Dr Sławek Kwaśniewski
IOPAN, Sopot

TASKS:

- Latitudinal gradient: mainland Norway-
Svalbard

- Size/biomass structure of
mesozooplankton community

- Effects on food-web interactions and 
energy flow



WP4 – MARINE BENTHIC FAUNA

WP4 Leader:
Dr M. Włodarska
-Kowalczuk
IOPAN, Sopot

TASKS:

- Latitudinal gradient: mainland Norway-
Svalbard

- Size/biomass structure of populations, and 
of macro- and meio- faunal communities

- Implications for secondary production, 
bioturbation, respiration

- Historical and modern analysis of bryozoan
zooid size as related to environmental
conditions



WP3 and WP4 sampling – 2014 and 2015
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WP5 – PALEONTOLOGICAL RECORD OF SIZE SPECTRA IN HOLOCENE

WP5 Leader:
Joanna Pawłowska
IOPAN, Sopot

TASKS:

- 3 sediment cores spanning 12k 
years

- Size structure of whole
community and of key
populations

- Assessment of test size as 
proxy for climatic conditions



WP6 – DATA BASE and LITERATURE SURVEY

WP6 Leader:
Prof. Dag Hessen
University of Oslo

TASKS:

- Analysis of genome sizes (www.genome.com; 4972 
species)

- Relating cell and genome sizes to temperature and 
body size

- Ecological/evolutionary implications

http://www.genome.com/


WP7 – SYNTHESIS and PUBLIC OUTREACH

WP7 Leader:
Prof. Jan Marcin
Węsławski
IOPAN, Sopot

TASKS:

- Integration and synthesis of research results

- Scientific and popular dissemination

- Cooperation with schools

- Web-based communications

- Management advice



https://www.facebook.com/PROJECT.DWARF
http://www.iopan.gda.pl/projects/Dwarf/index.html
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