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Hypothesis:

Annual J-D 2006—-2012

L—OTI(°C) Anomaly vs 1951—1980 0.58

Declining SIZE - predicted third universal response to climate \

warming (alongside changes in phenology and species distributions)
Gardner et al. Evol.Ecol.Trends 2011

Climate warming - the strongest effects in Arctic regions
NAlal
i How will the climate warming affect

M the size of Arctic biota? y.
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Average surface temperatures from 2006-2012 compared to a base period of 1951-1980.
courtesy of NASA Goddard Institute for Space Studies
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SIZE matters!

SIZE is a supreme regulator of all biological matters
[t determines rates of an organism physiological functions (metabolism, generation
time, longevity, locomotion speed, ...)

SIZE structure of populations and communities shapes ecosystem functioning (e.g.
energy flows in food-webs, ...) and influences productivity
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Shrinking body size as an ecological response to
climate change
Jennifer A. Sheridan* and David Bickford*
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Temperature Size Rule

Warming-induced reductions in body size are greater
in aquatic than terrestrial species

Jack Forster”, Andrew G. Hirst™", and David Atkinson”

T} *school of Biological and Chemical Sciences, Queen Mary University of London, London E1 4NS, United Kingdom; and "Institute of Integrative Biology,
University of Liverpool, Liverpool L69 728, United Kingdom
‘ Edited by James H. Brown, University of New Mexico, Albuquerque, NM, and approved October 2, 2012 (received for review June 22, 2012)
- Most ectothermic organisms mature at smaller body sizes when

sensitive to warming than is acrobic metabolism, and later in on-
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How do organisms change size with changing
temperature? The importance of reproductive method
and ontogenetic timing

Jack Forster', Andrew G. Hirst™ and David Atkinson?

1School of Biological and Chemical Sciences, Queen Mary University of London, London, UK; and*Institute of Integrative
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Diversity-stability relationship varies with latitude
in zooplankton
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Temperature regimes
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Normalized Biomass Size Spectra
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Normalized Biomass Size Spectra

-3 -2 -1 0 1 2 3

log,,(body volume in mm*)

NBSS slopes
® o
®
® ®
L 4
®
4 o ™ &
? s ¥
|
&
60°N 69 70°N 77 79 80 °N

E. Trudnowska, IOPAN Poland _—A_;!“_L




Size spectra
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Community level : S size fraction (<400 um ESD)
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Community level : M size fraction (0.4 - 1.8 mm ESD)
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Community level : L size fraction (> 1.8 mm ESD)
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Community level: Biodiversity
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Individual level

Size measurements of preserved,
photographed individuals (30 000) :
prosome length, total length, width

C. finmarchicus CV prosome length distribution (Bhattacharya method)
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Prosome lenght (um)

Individual level - Calanus

Prosome length (um) of C. finmarchicus copepodid stages
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Size index of copepods
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DWARFD

each fjord is a different life history theater
- temperature has only a partial role to play

70°N Ulsfjord, 7y,
69°NBalsfjord

http://www.iopan.gda.pl/projects/Dwarf/



