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SIZE matters!

,SIZE is a supreme regulator of all biological matters’ — Bonner, 2006 —
determines rates of an organism basic processes (metabolism, generation time,
longevity, locomotion speed, ...)

SIZE structure in communities and populations shapes ecosystem functioning
(e.g. energy flows in food-webs, ...)
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Annual J-D 2006—-2012 L—OTI(°C) Anomaly vs 1951-1980

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

G40
How will the climate warming affect

M the size of Arctic biota? )
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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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Declining size - a general response to climate warming in
Arctic fauna? (DWARF)

Hypothesis: elevated temperatures will induce size reductions in large range
of high latitude ectotherms
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DWAREF - benthic communities size structure - large scale
survey ,space for time’ analogue approach to study temp.
effects




benthic communities size structure -
local variability

* BBSS are insensitive to differences in grain size or salinity
(Duplisea & Drgas 1999, Warwick 1984, Dolbeth et al. 2014)

* no response to organic enrichment in salmon aquacultures
(Duplisea & Hardgrave 1996), or increase of large size classes in
eutrophic site (Vanreusel, 1995)

* Decline of larger organisms in response to disturbance - anoxia
(Quiroga et al. 2005), trawling (Queiros et al. 2006)
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local environmental variability in an Arctic
glacial fjord - response in benthic size structure?
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benthic biomass size spectra - methods
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density size spectra biomass size spectra
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benthic biomass size spectra
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ordination of samples based on
biomass in size classes
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functional groups in size classes
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Polychaeta families in size classes
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production in size classes

*  meiofauna - estimated based on individual biomass (Schwingjamer et al., 1986)
* macrofauna - estimated based on individual biomass, temperature, depth, taxon,
feeding & mobility type (Brey, 2012)
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biomass production
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Conclusions

* BBSS respond to glacial disturbance produced in Arctic fjords
* smaller individuals/taxa are less sensitive to disturbance

* the changes in size spectra are coupled with changes in taxonomic
and functional composition

* in stable sediments ,big nematodes’ make a significant part of
benthic infaunal biomass and prodution

* in terms of secondary productivity glacial bays infauna turns into
,Small biota dominated system’

* small scale variability needs to be considered in large scale
comparative surveys
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