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Annual J-D 2006—2012

L—O0TI(°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

ARl
How will the climate warming affect
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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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;

.y

Calanus hyperboreus

Calanus glacialis

Calanus fimarchicus
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,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
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[DWARF hypothesis: Elevated temperatures will result in decreased ]

sizes of a wide range of high-latitide ectotherms

Marine Genome Modern
- Pelagic Historic
- Benthic Cell Paleo-
» ‘ Size » Function
Freshwater Population

Terrestrial Community
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TASKS:

| - Latitudinal gradient: mainland Norway-
Svalbard

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

- experimental studies

the dung fly
Scatophaga furcata

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

- Latitudinal gradient: mainland Norway- o

Svalbard

Fo ® P, Morris / www.ardea.com

—— il

Salvelinus a/pins
- Char: body size, cell size and genome

size analyses

WP2 Leader:
Dr Martin A. Svenning

- Invertebrates: body size, cell size and
NINA Tromsg

genome size analyses
- experimental studies

Gammaracanthus sp.
Raskoff MPC/CoML

Gammaracanthus loricatus

Lepidurus arcticus Mysis relicta
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WP3 — MARINE PELAGIC FAUNA

WP3 Leader:
Dr Stawek Kwasniewski
IOPAN, Sopot

TASKS:

Latitudinal gradient: mainland Norway-
Svalbard

Size/biomass structure of
mesozooplankton community

Effects on food-web interactions and
energy flow

Calanus finmarchicus

Oithona similis @s.

Limacina hehcma@ = amicion
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TASKS:

- Latitudinal gradient: mainland Norway-
Svalbard

% - Size/biomass structure of populations, and

| - of macro- and meio- faunal communities

WP4 Leader: — .
- Implications for secondary production,

Dr M. W{OdarSka . o . . Legezynska/lOPAN
bioturbation, respiration
-Kowalczuk

IOPAN, Sopot

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




PoLisH-NoRWEGIAN

Researc WP3 and WP4 sampling — 2014 and 2015

PROGRAMME

EMAKRO ®BIGNEMATODA =MEIO

E4

0,01 T T T
119 -7 -5-3-11 35 7 91113151719 21
Size class [log, biomass pug DWT]

Tingvolifiorden

Nordfjorden Alfatr

Norwegian Sea
£

ﬁw/

North Sea




PoLisH-NoRrwEGIAN
@“ESEA“C“ WPS5 — PALEONTOLOGICAL RECORD OF SIZE SPECTRA IN HOLOCENE

PROGRAMME
TASKS: o "
6°C 570
(%a, vs VPDB) (%o, vs VPDB)
. : 05, ...:2% 43 .25
- 3 sediment cores spanning 12k 1
years 2] g
3 5
- Size structure of whole 41
community and of key > z
opulations g 6 T
WP5 Leader: Pop s s
Joanna Pawtowska . 2 ] ’
- Assessment of test size as g 8]
IOPAN, Sopot . : Y 3
proxy for climatic conditions 89
10 g
117 ®
12 1 gg
13 -
| Foraminifera rare to absent %:E

14




PoLisH-NORWEGIAN

Reseanch WP6 — DATA BASE and LITERATURE SURVEY

PROGRAMME

Community size changes

‘_) Species replacement
Body size changes

I_) Cell numbers

Cell size

I_) Polyploidy
Cell / \A

division/growth Speciati Food web/
rate/metabolic peciation productivity
te

WP6 Leader:
Prof. Dag Hessen
University of Oslo

TASKS:

Tem pe rature rredation Nutrients

- 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/
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WP7 Leader:
Prof. Jan Marcin
Westawski
IOPAN, Sopot

TASKS:

Integration and synthesis of research results
Scientific and popular dissemination
Cooperation with schools

Web-based communications

Management advice

LARWOOD SYMPOS

12-13 June 2014, Sopot, Poland
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Declining size =a-general-response to climale warmingin Arctic fauna?
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http://www.iopan.gda.pl/projects/Dwarf/index.html
https://www.facebook.com/PROJECT.DWARF




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

