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About the project:

DVWRRF i= an Polish-Morasgian project which sims to provide 3 basic understanding of the effects of the globsl
warming on the size of the Arctic organisms of temestrial, limnetic and marine ecosystems. The project will
generate new dsta shout the effects of changsd thermal regimes on the sie of bickgical units st the level of
genome, cell and individual organism as well a= size structwres of populstions and communities. The special
attention will b= paid to Arctic species and communities 35 climate change effects are most likely to be first
perceived in polar systems. The shift in size distributions in communities can have sericus impacts on thess
ecosystems” functioning as it will affect the biclogical productivity and flow of enengy and matter in the
fiood-webs. The synthesis of the data generated within the scope of this project will provide a comprehensive view
of the effects of the climate change on the size, and the relsted conssguences in functioning of terrestrial,
limnetic and marine ecosystems in the Arctic.

key facts:

Project acronym: DWARF
Project full title: Declining sze - 2 genaral responss to climate warming in Arctic fauna?

Call: Core 2012 Call of the Polish-Nonwegizn Research Programme implemented under the Morwegian Financisl
M=chanism

Area: Climate change including polar research

Programme operator: The Mational Center for Ressarch and Development

Contract number: Pol-Nor/201582/53/2014

Project duration: 33 months {Februsny 2014-Januany 2017}

Project budget: 3 355 383 PLN

Project Promoter: Institute of Ocesnology Polish Acsdemy of Sciences {10 PAN)

Project Partners: Morwegian Institute for Nature Riessarch (MINA), Tromse

University of Oslo (UiD)
Akvaplan-niva (AFN), Tromse

contact:
Project Promotor institution:
Institute of Cosanclogy Polish Acadamy of Sciences ul. Powstancow Warszawy 55

Project coordinator:
dr Maria Wicdarska-Kowalczuk
tel: + 4858 TATTE

email: mariai@iopan.gda.pl

ki naur ay The project is fundsd from Morway Grants in the Folish-Morwegisn Ressarch
PrcsRANmE grams el Programme operated by the Mational Centre for Research and Development
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Abstract

Abstract
Objectives
Body size is a fundamental biological unit that is closely coupled to key ecological properties and processes.Decline in
Methods organisms’ body-size has been recently predicted to be “the third universal response to global warming” (alongside
. changes in phenology and distribution of species) in both aquatic and terrestrial systems. The main goal of the project is
Working plan to test hypothesis that elevated temperatures will induce size reductions in a large range of animals in the e
: Arctic_This will be achieved by exploring variability of size of biological structures at different levels (genome, cell, body,
Work packages population and community) in response fo changing thermal regimes. The study will focus on a selected range of animal ———
taxa (invertebrates and fish) in terrestrial, limnetic and marine habitats. Organism size changes in response to past it e
WP 1 climate changes will be documented for Foraminifera in Holocene sediments.
ez The project will be structured along work-packages reflecting habitat and organism type, and will involve field sampling,
WP 3 experimental studies, body-, cell- and genome size analysis, deep sequencing of genomes for selected taxa as well as
WP 4 the size distributions in whole communities. Biomass size spectra in animal communities will be based on data derived
WP 5 from direct measurements of organisms in collected samples, and from a high-resolution Laser Optical Plankton Counter
WP & survey. Biomass size specira will be used to assess the secondary production of studied communities Environmental
drivers of the possible climate warming impacts on biological sizes and possible effects at various organization levels,
we7 taxonomic groups and habitats will be determined. The synthesis of the data generated within the scope of this project
will provide a comprehensive view of the effects of the climate change on the size, and the related consequences in
References functioning of terrestrial, Imnetic and marine ecosystems in the Arctic.

Annual J-D 2006-2012 °C) Anomaly 1951 —1980 0.58

VS

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
LAY
How will the climate warming affect
the size of Arctic biota?

E— . . /
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Abstract
Objectives
Abstract Working plan
] Methods Objectives
) . The work in the project will be organised in 7 work packages that will cover all necessary actions to achieve goals of
Working pl__= Methods the proposal- Enee—
Working plan WP1 will focus on the size patterns in terrestrial ectotherms. The study will be conducted on selected species of —————
Collembola (springtails) and the dung fly — Scatophaga furcate. The population on Svalbard and mainland Norway will be e
WP 1 Work packages sampled and analysed with respect to body. cell and genome size. Thermal reaction norms for the same parameters in S.
WP 2 furcae will be studied experimentally by rearing animals originated from selected populations on homogenised dung at
WP 3 WP 1 different temperatures.

WP 2
WP 3
WP 4 WP6 DATA BASE and LITERATURE SURVEY
WP 5

on relationships between genome-, cell and

- WP & body size and temperature (or habitat)
; WP 7
= Reference@
References WP1 TERRESTRIAL FAUNA } ‘
L = WP7 Synthesis of the Results, \
Transfer of Knowledge, Public Outreach
WP2 LIMNETIC FAUNA I =

INTEGRATION

WP3 MARINE PELAGIC FAUNA ] = MANAGEMENT
SYNTHESIS
WP4 MARINE BENTHIC FAUNA ] — DISSEMINATION

r PUBLIC OUTREACH
WP5 Paleontological Record of Size ] = \ /

Distribution in Foraminifera
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Abstract WP2: Limnetic Fauna

Abstract
N Leader: Dr. Martin-A. Svenning (NINA)
Objectives " Objectives
Objectives:
[ Methods Methods
== Worki | + {o analyse body size, cell size (when possible) and genome size in representative populations and sub-populations
Working pl orking pian (Arctic charr (Saivelinus alpinus) and macrocrustaceans Lepidurus arcticus, Mysis relicta and Gammarachanthus

loricatus) on Svalbard for comparison with selected populations on mainland Morway to obtain a maximum thermal

Work packages gradient (as a “space-for-time” analogue of temperature effects) -

+ {o compare the size distributions in migratory and stationary populations of Arctic charr (to test for the role of size vs

e temperature also on cell- and genome size)
WP 2 = to perform experiments with one or two of the three invertebrates raised under two different temperature regimes, and
WP 3 analysed for the same parameters
WP 4 = to perform deep-sequencing on populations with contrasting cell- or genome size to reveal the underlying drivers for e
WP 5 genome expansion or reduction.
WP & =
WP 7 %
= SAMPLING/ LAB
2 References MATERIALS ANALYSIS RESULTS
Sampling .
mmr:rl:ms relatonship
| inets ] Arcic charr tween mi
L = (migratory vs non-migratory) |
[ net-hauis |- macracrustaceans cell-, genome- size
Lepidurus arclicus analysis
Mysis rolicta |
Gammarachanthus lorcalus
5 = deep-sequencing
ol i B environmental |
availahility conditions
—_— env. conditions axperimantal
I conditions
experiments #
temperature | =
crusiaceans
Manuscripts
Presentations




DWARF WP 7 —in 2014

* PROJECT web-site: http://www.iopan.gda.pl/projects/Dwarf/index.html

O ol

Abstract Abstract
o Abstract
Objectives Al Objective
Objectives
| Metnods Methnds_
i B Methods
Working pIt = = Working |
e Woeorking plan
Work packa
WP 1 Work packages
WP 2 WP 1
wes WP 2
WP 4 WP 3
WP 5 WP 4
WP e WP 5
= WP T WP
] WP 7
S Reference
. References

HOME PROJECT DESCRIPTION PARTICIPANTS CALENDAR SPECIES GALLERY DISSEMINATICN

Books

John Tyler Bonner, 2006, Why Size Matters: From Bacteria to Blue Whales. Princeton University Press.
pp191.

Alan Hildrew, Dave Rafaelli, Ronni Edmonds-Brown, 2007, Body Size. The Structure and Function of
Aquatic Ecosystems. Cambridge University Press. pp 343

Robert Henry Peters, 1986, The Ecological Implications of Body Size, Cambridge University Press,
Knut Schmidt-Mielsen, 1984, Why is Animal Size so Important?, Cambridge University Press,

Thomas McMahon, John Tyler Bonner, 1983, On Size and Life, Scientific American Books - W. H. Freeman &
Co., pp 255

James H. Brown, Geoffrey B. West, 2000, Scaling in Biology, Oxford University Press, pp366

Andrea Belgrano, Ursula M. Scarler, Jennifer Dunne, Robert E. Ulanowicz, 2005, Aquatic Food Webs. An
Ecosystem Approach, Oxford University Press pp262.

S.R. Kerr, L.M. Dickie, 2001, The Biomass Spectrum. A Predator-Prey Theory of Aquatic Production
Columbia University Press, pp320.

William A. Calder Ill, 1984, Size, Functions, and Life History, Harvard University Press, pp431

Felisa A Smith, S. Kathleen Lyons, 2013, Animal Body Size. Linking Pattern and Process across Space,
Time, and Taxonomic Group. pp280, University of Chicago Press.

Scientific papers

ACIA (2006) Arctic Climate Impact Assessment - Scientific Report. Cambridge University Press, Cambridge
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Hans Petter Leinaas

Hans Petter Leinaas is a professor at the Department of Biosciences at the
University of Oslo (UiO). His main research activity is on life history adaptations
in ectotherms. He is currently studying the effect of temperature on growth and
development rates, its implications for age and size at maturity, and the effect of
temperature on body size, cell size and genome size. The objective of this
approach is to better understand in role of phenotypic plasticity and
microevolution of these traits in the adaptation to environments of contrasting
climate conditions, and its implications for climate change and species invasion.
Most of his research has been on springtails (Collembola), but he is also
working on marine and intertidal systems, in particular on crustaceans. His
study on adaptation to different climate conditions, has involved field work on
polar areas (Svalbard. Greenland, the subantarctic Marion Island) and in
temperate areas in Europe and South Africa.

He received his Ph.D. at UiO in 1982, worked for about 10 years at the
Morwegian Institute for Nature Research (NINA), and became a professor at Ui
in 1995. He has been the leader of a number of research projects funded by
the Norwegian Research Council and UiO.

Wersja polska

DISSEMINATION BLOGS

In the DWARF project he is responsible for WP 1, but will collaborate closely with WP 2 and 3 (Hessen and Svenning).

affiliation: Department of Bioscience, University of Oslo
e-mail: h.p_leinaas at ibv.uio.no
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Norwegian Institute of Nature Research (NINA) is Norway's leading institution

for applied ecological research and a key research institute in Europe. NINA periorm

short and long-term research and commissioned applied research to facilitaie the

implementation of international conventions, decision-support systems, and management

regulations. It also performs consuliancies for industry and management authorities, and

we work to enhance public awareness and to promote conflict resolution. Norwegian Institute for Nature Research
NINA has well equipped laboratories and research facilities at nine locations in Norway.

The institute offers broad-based ecological expertise covering the genetic, population, species, ecosystem and
landscape level, in terresirial, freshwater, and coastal marine environmenis. NINA's activiies are focused on
environmental research emphasizing the interaction between human society, natural resources and biodiversity.

The institute's research in the natural and social sciences, and its collaborative networks in Norway and abroad, enable
it to provide management agencies, industry and civil society with fop-notch information and advisory services on all
aspects of natural resource management and the sustainable use of renewable resources.

G _ ——
NINA office in FRAM - High North Research Centre for Climate
and the Environment building in Tromsa (wikipedia commons)

View of the Museum Polaria in Tromsa (wikipedia
commons)
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Calendar of events

DISSEMINATION

DATE

EVENT

DOWNLOADS

PHOTOS

21-24th October 2014

Arctic in Rapid Transition (ART)
science workshop. ISTAS:
Integrating spatial and temporal
scales in the changing Arctic
System: towards future research
priorities, Brest, France. DWARF
was represented by Mikota)
Mazurkiewicz and Barbara Gorska

"DWARF - Declining size - a general
response to climate warming in Arctic
fauna? - A Polish - Norwegian Research

Project.” - presentation

25th July-11th August
2014

Sampling campaign in west
Spitsbergen fjords (part of the
AREX 2014 cruise of riv Oceania)

sampling campaign blog

15-19th June 2014

Sampling campaign in Ulsfjorden
(part of the AREX 2014 cruise of riv
Oceania)

sampling campaign blog

12-13th June 2014

Larwood Symposium. Sopot,
Poland. DWARF was represented

by Ania Stepien and Piotr Kuklinski

Symposium Programme
photo gallery:
GALLERY
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input from all partners needed

LUDZIE >

§ mbank ¥ Lista lelefoniczna e NULL - Webmail g LUAMNSE, GUYNLA, SU., [ tvndd Bl Youlube - Broadcast... ¥ UWARE [ | Apertis LVS - Ap

'i DWARF Polish - Norwegian Research Project

1ia: 160

P DWUARF Polish - NorwegianR... ~ Stronag

INFORMACIE >

Strona Wiadomosci Powiadomienia Statystyki Posty

DWARF "Declining size - a general response to cimate
Warming in ARctic Fauna?”

[reTe—
Dei G ling size - a general response to climate warming in Arctic fauna? (\) T

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

> R
Norwegian Research
Project
Strona internetowa o-nauce  Udostepnij
0¢ czasu Informacje Zdjecia Osoby, kiore to lubig Wiecej -
LUDZIE > & status  [7)] Zdjecie / film Oferta, wydarzenie +
Polubienia: 160

DWARFY

MawiaZ potaczenia z wigksza liczba
0s0b, ktdre sa wazne dla Twojej firmy.

Promuj strone

INFORMACJE >

DWARFY

DWARF Polish - Norwegian Research Projec

habitats and the survey lead by our colleague - Krzysztof Zawierucha |
(UAMY):

http:/nww. newscientist. com/../dn27161-icy-pools-are-oases-f.

general response to climate
Warming in ARctic Fauna?”
&5 Polub strone - 160 o=ib

NWARF "Merlininn si7e - A neneral resnonse tn

ZDIECIA >

POSTY NA STRONE >

DWARF Polish - Norwegian Research Project

nowych zdje€ — z uzytkownikiem Ania Ste

Two of our colleagues Gosia Nowak and Ania Stepiefi are now in
Nattirufraedistofnun Islands (Icelandic Institute of Matural History). They are
waorking very hard, investigating museum's enermeus collections of Bryozoans.
Soon we should also have some photos of animals.

Zobacz thumaczenie
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The DWARF
Species gallery

FROJECT DESCRIPTION

CRUSTACEA v

Marine Benthos

Acanthostepheia malmgreni (Goés,
1866)

Sabinea septemcarinata (Sabine,

1824) Stegocephalus inflatus Krayer, 1842 Stegocephalus inflatus Krayer, 1842

LT Fousblomeam AY a The project is funded from Norway Grants in the Polish-Norwegian Research
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The DWARF
Species gallery

Marine Benthos

Acanthostepheia malmgreni (Goés,
1866)

o
DWARE:=?

Sabinea septemcarinata (Sabine,

S GALLERY
1824) )

LT Pousw-Nonweann A 8 The project is funded from Norway Grants in the Polish-Norwegian Research ""‘

A rya =y §
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Blags

Ullsfjorden field
campaign

West Spitsbergen
marine campaign

Spitsbergen
terrestrial and
limnetic
expedition

Storfjorden marine
campaign

* 4 Fieldwork blogs — at web page

PARTICIRANTS k= N BLOGS

Description

The DVWARF =ampling in West Spitsbergen fjords took place during one of the AREX2014 cruise on riv Oceania. Materials
were collected in two Spitsbergen fjerds: Hornsund and Kongsfiorden. During this expedition, besides samples for =
DWARF project, materials for a number of other projects were collected, including two other Polish-Morwegian projects -
POLHOR and GLAERE as wel as routine IOPAS monitering programme. The scientific program of the cruise was
composed of numerous tazks and to be able to complete all of them the ship and the crew had to te work 24 hours per
day. For the DWARF project samples of plankicnic and benthic fauna were collected (WP 3, WP 4 and WP 5) along with
the background environmental data as CTD measurements and sediment samples for geochemical analyses. Whole
campaign lasted 17 days. We started in Longyearbyen and first sailed to Hornsund, where we spent one week, than we
moved to Kongsfjorden, stopping on our way in Longyearbyen where part of the crew was changed. In every fiord 5
DWARF stations located in the centraliouter basins were choszen for soft bottom and plankien surveys, and a lot of
dredgings were conducted in search for Bryozoa and hard bottom fauna.

Localisations of Hornsund fijord and Kongsfijorden

Polska Stacja Polarna Hornsund
Zobacz w Mapach Google

Kongsfjorden
Zobacz w Mapach Google

¢ \ /

+ +
! Google - E Google -

EM15 Gocgle -Danemapy | Warnunki koezystaria z programu E2015 Google - Dane mapy  Warunki korzystania z programu

Sampling stations in Hornsund

HORNSUND

~NES— PN

A\ SRV T
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Blogs Diary (13.08. - 25.08.2014)
Blags
Ulisfjorden field
Ulisfjorden field campaign DAY 1: Off to Hornsund
campaign The DWARF
WETE GD"BE‘—-'*!'—& West Spitsbergen
West Spitsbergen DVWARF pro]

- " e marine campaign After a farewell of West Spitsbergen Campaign’ crew we sailed off to Hornsund. There we collected sediment samples e
marine campaign

for molecular analyses of modern and ancient foraminifera at four stations located along the fjord's axis. The living
Spitsbergen

. foraminifera were chosen for DNA seguencing, to create a database of modern foraminifera DNA seguences from
Spitsbergen terrestrial and Svaleard. Moreover, we picked surface sediment samples for envirenmental DNA analysis.
tern.astrlal.and limnetic
limnetic .
. expedition
expedition

DAY 2: Storfjorden, here we are!

Storfjorden marine
campaign

Storfjorden marine

campaign

After 12 hours of sailing we reached Storfjorden, a fiord on the East coast of Spitsbergen. We planned to take sediment
=zamples for benthic fauna and geochemical analyses. Unfortunately, we were not fortunate with the weather. At the
outer station (5T1) waves were too high to take samples. Luckily, inzide the fjord weather conditions allowed us to take
macrofauna Van “een grab samples and box corer sediment samples for meiofauna, foraminifera, geochemical and
molecular analyses. We alzo did some dredging to collect calcifying organisms for POLNOR project.

DAY 3: gravity corer
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were colle -
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DWARF proj
e

marine campaign
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Blogs

DAY 1: Off to Horns:

Ulisfjorden field
campaign

After a farewell of West Sp
for molecular analyses of
foraminifera were chosen
Swvalbard. Moreover, we pick

West Spitsbergen
marine campaign

Spitsbergen
terrestrial and
limnetic

DAY 2: Storfjorden,

expedition

Storfjorden marine
After 12 hours of sailing we

samples for benthic fauna
outer station (ST1} waves v =T,
macrofauna Van Veen grab =

molecular analyses. We alsol

campaign

DAY 3: gravity corer

Spitshergen terrestrial and limnetic expedition

Bockfjord
: e

Dinner preparations
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* Project presented at conferences: 7 o A A

- Polish Polar Symposum
- Larwood Symposium (Bryozoa)

- Polish-Norwegian Program Conference
(Warsaw)

~ U
AYMPOZIUM
PULARNE

Wroctaw 5-7V12014
o. -\ .

- Arctic in Rapid Transition Worskhop (France)

ize matters: implications of the loss of
e individuals for ecosystem function

" o
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e Popular science lecture — available at web page:
- J.M. Westawski ,,The Big Animals in the Sea and on Land” (in Polish)

noray DWAR
Duze zwierzeta w morzu i na ladzie

Jan Marcin Westawski, IOPAN, Sopot
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DWARF WP 7 — plans for 2015:

e Popular science book — Dag Hessen & Marcin Westawski:

- Concept and timetable

- Start writing

Jan Marcin Westawsld & Lech Kotwicld

ONE
DEGREE B8 CAMBRIDGE

Mustrations: Grazyna Piorco e g % _' 18 “:p UNIVERS ITY PRESS

e

“

PARASITISM

l
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e Public lectures

 scientific picnics &festivals’
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DWARF WP 7 — plans for 2015:

Exhibitions in museums
Gdynia Aquarium (450.000 visitors)

NFM Arctic projects exhibition
8- 30 Nov. 2015




DWARF WP 7 — Milestones :

M 7.1 Specification of the website M2 - OK

M 7.2 KickOff Meeting M2 - OK

M 7.3 Working meetings M19, M31

M 7.4 Specification (contents and authors) for the popular science book M 12 - to be done soon

M 7.5 DWARF synthesis manuscript prepared M 35



DWARF WP 7 — Deliverables:

D 7.1 Website launch M3 - OK

D 7.2 Detailed information and promotion plan M6 — OK (ready after this meeting)

D 7.3 Quality and evaluation plan M6 - OK

D 7.4 Progress report on dissemination M12, M24, M36 - OK (M12, in the annual report 2014)
D 7.5 KickOff and working meetings reports M2, M19, M31 - OK (M2)

D 7.6 Internal mid-term monitoring Progress report M18

D 7.7 Popular science book M 30

D 7.8 Set of lessons scenarios downloadable from the project web-site M30

D 7.9 DWARF synthesis manuscript submitted M36
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