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ABSTRACT Globally, changes are occurring in the biogeochemistry and METHODS

ecology of the oceans, which may influence the physiology, phenology, = Re-surveyed exact area sampled by SJ

and species distribution. Biological communities are reacting to climate Hawkins, Al Neto and colleagues in 1988 — 620000 640000 660000
change through changes in the abundance and phenology of the Ponta da Galera (S30 Miguel island, S50 Miguel island — Azores
organisms and through the poleward shift in species distribution. Rocky Azores).

shores are relatively simple ecosystems, which makes them an excellent
model system for the understanding of the consequences of climate

" 3 distinct areas differing in exposure to

4190000

change. This study aims to examine the evidence of long-term changes on wave action — Exposed, Moderately i

the distribution of key intertidal species in the Azores. Grey literature and exposed and Sheltered. .
unpublished data collected in the late 1980’s by Stephen J. Hawkins and = VVertical distribution and abundance of &- |
his colleagues in the island of Sao Miguel (Azores) was compared to data organisms were estimated at several levels :

collected in 2012. Whilst most taxa sampled in 1988 were still present on the shore.

during 2012, there were changes in species distribution. In general, there
was an overall decrease in the abundance of organisms that was more

" Organisms were grouped to match the 630500 :
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pronounced on the sheltered area. In addition, there was generally a shift categories used by Hawkins et al. (1990). Study site - Ponta da Galera
upwards of the vertical distribution of taxa that was more pronounced on » Mean abundance of each taxa in 1988 !
the exposed area. These changes are temptatively interpreted as a and 2012 were plotted against shore g F?eniotmdAreafomewcesManagemem E i': }
consequence of increased temperatures and wave action (both predicted height for the 3 transects surveyed. S| I Protected Area for Habitats and Species Management N
by climate change scenarios). This study also suggests that there may be . - 0 2 A q

" Wilcoxon matched-pairs signed-rank test - 3

interactive effects between environmental processes affecting species
distributions. In addition, there was evidence that processes operating at
large temporal scales may indirectly influence the distribution of species
via changes in the abundance of their competitors.

was used to test changes in taxa
abundance over time.
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= Recorded changes in distribution and abundance of key intertidal species over a period of 24 years have been tentatively interpreted as a response to increased
temperatures and wave action. An increase in wave exposure is likely to mitigate the effects of increasing temperatures on the more exposed areas.

" Present study:
- Wave exposure may have the largest influence on rocky intertidal community structure as exposed shores are the dominant feature.

- Wave action (stormier seas) has probably increased between 1988 and 2012 (further studies).

- Northern species are extremely vulnerable since they have little space to retreat.
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correlates with seasonal changes in temperature, humidity and water avai]abﬂity_ Tl
presentation summarizes some 20 years of research on resistance to desiccation gy, d

heat in ca. 25% of the Israeli land snail fauna. In general, resistance to heat and arid;

is correlated with distribution patterns and with abiotic environmentall variation, The

study comprised of intra-generic and intra-specific comparisons and ‘mlcro-habitat and

phylogeny-related differences. We also tested the effects of. body size, ontogeny ang
the physiological set-points of the water regulatory mechanisms. Latelly, we study the
cellular mechanisms functioning under stress conditions and reflected in the pattern of
expression of heat shock proteins (HSPs).

T10.P1
THE FUNCTIONAL TRAIT-BASED APPROACH TO INVESTIGATE LIFE
HISTORY TRAITS IN MARINE INVERTEBRATES TO PREDICT EFFECTS OF
GLOBAL CLIMATE CHANGE ON ECOSYSTEMS

Gianluca Sara', Concetta Mandaglio', Valeria Montalto', Alessandro Rinaldi’,
Folco Giomi'?

"Laboratory of Experimental Ecology, Department of Earth and Mm‘r'ne.SCience, University n_.f P_ﬂleru-ifj,
Viale delle Scienze Ed. 16, 90128 Palermo, Italy gianluca.sara@unipa.it, concettamandaglio@gmail.
com, a.rinaldi83@gmail.com, montaltovaleria@gmail.com
*Integrative Ecophysiology, Alfred Wegener Institute for Polar and M[{T‘HIE Il{esearch, Am Handelshafen 12,

‘ 27570 Bremerhaven, Germany folco.giomi@awi.de

Due to the actions of Man, biodiversity is constantly shrinking in every knom.m'ecosystem
worldwide. The loss begins with modifications of ﬁmc’.fional traits at the individual 1e.vel,
proximately involving an alteration in the amount of energy avallfible for melabohsrrl:
by individual organisms: with insufficient energy, metab(?hc me.mhmery does not v{fr‘r
efficiently and organisms are unable to reach their maximal fitness throughout Ezr
life span. Here, we present a simple conceptual framework recently developed‘m othe
Lab in collaboration with many world-wide Universities inside a netwcl)rk studylr}ljg .
effect of climate changes on marine ecosystems, which is based on fun;tlona] traln t- ?ihe
bioenergetic principles. Through some case studies, we show that -the 1mp0rtaz.u€ iz -
amount of available energy at the individual level is able to expllam _how emer gie'r}idu
classical anthropogenic factors may drive biodiversity loss starting from the inc 1;115 3
reproductive failure. Flows of energy and matter through habitats and org_r,anqustic g
indeed subject to the laws of energy conservation and this allowg us to me‘:hamunitieﬁ-
trace them through individuals and from individuals to populations and comjl_ihanisﬁ_c
The combination of lab and field experimental procedures with a robust m:»L gty
theory helps us to predict how each species operates under c.lifferent s_eits ?fth‘(tj:tl}f be
(and when it does not). We are eager to investigate and p0551b1y. predn.t effec {d loba
local (chemical [e.g., pollution], physical [e.g., thermal or ‘poatmg nmsel)bail]t‘ pLelagi o
(increasing temperature and CO2) disturbance, from bgnthm se_ss:le to mo o from
organisms and from shallower intertidal to d_eeper. su_bt;c!al habltallts. Lab Ft]'Ltn,{.ive rigo!
undergraduate students to post-docs, like to face similar issues with quantits

and innovation.
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-TERM CHANGES IN THE DISTRIBUTION
OF KEY INTERTIDAL SPECIES

Maria Vale'*?, Ana I. Neto*?, Gustavo Martins®?, Stephen J. Hawkins'

; and Earth Science, National Oceanography Centre Southampton, Waterfront Campus, University
3 fSGuthampton, European Way, Southampton, 5014 3ZH, UK Maria.Vale@noc.soton.ac.uk,

S.J.Hawkins@soto.ac.uk

tro Interdisciplinar de Investigacdo Marinha e Ambiental (CIIMAR/CIMAR), Rua dos Bragas 289,
4050-123 Porto, Portugal aneto@uac.pt, gmartins@uac.pt
ICIRN & Grupo de Biologin Marinha, Universidade dos Acores, 9501-801 Ponta Delgada, Acores,

Portugal

bally, changes are occurring in the biogeochemistry and ecology of the oceans,
may influence the physiology, phenology, and species distribution. Biological
unities are reacting to climate change through changes in the abundance and
logy of the organisms and through the poleward shift in species distribution.
shores are relatively simple ecosystems, which makes them an excellent model
n for the understanding of the consequences of climate change. This study aims
ine the evidence of long-term changes on the distribution of key intertidal
ecies in the Azores. Grey literature and unpublished data collected in the late 1980

Stephen J. Hawkins and his

colleagues in the island of Sao Miguel (Azores) was

ipared to data collected in 2012. Whilst most taxa sampled in 1988 were still present

in species composition. In general, there was an overall

ase in the abundance of organisms that was more pronounced in the sheltered
d area. In addition, there was generally a shift upwards of the vertical distribution
y taxa, which was more pronounced in the exposed area. These changes are
atively interpreted as a consequence of increased temperatures and wave action
predicted by climate change scenarios). This study suggests that the consequences
cesses responsible for long-term changes recorded in species distribution can be
liated by wave action. In addition, there was evidence that processes operating at
temporal scales may indirectly influence the distribution of species via changes in
undance of their competitors.

SYNERGISTIC EFFECTS OF OCEAN ACIDIFICATION
AND WARMIN IN SQUID EARLY ONTOGENY:

E EVIDENCE FOR SEVERE BIOLOGICAL IMPAIRMENTS
Rm Rosa’, Tiago Repolho', Marta Pimentel!, Katja Triibenbach', Joana Boavida-
POItugaF, Filipa Faleiro', Miguel Baptista!, Ricardo Calado®, Hans Otto Pértner*

Afred Wegener Institute for Polar and

atorio Maritimo da Guia, Cenitro de Oceanografia, Faculdade de Ciéncias da Universidade de Lisboa,
Av. Nossa Senhora do Cabo, 939, 2750-374 Cascais, Portugal rrosa@fc.ul.pt

tedra Rui Nabeiro - Biodiversidade, CIBIO - Universidade de Lvora, 7004-516, Evora, Portugal
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Vestigated a set of biological responses to climate-change related variables during
ontogenvy of the squid Lolico nulearic Fmbirvo’s sturvival rafree ramoad frmm GO0/
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