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Patrones globales de diversidad

Diversidad de grupos troficos en peces
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Functional diversity

Ecology Letters, (2005) 8: 391-400 doi: 10.1111/}.1461-0248.2005.00731.x

LETTER

Low functional redundancy in coastal marine
assemblages

A, A1) >1 cada sp. funcidon unica

A2) <1 muchas sp. similar funcion
Ca %

B) DF aumenta hasta la asintota

C) DF aumenta solo a S intermedias

Low Medium High

. . . Micheli et al., 2005 Guillemot et al., 2011
Species diversity



Diversidad trofica

Diversidad taxondmica vs diversidad trofica

Redundancia
trofica

Diversidad taxondmica



Diversidad trofica: Rol de los peces en las tramas troéficas

RESEARCH ARTICLE Open Access

Trophic diversity in the evolution and community
assembly of loricariid catfishes

Nathan K Lujan'**", Kirk O Winemiller' and Jonathan W Armbruster?
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Functional Ecology

Do wood-grazing fishes partition their niche?:

morphological and isotopic evidence for trophic
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Minagawa and Wada 1984; Post 2002



-ada trofica: bottom up y top down
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“Cambio global se refiere al conjunto de cambios
ambientales que se derivan de las actividades humanas

sobre el planeta, particularmente a cambios en los
procesos que determinan el funcionamiento del sistema

tierra”.



Cambio global
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Antecedentes
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Ecology Letters, (2012) 15: 365-377 doi: 10.1111/].1461-0248.2011.01736.x

REVIEW AND
SYNTHESES

Impacts of climate change on the future of biodiversity
Tiempo
(fenoldgicos, ciclos de vida)

Espacio
(rangos de distribucién, uso del espacio)

Organismos

(fisioldgicos y comportamentales) (Bellard et al., 2012)



Efectos del Incremento de la temperatura sobre I_

Tiempo

Tamano corporal
Organismos

K Reproduccion

Alimentacion
N
/ ! Distribucion de las
! especies

Tramas troficas ,

Espacio

Oxigeno



_dio del efecto del clima -> tamafio corporal

Bergmann’s rule (Bergmann C, 1847)
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iento: tamano corporal

Global warming benefits the small
In aquatic ecosystems

Martin Daufresne®:1, Kathrin Lengfellner?, and Ulrich Sommer?

aFB3-Marine Okologie, Leibniz-Institut fir Meereswissenschaften (IFM-GEOMAR), 24105 Kiel, Germany; and PHYAX-Lake Ecosystems Laboratory,
Cemagref, 13182 Aix-en-Provence, France

N AN

Edited by Stephen R. Carpenter, University of Wisconsin, Madison, WI, and approved June 3, 2009 (received for review February 25, 2009)

Procesos/_\
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Disponibilidad

de aIimentO\/‘

Organismos

(Brett, 1979; Elliott, 1994)



Proportion of small (%)

Proportion of small (%)

Tamano corporal: Ejemplos de efectos de la tepera_
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(Jeppesen et al., 2010).



Global warming benefits the small
In aquatic ecosystems

Martin Daufresne2b:1, Kathrin Lengfellner?, and Ulrich Sommer?

Cemagref, 13182 Aix-en-Provence, France

AN

Poblacional

aFB3-Marine C")kologie, Leibniz-Institut fur Meereswissenschaften (IFM-GEOMAR), 24105 Kiel, Germany; and bPHYAX-Lake Ecosystems Laboratory,

Edited by Stephen R. Carpenter, University of Wisconsin, Madison, WI, and approved June 3, 2009 (received for review February 25, 2009)

Individual

Cambios en el tamano

a nivel individual

| Cambios en el tamano
a nivel poblacional

Temperature-size rule

(Incremento de juveniles)

Cambios en la edad a
nivel poblacional

Daufresne et al 2009




Body size

(a)

Journal of Animal Ecology

Journal of Animal Ecology 2014, 83, 866-875 doi: 10.1111/1365-2656.12183

Temperature-related variation in growth rate, size,

maturation and life span in a marine herbivorous fish
over a latitudinal gradient

Elizabeth D. L. Trip**t, Kendall D. Clements’, David Raubenheimer? and
J. Howard Choat®

Temperature-size rule

Higher latitudes

Lower latitudes




N BRITISH
RESEARCH ARTICLE Journal of Applied Ecology E Sy

Evidencia a favor de la TSR

Bigger juveniles and smaller adults: Changes in fish size
correlate with warming seas
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Efecto del calentamiento: aumento de herbivoria

Mayor % de especies de peces herbivoros en latitudes mas bajas

Relative herbivory richness
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Gonzalez- Bergonzoni et al 2012.
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Herbivorous fish
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Kelp presence (proportion)
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Long-term empirical evidence of ocean warming
leading to tropicalization of fish communities,
increased herbivory, and loss of kelp

Adriana Vergés®®<!, Christopher Doropoulos®®®, Hamish A. Malcolm', Mathew Skye®®, Marina Garcia-Piza®®,
Ezequiel M. Marzinelli*"*“9, Alexandra H. Campbell**, Enric Ballesteros”, Andrew S. Hoey', Ana Vila-Concejo/,
Yves-Marie Bozec®', and Peter D. Steinberg®?

&Centre for Marine Bio-Innovation, School of Bioloaical, Earth, and Erwvironmental Sciences, University of New South Wales, Sydney, NSW 2052, Australia;
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PROCEEDINGS The tropicalization of temperate marine
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Cambios en la distribucion de las especies

Stellifer rastrifer (Pisces: Sciaenidae):first Uruguayan records anda 1200
km range extension

A.M. Segura™, A. Carranzaf, L.E. Rubio, L. Ortega# and M. Garcia’
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First record of Eucinostomus melanopterus, Bleeker 1863 (Perciformes, Gerreidae)
from the Rio de la Plata estuary

Espacio
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Interaccion entre estresores
(cabio climatico y especies invasoras)
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Special Section

Assessing the Effects of Climate Change on Aquatic

Invasive Species

FRANK J. RAHEL* AND JULIAN D. OLDENY

Especies invasoras

Hipoxia invernal

el

v Inviernos severos

[J Winter survival now
B Winter survival with 2 °C warming

L - R . R et T I B N A =



Stable isotope evidence for the food sac

-30 -28 -26 -24

N

web consequences of species
invasions in lakes

M. Jake Vander Zanden*:, John M. Casselman
& Joseph B. Rasmussen*

Salvelinus namaycush

Trophic position

Pelagic Littoral

Vander Zanden et al., 1999



_s directos e indirectos de la introduccidn de especies

Lagos de montafia sin peces

El efecto va a depender del rol tréfico de la

especie introducida

k" Indirecto (-)

&:ﬁl Indirecto (+)
kal Consumo

Snakes

zooplankton
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Small
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Phytoplankton
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TRENDS in Ecology & Evolution




_ed species direct and indirect effects

Nonnative trout impact an alpine—nesting bird by altering
aquatic-insect subsidies Lagos de

PETER N. EpancHIN,'”> RoLanD A. KNAPP,?> AND SHARON P. LAWLER'

Acuatico

Emergencia de
insectos

1
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i L R A % 7.

98% reduccion de ninfas

Epanchin et al., 2010.



Efectos a nivel reproductivo

Latitudinal gradients in onset date, onset temperature
and duration of spawning of roach

J. LAPPALAINEN®T AND A. S. TARKAN]

*Department of Biological and Environmental Sciences, P. O. Box 65, FIN-00014
University of Helsinki, Finland and {Istanbul University, Faculty of Fisheries,
Ordu Cad. No: 200, 34470, Laleli, Istanbul, Turkey

(Received 20 January 2006, Accepted 28 September 20006)
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Efectos a nivel reproductivo

Effect of temperature changes on the reproductive cycle
of roach in Lake Geneva from 1983 to 2001

C. GILLET* AND P. QUETIN
Station d’Hydrobiologie Lacustre, BP 511, F 74203 Thonon Cedex, France

(Received 3 May 2005, Accepted 25 February 2000)

Tiempo
(fenoldgicos, ciclos de vida)
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Year

Gillet & Quetin 2006 33

Date of the begining of the spawning period



Cambios a nivel ecosistémico: Interaccion con eutrofizacion

(Moss et al., 2011)
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Plasticidad fenotipica
«Es la capacidad de un genotipo de producir diferentes

fenotipos en respuesta a condiciones ambientales variables»

TRENDS in Ecology & Evolution

a) Daphnia cucullata

b) Precis octavia
Wet vs dry

c) Spea multiplicata

d) Onthophagus
nigriventris

e) Ranunculus
aquatilis



Plasticidad fenotipica

Respuesta no plastica Respuesta plastica

\

© ©
o e | _
Ambiente Ambiente

Modelos para predecir el CC no incluyen respuestas plasticas



Qdontesthes humensis (n=5)

Plasticidad del digestivo

Lycengroulis grossidens (n=21)

Pellona flovipinnis (n=9)

Una de las predicciones de la Teoria Digestiva
indica que individuos que consumen mayor %

CHARACIFORMES

Serrosalmus maculotus (n=5)

de alimento dificil de digerir requieren mayor K& —
tiempo de digestion y por lo tanto tractos i Olgosarcus engnsi )

Pygocentrus nattereri (n=4)
”_—-',:_.' e I ey
&) o ]

digestivos mayores

Goleocharox humeralis (n=16)

Herbivore

Acestrorhyncus patoneiro (n=16)

Solminus brosiliensis (n=10)

Cynopotamus argenteus (n=6)

A g ey

Raphiadon vulpinus (n=6)

Ageneiosus militoris (n=12)

Luciopimelodus pati (n=4)

e a——

Silva, 2018
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Applied Ichthyology A _.q.,
Does diet variation determine the digestive tract length of Capoeta banarescui
Turan, Kottelat, Ekmekci and Imamoglu, 2006?

By S. Akin, H. Turan and N. Kaymak

e Cevreli e Karadere
© Hubuyar o Ismailiye °
140 - o Niksar o Erbaa
o Resadiye e (Cecil
e Terce o Tifi
1201 e Cedilk Cevreli
Karadere Hubuyar
= |smailiye Niksar °
100 - Erbaa Re sediye °
—_ —Cecil —Terce °
S K i
S 801
—l
I_
()]
60 -
40 -
20 -
0 T T T 1
0 5 10 15 20 25

Total length (cm)

o Hubuyar

e Cevreli % Chironomidae



@ PLOS | one

RESEARCH ARTICLE

Contrasting Population and Diet Influences
on Gut Length of an Omnivorous Tropical

Fish, the Trinidadian Guppy (Poecilia
reticulata)

Eugenia Zandona™?®#*, Sonya K. Auer®™®, Susan S. Kilham', David N. Reznick?
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