Animali fantastici e dove trovarli:
gli ostracodi delle sorgenti montane
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Non ho la valigia di Newt Scamander...
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Newton "Newt" Artemis Fido Scamander, Ordine di Merlino (Seconda Classe) (nato il 24 Febbraio
1897) era un famoso Magizoologo e autore di "Animali fantastici e dove trovarli". Nei primi anni
della sua vita Scamander ha sviluppato un interesse per le creature magiche, influenzato dalla
madre che allevava Ippogrifi.

https://harrypotter.fandom.com/it/wiki/Newton_Scamander
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Ostracodi?!?

...This is another of those luckless groups of animals that hardly anyone
is interested in, despite being extremely common and critical to many
ecosystems.

www.newscientist.com/article/dn22595-zoologger-the-toughest-eggs-in-the-world.html
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Da Monoculus concha pedata in poi...
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kT sun tEs Crenis,

I"*, partie , p. 250 , Bennet dit méme que ¢'est le premier anteor qui
en ait parlé ; mais comme on n'indigue oulle part 'édition qu'on cile,
je n'ai pas pu vérifier si ces cilations sont exactes: car, ni dans la
seconde édition de 1743 de cel ouvrage, ni dans la quatriéme de 1744,
equi sont les seules rque jaie pn me procurer, il n'est nulle part question
de ces animanx , et la guinziéme plonche n'y existe méme point.

esploe, CONVICN me temps & tout le genre cypris, et a é16 répé-
tée plus tard par plusieurs autres naturalistes, tels que Geoffroi, Fa-
bricius , Species insec. ; Miiller , Fauna ins. frid. ; et par Linnaeus loi-
mwéme, dans son Ent. fau. suee.Co cypris, déerit dans la Faw. suee. ,
est de couleur grise, ¢t parolt ne point aveir de poils, du moins 'au-
" 1

» mais sans description; el ce n'est que dans la
dixiéme éd. de Langins , Hale Magdeburgicse, 1760, p. 635,0% 7,
qu'il donme pourla premiére fois au cypris le nom de M. conchaceus,
eu lui assignant la méme phrase caractéristique que dans la fiw. sue,
Depuis, ce nom a €16 conservé par tous les maturalistes au Cyp.
pubera de Miller, et d'aprés Mindication de Miiller luiméme ; quoi-
que le M. conchaceus ne soit pas suffisamment caractérisé pour
qu'on puisse le reconnoitre. L'éditeur indique dans le méme ouvrage
le M.lenticularis, qui paroit &ire le Daphnia gigas de Hermann,
etle M. telernus de Brander.

JopLoT, Observations d'hist. nat. faites avec fe microscope, Paris,
1754, t I, part. 2, p. vo4, pl. 13, fig.O. L'auteur donne & l'espéce
qu'il décrit le nom de Poisson nommé détouche. Elle est, ditil, d'un
jaune péle luisant, el couverte de poils épars, ce qui la rapproche



La prima illustrazione di un ostracode?
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Ceramica Pueblo della cultura Mogollon, prodotta nell’area della Mimbres Valley (New
Mexico) tra il 1000 e il 1150 d.C. Sono rappresentati ostracodi appartenenti al genere
Chlamydotheca o Magalocypris. National Geographic 162(5):593-605.

https://www.bgs.ac.uk/discoveringGeology/time/fossilfocus/ostracod.html#folkloreAndFact
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Classe Ostracoda

- circa 33000 specie descritte (fossili e recenti)
- dimensioni adulti: 0.1-32 mm
- simmetria bilaterale del corpo

- carapace bivalve calcareo

- presenza di sette paia di appendici
- il ciclo vitale comprende 9 stadi di sviluppo post-embrionale

- dimorfismo sessuale
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- riproduzione sessuale e/o asessuale

Smith & Martens, 2000

i Giampaolo Rossetti
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Gli ostracodi come organismi modello

Hvdrobiologia 419 vit-xi1, 2000,
D.J Horne & K. Martens (eds), Evolutionary Biology and Ecology of Ostracoda
O 2000 Khwer Academic Publishers, Prinved in the Nerherlands.

Vil

Preface: Ostracoda and the four pillars of evolutionary wisdom

Koen Martens'* & David J. Horne?
L Roval Belgian Institute of Natural Sciences, Freshwater Biology, Vautierstraar 29, B-1000 Brussels, Belgium
School of Earth & Environmental Sciences, University of Greenwich, Chatham Maritime, Kent ME4 41B, UK.

Key words: morphology, palacontology, ecology, genetics, Ostracoda, evolution

Abstract

Morphology, palacontology, genetics and ecology are the main scientific domains contributing theories, concepts
and new data to evolutionary biology. Ostracods are potentially very good model organisms for evolutionary studies
because they combine an excellent fossil record with a wide extant distribution and, therefore, allow studies on both
patterns and processes leading to extant diversity. This preface provides an overview of the |5 contributions to the
present volume and concludes that this set of papers supports the claim that ostracod studies are situated in all main
evolutionary domains.
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Animali sicuramente fantastici!

OSTRACOD RESEARCH

at the Lake Biwa Museum, Japan

" home | sboutostracos satery | publeatons

1. Ostracods produce spermatozoa with the largest volume in the animal kingdom. More...

2. Some marine species produce a bright, blue light (biocluminescence). More....

3. With a fossil record stretching back almost 500 million years, ostracods are the most abundantly preserved arthropod
in the fossil record. Mare....

4. The oldest known fossil penis belongs to an ostracod 425 million years old, More,,

5. Many species reproduce without sex by cloning themselves. More

6. Some species live on the gills of othar crustaceans, such as crayfish. Mora.. .

7. Their eggs can survive complete drying and be viable many years later. More. ...

8. The wind, birds and toads all help ostracods get around. More.....

9. They can survive being eaten by fish. More....

10. Some species can survive out of water by taking a small supply of water with them in their shells. More....
11. By attacking in groups, ostracods can prey on animals much larger than themselves, More....
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https://www.biwahaku.jp/smith/facts.html#4
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Alcuni importanti aggettivi

marini non marini
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recenti fossili

Giampaolo Rossetti
Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale
Universita di Parma
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Giampaolo Rossetti

Alcuni importanti aggettivi

non marini

recenti

Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale

Universita di Parma
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Chi sono e cosa fanno gli ostracodologi?
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Ostracodi fossili

Affioramento di Punta Mazza (Capo Milazzo, Sicilia)

Pliocene superiore — Pleistocene

i Giampaolo Rossetti

Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale
Universita di Parma
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Ostracodi primitivi del Cambriano e dell’Ordoviciano

Organismi simili a ostracodi (artropodi
bivalvi) sono gia presenti nel Cambriano
(541-485 Ma), ma non é del tutto certo
che possano essere classificati come
ostracodi. Forme di Myocopida e
Podocopida compaiono dall’Ordovicia-
no. Tutte queste forme primitive sono
marine, mentre le prime forme
dulcicole (Darwinulacea e Carbonita)
compaiono nel Carbonifero e diventano
comuni negli ecosistemi di acque
interne. Tra Siluriano/Devoniano e il Williams et al., 2011
presente ci sono grosse lacune nella

documentazione fossile delle forme

marine planctoniche; si pensa che

questo dipenda dalla scarsa calcifica-

zione del carapace.
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Grande radiazione evolutiva dei Cypridoidea
durante il Giurassico superiore/Cretaceo inferiore
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Ricostruzioni climatiche

! DEVELOPMENTS IN QUATERNARY SCIENCE 17
muvek | SERIES EDITOR: JAAP J.M. VAN DER MEER

OSTRACODA
AS PROXIES FOR
QUATERNARY
CLIMATE CHANGE

EDITED BY
Davip |. Horse, Jonarias Hooses,
Juuio Ropricuez-Lazaro axp FINN A, VIEHBERG

Giampaolo Rossetti
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Indicatori paleo-ambientali
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Portus, antico porto di Roma fatto costruire da Traiano
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Olotomografia di ostracodi usando il sincrotrone

| maschi di Harbinia micropapillosa
hanno strutture tubulari appaiate
nella parte posteriore del corpo che
suggeriscono la presenza di organi
di Zenker, mentre le femmine
mostrano cavita appaiate in
prossimita della parte centrale del
corpo, che corrispondono ai
recettacoli seminali nei Cyprididae
recenti e che sono note solo per
ostracodi che si riproducono con
spermatozoi giganti.
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A, E: Eucypris virens (recente)
B-D, F: Harbinia micropapillosa (Formazione di Santana - Brasile - Inizio del periodo Cretaceo, c.ca 100 Ma)

Matzke-Karasz et al., 2011

| Giampaolo Rossetti
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Un esempio di ostracode marino gigante
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Gigantocypris sp., ostracode marino di circa 3 cm trovato nella fossa di
San Clemente in California

i Giampaolo Rossetti
Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale 19
Universita di Parma




Un esempio di ostracode marino bioluminescente

Femmina di Vargula sp. Bioluminescenza prodotta
(lunghezza circa 2.4 mm). da Vargula all’interno di una
piastra di Petri.
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https://www.biwahaku.jp/smith/facts.html#2
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Ostracodi non marini
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Vista esterna del carapace di rappresentanti recenti dell’ordine Podocopida. A, Ilyocypris
(llyocyprididae, Cypridoidea); B, Centrocypris (Notodromadidae, Cypridoidea); C, Potamocypris
(Cyprididae, Cypridoidea); D, Cyprinotus (Cyprididae, Cypridoidea); E, Candona (Candonidae,
Cypridoidea); F, Cyprideis (Cytherideidae, Cytheroidea); G, Limnocythere (Limnocytheridae,
Cytheroidea); H, Metacypris (Limnocytheridae, Cytheroidea); |, Darwinula (Darwinulidae,
Darwinuloidea). Scala = 0.5 mm. Da Martens et al., 2008.

Giampaolo Rossetti
Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale 21
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Diversita globale degli ostracodi non marini

™
n

ISSN 2118-9773
www.europeanjournaloftaxonomy.eu
2019 - Meisch C. er al.

European Journal of Taxonomy 492:

-EJT hUEs: doi.org/10.5852/¢j1.2019.492

This work is licensed under a Creative Commens Attribution License (CC BY 4.0).

Monograph

urn:lsid:zoobank.org:pub:5F29A1A0-CC67-488A-B8A9-98DF | EE4F1E8

A subjective global checklist of the extant
non-marine Ostracoda (Crustacea)
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Abstract. We present an updated. subjective list of the extant, non-marine ostracod genera and species
of the world, with their distributions in the major zoogeographical regions, as well as a list of the genera
in their present hierarchical taxonomic positions. The list includes all taxa described and taxonomic
alterations made up to 1 July 2018. Taxonomic
1 emended specific name and 11 new synonymies (1 tribe, 4 genera, 6 species). Taking into account
the recognized synonymies. there are presently 2330 subjective species of non-marine ostracods in
270 genera. The most diverse family in non-marine habitats is the Cyprididae, comprising 43.2% of
all species, followed by the Candonidae (29.0%), Entocythendae (9.1%) and the Limnocytheridae
(7.0%). An additional 13 families comprise the remaining 11.8% of described species. The Palacarctic
zoogeographical region has the greatest number of described species (799), followed by the Afrotropical
region with 453 species and the Nearctic region with 439 species. The Australasian and Neotropical
regions each have 328 and 333 recorded species, respectively, while the Orental region has 271. The

hanges include 17 new combinations, 5 new names,

vast majority of non-marine ostracods (89.8%) are endemic to one zoogeographical region, while only
six species are found in six or more regions. We also present an additional list with “uncertain species’,
which have neither been redescribed nor re-assessed since 1912, and which are excluded from the main
list: a list of taxonomic changes presented in the present paper; a table with the number of species
and % per family: and a table with numbers of new species descnibed in the 20-year period between 1998
and 2017 per zoogeographical region. Two figures visualize the total number of species and endemic
species per zoogeographical region, and the numbers of new species descriptions per decade for all
families and the three largest families since 1770, respectively.

Key words. Ostracoda, distribution, biodiversity. taxonomy, nomenclature.

Giampaolo Rossetti
Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale
Universita di Parma

...there are presently 2330
subjective species of non-
marine ostracods in 270
genera.
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...the updated checklist )
now includes 152 species
and 5 taxa identified at
supraspecific level,
belonging to 57 genera... /

23



€3
g
>‘o
-3
Qt
<3
7 §
0 o
<5
Z
ok
3
<
2§

Qualche dettaglio in piu sulla morfologia

Femmina adulta di Heterocypris incongruens (Ramdohr, 1808).

i Giampaolo Rossetti

Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale
Universita di Parma
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Qualche dettaglio in piu sulla morfologia
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Morfologia di una femmina di Cypris pubera O.F. Miller come esempio di
un ostracode dell’'ordine Podocopida. Da Namiotko et al., 2011.
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Dove vivono gli ostracodi non marini?
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Dove vivono gli ostracodi non marini?
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Mixtacandona idrisi Grotta Molara

Mazzini et al., 2017
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Dove vivono gli ostracodi non marini?

5
B~
-3
o
< 3
7 3
VD)
<5
Z
ok
2
<
2§

Austromesocypris berentsae

Martens et al., 2004

Giampaolo Rossetti
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Ecosistemi d'aHa quota e cambiamenti climatici

Dove vivono gli ostracodi non marini?

0 Regis Cereghino ar— g1
ERegicCeraghing

Up to 750 seed shrimps in a single tank-
bromeliad !! #ostracods #ostracoda

#FrenchGuiana

i Giampaolo Rossetti

Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale
Universita di Parma
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Cosa mangiano gli ostracodi non marini?

Courtesy D. J. Horne

Cypris pubera

Ecosistemi d'ada quota € cambiamenti climatici
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Gli ostracodi non marini sono prevalentemente detritivori, ma sono documentati casi
di cannibalismo e di predazione.
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Spermatozoi giganti
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Principali tipi di spermatozoi in Rappresentazione schematica degli
ostracodi non marini (Schon & spermatozoi di Mytilocypris
Martens, 1998). praenuncia (Matzke-Karasz, 2005).
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Emipene e organo di Zenker
di Pseudocandona rostrata
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Famiglia Darwinulidae: almeno 200 milioni di anni senza sesso

Courtesy D. J. Horne

Darwinula stevensoni

<2
£
>‘o
-3
Q¢
<3
7 3
0 o
< 5
ZQ‘
O£
:
<
7

Questa famiglia, la sola ancora esistente della superfamiglia Darwinuloidea,
rappresenta circa il 5% della diversita specifica totale dell'ostracofauna non marina ed
e considerato essere uno dei pochissimi gruppi di “ancient asexuals” tra i metazoi.
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Le uova piu resistenti al mondo?

climatici

m Freshwater Biolo - THE DAY MEWSLETYER S : :
Freslwater Bial‘og,‘_‘; (2013) 58, 237-247 . gy doi:10.1111 /fwb.12051 New clentISt

News Technology Space Physics Health Enwvironment Mind Video | Trawel Euvents Job
Extreme tolerance to environmental stress of sexual and

parthenogenetic resting eggs of Eucypris virens (Crustacea, Zoologger: ThE toughest eggs in the

QOstracoda) w orl d
JOCHEN VANDEKERKHOVE*#%, KOEN MARTENS"', GIAMPAOLO ROSSETTI¥, FRANCESC

MESQUITA-JOANES® AND TADEUSZ NAMIOTKO* o@o@@@@o Fi

“Laboratory of Limnozoology, Department of Genetics, University of Gdarisk, Gdarisk, Poland
*Biology Department, University of Ghent, Ghent, Belgium £ December 2012
Y Department Environmental Sciences, Universitd di Parma, Parma, Haly

8 Depurtment of Microbiology and Ecology, Universitat de Valincia, Burjassot, Spain
" Freshwater Biology, Royal Belgian Institute of Natural Sciences, Brussels, Belgium

By bichae] Marshall

SUMMARY

1. The freshwater ostracod (Ostracoda), Eucypris virens, is commonly found in European
temporary pools, where its long-term persistence completely relies on the build-up of resting egg
banks. Extreme tolerance of dormant eggs and seeds is widely assumed, but freshwater ostracod
eggs are relatively poorly studied. The study of ostracod resting eggs is of particular relevance as it
may yield the key to understanding the distribution of the sexes in many species capable of both
sexual and asexual reproduction.

2. We assessed the tolerance of dried resting eggs produced by females originating from three
populations with males and three all-female E. virens populations. Hatching time and success was
compared between control eggs and eggs exposed o one of seven ecologically relevant stressors:
digestive enzymes, high salinity, deep freezing, hydration, UV-B radiation, hypoxia and
insecticide treatment.

3. None of the stressors reduced significantly the viability of either sexual or asexual eggs. When
compared with the reproductive mode-specific controls, exposure to UV-B radiation had a mild
impact on the survival of sexual and asexual eggs (-16.8 and —22.4%, respectively), but this was
only significant for asexual eggs. These results point to an extreme tolerance of E. virens resting
eggs and have important implications for the ecology and evolution of the species.

4. The timing of hatching was not affected by the stress treatment, except for UV-B radiation. A
marginally significant delay in hatching response was observed for UV-B-radiated eggs when
compared to the overall mean, but this treatment effect was absent when compared with the
reproductive mode-specific controls.

5. The populations with males produced eggs that hatched on average earlier (-1.5 daysat 17 °C)
and were more successful (+26%) than asexual eggs. Due to the limited number of populations
and the population-specific origin and age of the eggs, the possibility due to the differences in age
and origin of the resting eggs, or to variations in local conditions, cannot be ruled out.
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Sorgenti: ecosistemi importanti ma fragili

* Le sorgenti sono ecosistemi acquatici unici che contribuiscono in
modo significativo alla biodiversita locale e regionale a causa
dell’elevata complessita del loro habitat e di diverse tipologie di
sorgenti.

* Molte sorgenti hanno piccole dimensioni, ma numerose e
spesso con acque di alta qualita, e quindi costitdiscono |’habitat per
specie che sono rare altrove a causa dellz’lorg sensibilita agli impatti
antropici.

* Le sorgenti sostengono un’elevatd biodi¥ersita (organismi crenofili e
crenobionti) e contengono ux’maggiof numero di taxa inseriti in
Lista Rossa rispetto ad altgi'ambiend acquatici.
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Permanenti, temporanee, effimere.
Sorgenti minerali, iron springs, hard water springs...
Ambient, cold, thermal, hot springs.

Reocrene, elocrene, limnocrene.

Cantonatietal., 2012
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Sorgenti: ecosistemi importanti ma fragili

* Lllidrologia, in particolare la persistenza del flusso, la chimica
dell'acqua e la temperatura sono importanti fattori ecologici che
determinano la distribuzione delle specie e la composizione delle
comunita sorgentizie.

* Nonostante loro importanza per la biodiversita e come risorse
idriche, le sorgenti sono molto meno studiate rispetto ad altri
ecosistemi acquatici.

* Sono scarsamente tutelate da un punto di vista legislativo. Ad
esempio, sorgenti e piccoli bacini di testata (>10 km?) non sono
considerati nella Direttiva Quadro sulle Acque 2000/60/CE.
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* Sono soggette ad impatti diretti (prelievi a fini idroelettrici e
potabili, uso del suolo, arricchimento di nutrienti) e indiretti
(inquinamento per ricaduta atmosferica, cambiamento climatico).

Cantonatietal., 2012
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Effetti del cambiamento climatico
sulle sorgenti dell’/Appennino settentrionale

Science of the Total Environment 622-623 (2018) 337-348

Contents lists available at ScienceDirect

Science o«
Totel Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Climate-change potential effects on the hydrological regime of m |
freshwater springs in the Italian Northern Apennines —

Federico Cervi®*, Francesca Petronici ?, Attilio Castellarin ¢, Marco Marcaccio °, Andrea Bertolini €, Lisa Borgatti

2 DICAM, Department of Civil, Chemical Environmental and Materials Engineering, Alma Mater Studiorum University of Bologna, Viale Risorgimento, 2, 40136 Bologna, Italy
5 ARPAE, Regional Agency for Environmental Protection, Largo Caduti del Lavoro, 6, 40122 Bologna, Italy
© CNR-ISAC, Institute of Atmospheric Sciences and Climate, Via Piero Gobetti, 101, 40129 Bologna, Italy
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HIGHLIGHTS GRAPHICAL ABSTRACT
* a lumped rainfall-runoff model was
optimised to simulate daily discharge
ofa group of springs from Northern Italy BCMd
. fut limate f ts will ind Weather station BASELINE (1984-2013)
ure chimate forecasts witl induce a (2013-2016) FUTURE (2021-2050)
change of seasonal discharges, which X
will be more marked in summer and Modiified
HYMOD
autumn seasons model
* low flows will be affected while years Observed daily \ ]\
with long periods of consecutive days springd; g ‘
; pring discharge A S
with low flow are expected to be more (2013-2016) e . B N
frequent Baseline discharge  Future discharge
L
o o + Low flow indices Flow duration curve
calibration-validation + Length of low flow
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Periodo Musteriano, Paleolitico medio.
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Alcune caratteristiche ecologiche peculiari delle sorgenti

* | punti di emersione naturali delle acque sotterranee sono
ecotoni tra acque freatiche, acque superficiali e habitat terrestri.

 Sono caratterizzate da una struttura a mosaico, si ha cioe
coesistenza di diversi microhabitat (ad esempio accumulo di
detrito vegetale, muschi, fogliame, substrati rocciosi, ecc.), ma
anche la presenza di zone a diversa pendenza e velocita di
scorrimento dell’acqua.

* Le sorgenti perenni presentano una generale stabilita.

* Sono biotopi insulari.

| Giampaolo Rossetti
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Gli acquiferi del’Appennino settentrionale

Hard-rock aquifers

A

Arenites and conglomerates
.Florence
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Arenitic and pelitic turbidites

Silici-clastic turbidites Karst and evaporites

Marly-calcareous Triassic and Messinian
turbidites evaporites

- Ophiolites - Limestones
Cantonatietal., 2014

https://www.researchgate.net/publication/264703840_Springs_as_main_groundwater_dependent_ecosystems

| Giampaolo Rossetti
Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale 40
Universita di Parma




Come sono le sorgenti appenniniche?
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Sorgenti montane e ostracodi: linee di ricerca

» Caratterizzazione delle sorgenti da un punto di vista ambientale,
facendo riferimento ai principali paramenti idrologici ed idrochimici.

e Analisi delle comunita di ostracodi mediante un approccio multi-
scala (locale, regionale e continentale).

e Studio dei fattori ecologici, locali e regionali, che condizionano Ila
formazione delle comunita di sorgente (assembly rules, niche
filtering).

* Confronto dell’efficacia di diversi metodi di campionamento e messa
a punto di tecniche di prelievo non invasive (trappole e lavaggio della
vegetazione).

* Valutazione dei principali impatti antropici sulle sorgenti come
supporto scientifico per la loro conservazione e gestione.

| Giampaolo Rossetti

Dipartimento di Scienze chimiche, della vita e della sostenibilita ambientale
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Sorgenti montane e ostracodi: alcuni articoli

Journal of Freshwater Ecology, 2016 e Taylor & Francis
http://dx.do1.org/10.1080/02705060.2016.1 149892 fererb s Cro

Is there an ideal protocol for sampling macroinvertebrates in springs?

]

Melissa Rosati®™, Marco Cant()natih, Stefano Fenoglio®, Stefano Segadcllid
Giulia Levati® and Giampaolo Rossetti”

J. Limnol., 67(1): 56-63, 2008

First report on Copepoda and Ostracoda (Crustacea) from northern Apenninic
springs (N. Italy): a faunal and biogeographical account

Elisa BOTTAZZI, Maria Cristina BRUNO?Y, Matteo MAZZINI, Valentina PIERI and Giampaolo ROSSETTT
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M. Cantonati, R. Gerecke, I Jiittner and E.J. Cox (Guest Editors)
Springs: neglected key habitats for biodiversity conservation
J. Limnol., 70(Suppl. 1): 77-92, 2011 - DOI: 10.3274//L11-70-51-06

Spatial and seasonal distribution of invertebrates in Northern Apennine
rheocrene springs

Elisa BOTTAZZT*, Maria Cristina BRUNO')_, Valentina PIERI, Antonio DI SABATINO”, Luana SILVERI".
Mauro CAROLLI” and Giampaolo ROSSETTI
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Sorgenti montane e ostracodi: alcuni articoli

Hydrobiologia 4 \
DOI 10.1007/s10750-016-2938-9 CrossMark

SMALL WATER BODIES

Are aquatic assemblages from small water bodies more
stochastic in dryer climates? An analysis of ostracod spring
metacommunities

Melissa Rosati + Giampaolo Rossetti - Marco Cantonati *
Valentina Pieri - Josep R. Roca - Francesc Mesquita-Joanes

International Review of Hydrobiology 2014, 99, 409-424 DOI 10.1002/iroh.201301726

Review ARTICLE

Biogeography and relevant ecological drivers in
spring habitats: A review on ostracods of the
Western Palearctic

Melissa Rosati’, Marco Cantonati®, Raul Primicerio® and Giampaolo Rossetti’

1 Department of Life Sciences, University of Parma, Parma, ltaly
2 Limnology and Phycology Research Unit, Museo delle Scienze-MUSE, Trento, Italy
® Department of Arctic and Marine Biology, University of Tromse, Tromse, Norway
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