Distribucion de los Peces de Agua Dulce en el Neotropico

Region Neotropical: una de las mayores concentraciones de diversidad organica del
planeta: plantas vasculares, macroéfitas acuaticas, insectos, anuros, aves, mamiferos
y peces.




*>5600 especies de peces: 10% de todos los vertebrados, 20% del total de las especies

de peces del mundo; 43 familias endémicas
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FIGURE 1.1 Species richness of Neotropical freshwater fishes among the vertebrates. Left: Comparisons with other major vertebrate groups.

Note that many of these groups are not monophyletic. Right: Comparisons with freshwater fish faunas of other global biogeographic regions.
Diversity estimates as species per million km®.
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De donde surge esta diversidad?

Factores Ecoldgicos:
Amplias regiones tropicales.
Sistema Hidrico muy desarrollado.
Heterogeneidad de habitat (gradientes altitudinales).
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Ficure 1: Global freshwater fish species richness patterns at the drainage basin grain.




Sistema Hidrico muy desarrollado. Cuenca del Amazonas:
Heterogeneidad de habitat
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De donde surge esta diversidad?

Factores Ecoldgicos:
Amplias regiones tropicales.
Sistema Hidrico muy desarrollado.
Heterogeneidad de habitat (gradientes altitudinales).

Research Article
Global and Regional Patterns in Riverine
Fish Species Richness: A Review

Thierry Oberdorff,! Pablo A. Tedesco,! Bernard Hugueny,! Fabien Lepricur,?
Olivier Beauchard,? Sébastien Brosse,' and Hans H. Diirr*

Residuals = 0.31

Figure 3: Variance partitioning in explaining species richness
gradients between area-related, climate-related, and historical
variables. The analysis was performed using the “varpart” function
from the vegan R package [64] and grouping variables as in Table 1.




De donde surge esta diversidad?

Factores Ecoldgicos:
Amplias regiones tropicales.
Sistema Hidrico muy desarrollado.
Heterogeneidad de habitat (gradientes altitudinales).

Factores Histdricos:
Compleja historia geoldgica.
Cambios en los niveles del Mar



Factores Historicos:

e Aislamiento creciente de Africa
 Formacion de los Andes: La mayor fuerza activa formadora de patrones de

drenaje.
e Unidn con Centroamérica
e Escudos

e Arcos estructurales (barreras subsuperficiales)
 Cambios Climaticos y Cambios en los niveles del mar

Diversificacion de organismos acuaticos Neotropicales en los dinamicos y
cambiantes rios y cuencas de drenaje durante el Cretacico tardio y el
Cenozoico (90 millones de aios AP).



Afinidades de la Ictiofauna Neotropical con
otras Grandes Areas de Endemismo



Clase Sarcopterygii; Orden Ceratodontiformes; Familia Lepidosirenidae

Lepidosiren paradoxa, distribuida en las cuencas del Amazonas y Parana-Paraguay
(hasta 3592 lat S).
Registro Fosil: Cretacico tardio (70 ma)

Paraceratodus
Megapleuron
Aphelodus
Gnathorhiza
Beltanodus
Arganodus
Ferganoceratodus
Ptychoceratodus
Microceratodus
Ceratodus
Metaceratodus
Namatozodia
Ariguna

Gosfordia
Asiatoceratodus
Archaeoceratodus
Neoceratodus
Mioceratodus
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Division Teleostei; Orden Osteoglossiformes; Familia Osteoglossidae (4 génerosy 7 especies)
Cretacico tardio (70 ma)

2 especies del género Osteoglossum y Arapaima gigas (pirarucu)

Anguilla sp.*

Oncorhynchus mykiss

Chanos chanos

Y

Engraulis sp.*

Hiodon alosoides

Heterotis niloticus
Notopterus notopterus &,
100
Chitala ornata
Xenomystus nigri

Papyrocranus afer €

Gymnarchus niloticus =

1 subst./site Ivindomyrus opdenboschi




Orden Characiformes: 18 familias, 237 géneros y
al menos 1343 especies de las cuales 208 (4 D. Calcagmott et al. ¢ Molcular Phylogeneicsa Evolton 6 2005) 135-153
familias) estan en Africa; el resto en la region ;
Neotropical y Sur de Norteamérica. También restos
fosiles en Europa.

Origen?: Cretacico tardio (70 ma)

Restos fosiles de grupos vivientes: Paleoceno-
Oligoceno (60-30 ma): Cheirodontinae,
Curimatidae.

A2 |
[ 15 \JE-?)

Fig. 1. Strict consensus of 18 equally most-parsimonious trees based on the combined analysis of six data partitions. African taxa are denoted in
black. Clades d

mated at far right are examined in detail in subsequent figures, respectively. Nodes are numbered where referenced in the text;
bootstrap | 2 509) and Bremer suppornt values are shown above and below the node, respectively, for those nodes not represented in subsequent

figures



Siluriformes

35 familias, 446 géneros, 2867 especies. Distribucion Global

Origen?: Cretacico tardio (70 ma)

Fosiles de grupos vivientes: Paleoceno-Oligoceno (60-30 ma): Pimelodidae,
Callichthyidae

PROCEEDINGS OF THE ACADEMY OF NATURAL SCIENCES OF PHILADELPHIA 156: 39-53 June 2007

Discovery of African roots for the Mesoamerican Chiapas catfish, Lacantunia
enigmatica, requires an ancient intercontinental passage

JouN G. LUNDBERG, JOHN P. SuLLIVAN
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Lacantunia . Laca’:‘k‘mﬂdae direct open-water dispersion from Europe or Asia to North
R e America.
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Orden: Cyprinodontiformes; Subroden: Aplocheiloidei
10 familias, 109 géneros, 1013 especies

Africa
"West" of Dahomey Gap *

Africa
"East" of Dahomey Gap *

South
America

I Indo-Malaysia

I Madagascar/Seychelles

Pachypanchax playfair

[T e | North America

Fundisus hehwroclius

FiG. 4.—Phylogenetic hypothesis for the Aplocheiloidei based on parsimony anal of the total data set. Bootstrap values (500 replicates)
are listed above the branches in ending order for: equal-weighted MF, MP using conse: e substitutions for cyth (see Materials and
Methods) and all sites for the 125 and 165 rRNAs, and MP with Tv weighted three times Ts. The latter analysis did not support the shown
relationships within Ep os, instead grouping E. boulengeri and E. chaperi (7 of re tes). Asterisks marking the labels “West” and
“East”™ of the Dahomey Gap indicate general distributions of sampled taxa, but note exceptions to these definitions in the Discussion.




Orden Cichliformes: 1300 especies

+ Pleistocene
= Pliocene

o Miocene

¥ Oligocene

Etroplinae (16 spp.)
» Ptychochrominae (15 spp.)

» Heterochromini (1 spp.)

+ Hemichromini (12 spp.)
pre— s Chromidotilapiini (51 spp.)

r—Pglmatochromini (4 spp.)

renilabrinae

Tylochromini (18 spp.)

« Etia (1 sp.)

Pseudoc

Boreochromini (36 spp.)

L: Orecchromini (75 spp.)
@ Australotilapiini (883 spp.)
Y T e—— Cichlini (15 spp.)

I S — Retroculini (3 spp.)

Astronotini (2 spp.)
Chaetobranchini (5 spp.)
Geophagini (238 spp.)

» Cichlasomatini (115 spp.)

Heroini (148 spp.)




Orden: Cyprinodontiformes; Orestias spp Copea 19950, pp-8-21

10 familias, 109 géneros, 1013 especies Molecular Perspective on Evolution and Zoogeography of
Cyprinodontid Killifishes (Teleostei; Atherinomorpha)

ALEX PARKER AND IRV KORNFIELD

o Aphanius dispar

Aphanius fasciatus
Kosswigichthys asquamatus

Aphanius chantrei
Orestias agassii
100 i
100 o Orestias ispi
9 L Orestias luteus
100
77 Megnpsilun aporus
100 I
w 7 Cyprinodon variegatus
71
86 Jordanella floridae
86 Cualac tesselatus

31: Floridichthys carpio
& Jordanella puichra

Fundulus heteroclitus

Cubanichthys pengellyi

Fig.2. Consensus (50% majority-rule) tree for 16
cyprinodontid taxa, based on 16s TRNA sequences
(102 informative characters). Numbers at nodes in-

dicate percentage of 2000 bootstrap replicates that . . . _
support each node: maximum-parsimony values are Fig. 5. Hypothes;zed habitat continuity and range
above; neighbor-joining values are below. Branch of ancestors to Orestias and Aphanius, Diagram illus-

Fig. 1. Distribution of the three groups (sens I : .

P g 1981 sing Cvorinod grd P i C lengths are proportional to estimated genetic dis- | trates position of the Squth American continent rel-
arenti, ) comprising Lyprinodontidae: (A)Ca = The two shortest trees found by PAUP were | ative to the North American and Eurasian continents

rllbbean ?yprmoc_lonuds; (B) Orestias; and (C) Anatc 994 steps long (CI = 0.56, RG = 0.33). The g, value | and the proto-Atlantic Ocean at the beginning of the

lian cyprinodontids. of the length distribution of 1000 random trees was | Cretaceous eustasic maximum. Shading indicates ar-

—0.750 (P < 0.01). The same topology was found in | eas thought to have been covered by epicontinental

maximum-likelihood analysis, where all branch lengths | seas during part or all of this period (adapted from

were significant (P < 0.01). Compatibility analysis was Briggs, 1987; Van der Voo, 1993; and Hallam, 1992).
uninformative (81 equally parsimonious trees). When

rearranged to fit Parenti’s (1981) hypothesis, the re-
sulting tree was 326 steps long (CI = 0.50, RC = 0.24).




Orden Osmeriformes; Familia Galaxidae; Galaxias maculatus (Distribucion Circumpolar)




Procesos Historicos del Neotrépico:
Geologia y Clima



Procesos geologicos y geomorfologicos: Deriva Continental y Formacion de los Andes.
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Fosiles de género actual: Corydoras
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El Lago Pebas

Pacific

FIGURE 3.1 Paleogeography of northwestern South America during the Oligocene (33-24 Ma). Mountains, river courses, and shorelines are

approximate, with conjectural details.

Atlantic-Proto Caribbean

r

Brazilian Craton
Pacific

FIGURE 3.3 Paleogeography of northwestern South America during the Late Miocene (7-11 Ma). Mountains, river courses, and lake shores are
approximate. Landscape structuring and marine connections during deposition of the upper Solimoes Formation in the Acre system are poorly
understood. The system captured sediments from the emergent Andes, included tides, and was connected at the same time with the present-day
Amazon mouth (Figuereido et al. 2009, 2010). There are no indications for marine influence in Amazonia after 7 Ma

Atlantic-Proto Caribbean

Pebas system

~
%&i \_\)L\ﬁ Brazilian Craton

FIGURE 3.2 Paleogeography of northwestern South America during the Early and Middle Miocene (24-11 Ma). This model depicts a sea-level
high stand at about 15 Ma. Mountains, river courses, and lake shores are approximate. The shape and connectivity of the Pebas system were vl
dynamic. Possibly every 20-40 Ka, base-level cycles occurred that increased or decreased the continuity of lacustrine and riverine habitats withiig

this system. The blue stars south of the Maracaibo Basin depict possible lowland aquatic corridors

1000 km
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Cladograma de Areas: Relaciones a gran escala
Siluriformes: Callichthiydae:

Lepthoplosternum

< " .{»‘ | ‘a/ v. ‘;\‘ B
N &
P ., |\ N

. e NS Western Amazon

| S A L. altamazonicum

\ TN X. heterodon

:"‘ - \Y::_,:;.\-

B npummus

Characiformes: Characidae

Upper Rio Madeira
Xenurobrycon e
S . X polyancistrus
..lv'.'-( B af ‘.4 N NS5
Stk ™\ <&} | Rio Paraguay
= -}::;‘ A L L. pectorale
W& SN X. macropus
A | LT B retrospina
Characiformes: Charcidae: \

Brycochalcinus




Molecular Ecology (2003) 12, 1855-1867 doi: 10.1046/].1365-294X.2003.01857.x

Historical biogeography of the catfish genus Hypostomus
(Siluriformes: Loricariidae), with implications on the
diversification of Neotropical ichthyofauna

J. 1. MONTOYA-BURGOS*
*Museum of Natural History, 1rtede Malagnou, CP 6434, 1211 Geneva 6, Switzerland, + Department of Zoology and Animal Biology,
University of Geneva, 154 rte. de Malagnou, 1224 Chéne-Bougeries, Switzerland

1864 J. I. MONTOYA-BURGOS

Fig. 5 Reconstructed vicariant and disper-
sal events in eastern Andean South America
during the late Tertiary. Many of these
hypothetical events are linked to documen-

Lago Maracaibo

ted geological changes (see text). Date estima-
tions were inferred using the Hypostomus
D-loop and, when possible, the ITS mole-
cular clocks. Diamonds indicate probable
vicariant events, while double arrows indic-
ate dispersal events followed by allopatric
divergence.
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Phylogeography of the piranha genera Serrasalmus and
Pygocentrus: implications for the diversification of the
Neotropical ichthyofauna

NICOLASHUBERT,*[FABRICE DUPONCHELLE, ™ ESUS NUNEZ, "JCARMEN GARCIA-DAVILA,§
DIDIER PAUGY ttand JEAN-FRANCOIS RENNO®

{, MRCA of Pygocenstruy

AT 217 M and Serrasateus




Invasores Marinos

Familia Potamotrygonidae

Tres géneros: Paratrygon, Plesiotrygon, Potamotrygon; apréx. 20 especies.

Distribucidon: Cuencas Atlanticas y Caribe, aunque ausentes de la cuenca

San Francisco, rios costeros Atlanticos, Cuenca alta del Parana y rios al Sur de la cuenca del
Plata.
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Figure 15. Single most parsimonious tree produced by phylogenetic analysis of stingray taxa. Homoplasy indicated by *+ ' (independent gain) or "~

(reversall. Some ray silhouettes after Castello & Yagolkowski (1969; Compagno (1977): Heemstra & Smith (1980); McEachran & Capapé (1984).




Teleostei: Belonidae

Strongyiura nolata
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Sistemas costeros del E de Sudamérica: margen continental pasivo

’ Paraguacu
Contas
= Jequitinhonha

Area con componente biogeografico
antiguo (taxa basales a clados altamente
diversificados en restantes las cuencas).

*Eventos cladogenéticos tempranos,
asociados al estado inicial de la evolucion
geomorfolégica del este de Sudamerica
(procesos tectonicos y erosivos). Procesos
activos en la actualidad (litésfera débil en
la region).

Ictiofauna con alto grado de endemismos,




Ruptura con Africa: Megadomos que determinan el patron de flujo de los cursos

A.C Ribero

Magdalera

- oPorio Aegre
o
/)
2/
; Atlantic Oceun

Fig. 3. Riversand uplifts of Atlantic South America. A) break-upuplifts (megadomes) andassociated principal rifts. Megadomes:

Guyana'Guinea (1), NE Brazil/Niger (2), Mantiqueira’Angola (3), Uruguay/SW Africa (4), Somuncura (5) and Deseado (6).

Break-up rifts: Tacuta (I), Foz do Amazos concavo Tucano-Jatobd (I11) and Taubaté (TV). B) detail of the uplift from
he Southeasterm Brazil (from Cox | 989 a ~




Tectonic history and the biogeography of the freshwater fishes from the
coastal drainages of eastern Brazil: an example of faunal evolution

associated with a divergent continental margin

Alexandre Cunha Ribeiro

La accion erosiva continua desde el E provoco la captura de varios rios del escudo
cristalino tierras arriba, haciéndolos parte de las cuencas oceanicas (incluso
algunos tan recientes como el cuaternario).

«Tambiéen el movimiento entre fallas dio lugar a cuencas resultantes de capturas de
nacientes circundantes, originando una hidrografia compleja, a veces
representadas por sistemas lacustres interconectados (Cretacico-Terciario): captura
de las nacientes entre sistemas hidrograficos adyacentes.

*Procesos iniciados en el Cretacico y que se continuaron hasta la actualidad. Ya
gue esta reportada actividad de faulting en el Holoceno de la mayoria de las
provincias geologicas de Brasil (Riccomini & Assumpcéao, 1999, Modenesi-
Guattieriet al.,2002).



Siluriformes; Trichomycteridae.

Trichogeninae (Trichogenes) SE Brasil

Copionodontinae (Glaphyropoma, and Copionodon) NE Brasil
Grupos hermanos, basales al resto de la familia.

Taxas reminiscentes de historia biogeografica antigua (Cretacico)
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¢ Remaining Trichomycteridae )
Lup to 200 species in 42 generaWidespread |
in Trans/Cis-an erica \/ 7
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x-‘- Copionodontinae

R ey Trichogenes




Siluriformes; Callichthyidae; Aspidoradini.

Scleromystax: cuatro especies endémicas de SE y S de Brazil, grupo hermano del
mas diverso Aspidoras ampliamente distribuido tanto en rios del escudo como en

varios sistemas costeros (Reis, 2003).
Antiguedad relativa de CaIIichthyidae corroborada por registo fosil.
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Wldespread m Cls andean South Amenca

PR— T~ e .,“-,.'
ci> / 7

¢ 255 \
Y ‘AL. N Vgt e Y4y ™\
\\H 2N \ 1 P lr «‘-/ ~ ‘J —
FARY R ey
RS RN
[ &\ N
= . A Nyl TN = Scloromystax
( l‘Z oy \ /:f,_"'".;i‘-‘—_ SSpp
\ e S =
o A" - S ey ¥4
Lam) 5 - )
YR ‘ 7 ,»v//
jrmt- >,
fom - -
= .\_»\, st
A b}
fues /




Characiformes: Characidae: Glandulocaudinae.

Mimagoniates: seis especies ampliamente distribuidas en los sistemas costeros
cuyo grupo hermano, Glandulocauda (dos species con caracteres ancestrales), es
endémico del escudo cristalino (rios Tieté e Iguacu).




Copeia, 2001(3), pp. 726730

New Species of Jenynsia (Teleostei: Cyprinodontiformes) from Southern
Brazil and Its Phylogenetic Relationships

MICHAEL J. GHEDOTTI, AMY DOWNING MEISNER, AND PAULO H. F. LUCINDA

~ -

2

|
ot Parana )

O. dovii

——2_ A dowi

iiﬂ.. anableps
SL0 A microlepis

mmaah ey

Id

O} unitaenia 9

—L . weitzmani % |
|
A

1 ) )
{ J. efrmostigma
3Lz J. eigenmanni.

J. sanctaecalarinae

eisufuafarsa

I

4 J. alternimaculata

8 s pygogramma

—1.!‘ maculata
Length = 151 1

J. lineata
Cl = 0.68 +|I
RI=0.79 J. multidentata

Fig. 3. Strict consensus of three equally most-par-
simonious phylogenetic trees. Outgroups not includ-
ed. Tree statistics based on fundamental trees from
the analysis using the outgroup topology proposed by
Parenti (1981). Statistics from all analyses presented
in text. Branch lengths based on ACCTRAN optimi-
zation above branches, Bremer (1988) decay indices
below branches. Symbols associated with Plesiojenynsia
species correspond to those in Figure 4.

eirsufus

Fig. 4. Distributions of species in the subgenus Ple-
siojenynsia. The type locality of Jenynsia weitzmani is in-
dicated by a star. Known distribution of Jenynsia eigen-
manni shown as triangles. Known distribution of Jenyn-
sia eirmostigma shown as squares. Known distribution
of fenynsia unitaenia shown as circles.




El sistema de drenaje Patos-Merin: Museo de la diversidad bioldgica




Patos — Merin: Cuenca Hidrografica

Mangueira

Cebollati
P ol o

Cuenca Hidrografica: territorio drenado por un unico sistema de drenaje natural,
delimitada por la linea de las cumbres, también llamada divisoria de aguas.



Patos - Merin: Area de Endemismo y Ecorregion

"~ Percent Endemic species
o
B 1-10
Bl 11-20
B 21-36
[ 36-6s
B s - o2

Figura: Albert & Reis (2011)



Patos-Merin: Los cambios en el nivel del mar y las Conexiones Costeras

Patos Merin - Drenajes costeros del SE de
Brazil

Characidae: Mimagoniates spp

Figura: Ribeiro (2006)



Patos-Merin: Los cambios en el nivel del mar y las Conexiones Costeras

Systematics and biogeography of the genus Phalloptychus Eigenmann, 1907

(Cyprinodontiformes: Poeciliidae: Poeciliinae)

Paulo H. F. Lucinda

22— Phalloptychus eigenmanni

23— Phalloptychus januarius

24— Phalloptychus iheringii
Fig. 2. Intrageneric relationships of Phalloptychus. The num-

%,
es from Bahia to Rio Grande do Sul,

), and P. iheringii
(circles). Each symbol may sent more than one lot and/
ocality. T = type locality.




Patos-Merin: Los cambios en el nivel del mar y las Conexiones Costeras

Inferring Evolution of Habitat Usage and
Body Size in Endangered, Seasonal
Cynopoeciline Killifishes from the South
American Atlantic Forest through an
Integrative Approach (Cyprinodontiformes:
Rivulidae)

Wilson J. E. M. Costa*

Laboratory of Systematics and Evolution of Teleost Fishes, Institute of Biology, Federal University of Rio de
Janeiro, Rio de Janeiro, RJ, Brasil

Nematolebias whitei

Mucurilebias leitaoi

Notholebias minimus

Notholebias fractifasciatus
Leptolebias citrinipinnis

Leptolebias splendens

Leptolebias aureoguttatus

Leptolebias marmoratus

Campellolebias brucei
Campellolebias dorsimaculatus
Cynopoecilus notabilis

Cynopoecilus melanotaenia

Cynopoecilus fulgens

Cynopoecilus nigrovittatus




Patos-Merin: Los cambios en el nivel del mar y las Conexiones Costeras = et g

Austrolebias: subgénero Megalebias

o
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et O >
"‘“W

Austrolebias robustus
Austrolebias robustus
ehais nonoidie:
olterstorffi
Austrolebias cheradophilus
< | Austrolebias prognathus

Austrolebias luteoflammmlatus
Austrolebias quirogai



Patos-Merin: Los cambios en el nivel del mar y las Conexiones Costeras
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Patos-Merin: Cambios en el nivel del mar y la Invasion del pejerrey

10 t 200

Copeia, 2000(2), pp. 441-447 E THE ROYAL ' ed 14 May 20(
SOCIETY Published online 10 December 201

Population Genetics of the Silverside Odontesthes argentinensis (Teleostei,
Atherinopsidae): Evidence for Speciation in an Estuary of A rapid fish radiation associated with the last sea-

Southern Brazil level changes in southern Brazil: the silverside

Odontesthes perugiae complex
Luciano B. BEHEREGARAY AND JosE A. LEvy
] Luciano B. Beheregaray'’, Paul Sunnucks® and David A. Briscoe'
! Department of Biological Sciences, Macquarie University, Sydne SW 2109, Australia
6, Australia

siones Marinas: Dispersion

. s

; » e e, cion reciente de especie

O. argentinensis



Patos Merin y cuenca del Rio Uruguay: separados al nacer ' t

RU + LP
33 species (8%)

Laguna dos Patos
96 species (23%)

number of species
common to all drainages:
53 (13%) LP+TR
18 species (4%)

Rio Tramandai
Rio Uruguay 31 species (7%)
91 species (45%)

Ea Zootaxa 4138 (3): 401-440 ISSN 117 (print edition)

Article ZOOTAXA

Copyright © 2016 Magnolia Press ISSN 1175-5334 (online edition)

http://doi.org/ 10.11646/zootaxa.4138.3.1
http://zoobank.org/urn:lsid:zoobank.org:pub: 141 318A9-0DCB-4DA9-BB99-65BD 71 E946D |

Inventory of the freshwater fishes from a densely collected area in South America
—a case study of the current knowledge of Neotropical fish diversity FIGURE 8. Number of spcci;:s b?‘ l\\'drngragl\ic bafim Rio ‘Grande. do Sul State. RU = rio (‘,‘ruguav and rin Negro, LP =
; x Laguna dos Patos system, TR = rio Tramandai and rio Mampituba. Species that occur concomitantly in the rio Urugu:
. . Laguna dos Patos (RU+LP), Laguna dos Patos and rio Tramandai (LP+TR) or in all three drainages are counted separately.
VINICIUS A. BERTACO'. JULIANO FERRER®, FERNANDO R. CARVALHO' & LUIZ R. MALABARBA*
Museu de ncias Naturais, Fundagdo Zoobotanica do Rio Grande do Sul. Av. Dr: Salvador Franga, 1427, 90690-000 Porto Alegre,
RS, Brazil. E-mail: vbertaco@gmail.com
Departamento de Zoologia and Programa de Pés-Graduagdo em Biologia Animal, Universidade Federal do Rio Grande do Sul. Av.
Bento Gongalves 9500, 90470-430 Porto Alegre, RS, Brazil. E-mail: julianoferrer@bol.com.br [JF]; malabarb@ufrgs.br [LRM]
Universidade Federal de Mato Grosso do Sul. Cidade Universitaria, 79070-900 Campo Grande, MS, B)
E-mail: carvalhofri@gmail.com




Patos Merin y cuenca del Rio Uruguay: separados al nacer

Grandes migradores actualmente restringidos a cuenca del Rio Jacui:

Si entrada por el Parana y luego extincion: reciente y asociada a los cambios en los
niveles del mar.

Si entrada por el Uruguay medio: antiguo y asociada a baxamiento perisférico del
extremo sur del macizo brasilefio (Neogeno temprano 20 millones de afios)

Salminus brasiliensis
Leporinus obtusidens
Prochilodus lineatus




Patos-Merin y Uruguay medio: Conexiones mas sutiles

Distribucion de 5 taxa del género Austrolebias

Atlantic Ocean

Rio
% . s
at,

Loureiro, Duarte, Zarucki 2011



Reordenamiento de los sistemas de drenaje Toubgdiag

Rio Tacuari :

Evidencias biogeograficas, filogenéticas y filogeograficas en el género Austrolebias que
apuntan a los reordenamientos de los sistemas de drenaje, asociados al margen pasivo de la
placa Sudamericana, como responsables de elevar la diversidad en Patos-Merin, y a la
cuenca alta del Rio Negro (Uruguay medio) como fuente de esa diversidad.



Patos-Merin: Reordenamiento de los sistemas de drenaje
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Patos-Merin: Reordenamiento de los sistemas de drenaje
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Patos-Merin: Reordenamiento de los sistemas de drenaje

Capturas de cuenca: no solo un corredor sino un generador de diversidad intraespecifica?

Image Landsat




Patos-Merin: Reordenamiento de los sistemas de drenaje

©:2013 CnesiSpot' image
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Patos-Merin: Reordenamiento de los sistemas de drenaje

Duarte et al. (en prep) A. luteoflamulatus-A. quirogai

Rio Tacuari — Rio Negro

A. luteoflammulatus

Rio Negro Cebollati bajo

49

Rio Negro

A. luteoflammulatus
Castillos y Negra A. luteoflammulatus
Laguna de Rocha

Rio Negro - Rio Yaguardn



Patos-Merin: Reordenamiento de los sistemas de drenaje

Serra et al in prep: grupo de especies “A. bellotti”
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Patos-Merin: Reordenamiento de los sistemas de drenaje

Grupo de especies “A. dffinis”

Atlantic Ocean

%
% »,
c?(e

ZONA
DE OBRAS




Patos-Merin: Museo de Biodiversidad

Origen de ictiofauna Patos Merin:

1. Cuenca Rio Uruguay-captura de
cuencas.

2. Cambios en nivel del mar:
conexiones entre cursos costeros.

3. Cambios en nivel del mar:
invasion de especies marinas.

4. Procesos internos asociados 0 no
cambios en el nivel del mar.




Patos-Merin: Cuna de Biodiversidad

Austrolebias (Cyprinodontiformes, Rivulidae) Grupo de especies “A. adloffi”
. arachan

charrua

reicherti

natchigalli

minuano

nigrofasciatus

bagual

adloffi

>er>>>2>D

Atlantic Ocean

100 km

i
! l’i:
I



Algunos Patrones Macroecologicos



HISTORICAL BIOGEOGRAPHY OF

‘ NEOTROPICAL
FRESHWATER FISHES

Ecoregiones dulceacuicolas (Abell et al. 2008):

/" I Amezon
- Guianas

[:] Northeastern Atlantic

- Orinoco

___| Southeastern Atlantic

- Trans-Andean

E 2.14  Geograp 2 ons ¢ eshwa sgions of tropical Sc 2 oregions g ed by ma asin and
\ seograg hlu partitions of m; freshwater unn).;nll 1'11 pical South America. A. Ec \n gions grouped by n; ”1” ““'1’”\“‘ and ’ FIGURE 2.1 Freshwater ecoregions of tropical South America (after Abell et al. 2008). Ecoregion limits delineated primarily by watershed

vofaunal province. B (on next page). Ecoregions grouped into the Amazon-Orinoco-Guiana (AOG) Core (species-rich, low endemism) and

F pag & group = e . & boundaries (hydrogeographic basins). Ecoregions and associated geographic data are listed in Table 2.1

ntinental Periphery (species-poor, high endemism)




FIGURE 2.7 Continued.

Species Density
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Patos-Merin: Gradientes de Diversidad

Contrariamente a lo que ocurre a nivel
general, donde la densidad total de
peces es menor que en areas
adyacentes como el Uruguay medio y el
Eje Potamico Subtropical, esta region
presenta un mayor numero de especies
de peces anuales (Austrolebias +
Cynopoecilus).

Austrolebias:

*Eje Potamico Subtropical = 10 especies
*Rio Uruguay bajo = 14-15 especies
*Patos-Merin = 21 especies

Figura: Albert & Reis (2011)

/’/ Species Density
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Patos-Merin: Ecologia de Comunidades

Cuenca del Rio Cebollati: 10

especies de peces anuales en
menos de 20.000 km2

m Austrolebias viarius

Austrolebias gymnoventris

33 msnhm . Austrolebias cheradophilus

- m Austrolebias prognathus

45 msnm Austrolebias charrua
Austrolebias aff quirogai
m Austrolebias wolterstorffi
— Austrolebias luteoflammulatus

Austrolebias reicherti
< Cynopoecilus melanotaenia

.-
e
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1303 44)

134444
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Image Landsat #Copernicus J \



Patos-Merin: Especies relictuales?

Austrolebias viarius
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Patos-Merin: Especies relictuales?

A. viarius A viarius

A melanoorus

T
—~—A. vandenbergi

A sp3

—A. bellottii
A bellottii
A. melanoorus _ 4*6 /]

A vandenbergi

-A. charrua A arachan

A. minuano A adloffi

WIO:1 A. nigrofasciatus A sp1
1/61 A. adlo m A charrua

Costa 2002 Morf Loureiro 2004 Morf

Austrolebias melanoorus
Austrolebias univentripinnis

. viarius (0)

i (l

. vandenbergi (C)

. melanoorus (N)

. univentripinnis (N)
apaii (M)

. bellottii (M)

. arachan (N)

. charrua (0)

. minuano (0)

. adloffi (0)

. nigrofasciatus (0)
. nachigalli (0)

. salviai (0)

DR AR R ARRANMANMNA

Costa 2006 Morf

) A. adloffi

0I0L__ 4 adiogh

A. arachan

Austrolebias apaii
—E Austrolebias bellottii
Austrolebias vandenbergi
Austrolebias arachan
Austrolebias viarius
ustrotebias charrua 1.00
Austrolebias minuano ﬂ
Austrolebias adloffi

Austrolebias nachtigalli

A. reicherti

A. reicherti

— A. charrua
1.00

099 A. charrua

lE_E A. viarius
00 A. viarius

ﬂE Austrolebias nigrofasciatus 5 millones

Austrolebias salviai

93
A. viariuy

Costa 2010 Morf Garcia et al 2014 Cit b




HISTORICAL BIOGEOGRAPHY OF |

NEOTROPICAL
FRESHWATER FISHES

FIGURE 2.8 Patterns of species endemism in South American freshwater fishes. A. Number of species endemic to ecoregions (S;). B. Percent
endemism (%S;) as proportion of total fauna endemic to that ecoregion. Note that percent endemism is highest in the continental periphery.
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Patos-Merin: Areas de endemismo anidadas

Bessonart et al (2021)

Andlisis NDM/VNDM (Szumik et al. 2002; Goloboff
2004; Szumik & Goloboff 2004, 2007)

Cuadriculas 0.25 x 0.25 de grado

Matriz Presencia Ausencia: Base de datos

Colecciones de Peces de Facultad de Ciencias y
Museo Nacional de Historia Natural.

Neotropical [Hi/ 71751  Original article

Distribution of freshwater fish from the
Southern Neotropics reveals three new

areas of endemism and show diffuse
> limits among freshwater ecoregions

José Bessonart', “Marcelo Loureiro’, “José Carlos Guerrero® and
Claudia Szumik®*

Rio de la Plata

Atlantic Ocean
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Aprox. 270 especies distribuidas en 3 ecorregiones; 3?

s e
gy | 775 |3

ECORREGION
URUGUAY BAJO
 N° 332

5
1
b

ECORREGION
AGUNA DE LOS PATOS
N334

ECORREGION
PARANA BAJO
Ne 345

100 200
1 L

Neotropical [F11(4 Original article

Distribution of freshwater fish from the
Southern Neotropics reveals three new
areas of endemism and show diffuse
limits among freshwater ecoregions

José Bessonart', “Marcelo Loureiro’, “José Carlos Guerrero®* and
Claudia Szumik®




Cluster analyses based on collection records from Uruguay and literature records from Argentina
(Demonte & Arias, 2005; Paracampo et al., 2015; Bértora et al., 2018) show some clues about the nature of
these limits and the internal structure of the area.

Cluster Analysis
Precense-Absence matrix of 7000 records (147 spp in 27 basins from the three ecoregions):

| Lower Parana (Parana river PB)

| Lower Parana (southern Rio de la Plata tributaries, Argentina)
I3 Parana bajo (northern Rio de la Plata tributaries, Uruguay)

4 Lower Uruguay (UB)

2 Laguna dos Patos (Merin lagoon LP)

6 Laguna dos Patos (Atlantic Ocean tributaries)

Grouping algorithm= UPGMA

Similarity Index = Jaccard

ECORREGION
URUGUAY BAJO
N® 332 '

AGUNA DE LOS PATOS

ECORREGIO

400 Kildmetros







En base a investigaciones de campo y la base de datos de las colecciones de Peces de la
y Museo Nacional de Historia Natural
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Mesoameérica
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of southern families

f northern families

Intercambio Bidtico
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Cichlidae
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Callichthyidae
A !u-x‘.xp:m‘:\i.u»
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Journal of Biogeography (J. Biogeogr.) (2005) 32, 1835-1854

I The biogeography of lower
bl Mesoamerican freshwater fishes

< Qrryish 2% : 1.2
Scott A. Smith"“* and Eldredge Bermingham

170 especies
(85% endémicas)

Figure 1 Drainage basins of lower Mesoamerica. 1, Rio San Juan; 2, Rio Tortu
San San; 7, Rio Changuinols; 8, International Cuenca no. 9, Rio Uyama Quebrada Cilico Creek and Quebrada Marin; 11, Rio
Robalo; 12, Quebrada La G ; 13, Rio Guarumao; 14, Q rada La Margarita; 15, Rio Guanviara; 16, Rio Cricamola; 17, Rio Canaveral; 18

. 95; 19, Rio Calove ; 20, International Cuenca no. ¢ . Ri . ; 22, International Cuenca no. 103; 23,
24, International Cuenca no. 107; 25, Rio Miguel de 1a Borda i0 27, International Cuenca no. 113; 28, Rio
29, Rio Piedr , Rio Cuanche; 31, Rio Cascajal; 32, Rio Claro; , Rio Frio Rio Cuangp; 36, Rio
38, Rio Azucar, 39, Rio Playon Chico; 40, Rio Cua 41, Rio Acla; 42, Rios of the Ni
Peninsu 3 isque; io Bel 45, Rio Bamanca; 46, Rio Tarcoles; 47, Rio Pimis; 48, Rio Terraba; 49, Rio Coto;
Palo Bla , R qui Vi > : i , Rio Platanal; 55, Rio
s 6 abasara; 61, Rio Bubi; 62, Rio San Pablo; 63, Rio Cate; 64, Quebrada Seca;
69, Rio Pav Rio Playi 1, Rio Tono , Rio Cana; 73, Rio Oria; 74,
a Villa; 78, Rio Parita; 79, Rio Code del Sur, 80, Rio Chorrers; 81,
ices; 86, Rio Capira; 87, Rio Caimito; 88, Rio Grande; 89, Rio Juan
cora; 92, Rio Bayanc Intemational Cuenca no 94, Rio Lara; 95, Rio Tuira; 96, Rio Iglesia; 97,
160; 98, Rio Samba; 99, International Cuenca no. 164,
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Figure 6 Species richness of the biogeographical provinces of ! }
LMA. ' -
» = Chagres
50 Y .
.\?
Chiapas=-Nicaragua : ‘

% Endemism

Biogeographic province

Figure 8 Patterns of endemism in the LMA biogeographical
provinces. The number of endemic species for each biogeo-
graphical province was divided by the species richness of the
province to obtain a measure of the relative degree of endemism of
each biogeographical province. The number above each of the bars
indicates the number of endemic species located in each province.
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Figure 5 The relative contributions of
selected LMA freshwater fish families to the
species richness of the LMA biogeographical

provinces.
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NI Biogeographical revision of Argentina
sl (Andean and Neotropical Regions): an
analysis using freshwater fishes

Hugo L. Lt}pez]*, Roberto C. Menni’, Mariano Donato” and
Amalia M. Miquelarena®

Aymaran
Patagonian
GreatRivers
Andean Cuyan

Pampean

Figure 4 Ichthyological provinces of
Argentina resulting from a parsimony anal-
ysis of endemicity (PAE) 50% majority-rule
consensus tree of a matrix of 52 localities
by 440 species. Numbers of localities corre-
spond to lists in the text. Areas in white

correspond to unresolved localities.
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29 especies, 22 nativas Distribution patterns of native freshwater fishes

in Patagonia (Argentina)
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Tropical freshwater teleosts from Miocene beds of eastern Patagonia,
southern Argentina

Téléostéens d’eau douce brésiliens dans des couches d’dge miocéne
dans le nord-est de la Patagonie, Argentina

Alberto Luis Cione **, Maria de las Mercedes Azpelicueta ",

Jorge Rafael Casciotta °, Marfa Teresa Dozo ©

Fig. 4. Pectoral spine of Loricarioidei, MPEF-PV 2505-1. 1. Posterior view
showing the large foramen, and the sulcus. 2. Dorsal view showing nume-
rous odontode bases. Scale bar = 1 cm.
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2. MPEF-PV 2519-1, lateral and oclu-
sal views. 3. MPEF-PV 2519-2, oclusal view showing several rows on the
symphysis. Scale bars = | cm.

Fig. 8. Percomorpha, premaxillac.



