Cryptic species and
phylogeography: of the Brazilian

Marine Fauna

Antoni0s M Sole=Cava
|nsStitutoeles Biologia
Universidade Federal:do Rio:de Janeio



The importance of initiatives like Biota -FAPESP




n'the:begrnning

calling-things: by their right

0=

(CHINESE-PFOVETD )i»)

R



Marine genetics in Brazll

) iBobo (cryptic) spec
even within abundant and
economically important groups




First paper on marine cryptic species in Brazll

anf Br._a._hu:r Pfln!rl.l' Vol 75B. No. 2. pp. 355 to 358, 1983

ISOZYMIC DIFFERENTIATION OF TWO SIBLING

SPECIES OF SQUATINA (CHONDRICHTHYES) IN
SOUTH BRAZIL
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i Isoelectric focusing of sarcoplasmic proteins

Allozymes

Solé-Cava et al 1983

Squatina argentina Solé-Cava & Levy 1987



Sotalia fluviatilis and S.

guianensis: a single species?
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H.A. Cunha - V.MLF. da Silva - J. Lailson-Brito Jr : . .

M.C.O. Santos - P.A.C. Flores - A.R. Martin Marine Biology (2005) 148: 449-457
A.F. Azevedo + A.B.L. Fragoso - R.C. Zanelatto

A. M. Sole-Cava

Riverine and marine ecotypes of Sofalia dolphins are different species
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Sotalia fluviatilis and S.

guianensis are different Species
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How many Sea-bob shrimp species?

Cape Hatteras
(North Carolina)

Punta Piaxtla Xiphopenaeus kroyeri
Sinaloa

(Mexico) (Heller 1862)

Xiphopenaeus niveti
(Bouvier 1907)

Santa Catarina
(Brazil)

PerezFarfante & Kensley (1997) considered Xijphopenaeus rivetiand X. kroyeri

synonymous but e



J. Gusmao - C. Lazoski - F. A. Monteiro Marine Biology (2006)
A. M. Solé-Cava DOIT 10.1007/s00227-005-0232-x

Cryptic species and population structuring of the Atlantic and Pacific
seabob shrimp species, Xiphopenaeus kroyeri and Xiphopenaeus riveti
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Bob lobster?
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Cryptic species within the commercially most important lobster in the tropical
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Caribbean Brazil

(P. argus )

Tourinho et al (submitted)
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A Eurythoe complanata (Polychaeta: Amphinomidae),
I the ‘cosmopolitan’ fireworm, consists of at least

three crvptic species

Romulo Barroso « Michelle Klautau -
Antonio M. Solé-Cava - Paulo C. Paiva
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Zoological Journal of the Linnean Society, 2009, 157, 1-16.

Revalidation of Leucetta floridana (Haeckel, 1872)
(Porifera, Calcarea): a widespread species in the
tropical western Atlantic

DIEGO VALDERRAMA', ANDRE LINHARES ROSSI!, ANTONIO MATEO SOLE-CAVA!,
HANS TORE RAPP? and MICHELLE KLAUTAU'*
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Placospongia: two worldwide
Species?
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Papua New Guinea

Atlantic and Pacific Panama

] Northeast Brazil, Atlantic and Pacific Panama
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Rapid speciationin a Seaanemone?

A equina
- F A fragacea
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A schmiti
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Actinia nigropunctata
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1)

2)

Marine genetics in Brazll

Cryptic species are common

The Amazon is a semi -permeable
barrier between Caribbean and
Brazilian tropical faunas



Molecular Ecology (2002) 11, 243-252

Adult habitat preferences, larval dispersal, and
the comparative phylogeography of three Atlantic

surgeonfishes (Teleostei: Acanthuridae)

LUIZ A.ROCHA*ANNA L. BASS,1D. ROSS ROBERTSONfand BRIAN W. BOWEN*

Larval dispersal x the Amazon

Acanthurus coeruleus Acanthurus bahianus Acanthurus chirurgus
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AGanthiurus = chirargus

[farvae-SEashallow, Jand faeep AWaters

AdUltsS=Rgeneralists Fst 0.000
Rocha et al 2002
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Joumal of Experimental Marine Biology and Ecology 320 (2005) 211 -223 l

Genetic detection of cryptic species 1n the frillfin goby
Bathygobius soporator

D. Lima®, J.LE.P. Freitas”, M.E. Araujo®, A.M. Solé-Cava™™
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B. soporator x B. andrel 0,15 (3million years- MY)
B. ramosus X B. andré%*OAZ (8 MY)
) = 0,60(10 MY)

B. soporator x Bathygob| 3{. o

A Cytochrome. b | v -
Calibration 8 Panamalsthmus - 2% LMY

B. soporator x Bathygobius sp. = -Z-i'%(ll M'\?)‘

.
&

Lima et al 2005



Marine Biology (2006) 149: 899-913

Phylogeography of two Atlantic squirrelfishes (Family Holocentridae):
exploring links between pelagic larval duration and population

B. W. Bowen « A. L. Bass - A. Muss

bﬁ COHHECtiVity J. Carlin - D. R. Robertson
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F (2006) 149: 899-913

Phylogeography of two Atlantic squirrelfishes (Family Holocentridae):
exploring links between pelagic larval duration and population

B. W. Bowen « A. L. Bass - A. Muss

COHHEdiVity J. Carlin - D. R. Robertson
Soldier fish squirrelfish
Larval duration 58 days 71 days
Adult feeding pelagic benthic
- 0.008 NS 0.091**

Cythb




Marine Biology (2006) 149: 899-913

Phylogeography of two Atlantic squirrelfishes (Family Holocentridae):
exploring links between pelagic larval duration and population

B. W. Bowen « A. L. Bass - A. Muss

COHHEdiVity J. Carlin - D. R. Robertson

FLORIDA
®<;=0,004 NS

ST. CROIX
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Marine Biology (2006) 149: 899-913

Phylogeography of two Atlantic squirrelfishes (Family Holocentridae):
exploring links between pelagic larval duration and population

B. W. Bowen « A. L. Bass - A. Muss

COHHECtiVity J. Carlin - D. R. Robertson

FLORIDA
®.;=0,021 NS

ST. CROIX
RENADA ¢
$..=0,097**
SAD TOME -

ASCENSION
|

BRAZIL ST. HELENA

The Amazon is more permeable to soldier -fish than to squirrelfish



Marine Biology (2006) 149: 899-9]3

Phylogeography of two Atlantic squirrelfishes (Family Holocentridae):

exploring links between pelagic larval duration and population
B. W. Bowen - A. L. Bass « A. Muss

DA connecn‘"ty J. Carlin « D. R. Robertson
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Larval

length
Slippery dick Halichoeres bivittatus 0.77* <
Black-ear wrasse Halichoeres poey 0.23 <>° ©
Pudding wife Halichoeres radiatus 26 ().83* oy
Clown wrasse Halichoeres maculipinna 26 ().88* QoS
Pygmy angelfish Ceniropyge spp. (.62* o
Redlip blenny Ophioblennius atlanticus 0.93* Lo
Soapfish Rypticus saponaceous - 0.87*
Rock hind Epinephelus adscensionis 40) 0.93* <©
Ocean surgeonfish Acanthurus bahianus 0.72% o
Blue tang Acanthuruscoeruleus 0.36
Doctorfish Acanthurus chirurgus 0.02 NS o
Blackjaw squirrelfish Myriprisiis jacobus 0.01 NS
Longjaw squirrelfish Holocentrus ascensionis 0.09 o>
Goldspot goby Gnatholepis thompsoni 8t 0.47 on
Trumpetfish Awlostomus strigosus 9. (.59 ¥

0 20 40 60 80 100

Larval length

We should not expect a simple relationship be-

¢
tween pelagic larval duration and genetic connectivity,
among lineages that diverged 50-100 million years ago.
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Marine genetics in Brazll

Cryptic species are common

The Amazon is a semi -permeable
barrier between the Caribbean and
Brazilian tropical faunas

Many tropical species show a trend of
lower gene variation with increasing
latitude along the Brazilian coast



Crassostrea oysters
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RN2,PB1,BA2
ES,RJ1,RJ2
SP1,PR1

C. rhizophorae

RN2,PB1
PB2,PE,BA2
ES,RJ1,RJ2,

SP1,PR1

PA,MA,PB1

44

PE,BA1 High differentiation

Panama x Brazil:

Homogeneity in
Brazil

Higher-variation
High In NE than in SE

differentiation

X
Brazil

Inverse correlation nt X Latitude

Lazoski et al in prep



Scyllarides brasiliensis

Interglacia§ marine isotope
stage MIS -5
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Bayesian skyline plot

A High homogeneity along 3000 km of coast

A Inverse correlation 7t X Latitude

Control region

Reys et al (in prep)
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Marine Ecology 28 (2007) 460-469

Population genetics and evolutionary demography of
Ucides cordatus (Decapoda: Ocypodidae)

José F. Oliveira-Neto?, Marcio R. Pie'?, Walter A. Boeger'%, Antonio Ostrensky®>

I mismatch distribution analyses
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Marine Ecology 28 (2007) 460-469
Population genetics and evolutionary demography of
Ucides cordatus (Decapoda: Ocypodidae)

José F. Oliveira-Neto?, Marcio R. Pie'?, Walter A. Boeger'?, Antonio Ostrensky??
& Rafael A. Baggio'?

15
Latitude

Time since expansion is inversely correlated with latitude

Southward Quaternary mangrove expansion ?
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‘ . SO0T4ALIA DOLPHINS

Cunha HA"*", da Silva VMF® and Solé-Cava AM*
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Four different ESUs along the coast
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Concluding remarks

< Discovery of-cryptic Species IS very important
because, they can-be major-components of.the
fauna.

< Integrative taxonomy IS the-way to godn the

dy of Brazilian-biodiversity: it is more stable anc

rich Ininformation than other, reductionist e, 5+
approaches.

< tanval lengthscan-be a-poor predictor fereffective (=lsdi'/<
diSpersat] iV olecuiar-maikers€an Reip Neretoo = el s

< Preliminary data indicate a southward range




