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ABSTRACT

In this study, five species of marine fishes fréma Paranagua Bay in the Brazilian coast were evada
Eucinostomus argenteusnd Diapterus rhombeugGerreidae) presented 48 chromosomes, all of whidre
acrocentric (FN = 48);Strongylura timucuand S. marina(Belonidae) also presented 48 chromosomes, batavit
higher karyotypic complexity than the GerreidaeM#2SM+36A (FN = 60) and 4M+44A (FN = 52), respedtiy.
The fifth speciesMugil curema (Mugilidae), different than the others, presentedly 28 chromosomes
20M+4ST+4A (FN = 48). The species presented ditaersi the karyotypic macro-structure, which shotle
relevant for the cytotaxonomy and the evolutiothisf group of the vertebrate.
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INTRODUCTION of them were metacentric. Brum and Galetti
(1997) propose that the reduction to 2n = 48
The Cytogenetic studies in the teleostei have beetrocentric chromosomes was a feature derived by
revealing a great variation in the diploid numberthe robertsonian rearrangements and deletions.
from 14 to 140 chromosomes, but most of thdhe contemporary marine teleostei present a low
species have a modal diploid number near 2n = A@riability in the number of the chromosomes and
acrocentric chromosomes (FN = 48). Some authofggh uniformity in the karyotypic macro-structure
consider this karyotype original for the vertebratesvhen compared to the modern fishes of the fresh
and primitive for the fishes (Ohno et al., 1968;water. This difference is probably due to their
Ohno, 1970). Brum (1995) and Brum and Galettpopulation and environmental features, which
(1997), however, considered this diploid value to dacilitates the gene flow resulting in a gene
basal level in the Clupeocephala, suggesting theomogenization tendency between the populations
hypothesis of an ancestry karyotype for thegBrum, 1995; Affonso, 2000).
teleostei constituted by 60 chromosomes and some
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This study showed a synthesis about the actu@liveira et al. (2000) reviewed the karyotypic
status of the marine fish cytogenetics of thestructure of the neotropical fishes of the
Brazilian coast and also examined some aspects ofntinental waters reported 921 species of the
their cytotaxonomy and karyotypic evolution. karyotyped fishes included in 252 genera and 44
families. With a similar interest, the cytogenetics
in marine fishes has also received more attention
MATERIAL AND METHODS from the researches. However, the karyotypic
studies in marine fishes are still scarce when
The Karyotipic analyses were performed in thecompared to the reports for the freshwater fishes.
Samp|es OfStrongy|ura timucuand S. marina In Brazil, the karyotipic description of these fishes
(Belonidae, Beloniformes), Eucinostomus started in the 1980s with the StUdy of Gomes
argenteus and Diapterus rhombeugGerreidae, (1981). Until now, 118 species are been studied,
Perciformes) and Mugil curema (Mugilidae, included in 80 genera and 43 families (Table 1).
Mugiliformes). The individuals were collected in The majority of these species belonged to the
the estuarine complex of the Paranagua Bay, i@rder Perciformes (69 species), mainly collected in
Parana, Brazil. The mitotic chromosomethe coast of Rio de Janeiro and S&o Paulo (Brum,
preparations were obtained by the culture of shoA996).
time described by Fenocchio et #1.991). The The results obtained in the present study showed
chromosomal morphology was determined by th&aryotypes with 2n = 48 chromosomes in the
ratio between the arms proposed by Levan et aq?_uerreidae and Belonidae; the latter had a hlgher
(1964) and the chromosomes were arranged in tgiversification in the chromosomal types among
karyotype in their homologous pairs from thethe species§trongylura timucuand S. maring,
biggest to the smallest respecting the metacentr@gd a low chromosomal number (2n = 28) in
(M), submetacentric (SM), subtelocentric (ST) andMugil curema(Mugilidae). The diploid number
acrocentric (A) types. The fundamental numbefor S. timucu, S. marina, E. argenteasd D.

(FN) was established by the sum of arms of thehombeus(48 chromosomes) was similar to the
chromosomes of the Comp|ement. deIOId number found in most of the marine fishes

of the Brazilian coast (see Table 1). From all the

118 species, about 74 had a karyotype complement
RESULTS with 2n = 48, and 44 of which showed karyotypes

composed exclusively by the acrocentric

Four of the five species presented a diploi¢hromosomes. , _
number equivalent to 48 chromosomeE. 1he karyotype with 2n = 48 acrocentric

argenteusand D. rhombeushad a karyotypic Chromosomes is considered by some authors an

chromosomes (FN = 48) (Fig. 1a - 1B); marina 1968; Ohno, 1970; Ohno, 1974). However, Brum
presents a karyotypic formula composed by 41_996) and Brum and Galetti (1997) proposed that
metacentric and 44 acrocentric chromosomes (FNS karyotype was a synapomorphy of the groups
= 52) (Fig. 1c)S. timucwpresented 10 metacentric Eut_eleost_el and C_Iupelformes conserved maln!y in
(M), two submetacentric (SM) and 36 acrocentridh€ir marine species, which the karyotype derived
(A) chromosomes (FN = 60) (Fig. 1d). Thegil fr(_)m a likely ancestry of the yertebrates mmally

curema had a karyotype composed by ogwith 60 chromosomes,_ including the metacentric
chromosomes, 20 metacentric, 4 subtelocentrigl’omosomes. According to Brum (1995) and
and 4 acrocentric (FN = 48) (Fig. 1e). Current datgrum et al. (1995), the karyotypes derived from
about the cytogenetics of the marine teleostei dhis ~ basal complement (48  acroncentric
the Brazilian coast were evaluated in the literatur€hromosomes) containing two armed

and were as summarized in Table 1. chromosomes and resulting in a FN higher than 48
have been found in the groups of the fresh water
DISCUSSION fishes, where there are many environmental

fragmentations, and also in the marine fishes with

There have been severed studies in recent times {3V vagility that occur in the restricted areas
the cytogenetic studies in the teleostei fishe Galetti et al., 1999). In the marine environment,

the karyotypic conservation is related to the
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existence of physical barriers, high mobility, highfluctuations of non-biotic factors, present lower
size of the population and higher homogeneity ofjenetic variability than those species that are
the environment conditions (Brum, 1996). Ruiz-specialists. Molina and Galetti (2004), studying
Carus and Uribe-Alcocer (2004) also attribute thiglifferent species of Perciformes of the family
karyotypic conservation in the teleostei to severdPomacentridae, report that in the modern fishes
biological parameters that propitiate the gene flowhere is a correlation between the dispersing
of the populations. Generalist species, that is, theapability of their grubs and the evolutionary

organisms

the life cycle or environments that face high

Table 1 -Cytogenetic data of marine teleostei of the Brazitoast.

that colonize several habitats duringhanges in the karyotype.

SEX
KARYOTYPE SYSTEM REFERENCE
SPECIES SITES 2n FN
SM ST A
Gymnothorax ocellatus Ubatuba — SP 42 76 34 - 8 1
Brevortia aurea L. R. de Freitas — RJ 48] 50 - 42 XXXz
45 (2) 50 - 40 XXXpY
Brevortia pectinata L. R. de Freitas — RJ 46 50 2 2 - 42 --- 3
Bagre bagre Cananéia — SP 56 106 24 26 6 - - 4
Cathorops sp Cananéia — SP 54 80 13 13 28 - - 5
Genidens genidens Cananéia — SP 56 88 12 20 20 4 -—- 6
Netuma barba Cananéia — SP 56 92 18 18 18 2 XXIXY 6
Arius parkeri Cananéia — SP 56 88 16 16 22 2 --- 6
Porichithys porosissimus - g, 4a Guanabara — RJ 44 56 12 32 7
Niterdi — RJ 44 52 8 36 8
Holocentrus ascensionis  Rio Grande do Norte 50 152 12 38 9
Myripristis jacobus Rio Grande do Norte 48 48 - - 48 9
Phrynelox scaber Litoral do Brasil 48 62 - 64 2 12-14 32-34 -—- 10
Strongylura timucu Baia de Paranagua — PR 48 60 12 36 - Present study
Baia de Paranagua — PR 48 52 4 - - 44
Mugil incilis Baia da llha Grande — RJ 28 48 20 8 -—- 11
Mugil curema Baia de Paranagua — PR 28 48 20 8 - Present study
Mugil liza 48°W; 23°S — RJ 48 48 - - - 48 - 12
Cananéia, SP 48 48 - - - 48 - 13
Atherinella. brasiliensis Baia de Paranagua — PR 48 66 4 14 30 --- 14
Rio Grande — RS 48 50-52 2-4 46-44 - 15
Xenomelaris brasiliensis  Litoral do RJ 48 58 10 38 -—- 16
Poecilia vivipara Pontal do Sul - PR 46 46 - - - 46 17
Dactylopterus volitans Baia da Guanabara — RJ 48 78 16 14 6 12 18
Scorpaena brasiliensis Baia da Guanabara — RJ 46 60 4 10 14 18 19
Scorpaena isthmensis Baia da Guanabara — RJ 40 54 6 8 2 24 - 19
Prionotus punctatus Baia da Guanabara — RJ 100-102 100-102 - - 11%% 18
Centropomus parallelus  Litoral do RJ 48 48 - - - 48 -—- 20
Centropomus mexicanus Costas NE e SE 48 48 - - - 48 21
P 48 48 - - 48 22
Centropomus undecimalis
Costas NE e SE 48 48 - - - 48 21
Centropomus parallelus  Guaratuba — PR 48 48 - - - 48 23
Diplectrum formosum Baia da Guanabara — RJ 48 50 - 2 - 46 --- 3
Diplectrum radiale Baia da Guanabara — RJ 48 48 - - - 48 24
Epinephelus adscencionis Recifes do litoral do RN 48 48 - - - 48 25
Epinephelus marginatus  Baia da Guanabara — RJ 48 48 - - - 48 3
Alfestes afer Litoral do RN 48 48 - - - 48 25
Mycteroperca acutirostris Baia da Guanabara — RJ 48 48 - - - 48 26
Serranus flaviventris Baia da Guanabara — RJ 48 48 - - - 48 26
Litoral da BA 48 48 - - - 48 25
Diplodus argenteus 48°W; 23°S — RJ 48 48 - - - 48 12
12
Priacanthus arenatus 48°W; 23°S — RJ 50 50 - - - 50
(Cont. ...)
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SEX
KARYOTYPE SYSTEM REFERENCE
SPECIES SITES 2n FN
M SM ST A

Pomatomus saltatrix Litoral do RJ 48 48 - - - 48 27
Caranx latus 48°W; 23°S — RJ 46 46 - - 46 12
Chloroscombrus chysurus 48°W; 23°S — RJ 48 48 - - 48 12
Oligoplites saliens Baia de Sepetiba — RJ 48 52 - 44 -- 28
Selene setapinnis 48°W; 23°S — RJ 46 48 2 44 12
Selene vomer 48 50 - 2 - 46 29
Trachinotus carolinus S&o Sebastido — SP 48 56 8 40 - 30
Trachinotus falcatus S&o Sebastido — SP 48 58 10 38 30
Trachinotus goodei Niter6i, Angra dos Reis/RJ 48 50 2 46 31
Eucinostomus gula 48°W; 23°S — RJ 48 48 - - 48 12
Eucinostomus argenteus Baia de Paranagua — PR 48 48 - - 48 Present study
Diapterus rhombeus Baia de Paranagua — PR 48 48 - - 48 - Present study
Anisotremus virginicus Baia da Ilha Grande — RJ 48 48 - - 48 -- 32

Litoral do NE 48 48 - - - 48 - 33
Anisotremus moricandi Litoral do NE 48 48 - - - 48 --- 33
Anisotremus surinamensis Litoral do NE 48 48 - - - 48 --- 33
Conodon nobilis Litoral do NE 48 48 - - 48 34
Haemulon aurolineatum  Baia da llha Grande — RJ 48 48 - - 48 32
Haemulon parra Litoral do NE 48 48 - - 48 --- 34
Haemulon plumieri Litoral do NE 48 48 - - 48 -
Orthopristis ruber Baia da Guanabara — RJ 48 50 2 36 10 - 35; 27

Litoral do RJ 48 48 - - - 48

Litoral do NE 48 48 - - 48 34
Pagrus pagrus Arraial do Cabo — RJ 48 50 2 - 46 36
Cynoscium acoupa 48°W; 23°S — RJ 48 48 - - 48 12
Menticirrhus americanus Cananéia — SP 48 48 - - 48 37
Menticirrhus litoralis Costa do RS 48 48 - - 48 38
Micropogonias furnieri Cananéia — SP 48 48 - - 48 39

48°W; 23°S — RJ 46 46 - - 46 12
Micropogonias furnieri Litoral do RJ 48 48 - - - 48 16
Umbrina coroides 48°W; 23°S — RJ 46 50 4 - 42 12
Mullus argentinae Litoral do RJ 44 46 - 2 - 42 27
Centropyge aurantonotus Recifes do NE e SE 48 62 14 28 6 40
Holacanthus ciliaris Recifes do NE e SE 48 48 - - 48 40
Holacanthus tricolor Recifes do NE e SE 48 48 - - 48 40
Pomacanthus arcuatus Recifes do NE e SE 48 48 - 2 46 40
Pomacanthus paru Recifes do NE e SE 48 48 - 2 46 40
Abudefduf saxatilis Baia da Guanabara — RJ 48 52 2 - 44 - 41

Litoral do NE do Brasil 48 52 2 - 44 42
Stegastes fuscus S. Pedro e S. Paulo/RN 48 90 24 18 - 6 -- 42

Stegastes pictus S. Pedro e S. Paulo/RN 48 20 18 22 2 6 42

Stegastes variabilis S. Pedro e S. Paulo/RN 48 88 40 8 42
Stegastes leucostictus S. Pedro e S. Paulo/RN 48 88 40 8 42
Stegastes sanctipauli S. Pedro e S. Paulo/RN 48 20 44 4 43
Microspathodon chrysurus Bahia 48 64 6 - 10 32 42
Bahia 48 48 - - - 48 44
Espirito Santo 46-47 56 3-4 6 36-38  --- 44
Chromis flavicauda Espirito Santo 39 54 9 6 - 24 44
Bodianus rufus S. Pedro e S. Paulo/RN 48 70 8 14 10 16 -—- 45
Bodianus insularis Rio Grande do Norte 48 68 20 28 46
Bodianus pulchellus Litoral do ES 48 78 8 12 10 18 47
Halichoeres poeyi Litoral do RN e BA 48 50 2 46 --- 48
Halichoeres brasiliensis  Litoral do RN 48 48 - - 48 - 48
Halichoeres radiatus Litoral do NE 48 48 - - 48 48
Labrisomus nuchipinnis ~ Baia da Guanabara — RJ 48 50 - 2 - 46 -- 40
Litoral do NE 48 48 - - 48 49
Parablennius pilicornis Baia da Guanabara — RJ 48 48 - - - 48 3
Scartella cristata Baia da Guanabara — RJ 48 50 - 2 26 20 --- 50
Bathygobius soporator | jtoral do RJ 48 50 2 - - 46 - 16
Baia de Paranagua — PR 48 50 2 46 --- 51
Sphyraena tome 48°W; 23°S — RJ 48 48 - - - 48 12
Sparisoma rubripinne Litoral de NE 46 70 20 26 - 52
(Cont. ...)
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(Cont. Table 1)
SEX
KARYOTYPE SYSTEM REFERENCE
SPECIES SITES 2n FN
M SM ST A
Scarus coelestinus Litoral do NE 48 88 16 32 - 52
Apogon americanus Litoral do RN 36 62 12 8 6 10 53
Ocyurus chrysurus Litoral do NE 48 48 - - - 48 54
Bothus ocellatus Ubatuba — SP 32 50 18 14 -—- 55
Paralichthys orbignyanus Florianépolis - SC 46 48 2 - 44 - 56
Paralichthys patagonicus 46 46 - - - 46 57
Citarichthys spilopterus 26 44 18 8 57
Etropus crossotus 38 64 26 12 57
Trinectes paulistanus Ubatuba - SP 42 52 10 32 - 56
Braganca - PA 38 54 16 22 - 58
Achirus lineatus Ubatuba — SP 40 48 8 32 56
40 64 24 16 58
Achirus declivis 34 52 18 16 58
Gymnachirus nudus 36 50 14 22 58
Symphurus tesselatus Ubatuba — SP 46 62 16 30 - 55
Balistes vetula Litoral da BA 44 44 - - 44 59
Cantherhines macrocerus Litoral do RJ 40 40 - - - 40 - 20
Melichthys niger Litoral do NE 40 40 - - 40 59
Stephanolepis hispidus 48°W: 23°S — RJ 34 Q) 34 - - - 34 XXX X5 60
33 ) 34 - 1 - 32 XY
Litoral do RJ 34 Q) 34 - - - 34 XX 1 XX 59
33 () 34 - 1 - 32 XXY
Sphoeroides greeleyi Baia da Guanabara — RJ 46 70 24 22 61
Pontal do Sul - PR 46 66 20 - 26 62
Ubatuba — SP 46 66 20 26 63
Baia de Paranagua — PR 46 72 6 12 - 64
Sphoeroides spengleri Baia da Guanabara — RJ 46 66 20 26 61
Sphoeroides testudineus Natal — RN 46 74 18 4 6 8 59
Pontal do Sul - PR 46 78 32 - 14 62
Baia de Paranagua — PR 46 80 6 28 12 --- 64
Sphoeroides tyleri Baia da Guanabara — RJ 46 58 12 34 65
Chilomycterus spinosus  Baia da Guanabara — RJ 52 68 16 36 65
Chilomycterus antennatus Litoral do NE 52 58 6 - 46 --- 66
Cyclichthys spinosus Baia de Paranagua — PR 50 84 22 28 - 67

1- Porto-Forestet al, 1997;2 - Brumet al,1992a3 - Brumet al,1992 b4 - Gomeset al,1990;5 - Gomeset al.1992;6 - Gomeset
al.,1994:;7 - Brumet al, 2001;8 - Affonsoet al, 1998a9 - Bacurau & Molina, 200410 - Affonsoet al, 1996;11 - Paulset al,
1998;12 - Pauls & Coutinho, 199@;3 - Jordacet al, 1992;14 - Da Silva Cortinhast al, 2003;15 - Bruggeret al,1990;16 - Brum
et al, 1996a17 - Ramalhcet al, 2001;18 - Corréaet al, 1995;19 - Corréa & Galetti, 199720 - Paulset al,1995;21 - Nettoet al,
1999;22 - Viestelet al, 1996;23 - Nettoet al, 2004;24 - Brumet al,1991;25 - Molinaet al, 2001;26 - Aguilar, 199327 - Paulset
al.,1991;28 - Castro Leaét al, 1998;29 - Nettoet al, 1998a30 - Zenaid & Almeida-Toledo,199481 - Nettoet al, 1998¢;32 -
Affonsoet al, 1998b;33 - Accioly & Molina, 200434 - Vasconcelosgt al, 2003;35 - Brum, 199436 - Nettoet al, 1998b;37 -
Gomeset al,1983b;38 - Reggiet al,1986;39 - Gomeset al,1983a; 40 - Affonsoet al, 1999;41 - Corréaet al, 1994;42 - Molina &
Galetti, 200443 - Molinaet al, 2002;44 - Molina & Galetti, 200245 - Sena & Molina, 200146 - Sena & Molina, 20037 - Sena
& Molina, 2004;48 - Seneet al, 2002;49 - Galvdo & Molina, 200350 - Brumet al, 1994a51 - Ciprianoet al, 2002;52 - Sena &
Molina, 2007;53 - Vasconcelost al, 2004;54 - Rocha & Molina, 200455 - Azevedcet al, 200156 - Azevedcet al, 2000;57 -
Azevedoet al, 2004b;58 - Azevedcet al, 2004a59 - Sa Gabriel & Molina, 2004180 - Pauls, 199361 - Brumet al,, 1994b;62 -
Franciosi & Cestari, 200@3 - Alveset al, 2002;64 - Noletoet al, 2004;65 - Brumet al, 1996b;66 - Sa4-Gabriel & Molina, 2004a;
67— Noleto et al. 2006.

Braz. arch. biol. technol. v.51 n.2: pp.303-314 KAgr. 2008



308 Cipriano, R. R. et al.

QR AR ORA AR pa 08 .7C .s. 8 nod
1 2 5 6

A 68 0a 04 8N ppA 00 00 0s &6 a2

11 12 13 14 15 16 17 18 19 20
8P A8 A0 ean
a 21 22 23 24
An 0600 On an 08 an 0N A0 ANQ AN
1 2 3 4 5 6 7 8 9 10
A &R0 OA AN B8N aAp 80 NHAA AD AB aoa
11 12 13 14 15 16 17 18 19 20
b oa ea oA oa
21 22 23 24
M 3) xa
1 2
A0 NG AN A0 O0A 8A a0 N0 AD AN
3 4 5 6 7 8 9 10 1 12
A GO0 NO PA o a0 o0 B8R a0 éa ua
13 14 15 16 17 18 19 20 21 22
an e o
c 23 24

2 3 4 5
SM &R
6
] AN AN ne aa AN AN m (L T
7 8 9 10 1 12 13 14 15 16
A
d [ ] [ ] ] [ ] on [ 1] (1] oa ~a
17 18 19 20 21 22 23 24

v BR 88 2B XXk 1} KK 8% RK 8X KA

ST AA an

11 12

13 14

Figure 1 - Giemsa stained karyotypes @af:Eucinostomus argenteub Diapterus rhombeysc
Strongylura timucud S. Marinaande Mugil curema
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Lower time scores concerning the larval stagéhe karyotyped species with 48 acrocentric
presented higher changes in the karyotypichromosomes (Legrande and Fitzsimons, 1976;
complement of these animals. The ordedorddo et al., 1992; Nirchio et al. 2003.
Perciformes is the most diverse among theuremais an exception in the group (2n = 28; NF
Teleostei and also contains most of the karyotyped48). Legrande and Fitzsimons (1976) also
species (Cano et al., 1981; Alvarez et al., 1986gported 2n = 28 chromosomeshin curemafrom
Aguilar and Galetti Jr, 1997; Molina and Galettithe Gulf of Mexico. These data supported the idea
Jr, 2004). In Perciformes, mainly the marineof a low diploid number as apomorphic in the
organisms, this is high specific morphologicalMugilidae. However, for the same species there
diversity not followed by a Kkaryotypic were other reports of a karyotype constituted by 2n
diversification. These animals certainly are a goodg 24 chromosomes (22M + 2SM; FN = 48) in the
example of the speciation with no changes in thendividuals collected from the coast of Venezuela
karyotypic macro-structure, what occurs in otheNirchio and Cequea, 1998; Nirchio et al., 2003).
models of the organisms such as the ants (Imathis difference could be attributed a priori to a
1983). According to Molina et al. (2002) and polytypic geographic variation, but Nirchio et al.
Molina and Galetti (2004), the absence 0f(2005) suggested that these samples were in fact
differentiations by the big rearrangement istwo different species. This  karyotypic
substituted by the internal changes in the linkagdiversification among the species of the group
groups, apparently as an effective post-zygotidlugil might be due to the centric fusions of the
barrier in the speciation process. The Perciformescrocentric elements back in a basal karyotype
species karyotyped in the present study cawith 2n = 48 chromosomes, preferentially
probably be morphologically distinguished, but theacrocentrics (Nirchio and Cequea, 1998; Nirchio
difference in the chromosomal morphology (2n =et. al 2001). This hypothesis was supported by the
48A) is small, what supports the hypothesis of théact that one diploid complement constituted by 2n
high level of the conservation of the karyotype in= 48 chromosomes was a shared condition in other
this order (2n = 48; FN = 48) (Brum et al., 2001;species of the genddugil.

Molina et al., 2002). In conclusion, the results presented in this study
Studies carried out in the Belonidae familyencouraged new karyotypic studies in the marine
reported karyotypes with 2n = 48 chromosomesdjshes since other groups of the non-Perciformes
all acrocentric (Rishi, 1973; Srivastava and Kauramight reveal the tendencies of divergent
1964), and also, 2n = 50 chromosomes (Rishi ankaryotypic evolution facing the diversity and the
Singh, 1982) with higher karyotypic complexity inter-specific variability reported here for the
than the observed in the species studied by Pasté@ryotyped species. However, the data found in
et al. (1998), who determined 2n = b50this study might be very useful for the
chromosomes, all acrocentric (FN = 50). Theseytotaxonomy of the taxons that have not been
data together with the present study proved thsolved yet, and also for the karyotypic evolution
particular karyotypic diversity of this group, which suggesting again the conservation tendency of the
can be explained by the evolutionary process th&iaryotypic macro-structure of the Perciformes and
these fishes went through, which occupy veryhe diversity in the karyotype of the Beloniformes
diverse environments. The divergent karyotypiand Mugiliformes species.

formulas with the same diploid number, in both

the species of Belonideos sudied in the present

case suggestes the occurrence of the pericenttdt CKNOWLEDGEMENTS

inversions in the karyotypic diversification of this
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Affonso, P. R. A. M.; Guedes, W.; Pauls, E. and
RESUMO Galetti, P. M. (1999), Analise citogenética dexpsi
de recifes de corais da familia Pomacanthidae

- Ve - - i N 0 i
Nas Gltimas décadas tem ocorrido no Brasil um (Perciformes). In: 45 Congresso Nacional de
Genética, Sociedade Brasileira de Genética,

incr(_emento de estudos caNriotl'picos em peixesGramado, p.123.

marinhos.  Atualmente sdo conhecidos Offfonso, P. R. A. M. (2000), Caracterizagio

caritipos de 118 espécies, distribuidas em 43jtogenética de peixes de corais da Familia
familias e 80 géneros. Foram estudadas cincopomacanthidae (Perciformes). Masters thesis,
espécies de peixes marinhos do complexo Universidade Federal de Sdo Carlos, Sdo Paulo,
estuarino da Baia de Paranagua na costa brasileiraBrasil.

Eucinostomus argenteus Diapterus rhombeus Aguilar, C. T. (1993), Estudos citogenéticos em
(Gerreidae), apresentaram 48 cromossomos todos>erranidae (Pisces, Perciformes). Masters thesis,
acrocéntricos (NF = 48)Strongylura timucte S. Universidade Federal do Rio de Janeiro, Rio de
marina  (Belonidae)  apresentaram 48  Janeiro, Brasil.

; lexid dAguilar, C. T. and Galetti Jr, P. M. (1997),
Cromossomos, porem com complexidade Chromosomal studies in South Atlantic serranids

cariotipica maior do que apresentada pelos pigces, Perciformesfytobios 89: 105-114-
gerreideos, 10M+2SM+36A (NF = 60) e 4M+44Aavarez, M. C.; Garcia, E. and Thode, G. (1986),
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