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Introduction

Laetacara KULLANDER, 1986 is a South American cich-
lid fi sh genus currently comprising six valid species: 
Laetacara fl avilabris (COPE, 1870) (the type species 
of Laetacara), L. thayeri (STEINDACHNER, 1875), L. 
dor sigera (HECKEL, 1840), L. curviceps (AHL, 1924), 
L. fulvipinnis STAECK & SCHINDLER, 2007 and L. ara-
guaiae OTTONI & COSTA, 2009. KULLANDER (1986) re-
described L. fl avilabris and L. thayeri in his book about 
the cichlid fi shes of Peru and synonymized Acara  
freniferus COPE, 1872 (which was a valid taxon with-
in the “Aequidens” dorsiger group) to L. fl avilabris, 
because its description was based on specimens not 
distinguisable from L. fl avilabris. Populations of Lae-
tacara dorsigera from Argentina were described by 
CASCIOTTA (1998), and more recently OTTONI & COSTA 
(2009) re-described L. dorsigera based on specimens 
from Brazil. Laetacara dorsigera is distributed in the 

rio Guaporé and the lower rio Mamoré drainages of 
the Amazon basin and in the rio Paraguay and the 
middle rio Paraná of the rio Paraná basin in Argentina, 
Brazil and Paraguay (OTTONI & COSTA, 2009). How-
ever, Laetacara curviceps is taxonomically not well 
known. This species was introduced to the German 
aquarium trade in 1909 as “Acara thayeri”. Later it 
was recognized as a new species and was described by 
AHL (1924), the former curator of Herpetology in the 
Berlin Museum, as Acara curviceps based on speci-
mens obtained from the tropical aquarium-fi sh trade 
from “Amazonenstrom”.
 In this paper we present a re-description of Laeta-
cara curviceps based both on the types and additional 
material from Município Parintins and Município de 
Óbidos, rio Amazon basin.
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> Abstract
Laetacara curviceps is re-described based both on the types and additional material. Laetacara curviceps is similar to both 
L. dorsigera and L. araguaiae in general appearance and body shape and comparative small size. It is distinguished from its 
congeners, except for L. dorsigera, by having a dark spot on dorsal fi n above trunk bar 5. Laetacara curviceops differs from 
L. dorsigera by having a deeper head, a longer pelvic-fi n spine and no conspicuous red belly in breeding specimens. 

> Resumo 
Laetacara curviceps é redescrita com base no material tipo e material adicional. Laetacara curviceps é semelhante à 
L. dorsigera e L. araguaiae na aparência geral, forma do corpo e no menor tamanho comparado às demais espécies do 
gênero. Ela difere das demais espécies do gênero, exceto L. dorsigera por possuir uma mancha na nadadeira dorsal acima 
da barra 5 do corpo; e difere de L. dorsigera por possuir uma cabeça menos alta, espinho da pélvica mais longo e não 
apresentar barriga avermelhada na época de reprodução.

> Key words 
Acara freniferus, Laetacara  fl avilabris, Laetacara fulvipinnis, Laetacara thayeri, Amazon basin, South America, taxon-
omy.



OTTONI et al.: Re-description of Laetacara curviceps124

Materials and Methods

Material is deposited in MNRJ, Museu Nacional, Uni-
versidade Federal do Rio de Janeiro, Rio de Janeiro; 
MTD F, Museum für Tierkunde Dresden Fish Collec-
tion, Dresden, Deutschland; UFRJ, Instituto de Biolo-
gia, Universidade Federal do Rio de Janeiro, Rio de 
Janeiro and ZMB, Museum für Naturkunde, Berlin. 
We followed the species delimitation method pro-
posed by DAVIS & NIXON (1992). Measurements and 
counts follow OTTONI & COSTA (2008), with the addi-
tion of last anal-fi n spine length, which is a measure-
ment from the beginning to the end of the last anal-fi n 
spine; number of proximal radial on dorsal-fi n base; 
number of scales along the transversal series of the pe-
duncle depth; number of scales between lateral lines; 
number of scales between the end of upper lateral line 
and dorsal-fi n base. Measurements are presented as 
percentages of standard length (SL), except for those 
related to head morphology, which are expressed as 
percentages of head length (HL). Measurements were 
taken on the left side of each specimen with digital cal-
ipers under a binocular microscope. Osteological stud-
ies were made on cleared and counterstained (C&S) 
specimens prepared according to TAYLOR & VAN DYKE 
(1985). Vertical bars are numbered from the caudal fi n 
to the snout. Spots are similarly numbered. Since the 
type specimens are very stiff, overgrown and not well 
preserved, it was not possible to obtain accurately all 
measurements and counts. Examined material of L. 
curviceps is listed under species account. Comparative 
material used is listed in STAECK & SCHINDLER (2007) 
and OTTONI & COSTA (2009). 

Key for the Laetacara species

1.  Caudal fi n without basal spot (KULLANDER, 1986: 
 plate XXXIV 2 and 3), ctenoid scales on sides of 
 head.  ................................................... L. thayeri
1a. Caudal fi n with basal spot and cycloid scales on 
 sides of head.  .................................................... 2
2. No dark spot on dorsal fi n above trunk bar 5.  .. 3
2a.  Dark spot on dorsal fi n above trunk bar 5.  ....... 5 
3.  With less than 15 scales in upper lateral line.
  ........................................................ L. araguaiae
3a.  With 15 or more scales in upper lateral line.  .... 4 
4.  Presence of a dark dot at the edge of each scale on 
 the midlateral portion of the fl ank (Staeck & 
 Schindler, 2007: fi g. 5).  ................ L. fulvipinnis
4a. Absence of a dark dot at the edge of each scale 
 on the midlateral portion of the fl ank (STAECK & 
 SCHINDLER, 2007).  ..........................  L. fl avilabris

5.  9–10 dorsal-fi n rays, 21–22 scales in longitudinal 
 series, breeding males and females with conspic-
 uous red cheeks, gill covers and belly.
  ......................................................... L. dorsigera
5a.  8–9 dorsal-fi n rays, 22–24 scales in longitudinal 
 series, no conspicuous red belly in breeding spec-
 imens. .............................................. L. curviceps

Laetacara curviceps (AHL, 1924) 

 Fig. 1 and 2

Acara curviceps AHL, 1924: 44. 

 Type locality: Amazonenstrom.
 Holotype: ZMB 31324.

Examined material. Brazil: Amazon basin: ZMB 31324, 
1 holotype, 46.8 mm SL, Amazonenstrom; ZMB 32398, 
3 paratypes, 39.2–46.9 mm SL; ZMB 32399, 2 paratypes, 
35.6–39.6 mm SL; ZMB 32400, 1, 40.4 mm SL; UFRJ 4350, 
6, 27.2–34.5 mm SL; lago Parananema, Amazon basin, ilha 
Município Parintins; C. FIGUEIREDO & C. CO DEÇO, 11 Sep. 
1996; UFRJ 4358, 11, 20.3–27.3 mm SL; lago Parananema, 
Amazona basin, ilha do Município Parintins; C. FIGUEIREDO 
& C. CODEÇO, 11 Sep. 1996; UFRJ 4361, 7, 23.3–29.4 mm 
SL; lago Parananema, Amazon basin, ilha Município Par-
intins; C. FIGUEIREDO & C. CODEÇO, 11 Sep. 1996; UFRJ 
7522, 4 C&S, 29.5–25.2 mm SL; lago Parananema, Ama-
zon basin, ilha do Município Parintins; C. FIGUEIREDO & C. 
CODEÇO, 11 Sep. 1996; UFRJ 4234, 1, 21.1 mm SL; lago 
Máximo, bacia do rio Amazon, Município Parintins; C. 
FIGUEIREDO & C. CODEÇO, 14 Sep. 1996; and Pará: Município 
de Óbidos: UFRJ 4225, 7, 14.2–32.9 mm SL; lago Paunis, 
Amazon basin, near mouth of igarapé Paunis; C. FIGUEIREDO 
& C. CODEÇO, 07 Sep. 1996. 

Diagnosis. Laetacara curviceps differs from its con-
geners, except from L. dorsigera, by having a dark 
spot on the dorsal fi n above trunk bar 5 (vs. no spots 
on the dorsal fi n). Laetacara curviceps differs from 
L. thayeri by having cycloid scales on the head sides 
(vs. ctenoid scales) and by the presence of a caudal-fi n 
base spot (vs. absence); from L. fl avilabris by having 
fewer total vertebrae (24 vs. 26); from L. araguaiae by 
having more proximal radials on dorsal-fi n base (22–
23 vs. 21); from L. fulvipinnis by the lack of a dark dot 
at the edge of each scale on the midlateral portion of 
the fl ank (vs. presence); and from L. dorsigera by hav-
ing a deeper head (head depth 84.6–88.9 % of HL vs. 
90.2–96.3 % of HL), a longer pelvic-fi n spine (pelvic-
fi n spine length 15.5–19.7 % of SL vs. 11.7–15.4 % 
of SL), fewer teeth along posterior margin of cerato-
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branchial 5 (19–20 vs. 21–24) and no conspicuous red 
belly in breeding specimens (vs. breeding males and 

females with conspicuous red cheeks, gill covers and 
belly).

Fig. 1. Laetacara curviceps, live specimen (male) from Santarem, not preserved. Photo R. STAWIKOWSKI.

Fig. 2. Laetacara curviceps, live specimen (female) from Santarem, not preserved. Photo R. STAWIKOWSKI.
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Description (based on non type specimens with 
SL > 26.0 mm). Morphometric data are summarized 
in Table 1, meristic data in Table 2. Dorsal profi le 
slightly convex from snout to caudal-peduncle origin, 
leaner between snout and dorsal-fi n origin. Ventral 
profi le slightly convex from snout to caudal-peduncle 
origin. Caudal peduncle approximately straight ven-
trally and dorsally. Body profi le elongate, laterally 
compressed. Lower jaw slightly shorter than upper 
one. Jaw teeth caniniform. Teeth hyaline to red at tip. 
Opercle not serrated. Urogenital papilla externally 
visible, rounded.
 Anterior portion of the dorsal fi n rounded and the 
posterior region pointed. Tip of dorsal fi n reaching 
vertical through middle of caudal fi n. Anal fi n rounded 
anteriorly, pointed posteriorly. Tip of anal fi n reaching 
vertical through middle of caudal fi n. Caudal fi n not 
particularly long, subtruncate. Pectoral fi ns pointed. 
Pectoral-fi n base on vertical through dorsal-fi n origin. 
Tip of pectoral-fi n reaching vertical through vertical 
trunk bar 4.  Pelvic fi n pointed. Pelvic-fi n base on ver-

tical through third spine of dorsal fi n. Tip of pelvic 
fi n reaching vertical through base of fi rst spine of anal 
fi n. Trunk and caudal peduncle covered with ctenoid 
scales. Head covered with cycloid scales.
 Ceratobranchials 1–4 without tooth plates. Two su-
praneurals and a wide ectopterygoid. 
 Ceratobranchial 5 partly sutured and relatively 
robust, with 5–8 teeth along midline and 19–20 teeth 
along posterior margin. Posterior teeth usually more 
com pressed. Posterior and medial teeth larger than lat-
eral and anterior teeth. Posterior teeth bicuspid, curved 
forward. Large laterally compressed teeth bicuspid 
(Fig. 3).

Colouration (in alcohol). Side of body light brown 
with seven dark brown bars between posterior limit of 
caudal peduncle and posterior margin of opercle. Trunk 
bars usually forked. Two dark spots; fi rst spot elliptical 
on base of caudal fi n through lower lateral line; second 
one on junction between longitudinal stripe and verti-
cal trunk bar 5. Interrupted longitudinal stripe brown 

Tab. 1. Morphometric data of Laetacara dorsigera AHL, 1924.

Non type series Type specimens 

Range (n = 10) Mean
(n = 10)

SD 
(n = 10)

Range 
(n = 7)

Mean
(n = 7) SD (n = 7)

Standard length (mm) 26.0– 32.5 28.2 3.9 35.6–46.9 42.0 4.4
Percents, standard length
Body depth 42.2–45.8 43.8 1.2 44.1–50.6 46,3 2.2
Predorsal length 42.0–50.2 44.7 2.7 – – –
Prepelvic length 43.3–49.3 44.9 2.2 – – –
Caudal-peduncle depth 15.6–19.1 18.0 1.2 19.1–20.7 19.9 0.8
Caudal-peduncle length 8.5–12.3 10.2 1.4 7.9-9.9 8.6 0.9
Dorsal-fi n base length 55.0–58.0 56.4 1.0 58.4–62.4 60.4 1.6
Anal-fi n base length 19.9–22.7 21.1 1.1 23.1–25.5 24.1 0.9
Pelvic-fi n spine length 15.5–19.7 16.9 1.5 – – –
Pelvic-fi n length 30.8–49.8 39.0 6.5 – – –
Last dorsal-fi n spine length 15.1–19.4 16.3 1.6 – – –
Last anal-fi n spine length 13.5–16.0 14.7 0.9 – – –
Caudal-fi n length 29.9–33.6 31.5 1.3 28.8–35.2 33.4 2.1
Pectoral-fi n length 27.5–30.8 29.1 1.1 23.4–27.4 26.1 1.4

Head length (mm) 7.8–12.6 10.7 1.6 12.8–15.1 13.8 0.9
Percents, head length
Head depth 84.6–88.9 87.2 1.7 – –
Orbital diameter 32.7–38.5 34.6 2.0 25.9–33.4 31.0 2.5
Snout length 29.5–34.6 31.9 2.2 – – –
Head width 55.4–58.8  57.5 1,4 – – –
Interorbital width 44.5–49.2 46.5 1.6 30.5–39.9 36.5 3.3
Preorbital depth 57.7–63.9 61.2 2.2 – – –
Upper jaw length 25.9–29.4 27.4 1.2 – – –
Lower jaw length 17.2–19.8 19.0 0.9 – – –
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between trunk bar 1 and margin of opercle, lighter 
and inconspicuous between bars. Side of head light 
brown with darker colouration on opercle. Dorsal fi n 
with one black spot above trunk bar 5 and usually a 
spot above trunk bar 4, in both sexes. Dorsal and anal 
fi ns light brown, with dots on posterior portion of fi ns. 
Caudal fi n light brown, with dots usually between base 
and middle of caudal fi n, darker near caudal peduncle. 
Pectoral fi n hyaline, pelvic fi n brown.

Colouration (in life). For general appearance and col-
our pattern see Fig. 1 and 2. Live colouration variable, 
depending on mood. Adult specimens with bluish or 
turquoise ground colour. Nape and dorsal region dark 
grey. On snout and interorbital region alternating dark 
and light stripes, below the eyes red and greenish iri-
descent stripes. Gill covers grey with some light green-
ish or turquoise iridescent dots. Scales on anterior body 
sides with thin dark posterior margin. Body sides with 
a dark horizontal mid-lateral band, extending from 
posterior margin of orbit to upper part of caudal-fi n 

base. Dark bars and posterior part of horizontal band 
often not clearly visible. Bright light zones above and 
below the dark band extending to the mid-lateral spot. 
Above dark lateral band a reddish stripe often disrupt-
ed into widely spaced small blotches. Dorsal fi n grey 
to bluish, with narrow lighter margin and a dark spot 
above the bar of the mid-lateral spot, in females more 
conspicuous than in males. Posterior soft part with 
light dots. Anal fi n bluish, posterior orange, with dark 
margin and light dots. Pectoral fi ns hyaline. Pelvic fi ns 
greyish, blue with greenish iridescent stripes. Caudal 
fi n bluish, posterior dark yellowish with conspicuous 
pattern of light dots and dark margin. 

Type specimens. Selected measurements of the type 
specimens are given in Tab.1. The holotype is fi gured 
in AHL (1924: fi g.5). The types are aquarium speci-
mens and are larger (slightly overgrown) than wild 
caught ones (SL 35–47mm). The specimens have lost 
all colours and dark pigments. Ground colour evenly 
dirty yellowish to pale brownish. Dorsal-fi n spines 

Table 2. Meristic variation data of Laetacara curviceps (non 
type specimens). pc=procurrent rays.

Dorsal-fi n spines 14–16 (n = 7)
Dorsal-fi n rays 8–9  (n = 7)
Anal-fi n spines 3 (n = 7)
Anal-fi n rays 8–9 (n = 7)
Pelvic-fi n spines 1 (n = 7)
Pelvic-fi n rays 5 (n = 7)

Caudal-fi n rays
22 (3pc 
+ 8 + 8 
+ 3 pc)

(n = 4)

Pectoral-fi n rays 12 (n = 4)
Gill-rakers on fi rst 
ceratobranchial

2–3 + 
9–10 (n = 4)

Total vertebrae 24 (n = 4)
Rib pairs 9 (n = 4)
Precaudal vertebrae 12 (n = 4)
Caudal vertebrae 12 (n = 4)
Scales of upper lateral line 
serie 12–15 (n = 12)

Scales of lower lateral line 
serie 6–7 (n = 12)

Scales of longitudinal serie 22–24 (n = 12)
Scales of dorsal fi n origin serie 3 (n = 12)
Scales of anal fi n origin serie 7 (n = 12)
Scales between lateral lines 2 (n = 12)
Scales of peduncle depth 7 (n = 12)
Proximal radial on dorsal-fi n 
base 22–23 (n = 4)

Proximal radial on anal-fi n 
base 8–9 (n = 4)

Fig. 4. Hyoid of L. curviceps; ACH = anterior ceratohyal, 
DHH = dorsal hypohyal, IHH = interhyal, PCH = posterior 
ce ra to hyal, and VHH = ventral hypohyal.

Fig. 3. Ceratobranchial 5 of L. curviceps.
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14–16; dorsal-fi n rays 7–8; anal-fi n spines 3; anal-fi n 
rays 7–8.

Habitat and ecological notes. Field observations 
(STAWIKOWSKI & WERNER, 1998) indicate that the habi-
tats where L. curviceps occurs are the clearwaters of 
the Amazon basin. Clearwaters contain only a small 
amount of suspended matter, have a relative high 
transparency and are characterised by a pH value of 
4.5 to 7.8 (LOWE-MCCONNELL, 1987). The biotopes 
near Santarem are described by STAWIKOWSKI & WERN-
ER (1998) as small clearwater creeks with low current, 
ponds and small lakes. The beds were covered densely 
with leaf litter. There were also a plenty of water plants 
like Cabomba, Myriophylum and Eichhornia. The wa-
ter data are given as: pH 5.2, 10 μS/cm and 26 °C.
Observations in the aquarium showed that L. curvi-
ceps is a monogamous substrate spawner. Both male 
and female take care of the brood. 

Distribution. South America: Amazon, in lower por-
tions of tributaries of the Amazon river drainage in 
Brazil.

Discussion

Laetacara curviceps is similar to both L. dorsigera 
and L. araguaiae in general appearance, body shape 
and comparative small size (usually < 50mm SL ver-
sus > 50 mm in L. thayeri, L. fl avilabris and L. ful-
vipinnis). From the remaining species of the genus it 
is distinguished by character states given in the diag-
noses and in the key. The year of the description of the 
taxon Acara curviceps Ahl is often given as 1923 (e.g. 
ESCHMEYER & FRICKE, 2009; KULLANDER, 2003). How-
ever, on the cover page of the “Mitteilungen aus dem 
zoologischen Museum in Berlin” it is mentioned that 
the issue, including the original description, was dis-
tributed in February 1924. On the fi rst page of AHL’s 
paper (AHL, 1924) there is only a remark “Eingesandt 
im Juni 1923” (received in June 1923). Thus, the year 
of the publication is 1924.
 In the description, AHL (1924) mentioned eight 
type specimens: one type (the holotype) and 7 cotypes 
(paratypes). However, there are only seven specimens 
inventoried by PAEPKE (1995) and re-examined by us 
for the current study. It seems that one specimen (one 
paratype) is lost.
 There are differences in measurements and counts 
between the type specimens and the fresh material. 
However, we consider these differences as artifi cial in-
stead of natural ones, because the types are overgrown 
(they were kept in aquaria for years before fi xation) 

and not well preserved (possibly dead before preserva-
tion).   
 Laetacara curviceps, as reported by KULLANDER 
(1986) and OTTONI & COSTA (2008), posseses the hy-
oid with a deep notch on the dorsal margin of the an-
terior ceratohyal. A character proposed by KULLANDER 
(1986) as a synapomorphy of the species of the ge-
nus Laetacara (although KULLANDER (1986) examined 
osteological characters in L. fl avilabris and L. curvi-
ceps only). However, neither CASCIOTTA (1998) for L. 
dorsigera nor STAECK & SCHINDLER (2007) for L. ful-
vipinnis observed such a deep notch. This character 
was later confi rmed by OTTONI & COSTA (2009) in L. 
dorsigera, L. curviceps and L. araguaiae. During this 
study, however, there were specimens of L. curviceps 
osteologically analysed which possess a deep notch 
on the dorsal margin of the anterior ceratohyal only 
in one hyoid (two specimens), and others in both (two 
specimens) (Fig. 4). Therefore, it seems doubtful to 
use this character state as a diagnostic synapomorphy 
of the genus Laetacara.
 Following SMITH et al. (2008), Laetacara is a com-
ponent of the subfamily Cichlinae and the tribe Cich-
la somatini, closely related to Nannacara REGAN, 1905 
and Cleithracara KULLANDER & NIJSSEN, 1989. Discus-
sion about relationship of the Laetacara species can 
not be done presently, since phylogenetics studies on 
Laetacara are not available yet. A study about the sys-
tematics of the genus is required.

Acknowledgements

Thanks are due to C. FIGUEIREDO and C. CODEÇO for their 
help in the fi eld. Thanks to MARCELO BRITTO (MNRJ), for 
enabling us to study specimens in his care. We also thank 
WILSON COSTA and GUILHERME MURICY for the revision of 
the manuscript. This study was supported by CAPES (Co or-
denação de Aperfeiçoamento de Pessoal de Nível Superior), 
CNPq (Conselho Nacional de Desenvolvimento Científi co 
e Tecnológico – Ministério da Ciência e Tec no logia) and 
FAPERJ (Fundação de Amparo à Pesquisa do Estado do 
Rio de Janeiro). We thank P. BARTSCH (ZMB) for the per-
mission to examine the type specimens, R. VAN DER LAAN 
(Almere, The Netherlands) for correction of the English and 
R. STAWIKOWSKI for providing some photographs.

References

AHL, E. (1924): Eine neue Cichlidenart aus dem Ama zo-
nen strom. – Ichthyologische Mitteilungen, V. Mit tei-
lun gen aus dem Zoologischen Museum in Berlin, 11(1): 
44–45.



129Vertebrate Zoology ■ 59 (2) 2009

CASCIOTTA, J. R. (1998): Cichlid-fi shes from la Plata basin 
in Argentina: Laetacara dorsigera (Heckel), Bujurquina 
vittata (Heckel), and ‘Cichlasoma’ facetum (Jenyns) 
(Per ciformes: Labroidei). – Neotropica, 44(111/112): 
23–39.

DAVIS, J. I. & NIXON, K. C. (1992): Populations, Genetic Var-
ia tion, and the Delimitation of Phylogenetic Species. – 
Sys tematic Biology, 41(4): 421–435.

ESCHMEYER, W. N. & FRICKE, R. (eds.) Catalog of Fishes 
elec tronic version (updated 2 July 2009). http://research.
ca la ca demy.org/ichthyology/catalog/fi shcatsearch.html

KULLANDER, S. O. (1986): Cichlid fi shes of the Amazon 
Riv er drainage of Peru. – Departament of Vertebrate 
Zoo logy, Research Division, Swedish Museum of Nat-
ural History, Stockholm, 394p.

KULLANDER, S. O. (2003): Family Cichlidae (Cichlids). In: 
REIS, R.E. et al. (eds.): Check List of the Freshwater 
Fishes of South America and Central America: 605–
654. – EDIPUCRS, Porto Alegre, Brazil.

LOWE-MCCONNELL, R. H. (1987): Ecological Studies in Trop-
ical Fish Communities. – Cambridge tropical biology 
series, Cambridge, 382pp.

OTTONI, F. P. & COSTA, W. J. E. M. (2008): Taxonomic revi-
sion of the genus Australoheros RÍCAN & KULLANDER, 
2006 (Teleostei: Cichlidae) with descriptions of nine 
new species from southeastern Brazil. – Vertebrate Zoo-
logy, 58(2): 207–232.

OTTONI, F. P. & COSTA, W. J. E. M. (2009): Description of a 
new species of Laetacara KULLANDER, 1986 from cen-
tral Brazil and re-description of Laetacara dorsigera 
(HECKEL, 1840). –Vertebrate Zoology, 59(1): 41–48. 

PAEPKE, H.-J. (1995): Über das Leben und Werk von ERNST 
AHL. – Mitteilungen Zoologischen Museums Berlin, 
71(1): 79-101.

SMITH, W. L., CHAKRABARTY, P. & SPARKS, J. S. (2008): Phy-
logeny, taxonomy, and evolution of Neotropical cich-
lids (Teleostei: Cichlidae: Cichlinae). – Cladistics, 24: 
625–641.

STAECK, W. & SCHINDLER, I. (2007): Description of Laetacara 
fulvipinnis sp. n. (Teleostei: Cichlidae) from the upper 
drainages of rio Orinoco and rio Negro in Venezuela. – 
Vertebrate Zoology, 57(1): 63–71.

STAWIKOWSKI, R. & WERNER, U. (1998): Die Buntbarsche 
Ame rikas. – Band 1. DATZ-Aquarienbücher, Eugen 
Ulmer Verlag, Stuttgart, 540pp.

TAYLOR, W. R. & VAN DYKE, G. C. (1985): Revised proce-
dures for staining and clearing small fi shes and other 
vertebrates for bone and cartilage study. – Cybium, 9: 
107–109.



OTTONI et al.: Re-description of Laetacara curviceps130



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile ()
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <FEFF005000440046002d00440069007300740069006c006c00650072002d004f007000740069006f006e0073002000280061006e00670065007000610073007300740020006600fc0072002000640065006e0020005000440046002d0057006f0072006b0066006c006f0077002000640065007200200044007200750063006b0065007200650069002000540068>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


