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RESUMO

O género Harttia foi descrito por Steindachner, 1877 e atualmente € composto por 27 espécies,
assumindo a segunda posi¢do em relacdo a maior diversidade intragenérica de Loricariinae,
sendo superada apenas por Rineloricaria com 65 espécies. Contudo, varias espécies aguardam
para serem descritas, tornando a sistematica do género complexa e longe de ser resolvida.
Varias hipoteses de relacionamento filogenético entre os géneros da subfamilia foram
propostas ao longo do tempo. Os estudos realizados até 0 momento concordam em relacéo ao
monofiletismo de Harttia, mas ndo sobre seu posicionamento em relacdo aos demais
Loricariinae. Além disso, as analises disponiveis incluem um pequeno namero de espécies e,
portanto, ndo sdo representativas da historia evolutiva do grupo, o que evidencia e justifica a
proposicdo de um estudo mais detalhado. Portanto, o objetivo deste trabalho foi realizar
analises filogenéticas independentes com base em caracteres morfoldgicos e moleculares para
as espécies do género Harttia. A analise morfologica abrangeu 275 caracteres de osteologia e
morfologia interna e 64 terminais, incluindo membros de Astroblepidae, todas as subfamilias
de Loricariidae, 24 géneros de Loricariinae e 25 espécies de Harttia. O resultado do
cladograma de consenso estrito ndo corrobora o monofiletismo do género, demonstrando uma
grande radiacdo das espécies. Harttia absaberi foi recuperada como mais préxima dos demais
géneros de Loricariinae do que com as espécies do prdprio grupo, e Cteniloricaria abrigada
dentro de Harttia. J4 a analise molecular foi reconstruida com 129 sequéncias, contemplando
taxons presentes em trabalhos anteriores e também terminais adicionais. Seis marcadores foram
escolhidos: 12S, 16S, f-rtnd4r, COl, RAG-1 e RAG-2, contemplando genes nucleares e
mitocondriais. Os resultados também n&do corroboram o monofiletismo de Harttia, mas é
possivel definir trés grupos monofiléticos entre as espécies. O grupo das Guianas aparece como
grupo-irmdo de Cteniloricaria, esse clado como grupo-irmédo das espécies de Harttia do
Sudeste do Brasil e todos esses grupos relacionados com as espécies da margem direita do rio

Amazonas.

Palavras-chave: Regido Neotropical, cascudos, filogenia, sistematica, biogeografia.



ABSTRACT

The genus Harttia was described by Steindachner, 1877 and is currently composed of 27
species, assuming the second position regarding the highest intrageneric diversity of the
Loricariinae, being exceeded only by Rineloricaria with 65 species. However, several species
are waiting to be described, making the systematics of the genus complex and far from being
resolved. Several hypotheses of phylogenetic relationships among the genera of the subfamily
have been proposed over time. The studies performed so far agree on the monophyly of Harttia,
but not on its position relative to the other Loricariinae. Furthermore, the available analyses
include a small number of species and are therefore not representative of the evolutionary
history of the group, which highlights and justifies the proposition of a more detailed study.
Therefore, the aim of this work was to perform independent phylogenetic analyses based on
morphological and molecular characters for the species of the genus Harttia. The
morphological analysis encompassed 275 characters of osteology and internal morphology and
64 terminals, including members of Astroblepidae, all subfamilies of Loricariidae, 24 genera
of Loricariinae and 25 species of Harttia. The results of the strict consensus cladogram do not
corroborate the monophyly of the genus, demonstrating a great radiation of the species. Harttia
absaberi was recovered as closer to the other genera of Loricariinae than to the species of the
group itself, and Cteniloricaria harbored inside Harttia. The molecular analysis was
reconstructed with 129 sequences, contemplating taxa present in previous works and also
additional terminals. Six markers were chosen: 12S, 16S, f-rtn4r, COl, RAG-1 and RAG-2,
contemplating nuclear and mitochondrial genes. The results also do not support the monophyly
of Harttia, but it is possible to define three monophyletic groups among the species. The group
from Guianas appears as a sister group to Cteniloricaria, this clade as sister group to the species
of Harttia from southeastern Brazil, and all these groups are related to the species from the

right bank of the Amazon River.

Keywords: Neotropical region, catfishes, phylogeny, systematic, biogeography.
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extra branch laying on a dermal plate: Apistoloricaria sp., MZUSP 55629, 102.1 mm SL. D)
No extra branch, just a pore: Harttia leiopleura, MZUSP 109373, 51.0 mm SL. Scale bar 1

Figure 22. Shape of the parietal branch canal (arrow), dorsal view. A) Straight: Astroblepus
sp., MZUEL 13511, 47.5 mm SL. B) Curved: Lithogenes wahari, MZUSP 103074, 53.1 mm
SL, paratype. Scale Dar L MM ..o 256



Figure 23. Length of the parietal branch canal (arrow), dorsal view. A) Very short: Harttia
punctata, MZUSP 96172, 92.7 mm SL. B) Long: Harttia longipinna, DZSJRP 3666, 51.5 mm
SL, paratype. Scale Dar 1L MM ... 257

Figure 24. Exit of the parietal branch canal (arrow), dorsal view. A) Ending on the frontal:
Harttia punctata, MZUSP 96172, 92.7 mm SL. B) Ending on the border frontal/supraoccipital:
Lithogenes wahari, MZUSP 103074, 53.1 mm SL, paratype. C) Ending on the border
frontal/sphenotic: Harttia longipinna, DZSJRP 3666, 51.5 mm SL, paratype. D) Ending on the
supraoccipital: Astroblepus sp., MZUEL 13511, 47.5 mm SL. E) Ending on the sphenotic:
Hemipsilichthys nimius, DZSJRP 20430, 85.9 mm SL. Scale bar 1 mm .........ccccocoevvvvvrvnnnn, 258

Figure 25. Shape of the canal plate (arrow), ventral view. A) Quadrangular or rectangular:
Limatulichthys griseus, DZSJRP 13585, 133.4 mm SL. B) Triangular: Harttia duriventris,
MZUSP 34226, 93.2 mm SL. Scale bar 1L MM ... 259

Figure 26. Anterior process of the metapterygoid (arrow). A) With no expansion:
Apistoloricaria sp., MZUSP 55629, 102.1 mm SL. B) With a developed expansion in the
midanterior portion: Harttia longipinna, DZSJRP 3666, 51.5 mm SL, paratype. C) With an
extremely developed expansion in the midanterior portion: Harttia cf. fowleri, INPA 7845,
105.3 mm SL. D) With an extremely developed expansion in the ventroanterior portion:
Furcodontichthys novaesi, MZUSP 58191, 128.1 mm SL. Scale bar 1 mm .............ccco....... 260

Figure 27. Extension of the hyomandibula condyle (arrow), ventral view. A) Long, the whole
connection of hyomandibula to the skull through condyle: Astroblepus sp., MZUEL 13511,
47.5 mm SL. B) Media, about % of the connection performed by condyle: Harttia duriventris,
MZUSP 34226, 93.2 mm SL. Scale bar 1L MM ... 261

Figure 28. Margin of the hyomandibula in contact with the pterotic-supracleithrum. A)
Straight: Neoplecostomus microps, DZSJRP 2144, 62.8 mm SL. B) With a small elevation near
to the proximal condyle: Harttia leiopleura, MZUSP 109373, 51.0 mm SL. C) With a large
elevation near the proximal condyle: Harttia absaberi, MZUSP 85806, 60.5 mm SL, paratype.
D) With a flap along the whole extension: Furcodontichthys novaesi, MZUSP 58191, 128.1

mm SL. E) With a very distinct process that makes part of the margin: Hemiodontichthys



acipenserinus, DZSJRP 21189, 89.0 mm SL. F) With a very distinct process that does not make
part of the margin: Lithogenes wahari, MZUSP 103074, 53.1 mm SL, paratype. Scale bar 1

Figure 29. Ventral process of the preopercle (arrow), ventral view. A) Absent or
inconspicuous: Planiloricaria cryptodon, MZUSP 56252, 93.1 mm SL. B) Well developed:
Harttia punctata, MZUSP 96172, 92.7 mm SL. Scale bar 1 mm.........cccccooviviiiiiiiieeen, 263

Figure 30. Shape of autopalatine. A) Rod-shaped, without lateral flap: Harttia duriventris,
MZUSP 34226, 93.2 mm SL. B) Rectangular, with a lateral flap along the extension of the
bone: Limatulichthys griseus, DZSJRP 13585, 133.4 mm SL. C) Rectangular with the distal
portion more expanded, triangular lateral flap with distal portion forming an acute angle:
Harttia cf. fowleri, INPA 7845, 105.3 mm SL. D) Elongated approximately rectangular, with
well-developed lateral flap that covers 2/3 of the lateral extension of the bone in the distal
portion: Lithogenes wahari, MZUSP 103074, 53.1 mm SL, paratype. E) Elongated with
expanded base, well-developed flap that covers 1/3 of the length of the bone in the proximal
portion: Farlowella oxyrryncha, DZSJRP 14759, 123.2 mm SL. Scale bar 1 mm................. 264

Figure 31. Anterior process of the autopalatine (arrow). A) Absent: Limatulichthys griseus,
DZSJRP 13585, 133.4 mm SL. B) Present: Harttia duriventris, MZUSP 34226, 93.2 mm SL.
C) Present: Sturisoma robustum, DZSJRP 4255, 102.9 mm SL. Scale bar 1 mm .................. 263

Figure 32. Median thickness of the maxillary in relation to the thickness of the autopalatine.
A) Maxillary up to half of the thickness of the autopalatine: Brochiloricaria sp., DZSJRP
18893, 86.9 mm SL. B) Maxillary with approximately the same thickness as the autopalatine:
Harttia duriventris, MZUSP 34226, 93.2 mm SL. Scale bar 1 mm........ccccccooovvvinnrnrrninnn, 266

Figure 33. Position of the premaxilla condyle. A) Posterior: Harttia duriventris, MZUSP
34226, 93.2 mm SL. B) Lateral: Limatulichthys griseus, DZSJRP 13585, 133.4 mm SL. C)
Mesial: Loricariichthys castaneus, DZSJRP 2313, 139.7 mm SL. Scale bar 1 mm............... 267



Figure 34. Mesethmoid cartilage (arrow), ventral view. A) Absent: Harttia puntata, MZUSP
96172, 92.7 mm SL. B) Present: Limatulichthys griseus, DZSJRP 13585, 133.4 mm SL. Scale
0 Lt 0 T 0 SRRSO 268

Figure 35. Anterior margin of the ceratohyal, dorsal view. A) Not expanded: Metaloricaria
paucidens, INPA 5440, 73.7 mm SL. B) Expanded, but the hipohyal not expanded: Harttia
leiopleura, MZUSP 109373, 51.0 mm SL. C) As expanded as the hipohyal: Harttia gracilis,
MZUSP 99678, 61.0 mm SL. D) Opposite expansion, inward: Astroblepus sp., MZUEL 13511,
A7.5 MM SL. SCalE DA L MIM ..o 269

Figure 36. Ventral crest in the anterior margin of ceratohyal (arrow), dorsal view. A) Absent:
Harttia leiopleura, MZUSP 109373, 51.0 mm SL. B) Present: Harttia cf. fowleri, INPA 7845,
105.3 MM SL. Scale Dar L MM ... 270

Figure 37. Shape of the first pair of hipobranchials, dorsal view. A) Fan: Harttia leiopleura,
MZUSP 109373, 51.0 mm SL. B) Fan: Harttia cf. fowleri, INPA 7845, 105.3 mm SL. C) Rod:
Metaloricaria paucidens, INPA 5440, 73.7 mm SL. D) Hourglass: Apistoloricaria sp., MZUSP
55629, 102.1 MM SL. SCAlE DAr L MM c.evoviieiiicececece et st 271

Figure 38. Anterior process of the first epibranchial (arrow), dorsal view. A) Absent or
inconspicuous: Harttia cf. fowleri, INPA 7845, 105.3 mm SL. B) Conspicuous: Harttia
gracilis, MZUSP 99678, 61.0 mm SL. Scale bar 1 mm ........cccccevvvviiririininecssss s 272

Figure 39. Shape of and rectangular flap (arrow) of the fourth epibranchial. A) Sinusoidal,
Absent flap: Crossoloricaria variegata, MZUSP 103055, 100.3 mm. B) L-shaped bar; Present
flap: Harttia gracilis, MZUSP 99678, 61.0 mm SL. C) Bar approximately straight; Present
flap: Lamontichthys llanero, MZUSP 85799, 153.9 mm SL. Scale bar 1 mm ........................ 273

Figure 40. Posterior process of the fourth epibranchial (arrow). A) Absent: Harttia punctata,
MZUSP 96172, 92.7 mm SL. B) Present: Harttia gracilis, MZUSP 99678, 61.0 mm SL. Scale
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Figure 41. Shape and connection between lower pharyngeal tooth plates, ventral view. A) Two
triangular and expanded plates; Absent connection: Harttia punctata, MZUSP 96172, 92.7 mm
SL. B) Two triangular and thin plates; Absent connection: Limatulichthys griseus, DZSJRP
13585, 133.4 mm SL. C) Plates joined together forming a large triangle; Present connection:
Loricaria cataphracta, MZUSP 14106, 111.9 mm SL. Scale bar 1 mm............ccccoevevvvernnen, 275

Figure 42. Teeth of lower pharyngeal tooth plates (arrow), ventral view. A) Cover almost the
entire plate: Brochiloricaria sp., DZSJRP 18893, 86.9 mm SL. B) Restricted to a small mesial
triangular area: Harttia gracilis, MZUSP 99678, 61.0 mm SL. C) Restricted to the posterior
border: Pterosturisoma cf. microps, MZUSP 57469, 96.5 mm SL. D) Absent: Harttiella
crassicauda, AUM 50401, 28.7 mm SL. Scale bar 1 MM ........c.ccoooviiiiiiieieee e 276

Figure 43. Processes of the lower pharyngeal tooth plates (arrow), ventral view. A) Present, in
the anterior margin: Harttia longipinna, DZSJRP 3666, 51.5 mm SL, paratype. B) Present, in
the posterior margin: Harttia absaberi, MZUSP 85806, 60.5 mm SL, paratype. C) Present, on
both margins: Pseudotocinclus tietensis, LBP 2964, 53.3 mm SL. D) Absent: Harttia punctata,
MZUSP 96172, 92.7 mm SL. Scale bar 1L MM ..o 277

Figure 44. Branchial rakers (arrow), ventral view. A) Short and few in number: Reganella
depressa, MZUSP 57729, 152.0 mm SL. B) Long and very numerous: Harttia cf. fowleri,
INPA 7845, 105.3 mm SL. Scale Dar 1L mm ..., 278

Figure 45. Arrector ventralis flaps (arrow). A) Absent or rudimentary: Lithogenes wahari,
MZUSP 103074, 53.1 mm SL, paratype. B) Conspicuous crests, anteromesially oriented,
connected in the midline, forming an inverted V: Harttia punctata, MZUSP 96172, 92.7 mm
SL. C) Very enlarged and folded crests, covering the main body of the basipterygium:
Loricaria cataphracta, MZUSP 14106, 111.9 mm SL. D) Conspicuous crests, mesially
oriented, meeting at the midline, forming a single transverse crest: Pseudotocinclus tietensis,
LBP 2964, 53.3 MM SL. SCAlE DAr L MMi....cooiiieiieice ettt 279

Figure 46. Space among sphenotic, pterotic and frontal (arrow), dorsal view. A) Absent:
Harttia cf. surinamensis, MZUSP 34224, 104.7 mm SL. B) Present: Harttia tapajos sp. 1,
MZUSP 97086, 93.4 mm SL. Scale bar 1 MM .......c.oooeiieieeeceeeee e 280



Figure 47. Lips, ventral view. A) Fleshy: Harttia punctata, MZUSP 96172, 92.7 mm SL. B)
Bony plates over the lips (arrow): Harttia duriventris, MZUSP 34226, 93.2 mm SL. C) Bony
plates over the lips (arrow): Sturisoma robustum, DZSJRP 4255, 102.9 mm SL. Scale bar 1

Figure 48. Strict consensus cladogram constructed from the 39 equally parsimonious trees
found (2.119 steps; CI = 0.229; RI = 0.620). Upper numbers indicate clade number. Lower
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GENERAL INTRODUCTION

GENERAL INTRODUCTION

General aspects about family, subfamily and genus

Loricariidae Rafinesque, 1815 is the largest family of Siluriformes. Ferraris (2007)
recognized 96 genera and 716 species, however Fricke et al. (2021) indicates 1.024 valid species,
with 229 described over the last 10 years (2012-2021). Furthermore, Loricariidae is the most
representative family when comparing the number of Siluriformes described over 25 years
between 1990 and 2014: 48% of the total, corresponding to 285 species (OTA et al., 2015). Due
to its highly specialized morphology, the family is one of the best characterized groups of
Siluriformes, being recognized since the oldest classifications.

The wide morphological variation allows to divide Loricariidae into a few subfamilies, but
this composition has undergone changes. According to Pereira & Reis (2017), the six subfamilies
are: Lithogeninae Gosline, 1947, Delturinae Reis, Pereira & Armbruster, 2006, Loricariinae
Rafinesque, 1815, Hypostominae Kner, 1853, Hypoptopomatinae Eigenmann & Eigenmann,
1890, and Neoplecostominae Regan, 1904. However, Van Der Laan et al. (2021) consider
Lithogeninae, Delturinae, Rhinelepinae Armbruster, 2004, Loricariinae, Hypoptopomatinae, and
Hypostominae. The phylogenetic relationship among the subfamilies is considered more stable in
some cases, and less in others. Lithogeninae and Delturinae are hypotetized to be the two lineages
that diverged first, and sequentially, Hypoptopomatinae and Neoplecostominae are recovered as
sister groups (PEREIRA & REIS, 2017). The relationships between Loricariinae and
Hypostominae are still a matter of debate. Some studies suggest Hypostominae as a sister group
to Loricariinae (ARMBRUSTER, 2004, MARTINS et al.,, 2014), while others suggest
Hypostominae to be more related to Hypoptopomatinae and Neoplecostominae; and Loricariinae
as a sister group to all three subfamilies (PEREIRA & REIS, 2017).

Loricariinae is considered the second largest subfamily, consisting of 32 genera and 257
species (COVAIN & FISCH-MULLER, 2007, RODRIGUEZ et al., 2011, COVAIN et al., 2016,
VAN DER LAAN et al., 2021). Members of this group have long and depressed caudal peduncle,
and absent adipose fin (COVAIN & FISCH-MULLER, 2007). They are widely distributed in
drainages of South and Central America, from Costa Rica to northern Argentina, with the greatest
diversity in the Amazon region (OYAKAWA et al., 2013). Furthermore, it comprises a
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monophyletic group supported by phylogenetic analyses based on morphology (RAPP PY-
DANIEL, 1997), molecular characters (MONTOYA-BURGOS et al., 1998, COVAIN & FISCH-
MULLER, 2007, RODRIGUEZ et al., 2011), and more recently, a combined analysis
(LONDONO-BURBANO & REIS, 2021).

Harttia Steindachner, 1877 presents, as diagnostic features, the absence of keels along the
lateral plates, rounded snout, large plates around the anal opening and abrupt narrowing of the
caudal peduncle (OYAKAWA et al., 2013). The species of the genus have a wide distribution in
South America, occurring in the Guiana Shield (e.g. Guyana, Suriname, and French Guiana), in
the basins of the Amazon region (e.g. Orinoco, Xingu, Tapajés, Tocantins, Trombetas, and
Uatumad), and in the basins of the southeastern Brazil (e.g. Ribeira de Iguape, upper Parana, Paraiba
do Sul, Sdo Francisco, Jequitinhonha, and Doce) (OYAKAWA, 1993; RAPP PY-DANIEL &
OLIVEIRA, 2001; LANGEANI et al., 2001; PROVENZANO et al., 2005; COVAIN et al., 2012;
OYAKAWA et al., 2013; OYAKAWA et al., 2018; OLIVEIRA & OYAKAWA, 2019) (Table 1).
Currently, the genus consists of 27 valid species, with Harttia loricariformis Steindachner, 1877,
the type species, being the oldest and Harttia intermontana Oliveira & Oyakawa, 2019 being the
most recent described (OYAKAWA et al., 2018; OLIVEIRA & OYAKAWA, 2019). However,
several species are waiting to be described, making the systematics of the genus complex and far
from being resolved (OYAKAWA et al., 2018). Thus, Harttia assumes the second position
regarding the highest intrageneric diversity of Loricariinae, being surpassed only by Rineloricaria
Bleeker, 1862 (65 species, FRICKE et al., 2021).

Phylogenetic relationships of the genus

For many years, the most accepted classification of the Loricariinae was proposed by
Isbriicker (1980), encompassing Harttiini, Farlowellini (Farlowella Eigenmann & Eigenmann,
1889), Acestridiini (Acestridium Haseman, 1911), and Loricariini. Loricariini was composed of
the following subtribes and genera: Rineloricariina (Ixinandria Isbricker & Nijssen, 1979,
Rineloricaria Bleeker, 1862, Dasyloricaria Isbricker & Nijssen, 1979, and Spatuloricaria
Schultz, 1944), Loricariina (Ricola Isbriicker & Nijssen, 1978, Paraloricaria Isbrticker, 1979,
Loricaria Linnaeus, 1758, Brochiloricaria Isbriicker & Nijssen, 1979, Crossoloricaria Isbriicker,
1979, Pseudohemiodon Bleeker, 1862, and Rhadinoloricaria Isbriicker & Nijssen, 1974),
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Planiloricariina (Planiloricaria Isbriicker, 1971), Reganellina (Reganella Eigenmann, 1905),
Loricariichthyina (Limatulichthys Isbriicker & Nijssen, 1979, Pseudoloricaria Bleeker, 1862, and
Loricariichthys Bleeker, 1862), and Hemiodontichthyina (Hemiodontichthys Bleeker, 1862).
Whereas Harttiini included the following two subtribes and genera: Harttiina (Harttiella
Boeseman, 1971, Harttia Steindachner, 1877, Cteniloricaria Isbricker & Nijssen, 1979,
Lamontichthys Miranda Ribeiro, 1939, Pterosturisoma Isbriicker & Nijssen, 1978,
Sturisomatichthys Isbriicker & Nijssen, 1979, and Sturisoma Swainson, 1838), and Metaloricariina
(Metaloricaria Isbriicker, 1975). After this phenetically based classification, several hypotheses
of phylogenetic relationship among the genera of Loricariinae have been proposed over time, and
with them the composition of the subfamily has undergone changes.

Rapp Py-Daniel (1997) performed the first phylogenetic analysis based on morphological
data for Loricariinae (Figure 1 and 2). The results recovered the subfamily as a monophyletic
group, being a sister group to the clade formed by representatives of Hypostominae, Ancistrinae
and Hypoptopomatinae in the unordered analysis, and a sister group to Neoplecostomus
Eigenmann & Eigenmann, 1888 in the ordered analysis. Loricariinae was subdivided into two
major clades: Loricariini Bonaparte, 1831 and Harttiini Boeseman, 1971, which basically comprise
the originally designated genera. Loricariini comprised two subtribes: Hemiodontichthyina
(Hemiodontichthys Bleeker, 1862, Reganella Eigenmann, 1905, Loricariichthys Bleeker, 1862,
and Furcodontichthys Rapp Py-Daniel, 1981) and Planiloricariina (Rhadinoloricaria Isbriicker &
Nijssen, 1974, Crossoloricaria Isbricker, 1979, Apistoloricaria Isbriicker & Nijssen, 1986,
Pseudohemiodon Bleeker, 1862, Planiloricaria Isbriicker, 1971, and Dentectus Martin Salazar,
Isbriicker & Nijssen, 1982), plus the genera Loricaria Linnaeus, 1758, Spatuloricaria Schultz,
1944, and Rineloricaria Bleeker, 1862 (not monophyletic). The tribe Harttiini was formed by
Farlowellina (Farlowella Eigenmann & Eigenmann, 1889, Aposturisoma Isbriicker, Britski,
Nijssen & Ortega, 1983, and Sturisoma Swainson, 1838) and Harttiina (Lamontichthys Miranda
Ribeiro, 1939 and Harttia Steindachner, 1877), plus the genus Sturisomatichthys Isbriicker &
Nijssen, 1979. Harttia was recovered as a sister group to Lamontichthys, and Cteniloricaria
Isbricker & Nijssen, 1979 was considered a junior synonym of Harttia. The relationship among
the Harttia species included in this analysis was completely resolved in the ordered analysis, but
partially resolved in the unordered analysis. Despite not including Harttiella Boeseman, 1971 in

the phylogenetic analysis, the author comments that the genus is very close to Harttia based on
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the original description, and because of this tentatively includes Harttiella in Harttiini. The author
also disagrees with the placement of Metaloricaria Isbriicker, 1975 in Harttiini, suggesting that
the genus should be in Loricariini, but outside any clade.

Montoya-Burgos et al. (1998) proposed the first phylogenetic analysis based on molecular
data for Loricariidae inferred from partial sequences of the 12S and 16S mitochondrial genes
(Figure 3 and 4). In this study, 19 species of Ancistrinae (valid at the time), 21 of Hypostominae,
nine of Loricariinae, seven of Hypoptopomatinae and one of Neoplecostominae were analyzed.
The results confirmed Loricariinae monophyletic, but no support was found for the monophyly of
the other subfamilies. In both Maximum Likelihood and Maximum Parsimony analyses,
Loricariinae was recovered as a sister group to Hypostominae (Pseudorinelepis agassizii
(Steindachner, 1877)) and Harttia Steindachner, 1877 was considered the first genus of the
subfamily to diverge.

Covain & Fisch-Muller (2007) performed a cluster analysis for the subfamily Loricariinae,
where the genera were grouped based on the degree of morphological similarity (Figure 5). In the
presented dendogram, it is possible to see that the subfamily was divided into two tribes:
Loricariini and Harttiini. Loricariini was divided into the groups: Pseudohemiodon, Loricaria,
Rineloricaria, and Loricariichthys. The Pseudohemiodon group was composed of the genera
Apistoloricaria Isbriicker & Nijssen, 1986, Crossoloricaria Isbricker, 1979, Rhadinoloricaria
Isbriicker & Nijssen, 1974, Dentectus Martin Salazar, Isbriicker & Nijssen, 1982, Planiloricaria
Isbrucker, 1971, Pyxiloricaria Isbriicker & Nijssen, 1984, Pseudohemiodon Bleeker, 1862, and
Reganella Eigenmann, 1905. The Loricaria group was formed by Brochiloricaria Isbriicker &
Nijssen, 1979, Ricola Isbriicker & Nijssen, 1978, Paraloricaria Isbriicker, 1979, and Loricaria
Linnaeus, 1758. The Rineloricaria group consisted of Dasyloricaria Isbriicker & Nijssen, 1979,
Rineloricaria Bleeker, 1862, and Spatuloricaria Schultz, 1944, with the first two genera being
more similar to the Loricaria group than Spatuloricaria. The genus Ixinandria Isbricker &
Nijssen, 1979, was also considered to be a member of the Rineloricaria group, but was recovered
as being more similar to the Harttiini genera than to members of the group itself. The
Loricariichthys group was composed of Furcodontichthys Rapp Py-Daniel, 1981, Limatulichthys
Isbriicker & Nijssen, 1979, Pseudoloricaria Bleeker, 1862, Hemiodontichthys Bleeker, 1862, and
Loricariichthys Bleeker, 1862. On the other hand, the tribe Harttiini showed a more comprehensive

composition, including all genera proposed by Rapp Py-Daniel (1997) and also Pterosturisoma

]
29 |

—



GENERAL INTRODUCTION

Isbriicker & Nijssen, 1978, Harttiella Boeseman, 1971, and Metaloricaria Isbriicker, 1975.
However, Metaloricaria and Farlowella Eigenmann & Eigenmann, 1889 were the most divergent
taxa among all Loricariinae, forming the base of the tree and remaining outside the group formed
by the other genera of Harttiini. The group most similar to Harttia Steindachner, 1877 was
considered to be the genus Harttiella.

Covain et al. (2008) presented a molecular phylogeny for Loricariinae based on the 12S and
16S mitochondrial genes, including 14 genera and 20 species (Figure 6). Among the tribe
Loricariini two groups were distinguished: Sturisomina and Loricariina. The new subtribe housed
the genera Sturisoma Swainson, 1838, Farlowella Eigenmann & Eigenmann, 1889,
Sturisomatichthys Isbriicker & Nijssen, 1979, and Lamontichthys Miranda Ribeiro, 1939. In
Loricariina, the morphological groups Loricariichthys (Hemiodontichthys Bleeker, 1862,
Limatulichthys Isbrucker & Nijssen, 1979, Loricariichthys Bleeker, 1862, Rineloricaria Bleeker,
1862, Dasyloricaria Isbriicker & Nijssen, 1979, and Metaloricaria Isbriicker, 1975), Loricaria
Linnaeus, 1758 (includes only this genus) and Pseudohemiodon Bleeker, 1862 (Crossoloricaria
Isbrucker, 1979 and Planiloricaria Isbriicker, 1971) were confirmed. The subtribe Harttiini was
restricted to a single genus, Harttia Steindachner, 1877, which was the first genus to diverge within
the subfamily.

Fichberg (2008) analyzed the phylogenetic relationships of species in the genus
Rineloricaria Bleeker, 1862 based on morphological characters (Figure 7). This study included 64
taxa, being 63 species of Loricariinae (36 of Rineloricaria and 27 of the other genera) and one
Neoplecostominae. Loricariini was recovered as a monophyletic group in which the following
genera were included: Ixinandria Isbriicker & Nijssen, 1979, Spatuloricaria Schultz, 1944,
Furcodontichthys Rapp Py-Daniel, 1981, Ricola Isbriicker & Nijssen, 1978, Loricaria Linnaeus,
1758, Pseudohemiodon Bleeker, 1862, Planiloricaria Isbricker, 1971, Crossoloricaria Isbriicker,
1979, Apistoloricaria Isbricker & Nijssen, 1986, Pseudoloricaria Bleeker, 1862, Limatulichthys
Isbriicker & Nijssen, 1979, Reganella Eigenmann, 1905, Loricariichthys Bleeker, 1862,
Hemiodontichthys Bleeker, 1862, and Rineloricaria Bleeker, 1862. Harttiini was also recovered
as a natural group, consisting of the genera: Harttia Steindachner, 1877, Sturisoma Swainson,
1838, Lamontichthys Miranda Ribeiro, 1939, Sturisomatichthys Isbriicker & Nijssen, 1979,
Farlowella Eigenmann & Eigenmann, 1889, and Aposturisoma Isbriicker, Britski, Nijssen &

Ortega, 1983. The result of this study did not find Harttia at the base of the subfamily as previously
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proposed by Montoya-Burgos et al. (1998) and Covain et al. (2008), but rather as a sister group to
the other genera of Harttiini.

Silva (2009) performed a phylogenetic analysis based on molecular data among the genera
of the subfamily Loricariinae with emphasis in Harttia Steindachner, 1877 (Figures 8 and 9). In
this reconstruction, complete sequences of the mitochondrial genes 12S, Valine transport RNA
and 16S, and part of the nuclear gene F-Reticulon-4 were used. The outgroup was Ancistrus
cirrhosus (Valenciennes 1836), a Hypostominae. Within Loricariini only the Loricariichthys
group and the new subtribe Sturisomina were recovered with the same members as proposed by
Covain et al. (2008). Other members of the tribe are: Loricaria Linnaeus, 1758, Brochiloricaria
Isbriicker & Nijssen, 1979, Pyxiloricaria Isbriicker & Nijssen, 1984, Crossoloricaria Isbricker,
1979, Spatuloricaria Schultz, 1944, and Rineloricaria Bleeker, 1862. Harttiini presents the first
lineage of Loricariinae to diverge in the phylogeny, harboring only the genus Harttia Steindachner,
1877. Also in this study, the nuclear gene F-reticulon-4 and the mitochondrial gene Cytochrome
Oxidase subunit I (COI) were sequenced for 10 valid species of the genus and six possible new
species. In the topology obtained, Harttia is divided into two large clades: a group with species
from basins of southeastern Brazil (e.g. H. novalimensis Oyakawa, 1993, H. leiopleura Oyakawa,
1993, H. torrenticola Oyakawa, 1993, H. carvalhoi Miranda Ribeiro, 1939, H. gracilis Oyakawa,
1993, Harttia sp. Serra do Cip0, Harttia sp. Trés Marias, H. loricariformis Steindachner, 1877,
and H. kronei Miranda Ribeiro, 1908), and H. guianensis Rapp Py-Daniel & Oliveira, 2001, and
another with the species that occur in streams of the right bank of the Amazon River (e.g. H.
punctata Rapp Py-Daniel & Oliveira, 2001, H. dissidens Rapp Py-Daniel & Oliveira, 2001, Harttia
sp. Tapajos 1, Harttia sp. Xingu 1, Harttia sp. Xingu 2, and Harttia sp. Xingu 3). However, in the
branch formed by the species H. novalimensis, H. leiopleura, H. torrenticola, H. carvalhoi, H.
gracilis, Harttia sp. Serra do Cip6, and Harttia sp. Trés Marias, the phylogenetic relationships
were not resolved due to low support values. Thus, Silva (2009) concluded that species from
southeastern basins of Brazil are more closely related to species from the Guianas region, and this
large clade is related to species from the right bank of the Amazon River.

Rodriguez et al. (2011) presented a molecular phylogeny for the subfamily Loricariinae
based on the 12S and 16S mitochondrial genes, and the nuclear gene F-reticulon-4 (Figure 10). In
Loricariini the subtribes Loricariina (Metaloricaria Isbricker, 1975, Dasyloricaria Isbriicker &

Nijssen, 1979, Crossoloricaria Isbriicker, 1979, Planiloricaria Isbriicker, 1971, Loricaria
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Linnaeus, 1758, Spatuloricaria Schultz, 1944, Hemiodontichthys Bleeker, 1862, Limatulichthys
Isbriicker & Nijssen, 1979, Loricariichthys Bleeker, 1862, Fonchiloricaria (new genus), and
Rineloricaria Bleeker, 1862) and Farlowellina (Lamontichthys Miranda Ribeiro, 1939,
Sturisomatichthys Isbriicker & Nijssen, 1979, Farlowella Eigenmann & Eigenmann, 1889, and
Sturisoma Swainson, 1838) were recovered as sister groups. Again, Harttia Steindachner, 1877 is
considered the only genus belonging to Harttiini, being the first genus of Loricariinae to diverge
as previously proposed by Montoya-Burgos et al. (1998), Covain et al. (2008), and Silva (2009).

Paixdo (2012) reconstructed a phylogeny for the genus Loricariichthys Bleeker, 1862 based
on morphological characters (Figure 11). This study included 54 taxa, with 45 species of
Loricariinae (17 of Loricariichthys), one of Delturinae, two of Neoplecostominae, three of
Hypostominae, and three of Hypoptopomatinae. Only five genera of Loricariinae were not
included: Fonchiiloricaria Rodriguez, Ortega & Covain, 2011, Harttiella Boeseman, 1971,
Pyxiloricaria Isbriicker & Nijssen, 1984, Rhadinoloricaria Isbriicker & Nijssen, 1974, and Ricola
Isbriicker & Nijssen, 1978. Hypoptopomatinae was recovered as a sister group of Loricariinae,
and the latter was divided into two tribes: Loricariini and Harttiini. The former is composed of 19
genera: Metaloricaria Isbricker, 1975, Ixinandria Isbriicker & Nijssen, 1979, Rineloricaria
Bleeker, 1862, Loricaria Linnaeus, 1758, Dentectus Martin Salazar, Isbriicker & Nijssen, 1982,
Spatuloricaria Schultz, 1944, Brochiloricaria Isbriicker & Nijssen, 1979, Paraloricaria Isbricker,
1979, Pseudohemiodon Bleeker, 1862, Planiloricaria Isbricker, 1971, Crossoloricaria Isbriicker,
1979, Apistoloricaria Isbricker & Nijssen, 1986, Dasyloricaria Isbriicker & Nijssen, 1979,
Furcodontichthys Rapp Py-Daniel, 1981, Reganella Eigenmann, 1905, Pseudoloricaria Bleeker,
1862, Limatulichthys Isbriicker & Nijssen, 1979, Hemiodontichthys Bleeker, 1862, and
Loricariichthys Bleeker, 1862. The second consists of seven genera: Harttia Steindachner, 1877,
Lamontichthys Miranda Ribeiro, 1939, Sturisoma Swainson, 1838, Sturisomatichthys Isbriicker &
Nijssen, 1979, Pterosturisoma Isbriicker & Nijssen, 1978, Farlowella Eigenmann & Eigenmann,
1889, and Aposturisoma Isbrticker, Britski, Nijssen & Ortega, 1983. The relationships within
Harttiini are congruent with the results of Fichberg (2008), with Harttia as the sister group of the
other genera of Harttiini.

Covain et al. (2016) presented the most robust molecular phylogeny known for Loricariinae,
based on the analysis of the nuclear (F-reticulon-4) and mitochondrial (12S and 16S) genes (Figure

12). This study included 241 species of Loricariinae, 17 of Hypostominae, and one of
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Neoplecostominae. The results indicated that the members of Loricariinae are distributed in two
sister tribes: Loricariini and Harttiini. Within Loricariini, two subtribes are distinguished:
Farlowellina and Loricariina. The first subtribe was composed of Lamontichthys Miranda Ribeiro,
1939, Pterosturisoma Isbriicker & Nijssen, 1978, Sturisoma Swainson, 1838, Farlowella
Eigenmann & Eigenmann, 1889, Aposturisoma Isbriicker, Britski, Nijssen & Ortega, 1983, and
Sturisomatichthys Isbriicker & Nijssen, 1979, with Farlowella, Sturisoma, and Sturisomatichthys
recovered as paraphyletic groups. The second was formed by Metaloricaria Isbricker, 1975,
Dasyloricaria Isbrucker & Nijssen, 1979, Fonchiiloricaria Rodriguez, Ortega & Covain, 2011,
Rineloricaria group, Loricariichthys group, and Loricaria-Pseudohemiodon group, with Loricaria
Linnaeus, 1758, Crossoloricaria Isbriicker, 1979, and Apistoloricaria Isbriicker & Nijssen, 1986
being paraphyletic. The tribe Harttiini, as classically defined, constituted a paraphyletic group and
was therefore restricted to three genera: Harttia Steindachner, 1877, Cteniloricaria Isbriicker &
Nijssen, 1979, and Harttiella Boeseman, 1971. The relationship among the species of Harttia was
partially resolved. The species from the Guianas region (H. fluminensis Covain & Fisch-Muller,
2012, H. surinamensis Boeseman, 1971, H. tuna Covain & Fisch-Muller, 2012, and H. guianensis
Rapp Py-Daniel & Oliveira, 2001) formed a highly supported monophyletic group. However, their
positioning as the first group of Harttia to diverge in the phylogeny was not confirmed due to the
low support value. The clade formed by species from the right bank of the Amazon River (e.g.
Harttia sp. Xingu 2, Harttia sp. Xingu 3, Harttia sp. Xingu 1, H. duriventris Rapp Py-Daniel &
Oliveira, 2001, H. dissidens Rapp Py-Daniel & Oliveira, 2001, Harttia sp. Tapajos, H. punctata
Rapp Py-Daniel & Oliveira, 2001, and Harttia sp. Tocantins) plus H. fowleri (Pellegrin 1908) was
also well supported, but its relationship as a sister group to the species from southeastern Brazil
showed low support. The relationships among the species from southeastern Brazil also presented
branches with low support and because of this the phylogenetic relationships were not well
resolved (e.g. H. leiopleura Oyakawa, 1993, H. novalimensis Oyakawa, 1993, H. gracilis
Oyakawa, 1993, H. carvalhoi Miranda Ribeiro, 1939, H. torrenticola Oyakawa, 1993, Harttia sp.
S&o Francisco, Harttia sp. Trés Marias, H. longipinna Langeani, Oyakawa & Montoya-Burgos,
2001, Harttia sp. Serra do Cip6, H. loricariformis Steindachner 1877, and H. kronei Miranda
Ribeiro, 1908). Thus, despite the low boostrap values, for Covain et al. (2016), species from
southeastern Brazil represent the sister group of the species from the right bank of the Amazon

River plus H. fowleri, and this clade is related to species from the Guianas region. In conclusion,
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they recovered two clades of Harttia: one composed of species mostly from the Brazilian Shield,
and another from the Guianas Shield, differing from the result proposed by Silva (2009).
Londofio-Burbano & Reis (2021) proposed the first combined phylogenetic analysis of the
Loricariinae with emphasis on Harttiini and Farlowellini (Figure 13). This study included 196
morphological characters and seven molecular markers (the mitochondrial genes Cytochrome b
(Cytb), NADH dehydrogenase 2 (nd2), 12S, and 16S, and the nuclear genes Myosin Heavy Chain
6 (MyH®6), and Recombination activating genes 1 and 2 (RAG1 and RAG2)). The results indicate
that Loricariinae comprises three tribes: Harttiini, Loricariini, and Farlowellini, being the latter
two recovered as sister groups and elevated from the subtribes Loricariina and Farlowellina.
Loricariini included Metaloricaria Isbricker, 1975, Loricaria Linnaeus, 1758, Pseudohemiodon
Bleeker, 1862, Dasyloricaria Isbriicker & Nijssen, 1979, Rineloricaria Bleeker, 1862,
Spatuloricaria Schultz, 1944, Loricariichthys Bleeker, 1862, Limatulichthys Isbricker & Nijssen,
1979, and Hemiodontichthys Bleeker, 1862. Farlowellini was composed of Lamontichthys
Miranda Ribeiro, 1939, Pterosturisoma Isbriicker & Nijssen, 1978, Sturisoma Swainson, 1838,
Sturisomatichthys Isbriicker & Nijssen, 1979, and Farlowella Eigenmann & Eigenmann, 1889.
Also regarding Farlowellini, Aposturisoma Isbriicker, Britski, Nijssen & Ortega, 1983 was
synonymyzed with Farlowella (the former was recovered inside the latter), Sturisoma was
restricted to cis-Andean species, and Sturisomatichthys was composed of the valid species already
included in the genus, plus the trans-Andean species of Sturisoma. The tribe Harttiini was
recovered with the same genera assigned by Covain et al. (2016): Harttiella Boeseman, 1971,
Cteniloricaria Isbriicker & Nijssen, 1979, and Harttia Steindachner, 1877. However, the
relationship among these genera proved to be different and with strong posterior probabilities
(values = 1): (Harttiella + (Cteniloricaria + Harttia). Within Harttia, the species from the Guianas
region presented a highly supported monophyletic group: (H. guianensis Rapp Py-Daniel &
Oliveira, 2001 + (H. tuna Covain & Fisch-Muller, 2012 + (H. fluminensis Covain & Fisch-Muller,
2012 + H. surinamensis Boeseman, 1971))). The same strong monophyletic result was obtained to
the species from the Amazon River basin plus H. fowleri (Pellegrin 1908): (H. fowleri + (H.
dissidens Rapp Py-Daniel & Oliveira, 2001 + (H. rhombocephala Miranda Ribeiro, 1939 + (H.
punctata Rapp Py-Daniel & Oliveira, 2001 + (H. duriventris Rapp Py-Daniel & Oliveira, 2001 +
H. trombetensis Rapp Py-Daniel & Oliveira, 2001))))). However, the material assigned as H.

rhombocephala is from the Tocantins River basin, although according to the original description
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and Fricke et al. (2021), the distribution is “Farias River basin and Eastcoast Rivers, Brazil”. At
last, the species from southeastern Brazil also form a highly supported monophyletic group: (H.
kronei Miranda Ribeiro, 1908 + (H. loricariformis Steindachner 1877 + (H. longipinna Langeani,
Oyakawa & Montoya-Burgos, 2001 + ((H. carvalhoi Miranda Ribeiro, 1939 + H. torrenticola
Oyakawa, 1993) + (H. gracilis Oyakawa, 1993 + (H. leiopleura Oyakawa, 1993 + (H. garavelloi
Oyakawa, 1993 + H. novalimensis Oyakawa, 1993))))))). Thus, according to Londofio-Burbano &
Reis (2021), species from southeastern Brazil represent the sister group of the species from the
right and left bank of the Amazon River plus H. fowleri, and this clade is related to species from
the Guianas region.

Therefore, looking at the proposed hypotheses for Harttia Steindachner, 1877, there is
consensus on the monophyly of the genus, but not on its positioning relative to the other
Loricariinae. In addition the available analyses include a small number of species and, so, are not
representative of the evolutionary history of the group, which hightlights and justifies the
proposition of a more detailed study of the phylogenetic relationships among its species. Thus, the
aim of this work was to perform a phylogenetic analysis of the species of the genus Harttia based
on morphological (chapter one) and molecular (chapter two) characters, which are presented

herein.
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Table 1. Currently recognized species of Harttia and their distributions. Modified from Oyakawa

et al. (2018).

Species

Distribution

Harttia absaberi Oyakawa, Fichberg & Langeani 2013
Harttia carvalhoi Miranda-Ribeiro 1939

Harttia depressa Rapp Py-Daniel & Oliveira 2001
Harttia dissidens Rapp Py-Daniel & Oliveira 2001
Harttia duriventris Rapp Py-Daniel & Oliveira 2001
Harttia fluminensis Covain, Fisch-Muller 2012
Harttia fowleri (Pellegrin 1908)

Harttia garavelloi Oyakawa 1993

Harttia gracilis Oyakawa 1993

Harttia guianensis Rapp Py-Daniel & Oliveira 2001

Harttia intermontana Oliveira & Oyakawa, 2019

Harttia kronei Miranda-Ribeiro 1908

Harttia leiopleura Oyakawa 1993

Harttia longipinna Langeani, Oyakawa & Montoya-
Burgos 2001

Harttia loricariformis Steindachner 1877

Harttia merevari  Provenzano, Machado-Allison,
Chernoff, Willink & Petry 2005

Harttia novalimensis Oyakawa 1993

Harttia panara Oyakawa, Fichberg & Rapp Py-Daniel
2017

Harttia punctata Rapp Py-Daniel & Oliveira 2001
Harttia rhombocephala Miranda-Ribeiro 1939

Harttia rondoni Oyakawa, Fichberg & Rapp Py-Daniel
2017

Harttia surinamensis Boeseman 1971

Harttia torrenticola Oyakawa 1993

Harttia trombetensis Rapp Py-Daniel & Oliveira 2001
Harttia tuna Covain, Fisch-Muller 2012

Harttia uatumensis Rapp Py-Daniel & Oliveira 2001

Harttia villasboas Oyakawa, Fichberg & Rapp Py-
Daniel 2017

Upper Parana — Parana and Tieté Rivers

Paraiba do Sul — Paquequer River

Amazonas — Uatuma and Pitinga Rivers

Tapajés — Tapajos and Jamanxim River

Upper and Middle Tocantins — above Tucurui dam
Suriname — Coppename River

French Guiana and Brazil — Oyapock River
Jequitinhonha — Fanado River

Upper Paranad — Grande River

French Guiana and Suriname — from the Approuague
River to the Maroni River

Upper Doce

Ribeira de Iguape — Bethany River, upper Parana
Séo Francisco

Sé&o Francisco

Paraiba do Sul, Mata Atlantica

Orinoco — Caura River

S&o Francisco

Upper Xingu — Curué River, tributary of Iriri River

Tocantins - Araguaia
Mata Atlantica - Farias River, coastal drainage

Upper Xingu — Curua River, tributary of Iriri River

Suriname — Suriname River (restrict)

S&o Francisco

Amazonas — Trombetas-Mapuera Rivers
Suriname-Brazil border - Paru de Oeste River
Amazonas — Uatum@ River and at leas two affluents
Pitinga (upper Uatumd) and Jatapu (lower Uatuma)

Upper Xingu — Curua River, tributary of Iriri River

—
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Figure 1. Strict consensus of 162 most parsimonious trees produced by the ordered data set
(phylogram = different branch lengths represent approximately the number of changes; decay

index = above branches; bootstrap = below branches). From Rapp Py-Daniel (1997).

]
40 |

—



GENERAL INTRODUCTION

DiplafTySTes vistmanss
---":Lrn - -
ipskchthys  camerc
nuplecosiomus
sarcus  mulbrachans
ARCISTAS A, en
MicralepidogaTter o,
[ = — Aceatedium discus
14 — Quyropsis  aCutineytns
| Hypop ropomasp.
H Kramnchifys Subrers
] Meoplerostomus Microps

104

11
59

Figure 2. Strict consensus of 54 most parsimonious trees produced by the unordered data set
(phylogram = different branch lengths represent approximately the number of changes; decay
index = above branches; bootstrap = below branches). From Rapp Py-Daniel (1997).
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Acanthicus hystrix

Pseudacanthicus spinosus

Lasiancistrus niger .

Hopliancistrus tricornis Ancistrinae

Pseudancistrus sp.

Panaque nigrolineatus

Ancistrus multispinis

Ancistrus cirrhosus

Ancistrus dolichopterus

Ancistrus pirareta

Ancistrus ranunculus

Hemiodontichthys acipenserinus
Loricariichthys maculatus
Crossoloricaria venezuelae
Loricaria cf. similima
B Pseudoloricaria sp.
| | Rineloricaria sp.
Farlowella oxyrryncha
D L Sturisorna cf. nigrirostrum o
Harftia sp. Loricariinae

Pseudorinelepis agassizi |

0.017

_: Chaetostorna guiarensis
Chaetostoma aff. fischeri

Pseudotothyris janeirensis

Otothyris sp.
Parotocinclus maculicauda
Hypoptopornatinae gen. (Hisonotus n. sp.?)

Schizolecis guentheri
Hypoptopoma bilobatum
Hypoptopomatinae unidentified

— Pseudotocinclus tietensis

b Pareiorhina sp.
Kronichthys sp.
Hypostominae unidentified
Hemipsilichthys splendens
Hemipsilichthys n. sp. i
lsbrueckerighmys d»:Jsenip Hypostominae

Neoplecostomus sp. Neoplecostominae |

b — Hemipsilichihys gobio |

Hypoptopomatinae

1 Outgroup (Diplomystidae, Trichomycteridae, Cetopsidae,
Callichthyidae, Mochokidae, Malapteruridae)

Figure 3. Maximum Likelihood tree for all members of the Loricariidae analyzed. Members of
Hypostominae are shown in gray boxes. A, B, C, D, and E are names of clades. From Montoya-
Burgos et al. (1998).




GENERAL INTRODUCTION

Peckoltia vittata
Hypancistrus zebra
Hemiancistrus hammarlundi
Parancistrus aurantiacus
[sorineloricaria spinosissima
Glyptoperichthys scrophus

Hypostomus boulengeri
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Aphanotorulus ammophilus Hypostominae
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Pseudacanthicus spinosus

Acanthicus hystrix
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Panaque nigrolineatus
Hopliancistrus tricornis
Lasiancistrus niger

Ancistrinae

Ancistrus cirrhosus
Loricariichthys maculatus
Loricaria cf. simillima
Rineloricaria sp.
Sturisoma cf. nigrirostrum
Farlowella oxyrryncha
Harttia sp.
Pseudorinelepis agassizi

Loricariinae

Chaetostoma aff. fischeri
- Isbrueckerichthys duseni
— Hemipsilichthys splendens
Kronichthys sp.
Neoplecostomus sp. Neoplecostominae
— Hypoptopoma bilobatum

— Parotocinclus maculicauda

— Hypoptopomatinae gen. (Hisonotus n.sp.?)

L— Pseudotothyris janeirensis

Hypoptopomatinae

70
76 1— Pseudotocinclus tietensis
i Pareiorhina sp.

Hemipsilichthys gobio Hypostominae

Outgroup (Diplomys'tidae‘ Trichomycteridae,
Cetopsidae, Callichthyidae,

Figure 4. Shortest maximum parsimony tree for all members of the Loricariidae analyzed.
Bootstrap values higher than 50 are shown above branches. Members of Hypostominae are shown
in gray boxes.A, B, C, D, and E are names of clades. From Montoya-Burgos et al. (1998).
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Apistoloricaria
Crossoloricaria
Rhadinoloricaria
Dentecrus
Planiloricaria
Pyxiloricaria
Psevdohemiodon
Reganella
Brochiloricaria
Ricola
Paraloricaria
Loricaria
Dasvyloricaria
Rineloricaria
Spatuloricaria
Furcodontichthys
Limatulichthys
Pseudoloricaria
Hemiodontichthys
Loricariichthys
Aposturisoma
Lamontichthys
Sturisomatichthys
Pterosturisoma
Sturisoma
Harttia
Harttiella
Ixinandria
Fartowella
Metaloricaria

Harttiini tribe Pseudohemiodon group
Loricariini tribe B Loricaria group

> Pseudohemiodon group

= Loricaria group

F Rineloricaria group

™ Loricariichthys group

Rineloricaria group

- Loricariichihys group

Figure 5. Cluster analysis of the subfamily Loricariinae. Dendrogram based on morphological

distances matrix using UPGMA. A. Harttiini tribe; B. Loricariini tribe. Colors represent the

different ranks established: Harttiini tribe, Loricariini tribe, Loricariichthys group, Rineloricaria

group, Loricaria group, Pseudohemiodon group. From Covain & Fisch-Muller (2007).
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0.1

Crossoloricaria venezuelae

86/57/91 Pseudohemiodon
10091199 Plantloricaria eryplodon e
——— Loricaria clavipinna ] Pansi
82779 100/100F100_ poricaria parnahybae o
2154177 Hemiodontichthys acipenserinus
M Limaulichthys griseus
Loricariichthys

6RI85/87 ——— Loricariichthys microdon group

looosrioo Loricariichthys macidatus

prs. Rineloricaria platyura
100/99/100 5217463
10099100} e Rinweloricaria sp Tocantins
75/ 7 ————— Rineloricaria lanceolata
B Dasyloricaria tuyrensis
Metaloricaria paucidens
S7/87175 ”mwam monopelte
2 82/-/- Sturisoma nigrirostrum
100/100/99 Farlowella oxyrryncha
2 Farlowella platorvacha
TOk96! 100
A el Sturisomatichthys citurensis
Lamontichthys stibaros
Hartiia guianensis

Ancistrus cirrhosus

Figure 6. Maximum likelihood tree of the Loricariinae including 14 genera and 20 species inferred
from the analysis of partial 12S and 16S gene sequences. Numbers above branches indicate
bootstrap supports above 50 for ML, MP, and NJ trees, respectively. Sign (-) indicates that the
node was not found in some topologies. 1, Harttiini; 2. Loricariini; A. Sturisomina; B. Loricariina.
Scale indicates the number of substitution per site as expected by the model. From Covain et al.
(2008).
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Figure 7. Strict consensus tree of Rineloricaria relationships. Numbers above the branches

represent Bremer support values. From Fichberg (2008).
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Lovfctnio sp.

Brochlloricaria sp.
—— Pixdloricornia sp.
L Crosscloricaria sp.

Spotudarono sp.

Rinelericoris Lonceclatn
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Lamontichthys sp.
e Slurisomealic s sp.
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I TES )
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HarH i Guidrensis
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Figure 8. Majority consensus topology found from Maximum Parsimony analysis of the
relationships among genera of the subfamily Loricariinae based on molecular characters of 12S,
16S, and F-Reticulon-4 gene sequences. Values above branches represent the bootstrap values
(1.000 pseudoreplicates) for Maximum Parsimony, Maximum Likelihood, and Neighbour-Joining

analysis, respectively. From Silva (2009).
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Figure 9. Majority consensus topology found from Maximum Parsiomony analysis of the

relationships among Harttia species, based on molecular characters of COI and F-Reticulon-4 with

the identification of the basins where they occur. “A” represents the group of species from

southerastern Brazil plus Harttia from the Guianas; “B” represents the group of species that occur

in the tributaries of the right bank of the Amazon; “C” represents a group of species whose

relationship has not been resolved. Values above branches represent the bootstrap values (1.000

replicates) for Maximum Parsimony and Maximum Likelihood analysis respectively, and the

number below represents the bootstrap value (1.000 replicates) from the Neighbour-Joining. From

Silva (2009).
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Figure 10. Maximum Likelihood consensus tree of Loricariinae inferred from the combined
analysis of sequences of partial 12S and 16S mitochondrial genes and partial F-RTN4 nuclear
gene. Numbers above branches indicate bootstrap supports >50. Clades: 1, Harttiini; 2, Loricariini;
A, Farlowellina; B, Loricariina. Scale indicates the number of substitutions per site as expected by

the model. From Rodriguez et al. (2011).
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Figure 11. Cladogram of the strict consensus of 36 equally most parsimonious trees (320 steps;

Cl =43; Rl =87). Numbers of the clades are indicated above the branches and the Bremer support

value below. Arrow indicates the clade formed by Loricariichthys species. From Paixao (2012).
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Figure 12. Maximum Likelihood tree, labeled subtree of the Harttiini tribe. Numbers above

branches indicate bootstrap supports above 50 followed by posterior probabilities above 0.7

respectively. Dash (-) represents low supports. Blackened branches indicate nodes with both

bootstrap supports and posterior probabilities below 50 and 0.70.

between ML and Bayesian reconstructions and NAs indicate no

Stars indicate incongruence

des absent in topologies of

Appendices A and B. Bold type refers to type species of different genera. Scale indicates the

number of substitutions per site as expected by the model. From Covain et al. (2016).
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CHAPTER 1

Morphological phylogeny of Harttia Steindachner, 1877 (Siluriformes:

Loricariidae: Loricariinae)
ARIELI M. CHEROBIM 1, OSVALDO T. OYAKAWA 2 & FRANCISCO LANGEANI 1

1 UNESP—Universidade Estadual Paulista, Departamento de Zoologia e Botanica, Laboratorio
de Ictiologia, Instituto de Biociéncias, Letras e Ciéncias Exatas, Rua Cristovdo Colombo, 2265,
15054-000, S&o José do Rio Preto, SP, Brazil.
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Paulo, SP, Brazil.
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Abstract

Harttia holds the second position regarding the highest intrageneric diversity of the Loricariinae
with 27 valid species, and as new species are being described, more evident becomes the
morphological variation of the group. In the phylogenetic analyses already performed for
Loricariinae, Harttia has always been represented and recovered as monophyletic, but a small
number of species were usually included. Thus, the aim of this work was to perform a phylogenetic
analysis based on morphological characters including a greater number of species. The analysis
encompassed 275 characters of osteology and internal morphology, and included 64 terminals of
which 25 are species of Harttia. The strict consensus cladogram does not corroborate the
monophyly of the genus. The species of Harttia are recovered as lineages that evolved
independently, with the species from southeastern Brazil diverging first, followed by the species
from the Amazon basin and Guianas Shield. Only the monophyly of two subgroups within Harttia
have been recovered: one clade composed of some species of the southeastern Brazil (H. kronei,
Harttia sp. Sdo Roque, H. carvalhoi, H. intermontana, and H. torrenticola), and another clade
composed of species from the Amazon region and Guianas Shield (Cteniloricaria platystoma, H.
trombetensis, H. uatumensis, Harttia cf. fowleri, and Harttia cf. surinamensis). The positioning of

H. loricariformis, the type species of the genus, corresponds to the last southeastern species to
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diverge (except H. absaberi), being followed by the species from the Amazon region. Harttia
absaberi was recovered as closer to the other genera of Loricariinae than to the species of the

group itself, and Cteniloricaria was nested inside Harttia.

Keywords: systematic, phylogenetic analysis, synapomorphies, morphology, osteology,

loricariid.

Introduction

The genus Harttia Steindachner, 1877 holds the second position regarding the highest
intrageneric diversity of the subfamily Loricariinae with 27 valid species (OYAKAWA et al.,
2018; OLIVEIRA & OYAKAWA, 2019). Over the years, some attempts have been made to
propose diagnostic features to the genus. Rapp Py-Daniel & Oliveira (2001) recognized that the
members of Harttia can be easily differentiated from other loricariines due to the combination of
“short and broad body, round to triangular head, round orbit, large mouth with numerous teeth,
twelve branched caudal-fin rays, large subpreopercle located ventrally, and a single and short oral-
valve papilla just behind the premaxillaries gap”. The same work also points out the common
origin of the species of the genus giving the following synapomorphies: “basipterygia internal
anterior processes oriented mesially, preopercle with large ventral process to which subpreopercle
is articulated, second basibranchial vestigial, and parapophyses of fourth vertebra not contacting
transcapular ligament”. Oyakawa et al. (2013) indicate as diagnostic features the absence of keels
along the lateral plates, rounded snout, large plates around the anal opening and abrupt narrowing
of the caudal peduncle. However, as new species are described, more evident becomes the
morphological variation of the group, raising questions about shared ancestry and also
morphological characteristics that could define the genus.

Rapp Py-Daniel (1997) performed the first phylogenetic analysis based on morphological
data for Loricariinae. The subfamily was recovered as a monophyletic group, and was subdivided
into two major clades: Loricariini Bonaparte, 1831 and Harttiini Boeseman, 1971, which basically
comprise the originally designated genera. The tribe Harttiini was formed by Farlowellina
(Farlowella Eigenmann & Eigenmann, 1889, Aposturisoma Isbrticker, Britski, Nijssen & Ortega,
1983, and Sturisoma Swainson, 1838) and Harttiina (Lamontichthys Miranda Ribeiro, 1939 and
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Harttia), plus the genus Sturisomatichthys Isbriicker & Nijssen, 1979. Harttia was recovered as a
monophyletic group supported by seven synapomorphies: ‘“basipterygium internal anterior
processes oriented mesially (152-1, ci = 0.5); point of bifurcation of the infraorbital and
supraorbital canals at the border between sphenotic and pterotic-supracleithrum (166-1, ci= 0.5);
first ceratobranchial with huge flange (72-2, ci= 0.4); no contact between the basipterygium
internal anterior processes (150-0, ci= 0.36); parapophysis of fourth vertebra not contacting
transcapular ligament (92-0, ci= 0.33); parietal branch terminal exit on the supraoccipital (174-3,
ci=0.33); and preopercle canal straight, with three exits (54-2, ci = 0.3)”. The relationships among
the ten species of Harttia included in this analysis was completely resolved in the ordered analysis,
but partially resolved in the unordered analysis. The subclade formed by Harttia sp. DI, Harttia
kronei Miranda Ribeiro, 1908, Harttia cf. carvalhoi, and Harttia leiopleura Oyakawa, 1993,
represents the consistently resolved part of the clade, revealing the same relationship in the two
hypotheses. Despite of not including Cteniloricaria Isbriicker & Nijssen, 1979 and Harttiella
Boeseman, 1971 in the phylogenetic analysis, the author consider the first as a junior synonym of
Harttia, and the second as tentatively included in Harttiini and Harttiina, since the genus is very
close to Harttia based on the original description.

Fichberg (2008) proposed a phylogenetic hypothesis of species in the genus Rineloricaria
based on morphological caracteres. This study included 64 taxa, being 63 species of Loricariinae
(36 of Rineloricaria and 27 of the other genera) and one Neoplecostominae. Harttiini was
recovered as a monophyletic group supported by 14 sinapomorphies and consisting of the genera:
Harttia, Sturisoma Swainson, 1838, Lamontichthys Miranda Ribeiro, 1939, Sturisomatichthys
Isbricker & Nijssen, 1979, Farlowella Eigenmann & Eigenmann, 1889, and Aposturisoma
Isbriicker, Britski, Nijssen & Ortega, 1983. Harttia was retrieved monophyletic, being supported
by one exclusive synapomorphy: middorsal plates rounded on the posterior margin (153-0), and
12 non-exclusive synapomorphies: ventroposterior border of the lateral ethmoid greatly enlarged,
contributing to the orbit floor (14-2); rectangular sphenotic, not contributing to the postorbital
notch (16-2); pterotic-supracleithrum with some large and irregular perforations (25-1);
connection of the ventral process of the complex vertebra fragile since the base (34-1); two
supracaudal plates (45-2); triangular and slightly elongated suspensorium (62-0); ventral process
of the preopercle inconspicuous or absent (66-0); dorsal hook in epihyal large, projected (82-2);

anterior process of the first ceratobranchial present, large with equivalent size to that of the
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ceratobranchial (91-3); posterior process of the third epibranchial elongated, laterally expanded
(97-1); forth epibranchial as an approximately straight bar (114-0); and maxillary barbel absent
(139-0). With respect to phylogenetic placement, Harttia was found as a sister group to the other
genera of Harttiini and the relationships among the species as follow: (H. leiopleura (H. kronei +
H. loricariformis Steindachner, 1877)).

Paixd@o (2012) reconstructed a phylogeny for the genus Loricariichthys Bleeker, 1862 also
based on morphological characters. This study included 54 taxa, with 45 species of Loricariinae
(17 of Loricariichthys), one of Delturinae, two of Neoplecostominae, three of Hypostominae and
three of Hypoptopomatinae. Loricariinae was divided into two tribes: Loricariini and Harttiini.
Harttia was represented by only one species, Harttia duriventris Rapp Py-Daniel & Oliveira, 2001,
and was retrieved as the first genus to diverge within Harttiini, that also includes Lamontichthys
Miranda Ribeiro, 1939, Sturisoma Swainson, 1838, Sturisomatichthys Isbriicker & Nijssen, 1979,
Pterosturisoma Isbriicker & Nijssen, 1978, Farlowella Eigenmann & Eigenmann, 1889, and
Aposturisoma Isbriicker, Britski, Nijssen & Ortega, 1983.

Londofio-Burbano & Reis (2021) proposed the first combined phylogenetic analysis of the
Loricariinae with emphasis on Harttiini and Farlowellini, including 196 morphological characters
and seven molecular markers (Cytb, nd2, 12S, 16S, MyH6, RAG1, and RAG2). The subfamily
was recovered as a monophyletic group, and subdivided into three tribes: Harttiini Boeseman,
1971, Loricariini Bonaparte, 1831, and Farlowellini Fowler, 1958, being the latter two recovered
as sister groups and elevated from the subtribes Loricariina and Farlowellina. The tribe Harttiini
was composed of the Cteniloricaria Isbricker & Nijssen, 1979; Harttia Steindachner 1877; and
Harttiella Boeseman, 1971, being supported by nine morphological and 29 molecular
synapomorphies. The genus Harttia was recovered as sister group of Cteniloricaria, and a
monophyletic group supported by six morphological and 23 molecular synapomorphies. The
phenotypic characters that diagnose this node are: parietal branch curved (39-1); coronoid process
of the dentary large, with a small robust area (47-0); dorsal hook of the posterohyal large, projected
(87-0); contact between the compound pterotic and the transverse process of the complex centrum
by suture (112-1); posterior tip of the hemal spine of the second preural centrum with a cartilage
(134-0), and caudal peduncle narrows abruptly towards caudal-fin base (189-1). Within Harttia,
the species from the Guianas region were recovered as sister group of a clade composed of two

monophyletic groups, one being H. fowleri (Pellegrin 1908) plus species from the Amazon region,
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and other being species from southeastern Brazil. Inside the species from the Guianas region, the
following relationships were recovered: (H. guianensis Rapp Py-Daniel & Oliveira, 2001 + (H.
tuna Covain & Fisch-Muller, 2012 + (H. fluminensis Covain & Fisch-Muller, 2012 + H.
surinamensis Boeseman, 1971))). Inside the species from H. fowleri plus the species from the
Amazon region: (H. fowleri + (H. dissidens Rapp Py-Daniel & Oliveira, 2001 + (H.
rhombocephala Miranda Ribeiro, 1939 + (H. punctata Rapp Py-Daniel & Oliveira, 2001 + (H.
duriventris Rapp Py-Daniel & Oliveira, 2001 + H. trombetensis Rapp Py-Daniel & Oliveira,
2001))))). And finally, the species from southeastern Brazil: (H. kronei Miranda Ribeiro, 1908 +
(H. loricariformis Steindachner 1877 + (H. longipinna Langeani, Oyakawa & Montoya-Burgos,
2001 + ((H. carvalhoi Miranda Ribeiro, 1939 + H. torrenticola Oyakawa, 1993) + (H. gracilis
Oyakawa, 1993 + (H. leiopleura Oyakawa, 1993 + (H. garavelloi Oyakawa, 1993 + H.
novalimensis Oyakawa, 1993))))))). However, probably the positioning of H. rhombocephala is
different from the one proposed in this study, because the material assigned as this species is from
the Tocantins River basin, although according to the original description and Fricke et al. (2021),
the distribution is “Farias River basin and Eastcoast Rivers, Brazil”.

Several hypotheses of phylogenetic relationship including genera of Loricariinae have been
proposed over the time. The genus Harttia has always been represented and recovered as a
monophyletic group. However, the relationship among its species has not been deeply investigated,
as the available analyses have included a small number of species. Therefore, the aim of this study
was to perform a phylogenetic analysis of the species of Harttia based on morphological

characters, encompassing osteology and external morphology.

Material and Methods

This study examined 64 terminal taxa representing: Astroblepidae and all subfamilies of
Loricariidae sensu Pereira & Reis (2017) (Lithogeneinae, Delturinae, Hypostominae,
Neoplecostominae, Hypoptopomatinae, and Loricariinae (majority)). The ingroup was composed
of 25 species of Harttia comprising both valid and undescribed species (Figure 1, 2, and 3).
Without considering Harttia, 23 genera of Loricariinae were included, except Aposturisoma
Isbriicker, Britski, Nijssen & Ortega, 1983, Dasyloricaria Isbriicker & Nijssen, 1979, Dentectus
Martin Salazar, Isbriicker & Nijssen, 1982, Fonchiiloricaria Rodriguez, Ortega & Covain, 2011,
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Ixinandria Isbricker & Nijssen, 1979, Pyxiloricaria Isbriicker & Nijssen, 1984, Rhadinoloricaria
Isbriicker & Nijssen, 1974, Ricola Isbriicker & Nijssen, 1978, and Sturisomatichthys Isbriicker &
Nijssen, 1979.

The list of specimens is available in Appendix 1, and the material examined is from: AUM,
Auburn University Natural History Museum, Auburn, Alabama, U.S.A.; DZSJRP, Colecdo de
Peixes do Departamento de Zoologia e Botéanica do Instituto de Biociéncias, Letras e Ciéncias
Exatas, Universidade Estadual Paulista, Sdo José do Rio Preto, S&o Paulo, Brazil; INPA, Instituto
Nacional de Pesquisas da Amazonia, Manaus, Amazonas, Brazil; LBP, Laboratorio de Biologia
de Peixes, Instituto de Biociéncias, Universidade Estadual Paulista, Botucatu, Sdo Paulo; Brazil;
LIRP, Laboratorio de Ictiologia de Ribeirdo Preto, Faculdade de Filosofia, Letras e Ciéncias
Humanas, Universidade de S&o Paulo, Ribeirdo Preto, S&o Paulo, Brazil; MCP, Museu de Ciéncias
e Tecnologia da Pontificia Universidade Catélica do Rio Grande do Sul, Porto Alegre, Rio Grande
do Sul, Brazil; MZUEL, Museu de Zoologia da Universidade Estadual de Londrina, Londrina,
Parana, Brazil; MZUSP, Museu de Zoologia da Universidade de Sao Paulo, Sdo Paulo, Sdo Paulo,
Brazil; and NUP, Colecdo Ictioldgica do Nucleo de Pesquisas em Limnologia, Ictiologia e
Aqicultura, Universidade Estadual de Maring4, Parana, Brazil.

Characters selected for this study were based on the literature, following Rapp Py-Daniel
(1997), Armbruster (2004), Fichberg (2008), and Paixdo (2012), encompassing 257 characters,
plus 18 characters proposed herein, totaling 275 characters of osteology and external morphology.
Osteological nomenclature and plate counts followed Schaefer (1997). Vertebrae counts included
the five centra incorporated into the Weberian Apparatus, and the compound caudal centrum was
counted as a single element. Cleared and stained (c&s) specimens were prepared according to
Taylor & Van Dyke (1985). In the matrix (Appendix 2), a dash was used for inapplicable
characters.

Phylogenetic analysis was performed on TNT v. 1.5 (GOLOBOFF & CATALANO, 2016).
Before initiating the search, maximum trees in memory were expanded to 10.000. The
reconstruction was executed with Traditional Search. The parameters were: Wagner trees with 1
random seed and 10 replications, Tree Bisection Reconnection (TBR) with 10 trees to save per
replication and replace existing trees activated. A strict consensus was built from the equally
parsimonious trees. The Bremer Index was utilized as a branch support measure and also

performed in TNT v.1.5, using suboptimal tress with up to 10 steps more than the fundamental
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trees (BREMER, 1994). The consistency (CI) and retention (RI) indexes are indicated as Cl = --
and RI = -- in cases that correspond to autapomorphies, and are therefore not calculated by TNT.
The transformations of character state were analyzed with WinClada (NIXON, 1999-2002). The
root was Astroblepus sp..

Results

Character description

Characters are organized according to the anteroposterior axis of the body. Consistency index
values (ClI) and retention index values (RI) are indicated for each character. A brief comment is
presented when needed.

Neurocranium

Mesethmoid

1. Anterior process of mesethmoid (“cornua”) (modified Rapp Py-Daniel, 1997 char. 1;
modified Fichberg, 2008 char. 1). Cl = 0.133. R1 = 0.000.

(0) Small (Fig. 4B)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi, H.
kronei, H. longipinna and H. punctata), Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi,
Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricariichthys
castaneus, Metaloricaria paucidens, Paraloricaria vetula, Pseudohemiodon spp., Pseudoloricaria laeviuscula,

Pterosturisoma cf. microps, Rineloricaria lanceolata, Rineloricaria latirostris and Spatuloricaria evansii.

(1) Absent (Fig. 4A)
Harttia absaberi, H. kronei, H. longipinna, Apistoloricaria sp., Brochiloricaria sp., Farlowella oxyrryncha,
Hemiodontichthys acipenserinus, Loricaria lentiginosa, Proloricaria prolixa, Reganella depressa, Rineloricaria

daraha, Rineloricaria pentamaculata and Sturisoma robustum.
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(2) Large (Fig. 4C)

Harttia punctata and Planiloricaria cryptodon.

Comment: The anterior process of mesethmoid refers to a lateral expansion in its distal margin.
According to Schaefer (1990) (Fig. 6), this process is called mesethmoid cornua and it is absent or
reduced in loricariids. In this study, the anterior process is considered small (state 0), when its
distal margin does not reach the width of the lateral ethmoid in ventral view, or large (state 2),

with its distal margin reaching the lateral ethmoid.

2. Chamfer of mesethmoid (modified Rapp Py-Daniel, 1997 char. 2). Cl =0.200. Rl = 0.200.

(0) Present (Fig. 5A)
Astroblepus sp., Ancistrus multipinnis, Hypostomus ancistroides, Hypoptopoma inexpectata, Metaloricaria paucidens

and Pseudoloricaria laeviuscula.

(1) Absent (Fig. 5B)

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus
microps, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia,
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

Comment: According to Lundberg (1970), the primitive condition of Siluriformes is the presence
of two cornuas (= anterior process) in the tip of the mesethmoid, separated by a median cleft. This
cleft corresponds to the mesethmoid chamfer, being a small gap in the half of the anterior margin
of the mesethmoid.

3. Mesethmoid anterior edge (modified Armbruster, 2004 char. 103). Cl =0.125. Rl = 0.533.

(0) Smooth
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Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, Harttia intermontana, Harttiella crassicauda, Metaloricaria paucidens, Reganella

depressa, Rineloricaria lanceolata and Spatuloricaria evansii.

(1) Serrated

Hypostomus ancistroides, Kronichthys heylandi, all species of Harttia (except H. intermontana), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha,

Rineloricaria latirostris, Rineloricaria pentamaculata and Sturisoma robustum.

4. Cartilage in mesethmoid anterior edge. Cl = 0.333. Rl = 0.000.

(0) Present (Fig. 6C)

Astroblepus sp., Plesioptopoma curvidens and Harttia gracilis.

(1) Absent (Fig. 6A, B and D)

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Pseudotocinclus tietensis, all species of Harttia (except H. gracilis), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

5. Shape of mesethmoid tip (modified Paixao, 2012 char. 1). Cl = 0.273. Rl = 0.200.

(0) Spatula (Fig. 6B)
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Kronichthys heylandi, Neoplecostomus microps, Hypoptopoma inexpectata, all species of Harttia (except H.

absaberi, H. gracilis, H. intermontana, H. kronei and H. torrenticola), Brochiloricaria sp., Crossoloricaria spp.,
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Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa,
Pseudohemiodon spp., Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Spatuloricaria evansii and Sturisoma robustum.

(1) Arrow (Fig. 6C)
Isbrueckerichthys duseni, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia gracilis,
H. intermontana and H. torrenticola.

(2) Straight (Fig. 6A)

Harttia absaberi, H. kronei, Apistoloricaria sp. and Rineloricaria pentamaculata.

(3) T-shaped (Fig. 6D)

Metaloricaria paucidens and Pseudoloricaria laeviuscula.

6. Uncinate process in mesethmoid tip (modified Schaefer, 1991 char. 3; modified Pereira,
2008 char.5). Cl =--. Rl = --,

(0) Absent (Fig. 7A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi),
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Present (Fig. 7B)

Harttia absaberi.
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Comment: The uncinate process corresponds to a ventral projection in the tip of the mesethmoid,

being anterior to the ventral disk of the mesethmoid.

7. Ventral disk of mesethmoid (modified Rapp Py-Daniel, 1997 char. 3; modified Fichberg,
2008 char. 2).Cl =--. Rl = --.

(0) Present

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Absent

Reganella depressa.

8. Position of mesethmoid ventral disk (modified Schaefer, 1991 char. 2; modified Rapp Py-
Daniel, 1997 char. 4; modified Fichberg, 2008 char. 3). Cl =0.308. Rl = 0.182.

(0) Distal
Neoplecostomus microps, Furcodontichthys novaesi, Loricaria lentiginosa, Paraloricaria vetula, Proloricaria
prolixa, Pseudoloricaria laeviuscula, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria

evansii.

(1) Subdistal

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus
tietensis, all species of Harttia (except H. absaberi), Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,

Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria




CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

cataphracta, Loricariichthys castaneus, Metaloricaria paucidens, Planiloricaria cryptodon, Pterosturisoma cf.

microps, Rineloricaria daraha and Rineloricaria lanceolata.

(2) Almost in the middle of the mesethmoid

Hypoptopoma inexpectata, Harttia absaberi and Pseudohemiodon spp..

(3) In the middle of the mesethmoid

Hemiodontichthys acipenserinus.

(4) In the proximal portion of the mesethmoid

Farlowella oxyrryncha and Sturisoma robustum.

(-) Inapplicable (absent ventral disk)

Reganella depressa.

Comment: The position is distal (state 0) when the disk is in contact with the anterior margin of
the mesethmoid. Subdistal (state 1) when the disk is near the margin, but not in contact with it.
Almost in the middle of the mesethmoid (state 2) when the disk almost reaches half of the bone.
In the middle of the mesethmoid (state 3) when the disk reaches exactly half of the mesethmoid.

In the proximal portion of the mesethmoid (state 4) when the disk is in the second half of the bone.

9. Degree of development of mesethmoid disk in ventral view (modified Paixdo, 2012 char.
3; modified Fichberg, 2008 char. 4). Cl = 0.333. Rl = 0.750.

(0) Thin, laminar

Astroblepus sp., Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria

laeviuscula, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(1) Robust, drop-shaped, infinity-shaped, 8-shaped
Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys

duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
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Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella
oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Loricaria lentiginosa, Pterosturisoma cf. microps,

Rineloricaria daraha, Spatuloricaria evansii and Sturisoma robustum.

(2) Vestigial

Planiloricaria cryptodon.

(-) Inapplicable (absent ventral disk)

Reganella depressa.

10. Ventrolateral crest of mesethmoid (modified Rapp Py-Daniel, 1997 char. 6). CI = 0.083.
RI =0.542.

(0) Absent (Fig. 8A)

Astroblepus sp., Hypostomus ancistroides, Isbrueckerichthys duseni, all species of Harttia (except H. guianensis and
H. longipinna), Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Limatulichthys griseus, Planiloricaria cryptodon, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha and Sturisoma robustum.

(1) Present (Fig. 8 B and C)

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia
guianensis, H. longipinna, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula,
Proloricaria prolixa, Reganella depressa, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata and Spatuloricaria evansii.

Comment: In figure 8C, the crest is observed on the lateral margin of the mesethmoid as a lighter
shade than in the center of the mesethmoid. In figure 8A, the crest is absent and there is no

difference in coloration.

11. Width of mesethmoid ventrolateral crest (modified Rapp Py-Daniel, 1997 char. 7). Cl =
0.167. Rl = 0.545.
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(0O)Wider near vomer (Fig. 8B)
Lithogenes wahari, Hemipsilichthys nimius, Hypoptopoma inexpectata, Hemiodontichthys acipenserinus,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Reganella depressa,

Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(1) With the same width along the entire length (Fig. 8C)

Ancistrus multipinnis, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma
curvidens, Pseudotocinclus tietensis, Harttia guianensis, H. longipinna, Harttiella crassicauda, Lamontichthys spp.,

Loricaria cataphracta, Loricaria lentiginosa and Spatuloricaria evansii.

(-) Inapplicable (absent crest)

Astroblepus sp., Hypostomus ancistroides, Isbrueckerichthys duseni, all species of Harttia (except H. guianensis and
H. longipinna), Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Limatulichthys griseus, Planiloricaria cryptodon, Pseudohemiodon spp.,

Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha and Sturisoma robustum.

12. Dorsolateral crest of mesethmoid. Cl = 0.500. Rl = 0.000.

(0) Absent (Fig. 9A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Present (Fig. 9B)

Planiloricaria cryptodon and Pseudohemiodon spp..

Comment: The dorsolateral crest is seen as a lighter shade on the lateral margin of the mesethmoid

as shown in figure 9A. When the crest is absent, there is no difference in coloration (figure 9B). It
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is the same case as the ventrolateral crest (char. 10), but in one case the crest is dorsal and in the

other it is ventral.

Vomer

13. Anterior region of vomer (modified Rapp Py-Daniel, 1997 char. 9; modified Fichberg,
2008 char. 10). Cl =0.125. Rl = 0.696.

(0) With long sutures longitudinally, like spikes

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Hypoptopoma inexpectata,
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricariichthys castaneus, Metaloricaria paucidens,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Sturisoma robustum.

(1) With broad sutures transversally and short sutures longitudinally

Hemipsilichthys nimius, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina
rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Loricaria lentiginosa, Paraloricaria vetula,

Pterosturisoma cf. microps and Spatuloricaria evansii.

Comment: The sutures described in this character concern the connection between the anterior

region of the vomer and the mesethmoid.

Lateral ethmoid

14. Contact of lateral ethmoid with metapterygoid (modified Rapp Py-Daniel, 1997 char. 10;
modified Paix&o, 2012 char. 6; modified Fichberg, 2008 char. 11). Cl = 0.300. RI = 0.731.

(0) Absent
Astroblepus sp..
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(1) Present, only posteriorly

Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi, H.
intermontana  and  H. leiopleura), Cteniloricaria platystoma, Farlowella oxyrryncha, Hemiodontichthys

acipenserinus, Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma robustum.

(2) Present, anterior and posterior points

Harttia absaberi, H. intermontana, H. leiopleura and Harttiella crassicauda.

(3) Present, along the entire margin

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Pareiorhina rudolphi, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

15. Kind of contact between lateral ethmoid and dorsal region of metapterygoid (modified
Rapp Py-Daniel, 1997 char. 11; modified Paixao, 2012 char. 6; modified Fichberg, 2008 char.
12). C1 =0.286. Rl = 0.792.

(0) Only by suture

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Furcodontichthys novaesi, Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(2) Only by condyle

Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia
(except H. absaberi and H. intermontana), Cteniloricaria platystoma, Farlowella oxyrryncha, Hemiodontichthys

acipenserinus, Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma robustum.
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(2) By condyle and by suture

Harttia absaberi, H. intermontana and Harttiella crassicauda.

(-) Inapplicable (absent contact)
Astroblepus sp..

16. Ventroposterior border of lateral ethmoid (modified Rapp Py-Daniel, 1997 char. 13;
Fichberg, 2008 char. 14). Cl = 0.167. Rl = 0.231.

(0) Little extended, followed by the anterior margin of the orbit (Fig. 10A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. duriventris, H.
kronei, H. punctata, Harttia cf. surinamensis, H. trombetensis and H. uatumensis), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Harttiella crassicauda, Hemiodontichthys
acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp., Rineloricaria

daraha, Rineloricaria lanceolata, Spatuloricaria evansii and Sturisoma robustum.

(1) Slightly enlarged, but not contributing to the orbit floor (Fig. 10B)
Harttia duriventris, H. kronei, H. punctata, Harttia cf. surinamensis, H. trombetensis, H. uatumensis,
Cteniloricaria platystoma, Furcodontichthys novaesi, Metaloricaria paucidens, Proloricaria prolixa,

Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria latirostris and Rineloricaria pentamaculata.

(2) Greatly enlarged, contributing to the orbit floor (Fig. 10C)

Reganella depressa.

Comment: The border is slightly enlarged (state 1) when its final portion reaches the end of
infraorbital 4. When is greatly enlarged (state 2) the final portion reaches the infraorbital 5.

17. Ventral wall of nasal capsule (modified Paix&o, 2012, char. 5). Cl = 0.333. Rl = 0.333.

(0) Absent

Astroblepus sp., Isbrueckerichthys duseni, Plesioptopoma curvidens and Pseudotocinclus tietensis.
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(1) Present

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, all species of Harttia, Apistoloricaria
sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

Sphenotic

18. Length of sphenotic (modified Rapp Py-Daniel, 1997 char. 14). Cl = 0.333. Rl = 0.926.

(0) Reduced, smaller than 50% of the length of the frontal
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species

of Harttia, Cteniloricaria platystoma and Harttiella crassicauda.

(1) Large, approximately equal or greater than 50% of the length of the frontal

Ancistrus multipinnis, Hypostomus ancistroides, Pareiorhina rudolphi, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

19. Shape of sphenotic (modified Fichberg, 2008 char. 16). Cl = 0.250. Rl = 0.850.

(0) Circular
Astroblepus sp., Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha,
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria

lentiginosa, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa,
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Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(1) Rectangular

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Harttiella
crassicauda, Lamontichthys spp., Loricariichthys castaneus, Pterosturisoma cf. microps, Spatuloricaria evansii and
Sturisoma robustum.

20. Ventral process of sphenotic (modified Fichberg, 2008 char. 28). Cl = 0.154. Rl = 0.542.

(0) Absent

Astroblepus sp., Hypoptopoma inexpectata, Harttia dissidens, H. duriventris, H. garavelloi and Reganella depressa.

(1) Short

Neoplecostomus microps, Pareiorhina rudolphi, Harttia novalimensis, Harttia sp. tapajés 1, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria

laeviuscula and Pterosturisoma cf. microps.

(2) Long

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H.
dissidens, H. duriventris, H. garavelloi, H. novalimensis and Harttia sp. tapajés 1), Cteniloricaria platystoma,
Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

Comment: When the ventral process of the sphenotic is short (state 1), it is wider than long. When
the ventral process is long (state 2), it is longer than wide.

21. Dorsal process of sphenotic. Cl = --. Rl = --.
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(0) Absent (Fig. 11A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. longipinna),
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Present (Fig. 11B)

Harttia longipinna.

Comment: This process is on the margin in contact with frontal. It is a dorsal process in the lateral

view of the skull. The process is indicated by an arrow in figure 11B.

22. Contact of sphenotic with posteriormost infraorbital (modified Armbruster, 2004 char.
117). C1 =0.200. R1 = 0.000.

(0) Present

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. dissidens, H.
duriventris, H. garavelloi and Harttia sp. tapajés 1), Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Absent

Harttia dissidens, H. duriventris, H. garavelloi, Harttia sp. tapajos 1 and Lamontichthys spp..
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Comment: This character is related with the contact of the sphenotic with the posteriormost
infraorbital. However, when the contact is present (state 0), we observed that the number of the
posteriormost infraorbital differs, and decided to register this variation in this comment. In
Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Kronichthys heylandi, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Harttia absaberi and Harttia
leiopleura, it is with the infraorbital 5. In all other terminals coded as state 0, it is with the

infraorbital 6.

23. Sphenotic reach in relation to orbit. Cl = 0.500. Rl = 0.000.

(0) Sphenotic excluded from orbit contour

Astroblepus sp. and Planiloricaria cryptodon.

(1) Sphenotic participates on the orbit contour

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

24. Postorbital notch formed by sphenotic (modified Paixao, 2012 char. 7; Fichberg, 2008
char. 29). Cl =0.250. Rl = 0.750.

(0) Absent

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,
Loricaria lentiginosa, Metaloricaria paucidens, Paraloricaria vetula, Pseudohemiodon spp., Pterosturisoma cf.

microps and Sturisoma robustum.
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(1) Present
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta,
Loricariichthys castaneus, Proloricaria prolixa, Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria

daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(-) Inapplicable (sphenotic is not part of the orbit contour)

Astroblepus sp. and Planiloricaria cryptodon.

Frontal

25. Frontal reach in relation to orbit (modified Rapp Py-Daniel, 1997 char. 15; modified
Fichberg, 2008 char. 17). Cl = 0.500. R1 = 0.000.

(0) Frontal participates on the orbit contour

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Frontal excluded from orbit contour

Hypostomus ancistroides and Farlowella oxyrryncha.

26. Notch at posterior edge of lateral margin of frontal (modified Paix&o, 2012 char. 8). Cl =
0.200. RI1 = 0.429.

(0) Absent
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma

curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Crossoloricaria spp., Cteniloricaria
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platystoma, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma
cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Present
Brochiloricaria sp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria

cataphracta, Loricaria lentiginosa, Loricariichthys castaneus and Reganella depressa.

(-) Inapplicable (frontal is not part of the orbit contour)

Hypostomus ancistroides and Farlowella oxyrryncha.

27. Length of frontal in relation to its greater width (modified Paixao, 2012 char. 9). Cl =
0.059. RI = 0.484.

(0) Longer, at least twice wider

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Neoplecostomus microps, Harttia absaberi, H.
carvalhoi, H. dissidens, H. duriventris, H. garavelloi, H. guianensis, H. leiopleura, Harttia cf. surinamensis, H.
trombetensis, H. uatumensis, Harttia sp. tapajos 1, Brochiloricaria sp., Cteniloricaria platystoma, Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria
laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(1) Shorter, less than twice the width

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia
(except H. absaberi, H. carvalhoi, H. dissidens, H. duriventris, H. garavelloi, H. guianensis, H. leiopleura, Harttia
cf. surinamensis, H. trombetensis, H. uatumensis and Harttia sp. tapajos 1), Apistoloricaria sp., Crossoloricaria
spp., Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Paraloricaria vetula, Planiloricaria

cryptodon, Pterosturisoma cf. microps, Rineloricaria lanceolata and Sturisoma robustum.

28. Crest on frontal surface (modified Fichberg, 2008 char. 18). Cl =0.087. Rl = 0.344.
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(0) Absent

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Isbrueckerichthys duseni, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H.
absaberi, H. dissidens, H. duriventris, Harttia cf. fowleri, H. garavelloi, H. intermontana, H. loricariformis, H.
panara, H. rondoni, Harttia cf. surinamensis and H. trombetensis), Apistoloricaria sp., Crossoloricaria spp.,
Lamontichthys spp., Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp., Pseudoloricaria

laeviuscula and Pterosturisoma cf. microps.

(1) Present, being the dorsal crist inconspicuous

Hemipsilichthys nimius, Kronichthys heylandi, Pseudotocinclus tietensis, Harttia absaberi, H. duriventris, Harttia
cf. fowleri, H. garavelloi, H. intermontana, H. loricariformis, H. panara, H. rondoni, Harttia cf. surinamensis, H.
trombetensis, Brochiloricaria sp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi,
Harttiella crassicauda, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys
castaneus, Proloricaria prolixa, Reganella depressa, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata and Sturisoma robustum.

(2) Present, being the dorsal crist conspicuous
Hypostomus ancistroides, Harttia dissidens, Hemiodontichthys acipenserinus, Metaloricaria paucidens,

Rineloricaria daraha and Spatuloricaria evansii.

Parasphenoid

29. Width of parasphenoid (modified Rapp Py-Daniel, 1997 char. 22; modified Fichberg,
2008 char. 27). Cl =0.111. Rl = 0.500.

(0) Parasphenoid enlarged posteriorly

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Kronichthys heylandi, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus
tietensis, all species of Harttia, Brochiloricaria sp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Metaloricaria

paucidens, Pseudohemiodon spp., Rineloricaria latirostris, Spatuloricaria evansii and Sturisoma robustum.

(1) Parasphenoid narrow along its whole length

Isbrueckerichthys duseni, Neoplecostomus microps, Apistoloricaria sp., Crossoloricaria spp., Hemiodontichthys

acipenserinus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula,

—
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Planiloricaria cryptodon, Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella

depressa, Rineloricaria daraha, Rineloricaria lanceolata and Rineloricaria pentamaculata.

Orbitosphenoid

30. Shape of orbitosphenoid (modified Fichberg, 2008 char. 20). Cl = 0.313. Rl = 0.686.

(0) Pentagonal
Astroblepus sp..

(1) Quadrangular

Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia
carvalhoi, H. intermontana, H. kronei, H. leiopleura, H. longipinna, H. novalimensis, H. torrenticola, Harttia sp.

Sao Roque, Harttiella crassicauda, Planiloricaria cryptodon, Proloricaria prolixa and Pterosturisoma cf. microps.

(2) Fan

All species of Harttia (except H. absaberi, H. carvalhoi, H. intermontana, H. kronei, H. leiopleura, H. longipinna,
H. novalimensis, H. torrenticola and Harttia sp. S8o Roque), Brochiloricaria sp., Cteniloricaria platystoma,
Farlowella oxyrryncha, Lamontichthys spp., Loricaria lentiginosa, Rineloricaria daraha, Rineloricaria latirostris and
Sturisoma robustum.

(3) Rectangular

Hemipsilichthys nimius, Harttia absaberi, Loricaria cataphracta and Loricariichthys castaneus.

(4) Hourglass
Apistoloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys
griseus, Metaloricaria paucidens, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa,

Rineloricaria lanceolata, Rineloricaria pentamaculata and Spatuloricaria evansii.

(5) Circular

Hypoptopoma inexpectata and Paraloricaria vetula.
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Comment: The shape of the orbitosphenoid is pentagonal (state 0) when the bone presents five
sides and angles, like the geometric figure of the pentagon. Quadrangular (state 1) when it is wider
than long, like the geometric figure of the square. Fan (state 2) when it is narrow in the posterior
portion, in the region in contact with prootic, remembering the shape of a fan. Rectangular (state
3) when the bone is rectangular and not narrow in the median portion, like the geometric figure of
the rectangle. Hourglass (state 4) when it is rectangular and narrow in the median portion,
remembering the shape of a hourglass. And finally, circular (state 5) when it remembers the
geometric figure of the circle.

31. Width of orbitosphenoid at its narrowest portion (modified Rapp Py-Daniel, 1997 char.
16). Cl1 = 0.333. Rl = 0.455.

(0) More than twice the parasphenoid
Astroblepus sp., Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Pareiorhina rudolphi,

Hypoptopoma inexpectata and Paraloricaria vetula.

(1) 1 % or 2 times the parasphenoid

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Neoplecostomus microps, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Cteniloricaria
platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) As wide as the parasphenoid

Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus and Metaloricaria paucidens.

(3) Narrower than the parasphenoid

Limatulichthys griseus, Pseudoloricaria laeviuscula and Reganella depressa.

32. Length of ventral articulation between orbitosphenoid and lateral ethmoid (modified
Rapp Py-Daniel, 1997 char. 17; modified Fichberg, 2008 char. 21). Cl =0.167. Rl = 0.444.
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(0) About equal or a little greater than the ventral contact between orbitosphenoid and prootic

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except Harttia cf. fowleri,
Harttia cf. surinamensis, H. trombetensis and H. uatumensis), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys
acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf.
microps, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Much more expanded than the ventral contact between orbitosphenoid and prootic

Harttia cf. fowleri, Harttia cf. surinamensis, H. trombetensis, H. uatumensis, Cteniloricaria platystoma, Loricaria

lentiginosa, Metaloricaria paucidens, Pseudoloricaria laeviuscula, Reganella depressa and Rineloricaria daraha.

Basioccipital

33. Lateral processes of basioccipital (modified Rapp Py-Daniel, 1997 char. 21; modified
Fichberg, 2008 char. 26). Cl = 0.250. Rl = 0.429.

(0) Absent
Astroblepus sp..

(1) Small, shorter than the basioccipital height but not expanded ventrally (Fig. 12A)

Lithogenes wahari, Neoplecostomus microps, Brochiloricaria sp., Loricaria cataphracta, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria

lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(2) Short, but expanded ventrally (Fig. 12B)

Apistoloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Limatulichthys griseus, Loricaria lentiginosa

and Pseudohemiodon spp..

(3) Large, but expanded only laterally (Fig. 12C)
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Hemipsilichthys nimius, Isbrueckerichthys duseni, Pareiorhina rudolphi, Pseudotocinclus tietensis, Hemiodontichthys

acipenserinus and Rineloricaria daraha.

(4) Very large, expanded laterally and ventrally (Fig. 12D)

Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda,
Lamontichthys spp., Metaloricaria paucidens, Proloricaria prolixa, Pterosturisoma cf. microps, Spatuloricaria

evansii and Sturisoma robustum.

Comment: To facilitate the recognition of structures and the evaluation of characters, it is
recommended to perform the interpretation of characters 32, 33 e 34 at same time. The lateral
processes of basioccipital (blp) match to projections in the posterior portion of the bone, varying
in size and orientation (lateral and ventral). The lateral processes of basioccipital (blp) match to
projections in the posterior portion of the bone, varying in size and orientation (lateral and ventral).
The limits of both are indicated by arrows in the figures. In Harttia, the lateral processes of
basioccipital are very large, expanded laterally and ventrally, connected by a suture to the ventrally
expanded transcapular ligament. In this case, the exoccipital (ex) is connected to both, the process
and the ligament (Fig. 12D). Alternatively, in Reganella depressa, Limatulichthys griseus and
Hemiodontichthys, the lateral processes of basioccipital are shorter, not contacting the transcapular
ligament, being the exoccipital between both (Fig. 12A, B and C). In the photos, it is not possible
to notice clearly the ventral orientation, but the observer should depart from the assumption that

the structure in question is projected ventrally.

Exoccipital

34. Relationship between basioccipital, exoccipital and transcapular ligament (modified
Rapp Py-Daniel, 1997 char. 18; modified Fichberg, 2008 char. 22; modified Paix&o, 2012
char. 10). Cl = 1.000. RI = 1.000.

(0) Basioccipital posteriorly connected to the transcapular ligament and exoccipital connected to
both (Fig. 12D)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,

Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma

]
80 |

—



CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf.

microps and Sturisoma robustum.

(1) Basioccipital not connected to the transcapular ligament and exoccipital between both (Fig.
12A, B and C)

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria
laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata and Spatuloricaria evansii.

35. Ventral expansion of transcapular ligament (ossified Baudelot’s ligament) (modified

Fichberg, 2008 char. 23). Cl = 0.091. Rl = 0.375.

(0) Absent (Fig. 12 A and C)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Neoplecostomus microps, Pareiorhina rudolphi,
Pseudotocinclus tietensis, Hemiodontichthys acipenserinus, Loricaria lentiginosa, Loricariichthys castaneus,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Present (Fig. 12 B and D)

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Metaloricaria paucidens, Paraloricaria vetula,

Pseudohemiodon spp., Pterosturisoma cf. microps, Rineloricaria daraha and Sturisoma robustum.

36. Shape of exoccipital in ventral view (modified Fichberg, 2008 char. 24). Cl = 0.500. RI =
0.926.

(0) Quadrangular
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma

inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp.,




CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and
Sturisoma robustum.

(1) Rectangular

All species of Harttia, Cteniloricaria platystoma and Harttiella crassicauda.

Comment: The area of the exoccipital is quadrangular (state 0) when the bone is higher than wide,
that is, greater in the anteroposterior axis. When it is rectangular (state 1), it is wider than height,

being smaller in the laterolateral axis.

37. Foramen of exoccipital. Cl = 0.200. R1 = 0.00.

(0) Large (Fig. 13B)
Astroblepus sp., Limatulichthys griseus, Loricaria cataphracta, Loricariichthys castaneus, Proloricaria prolixa and

Rineloricaria pentamaculata.

(1) Small (Fig. 13A)

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Lamontichthys spp., Loricaria lentiginosa, Planiloricaria cryptodon, Pseudohemiodon spp.,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Spatuloricaria evansii and Sturisoma robustum.

(2) Large with divisions (Fig. 13C)

Hemiodontichthys acipenserinus, Metaloricaria paucidens, Paraloricaria vetula and Pseudoloricaria laeviuscula.

Comment: The foramen in the exoccipital is large (state 0) when it is equal to or greater than half
of the exoccipital length, and in this case, it forms only an orifice. The foramen is small (state 1)
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when the opening is much smaller than half of the exoccipital length. When the foramen is large
with divisions (state 2), it is also equal to or greater than half of the exoccipital length, but it

presents divisions in the opening, forming two or more orifices.

Pterotic-supracleithrum

38. Shape of pterotic-supracleithrum (modified Armbruster, 2004 char. 108). Cl =0.333. RI
=0.333.

(0) Quadrangular to slightly oval, widest medially

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Brochiloricaria sp.,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricariichthys
castaneus, Metaloricaria paucidens, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Trapezoidal, widest at ventral margin

Apistoloricaria sp., Crossoloricaria spp., Loricaria lentiginosa and Paraloricaria vetula.

39. Anterior process of pterotic-supracleithrum (Armbruster, 2004 char. 110). CI = 0.111.
RI = 0.556.

(0) Absent (Fig. 14A)

Astroblepus sp., Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria
sp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus,
Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp. and Reganella

depressa.

(1) Present (Fig. 14B and C)
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Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, all species of Harttia,
Crossoloricaria spp., Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp., Loricaria cataphracta,
Loricaria lentiginosa, Metaloricaria paucidens, Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma
cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

40. Anterior process of pterotic-supracleithrum separated mesially from main body,
connected by a strut (modified Armbruster, 2004 char. 111). Cl = 0.500. Rl = 0.944.

(0) Process slightly deflected (Fig. 14B)

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Crossoloricaria spp.,
Harttiella crassicauda, Lamontichthys spp., Loricaria cataphracta, Loricaria lentiginosa, Metaloricaria paucidens,
Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Process deflected with a small gap (Fig. 14C)

All species of Harttia and Cteniloricaria platystoma.

(-) Inapplicable (absent anterior process of pterotic-supracleithrum)

Astroblepus sp., Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria
sp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus,
Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp. and Reganella

depressa.

Comment: The anterior process of pterotic-supracleithrum is deflected with a small gap (state 1),
when there is a little hole between the process and the pterotic-supracleithrum, as if the process
was in a more ventral level (it is recommended to use a pointed tool to recognize the gap). When
the process is slightly deflected (state 0), it occupies the same level of the pterotic-supracleithrum,

as if it was continuous with the bone.

41. Perforations of pterotic-supracleithrum (modified Rapp Py-Daniel, 1997 char. 20;
modified Fichberg, 2008 char. 25). Cl = 0.333. Rl = 0.000.
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(0) Small and regularly distributed

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, all species of
Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Large and irregularly distributed

Hypoptopoma inexpectata, Plesioptopoma curvidens and Pseudotocinclus tietensis.

42. Ventral crest in anterior margin of pterotic-supracleithrum. Cl =0.091. Rl = 0.167.

(0) Absent (Fig. 15A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, Harttia cf. fowleri, H. guianensis, H. leiopleura, H.
loricariformis, H. rondoni, Harttia cf. surinamensis, H. trombetensis, Harttia sp. S&o Roque, Harttia sp. tapajés
1, Harttia sp. tapajoés 2, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus,
Loricaria cataphracta, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Present and short (Fig. 15B)

Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Pseudotocinclus tietensis, Harttia
carvallhoi, H. dissidens, H. duriventris, H. intermontana, H. kronei, H. novalimensis, H. panara, H. punctata, H.
uatumensis, H. villasboas, Lamontichthys spp., Loricaria lentiginosa, Pterosturisoma cf. microps and Rineloricaria

daraha.

(2) Present and tall (Fig. 15C)

Isbrueckerichthys duseni, Harttia absaberi, H. garavelloi, H. gracilis, H. longipinna, H. torrenticola, Cteniloricaria

platystoma and Metaloricaria paucidens.
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CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

Comment: The crest is tall (state 2) when the lifting is clearly visible. In the case of the short crest

(state 1), the elevation is not so evident, but it is not completely absent (state 0).

Nasal

43. Shape of nasal bone (modified Rapp Py-Daniel, 1997 char. 171; modified Fichberg, 2008
char. 56). Cl = 0.063. Rl = 0.464.

(0) Rectangular with slightly curved tip

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Kronichthys heylandi, Neoplecostomus microps,
Plesioptopoma curvidens, all species of Harttia (except H. absaberi, H. garavelloi, H. leiopleura, Harttia sp. S&o
Roque, Harttia sp. tapajos 1 and Harttia sp. tapajos 2), Cteniloricaria platystoma, Harttiella crassicauda,
Lamontichthys spp., Loricaria cataphracta, Loricariichthys castaneus, Paraloricaria vetula, Proloricaria prolixa,

Pseudohemiodon spp., Pterosturisoma cf. microps and Rineloricaria latirostris.

(1) L-shaped

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Pseudotocinclus tietensis, Harttia absaberi, H. garavelloi, H. leiopleura, Harttia sp. S&o Roque, Harttia
sp. tapajos 1, Harttia sp. tapajos 2, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella
oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria
lentiginosa, Metaloricaria paucidens, Planiloricaria cryptodon, Pseudoloricaria laeviuscula, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma

robustum.

44. Length of nasal (ratio between length and height) (modified Fichberg, 2008 char. 57). ClI
=0.250. RI = 0.000.

(0) Long

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus
tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria
platystoma, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria

vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
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Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Short

Ancistrus multipinnis, Hypoptopoma inexpectata, Farlowella oxyrryncha and Harttiella crassicauda.

Comment: The nasal bone is long (state 0) when it is longer than wide. When it is short (state 1),

itis as long as wide.

Weberian Apparatus and axial skeleton

45. Connection of complex centrum to neurocranium via basioccipital (modified Rapp Py-
Daniel, 1997 char. 91). Cl = --. Rl = --,

(0) Basioccipital contacts ventrally to the complex centrum (Fig. 16A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Basioccipital contacts dorsally to the complex centrum (Fig. 16B)

Hemiodontichthys acipenserinus.

(2) Basioccipital does not contact the complex centrum (Fig. 16C)

Cteniloricaria platystoma.

46. Connection between transcapular ligament and transverse process of Weberian
apparatus (modified Rapp Py-Daniel, 1997 char. 92; modified Fichberg, 2008 char. 30). CI
=0.250. Rl = 0.806.
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(0) Contacting ventrally (Fig. 17C)
Astroblepus sp., Hemipsilichthys nimius, Neoplecostomus microps, Pseudotocinclus tietensis, Planiloricaria

cryptodon and Rineloricaria latirostris.

(1) Contacting posteriorly (Fig. 17B)

Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria
laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) No contact (Fig. 17A)

All species of Harttia, Cteniloricaria platystoma and Harttiella crassicauda.

47. Length of transverse process of Weberian apparatus (modified Rapp Py-Daniel, 1997
char. 94; modified Fichberg, 2008 char. 32). Cl = 0.250. Rl = 0.625.

(0) Short, not reaching the border of the pterotic-supracleithrum
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Pareiorhina rudolphi, Hypoptopoma inexpectata, all species of Harttia, Cteniloricaria

platystoma, Lamontichthys spp., Loricaria lentiginosa and Pterosturisoma cf. microps.

(1) Approximately same length as the pterotic-supracleithrum extension

Kronichthys heylandi, Neoplecostomus microps, Plesioptopoma curvidens, Pseudotocinclus tietensis, Brochiloricaria
sp., Harttiella crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Metaloricaria paucidens,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) Long, exceeding the pterotic-supracleithrum margin
Apistoloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricariichthys castaneus, Paraloricaria vetula,

Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp. and Pseudoloricaria laeviuscula.
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(3) Extending posteriorly and almost reaching to 6th vertebra rib

Farlowella oxyrryncha and Furcodontichthys novaesi.

48. Kind of contact between transverse process of Weberian apparatus and pterotic-
supracleithrum (modified Rapp Py-Daniel, 1997 char. 93; modified Fichberg, 2008 char. 31).
Cl1 =0.087. Rl =0.364.

(0) Partial suture

Astroblepus sp., Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, all
species of Harttia (except H. duriventris, H. panara, H. rondoni, H. trombetensis, H. uatumensis, H. villasboas,
Harttia sp. tapajds 1 and Harttia sp. tapajds 2), Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus,

Paraloricaria vetula, Proloricaria prolixa, Reganella depressa and Sturisoma robustum.

(1) Without suture

Lithogenes wahari, Hemipsilichthys nimius, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Loricaria cataphracta, Loricariichthys castaneus, Metaloricaria paucidens, Planiloricaria cryptodon,

Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(2) Total suture

Ancistrus multipinnis, Hypostomus ancistroides, Hypoptopoma inexpectata, Harttia duriventris, H. panara, H.
rondoni, H. trombetensis, H. uatumensis, H. villashoas, Harttia sp. tapajos 1, Harttia sp. tapajos 2, Cteniloricaria
platystoma, Loricaria lentiginosa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Rineloricaria daraha and Rineloricaria lanceolata.

49. Ventral process of complex vertebra (modified Rapp Py-Daniel, 1997 char. 95; modified
Fichberg, 2008 char. 33). Cl = 0.333. R1 = 0.200.

(0) Absent

Astroblepus sp., Neoplecostomus microps and Hemiodontichthys acipenserinus.

(2) Short, not exceeding the 6th vertebra
Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Pareiorhina rudolphi, Hypoptopoma

inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
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Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys
castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa,
Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria
daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and
Sturisoma robustum.

(2) Long, exceeding the 6th vertebra

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni and Harttiella crassicauda.

50. Development of ventral process of complex vertebra (modified Rapp Py-Daniel, 1997
char. 96; modified Fichberg, 2008 char. 34). Cl =0.214. Rl = 0.389.

(0) Absent ventral process of the complex vertebra
Astroblepus sp..

(1) Strong in the arch

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia (except H. duriventris, H. guianensis, H. leiopleura, H.
loricariformis and H. novalimensis), Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Loricaria
lentiginosa, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf. microps and
Sturisoma robustum.

(2) Fragile in the arch

Hypostomus ancistroides, Harttia duriventris, H. guianensis, H. leiopleura, H. loricariformis, H. novalimensis,
Apistoloricaria sp., Furcodontichthys novaesi, Limatulichthys griseus, Loricaria cataphracta, Loricariichthys
castaneus, Metaloricaria paucidens, Planiloricaria cryptodon, Pseudoloricaria laeviuscula, Reganella depressa,

Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(3) Fragile in the middle, in the contact with the complex vertebra

Spatuloricaria evansii.
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51. Extension of aortic groove (Rapp Py-Daniel, 1997 char. 98; modified Fichberg, 2008 char.
36). Cl =0.111. RI = 0.579.

(0) Vertebra 6

Astroblepus sp., Lithogenes wahari, Harttia cf. fowleri, H. leiopleura, H. panara, Harttia cf. surinamensis, Harttia
tapajos 1, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,

Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria lanceolata and Spatuloricaria evansii.

(1) Vertebra 7-8

Hemipsilichthys nimius, Ancistrus multipinnis, Kronichthys heylandi, Pareiorhina rudolphi, Harttia absaberi, H.
carvalhoi, H. intermontana, H. kronei, H. longipinna, H. loricariformis, H. torrenticola, Harttia sp. S&o Roque,
Harttiella crassicauda, Lamontichthys spp., Loricaria cataphracta, Loricaria lentiginosa, Pterosturisoma cf. microps,

Rineloricaria daraha, Rineloricaria latirostris and Rineloricaria pentamaculata.

(2) Vertebra 9-11

Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus microps, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia dissidens, H. duriventris, H. garavelloi, H. gracilis, H.
guianensis, H. novalimensis, H. punctata, H. rondoni, H. trombetensis, H. uatumensis, H. villasboas, Harttia

tapajos 2, Cteniloricaria platystoma and Sturisoma robustum.

52. Anterior hemal canal (modified Rapp Py-Daniel, 1997 char. 100). Cl = 0.200. RI = 0.500.

(0) Present, but incomplete in the sixth, seventh and/or eighth vertebrae

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus
tietensis, all species of Harttia, Brochiloricaria sp., Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys
spp., Metaloricaria paucidens, Paraloricaria vetula, Pseudohemiodon spp., Pseudoloricaria laeviuscula,

Pterosturisoma cf. microps, Rineloricaria daraha and Rineloricaria pentamaculata.

(1) Present, complete tube since the sixth vertebrae
Lithogenes wahari, Apistoloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi,

Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
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Loricariichthys castaneus, Planiloricaria cryptodon, Proloricaria prolixa, Reganella depressa, Rineloricaria

lanceolata, Rineloricaria latirostris, Spatuloricaria evansii and Sturisoma robustum.

(2) Absent

Hypoptopoma inexpectata.

53. Number of vertebrae containing the anterior hemal canal (modified Rapp Py-Daniel,
1997 char. 101). Cl = 0.333. Rl = 0.524.

(0) Two

Furcodontichthys novaesi.

(1) Three

Kronichthys heylandi and Rineloricaria latirostris.

(2) Four

Astroblepus sp., Ancistrus multipinnis, Pareiorhina rudolphi, Brochiloricaria sp., Crossoloricaria spp.,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Paraloricaria vetula, Proloricaria prolixa, Reganella depressa, Rineloricaria lanceolata,

Rineloricaria pentamaculata and Spatuloricaria evansii.

(3) Five
Neoplecostomus microps, Apistoloricaria sp., Farlowella oxyrryncha, Metaloricaria paucidens, Pseudoloricaria

laeviuscula and Rineloricaria daraha.

(4) Six
Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys

spp., Planiloricaria cryptodon, Pseudohemiodon spp., Pterosturisoma cf. microps and Sturisoma robustum.

(5) Ten or more

Lithogenes wahari.

(-) Inapplicable (absent hemal canal)
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Hypoptopoma inexpectata.

54. Connection of the 6th rib to the vertebra (modified Rapp Py-Daniel, 1997 char. 112;
modified Fichberg, 2008 char. 40). Cl = --. Rl = --.

(0) One point of articulation

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Two points of articulation

Hypostomus ancistroides.

55. Rib of seventh vertebra (modified Rapp Py-Daniel, 1997 char. 113; modified Fichberg,
2008 char. 41; modified Paixao, 2012 char. 37). Cl = 0.167. Rl = 0.697.

(0) Present and approximately the same size as the others

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Harttia leiopleura, H. longipinna and Harttiella

crassicauda.

(1) Present, vestigial or short

Plesioptopoma curvidens, all species of Harttia (except H. leiopleura, H. longipinna, Harttia cf. surinamensis and
H. trombetensis), Cteniloricaria platystoma, Furcodontichthys novaesi, Lamontichthys spp., Metaloricaria

paucidens, Paraloricaria vetula, Proloricaria prolixa and Sturisoma robustum.

(2) Absent

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus

microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, Harttia cf. surinamensis, H.
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trombetensis, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Planiloricaria cryptodon, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

56. Rib of eighth vertebra. Cl =0.133. Rl = 0.4009.

(0) Present and approximately the same size as the others (Fig. 18A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Kronichthys heylandi,
Plesioptopoma curvidens, Harttia absaberi, H. dissidens, H. garavelloi, H. gracilis, H. guianensis, H. kronei, H.
leiopleura, H. longipinna, H. novalimensis, H. punctata, Harttia sp. S&o Roque, Apistoloricaria sp., Brochiloricaria
sp., Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Present, vestigial or short (Fig. 18B)

Neoplecostomus microps, all species of Harttia (except H. absaberi, H. dissidens, H. garavelloi, H. gracilis, H.
guianensis, H. kronei, H. leiopleura, H. longipinna, H. novalimensis, H. punctata and Harttia sp. S&o Roque),

Lamontichthys spp. and Rineloricaria daraha.

(2) Absent (Fig. 18C)
Hypostomus ancistroides, Isbrueckerichthys duseni, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Pseudotocinclus tietensis, Farlowella oxyrryncha and Planiloricaria cryptodon.

57. Vertebra that receives first pterygiophore of dorsal fin (modified Rapp Py-Daniel, 1997
char. 103; modified Fichberg, 2008 char. 38). Cl = --. Rl = --.

(0) The seventh

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,

Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella
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crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Posteriorly to the seventh

Farlowella oxyrryncha.

58. Neural spine of seventh vertebra in relation to predorsal plates (modified Paixado, 2012
char. 36). Cl = 0.400. Rl = 0.625.

(0) No contact (absent dermal plates)

Astroblepus sp. and Lithogenes wahari.

(1) Short, without contact with the predorsal plates

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys

heylandi, Neoplecostomus microps, Plesioptopoma curvidens and Cteniloricaria platystoma.

(2) Long, in contact with the predorsal plates

Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria
sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria
pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

59. Articulation between first pterygiophore of dorsal fin and the neural spine (modified
Rapp Py-Daniel, 1997 char. 104; modified Fichberg, 2008 char. 39). Cl = 0.500. R1 = 0.000.

(0) Postero-anterior

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,

Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
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curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Dorsoventral

Hypostomus ancistroides and Farlowella oxyrryncha.

60. Bifid spines (modified Rapp Py-Daniel, 1997 char. 105). Cl = 0.375. Rl = 0.750.

(0) Only neural spines
Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Isbrueckerichthys duseni, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Harttia carvalhoi, H. garavelloi, H. gracilis, H. intermontana, H. kronei, H. leiopleura,

H. longipinna, H. loricariformis, H. novalimensis, H. torrenticola and Harttiella crassicauda.

(1) Only hemal spines

Hemipsilichthys nimius and Hypostomus ancistroides.

(2) Neural and hemal spines

Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi and Pseudotocinclus tietensis.

(3) Absent

All species of Harttia (except H. carvalhoi, H. garavelloi, H. gracilis, H. intermontana, H. kronei, H. leiopleura,
H. longipinna, H. loricariformis, H. novalimensis and H. torrenticola), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.
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61. Paraneural spine and parahemal spine (modified Rapp Py-Daniel, 1997 char. 106;
modified Paixao, 2012 char. 34). Cl = 0.500. RI = 0.955.

(0) Absent

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia carvalhoi, H. garavelloi, H. gracilis, H.
intermontana, H. kronei, H. leiopleura, H. longipinna, H. loricariformis, H. novalimensis, H. torrenticola and

Harttiella crassicauda.

(1) Present, both paraneural and parahemal spines

All species of Harttia (except H. carvalhoi, H. garavelloi, H. gracilis, H. intermontana, H. kronei, H. leiopleura,
H. longipinna, H. loricariformis, H. novalimensis and H. torrenticola), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

62. Pairing of previous paraneurals and parahemals (modified Rapp Py-Daniel, 1997 char.
107).Cl =--. Rl = --,

(0) Paraneurals are present on the more anterior vertebrae, parahemals appear after at least 3 to 4

vertebrae

All species of Harttia (except H. carvalhoi, H. garavelloi, H. gracilis, H. intermontana, H. kronei, H. leiopleura,
H. longipinna, H. loricariformis, H. novalimensis and H. torrenticola), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Paraneurals paired with parahemals
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Farlowella oxyrryncha.

(-) Inapplicable (absent paraneurals and parahemals spines)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia carvalhoi, H. garavelloi, H. gracilis, H.
intermontana, H. kronei, H. leiopleura, H. longipinna, H. loricariformis, H. novalimensis, H. torrenticola and

Harttiella crassicauda.

63. Number of precaudal vertebrae (modified Rapp Py-Daniel, 1997 char. 110; modified
Paixao, 2012 char. 35). Cl = 0.333. Rl = 0.630.

(0) 15 or more

Astroblepus sp. and Lithogenes wahari.

(1) 13
Hemipsilichthys nimius, Hypostomus ancistroides, Neoplecostomus microps, Harttiella crassicauda and

Planiloricaria cryptodon.

(2) 12
Isbrueckerichthys duseni, Pareiorhina rudolphi, Plesioptopoma curvidens, all species of Harttia, Lamontichthys spp.,

Metaloricaria paucidens, Pterosturisoma cf. microps and Sturisoma robustum.

(3) 11
Ancistrus multipinnis, Kronichthys heylandi, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Loricaria cataphracta, Loricaria

lentiginosa, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp. and Rineloricaria daraha.

(4) 10
Hypoptopoma inexpectata, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricariichthys castaneus,
Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata and Spatuloricaria evansii.

(5) 9
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Furcodontichthys novaesi.

64. Number of caudal vertebrae (modified Rapp Py-Daniel, 1997 char. 111). Cl = 0.250. RI
= 0.690.

(0) 12-18
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma

curvidens, H. intermontana, H. leiopleura, H. longipinna, H. novalimensis and Harttiella crassicauda.

(1) 19-22

Kronichthys heylandi, Pseudotocinclus tietensis, all species of Harttia (except H. intermontana, H. leiopleura, H.
longipinna and H. novalimensis), Brochiloricaria sp., Cteniloricaria platystoma, Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Reganella depressa, Rineloricaria lanceolata, Rineloricaria

latirostris and Rineloricaria pentamaculata.

(2) 23-25
Apistoloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Lamontichthys spp., Loricaria lentiginosa,
Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf.

microps, Rineloricaria daraha, Spatuloricaria evansii and Sturisoma robustum.

(3) 26-29

Loricaria cataphracta, Loricariichthys castaneus, Planiloricaria cryptodon and Pseudoloricaria laeviuscula.

65. Hemal spines above anal fin base (modified Rapp Py-Daniel, 1997 char. 102). CI = 0.250.
RI =0.625.

(0) All hemal spines subequal in length

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi,

Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata and Plesioptopoma curvidens.

(1) Hemal spines above anal fin greatly reduced in lenght

Lithogenes wahari, Isbrueckerichthys duseni, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,

Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
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novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

Canals of laterosensory system

66. Number of infraorbital canals (modified Rapp Py-Daniel, 1997 char. 168; modified
Fichberg, 2008 char. 53; modified Paix&o, 2012 char. 55). Cl = 0.167. Rl = 0.375.

(0) Less than 6

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Kronichthys heylandi, Pareiorhina rudolphi,

Hypoptopoma inexpectata, Plesioptopoma curvidens, Harttia absaberi and H. leiopleura.

(1)6

Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus microps,
Pseudotocinclus tietensis, all species of Harttia (except H. absaberi and H. leiopleura), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

67. Branching of infraorbital canals (modified Rapp Py-Daniel, 1997 char. 167; modified
Fichberg, 2008 char. 52). Cl = 0.100. Rl = 0.217.

(0) Branches emerge from the canal between two infraorbitals (Fig. 19B)

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Pseudotocinclus tietensis,
Harttia carvalhoi, H. intermontana, H. kronei, H. panara, H. punctata, H. rondoni, Harttia cf. surinamensis,
Harttia sp. Sdo Roque, Brochiloricaria sp., Farlowella oxyrryncha, Loricaria cataphracta, Loricaria lentiginosa,
Metaloricaria paucidens, Proloricaria prolixa, Rineloricaria lanceolata, Spatuloricaria evansii and Sturisoma

robustum.
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(1) Branches emerge from the canal inside the infraorbitals (Fig. 19C)

Apistoloricaria sp., Planiloricaria cryptodon and Reganella depressa.

(2) Not branched (Fig. 19A)

Lithogenes wahari, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H. carvalhoi, H. intermontana,
H. kronei, H. panara, H. punctata, H. rondoni, Harttia cf. surinamensis and Harttia sp. Sdo Roque),
Crossoloricaria  spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus,
Paraloricaria vetula, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria

daraha, Rineloricaria latirostris and Rineloricaria pentamaculata.

68. Ossification of branches of infraorbital canals (Rapp Py-Daniel, 1997 char. 169;
Fichberg, 2008 char. 54). Cl = 0.500. R1 = 0.500.

(0) Non ossified (Fig. 19B)

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Pseudotocinclus tietensis,
Harttia carvalhoi, H. intermontana, H. kronei, H. panara, H. punctata, H. rondoni, Harttia cf. surinamensis,
Harttia sp. Sdo Roque, Brochiloricaria sp., Farlowella oxyrryncha, Loricaria cataphracta, Loricaria lentiginosa,
Metaloricaria paucidens, Proloricaria prolixa, Rineloricaria lanceolata, Spatuloricaria evansii and Sturisoma
robustum.

(1) Ossified (Fig. 19C)

Apistoloricaria sp., Planiloricaria cryptodon and Reganella depressa.

(-) Inapplicable (absent branching of infraorbital canals)

Lithogenes wahari, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H. carvalhoi, H. intermontana,
H. kronei, H. panara, H. punctata, H. rondoni, Harttia cf. surinamensis and Harttia sp. Sdo Roque),
Crossoloricaria  spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus,
Paraloricaria vetula, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria

daraha, Rineloricaria latirostris and Rineloricaria pentamaculata.

69. Antero-orbital notch. Cl =0.333. Rl = 0.667.
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(0) Absent (Fig. 20A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. dissidens, Harttia
cf. fowleri, H. guianensis, Harttia cf. surinamensis, H. trombetensis and H. uatumensis), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Present (Fig. 20B)

Harttia dissidens, Harttia cf. fowleri, H. guianensis, Harttia cf. surinamensis, H. trombetensis, H. uatumensis and

Cteniloricaria platystoma.

70. Size of suprapreopercle (modified Rapp Py-Daniel, 1997 char. 162; modified Paix&o, 2012
char. 57). Cl =0.267. Rl = 0.667.

(0) Small, plate smaller than once the canal width
Astroblepus sp., Lithogenes wahari, Kronichthys heylandi, Harttia garavelloi, H. gracilis, H. guianensis, H. kronei,

H. leiopleura, H. longipinna, H. torrenticola, Cteniloricaria platystoma and Harttiella crassicauda.

(1) Small, plate greater than once the canal width

Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus microps, all species of Harttia (except H.
garavelloi, H. gracilis, H. guianensis, H. intermontana, H. kronei, H. leiopleura, H. longipinna and H.
torrenticola), Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf. microps, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata and Sturisoma robustum.

(2) Small, with a ventrolateral projection

Harttia intermontana.

(3) Large, approximate size of the sphenotic

Hemipsilichthys nimius, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,

Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
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Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon

spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha and Spatuloricaria evansii.

(4) Absent suprapreopercle
Ancistrus multipinnis, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus

tietensis and Farlowella oxyrryncha.

71. Passage of preopercular canal through infraorbitals (modified Rapp Py-Daniel, 1997
char. 163). Cl = --. Rl = --.

(0) None

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Passing through infraorbital 6

Farlowella oxyrryncha.

72. Number of ossified canals in preopercular canal (modified Rapp Py-Daniel, 1997 char.
164; modified Fichberg, 2008 char. 50; modified Paixdo, 2012 char. 56). Cl = 0.143. Rl =
0.368.

(0) Three

Hemipsilichthys nimius, Hypostomus ancistroides, Neoplecostomus microps, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma,
Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Metaloricaria
paucidens, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha and

Sturisoma robustum.
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(1) Two
Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Kronichthys heylandi, Pareiorhina rudolphi, Loricaria
cataphracta, Loricaria lentiginosa, Paraloricaria vetula, Proloricaria prolixa, Pterosturisoma cf. microps,

Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(2) One
Isbrueckerichthys duseni, Hypoptopoma inexpectata, Brochiloricaria sp., Farlowella oxyrryncha, Hemiodontichthys

acipenserinus, Loricariichthys castaneus and Planiloricaria cryptodon.

73. Extra branch from preopercular canal (modified Rapp Py-Daniel, 1997 char. 165). Cl =
0.200. RI = 0.543.

(0) One extra branch opening in the skin (not through a dermal plate) (Fig. 21B)

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Neoplecostomus microps, all
species of Harttia (except H. absaberi, H. carvalhoi, H. duriventris, Harttia cf. fowleri, H. intermontana, H.
leiopleura, Harttia sp. tapajos 1 and Harttia sp. tapajés 2), Cteniloricaria platystoma, Farlowella oxyrryncha and

Metaloricaria paucidens.

(1) One extra branch laying on a dermal plate (Fig. 21C)
Plesioptopoma curvidens, Harttia sp. tapajés 1, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,

Planiloricaria cryptodon, Pseudohemiodon spp. and Pseudoloricaria laeviuscula.

(2) Two extra branches (Fig. 21A)
Hemipsilichthys nimius, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula, Proloricaria prolixa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(3) No extra branch, just a pore (Fig. 21D)

Isbrueckerichthys duseni, Pseudotocinclus tietensis, Harttia absaberi, H. carvalhoi, H. duriventris, Harttia cf.
fowleri, H. intermontana, H. leiopleura, Harttia sp. tapajos 2, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus,

Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

(4) No extra branch or pore

]
104 |

—



CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

Kronichthys heylandi, Pareiorhina rudolphi and Hypoptopoma inexpectata.

74. Opening of epiphyseal pore (modified Rapp Py-Daniel, 1997 char. 175; modified
Fichberg, 2008 char. 61). CI =0.100. Rl =0.217.

(0) Small pore

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Plesioptopoma curvidens, all species of
Harttia (except Harttia cf. fowleri, H. gracilis, H. guianensis, H. loricariformis, H. novalimensis, H. torrenticola,
H. trombetensis, H. uatumensis and H. villasboas), Brochiloricaria sp., Crossoloricaria spp., Farlowella
oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Planiloricaria cryptodon, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Large pore
Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, Harttia gracilis, H. guianensis, H.
novalimensis, Cteniloricaria platystoma, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula,

Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula and Pterosturisoma cf. microps.

(2) Groove or crack

Harttia cf. fowleri, H. loricariformis, H. torrenticola, H. trombetensis, H. uatumensis, H. villasboas, Apistoloricaria

sp., Harttiella crassicauda, Loricariichthys castaneus, Metaloricaria paucidens and Rineloricaria latirostris.

Comment: The pore is small (state 0) when its size is equivalent to the width of the canal of the
epiphyseal branch. The pore is large (state 1) when its size is greater than the width of the canal of
the epiphyseal branch. The opening is in groove or crack (state 2) when it does not form a circle

as in the case of the pore, but a narrow opening.

75. Parietal branch canal. Cl = 1.000. RI = 1.000.

(0) Present
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of

Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella
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oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Absent

Ancistrus multipinnis, Hypostomus ancistroides and Kronichthys heylandi.

76. Shape of parietal branch canal (modified Rapp Py-Daniel, 1997 char. 172; modified
Fichberg, 2008 char. 58). Cl = 0.143. R1 = 0.000.

(0) Straight (Fig. 22A)
Astroblepus sp., Hypoptopoma inexpectata, Limatulichthys griseus, Loricaria lentiginosa, Proloricaria prolixa,

Pseudohemiodon spp. and Pseudoloricaria laeviuscula.

(1) Curved (Fig. 22B)

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Pareiorhina rudolphi, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Loricaria cataphracta, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(-) Inapplicable (absent parietal branch canal)

Ancistrus multipinnis, Hypostomus ancistroides and Kronichthys heylandi.

[0, 1] Neoplecostomus microps.

77. Length of parietal branch canal (modified Rapp Py-Daniel, 1997 char. 173; Fichberg,
2008 char. 59). Cl =0.083. Rl = 0.154.

(0) Very short (Fig. 23A)
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Astroblepus sp., Lithogenes wahari, Pareiorhina rudolphi, Hypoptopoma inexpectata, Harttia carvalhoi, H.
garavelloi, H. leiopleura, H. loricariformis, H. punctata, Harttia cf. surinamensis, Cteniloricaria platystoma,
Harttiella crassicauda, Hemiodontichthys acipenserinus and Loricaria cataphracta.

(1) Long (Fig. 23B)

Hemipsilichthys nimius, Isbrueckerichthys duseni, Neoplecostomus microps, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia (except H. carvalhoi, H. garavelloi, H. leiopleura, H. loricariformis,
H. novalimensis, H. punctata, Harttia cf. surinamensis, H. torrenticola, H. uatumensis and Harttia sp. S&o
Roque), Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Lamontichthys
spp., Limatulichthys griseus, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria
laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(-) Inapplicable (absent parietal branch canal)

Ancistrus multipinnis, Hypostomus ancistroides and Kronichthys heylandi.

[0, 1] Harttia novalimensis, H. torrenticola, H. uatumensis, Harttia sp. S&o Roque, Farlowella oxyrryncha and
Rineloricaria daraha.

78. Exit of parietal branch canal (modified Rapp Py-Daniel, 1997 char. 174; modified
Fichberg, 2008 char. 60). Cl = 0.148. Rl = 0.303.

(0) Ending on the supraoccipital (Fig. 24D)

Astroblepus sp. and Pseudohemiodon spp..

(1) Ending on the frontal (Fig. 24A)
Pareiorhina rudolphi, Harttia novalimensis, H. punctata, Harttia cf. surinamensis, H. trombetensis, H. uatumensis,
Harttia sp. tapajés 2, Apistoloricaria sp., Brochiloricaria sp., Cteniloricaria platystoma, Limatulichthys griseus,

Loricariichthys castaneus and Reganella depressa.

(2) Ending on the border frontal/supraoccipital (Fig. 24B)
Lithogenes wahari, Harttia absaberi, H. dissidens, H. duriventris, Harttia cf. fowleri, H. guianensis, H.
intermontana, H. kronei, H. rondoni, H. villasboas, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria

prolixa, Pseudoloricaria laeviuscula and Spatuloricaria evansii.
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(3) Ending on the border frontal/sphenotic (Fig. 24C)

Isbrueckerichthys duseni, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia
carvalhoi, H. garavelloi, H. gracilis, H. leiopleura, H. longipinna, H. loricariformis, Harttia sp. S&0 Roque, Harttia
sp. tapajés 1, Crossoloricaria spp., Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys
acipenserinus, Lamontichthys spp., Loricaria cataphracta, Loricaria lentiginosa, Planiloricaria cryptodon,

Pterosturisoma cf. microps, Rineloricaria lanceolata, Rineloricaria latirostris and Sturisoma robustum.

(4) Ending on the sphenotic (Fig. 24E)

Hemipsilichthys nimius and Rineloricaria pentamaculata.

(-) Inapplicable (absent parietal branch canal)

Ancistrus multipinnis, Hypostomus ancistroides and Kronichthys heylandi.

[1, 2] Neoplecostomus microps, Harttia panara and H. torrenticola.

[0, 2] Farlowella oxyrryncha and Rineloricaria daraha.

79. Canal plate (modified Rapp Py-Daniel, 1997 char. 160). CI = 0.250. R1 = 0.000.

(0) Absent

Astroblepus sp., Ancistrus multipinnis, Harttia leiopleura and H. novalimensis.

(1) Present

Lithogenes wahari, Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia (except H. leiopleura and H. novalimensis), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

80. Shape of canal plate. Cl = 0.333. Rl = 0.909.
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(0) Quadrangular or rectangular (Fig. 25A)

Lithogenes wahari, Hemipsilichthys nimius, Hypostomus ancistroides, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha,

Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Triangular (Fig. 25B)

Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. leiopleura and H.
novalimensis), Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,

Metaloricaria paucidens, Pterosturisoma cf. microps and Sturisoma robustum.

(-) Inapplicable (absent canal plate)

Astroblepus sp., Ancistrus multipinnis, Harttia leiopleura and H. novalimensis.

81. Localization of canal plate (modified Fichberg, 2008 char. 49). Cl = 0.200. Rl = 0.833.

(0) Ventral

Lithogenes wahari, Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus
tietensis, all species of Harttia (except H. leiopleura and H. novalimensis), Cteniloricaria platystoma, Farlowella
oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf. microps and

Sturisoma robustum.

(1) Lateroventral

Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina
rudolphi, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria
laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata and Spatuloricaria evansii.

(-) Inapplicable (absent canal plate)

Astroblepus sp., Ancistrus multipinnis, Harttia leiopleura and H. novalimensis.
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82. Orientation of sensorial canal present in canal plate (modified Rapp Py-Daniel, 1997
char. 161; modified Fichberg, 2008 char. 47). Cl = 0.333. RI = 0.909.

(0) Anteriorly

Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Neoplecostomus microps, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. leiopleura and H. novalimensis),
Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria

paucidens, Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

(1) Laterally

Hypostomus ancistroides, Kronichthys heylandi, Pareiorhina rudolphi, Hypoptopoma inexpectata, Apistoloricaria
sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(-) Inapplicable (absent canal plate)

Astroblepus sp., Ancistrus multipinnis, Harttia leiopleura and H. novalimensis.

Suspensorium

83. Shape of suspensorium (modified Fichberg, 2008 char. 62). Cl =0.150. Rl = 0.500.

(0) Rectangular

Astroblepus sp., Ancistrus multipinnis, Kronichthys heylandi, Neoplecostomus microps, Plesioptopoma curvidens,
Harttia cf. fowleri, H. panara, H. rondoni, Harttia cf. surinamensis, H. villashoas, Harttia sp. tapajés 1,
Apistoloricaria sp., Brochiloricaria sp., Cteniloricaria platystoma, Metaloricaria paucidens and Pterosturisoma cf.

microps.

(1) Quadrangular
Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Pareiorhina rudolphi, all species of
Harttia (except Harttia cf. fowleri, H. panara, H. rondoni, Harttia cf. surinamensis, H. villashoas and Harttia sp.

tapajos 1), Crossoloricaria spp., Harttiella crassicauda, Lamontichthys spp. and Pseudohemiodon spp..
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(2) Elongated rectangular

Lithogenes wahari, Hypoptopoma inexpectata, Pseudotocinclus tietensis, Farlowella oxyrryncha, Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Paraloricaria vetula, Proloricaria prolixa, Pseudoloricaria laeviuscula, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(3) Right triangle

Planiloricaria cryptodon.

Comment: The shape of the suspensorium refers to the group formed by metapterygoid,
hyomandibular, quadrate and preopercle. The dentaries do not participate in this delimitation.
When it is rectangular (state 0), its length is twice its width. Quadrangular (state 1), when its length
is once its width. Elongated rectangular (state 2), when its length is greater than twice its width.

And finally, right triangle (state 3), when it resembles this geometric figure.

84. Contact between metapterygoid and lateral ethmoid. Cl = --. Rl = --.

(0) Absent
Astroblepus sp..

(1) Present

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

85. Type of contact between metapterygoid and lateral ethmoid (modified Fichberg, 2008
char. 69). Cl =0.222. Rl = 0.696.
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(0) Flat
Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of
Harttia (except H. absaberi), Cteniloricaria platystoma, Farlowella oxyrryncha, Lamontichthys spp., Pterosturisoma

cf. microps and Sturisoma robustum.

(1) Partially sutured

Harttia absaberi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Loricaria lentiginosa, Loricariichthys
castaneus, Paraloricaria vetula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris and Rineloricaria pentamaculata.

(2) Completely sutured

Hemipsilichthys nimius, Isbrueckerichthys duseni, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Furcodontichthys novaesi, Limatulichthys griseus, Loricaria cataphracta, Metaloricaria paucidens, Planiloricaria

cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula and Spatuloricaria evansii.

(-) Inapplicable (absent contact)
Astroblepus sp..

86. Canal of metapterygoid (modified Rapp Py-Daniel, 1997 char. 36; Fichberg, 2008 char.
70). C1 =0.143. R1 = 0.250.

(0) Absent

Astroblepus sp., Hemipsilichthys nimius, Apistoloricaria sp., Brochiloricaria sp., Hemiodontichthys acipenserinus,

Loricariichthys castaneus, Pseudoloricaria laeviuscula, Reganella depressa and Rineloricaria lanceolata.

(1) Present

Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Crossoloricaria spp., Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.
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87. Crest of metapterygoid (modified Rapp Py-Daniel, 1997 char. 38; modified Paixao, 2012
char. 14). Cl =0.200. R1 = 0.667.

(0) Absent

Astroblepus sp., Hemipsilichthys nimius, Apistoloricaria sp., Brochiloricaria sp., Hemiodontichthys acipenserinus,

Loricariichthys castaneus, Pseudoloricaria laeviuscula, Reganella depressa and Rineloricaria lanceolata.

(1) Present and low

Lithogenes wahari, Neoplecostomus microps, Hypoptopoma inexpectata, Crossoloricaria spp., Furcodontichthys
novaesi, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Metaloricaria paucidens,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Rineloricaria daraha,

Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(2) Present and high

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina
rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma

robustum.

Comment: The crest of the metapterygoid is low (state 1), when it reaches half the height of the
metapterygoid canal. When it reaches the height of the metapterygoid canal, the crest is high (state
2).

88. Anterior margin of of metapterygoid (modified Rapp Py-Daniel, 1997 char. 37). Cl =
0.136. Rl = 0.208.

(0) With no expansion (Fig. 26A)

Astroblepus sp., Apistoloricaria sp., Farlowella oxyrryncha and Proloricaria prolixa.

(1) With a developed expansion in the midanterior portion of the metapterygoid (Fig. 26B)

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia (except Harttia cf. fowleri, H. leiopleura, H. loricariformis, Harttia cf. surinamensis, H.

torrenticola, H. trombetensis and H. uatumensis), Brochiloricaria sp., Cteniloricaria platystoma, Limatulichthys
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griseus, Loricaria cataphracta, Loricariichthys castaneus, Metaloricaria paucidens, Planiloricaria cryptodon,

Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

(2) With an extremely developed expansion in the midanterior portion of the metapterygoid (Fig.
26C)
Harttia cf. fowleri, H. leiopleura, H. loricariformis, Harttia cf. surinamensis, H. torrenticola, H. trombetensis, H.

uatumensis, Harttiella crassicauda, Lamontichthys spp., Pseudoloricaria laeviuscula, Rineloricaria daraha and

Rineloricaria lanceolata.

(3) With an extremely developed expansion in the ventroanterior portion of metapterygoid (Fig.
26D)

Lithogenes wahari, Hypoptopoma inexpectata, Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Loricaria lentiginosa, Paraloricaria vetula, Pseudohemiodon spp., Rineloricaria latirostris,

Rineloricaria pentamaculata and Spatuloricaria evansii.

89. Suture between metapterygoid and hyomandibula (modified Rapp Py-Daniel, 1997 char.
39). Cl1 =0.118. Rl = 0.444.

(0) Small

Astroblepus sp., Harttia absaberi, H. dissidens, H. duriventris, Harttia cf. fowleri, H. guianensis, H. punctata,
Harttia cf. surinamensis, H. uatumensis, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata and Sturisoma

robustum.

(1) Large

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi, H. dissidens, H.
duriventris, Harttia cf. fowleri, H. guianensis, H. punctata, Harttia cf. surinamensis and H. uatumensis),
Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Planiloricaria

cryptodon, Pterosturisoma cf. microps and Spatuloricaria evansii.

(2) Absent
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Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Loricaria cataphracta, Loricaria lentiginosa,

Proloricaria prolixa, Rineloricaria latirostris and Rineloricaria pentamaculata.

Comment: The suture is small (state 0) when the interdigitations occur in only one part of the
contact, corresponding up to %5 of the region between the two bones. The suture is large (state 1)
when the interdigitations occur over almost all or all extension of the contact, being present from
% of the region. Finally, the suture is is absent (state 2) when there is no interdigitation and the

bones are parallel along the whole contact.

90. Connection of hyomandibula to skull (modified Rapp Py-Daniel, 1997 char. 44; modified
Fichberg, 2008 char. 65; modified Paix&o, 2012 char. 11). Cl = 0.133. Rl = 0.581.

(0) Greater with prootic and smaller with pterotic-supracleithrum

Astroblepus sp., Lithogenes wahari, Hypostomus ancistroides, Neoplecostomus microps, Pseudotocinclus tietensis,
Harttia intermontana, H. leiopleura, H. longipinna, H. novalimensis, H. torrenticola, Cteniloricaria platystoma,
Harttiella crassicauda, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,

Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Sturisoma robustum.

(1) With prootic and pterotic-supracleithrum with equivalent areas

Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H. intermontana, H. leiopleura,
H. longipinna, H. novalimensis and H. torrenticola), Farlowella oxyrryncha, Lamontichthys spp., Metaloricaria

paucidens and Reganella depressa.

(2) Exclusively with prootic

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Rineloricaria daraha and Spatuloricaria

evansii.

91. Extension of hyomandibula condyle (modified Rapp Py-Daniel, 1997 char. 42). Cl =
1.000. RI =1.000.
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(0) Long, the whole connection of hyomandibula to the skull through condyle (Fig. 27A)

Astroblepus sp., Lithogenes wahari and Hemipsilichthys nimius.

(1) Media, about % of the connection performed by condyle (Fig. 27B)

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus
microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

92. Anterior process of hyomandibula (Rapp Py-Daniel, 1997 char. 45). CI = 0.250. RI =
0.000.

(0) Present

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricariichthys
castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa,
Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria
lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Absent

Farlowella oxyrryncha, Lamontichthys spp., Loricaria lentiginosa and Reganella depressa.

93. Posterior contact between hyomandibula and pterotic-supracleithrum (modified Rapp
Py-Daniel, 1997 char. 47). Cl = 0.167. Rl = 0.375.

(0) Absent
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Astroblepus sp..

(1) Only syndesmotic

Hemipsilichthys nimius, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H. absaberi),
Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Pterosturisoma cf. microps,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(2) Sutural and syndesmotic

Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Pseudotocinclus tietensis, Harttia absaberi,
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Metaloricaria paucidens, Planiloricaria cryptodon, Proloricaria prolixa,

Pseudohemiodon spp., Pseudoloricaria laeviuscula and Reganella depressa.

94. Margin of hyomandibula in contact with pterotic-supracleithrum. Cl = 0.185. Rl = 0.290.

(0) Straight (Fig. 28A)

Hemipsilichthys nimius, Neoplecostomus microps, Harttia dissidens, H. garavelloi, H. gracilis, H. guianensis, H.
kronei, H. punctata, H. torrenticola, H. trombetensis, H. uatumensis, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Lamontichthys spp., Loricaria cataphracta, Metaloricaria paucidens, Paraloricaria vetula,

Planiloricaria cryptodon and Reganella depressa.

(1) With a small elevation near to the proximal condyle (Fig. 28B)

Hypostomus ancistroides, Isbrueckerichthys duseni, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. absberi, H. dissidens, Harttia cf. fowleri, H.
garavelloi, H. gracilis, H. guianensis, H. kronei, H. punctata, H. torrenticola, H. trombetensis and H. uatumensis),
Cteniloricaria platystoma, Harttiella crassicauda, Loricaria lentiginosa, Proloricaria prolixa, Pseudohemiodon spp.,

Pseudoloricaria laeviuscula, Pterosturisoma cf. microps and Sturisoma robustum.

(2) With a large elevation near the proximal condyle (Fig. 28C)

Astroblepus sp., Kronichthys heylandi, Harttia absberi, Harttia cf. fowleri and Rineloricaria daraha.

(3) With a flap along the whole extension (Fig. 28D)
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Farlowella oxyrryncha, Furcodontichthys novaesi, Limatulichthys griseus, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(4) With a very distinct process that makes part of the margin (Fig. 28E)

Ancistrus multipinnis, Hemiodontichthys acipenserinus and Loricariichthys castaneus.

(5) With a very distinct process that does not make part of the margin (Fig. 28F)

Lithogenes wahari.

95. Shape of hyomandibula depression or concavity (modified Rapp Py-Daniel, 1997 char.
41). C1 =0.083. Rl = 0.500.

(0) Small concavity area

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except Harttia cf. fowleri,
H. punctata, H. rondoni, Harttia cf. surinamensis, H. trombetensis and H. villashoas), Farlowella oxyrryncha,
Harttiella crassicauda, Lamontichthys spp., Loricaria cataphracta, Loricaria lentiginosa, Planiloricaria cryptodon,

Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata and Rineloricaria latirostris.

(1) Large concavity area

Harttia cf. fowleri, H. punctata, H. rondoni, Harttia cf. surinamensis, H. trombetensis, H. villasboas,
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens,
Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa,

Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

96. Crest on lateral surface of hyomandibula for insertion of levator arcus palatini muscle
(modified Rapp Py-Daniel, 1997 char. 40; modified Fichberg, 2008 char. 64; modified Paixao,
2012 char. 12). C1 =0.087. Rl = 0.475.

(0) Present, well protruding, complete

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,

Neoplecostomus microps, Harttia absaberi, H. duriventris, H. garavelloi, H. intermontana, H. panara, H. punctata,
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H. rondoni, H. torrenticola, Harttia sp. tapajos 2, Harttiella crassicauda, Lamontichthys spp., Metaloricaria

paucidens, Paraloricaria vetula, Pterosturisoma cf. microps, Rineloricaria latirostris and Sturisoma robustum.

(1) Present, smooth, incomplete

Isbrueckerichthys duseni, Kronichthys heylandi, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia
carvalhoi, H. dissidens, Harttia cf. fowleri, H. gracilis, H. guianensis, H. kronei, H. loricariformis, H. trombetensis,
H. uatumensis, H. villasboas, Harttia sp. Sdo Roque, Harttia sp. tapajos 1, Brochiloricaria sp., Cteniloricaria

platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Limatulichthys griseus and Spatuloricaria evansii.

(2) Absent

Pareiorhina rudolphi, Hypoptopoma inexpectata, Harttia leiopleura, H. longipinna, H. novalimensis, Harttia cf.
surinamensis, Apistoloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata and

Rineloricaria pentamaculata.

97. Size of quadrate (modified Rapp Py-Daniel, 1997 char. 48). Cl =0.167. Rl = 0.688.

(0) Large, high

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Brochiloricaria sp.,
Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp., Loricaria lentiginosa, Metaloricaria

paucidens, Planiloricaria cryptodon, Pseudohemiodon spp., Pterosturisoma cf. microps and Reganella depressa.

(1) Small, elongated

Apistoloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricariichthys castaneus, Paraloricaria vetula,
Proloricaria prolixa, Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

98. Connection of quadrate to dermal plates (modified Rapp Py-Daniel, 1997 char. 49). Cl =
0.333. RI1 = 0.500.
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(0) Not sutured

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria
daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Sutured

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus and Pseudohemiodon

spp..

(-) Inapplicable (absent dermal plates)

Astroblepus sp. and Lithogenes wahari.

99. Shape of preopercle (modified Rapp Py-Daniel, 1997 char. 50). Cl =0.143. RI1 = 0.700.

(0) Thin, elongated

Astroblepus sp., Hemipsilichthys nimius, Pareiorhina rudolphi, Brochiloricaria sp., Farlowella oxyrryncha,
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Broad, robust

Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species
of Harttia, Apistoloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Harttiella crassicauda,

Lamontichthys spp., Pseudohemiodon spp., Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

100. Shape of preopercle canal (modified Rapp Py-Daniel, 1997 char. 54). Cl = 0.188. RI =
0.435.
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(0) Straight with two exits
Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi, Brochiloricaria sp., Farlowella oxyrryncha,

Hemiodontichthys acipenserinus, Loricariichthys castaneus and Planiloricaria cryptodon.

(1) Straight with three or more exits, but not branched
Astroblepus sp., Lithogenes wahari, Pareiorhina rudolphi, Loricaria cataphracta, Loricaria lentiginosa,
Paraloricaria vetula, Proloricaria prolixa, Pterosturisoma cf. microps, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(2) T-shaped with three exits, branched

Hemipsilichthys nimius, Neoplecostomus microps, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of
Harttia, Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp.,
Limatulichthys griseus, Metaloricaria paucidens, Pseudoloricaria laeviuscula, Reganella depressa and Sturisoma

robustum.

(3) Curved and branched, three exits

Hypostomus ancistroides, Hypoptopoma inexpectata, Apistoloricaria sp., Crossoloricaria spp., Pseudohemiodon spp.

and Rineloricaria daraha.

101. Ventral process of preopercle (modified Rapp Py-Daniel, 1997 char. 53; Fichberg, 2008
char. 66; Paixo, 2012 char. 13). Cl = 0.500. Rl = 0.967.

(0) Absent or inconspicuous (Fig. 29A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(1) Well developed (Fig. 29B)

All species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,

Pterosturisoma cf. microps and Sturisoma robustum.
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102. Connection of preopercle with dermal plates (modified Rapp Py-Daniel, 1997 char. 52).
Cl1 =0.231. RI = 0.286.

(0) Preopercle vaguely connected to dermal plates

Isbrueckerichthys duseni, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Pseudotocinclus tietensis, all species of Harttia, Brochiloricaria sp., Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus,
Paraloricaria vetula, Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria

daraha, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Contact via a dorsal ridge on preopercle

Apistoloricaria sp., Crossoloricaria spp., Pseudohemiodon spp. and Reganella depressa.

(2) Preopercle strongly sutured to dermal plates

Hemiodontichthys acipenserinus and Planiloricaria cryptodon.

(3) No contact

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Plesioptopoma
curvidens, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens,

Rineloricaria lanceolata and Rineloricaria latirostris.

(-) Inapplicable (absent dermal plates)

Astroblepus sp. and Lithogenes wahari.

Comment: The preopercle is vaguely connected to dermal plates (state 0) when a part of the
preopercle is in contact with the plates and another part is free. The contact via dorsal ridge on
preopercle (state 1) occurs when the dermal plates fold in the ventral region and get in contact with
the tip of the preopercle. The preopercle is strongly suture to dermal plates (state 2), when there is
contact between both along the whole region, but in this case the plates do not fold ventrally, not
reaching the ridge of the preopercle. No contact (state 3) occurs when the preopercle is free along

the whole region.
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103. Exposed face of preopercle (modified Rapp Py-Daniel, 1997 char. 51). CI = 0.120. Rl =
0.353.

(0) None

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Hypoptopoma inexpectata, Harttia absaberi, H. carvalhoi,
H. duriventris, Harttia cf. fowleri, H. garavelloi, H. guianensis, H. intermontana, H. longipinna, H. loricariformis,
H. punctata, H. rondoni, Harttia cf. surinamensis, H. torrenticola, H. uatumensis, Harttia sp. tapajos 2,
Crossoloricaria spp., Cteniloricaria platystoma, Lamontichthys spp., Metaloricaria paucidens, Rineloricaria daraha,

Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(1) Small area exposed and ornamented

Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Harttia gracilis, H. kronei, H. leiopleura,

H. villasboas, Harttia sp. Sdo Roque, Hemiodontichthys acipenserinus and Sturisoma robustum.

(2) Large area exposed and ornamented

Hemipsilichthys nimius, Isbrueckerichthys duseni, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus
tietensis, Harttia novalimensis, Apistoloricaria sp., Farlowella oxyrryncha, Furcodontichthys novaesi,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula and

Reganella depressa.

(3) Very small and not ornamented

Harttia dissidens, H. panara, H. trombetensis, Harttia sp. tapajds 1, Brochiloricaria sp., Harttiella crassicauda,

Pterosturisoma cf. microps and Spatuloricaria evansii.

Comment: Ornamented means covered by odontodes.

Mandibular arch

104. Shape of autopalatine (with respect to margin) (modified Rapp Py-Daniel, 1997 char.
23; Fichberg, 2008 char. 67; modified Paixao 2012 char. 26). Cl = 0.200. Rl = 0.429.

(0) Rod-shaped, without lateral flap (Fig. 30A)

]
123 |

—



CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

Astroblepus sp., Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except Harttia
cf. fowleri, H. guianensis, H. panara, H. rondoni, Harttia cf. surinamensis, H. trombetensis and H. uatumensis),
Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp., Paraloricaria vetula, Pseudoloricaria

laeviuscula and Rineloricaria latirostris.

(1) Rectangular, with a lateral flap along the extension of the bone (Fig. 30B)

Furcodontichthys novaesi, Limatulichthys griseus, Loricariichthys castaneus, Reganella depressa, Rineloricaria
daraha and Rineloricaria pentamaculata.

(2) Rectangular with the distal portion more expanded, triangular lateral flap with distal portion
forming an acute angle (Fig. 30C)

Ancistrus multipinnis, Pareiorhina rudolphi, Hypoptopoma inexpectata, Harttia cf. fowleri, Harttia cf. surinamensis,
Apistoloricaria sp., Brochiloricaria sp., Hemiodontichthys acipenserinus, Loricaria lentiginosa, Planiloricaria

cryptodon, Proloricaria prolixa, Pseudohemiodon spp. and Rineloricaria lanceolata.

(3) Elongated approximately rectangular, with well-developed lateral flap that covers 2/3 of the

lateral extension of the bone in the distal portion (Fig. 30D)

Lithogenes wahari, Crossoloricaria spp., Loricaria cataphracta, Metaloricaria paucidens and Spatuloricaria evansii.

(4) Elongated with expanded base, well-developed flap that covers 1/3 of the length of the bone in
the proximal portion (Fig. 30E)

Harttia guianensis, H. panara, H. rondoni, H. trombetensis, H. uatumensis, Farlowella oxyrryncha, Pterosturisoma

cf. microps and Sturisoma robustum.

105. Anterior process of autopalatine (modified Rapp Py-Daniel, 1997 char. 26; Fichberg,
2008 char. 68; modified Paixao, 2012 char. 27). Cl = 0.500. Rl = 0.967.

(0) Absent (Fig. 31A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria

cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula,
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Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and
Spatuloricaria evansii.

(1) Present (Fig. 31B and C)

All species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,

Pterosturisoma cf. microps and Sturisoma robustum.

106. Palatine splint (modified Rapp Py-Daniel, 1997 char. 27; modified Fichberg, 2008 char.
73; modified Paix&o, 2012 char. 28). Cl = 0.111. RI = 0.529.

(0) Present and long

Lithogenes wahari, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia carvalhoi, H. dissidens, H.
duriventris, Harttia cf. fowleri, H. garavelloi, H. gracilis, H. guianensis, H. kronei, H. leiopleura, H. longipinna,
H. loricariformis, Harttia cf. surinamensis, H. trombetensis, Harttia sp. tapaj6s 1 and Metaloricaria paucidens.

(1) Present and short

Astroblepus sp., Hypostomus ancistroides, Harttia intermontana, H. novalimensis, H. panara, H. punctata, H.
torrenticola, H. villashoas, Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma
cf. microps and Sturisoma robustum.

(2) Absent

Hemipsilichthys nimius, Ancistrus multipinnis, Harttia absaberi, H. rondoni, H. uatumensis, Harttia sp. S&o Roque,
Harttia sp. tapajés 2, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha,
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa,
Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

Comment: The palatine splint is present and long (state 0) when it is almost the size of the
autopalatine or greater than the half of it. When it is present and short (state 1), its size is smaller

than half of the autopalatine.
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107. Condyles and processes of autopalatine for articulation with lateral ethmoid (modified
24 Rapp Py-Daniel, 1997 char. 24). Cl = 0.333. Rl = 0.500.

(0) One condyle and one long posterior process

Astroblepus sp., Lithogenes wahari, Loricaria cataphracta, Loricaria lentiginosa, Pseudohemiodon spp. and

Pseudoloricaria laeviuscula.

(1) One posterior condyle and two short posterior processes

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella
crassicauda, Lamontichthys spp., Limatulichthys griseus, Metaloricaria paucidens, Paraloricaria vetula,
Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) One posterior condyle and one short posterior process

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys

acipenserinus, Planiloricaria cryptodon, Proloricaria prolixa and Reganella depressa.

(3) One posterior condyle, one shorter process and other more well-developed process

Loricariichthys castaneus.

108. Relative lenght between maxillary and autopalatine (modified Rapp Py-Daniel, 1997
char. 31; modified Fichberg, 2008 char. 72). Cl = 0.500. Rl = 0.895.

(0) Maxillary clearly greater than autopalatine

Astroblepus sp., Lithogenes wahari and Hemipsilichthys nimius.

(1) Maxillary with the same size or slightly greater than autopalatine

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus
microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Lamontichthys spp., Loricariichthys castaneus, Metaloricaria paucidens, Pterosturisoma cf. microps

and Sturisoma robustum.
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(2) Maxillary smaller than autopalatine

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Limatulichthys
griseus, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

109. Median thickness of maxillary in relation to thickness of autopalatine (modified
Fichberg, 2008 char. 74). Cl = 0.200. R1 = 0.789.

(0) Maxillary up to half of the thickness of the autopalatine (Fig. 32A)

Astroblepus sp., Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria lanceolata, Rineloricaria latirostris and

Rineloricaria pentamaculata.

(1) Maxillary with approximately the same thickness as the autopalatine (Fig. 32B)

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella
crassicauda, Lamontichthys spp., Planiloricaria cryptodon, Pterosturisoma cf. microps, Rineloricaria daraha,

Spatuloricaria evansii and Sturisoma robustum.

110. Condyle of maxillary (modified Rapp Py-Daniel, 1997 char. 29). ClI = 1.000. RI = 1.000.

(0) Only one condyle

Astroblepus sp. and Lithogenes wahari.

(1) Two equal condyles coming from the same point

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria

lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
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Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

111. Extensions in condyle of maxillary (modified Rapp Py-Daniel, 1997 char. 30). CI = 1.000.
RI1 =1.000.

(0) Membranous extensions absent

Astroblepus sp. and Lithogenes wahari.

(1) Dorsal condyle with a well-developed bony crest

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria
daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(2) Both condyles united anteriorly by a huge protuberance

Reganella depressa.

112. Distal portion of ventral projection of maxillary in relation to proximal portion (Paixao,
2012 char. 29). Cl =0.400. Rl = 0.897.

(0) Wider
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Neoplecostomus microps, all species of Harttia,

Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda and Lamontichthys spp..

(1) Narrower

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina

rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp.,
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Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Metaloricaria paucidens, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma
cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) With similar width

Loricariichthys castaneus.

113. Approximate angle of inclination of maxillary projection in relation to main axis of bone
(modified Paixao, 2012 char. 30). Cl = 0.048. Rl = 0.286.

(0) Approximately 90°

Astroblepus sp., Lithogenes wahari, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia carvalhoi, H. duriventris, Harttia
cf. fowleri, H. intermontana, H. leiopleura, H. longipinna, H. novalimensis, H. panara, H. rondoni, H. torrenticola,
H. villashoas, Harttia sp. tapajos 1, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella
oxyrryncha, Furcodontichthys novaesi, Lamontichthys spp., Metaloricaria paucidens, Paraloricaria vetula,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris and Sturisoma robustum.

(1) Greater than 90°

Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Hypoptopoma inexpectata, Harttia
absaberi, H. dissidens, H. garavelloi, H. gracilis, H. guianensis, H. kronei, H. loricariformis, H. punctata, Harttia
cf. surinamensis, H. trombetensis, H. uatumensis, Harttia sp. S&0 Roque, Harttia sp. tapajos 2, Cteniloricaria
platystoma, Harttiella crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon

spp., Rineloricaria pentamaculata and Spatuloricaria evansii.

114. Shape of premaxilla in ventral view (modified Rapp Py-Daniel, 1997 char. 28; Fichberg,
2008 char. 71; modified Paixao 2012 char. 25). Cl =0.333. Rl = 0.800.

(0) Rectangular

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,

Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Pseudotocinclus
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tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda,

Lamontichthys spp., Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

(1) Quadrangular

Hypoptopoma inexpectata, Plesioptopoma curvidens, Furcodontichthys novaesi, Metaloricaria paucidens,

Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(2) Oval
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Limatulichthys
griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria

cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula and Spatuloricaria evansii.

115. Condyle in premaxilla (modified Paix&o, 2012 char. 21). Cl = 0.333. Rl = 0.846.

(0) Present

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens, Pseudoloricaria

laeviuscula, Pterosturisoma cf. microps, Spatuloricaria evansii and Sturisoma robustum.

(1) Absent

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Reganella depressa,

Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

116. Size of premaxilla condyle in relation to area with teeth (modified Paix&o, 2012 char.
22). Cl =0.667. Rl = 0.667.

(0) Equal of the area with teeth or larger
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma

inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
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Farlowella oxyrryncha, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,

Loricariichthys castaneus, Pterosturisoma cf. microps and Sturisoma robustum.

(1) Approximately % of the area with teeth

Furcodontichthys novaesi, Limatulichthys griseus, Metaloricaria paucidens and Pseudoloricaria laeviuscula.

(2) Very tiny, almost vestigial

Spatuloricaria evansii.

(-) Inapplicable (absent condyle)
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Reganella depressa,

Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

117. Position of premaxilla condyle (modified Paixao, 2012 char. 23). Cl = 0.667. Rl = 0.750.

(0) Posterior (Fig. 33A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf.

microps and Sturisoma robustum.

(1) Lateral (Fig. 33B)

Hemiodontichthys acipenserinus, Limatulichthys griseus, Metaloricaria paucidens, Pseudoloricaria laeviuscula and

Spatuloricaria evansii.

(2) Mesial (Fig. 33C)

Loricariichthys castaneus.

(-) Inapplicable (absent condyle)
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Reganella depressa,

Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.
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118. Relative size of premaxilla (Paixao, 2012 char. 24). Cl = 0.600. Rl = 0.889.

(0) Large, same size or greater than maxillary

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma

robustum.

(1) Median, around 1/2 to 1/3 the size of the maxillary
Furcodontichthys novaesi, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Metaloricaria
paucidens, Paraloricaria vetula, Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(2) Small, 1/4 the size of the maxillary

Loricariichthys castaneus and Proloricaria prolixa.

(3) Tiny, smaller than 1/4 the size of the maxillary
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Planiloricaria

cryptodon, Pseudohemiodon spp. and Reganella depressa.

119. Shape of dentary (modified Rapp Py-Daniel, 1997 char. 33). Cl =0.174. Rl = 0.457.

(0) Oval, robust
Astroblepus sp..

(1) Quadrangular, robust

Lithogenes wahari, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus
microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia carvalhoi, H.
duriventris, Harttia cf. fowleri, H. gracilis, H. loricariformis, H. panara, H. torrenticola, H. villashoas, Harttia sp.

tapajos 1, Farlowella oxyrryncha, Harttiella crassicauda and Rineloricaria lanceolata.

(2) Rectangular, robust
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Hemipsilichthys nimius, Ancistrus multipinnis, Pareiorhina rudolphi, all species of Harttia (except H. carvalhoi, H.
duriventris, Harttia cf. fowleri, H. gracilis, H. loricariformis, H. panara, H. torrenticola, H. villasboas and Harttia
sp. tapajés 1), Cteniloricaria platystoma, Lamontichthys spp., Pseudoloricaria laeviuscula, Pterosturisoma cf.

microps, Rineloricaria latirostris and Sturisoma robustum.

(3) Oval, slender

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Limatulichthys griseus, Loricaria cataphracta,
Metaloricaria paucidens, Pseudohemiodon spp., Rineloricaria daraha, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(4) Rectangular, slender
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Loricaria lentiginosa, Loricariichthys castaneus,

Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa and Reganella depressa.

120. Size of dentary fossae (modified Rapp Py-Daniel, 1997 char. 34). Cl = 1.000. RI = 1.000.

(0) Absent dentary fossae
Astroblepus sp..

(1) Large

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella

oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma robustum.

(2) Reduced

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

121. Posterolateral prolongation of dentary, length in relation to greatest width of dentary
(Paixdo, 2012 char. 15). Cl = 0.200. R1 = 0.733.
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(0) Short, much smaller than the greatest width of the dentary

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Loricaria lentiginosa, Paraloricaria vetula,
Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Spatuloricaria evansii and Sturisoma

robustum.

(1) Long, larger than the greatest width of the dentary

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricariichthys castaneus, Metaloricaria paucidens,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella

depressa, Rineloricaria latirostris and Rineloricaria pentamaculata.

122. Coronoid process in dentary in relation to area where the teeth are inserted (modified
Paixdo, 2012 char. 16). Cl = 0.333. Rl = 0.789.

(0) Absent

Astroblepus sp., Furcodontichthys novaesi, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris and Spatuloricaria evansii.

(1) Present, well separated and smaller

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella
oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf. microps and

Sturisoma robustum.

(2) Present, continuous with the region where the teeth are inserted and of similar size

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Limatulichthys
griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula and Rineloricaria

pentamaculata.
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123. Mesethmoidal cartilage (modified Rapp Py-Daniel, 1997 char. 5, Paixao, 2012 char. 2).
C1 =1.000. RI = 1.000.

(0) Absent (Fig. 34A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma

robustum.

(1) Present (Fig. 34B)

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

Comment: The presence of the mesethmoidal cartilage is related to the development of the
premaxilla. When the premaxilla is less developed this cartilage is present, assisting in the
anchorage between the premaxilla and the maxillary bone, as it occurs in Loricariini. When the
premaxilla is more developed this cartilage is absent, because there is no need of an extra
connection between the premaxilla and the maxillary, as in Harttiini sensu Py-Daniel (Harttia,
Cteniloricaria, Farlowella, Harttiella, Lamontichthys, Pterosturisoma, and Sturisoma).

124. Cartilage between dentary and maxillary barbel (modified Rapp Py-Daniel, 1997 char.
32; Paixao, 2012 char. 20). Cl = 0.111. Rl = 0.200.

(0) Absent

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella

crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Loricaria cataphracta, Loricariichthys castaneus,
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Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Pterosturisoma cf. microps, Rineloricaria

pentamaculata and Sturisoma robustum.

(1) Present
Brochiloricaria sp., Limatulichthys griseus, Loricaria lentiginosa, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris and Spatuloricaria evansii.

Hyoid arch

125. Interhyal. Cl = --. Rl = --.

(0) Present

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Absent
Kronichthys heylandi.

126. Shape and thickness of interhyal (modified Fichberg, 2008 char. 75). Cl = 0.160. Rl =
0.087.

(0) Laminar, quadrangular or rectangular
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Pareiorhina rudolphi, all species of Harttia (except H. dissidens, Harttia cf. fowleri, H.

garavelloi, H. guianensis, H. longipinna and H. trombetensis), Apistoloricaria sp., Crossoloricaria spp., Farlowella
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oxyrryncha, Harttiella crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria lentiginosa,

Paraloricaria vetula, Pseudoloricaria laeviuscula and Rineloricaria latirostris.

(1) Nodular, globular

Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia

garavelloi, Reganella depressa and Sturisoma robustum.

(2) Laminar, rectangular with tip

Harttia dissidens, Harttia cf. fowleri, H. guianensis, H. trombetensis, Brochiloricaria sp., Cteniloricaria platystoma,
Furcodontichthys novaesi, Lamontichthys spp., Loricaria cataphracta, Planiloricaria cryptodon, Pterosturisoma cf.

microps, Rineloricaria daraha, Rineloricaria lanceolata and Rineloricaria pentamaculata.

(3) Laminar, elongated

Harttia longipinna, Loricariichthys castaneus, Metaloricaria paucidens, Proloricaria prolixa and Spatuloricaria

evansii.

(4) Broom-shaped

Pseudohemiodon spp..

(-) Inapplicable (absent interhyal)
Kronichthys heylandi.

127. Connection of interhyal with hyomandibula (modified Rapp Py-Daniel, 1997 char. 56).
Cl1 =0.500. RI = 0.600.

(0) Free, articulate

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species
of Harttia, Brochiloricaria sp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi,
Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula,
Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.
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(1) Partially sutured

Hypostomus ancistroides, Pareiorhina rudolphi, Apistoloricaria sp., Crossoloricaria spp., Planiloricaria cryptodon
and Pseudohemiodon spp..

(2) Absent

Reganella depressa.

(-) Inapplicable (absent interhyal)
Kronichthys heylandi.

128. Posterior condyle in interhyal for articulation with epihyal (modified Rapp Py-Daniel,
1997 char. 57). CI =0.071. RI = 0.188.

(0) Present

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H.
garavelloi, H. gracilis and H. novalimensis), Apistoloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha,
Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Pseudohemiodon spp., Pseudoloricaria

laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha and Spatuloricaria evansii.

(1) Absent

Hypostomus ancistroides, Pareiorhina rudolphi, Pseudotocinclus tietensis, Harttia garavelloi, H. gracilis, H.
novalimensis, Brochiloricaria sp., Cteniloricaria platystoma, Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Planiloricaria cryptodon, Proloricaria prolixa, Reganella depressa, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata and Sturisoma robustum.

(-) Inapplicable (absent interhyal)
Kronichthys heylandi.

129. Shape of urohyal (modified Fichberg, 2008 char. 77). Cl = 0.500. Rl = 0.913.

(0) V-shaped

Astroblepus sp. and Lithogenes wahari.
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(1) Elliptical

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp. and

Pterosturisoma cf. microps.

(2) Triangular or shell-shaped

Hypoptopoma inexpectata, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria
lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

Comment: The shape of the urohyal is triangular or shell-shaped (state 2) when the posterior
region is wider than the anterior, forming a triangle when the tips are straighter or a shell when
they are rounded. The shape is elliptical (state 1) when the anterior and posterior regions are the
same size, whereas the corners can be more rounded or straighter. In the V-shaped (state 0) there

are two well-defined tips.

130. Connection of hipohyal with ceratohyal (modified Rapp Py-Daniel, 1997 char. 62;
Fichberg, 2008 char. 83; modified Paix&o, 2012 char. 40). Cl = 0.143. Rl = 0.333.

(0) Synchondral

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. punctata), Apistoloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Metaloricaria paucidens, Proloricaria
prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Sutural and synchondral
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Lithogenes wahari, Harttia punctata, Brochiloricaria sp., Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp. and Reganella

depressa.

131. Anterior margin of ceratohyal (Fichberg, 2008 char. 80). Cl =0.071. Rl = 0.4009.

(0) Flat
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H.
guianensis and H. leiopleura), Brochiloricaria sp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Limatulichthys griseus, Loricariichthys castaneus, Planiloricaria

cryptodon, Pseudohemiodon spp. and Sturisoma robustum.

(1) Serrated

Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Pseudotocinclus tietensis, Harttia
guianensis, H. leiopleura, Apistoloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Lamontichthys
spp., Loricaria cataphracta, Loricaria lentiginosa, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria
prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,

Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

132. Anterior margin of ceratohyal (modified Rapp Py-Daniel, 1997 char. 63; modified
Fichberg, 2008 char. 84). Cl = 0.200. Rl = 0.613.

(0) Opposite expansion, inward (Fig. 35D)
Astroblepus sp..

(1) Expanded, but the hipohyal not expanded (Fig. 35B)

Hemipsilichthys nimius, Hypostomus ancistroides, Neoplecostomus microps, Hypoptopoma inexpectata,
Pseudotocinclus tietensis, Harttia absaberi, H. leiopleura, Apistoloricaria sp., Brochiloricaria sp., Farlowella
oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.
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(2) As expanded as the hipohyal (Fig. 35C)

Lithogenes wahari, Ancistrus multipinnis, Isbrueckerichthys duseni, Pareiorhina rudolphi, all species of Harttia

(except H. absaberi and H. leiopleura), Cteniloricaria platystoma, Lamontichthys spp. and Planiloricaria cryptodon.

(3) Not expanded (Fig. 35A)

Kronichthys heylandi, Plesioptopoma curvidens, Crossoloricaria spp., Hemiodontichthys acipenserinus and
Metaloricaria paucidens.

133. Ventral crest in anterior margin of ceratohyal. Cl =0.111. Rl = 0.200.

(0) Absent (Fig. 36A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Kronichthys heylandi, Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia (except H. dissidens, H. duriventris, Harttia cf. fowleri, H.
garavelloi, H. gracilis, H. novalimensis, Harttia cf. surinamensis and H. uatumensis), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Present (Fig. 36B)

Isbrueckerichthys duseni, Pareiorhina rudolphi, Harttia dissidens, H. duriventris, Harttia cf. fowleri, H. garavelloi,

H. gracilis, H. novalimensis, Harttia cf. surinamensis, H. uatumensis and Harttiella crassicauda.

134. Angle of inclination of ventral lamina of anterior ceratohyal (Paix&o, 2012 char. 39). CI
=0.250. R1 = 0.786.

(0) Approximately 90° in relation to the main axis of the bone

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,

Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria
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paucidens, Paraloricaria vetula, Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Greater than 100° in relation to the main axis of the bone

Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa,

Rineloricaria latirostris and Rineloricaria pentamaculata.

135. Connection of ceratohyal with epihyal (modified Rapp Py-Daniel, 1997 char. 60;
modified Fichberg, 2008 char. 81). Cl = 0.667. Rl = 0.909.

(0) Synchondral
Astroblepus sp..

(1) One synchondral connection and one suture

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus,
Metaloricaria paucidens, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and
Sturisoma robustum.

(2) Two sutures interspersed by cartilage

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon,

Proloricaria prolixa, Pseudohemiodon spp. and Reganella depressa.

136. Cross-sectional shape of dorsal border of hyoid arch (modified Rapp Py-Daniel, 1997
char. 59). Cl = 0.400. R1 = 0.800.

(0) Strongly angled
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Astroblepus sp., Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys
novaesi, Limatulichthys griseus, Planiloricaria cryptodon, Pseudohemiodon spp., Pseudoloricaria laeviuscula and
Reganella depressa.

(1) Rounded

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella
crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf. microps, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and
Sturisoma robustum.

(2) Blade-shaped ridge
Hemiodontichthys acipenserinus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula and Proloricaria prolixa.

137. Dorsal hook in epihyal (modified Rapp Py-Daniel, 1997 char. 61; modified Fichberg,
2008 char. 82). Cl = 0.167. Rl = 0.750.

(0) Present and conspicuous

Astroblepus sp., Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of
Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,
Limatulichthys griseus, Metaloricaria paucidens, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps and

Sturisoma robustum.

(1) Absent or inconspicuous

Lithogenes wahari, Hemipsilichthys nimius, Hypostomus ancistroides, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa,
Pseudohemiodon spp., Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata and Spatuloricaria evansii.

138. Number of branchiostegal rays (modified Rapp Py-Daniel, 1997 char. 55; modified
Fichberg, 2008 char. 79). Cl = --. Rl = --.
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(0) Four

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Less than four

Farlowella oxyrryncha.

Branchial arches

139. Number of ossified basibranchials (Rapp Py-Daniel, 1997 char. 64; Fichberg, 2008 char.
85; modified Paix&o, 2012 char. 41). Cl = 0.250. Rl = 0.727.

(0) Only the first

Astroblepus sp., Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,

Pseudotocinclus tietensis, Harttia longipinna and H. novalimensis.

(1) The first and the second

Lithogenes wahari, Hemipsilichthys nimius, all species of Harttia (except H. longipinna and H. novalimensis),
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

140. Basibranchials bone texture (Rapp Py-Daniel, 1997 char. 65). Cl = 0.143. Rl = 0.333.
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(0) Compact

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Brochiloricaria sp., Cteniloricaria platystoma,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria
vetula, Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Trabeculate

Lithogenes wahari, Apistoloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Metaloricaria paucidens,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf. microps and Rineloricaria

daraha.

141. Shape of first basibranchial (modified Rapp Py-Daniel, 1997 char. 66; modified
Fichberg, 2008 char. 86). Cl = 0.211. R1 = 0.000.

(0) Hourglass

Astroblepus sp., Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H.
duriventris, H. garavelloi, H. loricariformis, H. rondoni, H. trombetensis and Harttia sp. tapajés 1), Apistoloricaria
sp., Brochiloricaria sp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Pterosturisoma cf. microps, Reganella

depressa, Rineloricaria daraha, Rineloricaria latirostris and Spatuloricaria evansii.

(1) Rectangular
Lithogenes wahari, Harttia duriventris, H. garavelloi, Crossoloricaria spp., Planiloricaria cryptodon and

Rineloricaria pentamaculata.

(2) Fan
Hemipsilichthys nimius, Pseudotocinclus tietensis, Harttia loricariformis, H. trombetensis, Lamontichthys spp.,

Proloricaria prolixa, Rineloricaria lanceolata and Sturisoma robustum.

(3) Inverted fan
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Harttia rondoni, Harttia sp. tapajés 1, Pseudohemiodon spp. and Pseudoloricaria laeviuscula.

(4) Quadrangular

Hypostomus ancistroides.

142. Size of first basibranchial (modified Rapp Py-Daniel, 1997 char. 66; modified Fichberg,
2008 char. 87). Cl =0.143. Rl = 0.250.

(0) Long

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Pseudotocinclus tietensis, all species of Harttia (except H. kronei,
H. leiopleura, H. longipinna, H. novalimensis and Harttia sp. S&o Roque), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Short

Hypostomus ancistroides, Isbrueckerichthys duseni, Hypoptopoma inexpectata, Plesioptopoma curvidens, Harttia

kronei, H. leiopleura, H. longipinna, H. novalimensis and Harttia sp. S&o Roque.

Comment: The first basibranchial is long (state 0) when the length is greater than the width. When

it is short (state 1), the width is approximately equal to the length.

143. Second basibranchial. Cl = 0.250. Rl = 0.571.

(0) Absent

Astroblepus sp., Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Plesioptopoma curvidens and Pseudotocinclus tietensis.

(1) Present
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Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypoptopoma inexpectata, all species of Harttia,
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

144. Shape of second basibranchial (modified Fichberg, 2008 char. 88). Cl = 0.375. Rl =
0.688.

(0) Shell-shaped

Lithogenes wahari.

(1) Nodular, vestigial
Hemipsilichthys nimius, Ancistrus multipinnis, Hypoptopoma inexpectata, Harttia carvalhoi, H. gracilis, H.
intermontana, H. kronei, H. leiopleura, H. longipinna, H. novalimensis, H. torrenticola, Harttia sp. S&o Roque

and Harttiella crassicauda.

(2) Hourglass, fan, quadrangular

All species of Harttia (except H. carvalhoi, H. gracilis, H. intermontana, H. kronei, H. leiopleura, H. longipinna,
H. novalimensis, H. torrenticola and Harttia sp. Sdo Roque), Brochiloricaria sp., Crossoloricaria spp.,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(3) Rectangular

Apistoloricaria sp., Loricaria cataphracta, Planiloricaria cryptodon, Pseudoloricaria laeviuscula and Rineloricaria

daraha.

(-) Inapplicable (absent second basibranchial)

Astroblepus sp., Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps,

Pareiorhina rudolphi, Plesioptopoma curvidens and Pseudotocinclus tietensis.
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Comment: The second basibranchial is bony in most cases, but is eventually cartilaginous. This
character concerns only the shape of the second basibranchial, contemplating bony and

cartilaginous in the same state, without differentiation.

145. Size of second basibranchial (modified Rapp Py-Daniel, 1997 char. 67; modified
Fichberg, 2008 char. 89). Cl = 0.250. Rl = 0.842.

(0) Short

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypoptopoma inexpectata, all species of Harttia
(except H. absaberi), Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,
Planiloricaria cryptodon, Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

(1) Long

Harttia absaberi, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata and Spatuloricaria evansii.

(-) Inapplicable (absent second basibranchial)

Astroblepus sp., Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps,
Pareiorhina rudolphi, Plesioptopoma curvidens and Pseudotocinclus tietensis.

Comment: The second basibranchial is short (state 0) when it is as wide as it is long. When it is

long (state 1) it is longer than wide.

146. Rakers in third basibranchial (modified Rapp Py-Daniel, 1997char. 68). Cl = 0.500. RI
= 0.000.

(0) Absent
Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma

inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,
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Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Rineloricaria
daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Present

Hemiodontichthys acipenserinus and Reganella depressa.

147. Hipobranchials (modified Rapp Py-Daniel, 1997 char. 70). Cl = 0.500. RI = 0.500.

(0) Non ossified

Astroblepus sp., Lithogenes wahari and Harttiella crassicauda.

(1) Ossified, the first pair

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus
microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

[1, 2] Kronichthys heylandi.

148. Shape of first pair of hipobranchials (modified Rapp Py-Daniel, 1997 char. 71; modified
Fichberg, 2008 char. 90; modified Paix&o, 2012 char. 42). Cl = 0.500. R1 = 0.000.

(0) Fan (Fig. 37A and B)

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus
microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia, Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,

Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria
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cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(1) Rod (Fig. 37C)

Isbrueckerichthys duseni and Metaloricaria paucidens.

(2) Hourglass (Fig. 37D)

Apistoloricaria sp. and Rineloricaria latirostris.

(-) Inapplicable (non ossified hipobranchials)

Astroblepus sp., Lithogenes wahari and Harttiella crassicauda.

149. Anterior process of first ceratobranchial (modified Rapp Py-Daniel, 1997 char. 72;
modified Fichberg, 2008 char. 91; modified Paix&o, 2012 char. 43). Cl = 0.214. Rl = 0.607.

(0) Absent

Astroblepus sp., Lithogenes wahari, Crossoloricaria spp., Hemiodontichthys acipenserinus, Limatulichthys griseus,

Loricaria cataphracta, Loricaria lentiginosa, Reganella depressa and Rineloricaria pentamaculata.

(1) Reduced, nodular like a protuberance

Apistoloricaria sp., Brochiloricaria sp., Furcodontichthys novaesi, Loricariichthys castaneus, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Rineloricaria

daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Spatuloricaria evansii.

(2) Present and short
Hemipsilichthys nimius, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma

curvidens, Pseudotocinclus tietensis, Harttia garavelloi, Farlowella oxyrryncha and Metaloricaria paucidens.

(3) Present and long
Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, all species of
Harttia (except H. garavelloi), Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp.,

Pterosturisoma cf. microps and Sturisoma robustum.
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150. Width of anterior process of first ceratobranchial (modified Fichberg, 2008 char. 92).
Cl =0.286. Rl = 0.844.

(0) Absent anterior process or reduced protuberance

Astroblepus sp., Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Same thickness of the first ceratobranchial

Hemipsilichthys nimius, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Harttia garavelloi,

Farlowella oxyrryncha, Lamontichthys spp. and Metaloricaria paucidens.

(2) Wide lamina
Ancistrus multipinnis, Hypostomus ancistroides, all species of Harttia (except H. garavelloi), Cteniloricaria

platystoma, Harttiella crassicauda, Pterosturisoma cf. microps and Sturisoma robustum.

151. Width of ceratobranchial 3 in relation to ceratobranchials 1 and 2 (modified Paixao,
2012 char. 44). Cl1 = 0.500. R1 = 0.947.

(0) Same width

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf. microps, Rineloricaria

lanceolata and Sturisoma robustum.

(1) Wider
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,

Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
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spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria latirostris, Rineloricaria

pentamaculata and Spatuloricaria evansii.

152. Anterior process of first epibranchial (modified Rapp Py-Daniel, 1997 char. 73;
modified Fichberg, 2008 char. 93). Cl = 0.111. Rl = 0.529.

(0) Absent or inconspicuous (Fig. 38A)

Astroblepus sp., Plesioptopoma curvidens, Harttia absaberi, H. dissidens, H. duriventris, Harttia cf. fowleri, H.
guianensis, H. panara, H. punctata, H. rondoni, Harttia cf. surinamensis, H. trombetensis, Harttia sp. tapajos 2,
Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp. and Sturisoma

robustum.

(1) Conspicuous (Fig. 38B)

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Pseudotocinclus tietensis, Harttia carvalhoi, H. garavelloi, H. gracilis, H. intermontana, H. kronei, H. leiopleura,
H. longipinna, H. loricariformis, H. novalimensis, H. torrenticola, H. uatumensis, H. villasboas, Harttia sp. Sao
Roque, Harttia sp. tapajos 1, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

153. Posterior process of first epibranchial (modified Fichberg, 2008 char. 94). CI = 0.067.
RI =0.462.

(0) Conspicuous

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus
tietensis, Harttia duriventris, H. garavelloi, H. gracilis, H. kronei, H. leiopleura, H. longipinna, H. panara, H.
punctata, Harttia cf. surinamensis, H. uatumensis, H. villasboas, Hemiodontichthys acipenserinus, Lamontichthys

spp., Loricariichthys castaneus, Metaloricaria paucidens, Pterosturisoma cf. microps and Reganella depressa.

(1) Absent or inconspicuous

]
152 |

—



CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

Hemipsilichthys nimius, Plesioptopoma curvidens, Harttia absaberi, H. carvalhoi, H. dissidens, Harttia cf. fowleri,
H. guianensis, H. intermontana, H. loricariformis, H. novalimensis, H. rondoni, H. torrenticola, H. trombetensis,
Harttia sp. Sdo Roque, Harttia sp. tapajés 1, Harttia sp. tapajds 2, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Rineloricaria
daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

154. Anterior process of second epibranchial (modified Fichberg, 2008 char. 95). Cl = 0.143.
RI1 =0.760.

(0) Absent or inconspicuous

Astroblepus sp., Hemipsilichthys nimius, Hypostomus ancistroides, Kronichthys heylandi, Pareiorhina rudolphi,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella
oxyrryncha, Harttiella crassicauda, Hemiodontichthys acipenserinus, Pterosturisoma cf. microps and Sturisoma

robustum.

(1) Conspicuous

Lithogenes wahari, Ancistrus multipinnis, Isbrueckerichthys duseni, Neoplecostomus microps, Hypoptopoma
inexpectata, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Lamontichthys
spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

155. Posterior process of second epibranchial (modified Rapp Py-Daniel, 1997 char. 74;
modified Fichberg, 2008 char. 96). Cl = 0.182. Rl = 0.640.

(0) Conspicuous

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Isbrueckerichthys duseni, Plesioptopoma curvidens,
Harttia gracilis, H. villasboas, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys
novaesi, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria

prolixa, Pseudohemiodon spp., Reganella depressa, Rineloricaria daraha and Spatuloricaria evansii.
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(1) Forming canal

Hemipsilichthys nimius, Hypostomus ancistroides, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, all species of Harttia (except H. gracilis and H.
villasboas), Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,

Metaloricaria paucidens, Pterosturisoma cf. microps and Sturisoma robustum.

(2) Absent

Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricariichthys castaneus, Pseudoloricaria laeviuscula,

Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

156. Shape of third epibranchial (modified Rapp Py-Daniel, 1997 char. 76; Fichberg, 2008
char. 113; modified Paixao, 2012 char. 50). Cl = 0.500. Rl = 0.905.

(0) Bar approximately straight

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Harttiella crassicauda,

Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma robustum.

(1) Bar with a median curvature

Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Loricaria
cataphracta, Loricaria lentiginosa, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,

Proloricaria prolixa and Pseudohemiodon spp..

(2) Sinusoidal
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricariichthys castaneus,
Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

157. Posterior process of third epibranchial (modified Rapp Py-Daniel, 1997 char. 76;
modified Fichberg, 2008 char. 97). Cl = 0.222. Rl = 0.632.

(0) Conspicuous
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Astroblepus sp., Lithogenes wahari, Plesioptopoma curvidens, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa, Metaloricaria paucidens, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Rineloricaria lanceolata, Rineloricaria

latirostris and Spatuloricaria evansii.

(1) Forming canal

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, all
species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,
Limatulichthys griseus, Loricariichthys castaneus, Pterosturisoma cf. microps, Reganella depressa and Sturisoma

robustum.

(2) Absent

Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Pseudoloricaria laeviuscula, Rineloricaria daraha and

Rineloricaria pentamaculata.

Comment: The posterior process of the third epibranchial forms a canal (state 1) when it turns

anteriorly in an arch, originating a tube in the dorsal portion of the third epibranchial.

158. Shape of forth epibranchial (modified Fichberg, 2008 char. 114). Cl =0.250. Rl =0.714.

(0) Sinusoidal (Fig. 39A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Neoplecostomus microps, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon,
Pseudohemiodon spp., Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) L-shaped bar (Fig. 39B)

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Proloricaria

prolixa, Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.
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(2) Bar approximately straight (Fig. 39C)

Lamontichthys spp. and Metaloricaria paucidens.

159. Size of forth epibranchial (modified Rapp Py-Daniel, 1997 char. 77). Cl = 0.333. RI =
0.750.

(0) Shorter or approximately the same size as the third epibranchial

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens, Proloricaria
prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,

Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Sturisoma robustum.

(1) Longer than the third epibranchial

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,

Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp. and Spatuloricaria evansii.

160. Rectangular flap in fourth epibranchial (modified Rapp Py-Daniel, 1997 char. 78;
modified Fichberg, 2008 char. 99). Cl = 0.200. RI = 0.840.

(0) Absent (Fig. 39A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Harttia absaberi, Apistoloricaria sp., Brochiloricaria
sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Present (Fig. 39B and C)

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus

microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
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species of Harttia (except H. absaberi), Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp.,

Metaloricaria paucidens and Sturisoma robustum.

161. Posterior process of fourth epibranchial (modified Fichberg, 2008 char. 100). Cl =0.091.
RI1 =0.500.

(0) Absent (Fig. 40A)

Astroblepus sp., Lithogenes wahari, all species of Harttia (except H. absaberi, H. gracilis, H. intermontana, H.
panara, Harttia cf. surinamensis, H. torrenticola, H. villasboas and Harttia sp. S8 Roque), Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys
acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Present (Fig. 40B)

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, Harttia absaberi, H. gracilis, H. intermontana, H. panara, Harttia cf. surinamensis, H.
torrenticola, H. villasboas, Harttia sp. S&o Roque, Cteniloricaria platystoma, Farlowella oxyrryncha and

Pterosturisoma cf. microps.

162. Branchial filaments on fourth epibranchial (modified Rapp Py-Daniel, 1997 char. 79;
modified Fichberg, 2008 char. 101). Cl = 0.333. Rl = 0.800.

(0) Present, but restricted only on the lateral
Astroblepus sp., Lithogenes wahari, Limatulichthys griseus, Loricariichthys castaneus, Proloricaria prolixa,
Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Present throughout most or all of the bone

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella

crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf. microps and Sturisoma robustum.
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(2) No filaments
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula, Planiloricaria cryptodon and

Pseudohemiodon spp..

163. Shape of third pharyngobranchial (modified Rapp Py-Daniel, 1997 char. 80; modified
Fichberg, 2008 char. 102). Cl =0.222. Rl = 0.125.

(0) Rod with expanded base

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of
Harttia (except H. absaberi and H. garavelloi), Apistoloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Planiloricaria cryptodon, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Rod
Lithogenes wahari, Hypostomus ancistroides, Neoplecostomus microps, Harttia absaberi, H. garavelloi,

Brochiloricaria sp., Loricaria cataphracta, Paraloricaria vetula and Proloricaria prolixa.

(2) Boot

Reganella depressa.

Comment: The third pharyngobranchial has a rod shape (state 1) when the anterior and posterior
extremities are the same size. It is considered a rod with an expanded base (state 0) when the

anterior extremity is thinner and the posterior extremity is wider.

164. Length of third pharyngobranchial (modified Paixao, 2012 char. 51). Cl = 0.333. Rl =
0.909.

(0) Long, when the length is greater than three times the width
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Astroblepus sp., Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Short, when the length is less than three times the width

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella

crassicauda, Metaloricaria paucidens, Pterosturisoma cf. microps and Sturisoma robustum.

165. Shape of fourth pharyngobranchial (modified Rapp Py-Daniel, 1997 char. 81; modified
Fichberg, 2008 char. 103). Cl = 1.000. R1 = 1.000.

(0) Rod

Astroblepus sp.. and Lithogenes wahari.

(1) Robust, discoidal

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(2) Reduced ossified area, nodular, surrounded by dense cartilage

Harttiella crassicauda.

Comment: As an additional information, the fourth pharyngobranchial is cartilaginous in
Astroblepus sp. and bony in Lithogenes wahari and all other examined taxa.
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166. Upper pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char. 89; Fichberg, 2008
char. 109; modified Paix&o, 2012 char. 53). Cl =0.286. Rl = 0.808.

(0) Laminar plate

Astroblepus sp., Lithogenes wahari, Isbrueckerichthys duseni, Neoplecostomus microps, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens, Proloricaria prolixa, Pseudoloricaria
laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and

Rineloricaria pentamaculata.

(1) With dorsal bony flap

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Pareiorhina
rudolphi, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda,

Lamontichthys spp., Pterosturisoma cf. microps and Sturisoma robustum.

(2) Thick plate
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,

Paraloricaria vetula, Planiloricaria cryptodon, Pseudohemiodon spp. and Spatuloricaria evansii.

167. Shape of upper pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char. 87;
modified Fichberg, 2008 char. 108; modified Paixao, 2012 char. 54). Cl = 0.500. Rl = 0.864.

(0) Ovals

Astroblepus sp., Lithogenes wahari, Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys
griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens,
Proloricaria prolixa, Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Curved club

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella

crassicauda and Pterosturisoma cf. microps.
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(2) Rectangle triangle

Lamontichthys spp. and Sturisoma robustum.

(3) Quadrangular
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Paraloricaria vetula, Planiloricaria cryptodon and

Pseudohemiodon spp..

168. Shape of lower pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char. 82;
modified Fichberg, 2008 char. 105). Cl = 1.000. RI = 1.000.

(0) Two triangular and expanded plates (Fig. 41A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf.
microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Sturisoma robustum.

(1) Two triangular and thin plates (Fig. 41B)
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricariichthys castaneus,

Pseudoloricaria laeviuscula, Reganella depressa and Spatuloricaria evansii.

(2) Plates joined together forming a large triangle (Fig. 41C)
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,

Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa and Pseudohemiodon spp..

169. Teeth of lower pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char. 85;
modified Fichberg, 2008 char. 106). Cl = 0.375. R1 = 0.800.

(0) Cover almost the entire plate (Fig. 42A)
Astroblepus sp., Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,

Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon
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spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Restricted to a small mesial triangular area (Fig. 42B)
Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Hypoptopoma inexpectata, Plesioptopoma curvidens, all

species of Harttia (except H. absaberi), Cteniloricaria platystoma, Farlowella oxyrryncha and Lamontichthys spp..

(2) Restricted to the posterior border (Fig. 42C)

Pareiorhina rudolphi, Harttia absaberi, Metaloricaria paucidens, Pterosturisoma cf. microps and Sturisoma

robustum.

(3) Absent (Fig. 42D)

Pseudotocinclus tietensis and Harttiella crassicauda.

170. Number of rows of teeth of lower pharyngeal tooth plate (modified Fichberg, 2008 char.
107). CI =0.500. Rl = 0.850.

(0) Teeth not arranged in organized rows

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, all species of Harttia (except H. absaberi), Cteniloricaria platystoma,

Farlowella oxyrryncha, Lamontichthys spp. and Loricariichthys castaneus.

(1) One row

Harttia absaberi, Pterosturisoma cf. microps and Sturisoma robustum.

(2) Two rows

Metaloricaria paucidens.

(3) More than three rows
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula,

Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella
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depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(-) Inapplicable (absent teeth in lower pharyngeal tooth plate)

Pseudotocinclus tietensis and Harttiella crassicauda.

171. Ventral surface of lower pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char.
83; modified Paix&o, 2012 char. 48). Cl =0.667. Rl = 0.875.

(0) Flat

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys
griseus, Loricariichthys castaneus, Metaloricaria paucidens, Pseudoloricaria laeviuscula, Pterosturisoma cf.
microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) With crest

Furcodontichthys novaesi, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula and Proloricaria

prolixa.

(2) Convex

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Planiloricaria cryptodon and Pseudohemiodon spp..

172. Processes of lower pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char. 84).
Cl1 =0.150. RI =0.452.

(0) Present, in the anterior margin (Fig. 43A)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Pareiorhina rudolphi,
Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of Harttia (except H. absaberi, H. dissidens, H.
duriventris, Harttia cf. fowleri, H. garavelloi, H. gracilis, H. loricariformis, H. punctata, H. uatumensis and Harttia

sp. tapajos 1) and Cteniloricaria platystoma.
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(1) Present, in the posterior margin (Fig. 43B)
Harttia absaberi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Metaloricaria paucidens,

Pseudoloricaria laeviuscula, Reganella depressa, Spatuloricaria evansii and Sturisoma robustum.

(2) Present, on both margins (Fig. 43C)

Kronichthys heylandi, Neoplecostomus microps and Pseudotocinclus tietensis.

(3) Absent (Fig. 43D)

Hypostomus ancistroides, Isbrueckerichthys duseni, Harttia dissidens, H. duriventris, Harttia cf. fowleri, H.
garavelloi, H. gracilis, H. loricariformis, H. punctata, H. uatumensis, Harttia sp. tapajos 1, Apistoloricaria sp.,
Brochiloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda,
Lamontichthys spp., Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pterosturisoma cf. microps, Rineloricaria

daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

173. Lateral sides of lower pharyngeal tooth plates (modified Rapp Py-Daniel, 1997 char.
86). C1 =0.077. Rl = 0.368.

(0) Covered with rakers with an ossified center

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus
tietensis, all species of Harttia (except H. absaberi and H. garavelloi), Apistoloricaria sp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Paraloricaria vetula, Planiloricaria cryptodon,
Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa and

Rineloricaria lanceolata.

(1) Covered with non-ossified rakers

Ancistrus multipinnis, Neoplecostomus microps, Harttia absaberi, H. garavelloi, Brochiloricaria sp., Crossoloricaria
spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Proloricaria prolixa,
Rineloricaria daraha, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma

robustum.
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174. Molariform teeth in upper and lower pharyngeal tooth plates (modified Rapp Py-
Daniel, 1997 char. 90; Fichberg, 2008 char. 111; Paix&o, 2012 char. 49). Cl = 0.333. Rl =
0.800.

(0) Absent

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens, Pseudoloricaria
laeviuscula, Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris,

Rineloricaria pentamaculata and Sturisoma robustum.

(1) Present
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Reganella depressa and

Spatuloricaria evansii.

175. Connection between lower pharyngeal tooth plates (or ceratobranchial 5) (Paixao, 2012
char. 45; modified Armbruster, 2004 char. 12). Cl = 0.500. Rl = 0.889.

(0) Absent (Fig. 41A e B)

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens, Pseudoloricaria
laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata and Sturisoma robustum.

(2) Present (Fig. 41C)
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria cataphracta, Loricaria lentiginosa,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp. and Spatuloricaria

evansii.
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Comment: When the connection between the lower pharyngeal tooth plates is absent, the
ceratobranchials 5 are thin and there is no mesial connection between them, being clearly separated
and presenting conic teeth. The presence of a connection has been described previously by
Armbruster (2004), being observed in Crossoloricaria and Loricaria. According to the author, the
ceratobranchials 5 are enlarged, thick, and sutured or held tightly together, and have molariform
teeth. According to Armbruster (2004), powdered seeds were found in the digestive system of
these two species, suggesting that these modifications in the pharyngeal plates are adaptations to
granivory. Since the seeds found were crushed, apparently this feeding habitat does not aid in the

dispersal of viable seeds.

176. Branchial rakers (modified Rapp Py-Daniel, 1997 char. 69). Cl = 0.333. Rl = 0.913.

(0) Short and few in number (Fig. 44A)

Astroblepus sp., Lithogenes wahari, Neoplecostomus microps, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria
cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula,
Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(1) Long and very numerous (Fig. 44B)

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all
species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,

Pterosturisoma cf. microps and Sturisoma robustum.

Comment: Branchial rakers are short and few in number (state 0) when the space between one
raker and another is wide, being equivalent to three or more rakers. Rakers are long and very
numerous (state 1) when the space between one raker and another is reduced, being equivalent to
one more raker. Ossification of the base of the rakers is related to the clearning and staining process
and is therefore not included in the states. Ossified base occurs in both state 0 and state 1.

Pectoral girdle
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177. Anteroventral margin of cleithrum (modified Rapp Py-Daniel, 1997 char. 140; modified
Fichberg, 2008 char. 128). Cl = 0.400. Rl = 0.875.

(0) Curved, expanded anteriorly in the lateral region

Astroblepus sp., Plesioptopoma curvidens, Farlowella oxyrryncha and Sturisoma robustum.

(1) Almost straight

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, all
species of Harttia, Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp. and Pterosturisoma cf.

microps.

(2) Curved, expanded anteriorly in the mesial region

Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

178. Lateroanterior process of cleithrum (modified Rapp Py-Daniel, 1997 char. 141). Cl =
0.429. R1 = 0.000.

(0) Absent

Astroblepus sp., Farlowella oxyrryncha and Sturisoma robustum.

(1) Small

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria  spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Proloricaria prolixa, Pseudoloricaria laeviuscula,
Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata and Spatuloricaria evansii.
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(2) Large, anterior

Paraloricaria vetula, Planiloricaria cryptodon and Pseudohemiodon spp..

(3) Large, lateral

Reganella depressa.

179. Ventral abductor fossa (modified Rapp Py-Daniel, 1997 char. 146). Cl = 0.667. Rl =
0.000.

(0) Large opening with two different depths

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma
curvidens, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria
platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp.,
Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp.,
Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Only one depression, relatively deep and closed in itself

Pseudotocinclus tietensis and Hemiodontichthys acipenserinus.

(2) Completely closed fossa

Hypoptopoma inexpectata.

180. Symphysis of cleithrum (modified Rapp Py-Daniel, 1997 char. 143). Cl = 0.133. RI =
0.350.

(0) Absent suture

Astroblepus sp., Lithogenes wahari, Kronichthys heylandi, Pareiorhina rudolphi, Harttia cf. fowleri, Harttia cf.
surinamensis, Loricaria cataphracta, Paraloricaria vetula, Proloricaria prolixa, Rineloricaria latirostris and

Spatuloricaria evansii.

(1) Partial suture
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Ancistrus multipinnis, Pseudotocinclus tietensis, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria
lentiginosa, Loricariichthys castaneus, Planiloricaria cryptodon, Pseudoloricaria laeviuscula, Rineloricaria daraha,

Rineloricaria lanceolata and Rineloricaria pentamaculata.

(2) Complete suture

Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus microps, Hypoptopoma
inexpectata, Plesioptopoma curvidens, all species of Harttia (except Harttia cf. fowleri and Harttia cf.
surinamensis), Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella
oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens,

Pseudohemiodon spp., Pterosturisoma cf. microps, Reganella depressa and Sturisoma robustum.

181. Cleithral symphysis length versus coracoid symphysis length (modified Rapp Py-Daniel,
1997 char. 142; modified Paixao, 2012 char. 64). Cl = 1.000. RI = 1.000.

(0) Equal or smaller

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma,
Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Metaloricaria paucidens, Pterosturisoma cf.
microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Twice as big

Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria

laeviuscula and Reganella depressa.

182. Symphysis of coracoid (modified Fichberg, 2008 char. 130). Cl = 0.133. Rl = 0.500.

(0) Totally connected

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Kronichthys heylandi, Pareiorhina rudolphi,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi, H. dissidens, H.
duriventris, H. guianensis, H. panara, H. rondoni, H. villasboas and Harttia sp. tapajos 1), Brochiloricaria sp.,

Crossoloricaria spp., Farlowella oxyrryncha, Hemiodontichthys acipenserinus, Metaloricaria paucidens,
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Planiloricaria cryptodon, Pseudohemiodon spp., Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris and Sturisoma robustum.

(1) Extensively connected in the posterior region, and anterior region with small disconnected area
Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus microps, Hypoptopoma
inexpectata, Harttia dissidens, H. duriventris, H. guianensis, H. panara, H. rondoni, H. villasboas and Harttia sp.
tapajos 1, Apistoloricaria sp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Proloricaria prolixa, Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria

pentamaculata and Spatuloricaria evansii.

(2) Totally disconnected

Harttia absaberi.

183. Bony lamina at anterior margin of coracoid (modified Paixao, 2012 char. 65). Cl = 0.167.
RI =0.783.

(0) Absent

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi), Apistoloricaria sp.,

Crossoloricaria spp., Farlowella oxyrryncha, Harttiella crassicauda and Sturisoma robustum.

(1) Present, covering only the lateral edges of the fossa

Plesioptopoma curvidens, Harttia absaberi, Brochiloricaria sp., Cteniloricaria platystoma, Furcodontichthys
novaesi, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria
cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata and Spatuloricaria evansii.

184. Orientation of coracoid posterior process (modified Fichberg, 2008 char. 129). CI =
0.091. RI1 = 0.286.
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(0) Inclined laterally, forming an angle greater than 15° in relation to the body axis

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Neoplecostomus microps, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria
sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Lamontichthys spp.,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Planiloricaria
cryptodon, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Spatuloricaria evansii and

Sturisoma robustum.

(1) Straight, oriented parallel in relation to the body axis (angle of 90°)

Lithogenes wahari, Kronichthys heylandi, Pareiorhina rudolphi, Hypoptopoma inexpectata, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Metaloricaria paucidens,
Proloricaria prolixa, Pseudohemiodon spp., Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris

and Rineloricaria pentamaculata.

185. Relative length of coracoid posterior process in relation to inferior margin of coracoid
(modified Rapp Py-Daniel, 1997 char. 145; Fichberg, 2008 char. 127). Cl =0.095. Rl = 0.457.

(0) Posterior process of coracoid short, smaller than the length of the inferior margin of coracoid
Astroblepus sp., Isbrueckerichthys duseni, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Harttia absaberi, Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Loricaria lentiginosa, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and

Rineloricaria pentamaculata.

(1) Posterior process of coracoid long, greater than the inferior margin of coracoid
Lithogenes wahari, Hemipsilichthys nimius, Pseudotocinclus tietensis, all species of Harttia (except H. absaberi, H.
gracilis, H. loricariformis, H. panara, H. uatumensis and Harttia sp. tapajés 2), Cteniloricaria platystoma,

Farlowella oxyrryncha, Lamontichthys spp., Loricariichthys castaneus and Sturisoma robustum.

(2) About the same size

Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Plesioptopoma curvidens, Harttia gracilis, H.
loricariformis, H. panara, H. uatumensis e Harttia sp. tapajos 2, Apistoloricaria sp., Harttiella crassicauda,
Limatulichthys griseus, Loricaria cataphracta, Metaloricaria paucidens, Pseudoloricaria laeviuscula,

Pterosturisoma cf. microps, Reganella depressa and Spatuloricaria evansii.

]
171 |

—



CHAPTER 1 - MORPHOLOGICAL PHYLOGENY

186. Pectoral skeleton (Rapp Py-Daniel, 1997 char. 147). Cl = 0.500. RI = 0.000.

(0) Not exposed

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Plesioptopoma
curvidens, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria
platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys
acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

(1) Exposed

Hypoptopoma inexpectata and Pseudotocinclus tietensis.

187. Number of pectoral-fin branched rays (modified Rapp Py-Daniel, 1997 char. 139;
modified Fichberg, 2008 char. 132). Cl = 0.600. Rl = 0.000.

(0) 12
Astroblepus sp..

(1) 9

Lithogenes wahari.

()7

Harttia leiopleura, Lamontichthys spp. and Rineloricaria daraha.

(2) 6

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia (except H. leiopleura), Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella

crassicauda, Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
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Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

Pelvic girdle

188. Shape of pelvic girdle as a whole (ratio between length and width) (modified Fichberg,
2008 char. 118). Cl = 0.143. Rl = 0.556.

(0) Rectangular, expanded, much longer than wide
Astroblepus sp., Hypostomus ancistroides, Kronichthys heylandi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Farlowella oxyrryncha, Loricaria cataphracta, Loricaria

lentiginosa, Loricariichthys castaneus, Paraloricaria vetula, Proloricaria prolixa and Spatuloricaria evansii.

(1) Rectangular, slightly expanded, longer than wide

Lithogenes wahari, Ancistrus multipinnis, Isbrueckerichthys duseni, Neoplecostomus microps, Pareiorhina rudolphi,
Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Metaloricaria paucidens, Planiloricaria cryptodon, Pseudoloricaria laeviuscula, Reganella

depressa and Sturisoma robustum.

(2) Quadrangular, as wide as it is long
Hemipsilichthys nimius, all species of Harttia, Cteniloricaria platystoma, Harttiella crassicauda, Lamontichthys spp.,
Pseudohemiodon spp., Pterosturisoma cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria

latirostris and Rineloricaria pentamaculata.

Comment: The shape of the pelvic girdle is much longer than it is wide (state 1) when the length

is approximately twice the width.

189. Internal anterior process of basipterygium (modified Rapp Py-Daniel, 1997 char. 150;
modified Fichberg, 2008 char. 119). Cl = 0.300. Rl = 0.632.

(0) Processes tips with no contact between them

Astroblepus sp., Lithogenes wahari, Lamontichthys spp. and Planiloricaria cryptodon.
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(1) Tips of the processes converge mesially and almost touch each other, connecting by a ligament,

surrounding a large median fenestra

All species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Loricaria cataphracta, Loricariichthys castaneus, Paraloricaria
vetula, Proloricaria prolixa, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) Processes connect almost completely, followed by a median fenestra

Ancistrus multipinnis, Hypostomus ancistroides, Limatulichthys griseus, Loricaria lentiginosa, Metaloricaria

paucidens and Pseudoloricaria laeviuscula.

(3) Processes connect almost completely, fused anteriorly and not followed by a median fenestra
Hemipsilichthys nimius, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina
rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, Apistoloricaria sp.,

Brochiloricaria sp., Crossoloricaria spp. and Pseudohemiodon spp..

190. Orientation of basipterygium internal anterior process (Rapp Py-Daniel, 1997 char.
152; Fichberg, 2008 char. 121). Cl = 0.333. Rl = 0.867.

(0) Anteriorly

Astroblepus sp., Lithogenes wahari, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Planiloricaria

cryptodon and Pseudohemiodon spp..

(1) Mesially

Hemipsilichthys nimius, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa,
Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.
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191. External anterior process of basipterygium (modified Rapp Py-Daniel, 1997 char. 151;
modified Fichberg, 2008 char. 120; modified Paixao, 2012 char. 66). Cl = 0.333. Rl = 0.571.

(0) Tips converge mesially and almost touch each other, being connected in the midline by a

ligament

Astroblepus sp., Isbrueckerichthys duseni and Kronichthys heylandi.

(1) Tips converge mesially and are fused in the midline, forming a pair of anterior foramen

Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata and Plesioptopoma curvidens.

(2) Present, but far from each other

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, all species of Harttia, Cteniloricaria
platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys
acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricariichthys castaneus, Metaloricaria paucidens,
Paraloricaria vetula, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria
daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(3) Absent
Lithogenes wahari, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria

cataphracta, Loricaria lentiginosa, Planiloricaria cryptodon, Proloricaria prolixa and Pseudohemiodon spp..

192. Width of laminar expansions of external anterior process of basipterygium (modified
Rapp Py-Daniel, 1997 char. 155; modified Fichberg, 2008 char. 125). Cl =0.400. Rl = 0.842.

(0) Dorsal wider than ventral
Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,

Neoplecostomus microps, Pareiorhina rudolphi and Plesioptopoma curvidens.

(1) Dorsal and ventral with similar width

All species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,

Metaloricaria paucidens, Pterosturisoma cf. microps, Spatuloricaria evansii and Sturisoma robustum.
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(2) Dorsal narrower than ventral

Kronichthys heylandi, Hypoptopoma inexpectata, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Limatulichthys griseus, Loricariichthys castaneus, Paraloricaria vetula, Pseudoloricaria laeviuscula, Reganella

depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris and Rineloricaria pentamaculata.

(-) Inapplicable (absent external anterior process of basipterygium)

Lithogenes wahari, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria

cataphracta, Loricaria lentiginosa, Planiloricaria cryptodon, Proloricaria prolixa and Pseudohemiodon spp..

193. Size of external anterior process of basipterygium in relation to internal anterior process
(modified Paixao, 2012 char. 68). Cl = 0.400. R1 = 0.500.

(0) Greater

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Isbrueckerichthys duseni, Kronichthys heylandi,
Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, all species of
Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Harttiella crassicauda, Lamontichthys spp.,
Limatulichthys griseus, Metaloricaria paucidens, Paraloricaria vetula, Pterosturisoma cf. microps, Rineloricaria

daraha, Rineloricaria latirostris, Rineloricaria pentamaculata and Spatuloricaria evansii.

(1) Equal
Furcodontichthys novaesi, Hemiodontichthys acipenserinus, Loricariichthys castaneus, Pseudoloricaria laeviuscula,
Reganella depressa, Rineloricaria lanceolata and Sturisoma robustum.

(2) Smaller

Hypostomus ancistroides.

(-) Inapplicable (absent external anterior process of basipterygium)
Lithogenes wahari, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Loricaria

cataphracta, Loricaria lentiginosa, Planiloricaria cryptodon, Proloricaria prolixa and Pseudohemiodon spp..

194. Ventrolateral process (modified Rapp Py-Daniel, 1997 char. 158). Cl = 0.231. R1 = 0.643.

(0) Conspicuous, laterally curved
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Astroblepus sp., Hypostomus ancistroides, Isbrueckerichthys duseni, Neoplecostomus microps, Plesioptopoma
curvidens, Pseudotocinclus tietensis, Harttiella crassicauda, Hemiodontichthys acipenserinus, Loricaria cataphracta,

Loricaria lentiginosa, Loricariichthys castaneus, Proloricaria prolixa and Reganella depressa.

(1) Conspicuous, ventrally expanded
Hemipsilichthys nimius, Ancistrus multipinnis, Kronichthys heylandi, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Furcodontichthys novaesi, Limatulichthys griseus, Paraloricaria vetula, Pseudoloricaria laeviuscula,

Rineloricaria latirostris and Spatuloricaria evansii.

(2) Inconspicuous, small elevation

Lithogenes wahari, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Pseudohemiodon spp.,

Rineloricaria lanceolata and Rineloricaria pentamaculata.

(3) Absent

All species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha, Lamontichthys spp., Metaloricaria

paucidens, Planiloricaria cryptodon, Pterosturisoma cf. microps, Rineloricaria daraha and Sturisoma robustum.

195. Size and shape of lateropterygium (modified Rapp Py-Daniel, 1997 char. 157; modified
Fichberg, 2008 char. 124; modified Paix&o, 2012 char. 70). CI = 0.400. RI = 0.7609.

(0) Sheet shape

Astroblepus sp. and Lithogenes wahari.

(1) Long, nail-shaped and articulated to the basipterygium by ligaments

Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus
microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis and
Harttiella crassicauda.

(2) Short, nail-shaped and articulated to the basipterygium by ligaments

Hemipsilichthys nimius, all species of Harttia, Cteniloricaria platystoma, Metaloricaria paucidens, Pterosturisoma
cf. microps, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata

and Sturisoma robustum.

(3) Very reduced, elliptical, freely soaked in soft tissue
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Brochiloricaria sp., Loricaria cataphracta, Planiloricaria cryptodon and Spatuloricaria evansii.

(4) Absent

Apistoloricaria sp., Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys
acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula and Reganella

depressa.

196. Arrector ventralis flaps (modified Rapp Py-Daniel, 1997 char. 156). CI = 0.375. Rl =
0.545.

(0) Absent or rudimentary (Fig. 45A)

Astroblepus sp., Lithogenes wahari, Isbrueckerichthys duseni, Kronichthys heylandi and Neoplecostomus microps.

(1) Conspicuous crests, anteromesially oriented, connected in the midline, forming an inverted V
(Fig. 45B)

Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Pareiorhina rudolphi, all species of Harttia,
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha,
Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricariichthys
castaneus, Metaloricaria paucidens, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(2) Very enlarged and folded crests, covering the main body of the basipterygium (Fig. 45C)

Furcodontichthys novaesi, Loricaria cataphracta, Loricaria lentiginosa, Paraloricaria vetula, Planiloricaria

cryptodon and Proloricaria prolixa.

(3) Conspicuous crests, mesially oriented, meeting at the midline, forming a single transverse crest
(Fig. 45D)

Hypoptopoma inexpectata, Plesioptopoma curvidens and Pseudotocinclus tietensis.

197. Type of connection of basipterygium symphysis (modified Rapp Py-Daniel, 1997 char.
148; modified Fichberg, 2008 char. 115). Cl = 0.250. Rl = 0.842.
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(0) Presence of a very long cartilage, with reduced anterior and posterior bone contact

Astroblepus sp., Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi,
Hemiodontichthys acipenserinus, Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria

lanceolata and Rineloricaria pentamaculata.

(1) Presence of a long cartilage, with large anterior and posterior bone contact

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella
oxyrryncha, Harttiella crassicauda, Lamontichthys spp., Pterosturisoma cf. microps, Rineloricaria latirostris,

Spatuloricaria evansii and Sturisoma robustum.

Comment: The anterior and posterior bone contact is reduced (state 0) when they correspond to
an area smaller than half the size of the cartilage. Bone contact is considered large (state 1) when

the area is greater than half the size of the cartilage.

198. Symphysis of basipterygium: type of bone contact (modified Rapp Py-Daniel, 1997 char.
149; modified Fichberg, 2008 char. 116). Cl =0.500. Rl = 0.000.

(0) Suture only in the anterior region of the cartilage

Astroblepus sp., Pterosturisoma cf. microps and Reganella depressa.

(1) Suture anterior and posterior to the cartilage

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys novaesi, Harttiella
crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta,
Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria
prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and Sturisoma robustum.
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(2) Suture only in the posterior region of the cartilage

Loricaria lentiginosa.

199. Shape of cartilage in symphysis of basipterigyum (modified Fichberg, 2008 char. 117).
Cl =0.143. R1 =0.786.

(0) Thin rectangle

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Isbrueckerichthys duseni, Neoplecostomus microps,
Pareiorhina rudolphi, Hypoptopoma inexpectata, Pseudotocinclus tietensis, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria spp., Farlowella oxyrryncha, Furcodontichthys novaesi, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus,
Paraloricaria vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria
laeviuscula, Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria pentamaculata and

Spatuloricaria evansii.

(1) Wide rectangle

Ancistrus multipinnis, Hypostomus ancistroides, Kronichthys heylandi, Plesioptopoma curvidens, all species of
Harttia, Cteniloricaria platystoma, Harttiella crassicauda, Metaloricaria paucidens, Pterosturisoma cf. microps,
Rineloricaria latirostris and Sturisoma robustum.

200. Shape of posterior process of basipterigyum (modified Rapp Py-Daniel, 1997 char. 153;
modified Fichberg, 2008 char. 122). Cl = 0.400. R1 = 0.500.

(0) Pointed
Astroblepus sp..

(1) Rounded or broad lanceolate

Lithogenes wahari, Hemipsilichthys nimius, Hypostomus ancistroides, Isbrueckerichthys duseni, Kronichthys
heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma curvidens,
Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp.,
Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus,
Lamontichthys spp., Limatulichthys griseus, Metaloricaria paucidens, Planiloricaria cryptodon, Pseudohemiodon

spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella depressa, Rineloricaria daraha,
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Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata, Spatuloricaria evansii and

Sturisoma robustum.

(2) Thin lanceolate
Ancistrus multipinnis, Farlowella oxyrryncha, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys

castaneus, Paraloricaria vetula and Proloricaria prolixa.

201. Relative size of basipterygium processes (modified Rapp Py-Daniel, 1997 char. 154;
Fichberg, 2008 char. 123). Cl = 0.200. RI = 0.385.

(0) Anterior process shorter than the posterior process

Astroblepus sp., Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys duseni,
Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata, Plesioptopoma
curvidens, Pseudotocinclus tietensis, all species of Harttia, Cteniloricaria platystoma, Farlowella oxyrryncha,
Harttiella crassicauda, Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria
paucidens, Paraloricaria vetula, Pseudoloricaria laeviuscula, Rineloricaria daraha, Rineloricaria lanceolata,

Rineloricaria latirostris and Spatuloricaria evansii.

(1) Anterior process slightly longer or equal to the posterior process

Lithogenes wahari, Lamontichthys spp., Limatulichthys griseus, Pterosturisoma cf. microps, Rineloricaria

pentamaculata and Sturisoma robustum.

(2) Anterior process longer than the posterior process
Apistoloricaria sp., Brochiloricaria sp., Crossoloricaria spp., Furcodontichthys novaesi, Hemiodontichthys

acipenserinus, Planiloricaria cryptodon, Proloricaria prolixa, Pseudohemiodon spp. and Reganella depressa.

202. Basipterygium muscular fossa (modified Rapp Py-Daniel, 1997 char. 159). Cl = --. Rl =

(0) Compact or with small and evenly distributed perforations

Astroblepus sp., Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides,
Isbrueckerichthys duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma
inexpectata, Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp.,

Brochiloricaria sp., Crossoloricaria spp., Cteniloricaria platystoma, Farlowella oxyrryncha, Furcodontichthys
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novaesi, Harttiella crassicauda, Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus,
Loricaria cataphracta, Loricaria lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria
vetula, Planiloricaria cryptodon, Proloricaria prolixa, Pseudoloricaria laeviuscula, Pterosturisoma cf. microps,
Reganella depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria

pentamaculata, Spatuloricaria evansii and Sturisoma robustum.

(1) Bone like a thin sheet, largely trabeculated, with a large foramen posteriorly

Pseudohemiodon spp..

203. Number of pelvic-fin branched rays (modified Fichberg, 2008 char. 126). Cl = 0.500. RI
=0.000.

(0) 4

Astroblepus sp. and Farlowella oxyrryncha.

15

Lithogenes wahari, Hemipsilichthys nimius, Ancistrus multipinnis, Hypostomus ancistroides, Isbrueckerichthys
duseni, Kronichthys heylandi, Neoplecostomus microps, Pareiorhina rudolphi, Hypoptopoma inexpectata,
Plesioptopoma curvidens, Pseudotocinclus tietensis, all species of Harttia, Apistoloricaria sp., Brochiloricaria sp.,
Crossoloricaria  spp., Cteniloricaria platystoma, Furcodontichthys novaesi, Harttiella crassicauda,
Hemiodontichthys acipenserinus, Lamontichthys spp., Limatulichthys griseus, Loricaria cataphracta, Loricaria
lentiginosa, Loricariichthys castaneus, Metaloricaria paucidens, Paraloricaria vetula, Planiloricaria cryptodon,
Proloricaria prolixa, Pseudohemiodon spp., Pseudoloricaria laeviuscula, Pterosturisoma cf. microps, Reganella
depressa, Rineloricaria daraha, Rineloricaria lanceolata, Rineloricaria latirostris, Rineloricaria pentamaculata,

Spatuloricaria evansii and Sturisoma robustum.

Dorsal, anal, adipose and caudal fins

204. Number of dorsal-fin branched rays (modified Fichberg, 2008 char. 42). Cl = 0.667. RI
= 0.500.

(0)6

Astroblepus sp., Litho