








27

tion in the piedmont sections of the Santo Domingo, Mas-
parro and Bocond rivers, which drain the eastern slope of
the Andes of Barinas state to the Apure river. This species
is allopatric to its congeneric species.

Etymology.—Dedicated to Donald Taphorn for his
outstanding contributions to the ichthyological knowledge
of the Venezuelan Llanos.

DISCUSSION

The genus Phenacorhamdia was recognized for the
first time as a member of a monophyletic group equiva-
lent to the current Heptapteridae by Lundberg et al. (1988).
Lundberg et al. (1991) further considered Phenacorham-
dia as a member of the Nemuroglanis subclade of Ferraris
(1988), within Heptapteridae (then referred to as Rham-
diinae). These systematic statements of Lundberg et al.
(1988, 1991) were based on information gathered from
the original description of the genus and not by direct ex-
amination of representative species of Phenacorhamdia.
Bockmann (1994) confirmed these systematic conclusions
based on osteological examination of two species of Phe-
nacorhamdia (P. boliviana and an undetermined species).
Additionally, this author provided evidence suggesting
interrelationships of Phenacorhamdia inside the Nemu-
roglanis subclade with Acentronichthys, Cetopsorham-
dia, Chasmocranus, Heptapterus, Imparales panamensis
and Imparfinis (namely, median anterior process at the
base of neural spines of most posterior vertebrae), and for
this same set of genera plus Nannorhamdia stictotonotus
(now in Imparfinis sensu Bockmann and Guazelli, 2003)
and Rhamdiopsis (namely, notch at distal angle of the tri-
angular posterior lamina of the complex centrum trans-
verse process). Bockmann (1998) offered a phylogenetic
diagnosis of Phenacorhamdia and proposed a sister group
relationship to Pariolius armillatus and a new genus, con-
sisting of two species: Imparfinis microps and an unde-
scribed form. In Bockmann’s hypothesis, Chasmocranus
has a basal position as sister to the foregoing group, i.e.
(Chasmocranus (Phenacorhamdia (Pariolius (Imparfinis
microps+the undescribed species)))), within the Nemuro-
glanis subclade of Heptapteridae. In the present study, we
found morphological evidence suggesting phylogenetic af-
finities of Phenacorhamdia with Chasmocranus, thus par-
tially corroborating the phylogenetic hypothesis advanced
by Bockmann (1998). Phenacorhamdia and Chasmocra-
nus share distinctive bifid hemal spines of the vertebrae
immediately above insertion of the anal-fin pterygiophores
(Fig. 7). Bifid hemal spines of caudal vertebrae are a de-
rived condition not present in other heptapterids. Thus,
Imparfinis microps and Pariolius possess normal (plesio-
morphic) single hemal spines. Nevertheless, the totality of
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evidence based on Bockmann (1998) suggests a closer re-
lationship of Phenacorhamdia to the clade including 1. mi-
crops and Pariolius than to Chasmocranus. Accordingly,
we tentatively suggest that there has been homoplasious
pattern of evolution of single to bifid hemal spines in Hep-
tapteridae. Verification of the condition of the hemal spines
in the undescribed species sister to . microps is pending
and could help to corroborate this homoplasious pattern,
but under the evidence accounted here, the alternatives of
independent gain in Chasmocranus and Phenacorhamdia
vs. gain/loss are equally parsimonious.

Bockmann (1998) also presented evidence that Phe-
nacorhamdia consists of two monophyletic groups of spe-
cies, one “long-snouted” group defined by a long snout,
relatively short body and nine supporting synapomorphies,
and a second “short-snouted” group with short snouts,
long and relatively slender bodies and a single supporting
synapomorphic character. Regarding relationships of the
new species described herein with these two monophyletic
groups, Bockmann (1998) already had examined Phena-

Fig. 7. Lateral views of hemal spines of vertebrae above anal
fin, right side, showing bifid condition (indicated by arrows).
A. Phenacorhamdia taphorni, MCNG 5425, 37.9 mm SL; B.
Chasmocranus longior, MBUCV-V-9817, 28.1 mm SL. Scale bar
= Imm.
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corhamdia provenzanoi (as Phenacorhamdia sp. n. B aff.
P. tenuis), and assigned it to the “short-snouted” group of
species. This hypothesis is supported by the configuration
of the neural and hemal spines of the posterior vertebrae:
these spines lie nearly parallel to vertebral column (in-

Fig. 8. Lateral views of caudal vertebrae posterior to insertion of
anal fin, left side (reversed). A. Phenacorhamdia anisura, MCNG
5310, 53 mm SL; B. Phenacorhamdia provenzanoi, MBUCV-V-
20195, 55 mm SL; C. Phenacorhamdia taphorni, MCNG 5425,
50.2 mm SL. Scale bar = Imm.

clined less than 20°) (Fig. 8).

Phenacorhamdia taphorni belongs to the “long-
snouted” group of species, based on its possession of four
of the nine synapomorphies listed by Bockmann (1998). 1.
Lateral contour of the posterior portion of the lateral eth-
moid tapered and posteriorly directed (Fig. 9). 2. A large
and conspicuous vertical fenestra in the anterior portion
of the pterosphenoid (Fig. 10). 3. Optic foramen very
reduced (Fig. 10). 4. Bony distal tip of the anterolateral
process of the basipterygium wider than at its mid-length
(Fig. 11). One character of the anterior portion of the
Meckel cartilage was not possible to verify in our work.
Phenacorhamdia taphorni lacks three synapomorphies of
the “long-snouted” group: 1. a long posterolateral projec-
tion of the premaxilla, 2. posterior portion of the lateral
ethmoid with a large basal alveolus, 3. anterior portion of
the corono-meckelian bone tapered. Instead, P. taphorni
has a less pronounced premaxillary projection than that
present in P. provenzanoi (Fig. 12). Also, Phenacorhamdia
taphorni exhibits a relatively smaller alveolus in the poste-
rior portion of the lateral ethmoid than that observed in P.
anisura and P. provenzanoi (Fig. 9), and has a shorter and
obliquely truncated anterior portion of the corono-meck-
elian bone, with a similar contour shape of that observed
in P. provenzanoi (Fig. 13). Absence of these three derived
characters in P. taphorni seems to indicate a more basal
position of this species within the “long-snouted” group.
Two putative synapomorphies of the “long-snouted” group
of Phenacorhamdia are not consistent with the character
states observed in P. provenzanoi (a member of the “short-
snouted” group). A variable condition in the size of the
basal alveolus is evidenced in P. provenzanoi. Alveoli of
a relatively similar size of those of P. anisura are present
in small individuals of P. provenzanoi and an additional
anterior alveolus separated by a bony bar is also present.
Larger individuals show a bilaterally variable condition
where the bony bar separating the anterior and posterior
alveoli disappear and both alveoli became fused to each
other, resulting in a large foramen occupying most of the
space of the basal portion of the lateral ethmoid, so this
condition could represents a different derived character.
The last putative synapomorphy (anterodorsal process of
the quadrate disconnected from the ventral margin of the
metapterygoid), is similarly developed in P. anisura, P.
provenzanoi and P. taphorni (Fig. 14), suggesting that the
level of generality for this character could be more encom-
passing within Phenacorhamdia. Nonetheless, monophyly
of the “long-snouted” group of Phenacorhamdia species
remains a solid hypothesis, given the more numerous char-
acters supporting it. In fact, one condition of the neomor-
phic opening for the exit of the optic nerve (Bockmann,
1998), seems informative as additional evidence for the
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Fig. 9. Ventral views of ethmoid region of neurocranium, showing basal alveolus (1) and posterior portion of lateral ethmoid (2). A.
Phenacorhamdia anisura, MCNG 5310, 53 mm SL; B. Phenacorhamdia provenzanoi, MBUCV-V-20195, 55 mm SL; C. Phenacorhamdia
taphorni, MCNG 5425, 50.2 mm SL. Scale bar = Imm.
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Fig. 10. Lateral views of neurocranium mid-region, left side. A. Phenacorhamdia anisura, MCNG 5310, 53 mm SL; B. Phenacorhamdia
provenzanoi, MBUCV-V-20195, 55 mm SL; C. Phenacorhamdia taphorni, MCNG 5425, 50.2 mm SL. Abbreviations: Fe, fenestra; Fr,
frontal; OF, optic foramen; ONO, optic neomorphic opening; Or, orbitosphenoid; Pa, parasphenoid; and Pt, pterosphenoid. Scale bar =
Imm.

Fig. 11. Ventral views of distal portion of anterolateral processes of basipterygium. A. Phenacorhamdia anisura, MCNG 5310, 53 mm
SL; B. Phenacorhamdia provenzanoi, MBUCV-V-20195, 55 mm SL; C. Phenacorhamdia taphorni, MCNG 5425, 50.2 mm SL. Scale
bar = Imm.
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Fig. 12. Ventral views of left premaxilla, showing posterolateral projection (indicated by arrow). A. Phenacorhamdia anisura, MCNG
5310, 53 mm SL; B. Phenacorhamdia provenzanoi, MBUCV-V-20195, 55 mm SL; C. Phenacorhamdia taphorni, MCNG 5425, 50.2

mm SL. Scale bar = Imm.

A

Fig. 13. Outline in medial view of coronomeckelian bone of left
jaw (anterior to right). A. Phenacorhamdia anisura, MCNG 5310,
53 mm SL; B. Phenacorhamdia provenzanoi, MBUCV-V-20195,
46.1 mm SL; C. Phenacorhamdia taphorni, MCNG 5425, 50.2
mm SL. Scale bar = Imm.

monophyly of this group. Phenacorhamdia anisura and
P. taphorni share a comparatively larger opening than that
of P. provenzanoi, which instead shows a slender slit re-
stricted to the horizontal axis (Fig. 10). A more exhaustive
taxonomic sampling within the genus could corroborate
the potential utility of this character as a putative synapo-
morphy of the “long-snouted” group.

The tooth morphology of Phenacorhamdia taphorni
is unusual and striking among catfishes. Both premaxillary

and dentary teeth of this species are distinctively flattened
at the tip and multicuspid (Fig. 6). Primitively, catfishes
possess conical teeth with a single pointed or more or less
truncated cusp. Exceptions to this general pattern are rare.
For example, some loricarioid groups have bicuspid teeth:
Nematogenys inermis and Trichogenes longipinnis (de
Pinna, 1998), Trichomycterus duellmani and T. spegazzinii
(Arratia and Menu Marque, 1984), and the higher loricari-
oid families Scoloplacidae, Astroblepidae and Loricariidae
(Schaefer, 1990). Nematogenys and the trichomycterids
mentioned above retain a conical shape of the teeth, with
some variation in the cusp morphology, but without a flat-
tening of the distal portion of the tooth. Astroblepids and
loricariids have flattened or bladelike teeth, but this con-
dition is markedly different from that seen in Phenacor-
hamdia taphorni, in which only the distal portion of the
teeth is flattened. Two other possibly undescribed species
of Phenacorhamdia have multicuspid teeth, one species of
the Mamoré river basin in Bolivia (MZUSP 42296) and
the other coming from a tributary of the Parand river ba-
sin (MZUSP 45901). The shared presence of multicuspid
teeth in Phenacorhamdia taphorni and these two species
suggests a less inclusive monophyletic group within the
group of species of long snout and short body of Bock-
mann (1998).

COMPARATIVE MATERIAL EXAMINED

Brachyglanis magoi: Venezuela: Bolivar: MBUCV-
V-2600, 2 CS, 47.6-50 mm SL, middle Rio Uruyen, S of
Auyantepui. Cetopsorhamdia picklei: Venezuela: Mérida:
MBUCV-V-2158, 2 CS, 23-64.9 mm SL, Rio Escalante,
where crossed by the road between El Vigia and San
Cristobal. Cetopsorhamdia orinoco: Venezuela: Barinas:
MBUCV-V-8357, 2 CS, 34.7-38.9 mm SL, Rio Bocong,
where crossed by the road between Barrancas and Bo-
conoito. Cetopsorhamdia “sp. n. c¢.” (sensu Bockmann,
1998): Brasil: Mato Grosso: MZUSP 45163, 2 CS, 29.6-
37.9 mm SL, Diamantino, creek tributary of rio Preto, at
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A B

Fig. 14. Medial view of anterior portion of suspensorium. A. Phenacorhamdia anisura, MCNG 5310, 53 mm SL; B. Phenacorhamdia
provenzanoi, MBUCV-V-20195, 55 mm SL; C. Phenacorhamdia taphorni, MCNG 5425, 50.2 mm SL. Abbreviations: Mt, metapterygoid

and Q, quadrate. Scale bar = Imm.

the entrance of Sao Francisco, rio Arinos basin. Chasmo-
cranus longior: Venezuela: Bolivar: MBUCV-V-9817, 4
CS, 28.1-75 mm SL, Rio Cuyuni, in Raudal de Kinotova-
ka, 40 km S of El Dorado. MBUCV-V-16548, 2 CS, 39.6-
71.2 mm SL, Rio Cuyuni, at km 88 of El Dorado-Santa
Elena road. Gladioglanis machadoi: Venezuela: Amazo-
nas: MBUCV-V-7293, 2 CS, 23.4-26 mm SL, Laguna Tit{,
in San Fernando de Atabapo. Goeldiella eques: Venezuela:
Amazonas: MBUCV-V-9410, 2 CS, 112.9-116.6 mm SL,
Cafio Cascaradura, Rio Orinoco basin. Imparfinis linea-
tus: Costa Rica: MBUCV-V-32675, 1 CS, 64.5 mm SL, Rio
Peje, 13 km S of San Isidro General, Puntarenas. Imparfi-
nis microps: Colombia: MPUJ 2952, 2, (1 CS, 34.6 mm
SL), 34.6-37.5 mm SL, Meta, San Martin, Vereda Monte
Bello, Rio Camoa. Imparfinis minutus: Brazil: Sao Paulo:
MBUCV-V-10930, 1 CS, 66.9 mm SL, Rio Curumbatai.
Imparfinis nemacheir: Colombia: MBUCV-V-30943, 1
CS, 89.1 mm SL, Valle del Cauca, Rio La Vieja. MBUCV-
V-33736, topotype, 1 CS, 60.3 mm SL, Tolima, Potre-
rillo, Quebrada Potrerilla, tributary of Rio Coello, upper
Rio Magdalena basin. Imparfinis spp.: Brazil: MBUCV-
V-32009, 1 CS, 87.1 mm SL, Ribeirdo Fria, tributary of
Rio Pardo, Fazenda Fria, Barra do Turvo-Iporanza road.
Colombia: MBUCV-CT-1027, 1 CS, 47.9 mm SL, Huila,
Pitalito, Rio Guarapas, at pontoon in Tasajera, Rio Mag-
dalena basin, 01°51°25”N 76°02°34.20”W. MBUCV-CT-
1028, 1 CS, 67.6 mm SL, Valle del Cauca, Rio La Vieja.
Venezuela: Amazonas: MBUCV-V-14316, 1 CS, 37 mm
SL, Rio Orinoco, in Raudal de Atures. Mérida: MBUCV-
V-9200, 1 CS, 79.6 mm SL, Pedroza, Caiio El Perdido.
MBUCV-V-9215, 3 CS, 75.2-80.9 mm SL, same local-
ity as MBUCV-V-9200. Portuguesa: MBUCV-V-8342, 2
CS, 36.8 mm SL, Rio Portuguesa, close to Nueva Flor-
ida. MBUCV-V-8353, 1 CS, 38.1 mm SL, same locality
as MBUCV-V-8342. MBUCV-V-8397, 1 CS, 55.2 mm

SL, Rio Ospino. MBUCV-V-10751, 1 CS, 71.5 mm SL,
San Carlos-Acarigua road, 3 km N of San Rafael de On-
oto. Mastiglanis sp.: Venezuela: Amazonas: MBUCV-V-
29184, 1 CS, 38.2 mm SL, Rio Corocoro, tributary of Rio
Manapiare. Bolivar: MBUCV-V-16527, 2 CS, 26.6-32.4
mm SL, Rio Cuyuni. Delta Amacuro: MBUCV-V-10998,
1 CS, 38.2 mm SL, Cafio Casacoima, where crossed by
the road between Los Castillos de Guayana and Piacoa.
MBUCV-V-10999, 5 CS, 30.3-49 mm SL, same data as
MBUCV-V-10998. Myoglanis sp.: Venezuela: Amazo-
nas: MBUCV-V-8630, 1 CS, 70.1 mm SL, Cafio Viejita,
Rio Atabapo. Pariolius armillatus: Brasil: Amazonas:
MZUSP 23532, 1 CS, Santo Antdnio do I¢d, igarapé da
Cachoeira, Cuiaud, margem esquerda do rio Icd. Phena-
corhamdia hoehnei: Brazil: Mato Grosso: MBUCV-V-
32322, 1, 22 mm SL, Rio Negro, main channel of Laguna
Corixao, 6.5 km W of rio Anhuma, rio Verde, 19°07,71’S
55°20,56’W. Phenacorhamdia somnians: Brazil: Mato
Grosso: MZUSP uncataloged, 1 CS, 63.2 mm SL, Nova
Xavantina, rio Aredes. Phenacorhamdia sp. n. A aff. P.
tenuis (sensu Bockmann, 1998): Brazil: Pard: MZUSP
30810, 2 CS, 51.4-52.7 mm SL, Caldeirao, Rio Itacaitnas.
Phenacorhamdia spp.: Bolivia: Cochabamba: MZUSP
42296 (mixed lot containing two species missidentified as
P. boliviana), P. sp 1: 1 CS, 70.5 mm SL and P. sp. 2: 1
CS, 56 mm SL, Villa Tunari, Rio Chapare, Rio Mamoré
basin. Nuflo de Chavez: MHNLS 14150, 2, 65.1-73.6 mm
SL, upper Rio Negro, tributary of Rio Baures, 15°46°05”N
62°15°00”W. Brasil: Goids: MZUSP 45901, 1 CS, 34 mm
SL, Nova Roma, povoado de Sao Teodoro, Rio das Pedras,
Rio Parana basin. Mato Grosso: MZUSP 41467, 1 CS, Alto
Araguaia, tributary creek of Ribeirdo Lajeadinho. Minas
Gerais: MZUSP 37159, 5 CS, 51.5-67.1 mm SL, Moeda,
Pedra Vermelha, river in km 10 from entrance to BR-040/
Moeda, Rio Paraopeba basin. Pard: MZUSP 42298, 1 CS,
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58.8 mm SL, Rio Itacaiunas, at the entrance of ferro. Sdo
Paulo: MZUSP 35170, 1 CS, 57.6 mm SL, Botucatu, Rio
Pardo 1 (Castelinho), Rio Paranapanema basin. Pime-
lodella cristata: Venezuela: Bolivar: MBUCV-V-3883,
6 CS, 27-65.4 mm SL, tributary of Rio Cuyuni, approxi-
mately km 33 of El Dorado-Santa Elena de Uairén road.
Pimelodella cruxenti: Venezuela: Amazonas: MBUCV-V-
14265, 1 CS, 99.3 mm SL, Rio Cataniapo, Cafio Ucuoto,
approximately 5 km from the mouth. Pimelodella odynea:
Venezuela: Mérida: MBUCV-V-11873, 2 CS, 57.4-79.3
mm SL, Rio Mocoties, tributary of Rio Chama. Pime-
lodella spp.: Venezuela: Amazonas: MBUCV-V-14398, 1
CS, 118.6 mm SL, Rio Orinoco, in Raudales de Atures.
MBUCV-V-18571, 2 CS, 76.9-88.9 mm, upper Rio Siapa.
Apure: MBUCV-V-4798, 6 CS, 83-110 mm SL, Cafio Ca-
racara, tributary of Rio Meta. Delta Amacuro: MBUCV-
V-11005, 3 CS, Brazo Imata, Rio Orinoco delta. Guarico:
MBUCV-V-5442, 11 CS, 16-60 mm SL, Rio Orituco,
where crossed by the road between Calabozo and Cazorla.
MBUCV-V-8228, 1 CS, 61.1 mm SL, Caiio Falcén, tribu-
tary of Rio Portuguesa. MBUCV-V-8341, 3 CS, 33.5-38.7
mm SL, Cafio Falcdn, tributary of Rio Portuguesa, close
to Camagudn. MBUCV-V-8425, 6 CS, 57.9-69.7 mm SL,
same locality as MBUCV-V-8341. MBUCV-V-8449, 1 CS,
Rio Portuguesa. Lara: MBUCV-V-10834, 4 CS, 42-102.2
mm SL, Rio Curarigua, tributary of Rio Tocuyo. MBUCV-
V-11001, 1 CS, 79.5 mm SL, Rio Curarigua, tributary of
Rio Tocuyo, close to Curarigua, Paso San Antonio, Pozo
La Iguana. Portuguesa: MBUCV-V-8203, 1 CS, 77.4 mm
SL, Rio Portuguesa, close to Nueva Florida. MBUCV-V-
8343, 1 CS, 66.7 mm SL, Rio Portuguesa, 10 km of Nueva
Florida. MBUCV-V-8371, 1 CS, 56.2 mm SL, Rio Bo-
cond, in Puerto Sun-Sun. MBUCV-V-12843, 2 CS, 69.1-
70.6 mm SL, Rio Bocond, in San Marcos. Rhamdia foina:
Venezuela: Bolivar: MBUCV-V-16590, 1 CS, 86.2 mm
SL, Rio Cuyuni. Rhamdia guasarensis: Venezuela: Zulia,
MBUCV-V-29622, paratype, 1 CS, 101.1 mm SL, Rio Gua-
sare, Surgencia del Tigre, 2.5 km W of Cerro Yolanda, Si-
erra de Perijd, Lago de Maracaibo basin. Rhamdia humilis:
Venezuela: Miranda: MBUCV-V-199, 2 CS, 129-131 mm,
Guatire. MBUCV-V-11692, 3 CS, 142.5-150 mm SL, Rio
Grande, Guatopo. Rhamdia quelen: Venezuela: Bolivar:
MBUCV-V-3954, 4 CS, 23.3-33.1 mm SL, Laguna La
Indiera, km 88 of Santa Elena de Uairen road. Carabobo:
MBUCV-CT-214, 1 CS, 126.2mm SL, Lago de Valencia,
Faltriquera. MBUCV- CT-215, 1 CS, 118.7 mm SL, same
data as MBUCV-CT-214. Zulia: MBUCV-V-15056, 8 CS,
23.3-57.4 mm SL, Cafiada Riecito, tributary of Rio Guaco.
Rhamdia spp.: Venezuela: Amazonas: MBUCV-V-218, 3
CS, 76-123 mm, confluence of Cafio Paru in Cafio Canna,
upper Rio Ventuari. MBUCV-V-7860, 1 CS, 128.3 mm
SL, Cafio Cascaradura, where crossed by the road between

Santa Barbara and Atabapo. Bolivar: MBUCV-V-5150,
3 CS, 70.5-96 mm SL, Cafio Cocuiza, at Taribito bridge,
close to Caicara del Orinoco. Cojedes: MBUCV-CT-109,
2 CS, 56.2-71.6 mm SL, cafio crossed by the road between
El Baul and Arismendi. Portuguesa: MBUCV-V-9156, 3
CS, 102.8-128.9 mm SL, Rio Portuguesa, where crossed
by the road between Acarigua and Guanare. MBUCV-V-
9270, 1 CS, 118.4 mm SL, Caiio El Cambf, tributary of Rio
Bocond. Sucre: MBUCV-V-8706, 2 CS, 49.8-55.8 mm SL,
Rio Guasdua, tributary of Rio Manzanares, Montalban,
close to Cumanacoa.
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