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Otocincluscocama, anew uniquely colored loricariid catfish from Peru
(Teleostei: Silurifor mes), with commentson theimpact of taxonomic
revisonsto thediscovery of new taxa

Roberto E. Reis

A new, uniquely colored species of theloricariid catfish genus Otocinclus, O. cocama isdescribed from atributary to the lower
rio Ucayali in northern Peru. The new speciesis distinguished from other Otocinclus species by two putatively autapomorphic
features, the distinct color pattern, consisting of vertically elongated blotches spanning from the dorsal midline to the ventral
border of flanks, and by a complete lateral line. The phylogenetic relationships of the new species are investigated and it is
apparently more closely related to aclade formed by O. huaorani, O. bororo, O. mariae, and O. mura. Commentson theimpact
of taxonomic revisions for the discovery and description of previously undetected biodiversity are also presented.

Uma nova espécie de bagre loricariideo de coloragéo Unica do género Otocinclus, O. cocama, é descrita de um afluente do
baixo rio Ucayali no norte do Peru. A nova espécie se distingue das demais espécies de Otocinclus por dois caracteres
supostamente autopomorficos, o padréo de coloracéo diferenciado, que consiste em marcas alongadas verticalmente desde a
linhamédiadorsal até aporcédo ventral dosflancos, e por umalinhalateral completa. Asrelacdesfilogenéticas danovaespécie
sdo investigadas e ela é aparentemente mais proximamente relacionada ao clado formado por O. huaorani, O. bororo, O.
mariae e O. mura. Ao final, sdo apresentados comentérios sobre o impacto de revisdes taxondmicas no descobrimento e
descrigéo de biodiversidade previamente ndo detectada.

K ey wor ds: Systematics, Taxonomy, South America, Neotropical, Loricarioide, Loricariidag, Phylogeny.

Introduction

The genus Otocinclus has 15 species and a few other
undescribed are already known to scientists. It was recently
revised by Schaefer (1997) who recognized 13 speciesasvalid,
five of which were originally described in that paper. The
species of Otocinclus are widely distributed in cis-Andean
South America, from northern Venezuela to northern
Argentina, usually inhabiting small to medium sized water
bodies, often associated with marginal vegetation.

Otocinclus is the most basal genus in the tribe Hypopto-
pomatini (Schaefer, 1998). It's monophyly being supported
by seven uniquely derived features (Schaefer, 1997).

A 55-year span has occurred between the description of
O. macrospilus Eigenmann & Allen, 1942 and Schaefer’s(1997)
revision of Otocinclus, wherefive new specieswere described.
After 1997, four additional species have already been found,

O. tapirape Britto & Moreira, 2002, O. mimulus Axenrot &
Kullander, 2003, the one being described in the present paper,
and another, yet undescribed, speciesfrom Peru and Colombia.
This pattern of new species being described soon after the
publication of a revision is relatively common and will be
discussed below.

During the course of an expedition of the UcamaraProject in
thelower rio Ucayali, wefound the specimensused in this paper
with aguarium fish collectors in the locality of Jenaro Herrera.
The speciesdescribed hereinis aready known and very popular
in the aquarium trade at least since 2000, where it is known as
Otocinclus*“zebra’. Theaim of thispaper isto formally describe
and make a scientific name available to this species.

Material and M ethods

Most of the methods employed in this paper follow those
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of Schaefer (1997), except as noted below. Digital images of
lateral aspect of body and dorsal view of head of individual
specimens were generated using a video digitizer. Morpho-
metric data were acquired as homologous (geometric)
landmark coordinates with the software TPSDig v. 1.11 by
James Rohlf. In addition to the 25 landmarks described by
Schaefer (1997), theend of the caudal peduncle (landmark 26)
and two extra points on a millimetric ruler were digitized.
Standard length, as well as other interlandmark distances,
was obtained with the software LMDisv. 1.0 by R. E. Reis.
Four measurements, in addition to the 13 presented by Schaefer
(1997), and standard length, were obtained as follows:
standard length [interlandmark distance 1-26], pre-dorsal
length [1-8], pre-pelvic length [1-10], pre-anal length [1-12],
and snout length [1-13]. Specimens examined are housed in
the following institutions: AMNH, American Museum of
Natural History, New York; MCP, Museu de Ciéncias e
Tecnologia, Pontificia Universidade Catélica do Rio Grande
do Sul, Porto Alegre, and MUSM, Museo de HistoriaNatural,
Universidad Nacional Mayor de San Marcos, Lima.

Otocinclus cocama, new species
Figs.1-4

Holotype. MUSM 20686, 43.5 mm SL, female, quebrada
Yanayacu (approx. 04°55’ S, 073°43' W), tributary to the cafio
of the cocha Supay in Jenaro Herrera, Provincia Requena,
Departamento Loreto, Peru; Jan 2004, employees of Mr.
Grimaldo Mendoza Oviedo collected.

Paratypes. MUSM 20687 (5,29.6-43.2mm SL), MCP 34842 (8,
+ 2 ¢&s, 29.8-40.7 mm SL + 1 tissue sample), and AMNH
233730(3, 36.4-43.8mm SL), al collected with the holotype.

Diagnosis. The following putative autapomorphies distin-
guish Otocinclus cocama from all its congeners: (1) aunique,
distinct color pattern consisting of vertically elongated
bl otches spanning from the dorsal midlineto the ventral border
of flanks(Figs. 1 and 4), and (2) acompletelateral line, without
the gap plates (midbody plates without lateral line perfora-
tions) present in other Otocinclus. In addition, the new species
can be distinguished from most other Otocinclus by its high
number of teeth (30-45 in premaxillaand 23-36 in dentary vs.
10-29 and 9-22 in most species except O. huaorani Schaefer,
1997[18-34 and 16-30], O. mura Schaefer, 1997 [22-30 and 18-
27], and O. bororo Schaefer, 1997 [17-31 and 17-26]). From O.
huaorani, O. mura, and O. bororo, the new species can be
further distinguished by the presence of asmall metapterygoid
channel (vs. absent in these three species), and by having
one W-shaped mark in the caudal fin (vs. two W-shaped mark
in the above three species).

Description. Standard length of examined specimens 29.6-
43.8 mm SL. Other morphometric data presented in Table 1,
countsin Table 2.

Body moderately short, robust. Dorsal profile of head from
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snout tip to dorsal-fin origin straight to slightly convex;
slightly concave between snout tip and nares. Dorsal profile
of trunk from dorsal-fin origin to caudal peduncle straight to
dlightly concave. Ventral profile of head and abdomen from
snout tip to anus straight, transversely flat. Ventral profile of
trunk slightly concave between anal-fin origin and caudal fin.
Snout rounded, rostrum convex; region anterior to nares
slightly depressed. Greatest body depth at dorsal-fin origin,
19.8-24.9% SL_. Body between pectoral and pelvic-fin origins
ovoid in cross section; trunk ovoid and compressed in cross
section anteriorly, progressing to slightly rectangular towards
caudal fin. Dorsal and ventral surface of cauda peduncle
dlightly flattened; margins of dorsal and ventral lateral plate
series bearing enlarged odontodes forming ridge-like keels,
especially pronounced in smaller individuals.

Head depressed. Eyesmoderately large, visiblefrom ventral
side. Orbit length 18.5-25.9% HL ; positioned approximately
midway between snout tip and compound pterotic posterior
process; distance between orbit margin and ventral surface of
head lessthan half orbit length. Dorsal irisdiverticulum absent.
Lateral ethmoid with small subnasal lamina.

Dorsd finll, 7; origin approximately at or slightly beyond
vertical through pelvic-fin origin; when depressed, reaching
to vertical line through end of anal-fin base. Nuchal plate
narrow, roughly triangular, articul ated with VV-shaped, dorsal -
fin spinelet; dorsal-fin locking mechanism functional. Pectoral
finl, 6; reaching to middle of pelvic fin length. Pectoral pore
present on skin above pectoral-fin insertion, below lateral
process of cleithrum. Pelvicfin |, 5; when depressed reaching
beyond anus but not reaching anal-fin origin; skin flap on
dorsal surface of unbranched pelvic-finray of males. Anal fin
I, 5. Caudal finl, 7/7, 1; upper caudal fin lobe slightly longer
than lower one. Dorsal procurrent rays4-5; ventral procurrent
rays 5 (in two c&s specimens).

Total plates in middie lateral series 22-24, usually 23.
Lateral line almost complete, pored tubes visible from
compound pterotic to caudal peduncle; 1-3 most posterior
plates in middle series without lateral line. Total vertebrae
28 (in two c& s specimens). Abdomen completely covered
by paired series of 4-7 (usually 5-6) large, sickle-shaped
lateral plates, intervening region covered by smaller, squarish
to rounded plates of irregular size and spacing, usually
arranged in 1-2 longitudinal series;, median plates extending
posteriorly beyond lateral abdominal plate seriesto middle
of branched pelvic fins forming triangular pre-anal shield.
Subopercular plate present and well developed. Pelvic girdle
completely exposed ventrally and covered with odontodes;
arrector fossae closed.

Odontodes evenly distributed and regularly arranged on
head and body. Enlarged odontodes on anterior and lateral
snout margin, dorsal-, pectoral-, and pelvic-fin spines, and in
row along lateral corners of slightly flattened dorsal and
ventral caudal peduncle region. Males with small contact
organ formed by swirl of odontodes (Fig. 3) at ventral margin
of caudal fin base.

Premaxillary teeth 30-45, mandibular teeth 23-36. Oral disk
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Fig. 1. Otocinclus cocama, holotype, MUSM 20686, 43.5 mm SL, femal e, quebrada Yanayacu, Jenaro Herrera, L oreto, Peru.

roundish, covered with small papillag; margin of lower lip
heavily fringed; maxillary barbel short, itsfree portion about
one fourth to one third of orbit length.

Color inlife. Ground color of head and dorsum bluish whiteto
dlightly creamy yellowish. Dorsum of head and snout between
nares black. Lateral portions of snout and postorbital region of
head &l so black, leaving narrow, V-shaped white band beginning
at snout tip, passing through nares and above orbits, and

progressing laterally through compound pterotic. Ventral mar-
gin of snout darkened but head otherwise white or paleyellow-
ish ventrally. Medial portions of compound pterotic, parieto-
supraoccipital, and first pre-dorsal plate black or dark gray.
Color pattern of dorsum of body and flanks formed by four
black or dark gray, saddle-shaped blotches; one at origin of
dorsal fin, second behind dorsal-fin base, third between dorsal
and caudal fins, and fourth at base of caudal fin. These dorsal
markings always prolonged ventrally into flanks, in wide, vel-
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Fig. 2. Caudal fin of Otocinclus cocama, holotype, MUSM
20686, 43.5mm SL, female, quebradaYanayacu, Jenaro Herrera,
Loreto, Peru.

vet black, transverse bands, usually duplicated or forming
roundish blotchesin large specimens (Fig. 4). Additional layer
of dark gray pigment in subjacent skinformwithlatera blotches
inconspicuous lateral stripe. Some pigmentation sometimes
scattered or forming few dotsonlateral portion of belly, between
pelvic and ana fins, and on ventral face of caudal peduncle.
Fins mostly hyaline. Outer face of pectoral spine pigmented
with black; small patch of black chromatophores on unbranched
pelvic- and anal-fin rays, sometimes on first branched anal-fin
ray. Dorsal fin black at origin and with widetransverse, roughly
triangular black band from spine to last branched ray, but
leaving base and tip of rays white. Black spot on dorsal-fin
spineand first branched ray sometimesdivided intwo patches.
Caudal finwith W-shaped verticd bandindistal half, but leaving
narrow hyaline band at margin. Base of two central caudal-fin
rays usually black, as prolongation of last caudal peduncle
black blotch (Fig. 2).

Color in alcohol. Color pattern as in living specimens, but
white background turns into pale yellowish and black
markings become faded or brownish (Fig. 1).

Sexual dimorphism. Males of Otocinclus cocama are less
common and smaller than females (the only two males
examined out of 20 specimensare 30.4 and 36.2 mm SL). As
usually among hypoptopomatines, males of Otocinclus
cocama have aconical urogenital papillabehind the anal tube,
which is not present in females. Also, males possess a skin
flap on the dorsal surface of the unbranched pelvic-fin ray,
whichisabsent infemales. Finally, maleshaveasmall contact
organ formed by an odontode swirl (Fig. 3) at ventral margin
of the caudal peduncle, near the caudal fin base.

Distribution. Otocinclus cocama is so far known from its
typelocality, in the quebrada Yanayacu, near Jenaro Herrera,
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Loreto, Peru (Fig. 5). This species has been in the aquarium
trade since early 2001 and is quite common in the aguarium
shopsin lquitos, Peru, being likely to occur in other placesin
lower Ucayali and Marafion rivers.

Ecology. Thetypelocality of Otocincluscocamaisamedium
size creek, with clear water and lots of marginal vegetation.
According to the collectors, the fishes are usually caught by
seining and dipnetting in that vegetation.

Etymology. Otocinclus cocama is hamed after the Cocama-
Cocamilla Indians that used to be dominant in the lower
Ucayali and Mararfion rivers. The present estimations point
toalittlemorethan 10,000 peoplein Peru, plusafew hundreds
in Colombiaand Brazil. During the last century, the Cocama
culture has been mostly assimilated by the regional society,
losing their language and identity, being thus threatened as a
group. The name is treated as a noun in apposition.

Discussion

Otocinclus cocamaisreadily distinguished from all other
Otocinclus species by its complete lateral line and higher
number of teeth, as detailed in the diagnosis above. The most
striking feature, however, is its unique color pattern, which
caused aquarists worldwide to call it Otocinclus “zebra’
(Wendenburg, 2001; Evers& Seidel, 2002).

The phylogenetic relationships of Otocinclus cocama
was investigated, although a full phylogenetic analysis is
not presented here, and is deferred to a future paper by
Pablo Lehmann, who is describing another new Otocinclus
species. Otocinclus cocama ismost probably closely related
to the clade “B” of Schaefer (1997). It shares all characters

Fig. 3. Cauda peduncle of Otocincluscocama, paratype, MCP
34842, 36.2 mm SL. Odontode swirl forming a contact organ
(arrow), a male sexual dimorphism in the arrangement of
odontodes near the caudal-fin base.
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Fig. 4. Live specimen of Otocinclus cocama, collected in Peru in 2000; not preserved. Photo by Ingo Seidel.

(but characters 6 and 7 not examined) that are synapomorphic
to the genus, according to Schaefer (1997): (1) Mesethmoid
bifurcate, with expanded anterolateral buttress [character 1
of Schaefer (1997)]; (2) absence of the ventral lateral ethmoid
ridge [character 3]; first epibranchial flange present
[character 9]; and (3) esophageal diverticulum expanded as
accessory air bladder [character 26]. It also possesses at
least part of the derived features of Schaefer’s (1997) vestitus
clade: (1) Lateral ethmoid with expanded subnasal lamina
[character 2]. Two other features of the vestitus clade are
ambiguous in the new species. (2) a reduced number of
vertebrae [character 10] does not occur in O. cocama, which
has 28 vertebrae. This high vertebrae count can be either
reversed and autapomorphic in O. cocama, or be a
synapomorphy of O. cocama and O. mura; (3) twenty-three
of fewer total lateral plates[character 15] isalso not present
in O. cocama. The alternative state of having 24 or more
plates, asin O. affinis Steindachner, 1877, O. flexilis Cope,
1894, and O. mura, however, isalso not the case, asthe new
species has 22-24 lateral platesin the middle series.
Likewise, charactersdefining Schaefer’s (1997) clade“A”
arepresent in O. cocama: (1) nuchal plateroughly triangular,
with lateral margins reduced [character 11]; and (2) caudal
fin with paired W-shaped marks [character 22]. Otocinclus
cocama, however, possess only one, well defined, W-shaped
mark in the caudal fin, probably representing a second
derived state for this character. Whether the new species
lost the anterior W-shaped mark or the two marks became
fused in uncertain. Of thetwo charactersdefining the“ orbis’
clade, only oneispresentin O. cocama: (1) irisdiverticulum
absent [character 25]. The other character used by Schaefer
to define the “orbis” clade was (2) the loss of the
metapterygoid channel [character 5]. Otocinclus cocama has
asmall laminar shelf on the metapterygoid, forming asmall
channel. This metapterygoid channel can be either reversed

and autapomorphic in O. cocama, or be a synapomorphy of
O. cocama and O. mariae.

One single character was used to define the clade “B”,
and that is an increased number of teeth in both premaxilla
and dentary [character 27]. Otocinclus cocama has the
highest teeth counts among Otocinclus species, and thus
the derived condition for this character. Finally, Schaefer’s
clade“E” (O. bororo, O. mariae, and O. mura) isdefined by
onefeature: eight or more canal-bearing platesin the anterior
field of the lateral line [character 18]. Otocinclus cocama
has acomplete lateral line, without the typical gap plates of
other Otocinclus species. Possessing acomplete lateral line
can be viewed as having more than eight anterior field canal-
bearing plates, thusincluding O. cocamain clade“E”. More
likely, however, having a complete lateral line is a second,
derived state for character 18, and to resol ve the relationships
of O. cocamaintheclade“B”, additional characterswill be
necessary.

Besides the obvious benefits taxonomic revisions
providefor theinventory and understanding of biodiversity,
they play another, not always acknowledged, significant
role in the discovery and description of additional
biodiversity. Last species of Otocinclus described prior to
Schaefer’s (1997) revision was O. macrospilus. A 55-year
span has occurred between the description of O. macrospilus
and Schaefer’srevision of Otocinclus. After 1997, however,
four additional new species have already been detected, O.
tapirape, O. mimulus, O. cocama, and another speciesfrom
Peru and Colombia being described by Pablo Lehmann (pers.
comm.). Fish groups that deserve a taxonomic revision are
usually confuse, with unsettled taxonomies, and with
difficult to identify species, features that often preclude the
unambiguous detection of undescribed taxa. Taxonomic
revisions of such groups allow researchersto find and more
easily identify previously undetected diversity, because
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information becomes clearly arranged and organized in the
revisions.

Additional, similar cases of previousy undetected diversity
of fishes being described soon after the publication of a
taxonomic revision are present in the literature. Curimata
acutirostrisVari & Rel's, 1995 wasdescribed six years after the
revision of Curimata by Vari (1989). Last Curimata species
described prior to theworks of Vari (1984, 1989) was C. muridli
Allenin Eigenmann & Allen, 1942. Xenurobrycon polyancistrus
Weitzman, 1987 was described soon after the revision of
Xenurobrycon by Weitzman & Fink (1985). Last and only
species described prior to the revision was X. macropus Myers
& MirandaRibeiro, 1945. Pogonopoma obscurum Quevedo &
Reis, 2002 was published four years after the revision of the
tribe Rhinglepini by Armbruster (1998). Last Rhinelepini species
described prior to Armbruster’ s revision was Monistiancistrus
carachama Fowler, 1940 (syn. Pseudorinelepis genibarbis
[Valenciennes, 1840]). Gymnogeophagus setequedas Reis,
Malabarba & Pavanelli, 1992, and Gymnogeophagus che
Casciotta, GOmez & Toresanni, 2000, were both described after
therevision of Gymnogeophagusby Reis& Ma abarba (1988).
Last species of Gymnogeophagus described prior to the
revision was G. cyanopterus Miranda Ribeiro, 1918 (syn. G.
balzanii [Perugia, 1891)).

Previously undetected diversity detected and described
soon after taxonomic revisionsis also found broadly among
other taxa. For example, among Neotropical spiders, Acacesia
graciosa Lise & Braul Jr., 1995 was described immediately
after arevision of Acacesia by Glueck (1994). L ast species of
Acacesia described prior to Glueck’s revision was A.
pentagona Caporiaco, 1954 (syn. A. cornigera Petrunkevitch,
1925). Another example among Neotropical snakes is the
descriptions of Echinanthera cephalomaculata Di-Bernardo,
1994 and E. cephal ostriata Di-Bernardo, 1996, published soon
after the revision of Echinanthera by Di-Bernardo (1992).
Last species of Echinanthera described prior to the revision
was Liophis insignissimus Amaral, 1929 (syn. E. persimilis
[Cope, 1869)).

For this reason, taxonomic revisions of genera and other
supraspecific taxa play adoublerolein our understanding of
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Table 1. Descriptive morphometrics of Otocinclus cocama.
Values are given for the hol otype and ranges given for the 16
remaining specimens. SOC = parieto-supraoccipital posterior
process, SD = standard deviation; Hol = holotype.

Character Hol. N Low High Mean SE
Standard length (mm) 435 16 296 438 382 47
Percents of standard length
Head length 266 16 278 386 309 28
Body depth 234 16 198 249 229 15
Trunk depth at Anal origin ~ 22.1 16 186 21.8 204 08
Caudal peduncle depth 172 16 156 173 164 0.6
SOC to Dorsal origin 139 16 92 136 111 13
Cleithrum to pelvic origin -~ 12.1 16 108 139 125 09
Pelvic to anal origin 198 16 183 207 197 07
Trunk length 431 16 393 440 420 1.2
Predorsal length 444 16 436 457 448 07
Prepelvic length 431 16 426 461 439 1.0
Preanal length 629 16 61.8 656 634 12
Percents of head length
Snout width 388 16 27.7 403 360 29
Interorbital width 707 16 526 667 611 39
Internasal width 264 16 203 249 225 14
Nares diameter 14.1 16 114 153 127 1.0
Snout length 505 16 373 489 439 28

Orbit length 259 16 185 258 228 1.7

the biodiversity, settling the current taxonomic and nomen-
clatural situation of a given taxon, and thus fostering the
discovery of additional undescribed diversity.
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Table 2. Frequency distribution and summary statisticsfor meristics of Otocinclus cocama. Hol otype values are marked with
an asterisk. N = number of individual counted, SE = standard error of the mean; ** = counted in c& s specimens

Character Frequency Distribution N Mean SE
Left total lateral plates 23(11%) 24(6) 17 233 0.12
Right total lateral plates 22(1) 23(15%) 24(1) 17 23.0 0.09
Left lateral abdominal plates 4(1) 5(5) 6(8) 7(3*%) 17 5.8 0.19
Right lateral abdominal plates 42y 5(7%) 6(7) 7(1) 17 5.4 0.19
Left premaxillary teeth 30(2) 31(1) 34(1) 35(2) 37(3%) 38(1) 39(1) 44(1) 12 356 1.17
Right premaxillary teeth 30(2) 32(1) 34(1) 36(2) 38(1) 39(1)40(2) 41(1) 45(1%) 12 36.7 1.34
Left mandibular teeth 23(1)27(2) 29(1) 30(1) 31(1) 32(2) 33(1) 34(1) 36(1*) 11 304 1.11
Right mandibulary teeth 24(2) 27(1) 28(1) 29(1) 31(3) 33(1) 34(1) 35(1*) 1 297 112
Dorsal procurrent rays ** 4(1) 5(1) 2 4.5 -
Ventral procurrent rays ** 5(2) 2 5.0 -
Total vertebrae ** 28(2) 2 28.0 -
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