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RESUMO

Atualmente, Loricariidae (Siluriformes) constitui a maior familia de bagres na regido neotropical,
com 1.039 espécies consideradas validas. Os taxons sdo facilmente reconhecidos por suas
caracteristicas morfoldgicas: corpo alongado, placas 0sseas, odontddeos, cabeca comprimida e
labios em forma de ventosa, além de possuirem habitos alimentares especializados. Alguns
loricarideos como Hypostomus grupo cochliodon, Panaque e Panagolus, mantém uma
morfologia dentéria adaptada para o consumo demadeira. Esta preferéncia alimentar esta
relacionada com a denti¢cdo em forma de colher observada nestes taxons. O presente estudo tem
por objetivo descrever dentes fosseis de Loricariidae provenientes de um afloramento localizado
a margem direita do Rio Jurua, denominado PRJ-26, Municipio de Marechal Thaumaturgo,
Estado do Acre (AC), Brasil. Os espécimes foram obtidos de sedimentos provenientes de camada
conglomeratica da Formacao Solimdes (Nedgeno) pelo método screen washing, e ap6s triagem
sob microscépio estereoscopio foram depositados na Colecdo Cientifica do Laboratorio de
Paleontologia do Campus Floresta da Universidade Federal do Acre, Cruzeiro do Sul, AC. O
referido material é composto por 28 fragmentos dentérios, sendo que a maioria apresenta fraturas
e perda das hastes de implantacdo. Os dentes sdo atribuidos a duas subfamilias de Loricariidae:
Hypostominae e Loricariinae. Os Hypostominae, ao qual detém a maioria dos espécimes, foram
classificados como: (i) Hypostomus grupo cochliodon (11 espécimes), apresentando coroa
dentarias largas, de tamanho variados, e a presenca de uma cuspide lateral, com diferentes formas
e angulos; (ii) cf. Panaque sp. (11 espécimes) com coroa robusta, concava e unicuspidada, (iii) e
cf. Ancistrus sp. (um espécime) com coroa de forma simples, unicuspide, longa, espatulada e
com o apice arredondado. Os Loricariinae, por sua vez, foram identificados ao nivel de tribo: (i)
Loricariini indeterminado (quatro espécimes), com coroas bifidas, dois lobos parcialmente
fusionados, sendo um lobo proeminente, e com o apice arredondado; (ii) Hartiini indeterminado,
um Unico espécime apresentando a coroa dentaria bifida, sendo seus lobos fusionados e
delimitados apenas por um sulco. Os estudos de fésseis do afloramento PRJ-26 ainda estdo em
fase inicial, ndo sendo seguro afirmar de forma conclusiva uma idade para o afloramento.
Contudo, séo notadas semelhancas entre o canal de conglomerado do afloramento PRJ-26 com
outras localidades que inclui registros de restos de Loricariidae no Cenozoico sul-americano,
sobretudo na regido Norte da América do Sul, que correspondem a idades do Mioceno médio-
superior.

PALAVRAS-CHAVE: Amaz6nia Ocidental, Cascudos, Nedgeno, Ictiolitos, Morfologia.



ABSTRACT

Today, Loricariidae (Siluriformes) is the largest catfish family in the Neotropical region, with
1,039 species considered valid. The taxa are easily recognized by their morphological
characteristics: elongated body, bony plates, odontodes, compressed head and suckermouth and
for having specialized feeding habits. Some loricariids such as Hypostomus group cochliodon,
Panaque and Panagolus, maintain a diet based preferentially on wood. This dietary preference is
related to the spoon-shaped dentition observed in these taxa. The present study aims to record
fossil teeth of Loricariidae from an outcrop located on the right bank of the Jurua River, named
PRJ- 26, Municipality of Marechal Thaumaturgo, State of Acre (AC), Brazil. The specimens
were obtained from conglomeratic layer sediments of the Solimdes Formation (Neogene) by the
screen washing method, and after sorting under a stereoscopic microscope they were deposited in
the Scientific Collection of the Paleontology Laboratory of the Campus Floresta of Universidade
Federal do Acre, Cruzeiro do Sul, AC. This material is composed of 28 dental fragments, most
of which present fractures and loss of the implantation stems. The teeth are assigned to two
subfamilies of Loricariidae: Hypostominae and Loricariinae. The Hypostominae, which hold
most specimens, were classified as: (i) Hypostomus cochliodon group (11 specimens), presenting
the dental crowns wide, of various sizes, and the presence of a lateral cuspid, with different shapes
and angles; (ii) cf. Panaque sp. (11 specimens) with a strong, concave and unicuspid crown, (iii)
and cf. Ancistrus sp. (one specimen) with a simple, unicuspid, long, spatulate crown with a
rounded apex. The Loricariinae, in turn, were identified at the tribe level: (i) Loricariini indet.
(Four specimens), with bifid crowns, two partially fused lobes, one lobe being prominent, and
with a rounded apex; (ii) Hartiini indet., a single specimen showing a bifid crown, its lobes being
fused and delimited only by a groove. Knowledge of loricariid fossils in the South American
Cenozoic includes records for the Miocene of Argentina, Colombia, and Peru and Venezuela,
most of which are classified as Loricariidae indet. Fossil studies of outcrop PRJ-26 are still in
early stages, so it is not safe to conclusively state an age for the outcrop. However, similarities
are noted between the conglomerate channel of outcrop PRJ-26 with other localities that include
records of Loricariidae remains in the South American Cenozoic, especially in the northern region
of South America, which correspond to middle-superior Miocene ages.

KEY WORDS: Western Amazon, Cascudos, Teeth, Fossils, Morphology.
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1 INTRODUCAO
1.1 Aspectos Gerais de Loricariidae

Loricariidae compreende a maior familia de Siluriformes, possuindo atualmente 1039
espécies consideradas validas (FRICKE et al., 2022). A familia Loricariidae é representada por
bagres neotropicais facilmente reconhecidos por suas caracteristicas morfologicas (Figura 1). O
corpo geralmente é alongado e coberto por placas dsseas, e com presenca de odontdédeos
recobrindo a superficie. A cabeca é comprimida dorso-ventralmente, com os labios modificados
em forma de uma “ventosa”, localizados ventralmente e com formato de um disco. Os dentes sao
bifidos, com as cUspides assimétricas, tornando-os altamente especializados, fazendo com que
esses animais se tornem generalistas, e tenham uma diversificacdo em suas dietas (e.g., algas,
pequenos invertebrados, detritos e madeira) (TEUGELS, 1996; ARMBRUSTER, 2004; DIOGO,
2004; COVAIN & FISCH-MULLER, 2007; LUJAN et al., 2012).

Figura 1. Representagdes da morfologia de Loricariidae. Hypostomus kopeyaca Carvalho, Lima & Zawadzki, 2010:
A, vista dorsal; B, vista lateral; C, vista ventral. Hypostomus basilisko Tencatt, Zawadzki & Froehlich, 2014: D,
Detalhes da boca e Dentes; E, placas dsseas recobertas por odontédeos. Imagens: A-C, adaptadas de Carvalho et al.
(2010); D-E, adaptadas de Tencatt et al. (2014).
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Representantes da familia Loricariidae sdo conhecidos popularmente como “cascudos,
cascudinho, bodo, caris ou bagres blindados”. Essas nomeag¢des muito se devem a cobertura
corporal dos loricarideos, que fornece a esses peixes uma espécie de “protecdo”. Devido ao
enorme poder de adaptacdo a diferentes ambientes, os loricarideos alcangaram uma ampla
distribuicdo por toda Regido Neotropical (Figura 2). As espécies de Loricariidae caracterizam-
se por serem bentonicas e normalmente ligadas a substratos, rochas ou troncos, com isso, 0s
ambientes ocupados por elas variam desde pequenos afluentes ou canais de grandes rios, com
corpos fluviais Iénticos ou l6ticos a ambientes lacustres. Os loricarideos sdo essencialmente de
agua doce, com pouca tolerancia a salinidade, exceto por algumas espécies de Ancistrus e
Hypostomus, que as vezes s@o encontradas em aguas salobras de ambientes estuarinos. Em sua
maioria sdo cisandinos, mas algumas espécies habitam os Andes Ocidentais na porcdo norte do
continente sul-americano (SUZUKI et al., 2000; DIOGO, 2004; COVAIN & FISCH- MULLER,
2007; FERRARIS, 2007; LUJAN & ARMBRUSTER 2012; LUJAN et al., 2015,
MALABARBA & MALABARBA, 2020).
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Figura 2. Distribuicdo atual de Loricariidae na Regido Neotropical (evidenciada em verde). Adaptado de Bogan
& Agnolin (2019).
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Os loricarideos possuem diferencas significativas de tamanho entre as espécies de suas
diferentes subfamilias. Alguns Hypoptomatinae adultos ndo excedem 30 mm de comprimento
padrdo, enquanto algumas especies dos genéros Acanthicus e Pseudoacanthicus podem alcancar até
um metro (SCHAEFER 1997; LUJAN et al., 2017). Outro fator importante entre os loricarideos
é seu comportamento reprodutivo, em especial alguns membros da subfamilia Loricariinae, que
apresentam caracteres sexuais dimorficos presentes nos machos, indicando a maturagdo sexual
do individuo. As alteragdes notadas séo: o desenvolvimento de odontddeos nas laterais da cabeca,
modificacdo nos primeiros raios das nadadeiras peitorais e pélvicas, espessamento dos dentes
pré-maxilares e extensao do filamento nos raios condutores (ISBRUCKER, 1980; RAPP PY-
DANIEL & COX FERNANDES, 2005).

Estudos taxondmicos e sistematizacdo da familia Loricariidae teve inicio no século XI1X
(EIGENMANN & EIGENMANN, 1890; REGAN, 1904; EIGENMANN, 1910; GOSLINE,
1945; BOESMAN, 1971; ISBRUCKER, 1980; HOWES, 1983). Recentemente, novos estudos
cladisticos foram propostos a partir de relacdes filogenéticas em nivel de subfamilias, baseados
em caracteres morfolégicos (SCHAEFER, 1987, ARMBRUSTER, 2004, 2008; REIS et al.,
2006). Outros estudos incluem também filogenia molecular (MONTOYA-BURGOS et al., 1998;
CHIACHIO et al., 2008, CRAMER et al., 2011; ROXO et al., 2012, 2019; COVAIN et al.,
2016; LUJAN et al., 2015, 2017). A mais recente classificacdo apresentada por ROXO et al.
(2019), baseada em dados filogendmicos, reconhece a divisdo de Loricariidae em seis
subfamilias  (Figura 3): Delturinae, Rhinelepinae, Loricariinae, Hypostominae,
Hypoptopomatinae e Lithogeninae. A classificacdo filogenética, proposta por Roxo et al. (2019),
assemelha-se ao estudo baseado em caracteres morfologicos apresentados por Armbruster (2004)

e os estudos gendmicos realizados por Lujan et al. (2015).

— Hypostominae

— Hypoptopomatinae
Loricariinae

Rhinelepinae
Delturinae

OBPILIBOLIO|

Lithogeninae

Figura 3. Filogenia da familia Loricariidae, ilustrando as relacdes entre as subfamilias, baseado em estudos
genéticos. Adaptado de Roxo et al. (2019).
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1.2 Registro Fossil de Loricariidae

Os loricarideos estdo representados no registro fossil principalmente por restos
esqueléticos isolados (e.g., espinhos de nadadeiras peitorais, placas dérmicas, dentes e vértebras).
Achados com partes articuladas sé@o raros, apenas trés dos 16 registros fosseis de Loricariidae
foram descritos a partir de restos mais completos: Taubateia paraiba, cujo neurocranio se
encontra articulado com a primeira vértebra, trés espinhos de nadadeira peitoral isolados e placas
dérmicas (MALABARBA & LUNDBERG, 2007), e Acanthicus sp., espécime com corpo
articulado e parcialmente preservado, registrado por Bogan & Agnolin (2020). A grande maioria
dos fésseis foi encontrada em afloramentos com idades entre 0 Mioceno médio ao Mioceno
superior (Tabela 1). Durante o Paledgeno, os loricarideos também foram reportados, sendo o
registro mais antigo proveniente da localidade TAR-21 da Formag&o Shapaja (transicdo Eoceno—
Oligoceno), regido de Pozo, Peru (ANTOINE et al., 2021). Registros mais jovens sdo
provenientes de afloramentos localizados na Argentina e Venezuela, respectivamente Plioceno e
Pleistoceno (VALLONE et al., 2017; CARRILLO-BRICENO et al., 2021 a,b).

Na América do Sul, os registros séo ricos e diversificados, mas existe uma desarmonia na
construcdo dos conhecimentos taxonémicos, geoldgicos e ambientais entre os taxons (ARRATIA
& CIONE, 1996). Cerca de 6.000 espécies de peixes compBem a atual fauna da Regido
Neotropical (DAGOSTA & DE PINNA, 2019). Essa grande diversidade possui uma estreita
relacdo com o passado, onde registros fosseis disponiveis da fauna de peixes de agua doce na
América do Sul (e. g. Characiformes e Siluriformes) foram reportados para o Cretaceo superior
(LUNDBERG et al., 1998).

Na regido Amazonica, a geracdo de diversidade de clados superiores de peixes (familias e
ordens) parece ter reduzido no periodo que seguiu do Mioceno ao Holoceno, onde as taxas de
extingdes no periodo foram baixas, podendo ser destacado o registro do emblemaético
tAcregoliath rancii Richter, 1989, descrito a partir de uma escama isolada, coletada em camada
miocénica da Formacgédo Solimdes no Acre, e atribuido a Teleostei incertae sedis (RICHTER,
1989; LUNDEBRG, 2009; BALLEN & MORENO-BERNAL, 2019). Posteriormente esses
autores incrementaram novos registros a partir de escamas e 0ssos isolados.

Os registros de peixes para 0 Nebdgeno da Formacdo Solimdes, apesar da riqueza de
espécimes, ainda sdo incipientes, dado o carater fragmentario dos restos fosseis encontrados.
Soma-se a isto, 0 tamanho diminuto e incompleto dos espécimes, o que de certa forma nédo
oferece um caréter resolutivo taxonémico preciso. Porém, com o incremento nas exploragdes e
coletas de campo com metodologias mais eficientes (e.g. screen washing), aliados a estudos

geoldgicos e paleontoldgicos conjuntos, além de datagédo radioisotopica, vém revelando que 0s
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restos de pequenos vertebrados, apesar de fragmentario, podem fornecer informagdes valiosas
que possivelmente poderdo subsidiar estudos filogenéticos e biogeograficos dos peixes
neotropicais (RICHTER, 1989; MONSCH, 1998; GAYET et al., 2003; AGUILERA et. al.,
2013; LUNDBERG et al., 2010).

1. Taxons de loricarideos fdsseis que ocorrem na América do Sul

Téaxon Idade Formacéo Localidade Autor
Loricariidae indet. Trangllgao Eoceno- Shapaja Pozo, Peru Antoine et al. (2021)
igoceno
Loricariidae indet.  Oligoceno superior Chambira Contamana, Peru  Antoine et al. (2016)
. . . . . Taubaté, Séo Paulo, Malabarba &
Taubateia paraiba Oligoceno-Mioceno Tremembeé Brasil Lundberg (2007)
T . . . Taubaté, Séo Paulo, Malabarba &
Loricariidae indet.  Oligoceno-Mioceno Tremembeé Brasil Lundberg (2007)
Loricariidae indet. Mioceno médio Pebas lquitos, Peru Carrillo-Bricefio et al.
2021a)
Acanthicus sp. Mioceno médio Solim&es-Pebas Pucallpa, Peru Luno(ltz)grl%)e tal

cf. Acanthicus

cf. Hypostomus

Loricariidae
incertae sedis 1

Loricariidae
incertae sedis 2
Loricariidae indet.

Hypostominae
indet.

Loricariidae indet.
Loricariidae indet.

Loricariidae indet.

Acanthicus sp.

Sturisomanichthys
podgornyi

Loricariidae indet.

cf. Hypostomus sp.

Mioceno médio

Mioceno médio

Mioceno médio

Mioceno médio

Mioceno superior
Mioceno superior

Mioceno superior
Mioceno superior

Mioceno superior
Mioceno superior

Mioceno superior

Plioceno superior

Pleistoceno-
Holoceno

La Victoria e
Villavieja (Grupo
Honda)

La Victoria e
Villavieja (Grupo
Honda)

La Victoria e
Villavieja (Grupo
Honda)

La Victoria e
Villavieja (Grupo
Honda)

Puerto Madryn
San Gregorio

Ituzaingo
Pebas

Arroyo Chasicd
Ituzaingo
Ituzaingo

San Grego6rio

Tezanos Pinto

La Venta, Colémbia

La Venta, Colémbia

La Venta, Colémbia

La Venta, Colémbia

Patagonial,
Argentina
Urumaco,
Venezuela
Entre Rios,
Argentina
Contamana, Peru
Buenos Aires,
Argentina
Entre Rios,
Argentina
Entre Rios,
Argentina
Urumaco,
Venezuela

Santa Fé, Argentina

Lundberg (1997)

Lundberg (1997)

Lundberg (1997)

Lundberg (1997)

Cione (2005)

Carrillo-Bricefio et al.

(2021b)
Cione et al. (2013)

Antoine et al. (2016)

Bogan & Agnolin
(2019)
Bogan & Agnolin
(2020)
Bogan & Agnolin
(2022)

Carrillo-Bricefio et al.

(2021b)

Vallone et al. (2017)
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1.3 Distribuicéo Paleogeogréafica

Fdsseis de Loricariidae do Nedgeno encontrados em diferentes localidades na Regido
Neotropical indicam uma similaridade faunistica e paleoecoldgica em diversas localidades sul-
americanas (Tabela 1). Os pontos de ocorréncia sdo percebidos principalmente na porcao norte
da América do Sul e estdo distribuidos entre Brasil, Colémbia, Peru e Venezuela (Figura 4). Na
porcao sul da América do Sul, os loricarideos se concentram na Argentina, e tém registros em
diferentes formacgdes geologicas, que se estendem do norte do pais até a porcdo mais austral, na
PatagOnia Oriental, sendo este o ponto de ocorréncia mais longinquo da familia registrado até o
momento (MALABARBA, 1988; LUNDBERG, 1997; CIONE 2005; MALABARBA &
LUNDBERG, 2007; LUNDBERG et al., 2010; CIONE et al., 2013; ANTOINE et al., 2016;
VALLONE et al., 2017; BOGAN & AGNOLIN, 2019, 2020; CARRILO-BRICENO et al.,
2021). Também é importante destacar a posicao paleogeogréafica dos loricarideos mais antigos,
0S guais se encontram na regido Amazonica Peruana e na regido Sudeste do Brasil.

Um amplo intercdmbio de linhagens evolutivas ao longo de milhares de anos ocorreu a
partir da Amazoénia. Antonelli et al. (2018) evidenciaram que ndo s6 uma grande diversidade foi
gerada in situ como também foi responsavel por grandes episodios de dispersdo pelo continente.
Recentemente, Cassemiro et al. (2023) restringiram o centro de dispersao a regido da Amazonia
Ocidental, justificado pelas mudancas nos padrdes de diversificacdo ocorridas durante o
Paledgeno e Mioceno, em associacdo com grandes eventos de evolugdo dos sistemas hidrogréaficos
amazonico, e pela aceleracdo das taxas de diversificacao ocorridas entre o Mioceno e o Holoceno.
Os padrdes de riqueza de espécies regionais de peixes neotropicais sdo fortemente influenciados
por padrdes historicos de isolamento geoldgico e distancia do centro de dispersao. Os eventos
tectdnicos de soerguimento, da Serra do Mar e Serra da Mantiqueira durante o Mioceno inferior e
a elevacdo dos Andes durante o0 Mioceno superior, em conjunto com eventos hidrogeologicos
provocados por sequestro de fluxo de cabeceiras de rios e transgressées marinhas, provocaram
mudancas nos limites das bacias hidrogréaficas, separando as espécies de peixes na América do
Sul (LUNDBERG et al., 2000; ALBERT et al., 2011, 2020; CASSEMIRO et al., 2023).
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Figura 4. Registros de Loricariidae fosseis na América do Sul. Argentina: FAC, Formac&o Arroio Chasicd, Buenos
Aires, Mioceno superior; FI, Formacéo ltuzaing6, Entre Rios, Mioceno superior; FPM, Formacdo Puerto Madryn,
Patag6nia Oriental, Mioceno Superior; FTP, Formacdo Tezanos Pinto, Santa Fé, Pleistoceno superior— Holoceno.
Brasil: FT, Formagcdo Tremembé, Sdo Paulo, Oligoceno superior-Mioceno; FS, Formacdo Solim@es, Acre,
Mioceno. Colémbia: FV, Formagdo Villavieja, La Venta, Mioceno médio. Peru: FC, Formacdo Chambira,
Contamana, Oligoceno superior; FPI, Formacdo Pebas I, Iquitos, Mioceno Médio; FPII, Formagdo Pebas I,
Contamana, Mioceno superior; FPS, Formacao Pebas Solimdes, Pucallpa, Mioceno médio—Mioceno superior; FSh,
Formacdo Shapaja, Pozo, transi¢do Eoceno-Oligoceno. Venezuela: FSG, Formagdo San Gregoério, Urumaco,
Plioceno.

Os peixes da familia Loricariidae sdo os mais ricos em espécies entre outros Siluriformes
atuais, porém, o escasso registro fossil deste grupo, ao contrario dos Doraridae e Pimelodidae, até
0 presente momento pouco contribui para a compreensdo dos eventos de dispersao das espécies de
peixes de agua doce. Lundberg et al. (2000) ressaltaram que grupos monofiléticos de peixes
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estritamente de 4gua doce tém a sua distribuicdo correlacionada com a evolucao da topografia e
das bacias hidrogréficas, pois estes necessariamente precisam da dgua doce para se dispersar. Para
os loricarideos, durante 0 Mioceno, o clima quente e imido foi propicio para a sua disperséo,
tornando-se ideal para alcancar locais que, apds o resfriamento no Pleistoceno, tornaram-se
improvaveis para perpetuacdo de espécies do grupo (Figura 5) (CIONE, 2005, CIONE et al.,
2013; BOGAN & AGNOLIN, 2019).
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Figura5. Distribuicdo de Loricariidae fosseis (A) e atuais (B) na Regido Neotropical. A, corresponde a ocorréncia de
Loricariidae registrados através de restos fésseis em diferentes formacdes geoldgicas na América do Sul. Argentina:
FAC, Formacao Arroio Chasicd, Buenos Aires, Mioceno superior; FI, Formagdo ltuzaing6, Entre Rios, Mioceno
superior; FPM, Formacédo Puerto Madryn, Patagonia Oriental, Mioceno Superior; FTP, Formagdo Tezanos Pinto,
Santa Fé, Pleistoceno superior—Holoceno. Brasil: FT, Formagdo Tremembé, Sdo Paulo, Oligoceno superior—
Mioceno; FS, Formagao Solimdes, Acre, Mioceno. Colémbia: FV, Formacao Villavieja, La Venta, Mioceno médio.
Peru: FC, Formacdo Chambira, Contamana, Oligoceno superior; FPI, Formacao Pebas I, Iquitos, Mioceno Médio;
FPII, Formacdo Pebas Il, Contamana, Mioceno superior; FPS, Formagdo Pebas Solimdes, Pucallpa, Mioceno
médio—Mioceno superior; FSh, Formacdo Shapaja, Pozo, transi¢cdo Eoceno-Oligoceno.. Venezuela: FSG, Formagao
San Gregério, Urumaco, Plioceno. B, area de ocorréncia atual de Loricariidae. A linha vermelha indica a separagao
das areas ictiogeograficas definidas por Ringuelet (1975). Acima da linha encontra- se a regido denominada
Brasileira, que atualmente concentra a maior densidade de espécies de peixes neotropicais, em contraste com a baixa

densidade encontrada na regido Austral (abaixo da linha vermelha).
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1.4 Formagao Solimdes

Geologia

A Formacéo Solimdes constitui-se de xistos e siltitos cinzas a verde, por vezes com veios
de gesso, bem como nodulos de calcario branco e arenitos vermelhos. Os sedimentos da
Formacéo Solimdes encontram-se em leitos horizontais e sub-horizontais, com uma espessura
média de 250 a 300 m, no entanto, em algumas localidades esta espessura excede os 1000 m
(LATRUBESSE et al., 2010; JARAMILLO, 2017). A associacéo faunistica entre vertebrados e
invertebrados caracteriza a Formacao Solim&es como um sistema flivio-lacustre, que cobre toda
a Amazonia Ocidental brasileira (LATRUBESSE et al., 2010; CAPUTO & SOARES, 2016).
Com um ambiente de aguas pouco profundas com pouca movimentacdo ou mesmo zonas
pantanosas, esta formacdo transformou-se num deposito de sedimentos drenados fluvialmente
das cristas andinas, refletindo assim o Gltimo ciclo deposicional da Bacia do Acre (RASANEN et
al., 1995; CAVALCANTE, 2006; CUNHA, 2007).

Além dos movimentos fluviais, a Formacao Solimdes apresenta influéncias marinhas com
transgressdes em diferentes momentos, formando assim uma area complexa com ambientes
deltaicos, estuarinos e fluviais, resultando em transformacdes, diversificacdo e estruturacéo de
comunidades neotropicais terrestres e aquaticas durante o Mioceno (LOVEJOY et al., 2006;
HOORN et al., 2010; JARAMILLO et al., 2017). O pacote sedimentar que cobre a porcdo da
Amazoénia Ocidental brasileira também cobre territérios do Peru (Formagdo Pebas) e da
Coldmbia, referida como Terciério [Nedgeno] Amazénico (HOORN, 1993).

Paleontologia

Os fosseis de vertebrados da Formacdo Solimdes compdem uma das faunas mais
importantes do Nedgeno da América do Sul, uma grande diversidade de restos é encontrada em
suas camadas miocénicas. No entanto, os esfor¢os amostrais e estudos por muito tempo
concentraram-se principalmente em grupos como os mamiferos e répteis de grande e médio porte
(veja listas paleofaunisticas em MONSCH 1998; COZZUOL et al., 2006; HSIOU & ALBINO,
2010; NEGRI et al., 2010; RIBEIRO et al., 2013; SOUZA-FILHO et al., 2018 e referéncias ai
citadas). Ao longo do tempo, com o incremento de métodos de coleta mais intensivos sendo
aplicados em sedimentos de sitios/localidades fossiliferas da Formacdo Solimdes (ex. screen
washing), foi possivel encontrar uma grande diversidade de pequenos e incompletos espécimes
de peixes, répteis e mamiferos, principalmente dentes, como os de loricarideos aqui estudados.
Menciona-se ainda o achado de outros grupos de peixes associados como outros Siluriformes e

Characiformes e arraias de agua doce.
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Idade

Através da datacdo radioisotdpica pelo método U-Pb em zircdes detriticos para a Formacao
Solimdes, Bissaro-Junior et al. (2019) inferiram uma idade média de 10,89 + 0,13 Ma para 0 sitio
Talisma do Rio Purus, e 8,5 + 0,5 Ma para o sitio Niter6i do Rio Acre. Ambas as idades inferidas
correspondem ao Mioceno superior e apoiam as idades sugeridas pela fauna associada e das
analises de dados palinologicos (BOCQUENTIN et al., 2001; COZZUOL et al., 2006; SOUZA-
FILHO et al., 2018; BISSARO-JUNIOR et al., 2019; SILVA-CAMINHA et al., 2020).
Contudo, Goillot et al. (2011) e Ribeiro et al. (2013) sugeriram que alguns registos fossiliferos
da Formacdo Solimdes, em afloramentos no Alto Rio Jurua, indicariam uma idade mais antiga

para a regiao.

1.4.1 Afloramento PRJ-26

O afloramento PRJ-26, esta inserido na margem direita do alto Rio Jurua, a montante do
Municipio de Marechal Thaumaturgo, Acre, Brasil (Figura 6). As litologias descritas no
afloramento PRJ-26 (Figura 7), na sequéncia da seccdo estratigrafica, foram intercalacdo de
arenito fino a cinzento médio (camada basal apresentando estratificacdo transversal plana) e
sedimentos avermelhados, conglomerado fossilifero (fragmentos fosseis de peixes, répteis e
mamiferos) e uma nova sucessdo de intercalacdo entre arenito muito fino a cinzento medio e
sedimentos avermelhados, com uma tendéncia de desbaste dos arenitos em dire¢do ao topo da
seccdo. O conglomerado é constituido por granulos de siltito e fragmentos fosseis, imersos numa
matriz siltico-argilosa. Apresenta uma estrutura macica, e a sua base € erosiva. Nas Ultimas
camadas de siltito avermelhado existem centimetros de fraturas pos-deposicédo, provavelmente
preenchidas por calcita (Figura 8D).

Num outro local do afloramento foi encontrado um nivel descontinuo de conglomerado
fossilifero no meio da sucessédo de intercalacdo acima descrita. Além disso, observa-se também
uma pequena variacdo lateral do tamanho do grdo das litologias descritas. Isto € evidenciado
quando se comparam os perfis litologicos de 2016 (Figura 7A) e 2022 (Figura 7B), perfis obtidos
em diferentes anos e pontos do afloramento (Figura 8A—C). O perfil mais atual tende a apresentar
litologias mais finas, com divisBes mais marcadas entre as litologias (menos contatos graduais). A
descontinuidade das camadas conglomeraticas e estas sutis diferencas laterais de granulometria
sdo consistentes com sequéncias sedimentares de paleoambientes fluviais. Nas duas secgdes

estratigraficas, a base do conglomerado apresenta restos de vertebrados,
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principalmente peixes, tais como Characiformes, Siluriformes e Batoidea.
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Figura 7. Secdo estratigréfica do afloramento PRJ-26, Formacéo Solimdes, localizado na margem direita do Rio

Jurua.

22

JACO, T.R.F. Dissertacio de Mestrado — PPGSCBIO — SEMA/RS - UERGS



Figura 8. Sequéncia de imagens do Afloramento PRJ-26. A—B, corresponde ao local do perfil estratigrafico “A”; C,
corresponde ao local do perfil estratigrafico “B”; D, fraturas preenchidas por calcita nos siltitos vermelhos. Imagens

por Ana Maria Ribeiro (A—C) e André M. V. Alvim (D).

1.4.2 Coletas de Material

As expedices para a regido do Alto Rio Jurua ocorreram nos anos de 2008, 2014, 2016 e
2022, e foram revisitados aproximadamente 30 sitios fossiliferos, anteriormente explorados pelos
paleont6logos George Gaylord Simpson em 1956, e por Llewellyn Ivor Price em 1956 e 1962
(SIMPSON & PAULA-COUTO, 1981; PAULA-COUTO, 1982). Posteriormente, 0s sitios
foram denominados de Pontos do Rio Jurud (PRJ). Dentre os sitios amostrados, o PRJ-26
mostrou-se promissor pela quantidade de restos de vertebrados encontrados em suas camadas,
sobre o qual destaca-se uma quantidade expressiva de peixes, Characiformes e Siluriformes, além
de arraias de agua doce. Os fdsseis foram coletados através do método de screen washing, que
consiste no peneiramento dos sedimentos em agua (Figura 9). Para esse processo foram
utilizando peneiras de 2, 1, e 0,7 mm de abertura entre malhas, para peneirar os sedimentos
coletados nas camadas conglomeraticas fossiliferas, garantindo assim uma maior eficiéncia na
coleta de microfosseis. O emprego desse método tem se mostrado bastante satisfatorio, pois é
revelada uma grande diversidade de microfauna de vertebrados e invertebrados, para areas que

eram comuns o encontro apenas de restos de animais de médio a grande porte.
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Figura 9. Preparo de Fosseis pelo método screen washing. A, desagregacdo de sedimentos, manualmente. B,
desagregacdo de sedimento com auxilio de Peréxido de Hidrogénio (H20>). C, inicio da lavagem do sedimento. D,
sedimentos lavados. E, secagem dos sedimentos. Ap6s esse procedimento, os sedimentos sdo colocados em sacos

plasticos e identificados para posterior anélise sob microscopio estereoscopio para a procura de fésseis.
1.4.3 Triagem e ldentificacdo do Material

Os sedimentos resultantes do processo de screen whashing, passaram por um processo de
triagem utilizando um microscépio estereoscopio para reconhecimento e selecdo manual dos
fésseis. Os espécimes identificados pela triagem passaram por um processo de limpeza final

em um equipamento ultrassénico. Apos esse processo, 0s dentes fdsseis de peixes foram
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identificados e depositados na Colecdo Cientifica do Laboratorio de Paleontologia do Campus
da Floresta da Universidade Federal do Acre, Municipio de Cruzeiro do Sul, sob o acrénimo
UFAC-CS.

A fim de obter imagens de alta resolucdo do material, os dentes foram fotografados no
Microscopio Eletronico de Varredura (MEV) do Centro de Microscopia e Microanalise da
Pontificia Universidade Catdlica do Rio Grande do Sul (LabCEMM, PUCRS, FEI Inspect F50).
As medigdes foram feitas utilizando a escala do MEV, com uma preciséo de 0,02 mm.

Para a comparacdo, e identificacdo taxonémica, foi utilizada a Colecdo Cientifica de
Ictiologia do Museu de Ciéncias Naturais (Lotes MCN 0506, 1706, 3752, 13208, 13209 e 13241),
da Secretaria do Meio Ambiente e Infraestrutura (SEMA-RS), além da literatura especializada
(e.g., WEBER, 1986; MULLER & WEBER, 1992; SCHAEFER & STEWART, 1993;
MONTOYA BURGOS et al, 1998; WEBER & MONTOYA-BURGOS, 2002;
ARMBRUSTER, 2004; GEERINCKX et al., 2007, 2012; LUJAN et al., 2017).
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2 OBJETIVOS

2.1 Objetivo geral

Avaliar a diversidade taxonémica de Loricariidae (Siluriformes) do afloramento PRJ-26,
Alto Rio Jurug, estado do Acre, Formacdo Solimdes (Bacia do Acre, Mioceno), Amazodnia
Ocidental Brasileira.

2.2 Objetivos especificos

e Identificar restos dentarios de Loricariidae (Siluriformes);
e Analisar e descrever fragmentos dentarios de Loricariidae;

e Correlacionar sistematicamente as faunas de Loricariidae da Amazonia brasileira com seus
congéneres de outras localidades da Regido Neotropical.
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3 SINTESE DOS RESULTADOS

A principal contribuicdo do presente estudo sdo as descricdes de novos materiais de
Loricariidae do Mioceno, sendo esses 0s primeiros registros da familia para a Amazonia
Ocidental Brasileira. Foi gerado, a partir dos resultados, um artigo intitulado: “Record of
Armored Catfishes (Siluriformes, Loricariidae) from the Neogene of the Upper Jurud River
(Solimdes Formation, Acre Basin), Acre State, Brazil” (ver Capitulo I). No artigo

A anélise de sedimentos do afloramento PRJ-26, Alto Rio Juruda, Acre, Brasil, revelou uma
rica fauna de peixes Characiformes e Siluriformes, e entre eles, a familia Loricariidae. Ao todo
foram 28 fragmentos dentarios encontrados, estudados e atribuidos a Hypostominae e
Loricariinae. Os Hypostominae detém a maioria dos especimes e devido suas caracteristicas,
puderam ser determinados como: Hypostomus grupo cochliodon (11 espécimes), cf. Panaque sp.
(11 espécimes) e cf. Ancistrus sp. (um espécime). Os Loricariinae, sdo representados por cinco
espécimes, quatro deles classificados como Loricariini indet. e um espécime determinado como
Hartiini indet.

Os estudos do conjunto fossil do afloramento PRJ-26 ainda estdo em fase inicial, e as
andlises da datacdo radioisotopica ainda estdo em desenvolvimento, ndo sendo seguro afirmar de
forma mais assertiva uma idade para o afloramento, neste momento. Contudo, sdo notadas
semelhancgas entre o canal de conglomerado do afloramento PRJ-26 e o grande canal de
conglomerados de outras formacgdes da regido Amazonica, com idades do Mioceno médio—
superior.

A continuidade dos estudos sobre a fauna de peixes e outros vertebrados do afloramento
PRJ-26, aliado ao arcabouco geoldgico e paleontologico de outros afloramentos/localidades
situadas ao longo do Alto Rio Jurua pertencentes a Formacdo Solimdes, trard subsidios para a
ampliacdo do conhecimento paleobiogeografico, paleoambiental e estratigrafico da regido.
Também contribuira para analise de correlagcdes faunisticas com outras localidades na por¢éo
Norte da América do Sul, sobretudo entre os Siluriformes encontrados de forma associada e ainda

com poucas informacdes acerca de seu estado taxonomico (vide tabela 1 do Artigo).
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ABSTRACT - The catfishes of the family Loricariidae have a wide distribution throughout
the Neotropics, and constitute the largest catfish family among the Siluriformes, composed of
about 1039 species at present. Fossils of loricariids are distributed in different localities in
South America, and the diversity and distribution of species is significantly low compared to
the large diversity of Loricariidae found today. However, the efforts of paleontological
fieldwork and applications of new techniques for collecting fossil material in recent decades
have proven effective, especially in the Brazilian Western Amazon region, where a large fossil
diversity is revealed. We present here new records of fossil teeth of Loricariidae from an
outcrop on the banks of the Jurua rivers (Acre, Brazil), where the Solimdes Formation is
developing. The studied outcrop revealed 28 tooth fragments, assigned to two subfamilies of
Loricariidae: Hypostominae and Loricariinae. The Hypostominae, to which most specimens
belong, were classified as: Hypostomus cochliodon group (11 specimens), cf. Panaque sp. (11
specimens) and cf. Ancistrus sp. (one specimen). Five Loricariinae, were identified to the tribe
level. Four of them were classified as Loricariini indet., and one specimen assigned to Hartiini
indet. Knowledge of loricariid fossils in the South American Cenozoic includes records for the
Miocene of Argentina, Colombia, and Peru and Venezuela, with most being classified as
Loricariidae indet. The heterogeneity of fossil teeth of Loricariidae found in the sediments of
the Solimdes Formation provides subsidies for anatomical and systematic studies and may
generate data on the diversification of loricariids during the middle-southern Miocene.
Suggestively, this relative age is consistent for the loricariids from outcrop PRJ26, as there is a
strong correlation predicted between
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conglomerate channels and by faunal associations in different outcrops and localities in South

America.

Keywords: Western Amazonia, Miocene, systematics, paleobiogeography, teeth.

RESUMO - Os bagres da familia Loricariidae tem uma ampla distribuicdo pela regido
neotropical, e constituem a maior familia de bagres entre os Siluriformes, composta por cerca
de 1039 espécies atualmente. Os fosseis de loricarideos estéo distribuidos em diferentes
localidades na América do Sul, a diversidade e a distribuicdo de espécies sao
significativamente baixas, quando comparados a grande diversidade de Loricariidae
encontradas atualmente. Contudo, os esforgos de trabalhos paleontoldgicos em campo e
aplicacdes de novas técnicas de coleta de material fosseis nas Ultimas décadas tém-se revelado
eficaz, sobretudo na regido da Amazonia Ocidental Brasileira, onde se revelam uma grande
diversidade fossilifera. Apresentamos aqui novos registos de dentes fosseis de Loricariidae de
um afloramento nas margens dos rios Jurué (Acre, Brasil), onde a Formacao Solimdes se
desenvolve. O afloramento estudado revelou 28 fragmentos dentarios, atribuidos a duas
subfamilias de Loricariidae: Hypostominae e Loricariinae. Os Hypostominae, ao qual detém a
maioria dos espécimes, foram classificados como: Hypostomus grupo cochliodon (11
espécimes), cf. Panaque sp. (11 espécimes) e cf. Ancistrus sp. (um espécime). Cinco
Loricariinae, foram identificados ao nivel de tribo. Quatro deles foram classificados como
Loricariini indet., e um espécime atribuido a Hartiini indet. O conhecimento de fosseis de
loricarideos no Cenozoico sul-americano inclui registros para o Mioceno da Argentina,
Coldmbia e Peru e Venezuela, sendo a maioria classificados como Loricariidae indet. A
heterogeneidade de dentes fosseis de Loricariidae, encontrados nos sedimentos da Formacéo
Solimdes, fornece subsidios para estudos anatdmicos e sistematicos, podendo gerar dados sobre

a diversificacdo dos loricarideos

43
JACO, T.R.F. Dissertacdo de Mestrado — PPGSCBIO — SEMA/RS - UERGS



durante o Mioceno médio—Superior. Sugestivamente, essa idade relativa parece ser coerente
para os loricarideos do afloramento PRJ26, pois existe uma forte correlacdo predita entre
canais de conglomerados e por associagfes faunisticas em diferentes afloramentos e

localidades na América do Sul.

Palavras-chave: Amazdnia Ocidental, Mioceno, sistematica, paleobiogeografia, dentes.

INTRODUCTION

Today, the Neotropical region shelters over 6,000 freshwater fish species, with
estimations of achieving even 8,000 to 9,000 species (Reis et al., 2016; Dagosta & de Pinna,
2019). Based on the available fossil records of the freshwater fish fauna in South America,
except for TAcregoliath rancii, it appears that the ichthyofauna was already modern in terms of
taxonomy and ecological range the middle Miocene (Richter, 1989; Lundberg et al., 1998,
2010; Lbpez-Ferndndez & Albert, 2011) or even late Paleogene (Antoine et al., 2016, 2021).

Among the diverse groups of extant freshwater fishes found in the Neotropics,
Loricariidae stand out as the largest, most diverse, and most characteristic family of
Siluriformes, with about 1027 species considered valid (Fricke et al., 2022). The loricariids
constitute a monophyletic group. The most recent phylogeny presented by Roxo et al. (2019),
based on phylogenomics data, recognized the division of the Loricariidae into six subfamilies:
Delturinae, Rhinelepinae, Loricariinae, Hypostominae, Hypoptopomatinae, and Lithogeninae; a

subdivision otherwise corroborating other molecular and morphological studies (see
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Armbruster, 2004, 2008; Lujan et al., 2015; Roxo et al., 2019).

Although extant loricariids are numerous, their fossil record is rare, primarily consisting
of fragmentary bone elements and isolated teeth, thereby limiting the diagnostic identification.
Because of the scarcity of the fossil remains, they are mostly just referred to as Loricariidae
indet. (Malabarba, 1988; Lundberg, 1997; Monsch 1998; Cione et al., 2005; Malabarba &
Lundberg, 2007; Lundberg et al., 2010; Cione et al., 2013; Antoine et al., 2016; 2021; Bogan &
Agnolin, 2019, 2020, 2022; Carrillo-Bricefio et al., 2021a, b).

The Solimdes/Pebas System Formation is very rich in fish remains (Monsch, 1998,
Carrillo-Bricefio et al., 2021a,b), although articulated skeleton documenting complete fish
specimens are proven to be elusive or extremely rare. Fish are mostly documented by isolated
teeth and bones (Lundberg et al., 2010). However, the paleoichthyofauna recovered from the
southwestern region of Brazilian Amazonia have substantially contributed to our understanding
of the evolutionary history of the Neogene of Amazonia, the evolution of the rainforest
landscapes and associated fauna of one of the most diverse places on Earth (Frailey, 1986;
Silva-Santos, 1987; Ritcher, 1989; Malabarba et al., 1998; Gayet et al., 2003; Aguilera et al.,
2008; Hoorn et al., 2010).

We report here new dental fossil remains of Loricariidae (Siluriformes) from the
Miocene deposits of the Solimbes Formation in the Acre Basin at the locality PRJ 26, upper
Jurua River, State of Acre, Brazil, which increase the knowledge of the Amazonian

paleoichthyofauna during the Neogene.

GEOLOGICAL SETTING

The Acre Basin is situated in western Brazilian Amazonia, covering the state of Acre and

part of the state of Amazonas. The basin is formed by Paleozoic and Cenozoic sediments,
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with its limits demarcated on the western side by the Ucayali Basin, on the eastern side by the
Envira Arch. In its northwestern part, the basin joins the Marafion Basin, and on the southern
and northern sides, the Paragué Arch divides the basin into the Calha Central and the Calha
Jaquirana, respectively (Cavalcante, 2006, Latrubesse et al., 2010; Caputo, 2013). Events such
as the elevation of the Serra do Divisor during the Quechua phase brought changes in the
drainage of the basin, thus altering the climate, geology, fauna, and flora in the region
(Cavalcante, 2006; Cunha, 2007; Wanderley-Filho et al., 2011). The rise of the proto-Andes,
between the Upper Cretaceous and Paleogene, had an important role in the transformation of
the Acre Basin.

In the Acre Basin, Neogene sediments referred as to the Solimbes Formation are
exposed, resulting from the detrital deposition of a riverine and lacustrine paleoenvironmental
system that covered the entire Western Brazilian Amazonia (Hovikoski et al., 2007; Hoorn et
al., 2010). With a shallow water environment with little movement or even marshy areas, this
formation was transformed into a fluvially-drained sediment from Andean ridges deposit, thus
reflecting the last depositional cycle of the Acre Basin (Résénen et al., 1995; Cavalcante, 2006;
Cunha, 2007). In addition to fluvial movements, the Solim&es Formation presents marine
influences with transgressions at different times. Thus, it represents a complex area with
deltaic, estuarine, and fluvial environments, resulting in transformations, diversification, and
structuring of neotropical terrestrial and aquatic communities (Lovejoy et al., 2006; Hovikoski
et al., 2007; Hoorn et al., 2010; Jaramillo et al., 2017).

The sediments of the Solimdes Formation are found in horizontal and sub-horizontal
beds, with an average thickness of 250 to 300 m. However, in some localities this thickness
can exceed 1000 m (Latrubesse et al., 2010; Jaramillo, 2017). They are formed mainly by
shales, mudstones, siltstones, muddy sandstones, and fine and medium sandstones, in addition

to lignite and calcareous concretions (Brazil, 1976; Hoorn, 1993; Latrubesse et al., 2010;
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Caputo & Soares, 2016). Numerous fossils of vertebrates and invertebrates are primarily
recorded on outcrops corresponding to the banks of the main rivers systems that drain the
Solim@es Formation (e.g., laco, Purus, Moa and Jurud rivers), and that are accessible during
the dry season. Fossils are also found along the BR364 highway, between the municipalities
of Rio Branco to Cruzeiro do Sul, in the State of Acre (Souza Filho & Guilherme, 2015;
Caputo & Soares, 2016; Silva-Lacerda et al., 2020).

In the Solimdes Formation, using radioisotopic dating deriving from U-Pb method
performed on detrital zircons, Bissaro-Junior et al. (2019) inferred a minimal depositional age
of 10.89 £ 0.13 Ma for the Talisma outcrop on the Purus River, and 8.5 £ 0.5 Ma for the
Niterdi outcrop on the Acre River. Both ages correspond to the late Miocene and are consistent
with the ages inferred from faunas of these sites, in addition to palynological data analyses
(Bocquentin et al., 2001; Cozzuol, 2006; Negri et al., 2010; Souza-Filho et al., 2018; Bissaro-
Junior et al., 2019; Silva-Caminha et al., 2020). However, Goillot et al. (2011) and Ribeiro et
al. (2013) suggested that some fossiliferous records from the Solim&es Formation in outcrops
in the upper Jurua River, would indicate an older age for the region.

Over the last decades, several paleontological and geological fieldwork campaigns were
carried out in the region (2008, 2014, 2016 and 2022), which have led to the mapping of
approximately 30 fossil-bearing localities, referred to as “Pontos Rio Jurua” (PRJ). Some of
these outcrops had been recorded previously during the expeditions of George Gaylord
Simpson, in 1956 and Llewellyn Ivor Price, in 1956 and 1962 (e.g., Simpson & Paula Couto,
1981). The fossils in the present study come from PRJ 26, a slope cropping out on the right
bank of the Jurua River, upstream direction, Marechal Thaumaturgo Municipality, Acre State

(Figure 1).
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Figure 1. Localization map of the PRJ 26 fossil-bearing locality situated in the Solimdes Formation, outcropping

in the upper Jurua River, Marechal Thaumaturgo Municipality, Acre State, Brazil.

In the stratigraphic section, the outcrop lithology in which PRJ 26 occurs (Figure 2),

consists of intercalations of fine- to medium-grained gray sandstones (the basalmost layer
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presents planar cross-stratification) and reddish siltstones, fossil-bearing conglomerates
(including fragments of fish, reptiles and mammals). The section continues with another
overlying succession of intercalation of very fine to medium gray sandstones and reddish
siltstones, with thinning-upward sandstones. The conglomerate consists of siltstone granules
and fossil fragments, imbedded in a silty-clay matrix. It appears as a massive structure, and its
base is erosive. In the uppermost layers of reddish siltstone, there are centimetric post-
depositional fractures, probably filled by calcite.

In another location of the outcrop, a discontinuous level of fossil-yielding conglomerate
was found in the middle of the intercalation succession described above. In this section, a small
lateral grain size variation is observed. This is evidenced when comparing the stratigraphic
sections from 2016 (Figure 2A) and 2022 (Figure 2B), profiles taken at different points in the
outcrop. The discontinuity of the conglomerate layers and these subtle lateral grain size
differences are consistent with sedimentary sequences of fluvial deposits. In the two
stratigraphic sections measured, the conglomeratic bed presents vertebrate fossil remains,
principally fishes, such as Characiformes, Siluriformes, and freshwater stingrays (Batoidea)

(see Table 1).
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Figure 2. Panoramic photos and stratigraphic sections (A and B) of the outcrop PRJ 26, Solimdes Formation,
located on the right bank of the Jurua River, State of Acre, Brazil. The orange arrow indicates the point from

which the Loricariidae present here were collected.
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Table 1. Faunal assemblage of the Miocene outcrop PRJ 26, Solimdes Formation, Jurua River, State of Acre, Brazil

Stratigraphic . . .
section A Lower Stratigraphic section A

Taxon Upper conglomerate
conglomerate level

level

Stratigraphic section B
conglomerate level

Elasmobranchii

Batoidea X X X
Teleostei
Siluriformes
Indet. X X X
Doradidae X X X
Loricariidae X
Characiformes
Indet. X X X
Anostomidae X X
Cynodontidae X X X
Erythrinidae X X
Serrasalmidae X X
Reptilia
Crocodylia X
Testudines X
Mammalia
Indet. X X
Rodentia X

MATERIAL AND METHODS

The fossil fragments were collected through wet-screening of the sediments from
previously recognized fossiliferous layers (conglomerate), using sieves of 2, 1 and 0.7 mm, a
method that allows a more efficient collection of small- to medium sized remains. Fossils
were size sorted from the different dry residues of screening under a stereomicroscope. An
ultrasonic cleaner was used to clean the fish teeth. The specimens are permanently housed at
the collection of the Paleontology Laboratory of the Universidade Federal do Acre, Floresta
Campus, Cruzeiro do Sul Municipality, under acronym UFAC-CS.

The fossils were photographed at the Scanning Electron Microscope (SEM) of the
Centro de Microscopia e Microanalise (LabCEMM, PUCRS, FEI Inspect F50). The
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measurements were made using the scale of the SEM, with a precision of 0.02 mm.

The taxonomic identification and comparison were carried out using the extant fish
references housed in the scientific collection of the Museu de Ciéncias Naturais, Secretaria do
Meio Ambiente e Infraestrutura (SEMA-RS) (Lots: MCN 0506, 1706, 3752, 13208, 13209 e
13241), and from the specialized literature (e.g., Weber, 1986; Muller & Weber, 1992;
Schaefer & Stewart, 1993; Montoya-Burgos et al., 1998; Weber & Montoya-Burgos, 2002;

Geerinckx et al., 2007, 2012; Lujan et al., 2017).

SYSTEMATIC PALEONTOLOGY

SILURIFORMES Hay, 1929
LORICAROIDEA Rafinesque, 1815
LORICARIIDAE Gill, 1872
HYPOSTOMINAE Kner, 1853

HYPOSTOMINI Kner, 1853

Hypostomus La Cépede, 1803

Hypostomus cochliodon group

(Figures 3A-K)

Material. Eleven tooth fragments. UFAC-CS 217, 218, 219, 220, 221, 222, 223, 224, 225,
226, and 227.

Locality. PRJ 26, upper Jurua River, State of Acre, Brazil.

Formation and age. Solimdes Formation, Acre Basin, ?middle-late Miocene.

Description. The specimens documenting this taxon consist of partially preserved teeth; their
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bases are fractured and lost, while the crowns show a good state of preservation. The crowns
are wide and vary in size, around 1 mm width, and show spoon-like patterns (Figure 3).
Besides the variable size of the crowns, the lateral and mesial cusps show some variations in
their shape. The mesial cusp is elongated, twice as long as the lateral cusp, and has a rounded
apex, except for specimens UFAC-CS 219 and UFAC-CS 220 (Figures 3C, F), which have a
"chamfer"” shape apex. The lateral cusp is fused with the mesial cusp, from which it is
separated only at its apical portion, forming an acute angle between them.

Comments. The material was assigned to Hypostomus cochliodon group based on the
following characteristics: broad, robust, and spoon-shaped crowns, characteristics found
among the genus Panaque and H. cochliodon group (Armbruster & Page, 1996; Armbruster,
2004) but the specimens here have been assigned to the latter because they are bicuspid. The
teeth of young individuals are comparable in shape to those commonly found in other
Hypostominae, and crown size is very variable among them (Muller & Weber, 1992). The
teeth found among Hypostomus, Z- or S-shaped, are formed by a curved, thick base, a thin

lower stem, and an inwardly curved, bicuspid crown. A fusion between the mesial and lateral

cusps is observed, which led to a clear thicker and darker ridge on the tooth (Armbruster, 2003;

Geerinckx et al., 2007).

JACO, T.R.F. Dissertacdo de Mestrado — PPGSCBIO — SEMA/RS - UERGS

53



Figure 3. Lingual view of tooth fragments of Loricariidae from the ?middle-late Miocene of the Solimdes
Formation, collected at the outcrop PRJ 26, Stratigraphic section A, upper conglomerate level. Hypostomus
cochliodon group: A, UFAC-CS 217; B, UFAC-CS 218; C, UFAC-CS 219; D, UFAC-CS 220; E, UFAC-CS
221; F, UFAC-CS 222; G, UFAC-CS 223; H, UFAC-CS 224; I, UFAC-CS 225; J, UFAC- CS 226; K, UFAC-

CS 227. Scale bar =1 mm.
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ANCISTRINI Kner, 1853

Panaque Eigenmann & Eigenmann, 1889

cf. Panaque sp.

(Figures 4A—K)

Material. Eleven tooth fragments: UFAC-CS 228, 230, 231, 232, 233, 234, 235, 236, 237,

238 and 239.

Locality. PRJ 26, upper Jurua River, State of Acre, Brazil.

Formation and age. Solim@es Formation, Acre Basin, ?middle-late Miocene. Description.
None of the teeth is fully preserved; some specimens (Figures 4A-I) having only the crown
preserved, with their base fractured and lost. These specimens resemble a spoon, the crown
being robust, concave, and unicuspidated. The size of the specimens is variable, with
approximately 0.5 mm in length, except for the specimens (Figures 4H-I) that are found

with the medial portion of the base and the crown preserved, having only the basal portion

of the stem lost. These specimens are similar to the others, regarding robustness, because

the crown displays a distinctive form, resembling a “hoe” (tool for woodworking), curved

and with a wider apical region with respect to the basal region.

Comments. The teeth described here morphologically resemble those of loricariids of the genus
Panaque. Robust, unicuspid, spoon-shaped teeth represent phylogenetic and ontogenetic trends
for species of this genus (Lujan et al., 2010, 2017; Geerinckx et al., 2012). With a few
exceptions, species of Panaque have a reduced number of teeth, so their teeth are more robust,
unlike in other loricariids, which have more smaller teeth (Armbruster, 2008; Lujan et al.,
2010). The unicuspidal spoon-shaped teeth of Panaque, when worn (Figures 4J— K), is "adze

shaped" (a tool used for woodworking), consistent with their wood-based diet specialization.
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Ancistrus Kner, 1854

cf. Ancistrus sp.

(Figure 4L)

Material. One fragmentary tooth: UFAC-CS 244.

Locality. PRJ 26, upper Jurua River, State of Acre, Brazil.

Formation and age. Solimdes Formation, Acre Basin, ?middle-late Miocene.

Description. The single tooth fragment has a simple form, consisting originally of an unicuspid
crown, which is long and spatulate, with a rounded apex.

Comments. The diversity and variation of teeth in loricariids are extensive. The tooth UFAC-
CS 244 is particularly damaged, with only a portion of the shaft and the crown being
preserved. The shape of the specimen described here is unusual among the teeth found in most
Loricariidae, which usually have bicuspid crowns, with the mesial lobe larger and broader than
the lateral lobe. Bifi & Ortega (2020) described Ancistrus greeni and A. maldonadoi as unique
among their congeners to share unicuspid and thin teeth. However, we must consider
intraspecific variations, which makes species determination difficult, especially based on
isolated teeth (Muller & Weber, 1992; Geerinckx et al., 2007). Thus, we recognize the
specimen UFAC-CS 244 as cf. Ancistrus sp. based on the morphological similarities presented

by Bifi & Ortega, (2020).
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Figure 4. Lingual view of tooth fragments of Loricariidae from the ?middle-late Miocene of the Solimd&es
Formation, collected at outcrop PRJ 26, Stratigraphic section A, upper conglomerate level. cf. Panaque sp.: A,
UFAC-CS 228; B, UFAC-CS 230; C, UFAC-CS 231; D, UFAC-CS 232; E, UFAC-CS 233; F, UFAC-CS 234;
G, UFAC-CS 235; H, UFAC-CS 236; I, UFAC-CS 237; J, UFAC-CS 238; K, UFAC-CS 239. cf. Ancistrus sp.:
L, UFAC-CS 244. Scale bars: A-G =500 pm; H-K =1 mm; L =2 mm.

57
JACO, T.R.F. Dissertacio de Mestrado — PPGSCBIO — SEMA/RS - UERGS



LORICARIINAE Bonaparte, 1831

HARTIINI Isbricker, 1979

Hartiini indet.

(Figure 5A)

Material. One tooth fragment: UFAC-CS 240.

Locality. PRJ 26, upper Jurua River, State of Acre, Brazil.

Formation and age. Solim@es Formation, Acre Basin, ?middle-late Miocene.

Description. The specimen consists of a tooth fragment, and the peduncle (stem), which is
fractured with only a small portion still preserved, while the crown shows a good state of
preservation. The crown is short and curved inwards, with a size of approximately 500 pum
(Figure 5A). The dental crown is bifid, and its lobes are fused and delimited by a groove.

Due to the fusion of the lobes, it is impossible to state which one would be the mesial cusp

or the lateral cusp, although they are distinct in shapes. The right lobe is taller than the left
lobe and is equivalent in width; the apical region has rounded edges.

Comments. The specimen presented here resembles those found among members of the tribe
Hartiini, in which the following patterns are observed: pedunculated, small-sized, and bicuspid
teeth (Covain & Fisch-Muller, 2007). The Hartiini are characterized by having numerous teeth
(more than 20 in each premaxilla). Weak teeth vary in size, with cusp size varying between the
genera, being preceded by a peduncle, similar to the bicuspid teeth, robust and spoon-shaped,
with less than 20 teeth in each premaxilla, of Loricariini (Covain & Fisch-Muller, 2007;

Londofio-Bourbano & Reis, 2021).

LORICARIINI Isbrticker, 1979
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Loricariini indet.

(Figures 5B-E)

Material. Four tooth fragments: UFAC-CS 241, 242, 243 and 245.

Locality. PRJ 26, upper Jurua River, State of Acre, Brazil.

Formation and age. Solimdes Formation, Acre Basin, ?middle-late Miocene.

Description. The specimens consist of partially preserved teeth, their bases fractured and lost,
whereas crowns are generally in a good state of preservation. The short crowns present sizes
ranging from 500 pum (Figures 5B, C) to 1 mm (Figures 5D, E). The crowns are bifid;
however, the configuration of that bifid pattern consists of a division of the crown into two
partially fused lobes, which are delimited by a groove in the center of the crown, and the
apical region with one lobe slightly larger than the other. Due to the fusion of the lobes, it is
impossible to state which of them would be the mesial or the lateral cusp, although they are
distinct in their shapes. All specimens present a slight curvature, with the apical region turned
inwards. In the specimen UFAC-CS 241 (Figure 5C) the crown is asymmetric, with the right
lobe being taller, narrower, and with a cylindrical shape from the base to its apical end. The
left lobe is broad, and has a tabular form, and the apical region has an elevation at its end, with
a depression that goes until the limit of the right lobe. The specimen UFAC-CS 242 (Figure
5B) presents the right lobe with wide, high, and rounded extremities, whereas the left lobe is
slightly curvature at its apical extremity, in the lateral portion, with a slight depression towards
the right lobe. The specimen UFAC-CS 245 (Figure 5D) presents the right and left lobes of
relatively the same height, in relation to its highest point, the right lobe is narrower, with a
triangular shape, and its apical end is slightly pointed. In contrast, the left lobe is characterized

by a tabular form, with its apical end rounded.

Comments. The teeth presented here are classified as belonging to the tribe Loricariini
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according to the morphological characteristics as follows: straight, bicuspid, robust and spoon-
shaped teeth (Covain & Fisch-Muller, 2007; Londofio-Bourbano & Reis, 2021). Some species
have strongly pointed teeth, and the number of teeth in the premaxilla is smaller (< 20 teeth)
than those found among other Loricariinae (> 20 teeth, e.g., Harttiini). Among Loricariini, the
presence of sexually dimorphic characters is noted, including changes in tooth shape, where
tooth lobes in mature males become wider and rounder at the tip than in females and juveniles,

with acute tips (Isbricker, 1980; Londofio-Bourbano & Reis, 2021).

Figure 5. Lingual view of tooth fragments of Loricariidae from the Upper Miocene of the Solimdes Formation,
collected at the outcrop PRJ 26, Stratigraphic section A, upper conglomerate level. Hartiini indet. A, UFAC-CS
240. B-D, Loricariini indet. B, UFAC-CS 242; C, UFAC-CS 241. D, UFAC-CS 245; E, UFAC-CS 243. Scales bars:

A-B =500 pm; C-E =1 mm.
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DISCUSSION AND CONCLUSIONS

Taxonomy and morphology.

In the present work, dental fragments were studied, of which 28 teeth were determined to
belong to Neotropical loricariid siluriforms. The tooth fragments described here were grouped
into two subfamilies: Hypostominae and Loricariinae. The Hypostominae has been assigned to
the tribe Hypostomini, with Hypostomus cochliodon group and Hypostomus indet.; and to the
tribe Ancistrini, with cf. Panaque sp. and cf. Ancistrus sp. The Loricariinae were referred to as
Loricariini and Hartiini indet.

In some studies, such as paleontological ones, teeth are often the only informative
material (Muller & Weber, 1992; Covain & Fisch-Muller, 2007). According to Montoya-
Burgos et al. (2003), teeth are only of high-level phylogenetic information value, not alpha
taxonomic value, because of the significant variations found in the dentary and premaxilla.
However, a detailed examination of the teeth can allow taxonomic identification, even of
species level.

During ontogenesis, body morphological change is low, but dental variability is
significant, in tooth shape and number (Muller & Weber, 1992). Variations in number of teeth,
morphology, length, hardness, cusp dimensions, and sexual dimorphism between males and
females in the breeding period are present throughout the life of loricariids, thereby
demonstrating substantial dental polymorphism among them (Schaefer, 1987; Muller &
Weber, 1992; Schaefer & Stewart, 1993; Covain & Fisch Muller, 2007; Geerinck et al., 2007;
Lujan & Armbruster, 2012). These significant intraspecific variations make alpha taxonomic
identification difficult, especially when based on isolated teeth. Differences in dental

morphology are also observed according to the diet developed by loricariids. The clades
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Cochliodon, Panaque and Panaqolus share the specialty of feeding on wood among their
congeners. With this, strong, solid, and spatulate teeth are best for scraping coarser food items
from the surface, or for removing small wood chips, while more acute, long teeth are better
adapted for scraping smaller particles from the surface or removing insects from within
crevices (Delariva & Agostinho, 2001; Geerinck et al., 2007; Lujan et al., 2011, 2017).

Due to the difficulties mentioned above by previous works for numerous factors, it was
impossible to assign a species-level identification to the specimens identified as Hypostomus
cochliodon group, cf. Panaque sp. and cf. Ancistrus sp. Furthermore, assignment to the genus
level is tentative here, due to the fragmentary material, and the absence of diagnostic characters to
support more precise identification. Comparison studies with more extant and more complete
fossil material are in progress. On the other hand, it is worth mentioning that this is first attempt
to identify loricariids from the Miocene of the Solimdes Formation (AC, Brazil), solely

represented by isolated teeth, below the family level, in is unique by now and, thus, relevant.

Paleoenvironmental inferences, age, and geographic distribution constrains.

During the Miocene, the associations of fish and mollusk faunas found in the Solimdes
Formation and coeval formations in neighboring areas (Monsch, 1998; Wesselingh et al., 2002;
Antoine et al., 2016) indicate that the paleoenvironment of the Southwestern Amazonia was
mainly formed by freshwater-covered surfaces. The region was composed of large, dynamic
lakes, indicating a lacustrine environment, and blended with a fluvial system with large
swampy areas. During the middle Miocene, the Amazonian region was covered by the
outstanding Pebas Mega-Wetland system, one of the largest wetland environments ever
recorded in the geological planet history (Wesselingh et al., 2002; Hoorn et al., 2010;
Latrubesse et al., 2010; Carrillo-Bricefio et al., 2021). The evolution of this depositional system
relied on several factors; the global sea level change resulted in a marine influence in its

marginal portions, with transgression episodes occurring at different times, culminating in the
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formation of new deltaic and estuarine environments (Boonstra et al., 2015; Alvin et al., 2021).
Another factor, if not the most important event, was the uplift of the Andes Cordillera, which
influenced the diversification and structuring of Neotropical terrestrial and aquatic communities
(Lovejoy et al., 2006; Hoorn et al., 2010; Jaramillo et al., 2017).

The different habitats formed in Western Amazonia, such as large rivers with deep
channels and shallow and still marginal waters, floodplains, and lakes, have sheltered a
multitude of species. The Neogene fishes of the Amazon are typical of a modern lowland
assemblage, and the paleoichthyofauna recorded in that region presents freshwater fish species
and diadromous ones (Lundberg et al., 2010; Hoorn et al., 2010). Fossil faunal assemblages
from different localities in northern and southern South America have affinities with the
assemblages of the Solimdes Formation, which could support the hypothesis that Western
Amazonia was a unique and consistent biogeographic region. Thus, the environments formed
in the Amazon region not only generated the greatest in situ diversity but was also the most
significant source of lineage distribution for the entire Neotropical area (Cozzuol, 2006;
Antonelli et al., 2018; Albert et al., 2020; Cassemiro et al., 2023).

The Neogene deposits of the Solimdes Formation are important from a paleontological
point of view, since there provide innumerous records of fossil vertebrates from this area
(e.g., Cozzuol, 2006; Negri et al., 2010; Ribeiro et al., 2013). But there had so far only few
records of fish for this geologic formation. This lack of fish record is primarily due to the
state of preservation in which the fossil remains are found and the difficulty of access to the
collection sites in the Amazon (Richter, 1989; Monsch, 1998; Gayet et al., 2003; Lundberg et
al., 2010). But, in many conglomeratic levels of the Solim&es Formation, numerous fossils
can be found, such as small, isolated fish specimens (e.g., teeth, scales, bones), such as the
loricariids studied here, as well as other taxa of river stingrays, siluriform and characiform
fishes (see Table 1), along with fragments of reptiles and mammals.

The study of the fossil assemblage of the outcrop PRJ 26 is still scarce, and radioisotopic
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dating for the outcrop are in process. Therefore, it is not yet possible to assign to it a numeric

age at this stage. Thus, according to these faunal similarities, we suggest a ?middle-late

Miocene age for PRJ 26. There is a similarity between the large conglomerate channel of

locality PRJ 26 on the Jurud River with the conglomerates of the Pebas/Ipururo Formation in

Peru (e.g., Fitzcarrald, late middle Miocene, Tejada-Lara et al., 2015; Contamana, early—early

late Miocene levels, Antoine et al., 2016; and Juan Guerra area, late middle Miocene, Stutz et

al., 2022). When listing the Loricariidae fauna from other regions of South America, these are

mainly attributed to Loricariidae indet. (Table 2). In the middle Miocene of La Venta

(Colombia), the genera Acanthicus and Hypostomus have been mentioned, and the latter has

also been found in the PRJ 26. Remains belonging to these genera have also been described for

other geological formations in South America, with ages and stratigraphic compositions

different from those in the Solimdes Formation (Table 2).

Table 2. The fossil record of Loricariidae from South America.

Taxon (as Age Locality Author Described material
originally Formation, (with our taxonomic
identified) Region, Country identification if any)
Loricariidae late Tremembé, Malabarba (1988) Three pectoral-fin
indet. Oligocene- Taubaté Basin, spines and a dermal
Miocene Brazil plate.
cf. Acanthicus middle La Venta, La Lundberg (1997) Seventh and eighth
Miocene Victoria and vertebrae, three
Villavieja (Honda pectoral-fin spine distal
Group), Colombia tips.
cf. Hypostomus middle La Venta, La Lundberg (1997)  Pectoral-fin spine with
Miocene Victoria and base and the proximal
Villavieja (Honda section of the shaft.
Group), Colombia
Loricariidae middle La Venta, La Lundberg (1997) Pectoral spine with
incertae sedis 1 Miocene Victoria and base and the proximal
Villavieja (Honda section of the shaft.
Group), Colombia
Loricariidae middle La Venta, La Lundberg (1997)  Spine fragment lacking
incertae sedis 2 Miocene Victoria and distal tip and proximal

Villavieja (Honda
Group), Colombia

articulation.
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Loricariidae late Miocene Puerto Madryn, Cione (2005) Fragment of cleithrum
indet. Patagonia bone and dorsal spine
Oriental,
Argentina
Taubateia late Tremembé, Malabarba & Neurocranium and first
paraiba Oligocene- Taubaté Basin, Lundberg (2007) vertebrae articulated
early Miocene Brazil

Acanthicus sp. Middle to late  Solimdes-Pebas, Lundberg et al. Right pectoral-fin
Miocene Pucallpa, Peru (2009) spine
Loricariidae late Ituzaingd, Cione et al. Pectoral-fin spine with
indet. Miocene Entre Rios, (2013) base and the proximal
Argentina section of the shaft.
Loricariidae late Oligocene CTA-32 Antoine et al. Spines
indet. Contamana, (2016)
Chambira, Peru
Loricariidae Earliest late CTA-44 and -43, Antoine et al. Tooth fragments of
indet. Miocene Contamana, (2016) Hypostomus sp.
Pebas, Peru
cf. Hypostomus late Tezanos Pinto, Vallone et al. Proximal sections of
sp. Pleistocene- Santa Fé, (2017) four right pectoral
early Argentina spines
Holocene
Loricariidae late Miocene  Arroyo Chasicé,  Bogan & Agnolin ~ The proximal end of a
indet. Buenos Aires, (2019) left pectoral spine
Argentina
Acanthicus sp. late Miocene Ituzaingo, Entre Bogan & Agnolin A partially preserved
Rios, Argentina (2020) articulated body
Loricariidae Eocene- TAR-21 and -01, Antoine et al. Tooth of Hypostomus
indet. Oligocene Shapaja, Pozo, (2021) sp. (TAR-21) and spine
transition Peru fragment (TAR-01)
Loricariidae middle Iquitos, Pebas, Carrillo-Bricefioet 26 teeth with at least
indet. Miocene Peru al. (2021a) two morphotypes
recognized
Hypostominae late Pliocene San Gregorio, Carrillo-Bricefioet o
indet. Urumaco, al. (2021b) Nine pectoral-fin spine fr
Venezuela isolated odontodes
Loricariidae late Pliocene San Gregorio, Carrillo-Bricefio  Four plates of the body
indet. Urumaco, et al. (2021b) armor and five broken
Venezuela and eroded small

articulate sections of
the pectoral spine
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Bogan & Agnolin

Sturisomanichthys Mioceno superior  ltuzaingo Entre Rios, Argentina (2022)

podgornyi

The loricariids are the most successful catfish family in the Neotropics (e.g., Dagosta & De
Pinna, 2019; Lujan et al., 2015), and the fossil record of these fishes (Figure 6) can contribute to
the understanding of dispersal events of freshwater fish species throughout the Cenozoic.
Monophyletic groups of strictly freshwater fishes have their distribution correlated with the
evolution of topography and watersheds because they necessarily need freshwater for their
dispersal (Lundberg et al., 2000; Cassemiro et al., 2023). Because they have representatives in all
Neotropical freshwater basins, loricariids represent an excellent model for studying the effects of
landscape evolution and fish lineage diversification (Lundberg, 2000; Albert et al., 2020;

Cardoso et al., 2021).

During the middle-late Miocene, climatic conditions with elevated temperatures and
large portions of wetlands allowed loricariids to disperse throughout South America. The most
distant records for the group are the remains found in upper Miocene layers of Argentina, in
the Arroyo Chasico Formation, Buenos Aires Province, and in the Puerto Madryn Formation,
Eastern Patagonia region, this being the southernmost occurrence point of Loricariidae ever
found (Cione, 2005; Bogan & Agnolin, 2019).

The Puerto Madryn and Arroyo Chasicé formations are now separated from the present-
day loricariid fauna occurrence areas in South America (Bogan & Agnolin, 2019). The
Neotropical Region has been divided into two ichthyogeographic subunits (Ringuelet, 1975;
Cassemiro et al., 2023): the Austral unit, which is closely related to the Western Gondwana
fauna (e.g., Australia and New Zealand), and the Brazilian unit which holds most of the
Neotropical fish diversity, related to the African fauna (Ringuelet, 1975; Cione, 2005). The
loricariids today confined to the Brazilian ichthyogeographic unit remained in the region of

the Argentinean Eastern Patagonia between the Miocene and the Pliocene, because the
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climatic conditions were favorable. Their local extinction may be related to abrupt

temperature changes during the Pleistocene (Cione, 2005).
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Events that separated fish communities from South America are attributed to tectonic
movements that resulted in the emergence of the Andean Mountain range, headwaters flow
capture events, and marine transgressions (Albert et al., 2020). Marine transgressions were a
significant dispersal barrier during the late Miocene; even as the sea receded, changes in
riverbeds and water characteristics prevented species flow. Concomitantly the tectonic events
that occurred acted so that the river basins lost their connections, influencing the origin of many
endemic species. Thus, the loricariids were confined to regions with tropical and subtropical
climates, where they are mega diverse, and had a sharp decrease in diversity towards the south

due to the climatic conditions encountered (Vari & Malabarba, 1998).
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PEIXES LORICARIIDAE (SILURIFORMES) DA LOCALIDADE COQUEIROS
(FORMACAO SOLIMOES, BACIA DO ACRE), MUNICIPIO DE FEIJO, ACRE

T.R.E JACOY, E.R. NEGRI; AM. RIBEIRO"?

'Programa de P6s-Graduagdo em Sistemdtica e Conservagio da Diversidade Bioldgica (PPGSCBio/SEMA UERGS);
*Laboratorio de Paleontologia, Campus Floresta, Universidade Federal do Acre, Cruzeiro do Sul, Acre;

‘Secao de Paleontologia, Museu de Ciéncias Naturais, Secretaria de Meio Ambiente e Infraestrutura, Porto Alegre, RS.
Jaco.tiagol@gmail.com; frnegriufac@gmail.com; ana-ribeiro@sema.rs.gov.br

Com distribuigdo restrita a regido neotropical, os Loricariidae constituem na maior familia de bagres,
com 1.021 espécies consideradas validas. Os loricarideos possuem habitos alimentares principalmente
algivoros ou detritivoros, com excecoes daqueles do grupo Fypostomus cochliodon e dos géneros
Panaque ¢ Panagolus, os quais mantém uma dieta basecada estritamente no consume de madeira.
O hébito alimentar possui relacdo com a denti¢do especializada encontrada nestes taxons, onde os
dentes geralmente apresentam a forma de uma colher, podendo ser unicuspidados ou bicuspidados. O
presente estudo tem por objetivo dar a conhecer dentes fosscis isolados de loricarideos, completos ¢
incompletos, provenientes de um afloramento localizado & margem direita do rio Envira e que foram
obtidos de uma camada conglomeratica pelo método de screen washing. O material, sob estudo, esta
depositado na Cole¢ao de Vertebrados Fdsseis do Laboratorio de Paleontologia do Campus Floresta
da UFAC, Cruzeiro do Sul, AC. Dos 37 (trinta ¢ sete) dentes analisados, a maioria com perda da
haste de implantagdo, 18 (dezoito) foram atribuidos a Loricariidae indet. pelo fato de apresentarem
coroa com aproximadamente 0,05 mm e morfologia bicuspidada, com cuspides de tamanho similar,
caracteristica esta observada na maioria dos loricarideos. Os demais espécimes apresentam estruturas
semelhantes aquelas do grupo Hypostomus cochliodon: coroa de aproximadamente 1.0 mm, em forma
de colher, com a cuspide mesial alongada ¢ fusionada a cispide lateral. O conhecimento de fosseis
de loricarideos no Cenozoico sul-americano inclui registros para o Mioceno da Argentina, Colombia
¢ Peru, sendo principalmente descritos restos de pos-cranio. A heterogeneidade de dentes fosseis de
Loricariidae. parte aqui apresentada, encontrada nos sedimentos da Bacia do Acre. supre uma lacuna de
informagdes sobre a taxonomia e a diversidade do grupo, e fornece subsidios para estudos anatomicos e
sistematicos, podendo gerar dados sobre a diversificacio dos loricarideos durante o Mioceno. [CAPES-
88887.620539/2021-00; CNPq PROTAX/proc. 441626/2020-3].
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NOVO REGISTRO FOSSIL DE PHRACTOCEPHALUS SP.
(SILURIFORMES: PIMELODIDAE) DO MIOCENO DA AMAZONIA
OCIDENTAL BRASILEIRA

Tiago R. F. Jaco! |Francisco R. Negri?, Laurent Marivaux®, Francois Pujos®, Naria S.
Stutz®*, Emmanuelile M. Fontoura®, Roberto Ventura Santos?, André M. V. Alvim?,
Pierre-Olivier Antoine®, Ana Maria Ribeiro*S#

1: Programa de Pos-Graduagda em Sistemitica e Conservacdo da Diversidade Biologica
{PPGSCBIOQ), Secretana do Meio Ambiente e Infraestrutura do Ric Grande do Sul, UERGS; 2:
Laboratério de Paleontologia, Campus Floresta, UFAC: 2: Institut des Sciences de I'Evolution (ISE-
M), Université de Montpellier; 4: Instituto Argentino de Nivologia, Glaciologia y Ciencias Ambientales,
CCT-CONICET; 5: Programa de Pés-Graduacdo em Geociéncias, UFRGS; & Programa de Pos-
Graduagdo em Biodiversidade Animal, UFSM; 7: Laboratdrio de Geocronclegia, UnB; 8: Secio de
Paleontologia, Museu de Ciéncias Naturais, Secretaria do Meio Ambients e Infraestrutura do Rie
Grande do Sul.

'jaco.tiago@gmail.com

A regido neotropical abriga cerca de 6.000 espécies de peixes. Essa grande
diversidade ictiofaunistica se deve a baixa taxa de extingdo e entremetimento de
eventos ocorridos na terra entre o Mioceno e o Holoceno. O registro fossil de peixes
de agua doce na América do Sul sugere que, ja no Mioceno médio, haveria
semelhangas taxondmica e ecologica entre a ictiofauna fossil e moderna. Na
Amazonia, a Formagdo Solimdes se distingue pela grande riqueza de restos de peixes
fosseis. Inclusive, estudos sobre a paleoictiofauna da regido sudoeste da Amazonia
brasileira tém auxiliado na compreensdo da historia do Nedgeno da Amazonia e na
evolugdo da floresta tropical e da fauna associada. Nesse sentido, o presente frabalho
tem por objetivo apresentar novos registros de restos fosseis de peixes, provenientes
de um afloramento (PRE0S, “Coqueiros®). O aficramento localiza-se na margem
direita do Rio Envira (Bacia do Acre, Formacdo Solimdes), no Municipio de Feijo,
Acre, Brasil. Os restos descritos foram coletados em diversos pontos do sitio e estio
tombados na Colecc de Vertebrados Fosseis do Laboratdrio de Paleontologia do
Campus Floresta da UFAC em Cruzeiro do Sul. Os espécimes consistem em 0ssos
cranianos isolados, sendo um osso articular da mandibula direita, e diversos
fragmentos de placas o0sseas que compdem o feto craniano. Apods andlise
morfologica, esses espécimes foram atribuidos ao bagre do género Phractocephalus
(Siluriformes: Pimelodidae), devido as semelthancas encontradas com a Unica espécie
viva do grupo, Phractocephalus hemiliopterus, conhecida popularmente no Brasil
como “Pirarara” e em outros paises como “Cajaro”. Tais semeihancas sdo: 05s0
articular da mandibula com porgao anteroposterior concava e porgdo latero-lateral
convexa, formando a articulacdo hiostilica; placas cranianas extensamente
omamentadas com cristas reticuladas circundande as fossetas amrredondadas. Os
restos mais antigos de Phractocephalus s3c 0ssos parciais da fauna de La Venta
(Mioceno médio) na Coldmbia. Na Venezuela, Formagdo Urumaco (Mioceno
superior), também foi registrado um cranic articulado com alguns elementos isolados,
o qual constatou-se tratar-se de outra espécie extinta, nomeada de TP. nassi. Outros
fosseis de Phractocephalus também foram registrados para o Mioceno superior do
Acre: um cranio e vértebras anteriores, coletados no Rio Acre. Os restos, distintos da
espécie moderna P. hemiliopterus, foram descritos como TP. acreornatus. Assim, o
novo registro fossil de Phractocephalus para o Acre contribui para ¢ conhecimento da
diversificac3o do grupo durante o Mioceno na Amazénia.

Agradecimentos: CAFPES e CNPq.
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NEW RECORDS OF NEOGENE METATHERIA (MAMMALIA) FROM WESTERN
AMAZONIA (ACRE, BRAZIL)

N.S.STUTZ' P. HADLER®. F. R. NEGRI*, L. MARIVAUX®, F. PUIOS™, T.R. JACO'. E. M.
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naria_smutz@yahoo.com.br
*Institut des Sciences de 1"Evolution (ISE-M), Université de Montpeilier, CNRS. IRD. Place Eugéne
Bataillon, 34095 Montpellier, France. pierre-olivier.anioine @umonipellier. fr:

laurent. marivaux@umonipellier.jr

Laboratério de Paleontologia, Programa de Pos-Graduagao em Geologia, Universidade Federal de
Santa Catarina. Campus Universitdrio s/n. 88040-900 Florianépolis, Santa Catarina, Brazil.
pairicia.hadler @ufsc.br
“Laboratério de Paleontologia. Campus Floresta. Universidade Federal do Acre. Estrada do Canela
Fina. Km [2, 69980-000 Cruzeiro do Sul. Acre, Brazil. frnegri @ufac.br

Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Argentine.
,?mjos @mendoza-conicet.gob.ar

Instituto Argentino de Nivologfa. Glaciologia v Ciencias Ambientales (IANIGLA ), CONICET-
UNCUYO-Mendoza. Avenida Ruiz Leal s/n, Parque Gral. San Martin. 5500 Mendoza, Argentina.
7Pr0gmma de Pos-Graduagio em Sistemitica ¢ Conservagio da Diversidade Bioldgica
(PPGSCBIO), Secretaria do Meio Ambiente e Infraestrutura do Rio Grande do Sul, Universidade
Estadual do Rio Grande do Sul. Rua Dr. Salvador Franga. 1427, 90690-000 Porto Alegre. Rio
Grande do Sul, Brazil. jaco.tiago@gmail.com
®*Programa de Pos-Graduago em Biodiversidade Animal (PPGBA ), Universidade Federal de Santa
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1%Segao de Paleontologia. Museu de Ciéncias Naturais, Secretaria do Meio Ambiente ¢
Intraestrutura do Rio Grande do Sul, Rua Dr. Salvador Franga, 1427, 90690-000 Porto Alegre, Rio
Grande do Sul, Brazil. ana-ribeiro @ sema.rs.gov.br

Almost 409 of South America is covered by the plains and lowlands of the Amazon River and its
tributaries. the largest low-latitude subregion of the Neotropics. The forests of the great Amazonian
Basin harbor an outstanding biclogical diversity, encompassing one of the richest mammal faunas
on the planet, especially in its weslern part. The fossil record in tropical regions may appear as
particularly poor. due to the unfavorable preservation conditions, but also, as in Amazonia, due to
the densely forested environments, and somewhat difficult paleontological field conditions. In
Amazonia. paleontological field efforts over the past few decades have proven that fossils can be
relatively common. Although still fragmentary, fossils of large reptiles and placental mammals have
been substantially documented. Despite their great current species richness and abundance in the
area, the fossil record of Metatheria, whose recent representatives are grouped into marsupials, is
known only from few Cenozoic localities. Here we present new records of fossil metatherians from
the PRE-06 locality (Coqueiros. 8°18'08.5"S 70°26'40.8"W ), situated on the banks of the Rig Envira
(Acre Basin, state of Acre, northwestern Brazil), where the Solimées Formation (lower Eocene—
Pliocene) crops oul. This locality, which consiste of a 30 cm-thick fossil-bearing microconglomerate
of detrital origin. was recently extensively exploited, including using wet-screening to collect
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remains of micromammals. A preliminary faunal list for PRE-06 includes mollusks (bivalves and
gastropods), crabs, fishes (selachians, characiforms, siluriforms, and dipnoans). amphibians,
reptiles, bird. and mammals {cetaceans, litopterns. metatherians, notoungulates. rodents. and
xenarthrans). The specimens are permanently housed at the collection of the Laboratério de
Paleontologia of the Universidade Federal do Acre. Floresta campus (UFAC-CS). Cruzeiro do Sul,
Acre, Brazil. Previously, fossil wood fragments were reported for PRE-06, with a diverse flora,
which resembles in many aspects that occurring in the region today. thereby suggesting that similar
equatorial climatic conditions were already present at the time of the PRE-06 deposition. Only
seven metatherian demtal specimens have beem found at PRE-06, exclusively mpresenting
didelphids: c¢f. Marmosa, Didelphis cf. D. solimoensis, Thylamys colombianus, and unidentified
representatives of the family (four premolars). These specimens. along with the associated
mammals, indicate an early late Miocene age for PRE-06. The relative iow abundance of
metatherian remains with respect to those of rodents. and the absence of sparassodonts,
paucituberculatans and microbiotheres. found in other tropical-equatonial areas of South America at
the same epoch, are striking features 1o be further investigated. in addition to detailed taxonomic
analysis.

*This work was supported by: CNPq 140773/2019-3, 3100232021-1; CNPgMCTYCONFAP-
FAPS 441626/2020-3; CAPES 88887 46207(¢2019-00: ANR LabEx CEBA. ANR-10-LABX-25-
01
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