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Abstract

The marine macroinvertebrate fossils from the Devonian of the Parnaiba Basin are among the most diverse of Paleozoic of
Brazil. In recent years, most revisions on these fossils involved trilobites from the Pimenteira and Cabegas formations, in
the region of Picos and Pimenteiras cities, in the Piaui State. This survey reports the occurrence of Devonian trilobites from the
Pimenteira Formation cropping out at Jodo Costa city, in the region of Serra da Capivara National Park, southeastern Piaui
State, where two species were recognized: Burmeisteria notica Clarke, 1913 and Metacryphaeus cf. australis Clarke, 1913.
The wide occurrence of these genera in the Malvinokaffric Realm shows that transgressive events during part of the Devonian
favored the faunal communication between the Andean, Brazilian and South African provinces through the reduction of geo-
graphical barriers. Finally, although the still preliminary character of the studies on Pimenteira Formation trilobites, this unit is
already providing new paleontological data that contribute to the understanding of these fossil assemblages.
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Resumo

Os fosseis de macroinvertebrados marinhos do Devoniano da Bacia do Parnaiba estdo entre os mais diversos do Paleo-
zoico do Brasil. Nos tltimos anos, a maioria das revisdes sobre esses fosseis envolveu trilobitas das formagdes Pimen-
teira e Cabegas, na regido das cidades de Picos e Pimenteiras, no Estado do Piaui. Esta pesquisa relata a ocorréncia de
trilobitas devonianos da Formagao Pimenteira, aflorante na cidade de Jodo Costa, na regido do Parque Nacional da Serra
da Capivara, no sudeste do Piaui, onde duas espécies foram reconhecidas: Burmeisteria notica Clarke, 1913 e Metacry-
phaeus cf. australis Clarke, 1913. A ampla ocorréncia destes géneros no Dominio Malvinocafrico mostra que eventos
transgressivos durante parte do Devoniano favoreceu a comunicagdo entre as faunas das provincias Andina, Brasileira
e Sul-africana, através da redugdo das barreiras geograficas. Finalmente, apesar do carater ainda preliminar dos estudos
sobre trilobitas da Formagao Pimenteira, esta unidade continua fornecendo novos dados paleontolégicos que contribuem
para o entendimento destas assembleias fosseis.

Palavras-chave: Calmoniidae; Homalonotidae; Devoniano; Bacia do Parnaiba; Parque Nacional da Serra da Capivara.
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INTRODUCTION

The marine macroinvertebrate fauna from the Devonian
of the Parnaiba Basin is among the most diversified of
Paleozoic of Brazil. It includes brachiopods, trilobites, os-
tracods, pelecypods, gastropods, hyolithids and tentaculitids
preserved together with elasmobranchii fishes and plants
in siliciclastics of Pimenteira and Cabecas formations. The
fauna in intermediate sections of the Pimenteira Formation,
cropping out at Piaui State, is dominated by the Chonetoidea
brachiopod Montsenetes cf. boliviensis Rachebouef, 1992
and also includes pelecypods, gastropods, trilobites and co-
nularids (Castro, 1968; Melo, 1988; Carvalho, 1995; Siviero,
2002). Important revisions on this fauna have taken place in
the last years, involving brachiopods (Fonseca, 2001, 2004;
Gama Jr., 2008) and conularids (Siviero, 2002). Studies on
trilobites from the Pimenteira Formation back Caster (1948),
who cited the occurrence of homalonotids and dalmanitids.
The area between the cities of Picos and Pimenteiras, where
this unit outcrops, was later visited by Kegel (1953), who
collected fossils and described the occurrence of the genera
Homalonotus Konig, 1825 and Asteropyge Hawle and Corda,
1847. These taxa were later reclassified by Castro (1968); the
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former as Burmeisteria notica Clarke, 1913 and the latter, as
Metacryphaeus australis Clarke, 1913. In general, Devonian
trilobites of Parnaiba Basin were mainly treated as side sub-
jects in stratigraphic (Kegel, 1953) and paleobiogeographic
(Melo, 1985, 1988) studies. Nevertheless, more attention has
been given to these fossils in the last twenty years, through
detailed surveys on systematics and paleobiogeography
(e.g. Carvalho, 1995; Carvalho et al., 1997).

The current survey reports the occurrence of trilo-
bites from the Pimenteiras Formation at Jodo Costa city
(Figure 1), in the vicinities of Serra da Capivara National
Park, southeastern Piaui State.

GEOLOGIC SETTING

The Pimenteira Formation (Neoeifelian — Frasnian;
Santos and Carvalho, 2004; Grahn et al., 2006) is locat-
ed near the base of the Canindé Group, underlain by the
Itaim Formation and overlain by the Cabecas Formation
(Figure 2). Although in many works the unit is referred
as “Pimenteiras Formation” as the formation’s name de-
rives from the town of Pimenteiras, in the Piaui State
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Figure 1. Geological map showing the city of Jodo Costa in the Piaui State, Brazil. Note that the town is positioned within

the Pimenteira Formation. (B) modified from CPRM (2006).
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(Small, 1914; Plummer et al., 1948) we rather use the term
“Pimenteira Formation” following Carvalho (1995, 2006),
Carvalho et al. (1997); Silva and Fonseca (2005). The unit
marked the greatest marine transgression in the Parnaiba
Basin, and consists on siderite and pyrite-rich dark (red-
dish when weathered) shales interbedded with siltstones
and fine sandstones deposited in a storm-dominated
shallow marine platform (Della Favera, 1990; Gées and
Feijo, 1994). The shales are often bioturbated, and con-
tain iron oolites and phosphatic and hematitic concretions
(Della Favera, 1990). The fossils are often found as molds
and casts in iron oxide concretions (Melo, 1988).

MATERIALS AND METHODS

Forty exemplars from outcrops of the Pimenteira Formation
(Figure 2) at the localities of Morro do Ranulfo and Morro
do Joaquim (23L UTM 9053313, 781243), in Jodo Costa
city, about 70 km from Sao Raimundo Nonato town, south-
eastern Piaui State were examined (Table 1). The fossils,
preserved in ferruginous concretions, are deposited at the
Fundagdo Museu do Homem Americano (FUNDHAM)
scientific collection, in S@o Raimundo Nonato city.
The preparation of the specimens followed the tech-
niques used in the study of marine macrofossils men-
tioned in Feldmann et al. (1989) and Nobre and Carvalho
(2010). The systematic identification and the morpho-
logic terminologies for trilobites followed Eldredge and
Branisa (1980), Lieberman et al. (1991), Lieberman
(1993), Whittington et al. (1997) and Sandford (2005).
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Figure 2. Stratigraphic section of the Paleozoic and
early Mesozoic of the Parnaiba Basin. Modified from
Godes (1995).

The fossils were analyzed with a Zeiss stereomicro-
scope and photographed with a Canon SX10 digital cam-
era. These steps were carried out at the Laboratério de
Estudos Paleobiologicos of the Instituto de Geociéncias da
Universidade de Sao Paulo (IG¢/USP).

RESULTS AND DISCUSSION

From the analyzed fossils, it was possible to discern two tri-
lobite species: Burmeisteria notica and Metacryphaeus cf.
australis (Figures 3A — 3G). The material also includes one
specimen of Rusophycus Hall, 1852 (Figure 3H), already rec-
ognized in the area (Silva et al. 2011). Both trilobite species
were described from the Pimenteira Formation in the region
between Picos and Pimenteiras cities (Castro, 1968; Carvalho,
1995) and are also found in the Ponta Grossa Formation,
Parana Basin (Clarke, 1913; Carvalho et al., 1987). The oc-
currence of Burmeisteria Salter, 1865 and Metacryphaeus
Reed, 1907 in Jodo Costa town spreads the already wide dis-
tribution of these genera within the Malvinokaffric Realm,
which also includes Bolivia (Icla, Bélen, Gamoneda, Sicasica
and Catavi formations), Argentina (Lipéon Formation),
South Africa (Gydo and Voorstehoek formations), Falkland
Islands (Fox Bay Formation) and Uruguay (Cordobés
Formation) (Kozlowski, 1923; Reed, 1925; Branisa, 1965;
Copper, 1977; Eldredge and Ormiston, 1979; Cooper, 1982;
Lieberman, 1993; Carvalho, 1995, 2006; Carvalho et al.,
1987; Carvalho et al., 1994).

Although the distribution of homalonotid trilobites
extends to the Old World Realm, Burmeisteria consists
on the most common genus in the Malvinokaffric Realm
(Simoes, et al., 2009). Contrarily, Metacryphaeus is con-
sidered an endemic genus for this paleobiogeographic
province (Eldredge and Ormiston, 1979). The wide oc-
currence of Burmeisteria and Metacryphaeus in trans-
gressive deposits within the Malvinokaffric context indi-
cates that faunal interchanging between Andean, Brazilian
and South African provinces took place during part of the
Devonian, favored by the reduction of geographic barriers.

Table 1. Mode of preservation and number of samples of
B. notica and M. cf. autralis.
SPECIES/PRESERVATION B. notica M. cf. autralis

Complete 9 -

Thorax-pygidium 3 3
Cephalon-thorax 7 -
Cephalon 2 -
Pygidium 9 1
Thorax 6 -
TOTAL 36 4
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Figure 3. Specimens of Burmeisteria notica (A — F), Metacryphaeus cf. australis (G) and Rusophycus (H) from the Pimenteira
Formation at Jodo Costa city, southeastern Piaui State, and deposited at the Fundacdo Museu do Homem Americano
scientific collection, under the numbers 169056 (A), 169045 (B, D and E), 169039 (C), 169044-1 (F), 169046 (G), and 872-
113981 (H). Scale bars represent 1 cm.
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FINAL CONSIDERATIONS

Though relatively recent, studies on trilobites from the
Pimenteira Formation are already providing new paleon-
tological, which allow a more precise comparison between
fossil assemblages in this basin and those from other lo-
calities in the Malvinokaffric Realm.
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