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Abstract. The Bryn Gwyn (Chubut Province, Patagonia, Argentina) is a classic fossiliferous site, long recognised for its Cenozoic vertebrate 
record. However, its invertebrate content remains poorly documented. The Lower Miocene Gaiman Formation, representing the “Patagonian 
Transgression”, has yielded abundant vertebrates, whereas invertebrate faunas were historically mentioned only briefly, mostly as molds. New 
material was collected following the most recent stratigraphical framework at the Bryn Gwyn locality. Fossiliferous levels were identified, and 
several specimens were described and studied using updated systematic arrangements. The Bryn Gwyn fossil invertebrate assemblage 
previously comprised only 11 taxa and a few higher-level groups. Our new study documents 27 genera or species-level taxa, nearly doubling 
the known diversity. A new species, namely Buccinanops halleri sp. nov., is also described. Several groups previously reported without precise 
determinations (e.g., bryozoans, gastropods, irregular echinoids) are now taxonomically resolved, and two additional higher-level groups, 
Brachiopoda and Scaphopoda, are recorded for the first time in the region. Comparisons with other Patagonian Cenozoic assemblages reveal 
strong faunal affinities with the time-equivalent Chenque and Monte León formations. These results substantially refine the taxonomic 
composition of the Bryn Gwyn invertebrate fossil fauna and provide a stronger basis for its inclusion in regional biostratigraphic correlations 
and paleoenvironmental reconstructions of the “Patagonian Transgression”. 
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Resumen. LA FAUNA DE INVERTEBRADOS MARINOS FÓSILES DE LA FORMACIÓN GAIMAN (MIOCENO INFERIOR) EN BRYN GWYN (CHUBUT, 
PATAGONIA, ARGENTINA). El yacimiento de Bryn Gwyn (Provincia de Chubut, Patagonia, Argentina) es un yacimiento fosilífero clásico, conocido 
desde hace tiempo por sus registros de vertebrados del Cenozoico, pero con información fragmentaria sobre su contenido de invertebrados 
fósiles. La Formación Gaiman, que representa la “Transgresión Patagoniana” (Mioceno Temprano), ha proporcionado abundantes vertebrados, 
mientras que las faunas de invertebrados se han limitado históricamente a breves menciones, en su mayoría basadas en moldes. Nuevo material 
de invertebrados fósiles fue colectado siguiendo el marco estratigráfico más reciente en la localidad de Bryn Gwyn. Se identificaron los niveles 
fosilíferos y se describieron especímenes utilizando arreglos sistemáticos modernos. La asociación de invertebrados fósiles de Bryn Gwyn 
comprendía anteriormente solo 11 taxones y unos pocos grupos de rango taxonómico alto. Este trabajo documenta 27 géneros o taxones de 
nivel especie, lo que prácticamente duplica la diversidad conocida. Una nueva especie es descrita, Buccinanops halleri sp. nov. Varios grupos 
previamente descritos sin determinaciones precisas (por ejemplo, briozoos, gasterópodos, equinoideos irregulares) ahora se encuentran 
taxonómicamente resueltos, y se registran por primera vez dos grupos de alto rango taxonómico adicionales, Brachiopoda y Scaphopoda. Las 
comparaciones con otras asociaciones cenozoicas de la Patagonia revelan fuertes afinidades faunísticas con aquellas presentes en las 
formaciones Chenque y Monte León, ambas depositadas durante el Mioceno temprano. Estos resultados refinan sustancialmente la composición 
taxonómica de la fauna de invertebrados fósiles de Bryn Gwyn y proporcionan una base sólida para su incorporación en las correlaciones 
bioestratigráficas regionales y las reconstrucciones paleoambientales de la “Transgresión Patagoniense”. 

Palabras clave. Bivalvia. Formación Gaiman. Gastropoda. Invertebrados. Mioceno.

©2026 Pérez, Ferrari, Farroni, Allende Mosquera, Cuitiño | CC BY 4.0 | Acceso Abierto - Open Access

Año 2026 - 26(1): 144–177ARTÍCULO

INTRODUCTION 

 Bryn Gwyn is a classic fossiliferous locality known for 

more than a hundred years (Ameghino, 1901; Windhausen, 

1921). It is an important source of information about 

vertebrate faunas of South America during Cenozoic times. 

Bryn Gwyn is located in the southern margin of the lower 

Chubut River Valley, 8 km south of Gaiman city (Chubut), 

where Cenozoic sedimentary deposits are widely exposed. 

https://orcid.org/0000-0001-6771-4938
https://orcid.org/0000-0001-6422-9806
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The sedimentary succession comprises the Sarmiento, 

Gaiman, and Puerto Madryn formations, which range in late 

Eocene to the Late Miocene. Sediments deposited during a 

marine transgression informally known as “Patagonian 

Transgression“ or “Patagoniense“ (Feruglio, 1949; Parras & 

Cuitiño, 2021) are included in the Gaiman Formation.  

The Gaiman Formation at Bryn Gwyn is well known for 

its abundant and diverse fossil record of marine vertebrates, 

collected during several decades since the pioneering work 

of Simpson (1935). This record includes cetaceans (e.g., 

Buono et al., 2017; Viglino et al., 2018, 2019; Paolucci et al., 

2021), birds (e.g., Cione et al., 2011; Piro & Acosta 

Hospitaleche, 2022; Tambussi et al., 2023), turtles (Sterli et 

al., 2025), and fishes (e.g., Cione, 1978; Cione & Azpelicueta, 

2003; Cione et al., 2011). Unlike fossil vertebrates, and 

despite their abundance, fossil invertebrates are less known 

in this area. They are usually mentioned in lithostratigraphic 

descriptions (e.g., Cuitiño et al., 2019), but are always con-

sidered a minor component of the fossil assemblages. 

Furthermore, most of these mentions referred to fossil 

invertebrates only as molds (see below), and no systematic 

descriptions have been performed for the invertebrate 

fossils from this locality thus far. 

Fossil invertebrates at Bryn Gwyn were first mentioned 

by Ihering (1904, 1907), who indicated the presence of 

bivalves, gastropods, and echinoderms. He listed the 

species Ostrea patagonica d’Orbigny, 1839, Chione patagonica 

(Ihering, 1897), Martesia patagonica (Philippi, 1887), Turritella 

ambulacrum pyramidesia Ihering, 1907, and Monophora darwini 

Desor, 1847. Ihering (1904, 1907) considered this fauna 

similar to that found in Península Valdés and surrounding 

areas, today referred to as the Puerto Madryn Formation 

(‘Entrerriense’ for the author). Frenguelli (1927, 1935) 

expanded the list, adding Ostrea hatcheri Ortmann, 1897, 

Pectunculus cuevensis Ihering, 1897, Sanguinolaria perplana 

(Ihering, 1897), Polinices sp., and Turritella breantiana 

d’Orbigny, 1846. In posterior geological and paleontological 

studies carried out in the area, only these mentioned 

species are indicated (Simpson, 1935; Feruglio, 1949). 

Camacho and Fernandez (1956) expanded the faunal list by 

adding Venericardia (Venericor) austroplata Gardner and 

Bowles, 1939, a taxon with an important biostratigraphic 

significance according to these authors. Later, only 

mentions of crabs (Haller & Mendía, 1980), pectinids, 

echinoids (Scasso & Castro, 1999), corals, and bryozoans 

(Cuitiño et al., 2019) were indicated. Several studies cited 

oysters, turritellids, and bivalve and gastropod molds (Lech 

et al., 2000; Scasso & Bellosi, 2004; Cuitiño et al., 2019). 

Recently, del Río et al. (2022a) referred to molds of 

pectinids, venerids, and pholadideans not yet identified for 

these horizons. 

The recently published new geochronologic scheme for 

the Gaiman Formation (Cuitiño et al., 2023) motivated a new 

stratigraphically and chronologically constrained material 

collection, allowing us to perform the first detailed 

systematic research, including descriptions of the fossil 

invertebrates of the Gaiman Formation in the Bryn Gwyn 

area. This new fauna description allows comparisons with 

other better-known Miocene marine assemblages of 

Patagonia. 

Institutional acronyms. CNP-PIIc, Colección de Paleoin-

vertebrados e Icnología, Instituto Patagónico de Geología y 

Paleontología, Centro Nacional Patagónico, Puerto Madryn, 

Argentina; MPEF-PI, Colección de Invertebrados, Museo 

Egidio Feruglio, Trelew, Argentina. 

 

GEOLOGICAL SETTING 

The studied material comes from Bryn Gwyn (‘white cliff’ 

in Welsh language), a locality situated in northeast Chubut 

Province, Argentina, at the southern margin of the Chubut 

River Valley, 8 km south of Gaiman city (Fig. 1). Cenozoic 

outcrops at this locality are considered as part of the Valdés 

Basin sedimentary infill (Cuitiño et al., 2023) and three 

stratigraphic units successively crop out: Sarmiento, Gaiman 

and Puerto Madryn formations. The Sarmiento Formation 

is a terrestrial tuffaceous succession divided into three 

members: the lower Pan de Azucar Member (Eocene), the 

middle Rojo Member (Eocene-Oligocene?), and the upper 

Trelew Member (Lower Miocene). At Bryn Gwyn, the Gaiman 

Formation lies on a regionally correlated surface (S2 sensu 

Cuitiño et al., 2023) on top of the Trelew Member of the 

Sarmiento Formation. In turn, the Gaiman Formation is 

covered by the Upper Miocene Puerto Madryn Formation, 

separated by another regionally extensive surface that 

comprises most of the Middle Miocene and is defined as S3 

by Cuitiño et al. (2023). At Bryn Gwyn, the Puerto Madryn 
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Formation is composed of cross-bedded sandstones and a 

few mudstones with conspicuous oyster biostromes (Fig. 2). 

Outcrops of the Gaiman Formation (Haller & Mendía, 

1980) are common along the coastal cliffs of NE Chubut 

Province and the lower reaches of the Chubut River Valley 

(Scasso & Castro, 1999; Cuitiño et al., 2019, 2023). The unit 

is composed mostly of bioturbated, tuffaceous muddy 

sandstones, with minor mudstones and laminated fine 

sandstones. These deposits were interpreted as deposited 

in shallow marine paleoenvironments from the coastal zone 

to the inner shelf (Scasso & Castro, 1999; Cuitiño et al., 

2019, 2023; Allende Mosquera et al., 2023; Farroni et al., 

2023; Panti et al., 2025). The study area is one of the few 

places where the base and top of the Gaiman Formation are 

exposed, with a thickness of 70 m (Fig. 1). 

The age of the Gaiman Formation is estimated based on 

stratigraphic correlation, zircon U-Pb geochronology, and 

age constraints from the underlying and overlying units. 

Based on its rich fossil terrestrial vertebrate fauna (Kay et 

al., 2008) and zircon U-Pb radiometric dates (Cuitiño et al., 

2023), the underlying Trelew Member of the Sarmiento 

Formation was defined as Lower Miocene (~21 Ma); for this 

reason, the Gaiman Formation is no older than Burdigalian 

(Early Miocene). Zircon U-Pb ages from the Gaiman 

Formation beds from several localities of NE Chubut 

(including one at Bryn Gwyn, Fig. 2) support a Burdigalian 

age (Cuitiño et al., 2023). An Early Miocene age is also 

supported by the presence of extinct fish, penguins (Cione et 

al., 2011), and cetaceans (Buono et al., 2017; Viglino et al., 

2018, 2019). The age of the uppermost beds of the Gaiman 

Formation is uncertain, although based on stratigraphic 

correlations and sedimentation rates, Cuitiño et al. (2023) 

Figure 1. A, Regional location of the studied area. B, Detailed map of the studied area showing the distribution of Miocene sedimentary deposits. 
Modified from Cuitiño et al. (2019). Scale = 200 km (A), 10 km (B). 



suggested the Gaiman Formation should not be younger 

than 16 Ma. The overlying Puerto Madryn Formation has 

been dated between 12 and 8 Ma in the Península Valdés 

area, indicating a Tortonian age (Late Miocene) (Scasso et 

al., 2001; del Río et al., 2018; Cuitiño et al., 2023). 

At the regional scale, the Gaiman Formation is included 

in the informal local stage Patagoniense (Parras & Cuitiño, 

2021), which broadly correlates with other similar Lower 

Miocene shallow marine sediments throughout eastern 

Patagonia (Monte León, Chenque, Gran Bajo del Gualicho 

formations, among others). 

 

MATERIALS AND METHODS 

Fossil material was collected at Bryn Gwyn locality and 

nearby areas during a stratigraphic and paleontological 

survey of the Gaiman Formation during several fieldworks 

from 2021 to 2024. As a base for field data collection, we 

used the stratigraphic section of Cuitiño et al. (in press). All 

beds were analysed, and those containing fossil inverte-

brates were labelled from base to top as level 1 to level 8 

(Fig. 2). The best-preserved specimens were collected to be 

prepared and observed at the Instituto Patagónico de 

Geología y Paleontología laboratories. All material was 

viewed using a Leica binocular magnifying glass. Linguli-

formea systematics follows Williams et al. (2000). General 

Mollusca systematics followed MolluscaBase (2025). 

Bryozoa, Echinodermata, and Arthropoda systematics fol-

low WoRMS (2025). Open nomenclature follows the pro-

posals of Bengtson (1988). A similarity cluster analysis was 

performed in order to compare our resulting invertebrate 

assemblage with others from different Cenozoic marine 

stratigraphic units of Patagonia. For this, we perform a 

UPGMA distance analysis using the Bray-Curtis algorithm 

in PAST 4.03 (Hammer et al., 2001). 
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Figure 2. Sedimentary log of the Gaiman Formation at Bryn Gwyn (modified after Cuitiño et al., in press) showing the fossiliferous levels studied 
in this work. Zircon U-Pb ages and stratigraphic surface labels are from Cuitiño et al. (2023). Abbreviations: Cl, clay; CS, coarse sand; FC, fine 
conglomerate; FS, fine sand; G, gravel; MS, medium sand; Si, silt; VFS, very fine sand.  



All specimens are housed in the Colección de 

Paleoinvertebrados e Icnología at the Instituto Patagónico 

de Geología y Paleontología (IPGP, CCT CONICET-CENPAT) in 

Puerto Madryn, Chubut Province, Argentina; and in the 

Colección de Invertebrados at Museo Egidio Feruglio (MEF), 

in Trelew, Chubut Province, Argentina. 

 

SYSTEMATIC PALAEONTOLOGY 
 

BRACHIOPODA Duméril, 1805 

LINGULIDA Waagen, 1885 

DISCINIDAE Gray, 1840 

 

Genus Discinisca Dall, 1871 

 
Type species. Orbicula lamellosa Broderip, 1833. Original designa-
tion. Recent, Ocean Pacific coast from Peru to Chile. 

 

Discinisca porvenir Pérez, Farroni, Allende  

Mosquera and Cuitiño, 2023 

Figure 3A, B 

 

Referred material. Paratype CNP-PIIc 594, one dorsal valve 

(length= 27.3 mm, width= 21.8 mm, height= 8.3 mm).  

Geographic  and  Stratigraphic Distribution. Fossiliferous 

level 1, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Discinisca porvenir was recently described for the 

Gaiman Formation, together with D. messii Pérez, Farroni, 

Allende Mosquera and Cuitiño, 2023. More information 

about this species is provided by Pérez et al. (2023).  

There are no previous records of brachiopods indi-

cated for the Gaiman Formation. Lingulid, terebratulid, and 

rhynchonellid brachiopods are present in other Neogene 

units of Patagonia (Ihering, 1903; Frenguelli, 1927; Levy, 

1961; Martínez et al., 2025). The group is present in the 

overlying Puerto Madryn Formation, represented by the lin-

gulid Lingula sp. nov.? (Frenguelli, 1927) (Glottidia, according 

to Martínez et al., 2025), the terebratulid Pachymagas 

piramidesia (Ihering, 1903), and the abovementioned 

discinid D. messii (Pérez et al., 2023, 2024). Neogene discinid 

brachiopods are rare in South America, with only two men-

tions of Late Miocene age from Uruguay and the Entre Ríos 

Province (Figueiras, 1980; Pérez et al., 2013), and other 

possible records from Chile (Philippi, 1887). 

BRYOZOA Duméril, 1805 

CHEILOSTOMATIDA Busk, 1852 

CUPULADRIIDAE Lagaaij, 1952 

 

Genus Discoporella d’Orbigny, 1852 

 
Type species. Lunulites umbellata Defrance, 1823 (= Discoporella 
umbellata). Original designation. Miocene–Recent, Eastern Atlantic. 

 

Discoporella sp. 

Figure 3C–E 

 

Referred material. CNP-PIIc 1408, one colony (diameter= 

6.85 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

level 6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. This free-living bryozoan colony has a discoidal 

and flat shape, highly calcified, spiral growth pattern, circu-

lar to hexagonal zooids bordered by a strong ridge. Even 

though no other characters are visible in our material, the 

described characters allow us to consider it a representa-

tive of the cupuladriid genus Discoporella d’Orbigny, 1852 

(Baluk & Radwański, 1982; Cook & Chimonides, 1994). 

Cupuladriid bryozoans are known for several Cenozoic 

Patagonian units (López-Gappa et al., 2017). In particular, 

the genus Discoporella was mentioned for the overlying 

Puerto Madryn Formation (Casadío et al., 2005) and for the 

Late Miocene Camacho Formation of Uruguay (Closs & 

Madeira, 1968). In addition, there is a dubious mention of 

this genus as Cupularia punctata—synonym of D. depressa 

(Conrad, 1841)—by Canu (1904) from the “Patagonien 

inférieur” of “Coli-Huapi” (probably referring to outcrops of 

Chenque Formation). 

 

GASTROPODA Cuvier, 1795 

VETIGASTROPODA Salvini-Plawen, 1980 

TROCHIDAE Rafinesque, 1815 

 

Genus Molvaldesia del Río, 2022  

(in Nielsen & del Río, 2022) 

 
Type species. Valdesia valdesiensis del Río, 1985 (=Molvaldesia 
valdesiensis). Original designation. Late Miocene, Puerto Madryn 
Formation, Argentina. 
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Molvaldesia cf. M. astraensis (Morra and del Río, 1987) 

Figure 3F–O 

 

Referred material. CNP-PIIc 1409, 1423, seven specimens 

preserved as composite molds; diameter range: 9–21 mm 

(mean= 16.5 mm), height range: 6–13.95 mm (mean= 10.2 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

level 6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. These specimens have conic, trochiform shells 

with low spire, deep sutures, and a subaquadrate to 

rhomboidal aperture. Sculpture is given by nearly 12 to 14 

elongated and ophistocline nodes located in the upper por-

tion of the whorls, a double peripheral carina, and 12–14 

basal spiral cords. These features allow us to include these 

specimens in the genus Molvaldesia (=Valdesia del Río, 

1985). Among the species of this genus, our shells resemble 

M. astraensis (Morra & del Río, 1987) (Chenque Formation, 

Chubut) in outline, the presence of a narrow sutural ramp, 

and the number and development of nodes. Another 

species, M. leonardinii (del Río, 1985), from the Puerto 

Madryn Formation (Chubut Province) has a nearly similar 

number of nodes and basal spiral cords, but differs in the 

presence of a higher spire, a less pronounced sutural ramp, 

and a more rounded development of the double peripheral 

carina. Other species such as M. cuevensis (Ihering, 1897); 

M. camachoi (del Río, 1985); or M. valdesiensis (del Río, 1985) 

differ in having higher spires. Variability in the number of 

sculptural elements among species is present in other 

trochid taxa. This suggests that a comprehensive quantita-

tive revision of the genus is required. The variability present 

in this genus does not allow us to give a more precise taxo-

nomic placement to our specimens. 

Considering the general morphology of the specimens 

here described, we compare them to M. astraensis, although 

the different number of basal spiral cords left some doubts 

about this placement. 

CAENOGASTROPODA Cox, 1960 

NATICIDAE Guilding, 1834 

 

Genus Glossaulax Pilsbry, 1929 

 
Type species. Natica reclusiana Deshayes, 1839 (= Glossaulax 
reclusiana). Original designation. Recent, Pacific coast of California, 
USA. 

 

Glossaulax? cf. G. secundum  

(Rochebrune and Mabille, 1885) 

Figure 3P–Q 

 

Referred material. CNP-PIIc 1410, 1425, six composite 

molds; diameter range: 32–40 mm (mean= 34.1 mm); 

height range: 20.9–33.4 mm (mean= 28.3 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks.  The taxonomy of fossil naticids is very complex 

because most of the diagnostic characters are based on 

non-fossilizable structures. Nevertheless, some genera also 

include features referred to the aperture, collumelar lips and 

umbilicus. Our material consists of composite molds clearly 

assignable to the Family Naticidae by their shell outline and 

the absence of shoulders in whorls. The umbilicus is 

present, but the aperture is missing in our specimens. 

Therefore, neither umbilical callus nor the groove incising 

the callus is visible. This does not allow to define a generic 

placement. Regardless, other characters, such as the spire 

height and the number and morphology of whorls, are 

similar to the species Glossaulax secundum (Rochebrune & 

Mabille, 1885). This species is variable but presents a 

medium-sized, globose, and thickened shell with a very low 

spire, the last whorl greatly inflated and rounded basally, 

and a smooth shell surface (Griffin & Pastorino, 2013). The 

absence of umbilical characters does not allow a more 

precise identification.  
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Figure 3. A–B, Discinisca porvenir Pérez et al., 2023, CNP-PIIc 594 (paratype); A, outer view of dorsal valve; B, left lateral view of dorsal valve; 
C–E, Colony of Discoporella sp., CNP-PIIc 1408; C, dorsal view of colony in sediment; D–E, detail of colony in dorsal view; F–O, Molvaldesia cf. 
M. astraensis (Morra and del Río, 1987), CNP-PIIc 1409; F, M–O umbilical view; G, K–L, apertural view; H–I, apical view; L, lateral view; P–Q, 
Glossaulax? cf. G. secundum (Rochebrune and Mabille, 1885), CNP-PIIc 1410; P, lateral view; Q, apertural view; R–X, Buccinanops halleri sp. nov.; 
R–S, CNP-PIIc 1411 (holotype), lateral views; T–X, CNP-PIIc 1412 (paratypes); T, X, lateral views; U, apertural view; V–W, apical views. Scale 
= 10 mm (A–B, F–Q), 5 mm (R–X), 2 mm (C–E). 
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The genus Polinices has been mentioned from the 

Gaiman Formation at the Bryn Gwyn area (Frenguelli, 1927, 

1935) and probably refers to the taxon here revised. 

Glossaulax secumdum occurs in other Early Miocene 

units, including San Julián, Monte León, Estancia 25 de 

Mayo, and Chenque formations (Griffin & Pastorino, 2013; 

Bostelmann et al., 2015). Brunet (1995) described two 

Glossaulax species from the Late Miocene of the Puerto 

Madryn Formation: G. groeberi and G. keideli. Griffin and 

Pastorino (2013) stated these species as junior synonyms of 

G. secundum.  

 

BUCCINANOPSIDAE Galindo, Puillandre, Lozouet  

and Bouchet, 2016 

 

Genus Buccinanops d’Orbigny, 1841 

 
Type species. Buccinum cochlidium Dillwyn, 1817 (=Buccinanops 
cochlidium). Original designation. Holocene, Puerto Belgrano, 
Buenos Aires, Argentina (Ihering, 1907). Recent, Atlantic Ocean 
coast of South America, from Rio Grande do Sul, Brazil, to Puerto 
Madryn, Argentina (Pastorino & Simone, 2021). 

 

Buccinanops halleri sp. nov. 

Figures 3R–X, 4A–D 
 

urn:lsid:zoobank.org:act:6488D663-A60B-4094-B6F5-F2D804F96F4B 

Etymology. Specific name honours to Dr. Miguel Haller, an 

Argentinian geologist and professor, who recently passed 

away. Miguel Haller was the first to give a comprehensive 

description of the Gaiman Formation. 

Type Material. Holotype CNP-PIIc 1411, one composite 

mold; diameter: 20.7 mm, height: 38.2 mm. Paratypes CNP-

PIIc 1412 eighteen composite molds; diameter range: 

9.9–27.8 mm (mean= 18.2 mm), height range: 16.6–49.8 

mm (mean= 31.4 mm). 

Referred Material. CNP-PIIc 1424, two specimens. 

Diagnosis. Shell of medium size, smooth, with five to six 

whorls; spire low; shouldered whorls with marked 

subsutural flat cords without nodes or spines; teleoconch 

with thin well-marked spiral cords until the fourth whorl; 

two terminal columellar folds.  

Description. Bucciniform and medium-sized shell with a 

maximum height of 49.8 mm. The teleoconch consists of 

five to six smooth whorls. Spire acute, equal or less than one 

third of the maximum shell height. Suture well-defined and 

impressed, narrow shouldered whorls always present. 

Marked subsutural flat cords without nodes or spines, more 

pronounced from the third to the fourth whorl. First 

teleoconch whorls (up to the fourth) with thin, well-marked 

spiral cords placed under subsutural cords. Parietal callus 

not visible. Aperture large, less than half of the total shell 

height with a distinct siphonal notch in the basal lip. Two 

marked terminal columellar folds.  

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Recently, Pastorino and Simone (2021) carried 

out an extensive review of living species of Buccinanops, 

splitting the genus into two: Buccinanops and Buccinastrum 

Pastorino and Simone, 2021. Main morphological differ-

ences between the two genera include larger shells for 

Buccinanops, with the presence of shallow shoulders fre-

quently with subsutural flat cords in the last whorls, first 

teleoconch whorls not smooth, spire height equal or less 

than one-third of the total shell height, and weak terminal 

columellar folds. All of these characters are visible in our 

specimens, and thus, they are assigned to Buccinanops.  

Pastorino and Simone (2021) included in Buccinanops 

three living species: B. cochlidium (Dillwyn, 1817), B. latus 

Pastorino and Simone, 2021, and B. monilifer (Kiener, 1834). 

A fourth fossil species is mentioned, B. ellipticum (Whitefield, 

1865), from the Eocene of North America (Garvie, 1996). 

Nevertheless, B. ellipcticum presents an unusual outline for 

Buccinanops species, without shoulders or subsutural cords, 

and without columellar folds. Thus, the assignment of the 

North American species would require further revision. 

Among living species, B. halleri sp. nov. resembles B. 

cochlidium in shell outline and development of the shoulders 

and subsutural cords but differs by its lower spire, absence 

of axial riblets, and presence of two well-marked terminal 

columellar folds. From B. latus, the new species can be 

distinguished by its less globose teleoconch and absence of 

axial riblets and subsutural nodes. Buccinanops halleri sp. 

nov. differs from B. monilifer by having a lower spire and by 

the absence of subsutural nodes or spines. 

The fossil record of the genus Buccinanops is restricted 

to the Pleistocene–Holocene of Argentina, Uruguay, and 

Brazil (Ihering, 1907; de Mata, 1947; Lopes et al., 2013; 
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Rojas et al., 2018). Other records referred to this genus al-

ready indicate species that probably belong to Buccinastrum 

(Aguirre et al., 2006; Martínez et al., 2016; Agnolín et al., 

2024). A complete revision of the Patagonian fossil record of 

Buccinanops and Buccinastrum under the new taxonomic ap-

proach of Pastorino and Simone (2021) is required. Based 

on this interpretation, B. halleri sp. nov. would represent 

the oldest undoubted record of the genus Buccinanops in 

Argentina.  

Brunet (1995) indicated the occurrence of Buccinanops 

aff. B. squalidum (King, 1832)—Buccinastrum paytense 

(Kiener, 1834)—in the Puerto Madryn Formation. Develop-

ment of the outline, spire, and whorls of this record are con-

cordant with the genus Buccinastrum. Further studies on this 

material are required. 
 

VOLUTIDAE Rafinesque, 1815 

ODONTOCYMBIOLINAE Clench and Turner, 1964 

 

Genus Miomelon Dall, 1907 

 
Type species. Volutilithes philippiana Dall, 1890 (=Miomelon 
philippianum). Original designation. Recent, Pacific coast of Chile. 

 

Miomelon gracilior (Ihering, 1896) 

Figure 4E–F 

 

Referred Material. CNP-PIIc 1418, two composite molds; 

diameter range: 13.6 mm, height range: 20.2–40.4 mm 

(mean: 30.3 mm) but one specimen incomplete. 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. The Family Volutidae is one of the gastropod 

groups most recognizable by its large shells (Stuardo & 

Villarroel, 1974). However, in the Gaiman Formation, only 

relatively small specimens of Volutidae are found. System-

atics within Volutidae are, as in other gastropod families, 

mainly based on radular and protoconch characters, and a 

high grade of convergence is found in adult shells (Clench 

& Turner, 1964). In spite of this, Neogene South American 

volutids have been studied in the last decades (del Río & 

Martínez, 2006; Nielsen & Frassinetti, 2007).  

The genus Miomelon is a long-lived taxon found since the 

late Oligocene of Argentina and Chile in southern South 

America (del Río & Martínez, 2006), and it is characterized 

by having a fusiform, small to large-sized shells, elevated 

spire, and a teleoconch sculptured by 10-22 axial costae and 

several spiral cords forming a reticulate pattern with the 

axial costae (Stuardo & Villarroel, 1974; del Río & Martínez, 

2006). Despite the poor preserved condition of our material, 

all these characters are visible. 

Among representatives of Miomelon, the species M. 

gracilior has a fusiform to elongate-fusiform shell, with spire 

comprising 35% to 50% of total length, suture strongly 

impressed, spiral cords of equal width, and axial costae 

extended from suture to suture (del Río & Martínez, 2006). 

The species has a very variable outline, with different 

development of the spire. In addition, spiral cords are 

always more conspicuous than axial costae. Our material 

shows these characters, and thus, it is assigned to M. 

gracilior. Other species of Miomelon, such as M. dorbignyana 

(Philippi, 1887) or M. castilloensis (Ortmann, 1900) has more 

conspicuous spiral cords and less marked axial elements 

(del Río & Martínez, 2006). 

Miomelon gracilior is one of the most abundant and 

widespread volutid species in the Cenozoic marine 

sequences of Argentina (see del Río & Martínez, 2006). This 

species ranges from the Oligocene to the Early Miocene in 

southern South America, is found in San Julián, Monte León, 

Carmen Silva, and Estancia 25 de Mayo formations from 

Argentina, and in the Guadal Formation from Chile (Del Río 

& Martínez, 2006; Bostelmann et al., 2015). The record here 

provided extends the geographic range of the species to the 

Chubut Province and adds the Gaiman Formation to its 

known stratigraphic range.  

 

Genus Pachycymbiola Ihering, 1907 

 
Type species. Voluta brasiliana Lamarck, 1811 (= Pachycymbiola 
brasiliana). Original designation. Recent, Eastern Atlantic coast from 
Rio de Janeiro, Brazil, to Puerto Deseado, Argentina. 

 

Pachycymbiola camachoi del Río and Martínez, 2006 

Figure 4G–M 

 

Referred Material. CNP-PIIc 1419, one composite mold, 

diameter: 17.8 mm, height: 37.5 mm; CNP-PIIc 1420, seven 

composite molds: diameter range: 21.2–39.3 mm (mean= 
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28.75 mm), height range: 36.9–54.4 mm (mean= 49.8 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Particularities of the taxonomy of the Volutidae 

are indicated in the previous species remarks. The genus 

Pachycymbiola is known from the Early Miocene to Recent in 

southern South America, and it is characterized by its thick, 

medium to large-sized shells, with biconic to ovate outline, 

spire generally low, presence of peripheral tubercles, last 

whorl large and convex, frequently well-marked shoulder, 

and a broad siphonal notch (del Río & Martínez, 2006). 

Several specimens found in the Gaiman Formation match 

this description, and are, thus, assigned to the genus. 

Our specimens also show a slender and biconic outline, 

with relatively high spire and well-marked peripheral 

tubercles perpendicularly projected and bordering of the 

sutural ramp. These features characterized the species P. 

camachoi, previously found in the coeval Gran Bajo del 

Gualicho and Chenque formations (del Río & Martínez, 

2006). 

 

STRUTHIOLARIIDAE Fischer, 1884 

 

Genus Perissodonta Martens, 1878 

 
Type species. Struthiolaria mirabilis Smith, 1875 (=Perissodonta 
mirabilis). Original designation. Recent, Kerguelen Islands. 

 

Perissodonta ameghinoi (Ihering, 1897) 

Figure 4N–R 

 

Referred Material. CNP-PIIc 1426, three composite molds; 

diameter range: 16.7–22.5 mm (mean= 19.4 mm), height 

range: 22.7–30 mm (mean= 26.4 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. The fossil species of the Family Struthiolariidae 

from southern South America and Antarctica were exten-

sively studied by several authors (Ihering, 1897, 1907; 

Ortmann, 1902; Marwick, 1924; Zinsmeister & Camacho, 

1980; Camacho & Zinsmeister, 1989; López Cabrera & 

Olivero, 2021). Previous names used for members of 

this group were Struthiolaria (Ihering, 1897, 1907) and 

Struthiolarella (Steinmann & Wilckens, 1908; Zinsmeister & 

Camacho, 1980; Camacho & Zinsmeister, 1989), a new 

name proposed for grouping South American species. The 

nomenclatural status of this taxon was discussed by Powell 

(1951), Nielsen (2005), and López Cabrera & Olivero 

(2021), who considered Struthiolarella as a junior synonym 

of Perissodonta Martens, 1878. 

Perissodonta is characterized by having medium-sized 

shells with very variable outlines, frequently pyramidal to 

globose, with moderately elevated spire (shorter than last 

whorl), convex to squarish whorls, sculpture smooth or 

given by several spiral threads and/or cords, and axial 

elements in the peripheral line of sutural ramp (Zinsmeister 

& Camacho, 1980; Camacho & Zinsmeister, 1989). These 

features are present in our material. The related genus 

Antarctodarwinella Zinsmeister, 1976, lacks sculpture in the 

last whorl, a character present in our specimens. 

Systematics of the family in South America are the 

object of some studies due to their high variability regarding 

shell outline and sculptural elements, with some authors 

considering a high number of species (Camacho & 

Zinsmeister, 1989; Genta Iturrería & Griffin, 2018) and 

others considering some of them as synonyms (López 

Cabrera & Olivero, 2021). One of the most variable species 

is Perissodonta ameghinoi (Ihering, 1897), which presents a 

scalariform outline, elongated axial elements, and well-

developed spiral cords towards the anterior end and thin 

threads towards the suture. In particular, P. ameghinoi is 

distinguished by the number of axial elements per whorl 
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Figure 4. A–D, Buccinanops halleri sp. nov., CNP-PIIc 1412 (paratypes); A–B, apertural views; C–D, lateral views; E–F, Miomelon gracilior (Ihering, 
1896), CNP-PIIc 1418; E, apertural view; F, lateral view; G–M, Pachycymbiola camachoi del Río and Martínez, 2006, CNP-PIIc 1420; G, J, L, 
apertural views; H–I, lateral views; K, M, apical views; N–R, Perissodonta ameghinoi (Ihering, 1897), CNP-PIIc 1426; N, lateral view; O, apertural 
view; P, R, spires in lateral view; Q, apical view; S–V, Zeacuminia santacruzensis (Ihering, 1897), CNP-PIIc 1429, lateral views; W–B’, “Turritella” 
ambulacrum Sowerby, 1846, CNP-PIIc 1433; W, Y, A’–B’, apertural views; X, Z, lateral views; C’–D’, “Torcula” cf. “T.” hauthali Ihering, 1907, CNP-
PIIc 1434, lateral views. Scale = 10 mm (H–D’), 5 mm (A–B, E–G), 2 mm (C–D). 
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(12 to 18) and the development of last spiral cords (4 to 7 

more marked cords) (López Cabrera & Olivero, 2021). The 

morphologically close species P. ornata (Sowerby, 1846) 

differs in the number of axial elements (generally fewer 

ones) and in the presence of two or three stronger cords 

towards the suture in the last whorl (Camacho & 

Zinsmeister, 1989; López Cabrera & Olivero, 2021). The 

Bryn Gwyn specimens here analyzed are assigned to P. 

ameghinoi, considering their sculpture and number of axial 

elements.  

Perissodonta ameghinoi is widely distributed, occurring in 

the Miocene of Chenque, Monte León, and Carmen Silva 

formations (Camacho & Zinsmeister, 1989; López Cabrera 

& Olivero, 2021) and the Oligocene to Miocene of Santo 

Domingo Formation (Chile) (Nielsen, 2005). The new record 

here extends the geographical and stratigraphical dis-

tribution of the species to the Gaiman Formation in the 

Chubut Province.  
 

TEREBRIDAE Mörch, 1852 

 

Genus Zeacuminia Finlay, 1930 

 
Type species. Zeacuminia tahuia Finlay, 1930. Original designation. 
Eocene, New Zealand. 

 

Zeacuminia santacruzensis (Ihering, 1897) 

Figure 4S–V 

 

Referred Material. CNP-PIIc 1429, three recrystallized and 

composite molds; diameter range: 7.1– 9.2 mm (mean= 

8.23 mm), height range: 14.3–49.8 mm (mean= 31 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. The Terebridae are characterized by high shells 

with nearly straight sides and numerous whorls, and 

sculpture given by mainly axial elements. Sowerby (1846) 

recognized this group for the first time for Chilean Cenozoic 

sediments, represented by Zeacuminia costellata and Terebra 

undulifera (Griffin & Nielsen, 2008). Later, Ihering (1897) 

described two other Terebridae for the Early Miocene of 

Santa Cruz Province, today known as Z. quemadensis and 

Z. santacruzensis. The main difference between these two 

species is the presence of a subsutural groove in the second 

one, with axial ribs not reaching the apical suture (Ihering, 

1897; Ortmann, 1902). This character is present in the 

specimens here reported from the Gaiman Formation.  

Zeacuminia santracruzensis was previously known from 

the Monte León Formation (Ihering, 1897; del Río, 2004) in 

Santa Cruz. The present record extends its geographic 

distribution to the Chubut Province. Del Río (2004) proposes 

the first occurrence of this genus in Patagonia within the 

RSP Assemblage. Beu et al. (1997) considered the genus a 

“Cenozoic disperser“ between New Zealand and South 

America.  

 

TURRITELLIDAE Lóven, 1847 

 

Remarks. The Family Turritellidae is one of the most 

abundant groups of gastropods in the Patagonian Cenozoic 

marine outcrops. It is considered an excellent marker for 

Cenozoic levels (see Allmon and Knight, 1993), although it is 

poorly represented in present molluscan assemblages of 

South America. Nevertheless, it has been mentioned in 

several stratigraphical and sedimentological studies of the 

Cenozoic (e.g., Scasso and Castro, 1999; del Río et al., 2001; 

Casadío and Griffin, 2009; Palazzesi et al., 2021), or even 

it has been the target of taphonomic studies (e.g., 

Kronemberger and Parras, 2024). However, Patagonian 

turritellids are severely neglected in systematics studies 

(Griffin and Nielsen, 2008). As a consequence, the 

taxonomic knowledge of the family in the Patagonian 

Cenozoic is poorly understood. Most of its taxa have been 

historically assigned to “Turritella” (e.g., Ortmann, 1902; 

Ihering, 1907), presently considered a waste-basket taxon 

(see Plotnick and Wagner, 2006). During the last decades, 

other genera such as Spirocolpus or Torcula, have been 

mentioned (e.g., del Río, 2004; Reichler, 2010) and in recent 

years new comprehensive studies have been carried out 

on Turritellidae taxonomy and systematics (e.g., DeVries, 

2007; Friend et al., 2023). However, more updated 

systematic studies about Turritellidae in the Patagonian 

Cenozoic deposits are required. The present research 

provides a preliminary approach to the classification of 

Turritellidae from the Gaiman Formation in the Chubut 

Province. 
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“Turritella” ambulacrum Sowerby, 1846 

Figure 4W–4B’ 

 

Referred Material. CNP-PIIc 1431-1433, 43 recrystrallized, 

internal and composite molds; diameter range: 5.5–10.1 

mm (mean= 8.4 mm), height range: 16.7–33.5 mm (mean= 

25 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 3, 4, 6, 7, and 8. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. “Turritella” ambulacrum and “Turritella” patagonica 

Sowerby, 1846 are the most abundant turritellid species in 

Early Miocene outcrops of the Patagonian Cenozoic (del Río, 

2004; Griffin and Nielsen, 2008). The main differences 

between the two species regard the apical angle, suture, 

spiral cords, and aperture. The apical angle is more reduced 

in “T.” ambulacrum, with slightly convex to subquadrate 

whorls, suture deeply incised, more developed sutural 

ramps, less pronounced spiral cords, and a larger and more 

circular aperture. The specimens here studied fit with the 

morphological features of “T.” ambulacrum. Most of the 

studied material consists of internal and composite molds 

of different sizes, but several specimens present more 

detailed preservation that allows to confirm specific 

assignment. 

Previously, Ihering (1904, 1907), Frenguelli (1935), and 

Feruglio (1949) mentioned “Turritella” ambulacrum for the 

Chubut River area. This species is also known in many other 

Early Miocene stratigraphic units, including the San Julián, 

Monte León, and Chenque formations (del Río, 2004).  

 

“Torcula“ cf. “T.“ hauthali Ihering, 1907 

Figure 4C’–D’ 

 

Referred Material. CNP-PIIc 1434, two specimens; diameter 

range: 13.8–15.1 (mean= 14.5 mm), height range: 45.2–51.4 

mm (mean= 48.3 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Besides “Turritella” ambulacrum and “T.” patagonica, 

other turritellid species were present in the Early Miocene of 

Patagonia (Ortmann, 1902; Ihering, 1907). Among them, the 

genus Torcula was mentioned with doubts by del Río (2004) 

to include the species “T.” hauthali from Camarones and Pico 

Salamanca localities. This genus is characterized by the 

presence of large shells with concave whorls ornamented 

by two prominent spiral cords separated by a deep sulcus 

(Friend et al., 2023). “Torcula” hauthali presents an apical 

spiral cord stronger than a basal spiral cord (Ihering, 1907) 

but in our material, both spiral cords are equally developed. 

This could be due to the poor preservation of the specimens. 

Therefore, we decided to doubtfully assign our material to 

“T.” hauthali. 

Ihering (1907) and Camacho and Fernandez (1956) men-

tioned the species “T.” hauthali from Camarones and Pico 

Salamanca localities in the Chenque Formation. In addition, 

Camacho and Fernandez (1956) indicated its presence in 

the Gaiman Formation, at the Dos Pozos locality.  

 

AUSTROSIPHONIDAE Cotton and Godfrey, 1938 

 

Genus Penion Fischer, 1884 

 
Type species. Fusus dilatata Quoy and Gaimard, 1833 (= Penion 
sulcatus). Original designation. Recent, New Zealand. 

 

Penion subrectus (Ihering, 1899) 

Figure 5A–F 

 

Referred Material. CNP-PIIc 1427-1428, five composite 

molds; diameter range: 13.1–27.5 mm (mean= 20.9 mm), 

height range: 26.2–50.1 mm (range= 34.9 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Fossil “whelk shells” (Superfamily Buccinoidea) 

were recognized in the Cenozoic of Patagonia by Sowerby 

(1846), and they were assigned to the genera Buccinum, 

Cominella, Fusus, Siphonalia, Chrysodomus and Aeneator 

(d’Orbigny, 1852; Philippi, 1887; Ihering, 1899, 1907; 

Ortmann, 1902; del Río, 2004). Ponder (1973) placed 

several South American species of whelk shells in the genus 

Penion: P. subreflexus (Sowerby, 1846), P. domeykoanus 

(Philippi, 1887), and P. subrectus (Ihering, 1899), from Chile 

and Argentina. Later works revised and discussed the 

systematic status of these species and proposed new ones 

(Frassinetti, 2001, 2006; Nielsen, 2003; Griffin & Nielsen, 

2008; Reichler, 2010).  
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Penion subrectus is the most common species in the 

Patagonian Cenozoic sediments (del Río, 2004), and is 

characterized by having a biconical fusiform shell with 

convex whorls, broad and inclined shoulders, elevated spire 

(generally near to one third to a half of total height), last 

whorl with 10–11 axial enlarged nodules or knobs crossing 

shoulders, nearly straight siphonal channel, and sculpture 

given by several thin spiral cords. Specimens of the Gaiman 

Formation share all of these characters, allowing us to 

assign them to P. subrectus. The only other Penion species 

recognized in Patagonia is P. patagoniensis Reichler, 2010, 

is characterized by broader and more developed shoulders 

and a more elevated spire than P. subrectus. Chilean species, 

such as P. darwinianus (Philippi, 1887), have more elongated 

spires. 

Penion subrectus is recognized in other Patagonian 

stratigraphic units: San Julián, Monte León, and Chenque 

formations (Ihering, 1907; del Río et al., 2022a). Also, Penion 

patagoniensis Reichler, 2010, occurs in the coeval Gran Bajo 

del Gualicho Formation (Reichler, 2010). Beu et al. (1997) 

proposed a New Zealand origin for the species-group 

among which P. subrectus is included, with posterior 

dispersal both to and from New Zealand-Australia and 

South America. 

 

TUDICLIDAE Cossmann, 1901 

 

Genus Aeneator Finlay, 1926 

 
Type species. Verconella marshalli Murdoch, 1924 (=Aeneator 
marshalli). Original designation. Recent, New Zealand. 

 

Aeneator annae (Ortmann, 1900) 

Figure 5G–J 

 

Referred Material. CNP-PIIc 1430, two composite molds; 

diameter range: 7.6–9.4 mm (mean= 8.5 mm), height range: 

14.8–18.3 mm (mean= 16.6 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Another “whelk shell“ recognizable among the 

gastropods recovered from the Gaiman Formation is 

Aeneator annae. This species is characterized by having 

a fusiform shell with elongated-oval outline, high spire, 

approximately 7–8 whorls with axial elements, last whorl 

large with 12–14 axial elements, crossed by slightly spiral 

threads, aperture elongated and ovate, and a short-reflexed 

canal. The material of the Gaiman Formation consists of 

only two poorly preserved specimens with small-sized 

shells for the species. 

Ortmann (1900) assigned this species to the genus 

Cominella Gray, 1850, but posteriorly, del Río (2004) named 

it as Aeneator? annae. Further taxonomic studies of the 

Cenozoic “whelk shells” of Patagonia are required.  

Previously, A. annae has been recovered from the Monte 

León Formation (Ortmann, 1902) and is part of the RSP 

assemblage of del Río (2004). 

 

BIVALVIA Linnaeus, 1758 

GLYCYMERIDIDAE Dall, 1908 

 

Genus Glycymerita Finlay and Marwick, 1937 

 
Type species. Glycymeris concava Marshall, 1917 (=Glycymerita 
concava). Original designation. Early Paleocene, Wangaloa 
Formation, New Zealand. 

 

Glycymerita camaronesia (Ihering, 1907) 

Figure 5K–M 

 

Referred Material. CNP-PIIc 1444, ten composite molds; 

height range: 85.3–97.2 mm (mean= 90.9 mm), length 

range: 81.1–106.4 mm (mean= 95.85 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

level 6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 

2). 

Remarks. Glycymeridids shells are frequently found in the 

upper fossiliferous level of the Bryn Gwyn section. They 

have subquadrate outlines, strong inflation, and presence 

of flat-topped radial ribs. These characters allow us to 

consider them as representatives of the genus Glycymerita. 

In addition, the presence of more subquadrate instead 

subcircular outline, prominent umbos, strong hinge teeth 

that become horizontal towards the ends, and clearly 

developed middle teeth allow to assign the specimens to 

the species G. camaronesia (del Río and Camacho, 1998). 

Another Early Miocene Glycymerita species is G. cuevensis 

(Ihering, 1897), a species characterized by a more sub-
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circular outlined shell, less prominent umbos and poorly 

developed middle teeth than G. camaronesia. 

Frenguelli (1935) mentioned the occurrence of the 

glycymeridid “Pectunculus” cuevensis (Ihering, 1897) in this 

area, probably based on specimens of the taxon here 

studied. 

The species G. camaronesia is known from the Chenque 

Formation in southern Chubut Province. Other species of 

the family Glycimerididae are also present in the Early 

Miocene Monte León Formation and in the Late Miocene 

Puerto Madryn Formation (del Río 1992, 2004; del Río and 

Camacho, 1998). 

 

OSTREIDAE Rafinesque, 1815 

 

Genus Crassostrea Sacco, 1897 

 
Type species. Ostrea virginica Gmelin, 1791 (=C. virginica). Original 
designation. Recent, North Atlantic Ocean, North America, and 
Europe. 

 

Crassostrea? hatcheri (Ortmann, 1897) 

Figure 5N–R 

 

Referred Material. MPEF-PI 1393–1394, 1396, 1398, four 

specimens; height range: 157.9–187.2 mm (mean= 174.7 

mm), length range: 154–167 mm (mean= 161.2 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 1, 2, 6, and 8. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. Large oyster shell concentrations are a hallmark 

of Neogene sediments in Patagonia (e.g., Parras and 

Casadío, 2006). Their presence first noted in geological and 

paleontological studies of the Upper Valley of Chubut River. 

Since Ihering (1907), several posterior authors mentioned 

the occurrence of large oyster shells, named as Ostrea 

patagonica d’Orbigny, 1839 (Ihering, 1907; Frenguelli, 1935); 

Ostrea hatcheri (Frenguelli, 1927, 1935, Simpson, 1935; 

Haller and Mendía, 1980); Ostrea maxima Hupé, 1854 

(Camacho and Fernandez, 1956; Haller and Mendía, 1980); 

Ostrea (Scasso and Castro, 1999), or simply “oysters” 

(Scasso and Bellosi, 2004; Cuitiño et al., 2019). There is 

consensus in the determination of two species of large 

oysters for the Miocene of Chubut: Crassostrea? hatcheri in 

the Early Miocene, and “Ostrea” patagonica in the Late 

Miocene (Cabrera, 1928; Brito, 2009). The two species are 

often found mixed because of the high resistance of shells 

to erosion when they are free of sediment. Crassostrea? 

hatcheri is characterized by a deep, subrectangular and 

broad ligamental groove, external sculpture including 

numerous lamellae and often some radial ondulations near 

to the ventral margin, and without inner crenulations 

(Saporiti, 1938; Parras and Casadío, 2006). Oysters in situ 

from the levels of the Gaiman Formation in the Bryn Gwyn 

area correspond to this species. They are found forming 

small clusters or alone.  

Crassostrea? hatcheri is known from several Early 

Miocene stratigraphic units, including San Julián, Monte 

León, Chenque, Estancia 25 de Mayo, and Gran Bajo del 

Gualicho formations (Saporiti, 1938; Parras and Casadío, 

2006). 

 

PLICATULIDAE Gray, 1854 

 

Genus Plicatula Lamarck, 1801 

 
Type species. Spondylus plicatus Linnaeus, 1764 (=P. plicata). 
Original designation. Recent, Indopacific Ocean, Eastern Africa 
coast. 

 

Plicatula sp. 

Figure 5S–U 

 

Referred Material. CNP-PIIc 1452, a right valve (height= 

20.3 mm, length= 25.1 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Plicatulids are a group of bivalves with a wide 

stratigraphic range (from the Middle Triassic to Recent), 

represented in the Cenozoic by a single genus, Plicatula. It is 

known in Patagonia from the Paleocene (del Río et al., 

2011), but there are no other records until Pleistocene times 

(Aguirre and Farinati, 2000). 

Only one right valve was found in the Bryn Gwyn section, 

which is small-sized, inequilateral and irregular in outline, 

very curved, with cardinal area very small with triangular 

resilifer and two straight crurae, external sculpture given by 

ten large plicae, which are more pronounced towards the 
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margin. This shell resembles the species P. gibbosa Lamarck, 

1801, living in the Western Atlantic Ocean (Dall, 1925).  

 

CARDITIDAE Férussac, 1822 

 

Genus Neovenericor Rossi de García, Levy  

and Franchi, 1980 

 
Type species. Venericor (Venericor) abasolensis Camacho and 
Fernandez, 1956 (=N. austroplata Gardner and Bowles 1939). 
Original designation. Early Miocene, Chenque Formation, Argentina. 

 

Neovenericor camachoi Pérez, Cuitiño and Soto, 2025 

Figure 5V–W 

 

Referred Material. CNP-PIIc 1141 (holotype), CNP-PIIc 

1142 (paratypes), CNP-PIIc 1143-1146, 1417, 1421-1422, 

81 recryztallized valves, internal, external and composite 

molds; height range: 28.3–121.7 mm (mean= 55.33 mm), 

length range: 29.8–127 mm (mean= 55.6 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. The presence of “planicostate“ carditid bivalves 

in the Gaiman Formation was first noticed by Camacho and 

Fernandez (1956). Later, Haller and Mendía (1980) and 

Scasso and Castro (1999) mentioned the presence of 

carditids. This finding was one of the arguments for the 

Eocene age proposed for this stratigraphic unit, and was 

discussed by subsequent authors (Camacho, 1974, 1981; 

Rossi de García et al., 1980; del Río, 2004; Reichler, 

2011; among others). The generic placement of these 

“planicostate“ carditids was discussed in these works, some 

placing them in the Northern Hemisphere genus Venericor 

and others in the South American genus Neovenericor. Pérez 

et al. (2017), based on a morphometric approach, confirmed 

the assignment to Neovenericor. A most recent study carried 

out by Pérez et al. (2025) erected the new species N. 

camachoi for specimens collected in the Gaiman Formation 

at Bryn Gwyn and Cañadón del Puma localities. This is the 

specific assignment followed here. 

The genus Neovenericor is also found in the Chenque 

Formation in southern Chubut Province, and in the Gran 

Bajo del Gualicho (Saladar Member), Vaca Mahuida, and 

Río Foyel formations in Río Negro Province, the Paraná 

Formation in Entre Ríos Province, and the Río Turbio 

Formation in Santa Cruz Province (Pérez et al. 2017, 2025). 

The Chenque, Gran Bajo del Gualicho (Saladar Member), and 

Vaca Mahuida formations are partially correlated to the 

Gaiman Formation (Bellosi and Barreda, 1993; Reichler, 

2011; Cuitiño et al., 2015a; Parras and Cuitiño, 2021). The 

Neovenericor species found in the coeval Chenque and Gran 

Bajo del Gualicho formations is N. austroplata, a species 

very closely related to N. camachoi (Pérez et al., 2025). 

 

CRASSATELLIDAE Férussac, 1822 

 

Crassatellidae gen. et sp. indet. 

Figure 5X–Y 

 

Referred Material. CNP-PIIc 1435 two composite molds; 

height range: 21.5–31.3 mm (mean: 26.4 mm), length 

range: 28.8–37.5 mm (range: 33.2 mm), incomplete 

specimens. 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 6 and 8. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. Specimens here assigned to the family 

Crassatellidae consist of composite molds preserving arti-

culated valves of small size. Valves have a subtriangular 
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Figure 5. A–F, Penion subrectus (Ihering, 1899), CNP-PIIc 1428; A–C, lateral views; D, apical view; E, apertural view; F, CNP-PIIc 1427, apertural view; 
G–J, Aeneator annae (Ortmann, 1900), CNP-PIIc 1430, lateral views; K–M, Glycymerita camaronesia (Ihering, 1907), CNP-PIIc 1444; K, interior view 
of the right valve; L, external view of the right valve; M, left hinge; N–R, Crassostrea? hatcheri (Ortmann, 1897); N–O, MPEF-PI 1393; N, external 
view of the left valve; O, internal view of the left valve; P–Q, MPEF-PI 1398; P, external view of the left valve; Q, external view of the right valve; 
R, MPEF-PI 1394, external view of the left valve; S–U, Plicatula sp., CNP-PIIc 1452; S, external view of the right valve; T, internal view of the right 
valve: U, lateral view of the right valve; V–W, Neovenericor camachoi Pérez, Cuitiño and Soto, 2025; V, CNP-PIIc 1141 (holotype), external view of 
the right valve; W, CNP-PIIc 1142 (paratype), left hinge; X–Y; Crassatellidae gen. et sp. indet.; X, external view of the left valve; Y, external view of 
the left valve; Z–B’, Patagonicardium philippi? (Ihering, 1897), CNP-PIIc 1436; Z, external view of the left valve; A’, close-up of the external sculpture; 
B’, close-up of the anterior end; C’–E’, Macoma perplana (Ihering. 1897), CNP-PIIc 1437; C’, external view of the right valve; D’, external view of the 
left valve; E’, dorsal view; F’, ventral view. Scale = 20 mm (N–R), 10 mm (A–F, K–M, S–Z, C’–F’), 5 mm (G–J, A’–B’).  
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outline and they are enlarged in the antero-posterior axis, 

with a projected posterior portion. Umbones are convex and 

rounded. Very thin commarginal lines cover the valves. The 

presence of a conspicuous escutcheon and a hinge with a 

large and triangular middle tooth in a visible hinge allows 

assigning them to the family Crassatellidae. Some genera 

of the family are known from the Cenozoic of Argentina, 

such as Crassatella s. s., Bathytormus, Spissatella, and 

Talabrica (Santelli and del Río, 2014). General outline and 

sculpture of the Gaiman Formation specimens are similar 

to those of Crassatella s. s., but the incompleteness of the 

material precludes a more precise assignation.  

Crassatellidae are found in the Early Miocene Monte 

León Formation and in the Late Miocene Puerto Madryn 

Formation (Santelli and del Río, 2014). A previous mention 

of the family in the Gaiman Formation was made by 

Camacho and Fernandez (1956). These authors mentioned 

the presence of Crassatellites sp. in the locality of Estancia 

Tolosa. 
 

CARDIIDAE Lamarck, 1809 

 

Genus Patagonicardium Frassinetti and  

Covacevich, 1999 

 
Type species. Cardium philippi Ihering, 1897 (=Patagonicardium 
philippi). Original designation. Miocene, Argentina and Chile. 

 

Patagonicardium philippi? (Ihering, 1897) 

Figure 5Z–B’ 

 

Referred Material. CNP-PIIc 1436, two incomplete internal 

molds; height range: 19.6–23.2 (mean= 21.4 mm), length 

range: 24.7–27.3 mm (mean= 26 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 6 and 8. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. Cardiid specimens from the Gaiman Formation 

are probably juvenile and poorly preserved, but some char-

acters can be observed. These cardiids have inflated shells 

with subcircular outline, prominent and rounded umbos, nu-

merous radial ribs with subtriangular section, and a marked 

lunule. Also, differences in radial ribs can be observed: pos-

terior ribs are narrower than the middle ones, and anterior 

ribs are wider than the others. These characters are present 

in the South American species Patagonicardium philippi, but 

the absence of hinge features prevents providing a more 

precise assignment. 

Patagonicardium philippi is also mentioned in the 

literature as Hedecardium (Iheringicardium) phillippi, a name 

proposed by Schneider (2002). The name Patagonicardium 

was indicated by Frassinetti and Covacevich (1999), prior to 

the mentioned proposal of Schneider. The latter author was 

apparently not aware of the existence of the previous name, 

and because of this, the name Iheringicardium becomes a 

junior synonym of Patagonicardium. 

The species P. philippi is one of the most abundant 

cardiids found in the Early Miocene of southern South 

America; it is also recognized also in the Monte León and 

Guadal (Chile) formations (Frassinetti & Covacevich, 1999; 

del Río, 2021). 
 

TELLINIDAE Blainville, 1814 

 

Genus Macoma Leach, 1819 

 
Type species. Tellina tenera Leach, 1819—Macoma calcarea 
(Gmelin, 1791). Original designation. Recent, Arctic Sea. 

 

Macoma perplana (Ihering, 1897) 

Figure 5C’–E’ 

 

Referred Material. CNP-PIIc 1437, five internal molds; 

height range: 25.1–35.2 mm (mean: 29.7 mm), length 

range: 34.4–49.4 mm (mean: 40.4 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 6, 7, and 8. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. Macoma perplana is one of the most abundant 

bivalves in the Gaiman Formation at Bryn Gwyn locality. 

Representatives of the species are always preserved as 

complete and articulated internal molds. Diagnostic 

characters for species identification included a shell 

morphology with a suboval outline, small umbones 

positioned near the middle of the dorsal margin, an acute 

and truncated posterior margin with a curvature in dorsal 

view, and right valves that are slightly larger than left ones 

(Ihering, 1897). All of these characters are present in our 
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specimens, and differ from other fossil Tellinidae of 

Patagonia mainly in size and outline and morphology of the 

posterior margin. 

Macoma perplana was one of the first bivalve species 

recognized in the Lower Valley of the Chubut River area 

(Frenguelli, 1927, 1935) (as Sanguinolaria perplana). The 

species is also found in the Miocene Monte León and Puerto 

Madryn formations (Ihering, 1897; del Río & Martínez, 

1998). 

 

VENERIDAE Rafinesque, 1815 

 

Genus Ameghinomya Ihering, 1907 

 
Type species. Venus volckmanni var. argentina Ihering, 1897 
(=Ameghinomya argentina). Original designation. Miocene, Argentina 
and Chile. 

 

Ameghinomya argentina (Ihering, 1897) 

Figure 6A–D 

 

Referred Material. CNP-PIIc 1438 and 1439, six molds; 

height range: 48.7–66.8 mm (mean= 55.1 mm), length 

range: 53.8–67.1 mm (mean= 58.3 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 2, 3, 6, and 8. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. The presence of venerid bivalves is frequent in the 

Gaiman Formation as small internal molds (Cuitiño et al., 

2019). There are two previous mentions of venerid bivalves 

for the unit: Chione patagonica (Philippi, 1887) and Chione 

argentina (Ihering, 1897) (Ihering, 1907; Frenguelli, 1935). 

Probably, these last two mentions correspond to a single 

taxon, here recognized as Ameghinomya argentina. The 

Gaiman specimens have large and circular to subcircular 

shells, with straight dorsal margin, nearly flat lunule, poorly 

defined escutcheon, external sculpture given by low lamellar 

commarginal ribs with fine numerous radial ribs, and very 

fine crenulations in the inner ventral margin, all characters 

present in Ameghinomya argentina according to the 

description of Pérez et al. (2013). 

Specimens are preserved as internal, external, or 

composite molds in the fossiliferous levels 1, 3, and 7, with 

a wide range of sizes, representing closed or individual 

shells. In contrast, in the fossiliferous level 8, specimens 

are always found as large, closed shells preserved as 

consolidated composite molds. 

Ameghinomya argentina is a widespread taxon, already 

known from the Early Miocene Monte León and Chenque 

formations, the Saladar Member of the Gran Bajo del 

Gualicho Formation (Early Miocene), and the Late Miocene 

Puerto Madryn and Paraná formations. 

 

Genus Austrocallista Erdmann and Morra, 1985 

 
Type species. Meretrix iheringi Cossmann, 1898 (= Austrocallista 
iheringi). Original designation. Late Oligocene to Early Miocene, San 
Julián, Monte León, El Chacay, and Carmen Silva formations, 
Argentina. 

 

Austrocallista iheringi (Cossmann, 1898) 

Figure 6E–I 

 

Referred Material. CNP-PIIc 1440, 1441, and 1443, 17 

composite molds; height range: 35.1–48.6 mm (mean= 

40.35 mm), length range: 38.1–51.4 mm (mean= 45.2 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Among the venerid shells recognized in Bryn 

Gwyn, several specimens can be assigned to Austrocallista 

iheringi, based on the presence of medium to large shells, 

with subtriangular to suboval outline with a thin and well-

developed dorsoposterior carina, lunule long and convex, 

escutcheon very narrow to absent, nymphs sculptured by 

very faint vertical ribs, socket for a large anterior lateral 

hinge tooth in the right valve, narrow inner ventral margin, 

and sculptured by regular commarginal lines with rounded 

section. The description of A. iheringi follows Alvarez et al. 

(2020). Another venerid genus with sculptured nymph is 

Eucallista, which differs from Austrocallista in the presence of 

deeper lunule and the presence of escutcheon (Alvarez et 

al., 2020). 

Austrocallista iheringi is a well-known and widespread 

taxon in the Early Miocene of Patagonia, with presence in 

the Monte León, El Chacay, and Carmen Silva formations 

(Alvarez et al., 2020). Here we report the first record of the 

species from the Gaiman Formation in the Chubut Province, 

expanding its geographic range. 
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Genus Retrotapes del Río, 1997 

 
Type species. Retrotapes ninfasiensis del Río, 1997. Original 
designation. Late Miocene, Puerto Madryn Formation, Argentina. 

 

Retrotapes ninfasiensis del Río, 1997 

Figure 6J–K 

 

Referred Material. CNP-PIIc 1442, three composite molds; 

height: 55.8 mm, length: 63.4 mm, one complete specimen. 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Retrotapes is a geographically and stratigraphi-

cally widespread venerid genus, with fossil records from 

the Eocene to Recent in Antarctica, Tierra del Fuego, Santa 

Cruz, Chubut, and Southern Chile, and living records in the 

Eastern Pacific and Western Atlantic oceans, from Perú to 

Rio Grande do Sul (Brazil). The Miocene record of the genus 

comes from Carmen Silva, Monte León, and Puerto Madryn 

formations in Argentina; the Navidad and Guadal forma-

tions in Chile, and McMurdo Sound in Antarctica (Alvarez, 

2019). 

The specimens from the Bryn Gwyn locality have 

subquadrate and slightly convex shells and a large, deep and 

concave lunule. These characters match with the genus and 

its type species, R. ninfasiensis, previously known from the 

Late Miocene of the Puerto Madryn Formation (del Río, 

1997; Alvarez, 2019). Other species of Retrotapes, such as 

R. striatolamellata (Ihering, 1897) and R. fuegoensis (del Río, 

1997) have more inflated, rounded in outline, and longer 

shells than R. ninfasiensis.  

This record expands the stratigraphic span of the 

species R. ninfasiensis to the Early Miocene. 

 

PHOLADIDAE Lamarck, 1809 

 

Genus Cyrtopleura Tryon, 1862 

 
Type species. Pholas cruciger Sowerby, 1834 (=C. crucigera). 
Subsequent designation (Stoliczka, 1871). Recent, North Atlantic 
Ocean. 

 

Cyrtopleura lanceolata (d’Orbigny, 1841) 

Figure 6L–M 

 

Referred Material. CNP-PIIc 1454, a composite mold, 

height: 13.8 mm, length: 30.2 mm. 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. The Pholadidae is a group of sediment-dwelling 

bivalves with a broad fossil record mainly given by traces 

(e.g., Gastrochaenolites, see Carmona et al., 2007). Occasion-

ally, valves or molds are preserved allowing for more precise 

taxonomic determination. In this specimen, the presence of 

an elongated shell of small size, with minute beaks placed 

near the anterior margin, which is truncated, the absence of 

anterior-ventral callus and umbonal-ventral groove allows 

us to assign the specimen here reported to Cyrtopleura 

lanceolata. Other pholadids known from the Cenozoic of 

Patagonia, such as the genera Barnea or Pholadidea, pres-

ent a conspicuous callus, not recognized in our specimen. 

Previously, Ihering (1907) mentioned the occurrence of 

Martesia patagonica (Philippi, 1887) in the area, but Martesia 

presents a callus, and this character is not recognized in 

Cyrtopleura. The species C. lanceolata was recorded in the 

Late Miocene Puerto Madryn, Paraná, and Camacho 

formations (del Río & Martínez, 1998). 

 

SCAPHOPODA Bronn, 1862 

DENTALIIDAE Children, 1834 
 

Genus Fissidentalium Fischer, 1885 

 
Type species. Dentalium ergasticum Fischer, 1883—F. capillosum 
(Jeffreys, 1877). Original designation. Recent, North Atlantic Ocean. 

 

Fissidentalium? sp. 

Figure 6R 

 

Referred Material. CNP-PIIc 1445, an incomplete shell 

preserved as external mold (length= 35.35 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Scaphopods are usually a minor group in marine 

Cenozoic fossil assemblages. We found only one incomplete 

external mold of a shell preserving external sculpture. The 

shell is conical, softly tapering towards the superior apex, 

sculptured by strong longitudinal and sharp ribs (at least 

seven preserved) with thick cross section, small secondary 
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ribblets between ribs, and gentle, pronounced annular 

growth lines. These characters are present in several 

species of the genus Fissidentalium, for example, living F. 

zelandicum (Sowerby, 1860) or F. majus (Sowerby, 1846) 

from New Zealand and Chile, respectively. Despite this, 

the absence of the superior apex of the shell precludes 

confirming the generic assignment. 

The specimen here reported is the first scaphopod 

mentioned for the Gaiman Formation. 

 

ECHINODERMATA Klein, 1778 

ECHINOIDEA Schumacher, 1817 

MONOPHORASTERIDAE Lahille, 1896 

 

Genus Amplaster Martínez, 1984 

 
Type species. Amplaster coloniensis Martínez, 1984. Original desig-
nation. Late Miocene, Uruguay. 

 

Amplaster alatus Rossi de García and Levy, 1989 

Figure 6N–P 

 

Referred Material. CNP-PIIc 1446 and 1447, 19 incomplete 

tests and fragments; length: 42.9 mm, width: 53.3 mm of 

the most complete specimen. 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

levels 5 and 6. Bryn Gwyn, Gaiman Formation, Early 

Miocene (Fig. 2). 

Remarks. Irregular echinoids have been recognized in the 

Cenozoic outcrops of Patagonia for a long time (Desor, 

1847; Ortmann, 1902). For the Early Miocene of the Upper 

Valley of the Chubut River, Scasso and Castro (1999) and 

Cuitiño et al. (2019) mentioned the presence of “echinoids” 

and “irregular echinoids”. The species Monophoraster darwini 

was mentioned by Ihering (1904, 1907), and by del Río et al. 

(2021) in the Gaiman and Trelew areas. In outcrops assigned 

to the Gaiman Formation at the adjacent Isla Escondida 

area, Rossi de García and Levy (1989) described the species 

Amplaster alatus. 

Specimens of irregular echinoids recovered in the Bryn 

Gwyn area consist of incomplete or fragments of tests, 

preserving lunule and periproct in some cases. All these 

specimens show a large and rounded lunule with a closely 

placed anus, and petaloids occupying a reduced portion of 

the test. Reconstructed outlines from various specimens 

indicate a strong alated shape. All these characters 

correspond to Amplaster alatus, the species previously 

described for the Isla Escondida levels (Rossi de García & 

Levy, 1989). 

 

SCHIZASTERIDAE Lambert, 1905 

 

Genus Brisaster Gray, 1855 

 
Type species. Brissus fragilis Düben and Koren, 1846. Original 
designation. Recent, North Sea. 

 

Brisaster iheringi (de Loriol, 1902) 

Figure 6Q 

 

Referred Material. CNP-PIIc 1448 and 1449, two tests; 

height range: 22.2–26.9 mm (mean= 24.6 mm), length 

range: 41.7–48.9 mm (mean= 45.3 mm). 

Geographic and Stratigraphic Distribution. Fossiliferous level 

5, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 2). 

Remarks. Beyond sand dollars, other irregular echinoids of 

Patagonian Miocene have been poorly studied (Martínez & 

del Río, 2017). Parma (2012) indicated the occurrence of the 

heart urchin genera Brissopsis and Brisaster from the Early 

Miocene of Patagonia in the Chenque and Carmen Silva 

Figure 6. A–D, Ameghinomya argentina (Ihering, 1897); A, CNP-PIIc 1438, umbonal view of the left valve; B, close-up of umbonal external 
sculpture; C, external view of the left valve; D, close-up of the external sculpture; E–I, Austrocallista iheringi (Cossmann, 1898), CNP-PIIc 1440; 
E, external view of left valve; F, external view of right valve; G; internal view of the right valve; H, external view of the right valve; I, external view 
of right valve; J–K, Retrotapes ninfasiensis del Río, 1997, CNP-PIIc 1442; J, external view of the right valve; K, anterior view of the right valve with 
lunule; L–M, Cyrtopleura lanceolata (d’Orbigny, 1841), CNP-PIIc 1454; L, external view of the right valve; M, dorsal view; N–P, Amplaster alatus 
Rossi de García and Levy, 1989, CNP-PIIc 1446; N, close-up of lunule; O; detail of oral view; P; aboral view; Q, Brisaster iheringi (de Loriol, 1902), 
CNP-PIIc 1448, aboral view; R, Fissidentalium? sp., CNP-PIIc 1445, external mold; S–T, Callianasa sp., CNP-PIIc 1451; S, concretions including 
a partial cheliped and isolated fragments; T, isolated movable and fixed fingers; U, fragment of a bioturbation trace showing sparse specimens. 
Scale = 10 mm (A, C–L, N–P, Q–U), 5 mm (M, R), 3 mm (B). 
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formations. Additionally, Martínez and del Río (2017) added 

information about the presence of Brisaster iheringi in the 

Chenque Formation. 

Heart urchin specimens from the Bryn Gwyn region are 

scarce, frequently preserved as composite molds. They have 

cordiform tests with the maximum width at the middle, the 

sulcus indenting the anterior margin, and the posterior 

margin truncated and inclined towards the apex. In aboral 

view, the posterior margin is straight. All of these characters 

are present in the species Brisaster iheringi, according to 

Martínez and del Río (2017). 

The heart urchin B. iheringi is known from the Early 

Miocene Chenque and El Chacay formations (Martínez & del 

Río, 2017). 

 

ARTHROPODA Gravenhorst, 1843 

DECAPODA Latreille, 1802 

CALLIANASSIDAE Dana, 1852 

Genus Callianassa Leach, 1814 

 
Type species. Cancer (Astacus) subterraneus Montagu, 1808 (=C. 
subterranea). Original designation. Recent, Atlantic Ocean, 
Caribbean Sea, and Mediterranean Sea. 

 

Callianassa sp. 

Figure 6S–T 

 

Referred Material. CNP-PIIc 1450 and 1451, six concretions 

including isolated fragments and a partial first cheliped 

(carpus and merus), an isolated carpus, and eight isolated 

movable fingers and fixed fingers; carpus length range: 

32.24–47.3 mm (mean= 37.9 mm). 

Geographic  and  Stratigraphic Distribution. Fossiliferous 

level 6, Bryn Gwyn, Gaiman Formation, Early Miocene (Fig. 

2). 

Remarks. Crab remains were mentioned for the Bryn Gwyn 

section by Simpson (1935), and Haller and Mendía (1980). 

Later, Scasso and Castro (1999) recognized the presence of 

Callianassa sp. associated with Ophiomorpha burrows. We 

found numerous crab specimens in the studied section, 

including isolated fragments, carpus, merus, and fingers. 

All of these remains are here attributed to the genus 

Callianassa. This taxon was studied by Aguirre-Urreta (1990) 

for the adjacent locality of Estancia Tolosa. The author 

described the carpus as laterally compressed with a 

subquadrate outline in lateral view, a serrated upper 

border, and a smooth surface. Callianassa is a very speciose 

genus with more than a hundred, frequently poorly defined 

species. A more precise determination is unlikely to be 

possible based on these materials. 

Callianassid remains and callianassid bioturbation 

(Ophiomorpha) are frequently associated in the area. 

Recurrently, callianassid remains are preserved within these 

burrows that form spoon-shaped phosphatic concretions 

(Scasso & Castro, 1999). 

 

TAPHONOMY AND PRESERVATION 

We acknowledge that rigorous field and laboratory 

observations of the taphonomic modifications will be 

required to obtain a robust dataset and thereby detect 

preservational trends across the fossiliferous levels. 

Nevertheless, in this section, we provide a general overview 

aimed to outline the taphonomic signature of the fossil 

invertebrates of the Gaiman Formation at Bryn Gwyn. 

Most of the fossiliferous levels record consists of bio-

turbated muddy sandstones and fine sandstones with 

sparse specimens (e.g., Fig. 6U), usually preserved as molds 

(e.g., Fig. 5X, Y). Some levels with large, articulated oysters 

(C.? hatcheri) show higher fossil concentrations at about 

30 m from the base of the section. A single, few centime-

ters-thick level (level 6) showing a sharp base and abundant 

reworked shell material represents 84% of the sample ana-

lyzed in this study, and comprises most of the invertebrate 

fossil diversity (93%) of the Gaiman Formation at Bryn Gwyn. 

The examined materials display a wide spectrum of 

preservational styles, often reflecting both original skeletal 

features and subsequent diagenetic overprinting. Gastropod 

specimens, including “Turritella” ambulacrum (N=21; CNP-

PIIc 1431; Fig. 4W–B’) and Zeacuminia santacruzensis (N=5; 

CNP-PIIc 1429; Fig. 4S–V), are commonly recrystallized 

and sediment-filled, with low to moderate degrees of 

fragmentation and low degrees of encrustation (serpulids) 

and bioerosion (Entobia isp.). In contrast, Pachycymbiola 

camachoi (N=1; CNP-PIIc 1419; Fig. 4L) is represented by a 

relatively complete mold, showing no encrustation nor 

bioerosion and a low degree of abrasion on the external 

ornamentation. This specimen is associated with well-
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preserved bryozoan colonies (CNP-PIIc 1408; Fig. 3C–E) in 

densely packed bioclastic sands. 

Among bivalves, individuals of Neovenericor camachoi 

(N=6; CNP-PIIc 1141, 1422; Fig. 5V, W) and Retrotapes 

ninfasiensis (N=3; CNP-PIIc 1442; Fig. 6J) are preserved as 

fragmented and recrystallized valves and molds, and in 

some cases with serpulid encrustations and a moderate 

degree of bioerosion (Entobia isp. and Gastrochaenolites 

isp.). In contrast, specimens of Macoma perplana (N=7; CNP-

PIIc 1437; Fig. 5C’–E’) occur as well-preserved articulated 

molds with minimal damage, whereas Crassatellidae 

indet. (N=3; CNP-PIIc 1435) shows fragmented molds with 

exceptional hinge details (Fig. 5X). 

Regarding echinoids, remains of Amplaster alatus (N=17; 

CNP-PIIc 1446; Fig. 6N–P) occur as highly fragmented tests 

and molds. Some individuals preserved as molds retain 

three-dimensional details of delicate structures such as 

food grooves, peristome, and pores as positive relief (Fig. 

6O). Moreover, an isolated individual of Brisaster iheringi 

(N=1; CNP-PIIc 1448) preserved as a mold with a low degree 

of fragmentation and no bioerosion or encrustation, pre-

serves 3D morphology details (Fig. 6Q). 

Concerning decapods, highly fragmented individuals 

(carpus and fingers) of Callianassa sp. (N=12; CNP-PIIc 1450) 

occur in reworked phosphatic concretions, with possibly 

original or slightly modified cuticular composition preserved 

and no bioerosion nor encrustation. The chelae (merus, 

carpus, propodus, isolated and fixed fingers) are heavily 

calcified parts in callianasids and, in consequence, are the 

ones most often found as fossils (Hyžný & Klompmaker, 

2015) (Fig. 6S–U). 

Finally, a discinid brachiopod (N=1, Discinisca porvenir, 

CNP-PIIc 594; Fig. 3A, B) preserves its original organophos-

phatic shell material with minimal damage (see Pérez et al., 

2023 for further details). 

 

DISCUSSION 

Previous knowledge of fossil invertebrate assem-

blages at Bryn Gwyn 

Based on our findings, the Bryn Gwyn invertebrate as-

semblage is now composed of 27 genus or species-level 

taxa, and one family-level taxon (Crassatellidae), increasing 

nearly two times the known fossil fauna for the locality. 

Major groups previously recognized by non-precise deter-

minations (bryozoans, gastropod molds, irregular echinoids) 

are now determined at the generic or specific level. More-

over, two non-previously reported major groups are added 

(Brachiopoda and Scaphopoda) (Tabs. 1, 2). 

The studied assemblage is taxonomically dominated by 

gastropods (11 species), followed by bivalves (10 species), 

echinoderms (two species), and a single one of brachiopods, 

bryozoans, scaphopods, and arthropods. 

 

Taphonomic observations 

Notably, many of the previous mentions of taxa in Bryn 

Gwyn are based on molds (e.g., Scasso & Bellosi, 2004; 

Cuitiño et al., 2019; del Río et al., 2021). This is probably one 

of the main reasons why, to this day, much of this fauna is 

referred to as large general groups (such as “bivalves”, 

“gastropods”, or “veneroids”). Because of this, we include 

preliminarly observations on taphonomy and preservation 

of the studied material. 

The observed spectrum of preservation styles indicates 

that multiple physico-chemical and biological factors influ-

enced the fossilization of the Bryn Gwyn invertebrates. The 

dominance of molds and recrystallized shells throughout 

the stratigraphic succession suggests chemical alterations 

during the early diagenesis. In particular, recrystallized 

shells, together with evidence of encrustation and bioero-

sion on specimens preserved within Level 6, indicate post-

mortem infestation prior to chemical alteration during 

relatively long exposure times at the water-sediment inter-

face. In addition, this level hosts the highest diversity and 

abundance of taxa within the succession, displaying con-

trasting preservational styles that reflect intrinsic paleo-

biological features and ecological controls (e.g., infaunal vs. 

epifaunal life habits) that may have conditioned fossiliza-

tion. For example, the presence of internal septa in echinoid 

tests confers greater structural strength against frag-

mentation, a reminder that fragmentation itself—like dis-

articulation—can be a problematic variable due to both 

paleobiological traits and collecting/processing biases 

(Best & Kidwell, 2000). Likewise, brachiopods with delicate 

organophosphatic shells, in contrast to those invertebrates 

with carbonate shells, follow clearly different taphonomic 

pathways. In other words, distinct groups with contrasting 
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intrinsic properties are preserved within the same strati-

graphically condensed level, but through different styles—

some as molds, others recrystallized, and others retaining 

original shell material. In contrast, Levels 1 and 7 contain 

fewer taxa but exhibit exceptional preservation (e.g., pristine 

Discinisca, articulated Macoma), suggesting a brief biostrati-

nomic period, characterized by rapid burial and short resi-

dence times at the sediment–water interface. 

These patterns underline the interplay of biological (i.e., 

shell composition, ecological preferences) and physico-

chemical factors (i.e., water energy, sedimentation rate, 

geochemical features) in controlling the quality of the Bryn 

Gwyn fossil invertebrates. These observations are very 

preliminary but emphasize the need for a more detailed 

taphonomic survey of fossil invertebrates, not only through 

systematic recording of each taphonomic attribute during 

in situ fieldwork, but also by comparing shell microstructure 

and composition in relation to palaeoenvironmental 

settings, assessing their resistance to mechanical des-

tructive processes, as well as the geochemical conditions 

leading to dissolution or mineral replacement. 

Comparisons with other marine Cenozoic inverte-

brate assemblages of Patagonia 

Comparisons of the updated invertebrate faunal list of 

the Gaiman Formation at Bryn Gwyn with those from other 

Paleogene and Neogene marine units of Patagonia allow 

us to rank their similarities. The highest similarities are 

shared with the Lower Miocene Chenque and Monte 

León formations (55% of genera) (Fig. 7; Supplementary 

Information 1, Tab. S1) (see Cuitiño et al., 2015a, 2023; 

Parras et al., 2012; Parras & Cuitiño, 2021; Genge et al., 

2022). Following the latter in order of similarity are the 

Lower Miocene El Chacay Formation (37% of genera) (Cuitiño 

et al., 2015b) and the late Oligocene San Julián Formation 

(37% of genera) (Parras et al., 2012). Other units generally 

considered coeval with the Gaiman Formation, such as the 

Gran Bajo del Gualicho, Vaca Mahuida, Estancia 25 de 

Mayo, and Carmen Silva formations (Parras & Cuitiño, 2021; 

Kronemberger et al., 2025) show a reduced number of 

shared taxa (between 26 and 4% of genera), probably 

because of the incomplete knowledge of the bearing 

invertebrate assemblages. The case of the Vaca Mahuida 
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TABLE 1. Previous lists of the invertebrate fossils in the Bryn Gwyn area.

Ihering 1904, 1907 Frenguelli 1927, 1935 Simpson (1935) Feruglio (1949)

Turritella ambulacrum pyramidesia 
Ostrea patagonica 
Chione patagonica 
Martesia patagonica 
Monophora darwini

Polinices sp. 
Turritella ambulacrum 
Pectunculus cuevensis 
Ostrea hatcheri 
Ostrea patagonica 
Sanguinolaria perplana 
Chione argentina

Ostrea hatcheri  
“mollusks/shells” 
crabs

“Turritella” ambulacrum 
Ostrea hatcheri 
Internal molds of gastropod  
and bivalves

Camacho and Fernandez (1956) Haller and Mendía (1980) Scasso and Castro (1999) Scasso and Bellosi (2004)

Ostrea maxima 
Venericardia (Venericor) austroplata

Gastropod molds 
Ostrea hatcheri 
Ostrea maxima 
Venericardia 
Pelecypod molds 
Balanus sp. 
Echinoids 
Crab remains

Turritella 
Ostrea/Oysters 
Pectinids 
Venericardia 
Echinoids 
Callianasa sp.

Turritella 
Gastropods 
Oysters 
Bivalves

Cuitiño et al. (2019) del Río et al. (2021)

Corals 
Bryozoans 
Turritella sp. 
Gastropods 
Oysters 
Pectinids 
Veneroids 
Irregular echinoids 
Barnacles

Pectinid molds 
Venerid molds 
Pholadidean molds



Formation is striking because, beyond the carditid genus 

Neovenericor (Pérez et al., 2025), no other fossil invertebrate 

is mentioned. 

In levels of the Chenque Formation, del Río (2004) 

recognized a molluscan assemblage zone named NVG 

(Nodipecten sp.-Venericor abasolensis-Glycymerita camaronesia). 

This assemblage includes as key or abundant taxa Glycymerita 

camaronesia, “Venericor” (=Neovenericor), “Valdesia” astraensis 

(Molvaldesia astraensis), or Ameghinomya argentina, all of them 

present in the Bryn Gwyn association. In addition, the NVG 

assemblage includes species of the genera Pachycymbiola 

and Retrotapes, and the long-ranging taxa “Polinices” secunda 

(=Glossaulax secundum), “Turritella” ambulacrum, “Torcula” 

hauthali, Struthiolarella ornata (=Perissodonta ameghinoi), 

Penion subrectus, and Austrocallista iheringi; all these taxa are 

also present in the Bryn Gwyn locality. The shared inverte-

brate groups allow us to recognize the presence of the NVG 

assemblage zone (del Río, 2004) in the Bryn Gwyn studied 
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TABLE 2. Previous list of the invertebrate fossils in the Bryn Gwyn area.

Until now This paper

- Discinisca porvenir

Bryozoans Discoporella sp.

Polinices sp. Glossaulax? cf. G. secundum

Gastropod molds

Molvaldesia cf. M. astraensis

Buccinanops halleri sp. nov.

Miomelon gracilior

Pachycymbiola camachoi

Perissodonta ameghinoi

Zeacuminia santacruzensis

Penion subrectus

Aeneator annae

“Turritella” ambulacrum
“Turritella” ambulacrum

“Torcula” cf. “T.” hauthali

Pectunculus cuevensis Glycymerita camaronesia

Crassostrea? hatcheri Crassostrea? hatcheri

- Plicatula sp.

Venericardia (Venericor) austroplata Neovenericor camachoi

- Patagonicardium philippi?

Chione patagonica/Chione argentina/ Ameghinomya argentina

Bivalve molds
Austrocallista iheringi

Retrotapes ninfasiensis

Martesia patagonica (possibly) Cyrtopleura lanceolata

- Fissidentalium? sp.

Irregular echinoids/Monophora darwini Amplaster alatus

Echinoids Brisaster iheringi

Callianasa sp. Callianasa sp.



levels. A latest Early Miocene to earliest middle Miocene age 

was attributed to this assemblage zone (del Río, 2004; del 

Río et al., 2022b). Considering that most of the taxa here re-

ported come from the upper part of the studied section 

(Level 6) we can suggest matching our assemblage with the 

NVG zone. 

 

CONCLUSIONS 

The new fossil marine invertebrate sample here de-

scribed for the Gaiman Formation at the Bryn Gwyn locality 

comprise 27 genera or species-level taxa, being the first 

record for the Gaiman Formation of the genera Discoporella, 

Molvaldesia, Glossaulax, Buccinanops, Miomelon, Pachycymbiola, 

Perissodonta, Zeacuminia, “Torcula”, Penion, Aeneator, Plicatula, 

Patagonicardium, Ameghinomya, Austrocallista, Retrotapes, 

Cyrtopleura, Fissidentalium, Amplaster, and Brisaster. The new 

species Buccinanops halleri represents the oldest record 

for the genus. In addition, two major groups are recorded 

for the first time in the studied area: Brachiopoda and 

Scaphopoda. 

In comparison to other Cenozoic marine invertebrate 

assemblages of Patagonia, the Bryn Gwyn fauna is more 

similar to that of the Chenque and Monte León formations. 

These units are also considered to have been deposited 

during the “Patagonian Transgression” and present coeval 

ages. 
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