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1. INTRODUCTION 

Coelacanths (Actinistia) are a singular group of bony fishes, commonly considered as a 

popular example of “living fossils”, because of their long evolutionary history (dating back 

to the Early Devonian, ca. 420 MY), presumed evolutionary stasis, and the fact that they 

were first known through fossils in the 19th century, and then through living specimens in 

the 20th century (Fig. 1). Contrary to the Mesozoic record, the Paleozoic record is 

notoriously scarce and fragmentary. Therefore, any Paleozoic finding becomes relevant. 

In this sense, some particular mentions of Paleozoic scales found in Uruguay, referred as 

“Coelacanthidae” indet. can be found in the literature (e.g. Piñeiro, 2006, 2011), although 

these materials have not been thoroughly studied until now. 

In this contribution we focus on the Uruguayan Paleozoic record of coelacanths through 

the analysis of several unpublished specimens. The fossils comprise groups of isolated 

scales in different states of preservation, collected in the Cerro Largo and Tacuarembó 

departments, and coming from the Yaguarí Formation (Late Guadalupian, Middle 

Permian; with a radiometric age of 269,8 +/- 4,7 MY, Ernesto et al., 2020), which 

represents a transitional environment (tidal flats) (Fig. 2). 

3. RESULTS 

The scales are of rounded to ovoid shape and their sizes vary 

approximately from 8 to 18 mm in length (Figs. 3-5). The exposed 

area (posterior field) is well ornamented with several parallel 

odontodes (elongated tubercles and superimposed longitudinal 

ridges). The shiny surface could suggest the presence of enamel 

capping the odontodes. Nevertheles, EDS analysis performed on one 

of the scales (FC-DPV 3436C) shows a predominance of Si and O 

(possibly corresponding to diagenetic SiO2) and Fe (which probably 

brings the reddish coloration), while organic components are poorly 

represented. 

The larger overlapped area (anterior field) tends to be worst 

preserved, but in some scales the concentric growth lines can be 

seen (Figs. 3-4). 
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4. DISCUSSION AND PERSPECTIVES 

The kind of ornamentation in the exposed area (with small and numerous odontodes) is 

characteristic of Paleozoic forms (e.g. Rhabdoderma), especially post-Carboniferous. The 

fact that some scales preserved in part and counterpart bear odontodes in both parts (e.g. FC-

DPV 3436P and C; Figs. 3A-4) could be indicative of superimposed generations of odontodes, 

as documented in some other Paleozoic and Mesozoic coelacanths (Mondéjar-Fernández et 

al., 2021). Additionally, the general aspect and growing pattern is also reminiscent of some 

Triassic genera (e.g. Wimania). The high ornamental variability present in coelacanths (even 

within a same taxon) prevents for now a more accurate identification of the available material. 

Detailed studies will allow to improve these observations and to establish comparisons with the 

equally fragmentary Brazilian Paleozoic record (e.g. Tinoco Figueroa et al., 2016). 

Figure 3. Microphotographs 
and interpretative drawings 

of two coelacanth scales 
embedded in the rock. A) 
FC-DPV 3436P. B) FC-DPV 

1781. Main ornamental 
features are pointed out in 

the drawings. The arrows 
indicate the anterior area. 

Figure 4. A) 
Microphotograph of the 

specimen FC-DPV 3436C. B) 
and C), images showing 

ornamental details 
recovered with SEM: B) 

Elongated tubercles of the 
exposed area; C) limit 

between the exposed and 
overlapped areas, showing 

growth lines in the latter. 
The arrow indicates the 

anterior area. 

Figure 2. Map showing the location of sites with 
records of Paleozoic coelacanths in Uruguay (red 

asterisks): Camino a La Hilera (Tacuarembó 
department) and Baeza (sensu Ernesto et al., 2020) 

(Cerro Largo Department), both corresponding to 
Yaguarí Formation (Middle Permian). Up: Photograph 

of the Baeza site (ca. 2013, courtesy of Graciela 
Piñeiro). 

 

Figure. 1. The African living coelacanth Latimeria chalumnae (© Laurent Ballesta - 
Gombessa Expeditions - Andromède Océanologie, with permission). 

2. MATERIALS AND METHODS 

The studied materials are housed in Facultad de Ciencias, Departamento de Paleontología – 

Vertebrados, UdelaR, Uruguay (FC-PDV 1587, 1781, 3131, 3434-3438). 

All the scales are preserved embedded in the rock, and some of them are broken in part and 

counterpart. Most of them bear a characteristic reddish coloration, while in some cases a 

recrystallization process affects the ornamented area. 

The general morphology and ornamentation were studied and documented with binocular loupe. 

The ornamentation was also observed with Scanner Electron Microscopy (SEM) at Facultad de 

Ciencias. 
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Figure 5. 
Microphotographs of 
other specimens. A) FC-
DPV 3434P. B) FC-DPV 
3438 (partially 
preserved). The arrows 
indicate the anterior 
area. 
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