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A B S T R A C T   

Objective: To evaluate the presence of Dicrocoelium sp. in a child from a Late Antique funerary context from 
Cantabrian Spain and discuss whether the infection is true infection or pseudoparasitosis. 
Materials: Four skeletons, including one from a 5–7 year old child, have been analysed from the archaeological 
site of El Conventón, dated between the sixth and seventh centuries AD. 
Methods: The paleoparasitological study was conducted through the analysis of soil samples from different parts 
of the skeleton and funerary context using the rehydration, homogenization, and micro-sieving method, and 
visualized through brightfield microscopy. 
Results: A soil sample from the pelvic region tested positive for Dicrocoelium sp. (possibly D. dendriticum). 
Conclusions: The child was infected with Dicrocoelium dendriticum, which based on archaeological and historical 
contexts may be related to hygiene or dietary behaviour. 
Significance: We present one of the few cases of the identification of a Dicrocoelidae parasite directly associated 
with a human skeleton that provides historical knowledge of a zoonotic disease. 
Limitations: The diagnosis of a zoonosis through the identification of ancient parasites is complex. In addition, 
Dicrocoelium sp. in association with skeletal human remains is rare due to the potential low prevalence of this 
parasite. 
Suggestions for Further Research: Highlight the importance of paleoparasitological analysis to link parasitic 
infection diseases with socioeconomic issues by using funerary contexts with skeletal remains.   

1. Introduction 

Specific parasites, linked to zoonotic infections, are key pathogens 
used to reconstruct human-animal interactions in the present and the 
past. Their presence is closely linked to evolutionary, cultural and 
ecological factors (Ledger and Mitchell, 2019). Among these parasites is 
a trematode in the genus Dicrocoelium, which can zoonotically infect 
humans, but mainly infects bovids in the Holarctic region (i.e., 
D. dendriticum) (Mowlavi et al., 2015). Although infection by 
D. dendriticum (aka lancet liver fluke) is evidenced in the past, especially 
during the Roman and Mediaeval periods (Bouchet et al., 2003; Le Bailly 
and Bouchet, 2010), this zoonosis is not prevalent, as humans rarely 
enter the biological cycle of this parasite (Roche et al., 2021). This is also 
the situation for modern clinical cases (Magi et al., 2009). Furthermore, 
this zoonotic disease may be acquired as a true infection (i.e., direct 

consumption of ants, leading to harboring the parasite in the human 
liver (Searcey et al., 2013), or as a pseudo-infection through consump
tion of infected animal liver (Mowlavi et al., 2015; Roche et al., 2021). 
Distinguishing between these two modes of infection is difficult when 
the archaeological evidence is derived from faeces (Bouchet et al., 2003) 
or sediment samples. However, the presence of these parasites is key to 
understanding human-animal interactions such as animal management 
and dietary habits in the past (Le Bailly and Bouchet, 2010). 

Here, we present the paleoparasitological analysis of four tombs 
from the Visigothic cemetery of El Conventón (Cantabrian Spain) dated 
between the sixth and seventh centuries AD. One of the individuals, a 
child aged 5–7 years old, showed a positive determination for the 
parasite Dicrocoelium sp. (possibly D. dendriticum), providing the op
portunity to evaluate health issues related to dietary behaviour and 
hygienic conditions during the Late Antiquity-Early Mediaeval period in 
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Northern Iberian Peninsula. Furthermore, the diagnosis of this zoonotic 
disease allows us to reconstruct specific human-animal interactions. This 
case represents the first evidence of the identification of this parasite 
associated with human skeletal remains in the Iberian Peninsula, 
although the presence of Dicrocoelium has been previously identified 
archaeologically since the Neolithic (Maicher et al., 2017). 

2. Materials and method 

2.1. The archaeological site and funerary context 

The cemetery of El Conventón is located in the archaeological site of 
Camesa-Rebolledo (Cantabria, Spain) (Fig. 1a). The Late Antique in
humations, dating from the sixth to the seventh centuries AD, are mostly 
simple graves dug through the remains of a previous Roman house 
(Fig. 1b) (Gutiérrez-Cuenca, 2015; Carnicero, 2015). This interval dur
ing Late Antiquity is known as the Visigothic period, when the 
re-utilisation of Roman structures as burial spaces (necropolis) is com
mon in northern Iberian rural areas after the collapse of the Roman 
authority. Later mediaeval churches were built next to nearby villages in 
a well-documented settlement pattern (Fernández, 2013), as in the case 
of El Conventón site. 

Four Late Antique graves were studied. They are located in Square 
GB101 from Level 2 and belong to four individuals: Individual 1, an 
adult male; Individual 2, an adult female; Individual 4, an adult of 
indeterminate sex; and Individual 3, a child (see Fig. 1c and Supple
mental Material Fig. S1) (Carnicero, 2015). The child was aged 6–7 
years old based on to the tooth development and eruption and 5–7 years 
old based on the length of the clavicle (see White and Folkens, 2005). 
The sex of the child was not determined and no pathological lesions were 
observed. The funerary conditions include burial in an extended supine 
position with decomposition in a void space (Knüsel and Schotsmans, 

2022). 

2.2. Paleoparasitological analysis 

The paleoparasitological study was conducted using five grams of 
soil samples taken in situ from different areas of the tombs and skeletons 
(see Fig. 1d and Supplemental Material Fig. S1). Avoiding contamina
tion, samples were taken from the pelvic and thoracic areas, in addition 
to cranial and feet zones as control samples (total n = 16 samples) (e.g.,  
Fig. 2a and Supplemental Material Fig. S1). Analysis followed the RHM 
protocol (rehydration, homogenization, and micro-sieving) after Dufour 
and Le Bailly (2013). This protocol is an extraction method based on the 
micrometric separation of elements using a four mesh column (315, 160, 
50, 25 µm). The filtered content was analysed using light microscopy 
(Olympus CX43RF at 100, 400 and 600 magnifications and camera 
Olympus SC-50. The software Olympus CellSens was used to process the 
images). For each sample, 20 slides were analysed (n = 320). 

3. Results 

A total of 320 slides were analysed from 16 soil samples. No eggs 
were observed in all control samples, and thoracic and pelvic samples for 
individuals 1, 2 and 4. Individual 3 (sample 3.3 in Fig. 2a and Supple
mental Material Fig. S1) demonstrated the presence of one structure 
consistent morphologically and in size (34.89 µm in length and 
24.70 µm in breath) with a Dicrocoelium sp. egg (Fig. 2b and c). The egg 
can be characterised as dark brown in colour, thick-shelled, and oper
culated at one pole. This is compatible with previous Dicrocelium sp. 
identifications (Mas-Coma and Bargues, 1997; Roberts and Janovy, 
2008). The rarity of the remains (0–1 egg) can be explained by the 
source of the samples (i.e., from skeletal remains). 

Fig. 1. a) Location of the site in Cantabrian Spain; b) El Conventón site with the Roman, Late Antique Visigothic and Mediaeval phases; c) Funerary context of the 
four individuals analysed; and d) Sampling for parasitological analysis. Planimetry (b) and photo (c) are modified and used with permission and courtesy of L. 
Mantecón and P. Fernández-Vega. 
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4. Conclusion and future perspectives 

This case study presents a possible zoonotic infection of a 5–7 year 
old child with dicrocoeliasis, during Late Antiquity (6th-7th century 
AD), representing the first case of Dicrocoelium sp. parasite identification 
associated with human skeletal remains in the Iberian Peninsula. Given 
the European geographical location and morphology of the identified 
Dicrocoelium sp., it is suggested that this finding is D. dendriticum, which 
is in accord with the findings of Le Bailly and Bouchet (2010). 
Furthermore, the spatial association between the identified pathogen 
and the skeleton provides an anatomical location that allows us to 
suggest a direct relationship between host and parasite. 

However, the source of the zoonotic infection is difficult to deter
mine. The infection might be a true human infection (i.e., ingestion of 
infected ants directly or indirectly from geophagy or foodborne), or 
acquired as a pseudoparasitic infection (i.e., the consumption of infected 
liver from other animals, especially bovids, or from goat, sheep and deer 
based on Roberts and Janovy, 2008). On the one hand, true infection is 
generally rare in both the past and the present (Magi et al., 2009), 
although it was identified in a Roman bog human mummy, due to the 
preservation of the liver (Searcey et al., 2013). On the other hand, 
pseudoparasitism is a much more common scenario (Mowlavi et al., 
2015) mainly linked to the consumption of raw or undercooked animal 
liver (Reinhard et al., 2013; Araújo et al., 2015). Although our case may 
reflect a true infection related to direct or indirect ingestion of ants, we 
assume that pseudoparasitism is a more reliable possibility. Hence, a 
plausible explanation for the infection could be linked to culinary habits 
that included the intake of raw or undercooked bovid liver. Perhaps, 
animal liver was one of the few sources of iron for children, as it has been 
for women in the past (Bullough and Campbell, 1980). Since there is no 
evidence to relate our case to iron deficiency, consuming liver could 
have been part of the diet in Late Antique rural Cantabria, which was 

mainly dedicated to agricultural activities and husbandry of a variety of 
domestic animals (Gutiérrez-Cuenca, 2015. 

The identification of the parasite D. dendriticum associated with 
human skeletal remains is rare in the archaeological record. However, 
given the importance of this pathogen for understanding human-animal 
interactions in the past, paleopathology ought to direct efforts towards 
comparative paleoparasitological analyses. The aim of the present case 
is to provide comparative data, in addition to highlighting the impor
tance of the study of ancient parasites within human osteo
archaeological contexts in order to understand health in the past. 
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Fig. 2. a) Location where soil samples were taken from Individual 3. Of the four areas, labeled 3.1, 3.2. 3.3, and 3.4, only in area 3.3 was the Dicrocelium sp. parasite 
egg identified; b) section of the Dicrocelium sp. parasite egg (possibly D. dendriticum); c) surface view of the recovered parasite egg. 
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Appendix A. Supporting information 

Supplementary data associated with this article can be found in the 
online version at doi:10.1016/j.ijpp.2023.03.003. 
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