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ABSTRACT. Zooarchaelogical research brings together anthropology and biology providing insights into
human-animal associations through time. Here we report on two unusual zooarchaeological findings of
mammals in colonial churches of Ecuador: 1) An opossum, Didelphis pernigra (Didelphidae, Didelphimorphia),
found in an arrangement typical of a north Andean pre-Columbian human burial, with the body inside a clay
pot and with food-a corn cob in this case. The opossum was most likely buried during the first reconstruction
of the monastery del Carmen Alto, Quito, in the XVII century, around the year 1656 AD; and, 2) an introduced
black rat, Rattus rattus (Rodentia, Muridae), found inside a XIX century human tomb; both bodies, human and
rodent, were naturally mummified. The rat was found in the monastery de la Asuncion, Guano. These findings
help to understand human-mammal associations as an indigenous ritual taking place in a catholic temple, and
to date the invasion of R. rattus in a small town in the Ecuadorian Andes.

RESUMEN. Hallazgos zooarqueologicos inusuales de Didelphis pernigra y Rattus rattus en dos
monasterios coloniales del Ecuador. La investigacion zooarqueoldgica une a la antropologia y a la biologia
brindando luces sobre la asociacién humano-animal a través del tiempo. Aqui reportamos dos hallazgos
zooarqueolodgicos inusuales de mamiferos en iglesias coloniales del Ecuador: 1) una zarigiieya, Didelphis
pernigra (Didelphidae, Didelphimorphia), hallada en un arreglo tipico de un entierro funerario humano
pre-colombino de los Andes del Norte, con el cuerpo dentro de una vasija de barro y con comida —una mazorca
de maiz en este caso. La zariglieya muy probablemente fue colocada en este arreglo durante la primera
reconstruccion del monasterio del Carmen Alto en Quito, en el siglo XVII, alrededor del afio 1656 dC; y 2) una
rata negra introducida, Rattus rattus (Rodentia, Muridae), encontrada dentro de una tumba humana del siglo
XIX; ambos cuerpos, humano y roedor, se momificaron naturalmente. La rata fue encontrada en el monasterio
de la Asuncién, Guano. Estos hallazgos ayudan a comprender asociaciones humano-animal como un ritual
indigena que tuvo lugar en un templo catdlico y a datar la invasiéon de R. rattus en un pueblo pequeiio de los
Andes ecuatorianos.

Palabras clave: Andes, arqueologia, Didelphidae, morfometria, Muridae.
Key words: Andes, archaeology, Didelphidae, morphometrics, Muridae.
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“Yo quiero que a mi me entierren
Como a mis antepasados

En el vientre oscuro y fresco

De una vasija de barro”

(Carrera Andrade et al. 1950)

Associations of humans with wild animals are
important to understand historical events (e.g., hunt-
ing practices, domestication processes, anthropic
modified landscapes) (Stahl 2008). In South America,
such human-animal associations have been docu-
mented mostly for pre-Columbian times, and after
exploration by early naturalists (e.g., F. de Azara, A.
von Humboldt; see Hershkovitz 1987; Stahl & Athens
2001). Surprisingly, there is scarce zooarchaeolog-
ical information from the critical historical period
between Spanish conquest (XVI century) and the
consolidation of the independent South American re-
publics (XIX century); noteworthy examples include
deFrance (2003), and Kennedy & Vanvalkenburgh
(2016).

Here we document two zooarchaeological find-
ings obtained within colonial monasteries located
in the Ecuadorian Andes. We report an apparent fu-
neral arrangement of Andean white-eared opossum,
Didelphis pernigra J. A. Allen, 1900, inside a clay pot,
and a naturally mummified black rat, Rattus rattus
Linnaeus, 1758, associated with a human burial. We
discuss the cultural and biological implications of
these findings.

In 2013, an archaeological excavation in the
monastery del Carmen Alto in Quito, Ecuador dis-
covered a clay pot containing the remains of a large
opossum, a corn cob, and traces of vegetal fibers
that possibly formed a mat known as “estera.” The
clay pot was discovered in the ventilation cham-
bers under the floor in a dorm room located in the
second floor of the monastery. The clay pot was
intentionally positioned up-side down (Fig. 1). The
specimens are deposited in the in-situ collection of
the monastery.

In the town of Guano, Province of Chimborazo,
Ecuador, the mummified bodies of a human and a
rat were found in 1949. Damage to the walls of the
monastery de la Asuncion caused by the Ambato
earthquake on August 5 of that year facilitated the
retrieval of the mummified bodies from a tomb
placed within a wall of the monastery. These bodies
became the main exhibit of the Museo de Guano. The
human mummified body is colloquially known as
“La Momia de Guano.” In 2019, the specimens were
loaned to the Instituto Nacional de Patrimonio in
Quito to conduct an examination of the mummified

bodies. Afterwards, the specimens were returned
to the Museo de Guano where they continue to be
displayed.

Indirect dating was established from information
associated with each monastery (e.g., construction
and reconstruction dates; Moya & Peralta 2007), and
from cultural elements associated with the speci-
mens (e.g., clay and fabric technology; Idrovo 1990;
Jamieson 2001).

The opossum remains were identified by using
distinctive discrete characters (Flores 2009; Voss
& Jansa 2009), and by a multivariate morphomet-
ric approach using lineal measurements (Lemos &
Cerqueira 2002). For the morphometric analysis, the
skull was measured following the proposed cranial
measurements in Cerqueira & Lemos (2000) and
Lemos & Cerqueira (2002). We were able to take only
9 measurements because of the broken skull of the
specimen (Table 1). We retrieved from the literature
the mean values for the same measurements of males
and females from the six species of Didelphis, because
a pronounced sexual dimorphism has been demon-
strated in the genus, with males being consistently
larger than females (Cerqueira & Lemos 2000; Lemos
& Cerqueira 2002). Data for Didelphis aurita and D.
marsupialis were obtained from Cerqueira & Lemos
(2000), data for D. albiventris, D. imperfecta and D.
pernigra were obtained from Lemos & Cerqueira
(2002), and data for D. virginiana were obtained
from Dias et al. (2021). We decided to analyze the
mean values for the species of Didelphis as it is a
valid representation of the variation of the species
in this genus and has been successfully employed
in other analyses (Dias et al. 2021). Each of the 9
variables was tested for normality using the Shapiro-
Wilk test. All nine measurements were normally
distributed, thus there was no need for data trans-
formation (e.g., log-transformation). We conducted
a principal component analysis (PCA) to compare
the measurements of the Carmen sample with all
species of Didelphis in order to have a quantitative
criterion for the identification of this zooarqueao-
logical specimen. All analyses were performed in
R version 3.6.2 (R Core Team 2019); the univariate
and multivariate analyses were performed with the
R script MorphoTools version 1.1 (Koutecky 2015).

The rat remains were identified by diagnostic mor-
phological characteristics, particularly, the presence
of three rows of molar cusps, and orange coloration
of incisors, to determine if the specimen is an intro-
duced Rattus species (Hall & Kelson 1959; Yigit et
al. 1998; Pimsai et al. 2014). To discriminate between
the two most widely distributed Rattus species, R.
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Fig. 1. Remains of Didelphis pernigra found at the monastery del Carmen Alto, Ecuador. Inverted clay pot containing the
remains of an adult opossum D. pernigra in its interior: A) external view; B) cross sectional diagram depicting the opossum
bones and a corn cob; C) the opossum bone fragments found inside the clay pot.

norvegicus and R. rattus, the tail length was exam-
ined: Rattus norvergicus has a short tail, shorter than
head and body length, while R. rattus has a long tail,
longer than head and body length (Hall & Kelson
1959; Yigit et al. 1998). Because the mummified body
is curved, the body and tail measurements of the
rat specimen were taken from a photograph (Fig. 2)
with scale using Image] version 2.1.0/1.53c (Rueden
et al. 2017).

The clay pot harboring the opossum remains
dates back from the XVII century, based on two
lines of evidence: 1) the first reconstruction of the

monastery started in 1656 AD. The dorm room where
the opossum was found was probably built during
this time; 2) the clay pot style where the opossum
was found matches the simplistic style typical of
the regressed clay technology during colonial times
(Fig. 1); and 3) presence of Panamian majolica form
the XVII century was also found in excavations in
the monastery. The rat specimen likely corresponds
to the XIX century, because the fabric structure of
the human mummy’s gown corresponds to an early
industrial fabric characteristic of that time.
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Fig. 2. Mummified specimen of Rattus rattus found at the monastery de la Asuncién, Guano, Ecuador. Circular inset: anterior

view of the skull depicting the molars with three rows of cusps.

Table 1

Measurements obtained of the archaeological spec-
imen of Didelphis pernigra found in the monastery
del Carmen Alto, Quito, Ecuador, and percentage
of explained variation and loadings of the first
four principal components of the PCA conducted
on six species of Didelphis. Abbreviations: breadth
across molars (BAM), greatest breadth of nasals
(GBN), greatest length of skull (GLS), interorbital
constriction (IC), length of mandible (MAD), length
of maxillary tooth row (MAX), length of nasals
(NAS), postorbital constriction (POC), and zygomatic
breadth (ZB).

Character X (mm) PC1 PC2 PC3 PC4
1 BAM 32.26 -0.960 0.094 -0.160 -0.193
2 GBN 17.00 -0.970 -0.050 0.116 -0.116
3 GLS 102.68 -0.977 -0.182 -0.099 0.019
4 IC 22.57 -0.963 0.107 0.211 -0.025
5 MAD 86.56 -0.993 -0.090 -0.029 -0.035
6 MAX 39.83 -0.957 -0.056 -0.266 0.074
7 NAS 48.92 -0.967 -0.065 0.030 0.234
8 POC 12.19 -0.769 0.636 0.021 0.055
9 ZB 55.49 -0.941 -0.266 0.183 0.001

% Variation 89.54% 6.06% 2.21% 1.29%

The opossum remains correspond to Didelphis be-
cause of the combination of the following characters:
co-ossified frontals, well-developed sagittal crest,
postorbital process present, straight caudal border
of the ulna, and rounded caudal angle of the scapula
(Flores 2009; Voss & Jansa 2009). In the morphome-
tric analysis, the first two principal components of
the PCA explain 95.6% of the variation (Table 1).
PC1 explains size variation, with D. virginiana in
one extreme and D. imperfecta and D. albiventris
in the other. A large overlapping cluster contains
males and females of D. aurita, D. marsupialis and
D. pernigra, and females of D. virginiana. However,
the Carmen specimen shows a closer proximity to
D. pernigra (Fig. 3A). All variables are correlated in
the same direction with PC1, with posterior orbital
constriction (POC) being the most different (Fig. 3B).

The rat specimen is identified as Rattus rattus for
the following combination of characters: presence
of molars with three rows of cusps, orange enamel
of the incisors, and tail (133.46 mm) longer than
combined head and body (106.03 mm) length. This
individual is a young female with all molars erupted
and showing no signs of wear (Fig. 2).

We report two zooarchaeological findings: 1) an
opossum from the XVII century; and, 2) an in-
troduced rat from the XIX century. The opossum
report is puzzling because it resembles a type of


http://www.sarem.org.ar
http://www.sbmz.org

ZOOARCHAEOLOGY OF Didelphis AND Rattus

W albiventris
2 4| aurita
- c Ain i
W Carmen Wcamen pe_{@au f
© Aimpsrfecta
o marsupialis ma. f
—~ ) e_m
I @ pernigra pem®
g o | virginiana Ainn
o o
§ ° [Rfaum
S vi_f @ ma_m
vim Waf
e
Welm
|
! T T T T T
4 2 0 2 4
PC1 (89.54%)
e
POC
o
o
o
9 ic
BAM
2 GBN
MADRAX =
als
zB
n
3 -

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2

PC1

Fig. 3. PCA analysis of the genus Didelphis and the ar-
chaeological sample found in the monastery del Carmen
Alto, Ecuador: A) scatter plot of the two first principal
components, B) vector plot showing the loadings of each
measurement within the PCA scatter plot. Females (_{f),
males (_m); measurement abbreviations available in legend

of Table 1.

pre-Columbian human burial, with the body inside
a clay pot and with food as a funerary offering
(Espinoza Soriano 1999; Cabrero i Miret 2015). It has
the characteristics of a votive offering, and many
examples of these, including guinea pigs (Cavia
porcellus) and llamas (Lama glama) are known from
the pre-Columbian Andes (Sandweiss Wing 1997;
Rosenfeld 2012). Votive offerings with animals com-
monly “were placed under floors and interpreted
as dedicatory burials, related to building events”
(Rosenfeld 2012:135). This finding suggests that vo-
tive offerings of animals in clay pots may have
secretly continued during the colonial era despite
the strong imposition of Catholicism. The opossum
specimen from monastery del Carmen Alto is a large

D. pernigra with worn teeth, suggesting that it was
a captive animal, possibly kept by indigenous con-
struction workers. The species D. pernigra is native
of the Andes (Lemos & Cerqueira 2002), and still
today inhabits Quito, so the animal could have been
found in or around the premises of the monastery.

The rat found in the Andean town of Guano could
have reached the tomb after the human burial and
remained trapped, dying next to the human corpse.
This record of R. rattus could be helpful to date
the invasion of introduced rodents into Andean
towns. Also, it could help to trace interactions with
R. norvegicus, a species that is able to partially and
totally displace R. rattus (Barnett & Spencer 1951;
Feng & Himsworth 2014). So far, there is no evidence
in continental Ecuador of such displacement, as
surveys in small rural towns have found R. rattus
to be more abundant than R. norvergicus (Pinto et
al. 2003, 2006). However, in the Galapagos islands
there is evidence of R. norvegicus displacing R. rattus
(Key et al. 1994). To the best of our knowledge, there
are no data from Ecuadorian Andean towns such as
Guano, so studies on these invasive species will be
welcome.

Zooarchaeological research is an active field with
plenty of opportunities for the involvement of more
mammalogists in fruitful collaborations with archae-
ologists. Mammalogists’ analytical (e.g., molecular
biology, morphometrics, niche modelling) and prac-
tical (e.g., identification of species) skills are highly
relevant in zooarchaeological research (e.g., Vigne
1992; Reitz & Ruff 1994; Pinto et al. 2016; Abbona
et al. 2019). Particularly in the Neotropics, a biologi-
cally and culturally diverse region, zooarchaeolog-
ical findings—as presented here—are waiting to be
unveiled.
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