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Abstract

Caviomorphs, or Neotropical hystricognaths, are taxonomically and ecologically diverse rodents
with varied feeding habits. The earliest occurrence of the group dates back to the end of the
Eocene in Peru, but the trophic ecology of these early caviomorphs and its impact on the
evolution of the group are poorly understood. To shed light on the ecology of Palaeogene
caviomorphs, we applied a method of dental microwear texture analysis (DMTA) to rodent
teeth from the Shapaja sedimentary sequence (Tarapoto, San Martin, Peruvian Amazonia).
Several fossil-bearing levels were found within this upper Eocene-lower Oligocene section,
including an interval marking the Eocene-Oligocene transition (EOT). We compared the dental
microwear textures of 119 fossil specimens representing 11 taxa from distinct levels of the
Shapaja section with those of a reference set of 858 recent wild caviomorph specimens, divided
into 11 dietary categories. Our results indicate different palaeoecologies for Shapaja
caviomorphs depending on the levels and ages considered. We find i) taxa with a tendency
toward diets composed of soft elements and ii) other taxa including harder or more abrasive
materials. This indicates a variety of resources available in the environment as well as distinct
dietary strategies among the rodents studied. This disparity in feeding behaviour persisted
throughout the Eocene part of the section, as well as in the lowermost Oligocene levels studied.
In contrast, a trend toward a generalist hard-element-based diet is observed in the four taxa
from the most recent (earliest Oligocene) and richest level, which could be a response to a local
aridification.
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1. Introduction

Rodents are one of the most diverse mammal groups (Wilson and Reeder 2005; Burgin et al.
2018, 2025). Among them, South American hystricognaths, or caviomorphs, are divided into
four superfamilies (e.g., Upham and Patterson 2015; Wilson et al. 2016): the Erethizontoidea
(Neotropical arboreal porcupines), the Cavioidea (i.e., pacas, rock cavies, guinea pigs,
capybaras, maras, and agouties), the Chinchilloidea (i.e., chinchillas, viscachas, and paracanas),
and the Octodontoidea (i.e., rats chinchillas, degus, terrestrial and arboreal spiny rats, hutias,
bamboo rats, coypus, and tuco-tucos). Caviomorphs are distributed across the continent,
mainly and in abundance at low latitudes and in lowlands, such as those of the Amazon Basin,
but also in high-altitude areas, such as the Andes (e.g., Patton et al. 2015; Ojeda et al. 2015;
Lacher et al. 2016; Maestri and Patton 2016). Thus, they are found in highly-varied
environments, and they occupy numerous and distinct ecological niches (e.g., Patton et al.
2015). This is associated to an astonishing morphological and ecological disparity, with body
sizes ranging from about 50g to 65kg (e.g., Alvarez et al. 2017; Boivin et al. 2024), distinct
activity patterns and life modes (e.g., Patton et al. 2015; Wilson et al. 2016), and different
locomotor behaviours (e.g., Wilson and Geiger 2015). This disparity results from ~40 million
years of evolution on the huge South American landmass (Antoine et al. 2012; Upham and
Patterson 2015; Boivin et al. 2019a).

Over the past 20 years, the oldest rodent-bearing localities of South America, first Santa
Rosa (Frailey and Campbell 2004; Arnal et al. 2020, 2022), then Contamana area (Antoine et al.
2012, 2016; Boivin et al. 2017) and Tarapoto area (Boivin et al. 2018, 2022; Assemat et al. 2019;
Antoine et al. 2021), were found in Peruvian Amazonia. Since then, the fossil record of
Palaeogene caviomorphs has continued to grow, with several new localities in Western
Amazonian being discovered. These materials showed that Amazonia (i.e., proto-Amazonia at
that time) played a substantial role in the early evolution of caviomorphs (Frailey and Campbell
2004; Antoine et al. 2012, 2017; Vucetich et al. 2015; Boivin et al. 2019a; Arnal et al. 2020,
2022), including a wide array of stem caviomorphs and early representants of some
superfamilies documenting several Palaeogene radiation events (e.g., Boivin et al. 2019a).

The Shapaja section, situated in Peruvian Amazonia (Tarapoto region, San Martin
Department, Peru), represents a wealth of successive fossiliferous levels, notably documenting
the late Eocene to the early Oligocene timeframe, and including the Eocene-Oligocene
transition (EOT; Antoine et al. 2021). The EOT is of particular interest because it was a period
of major climate deterioration (i.e., drastic cooling), which was recorded on a global scale. This
event substantially constrained and reshaped the structure of aquatic and terrestrial
ecosystems worldwide. However, this observation is based almost entirely on palaeontological
documentation of ecosystems on northern continents (e.g., Coxall and Pearson 2007; Zanazzi
et al. 2007), and remains so far poorly documented on southern continents, particularly at low
latitudes in the Neotropics (e.g., Antoine et al. 2021; Buffan et al. 2025). The EOT would be a
pivotal time interval for rodents, with the apparition and/or early diversification of the four



caviomorph superfamilies (Boivin et al. 2019a). In this context, the Shapaja section recording
the EOT, with mammal communities before, during, and after the EOT, is therefore of
paramount importance for documenting this event in this Neotropical region, and better
assessing its palaeoecological implications on caviomorph early diversification. The Paleogene
fossil-bearing localities of the Shapaja section yielded fossil caviomorphs in varying abundance
depending on the level (Boivin et al. 2018, appendix S2; Antoine et al. 2021). These caviomorph
remains were studied in detail, and their taxonomic assignment and phylogenetic relationships
are well established for most of them (Boivin et al. 2018, 2019a). The fossil material
documenting caviomorphs along the Paleogene part of the Shapaja section consists of
numerous isolated teeth, revealing a taxonomic richness and a noticeable morphological
diversity throughout the section, with the record from small to medium-sized taxa (sensu Boivin
et al. 2019a) and brachydont, mesodont, and protohypsodont crown height categories (Boivin
etal. 2018). Three caviomorph assemblages were recognized which would show two taxonomic
turnovers (i.e., before and after the EOT; Antoine et al. 2021).

Body mass and diet are key factors in the ecology of organisms (e.g., Bowers and Brown
1982; Damuth and MacFadden 1990; McNab 2008), and both can be estimated from isolated
teeth. Indeed, the dental microwear on the occlusal enamel surface of molars is directly linked
to the physical properties of the last masticated food items (e.g., Ungar et al. 2012; Calandra
and Merceron 2016; DeSantis 2016). In particular, dental microwear texture analysis (DMTA),
based on the automatic quantification of three-dimensional (3D) surfaces, in this case through
a scale-sensitive fractal analysis (Ungar et al. 2003; Scott et al. 2005, 2006), is efficient for
detecting inter- and intra-specific variations of diet in extant toothed mammals (e.g., Merceron
et al. 2010; Scott 2012; Scott et al. 2012; Kaiser et al. 2016; Berlioz et al. 2017; Percher et al.
2018; Merceron et al. 2021). This method also proved to be a valuable proxy for diet
reconstruction in fossil toothed mammals (e.g., Ungar et al. 2012; Berlioz et al. 2018; Merceron
et al. 2018; Hullot et al. 2025). Undertaking DTMA is now possible for caviomorph rodents as
several studies identified and described the relationships between dental microwear textures
(DMTs) and dietary behaviours and preferences in extant species of the group. This relationship
was enlightened both experimentally (Winkler et al. 2019, 2020) and on natural populations at
local (Robinet et al. 2020, 2022), regional, and global scales (Robinet 2023; Robinet et al. 2025,
in press).

By comparing the DMTs of the Palaeogene caviomorphs from the Shapaja section to the
established referential on their extant representatives (Robinet 2023; Robinet et al. 2025, in
press), we here estimate the dietary preferences of those extinct taxa. We further attempt to
infer these preferences (i) for each studied level and then (ii) through time, with a specific focus
on the EOT and the global environmental changes associated with it (e.g., Prothero and
Berggren 1992; Coxall and Pearson 2007; Liu et al. 2009).



2. Materials

We studied 119 specimens of fossil caviomorphs representing 11 taxa (Table 1), previously
described by Boivin et al. (2018), coming from five fossil-bearing localities (TAR-01, TAR-13,
TAR-20, TAR-21, and TAR-22) along a short stratigraphic section documenting the Upper Pozo
(shale) Member (Fig. 1; Hermoza et al. 2005; Roddaz et al. 2010; Antoine et al. 2021). The
section is located about 12 km southeast of the city of Tarapoto (Department of San Martin,
Peru), near the village of Shapaja, and at the junction of the Mayo River and the Huallaga River
(Fig. 1; 6° 34' 59" S -76° 16' 53.15" W; Boivin et al. 2018; Antoine et al. 2021). In stratigraphic
order, TAR-20 is considered to be late Eocene in age, TAR-21 is latest Eocene in age, just before
or within the Eocene/Oligocene transition, TAR-22 and TAR-13 both early Oligocene in age, and
TAR-01 represents the youngest level, also early Oligocene in age (Fig. 1; see also figure 6 in
Antoine et al. 2021). Other rodent-bearing localities of TAR-74 and TAR-72, both late Eocene in
age, could not be studied here due to the limited number of specimens and/or the insufficient
preservation of their occlusal wear facet (for illustrations, see Antoine et al. 2021).

The studied specimens were unearthed along several field campaigns (2012-2017) by the
joint teams of the ISEM lab (Montpellier, France) and the Departamento de Paleontologia de
Vertebrados of the Museo de Historia Natural (Lima, Peru). Fossils were recovered by wet acid-
free screening method (more than 2000 kg of raw sediment treated; see SI, Antoine et al. 2021).
The specimens are curated in the palaeontological collections of the Museo de Historia Natural
of the Universidad Nacional Mayor San Marcos, in Lima (Peru; Supp. Data 1).

3. Methods

3.1 Body weight estimation

We estimated the body mass of the fossil taxa from measures of their cheek teeth (Boivin et al.
2018) following the protocol proposed by Boivin et al. (2024; Table 2 and Supp. Data 2). A best
model set (Boivin et al. 2024, tables 1-3) was first selected depending on the size range each
extinct taxon belongs to (Supp. Data 2). Within the best model set selected, we used the
equation that corresponds to the best model (i.e., lowest mean of the percent of prediction
errors corrected) given the available dental locus for each taxon. When several identical dental
loci of different specimens were available for one extinct species, the mean of specimens was
used for body mass estimation (see Yapuncich 2018). We calculated the confidence interval (Cl;
95%; z-score = 1.96) of each body mass estimation, that corresponds to the range of values that
likely contains the true mean response at a given x (i.e., locus measurement), with the function
‘predict’ of the “caper” package v.1.0.3 (Orme et al. 2023) in R environment v.4.3.1 (R Core
Team 2023). The Cl limits were retransformed back and then multiplied by the corresponding



ratio estimator (RE; Snowdon 1991; Table 2). As the Cl cannot be obtained for a PGLS model
(i.e., Eoincamys valverdei from TAR-13; Garland and Ives 2000), we calculated intervals
considering the Cl of each equation parameter (Supp. Data 2).

3.2 Dental Microwear Texture Analysis (DMTA)

To assess the diet of the fossil caviomorphs, we studied the mesiolingual region of the
protocone on upper molars and the distolabial region of the protoconid on lower molars (Fig.
2), with a preference for the two first molars when the material was abundant. We excluded
any teeth that were poorly preserved, as well as any specimens showing signs of alteration
(perimortem or taphonomic). The DMT of the extinct caviomorph taxa from Shapaja has been
analysed in light of the microwear patterns assembled for extant caviomorph taxa, obtained on
first upper molars, and for which taxa the feeding habits and some other life history traits are
known, as detailed in Robinet (2023) and Robinet et al. (2025, in press). The extant dataset is
composed of 858 specimens representing 80 species of caviomorph rodents, grouped in 11
dietary categories (Table 3, Fig. 3A) based on the physical properties of items included in their
diet and their feeding behaviour (for a more detailed presentation of the extant reference
dataset, see Robinet 2023; Robinet et al. 2025, in press).

We followed the protocol developed in previous studies (Merceron et al. 2016a) and
adapted to caviomorph rodents in Robinet et al. (2020, 2022, 2025, in press) and Robinet
(2023). We followed the protocol of Calandra et al. (2022) which aim to control the quality of
the acquired and processed 3D data to improve the robustness of further analysis. The area of
interest was cleaned twice with cotton swab soaked in acetone or ethanol, and then moulded
twice using polyvinylsiloxane (Regular Body President, ref. 6015 - ISO 4823, medium
consistency, polyvinylsiloxane addition type; Coltene Whaledent). The dental microwear
analyses were conducted on the second mould using the Leica DCM8 confocal profilometer
“TRIDENT” profilometer housed at the PALEVOPRIM lab (CNRS, and Université de Poitiers). The
scans were obtained with white light confocal technology using the 100x objective (Numerical
aperture: 0.90; working distance: 0.9 mm; Leica Microsystems). The scans were then pre-
treated under Leica Map v. 8.2 (Leica Microsystems) following different steps: the surface was
inverted (as scans were produced on negative replicas), non-measured points were replaced
by the mean of the neighbouring points, aberrant peaks were removed (see Merceron et al.
2016b), surface was levelled and form removal (polynomial of second degree) was applied
(Francisco et al. 2018). We selected a 50x50um area, the largest area available for the thinnest
enamel wear surface (see Robinet et al. 2020), to be used for DMTA Scale-Sensitive Fractal
Analysis (Scott et al. 2005, 2006) with the softwares Toothfrax and Sfrax (Surfract Corporation,
Norwich, Vermont, EE.UU.).

The parameters studied here are: “complexity” (area-scale fractal complexity; Asfc), which
estimates the roughness at a given scale; “anisotropy” (exact proportion of length-scale



anisotropy of relief; eplsar), which measures the orientation concentration of surface
roughness; “heterogeneity of complexity” (heterogeneity of area-scale fractal complexity;
HAsfc), reflecting the variation of complexity within the studied zone calculated here from 4, 9,
and 16 subsurfaces; and “textural fill volume” (Tfv; textural fill volume at 0.2 um), which is
related to the depth and expansion of the marks forming the texture of the surface (for details,
see Scott et al. 2006). The DMT parameters values for each studied surface are available in
Supplementary Data 1.

Previous studies (Robinet 2023; Robinet et al. 2020, 2022, 2025, in press) show that, in
caviomorph rodents, the complexity and the textural fill volume are respectively the two DMT
parameters varying the most in between dietary categories. Overall, soft elements consumers
tend to be characterized by low complexity and textural fill volume values. Consumers of
abrasive elements show DMT with high textural fill volume values associated with high
complexity and low anisotropy. Hard element consumers show generally more intermediate
and variable DMT parameters values. However, they are still associated with high values of
complexity and anisotropy. Heterogeneity of the complexity is generally interpreted as a
reflection of the variability in hard and abrasive elements size within the diet.

3.3 Statistics

We conducted all the statistical analyses on Rv.3.5.0 (R Core Team 2024).

Five fossil taxa represented by five or more specimens (Eoincamys cf. pascuali, n=7;
Mayomys confluens, n=54; Shapajamys labocensis, n=13; Tarapotomys mayoensis, n=18;
Tarapotomys subandinus, n=5) allowed for statistical comparison of their DMT parameters
between them. We tested the multivariate normality and ran MANOVA with the “MVN”
package (Korkmaz et al. 2014). When a Box-Cox transformation (Box and Cox 1964) for
multivariate normality was needed, we used the “car” package (Fox et al. 2012) before
conducting a MANOVA on DMT parameters to test differences between fossil taxa. As the
MANOVA was not significant, no further tests needed to be conducted. However, the MANOVA
was significant when testing for difference between upper and lower molars within taxa. Then,
to precise MANOVA results, we conducted ANOVAs for each DMT parameter.

To estimate the dietary preferences of the fossil taxa, those same five taxa were compared
to the DMT of 858 extant caviomorphs gathered in 11 dietary categories, as described in
Robinet (2023) and Robinet et al. (2025, in press). As the data were non parametric, even after
a Box-Cox transformation (Box and Cox 1964), a pairwise Wilcoxon test was employed on the
non-transformed DMT parameters to determine which ones showed differences between the
different dietary categories and the fossil taxa.

Considering the count of specimens per taxa per locality, in addition to this statistical
approach, a descriptive approach was employed. Robinet (2023) and Robinet et al. (2025, in



press) performed a PCA on the dataset of 858 specimens of extant caviomorphs and four DMT
parameters (complexity, anisotropy, textural fill volume and heterogeneity of complexity
calculated on 16 subsurfaces). The two first principal components represented 67% of the
variability, and the 11 dietary categories occupied a continuum along those two axes following
the physical properties of the elements consumed (Robinet 2023; Robinet et al. 2025, in press;
Fig. 3). The fossil taxa from the different levels of the Shapaja section were projected, through
the values of their DMT parameters, onto the graphical representation of the two first principal
components established on the extant specimens and dietary categories by Robinet (2023) and
Robinet et al. (2025, in press; Fig. 3A). This was done in order to estimate their diet through
general trends reflecting physical properties of food items (Fig. 3B). Each level of the Shapaja
section, except coeval levels TAR-13 and TAR-22 (Antoine et al. 2021), were considered
separately (TAR-20 Fig. 4A; TAR-21, Fig. 4B; TAR-13 and TAR-22, Fig. 4C; TAR-01, Fig. 4D).

All the graphs presented in this study were done using the R package “ggplot2” (Wickham
2011) and Inkscape v.0.91 (Inkscape Project 2020).

4. Results

4.1 Estimation of the body mass of the fossil taxa

The estimated body mass for the sampled taxa from the different levels of the Shapaja section
and the confidence intervals for those estimates are presented in Table 2 and Figure 5. The
estimated body masses reveal the presence of small rodents (i.e., <1 kg; Boivin et al. 2024).
They range from 56.1 g for the octodontoid Selvamys paulus from TAR-22 to 382.1 g for the
stem caviomorph cf. Tarapotomys sp. from TAR-13. The estimated body masses of those two
taxa are the only ones going beyond (in both directions) those of the Chinchilloidea. Indeed,
representatives of the genus Eoincamys exhibit body masses ranging from 74.6 g for Eoincamys
parvus at TAR-21 to 356 g for Eoincamys valverdei at TAR-13.

4.2 Inter- and intra-specific variation of Dental Microwear Texture parameters

The mean and standard deviation of the mean were calculated for complexity (Asfc), anisotropy
(epLsar), fine textural fill volume (Tfv), and heterogeneity of complexity (HAsfc4, HAsfc9, and
HAsfc16), across the analysed taxa (Table 4). Overall, the Shapaja taxa present DMTs
characterised by low values of complexity, associated with variable textural fill volumes (low to
intermediate; Table 4).

Among the five taxa compared statistically to each other: Eoincamys cf. pascuali (TAR-01),
Mayomys confluens (TAR-01), Shapajamys labocensis (TAR-01), Tarapotomys mayoensis (TAR-



01), and Tarapotomys subandinus (TAR-21), no significant difference in DMTs parameters were
detected (Supp. Data 3).

4.3 Estimation of the diet of the fossil taxa

Eoincamys cf. pascuali from TAR-01 (n=7), displays significantly less complex DMTs than those
characterising the categories “fruit-grass”, “fruit-insect”, “grass-leaf”, “grass-root”, “grass-
seed” and “leaf” (Tables 4 and 6). Qualitatively, when the values of DMTs of E. cf. pascuali
specimens are projected onto the PCA previously established on modern species, the taxon
displays intermediate values along PC1 and PC2, which plots it closer to the values observed for
the categories “fruit-seed”, “insect-seed” and “leaf-seed” (Table 5, Fig. 4D).

Specimens representing Eoincamys parvus from TAR-21 (n=1) and TAR-22 (n=4) have values
different from each other, which bring them closer to different dietary categories when
projected on the PCA established on modern species (Robinet 2023; Robinet et al. 2025, in
press; Fig. 3). Specimens from TAR-22 display intermediate values along both PC1 and PC2,
closer to those of the “fruit-seed”, “leaf-seed”, “fruit-insect” and “insect-seed” categories.
Qualitatively, they are not close to either the categories “young leaf” and “fruit-leaf”, nor the
categories “leaf”, “grass-leaf” and “grass-root” (Fig. 4C). On the other hand, the more extreme
values of the specimen coming from TAR-21, reflected by high values along PC1, indicate a
proximity to the “leaf” category (Fig. 4B).

Eoincamys valverdei (n=8) is found across all levels except TAR-01. When projected on the
PCA established on modern species graphical representation (Fig. 3), it shows intra-specific
variability in the DMT. Indeed, at TAR-20, the only studied specimen displays low values along
PC1 and seems closer to the “fruit-leaf” category, while at TAR-13, the values of the two
specimens are intermediate along PC1 and closer to the “fruit-seed”, “insect-seed” and “fruit-
insect” categories (Fig. 4A and 4C). The specimens from TAR-21 (n=4) and TAR-22 (n=1) display
low values both along PC1 and PC2, bringing them closer to the “leaf-seed” category, or the
“fruit-seed” one, although in its extreme range (Fig. 4B and 4C).

The DMT of Kichkasteiromys raimondii, represented by a single specimen, is characterised
by intermediate values (Table 4). When those values are projected on the PCA graphical
representation established in the extant species (Fig. 3), the specimen has intermediate values
along PC1 and higher values along PC2. These values are close to the categories “fruit-seed”,
“leaf-seed”, “insect-seed” and “leaf” (Fig. 4B).

Mayomys confluens (n=54) from TAR-01, differs significantly from all dietary categories
except the “fruit-seed”, “insect-seed” and “leaf-seed” categories (Table 5), which is consistent
with its projection on the PCA established on extant species (Figs. 3 and 4D). DMTs of M.
confluens differ from the other categories in complexity, anisotropy and textural fill volume. In
fact, the DMTs of M. confluens are more complex than those of the “young leaf” consumers,
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but less complex than those of the “grass-leaf”, “grass-root”, “grass-seed”, "leaf", “fruit-insect”
and “fruit-grass” categories, and present higher textural fill volume values than those of the
“fruit-insect”, “fruit-leaf”, “grass-leaf” and “young leaf” categories (Table 4). In addition, the

DMTs of M. confluens are more anisotropic than those of consumers in the “fruit-grass”, “grass-
seed”, “grass-root” and “leaf” categories (Tables 4 and 6).

Selvamys paulus is represented by two specimens from TAR-22. The extreme values of S.
paulus fall outside the categories in the PCA plot (Fig. 4C). However, the DMTs of S. paulus are
characterized by high values of complexity and textural fill volume (Table 4), which are strongly
associated with the consumption of abrasive elements (Robinet et al. 2025, in press) and a high
anisotropy (Table 4) which could point toward the inclusion of some hard elements (Robinet et
al. 2025, in press).

Shapajamys labocensis (n=13) from TAR-01, has a significantly higher microwear texture
complexity than that of consumers from the “young leaf” category, but lower than that of those
from the “fruit-insect”, “fruit-grass”, “fruit-grass”, “grass-leaf”, “grass-root”, “grass-seed” and
“leaf” categories (Tables 4 and 6). The projection of S. labocensis DMT values on the PCA
graphical representation established in the extant species (Fig. 3) is consistent with the results
of the statistical analyses with overall intermediate values along both PC1 and PC2 (Table 4, Fig.

4D).

Tarapotomys mayoensis (n=18) from TAR-01 is characterised by DMTs that, like M.
confluens, are significantly more complex than those of the “young leaf” consumers but less
complex than those of the “grass-leaf”, “grass-root”, “grass-seed”, ‘leaf’, “fruit-insect” and
“fruit-grass” categories (Tables 4 and 6). Tarapotomys mayoensis DMTs also present
significantly higher textural fill volume values than those of the “fruit-insect”, “fruit-leaf” and
“young-leaf” categories (Tables 4 and 6). The projection of T. mayoensis DMT values in the PCA
graphical representation established in extant caviomorphs (Fig. 3), with overall intermediate
values along both PC1 and PC2, is consistent with the results of the statistical analyses (Table

4, Fig. 4D).

Tarapotomys subandinus (n=5) from TAR-21, displays significantly less complex DMTs than
consumers of the categories “grass-seed”, “grass-root”, “grass-leaf” and “leaf” (Tables 4 and
6). Qualitatively, when the values of T. subandinus DMTs are projected onto the extant dietary
categories PCA (Fig. 3), the taxon appears having intermediate values along both PC1 and PC2,
bringing it closer to the observed values of the categories “fruit-insect”, “fruit-seed”, “insect-
seed” and “leaf-seed”, and less to those of the categories “young-leaf”, “fruit-leaf” and “fruit-

grass” (Fig. 4B).

The taxon cf. Tarapotomys sp. is documented in TAR-20 by three specimens, and by a single
specimen in both TAR-21 and TAR-13. When projected on the PCA graphical representation of
extant caviomorph dietary categories (Fig. 3), the DMTs of cf. Tarapotomys sp. are slightly
distinct in each level. The specimens referred to as cf. Tarapotomys sp. from TAR-20 have DMTs
values intermediate along both PC1 and PC2, in the range of the “fruit-seed”, “leaf-seed”,



“insect-seed” and “fruit-leaf” categories (Table 4, Fig 4A), meanwhile cf. Tarapotomys sp. from
TAR-21 has slightly lower values along PC2, close to “fruit-seed”, “leaf-seed” and “insect-seed”
categories but not the “fruit-leaf” category (Fig. 4B). At TAR-13, cf. Tarapotomys sp. shows
distinct values which project it with lower values along PC1 and higher values along PC2,
corresponding to the extreme ranges of “fruit-leaf” and “fruit-seed” categories (Table 4, Fig.
4C).

When the DMT values obtained on the single specimen referred to aff. Tarapotomys sp. are
projected on the PCA established on extant species (Fig. 3), it displays a low position along PC1
and slightly high position along PC2, close to those of species belonging to the "young leaf" and
"fruit-leaf" categories (Table 4, Fig. 4B).

5. Discussion

5.1 Overview and representativity

The tooth morphology of the caviomorph taxa from the Shapaja road section shows an
important disparity, with the presence of taxa with both low- and high-crowned teeth, as well
as a variable number of lophs/lophids, more or less transversely oriented (Table 6; Boivin et al.
2018). Levels corresponding to the latest Eocene or EOT (TAR-21) and early Oligocene (TAR-13,
TAR-22, and TAR-01) contain assemblages of taxa with a wide array of occlusal dental patterns
(Table 6; Boivin et al. 2018). The range of body masses recorded, from taxa such as Selvamys
paulus with an estimated body mass of 56.1 g, to cf. Tarapotomys sp., with an estimated body
mass of 382.1 g (Tables 2 and 6, Fig. 5) is comparable to what is observed in "recent" example
of radiation in rodents, like the Sigmodontinae, which radiation is about 3 My old (Brace et al.
2015). It is worth mentioning though that a large tooth fragment (which could not be included
to this study) referred as "Caviomorpha indet. 2" was recovered from TAR-01 and hints to the
presence of at least one bigger taxon in this level (Antoine et al. 2021). All the levels yield taxa
with a disparity of body masses (Table 2, Fig. 5). It is worth mentioning that the fossil species
recovered represent only a subset of the real rodent palaeodiversity at that time. Indeed, the
Shapaja fossils might represent the result of an accumulation by selective predators, which
would therefore limit our sample to taxa being preyed upon (Fernandez-Jalvo et al. 2016). Thus,
a substantial part of these rodent palaeocommunities may be occulted by biased assemblages,
as suggested in other group/localities (e.g., Marivaux et al. 2025). Another very probable source
of bias in the fossil record at the Shapaja section is the grain-size effect of the water flow leading
to an artificial size-sorting of small to medium-sized species (Antoine et al. 2021). Indeed, if only
a specific range of grain size deposits, then, only the taxa which isolated tooth size falls into this
range will be accumulated. Many other mammal species, including rodents, particularly larger
ones that perhaps composed those communities would be then absent from the fossil record
for taphonomic reasons, such as rarity, or because they were not subject to predation.



5.2 Interpretation by level

5.2.1 TAR-20 — Late Eocene

Only two taxa, cf. Tarapotomys sp. and Eoincamys valverdei, could be studied from TAR-20,
which represents one of the oldest levels studied here (Fig. 1, Table 1). The two taxa are of
distinct sizes (148.1 g and 309.4 g, respectively; Table 2) and show distinct molar morphology
(Boivin et al. 2018). Eoincamys valverdei has relatively higher-crowned molars
(protohypsodont) relative to those of cf. Tarapotomys sp., which has brachydont molars (Table
6; Boivin et al. 2018). This difference is associated with slightly distinct DMTs (Fig. 4A). Thus, a
diet composed of soft elements corresponding to the "fruit-leaf" category is estimated for the
only specimen of E. valverdei that could be studied at TAR-20, whereas a diet that includes a
higher proportion of hard elements is envisaged for cf. Tarapotomys sp., as it presents similar
DMTs to those of the "fruit-leaf" but also “fruit-seed”, "leaf-seed" and "insect-seed" categories
(Table 6, Fig. 4A).

A preference for soft dietary items may seem surprising for a taxon with relatively high-
crowned molars, as observed in this specimen of E. valverdei. This morphology is often
associated with the consumption of an abrasive diet that wears away enamel more rapidly than
with softer elements (e.g., Janis 1988). However, the study of extant caviomorphs showed that
there was a very marked intraspecific variability in some species (Robinet et al. 2022). Thus, the
capacity to process abrasive items offered by higher crowned molars might only be exploited
in conditions of limited resources to access the so-called “fallback food” (Marshall and
Wrangham 2007). As dental microwear is known to be a relatively short-term signal which can
be rewritten in the span of weeks (Teaford et al. 2018), such punctual, yet strategic,
consumption of abrasive items might not be reflected in the studied specimen of E. valverdei’s
dental microwear.

5.2.2 TAR 21- Eocene-Oligocene Transition (EOT)

The TAR-21 level documents the latest Eocene or possibly the EOT (Fig. 1; Antoine et al. 2021).
Of all the fossil-bearing levels identified along the Shapaja road section, TAR-21 is the most
species-rich, with six different rodents, among which those recorded at TAR-20 (Table 1).

The taxonomic diversity observed in TAR-21 is associated with a disparity in both tooth sizes
(estimated body-mass range from 74.6 g for Eoincamys parvus to 168.8 g for E. valverdei; Table
2) and molar crown heights (Table 5). Taxa displaying low-crowned molars (brachydont), such
as the erethizontoid Kichkasteiromys raimondii, intermediate crown height (mesodont) such as



E. parvus and Tarapotomys subandinus, and higher crowns (protohypsodont) such as E.
valverdei (Table 6), are observed (Boivin et al. 2018). This diversity is associated with distinct
dietary tendencies. While the diet of aff. Tarapotomys sp. is estimated to be composed of soft
items, such as those characterising the “young-leaf” and “fruit-leaf” categories, the DMTs of E.
parvus indicate the presence of abrasive items in its diet, such as mature dicotyledon leaves
(Fig. 4B, Table 6). Between these two trends, the DMTs of the other taxa indicate the presence
of hard elements in their diet (Table 6). Within the tendency to consume hard items, T.
subandinus is closer to the “fruit-seed” and “fruit-insect” categories, cf. Tarapotomys sp. is
closer to the “fruit-seed”, “insect-seed” and “leaf-seed” categories, while K. raimondii exhibits
DMTs that also share similarities with those of the “leaf” category (Table 6, Fig. 4B). Unlike what
is observed in TAR-20, E. valverdei recorded in TAR-21 exhibits DMTs similar to those of the
“leaf-seed” and “insect-seed” categories and seems to have included more hard elements to
its diet (Fig. 4B).

Considering TAR-21 rodents, despite the low number of specimens for each taxon, the
variety of diets that can be estimated does not only reflect the availability of various resources
but might also reflect a segregation in their exploitation. This would fit with a stratified
palaeoenvironment, like the tropical wet forests estimated for TAR-21 (Antoine et al. 2021).

5.2.3 TAR-22 & TAR-13 — Early Oligocene

The stratigraphically coeval levels TAR-22 and TAR-13 are early Oligocene in age and are the
lowermost fossil-bearing levels after the EOT of the Shapaja section (Fig. 1). The taxonomic
diversity of both levels is lower than that of the underlying level, and the only taxon studied
that does not occur in TAR-21 is Selvamys paulus, which locally represents the oldest record of
Octodontoidea (Antoine et al. 2021).

Despite this low taxonomic diversity, morphological disparity is maintained both in terms of
size, ranging from 56.1 g for S. paulus to 382 g for cf. Tarapotomys sp. (Table 2), and in crown
height, including taxa with low-crowned molars, such as S. paulus and cf. Tarapotomys sp., and
taxa with higher-crowned molars, such as E. valverdei (Table 6). This diversity is also noticeable
in the estimated diets (Table 6, Fig. 4C), with tendencies towards the consumption of soft
elements (E. valverdei from TAR-22), hard to abrasive elements (S. paulus) and hard elements
(cf. Tarapotomys sp., E. valverdei from TAR-13, and E. parvus). The diet composed of abrasive
elements is less marked than that observed at the lower level (lower anisotropy values in E.
parvus from TAR-21compared to those of S. paulus), and changes in the trends observed in E.
valverdei and E. parvus are noticeable. Indeed, E. parvus seems to be a consumer of abrasive
elements in TAR-21 turning into a consumer of hard elements in TAR-22, while E. valverdei,
shifts from being a consumer of hard elements in TAR-21 to a consumer of soft elements in
TAR-22 (Table 6, Fig. 4B and 4C).



Despite recording a post-EOT environment (Antoine et al. 2021), characterised at the global
scale by cooling and an increase in seasonality associated with drier conditions (e.g., Calvillo-
Canadell and Cevallos-Ferriz 2005; Woodcock et al. 2017; Martinez et al. 2021), TAR-13 and
TAR-22 appear to still harbour a significant diversity of food resources for rodents. Based on a
wealth of associated fossil proxies (animals and plants), Antoine et al. (2021) proposed that
local conditions had the effect of maintaining stable environmental conditions for longer than
those detected at more global scales.

5.2.4 TAR-01 — Early Oligocene

The TAR-01 fossil-bearing locality, the most recent stratigraphically on the Shapaja road section,
testifies a taxonomic turnover (Antoine et al. 2021). We studied four distinct taxa, which make
their first appearance in this locality (Boivin et al. 2018; Antoine et al. 2021). The taxa are either
medium-sized, around 130 g (Table 2), such as M. confluens and T. mayoensis, or larger,
weighing about 250-290 g (Table 2, Fig. 5), such as S. labocensis and Eoincamys cf. pascuali.
Except for T. mayoensis, which has mesodont molars with an intermediate crown height, the
rodents from TAR-01 all have brachydont dentitions (Table 6). These “incoming” taxa recorded
at TAR-01 have feeding habits including hard elements, corresponding to the categories “fruit-
seed,” “insect-seed” and “leaf-seed” (Table 6, Fig. 4D). This is consistent with the presence at
TAR-01 of one or more taxa displaying derived incisor enamel microstructures (transitional type
2-3 and type 3) known to be more crack-resistant (Boivin et al. 2019b). Although the DMTs
appear very similar between S. labocensis and Eoincamys cf. pascuali, and between M.
confluens and T. mayoensis (Fig. 4D), no difference in DMTs is significant between the four taxa
(Supp. Data 3). This is contrasting with what is observed for TAR-21, TAR-13 and TAR-22, which
show a higher diversity of estimated food property trends and estimated diet categories. This
might indicate a homogenisation of feeding habits as a result of the ecosystem stabilisation
that followed the climate and environmental changes recorded at the EOT (Fig. 6; Antoine et
al. 2021). This observation could reflect more opportunistic and generalist behaviours,
including varied hard elements, such as different types of seeds and insects.

Plant macro-remains available at TAR-01 suggest the presence of a deciduous forest adapted
to prolonged dry periods as a result of more pronounced seasonal patterns (Antoine et al.
2021). Some plants point to the persistence of a stratified forest, although possibly more open,
and the proximity of freshwater oxbow lakes (Antoine et al. 2021). Trophic palaeoecology of
rodents in TAR-O1 matches that of a semi-deciduous forest with marked seasonality, in good
agreement with the palaeoenvironment as reconstructed through other proxies (leaves, fruits,
and seeds; see Antoine et al. 2021).



5.3 The Shapaja section in its broader context

The EOT marked the most dramatic Cenozoic climate change episode worldwide (e.g., Coxall
and Pearson 2007). The global temperatures dropped (e.g., Westerhold et al. 2020), as well as
the ocean level (e.g., Miller et al. 2020), and a giant ice sheet started covering the whole
Antarctic continent (e.g., Liu et al. 2009), all in a short span of time. The fossil record shows a
major mammalian turnover at the time in Europe known as the “Grande Coupure” (e.g., Stehlin
1909; Legendre et al. 1991; Weppe et al. 2023). Similar turnovers were identified in Asia (e.g.,
Meng and McKenna 1998; Sun et al. 2014), North America (e.g., Figueirido et al. 2012; Stucky
2014) and Africa (e.g., de Vries et al. 2021; but see Marivaux et al. 2017, 2024), leading to this
geological boundary being described by some authors as the second-most important extinction
event in the history of life (Hoyal Cuthill et al. 2020).

However, if higher rates of extinctions are observed in Europe (Weppe et al. 2023), the effect
of the EOT on South American mammalian guilds is not that straightforward (Buffan et al. 2025).
On one hand, in the centre and southern part of the continent, metatherians (Goin et al. 2010;
Abello et al. 2020) and native ungulates (Solérzano et al. 2024) show changes near the EOT,
which lead to the term “Bisagra Patagonica” (Goin et al. 2010), echoing the European “Grande
Coupure”. These faunal changes may result from the post-EOT climate cooling (Stebbins 1981;
Reguero et al. 2010), that triggered in turn a marked vegetational change, from a tropical
rainforest to “gymnosperm”-dominated environments (Barreda and Palazzesi 2010). On the
other hand, the impact of the EOT seems to have been buffered by the tropical cachet of the
northern half of the continent (Wallace hypothesis; Wallace 1878; Kohn et al. 2015; Buffan et
al. 2025) and possibly delayed by local, tectonically-driven, -conditions in the case of Shapaja
(Antoine et al. 2021). Indeed, at the landmass scale, the major turnover in caviomorphs
assemblage composition was detected not at the EOT (Antoine et al. 2021; Buffan et al. 2025)
but more recently, between early and late Oligocene (i.e., the Tinguirirican and the Deseadan
South American Land Mammal Ages, Boivin et al. 2018; Buffan et al. 2025). Along the studied
portion of the Shapaja section, in addition to the turnover described in rodents (Boivin et al.
2018), two distinct assemblages of metatherians were recognised (Fig. 6; Antoine et al. 2021)
with the first from TAR-20 to TAR-21 and the second in TAR-01 without clear timing for this
turnover (no metatherian were identified in TAR-13 and TAR-22). Outside of the mammals, fish
fossils were found in abundance and also show a distinct turnover at TAR-01 (Antoine et al.
2021).

The palaeoenvironment reconstruction along the section, based on the deposits, the fossils
of plants, fishes and rays, suggests the presence of a multistratified rainforest with high canopy
from the late Eocene to the early Oligocene, with a marked seasonality in precipitations
intensifying after the EOT, leading to more open and deciduous forests post-EOT (Fig. 6;
Antoine et al. 2021). Nonetheless, several plant species persist through this change in climatic
conditions. Our results are consistent with this multistratified environment and a delayed
impact of global climate aridification post-EOT shown by the decrease of diet diversity and the



trend towards more generalist dietary habits (Fig. 6), coinciding with the taxonomic turnover
(Boivin et al. 2018). They could be further confirmed by investigating other groups (i.e.,
marsupials) responses to these global changes, and by performing some stable isotopic analysis
at the different levels of the Shapaja section.
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Figure 1: Geographical location of the Shapaja section in Peru, and position of the studied levels
in the stratigraphic log of the section. Modified from Antoine et al. (2021).



Figure 2: Location of region of interest for the DMTA (dark red rectangles) and measures used
for body mass estimations (orange) on upper (A) and lower (B) cheek teeth on fossil taxa.
Abbreviation: lab., labial; ling. lingual; mes., mesial.
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Figure 4: Projection of the fossil taxa DMT parameters values from TAR-20 (A), TAR-21 (B), TAR-
13 and TAR-22 (C), and TAR-01 (D) on PC1 and PC2 of the PCA established on extant taxa by
Robinet (2023) and Robinet et al. (2025, in press). The 11 dietary categories described in extant
taxa are represented by their centroid (black dot) and their ellipse of confidence (95%). The
colours follow the legend of Figure 3. The fossil taxa centroids are represented by letters
corresponding to their taxonomic affiliation as follows: afTar, aff. Tarapotomys sp.; cfTar, cf.
Tarapotomys sp.; Eo.pa, Eoincamys parvus; Eo.pas, Eoincamys cf. pascuali; Eo.va, Eoincamys
valverdei; Ki.ra, Kichkasteiromys raimondii; Ma.co, Mayomys confluens; Se.pa, Selvamys paulus;
Sh.la, Shapajamys labocensis; Ta.ma, Tarapotomys mayoensis; Ta.su, Tarapotomys subandinus.
When a taxon is present in different levels, the number of the level is added to the letters. For
example, “Eo.va2l” represents the centroid of Eoincamys valverdei from TAR-21.
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Figure 6: Synthetic chrono-biostratigraphical chart of late Eocene—early Oligocene
palaeocommunities from Shapaja, San Martin, Peruvian Amazonia studied here, including the
palaeodiet estimations for caviomorph taxa obtained in the present following the shape (circle,
soft elements; square, hard elements; triangle; abrasive elements) and colour code given in
Figure 3. The number of studied specimens for each taxon is indicated in brackets (cf. Tables 1
and 6). Timeframe based on Vandenberghe et al. (2012) and current chemostratigraphical
analyses (Antoine et al. 2021). Ages in italics are approximate and tentative. Assemblages 1-2
derive from Antoine et al. (2021), based on metatherian, rodent, and fish assemblages
(selachians + actinopterygians). Blue-typed fish component refers to the marine affinities of
Assemblage 1 (mixohaline coastal plain). Palaesotemperature curve (Westerhold et al. 2020)
and smoothed sea level curve (Miller et al. 2020) are adapted to match the timeframe of the
section. Modified from figure 6 in Antoine et al. (2021). Abbreviation: Ass, Assemblage.



Table 1: List of studied taxa by levels in the Shapaja Section. All taxa were described by Boivin
et al. (2018). Supra-generic systematic classification follows Boivin et al. (2019a). The taxa
determinate as Caviomorpha correspond to taxa recognized as stem Caviomorpha by Boivin et

al. (2019a).

Taxon N Supra-generic systematic
TAR-20

Eoincamys valverdei 1 Chinchilloidea
cf. Tarapotomys sp. 3 Caviomorpha
TAR-21

Eoincamys parvus 1 Chinchilloidea
Eoincamys valverdei 4 Chinchilloidea
Kichkasteiromys raimondii 1 Erethizontoidea
aff. Tarapotomys sp. 1 Caviomorpha
cf. Tarapotomys sp. 1 Caviomorpha
Tarapotomys subandinus 5 Caviomorpha
TAR-13

Eoincamys valverdei 2 Chinchilloidea
cf. Tarapotomys sp. 1 Caviomorpha
TAR-22

Eoincamys parvus 4 Chinchilloidea
Eoincamys valverdei 1 Chinchilloidea
Selvamys paulus 2 Octodontoidea
TAR-01

Eoincamys cf. pascuali 7 Chinchilloidea
Mayomys confluens 54 Octochinchilloi
Shapajamys labocensis 13 Caviomorpha
Tarapotomys mayoensis 18  Caviomorpha




Table 2: Estimated body masses following the equations of Boivin et al. (2024) for the fossil taxa
by level of the Shapaja section. The dataset refers to the reference sample used by Boivin et al.
(2024) to construct the predictive equations: 1.Rodents; 2. rodents + artiodactyls; and 3.
rodents + artiodactyls + perissodactyls + hyracoids + lagomorphs. Abbreviations: AM12,
occlusal area of M1 or M2; BM, body mass estimations; Cl, confidence interval (95%; z-score =
1.96); LM1, maximum anteroposterior length of M1; LM12, maximum anteroposterior length
of M1 or M2; LM2, maximum anteroposterior length of M2; WM1, maximum linguolabial width
of M1; Wm1, maximum linguolabial width of m1; WM12, maximum linguolabial width of M1
or M2; WM2, maximum linguolabial width of M2; Wm2, maximum linguolabial width of m2;
WM3, maximum linguolabial width of M3.



BM cl
Taxa Set of best models  Model Dataset cl | Reference
(8) amplitude

TAR-20
mapeccavio (Boivin

Eoincamys valverdei et al. 2024: Table LM1 + WM1 1 309.4 269.7 355.0 85.3  this work
2)
Mmapeccavio (Boivin

cf. Tarapotomys sp. et al. 2024: Table Wm?2 1 148.1 130.2 168.5 38.3  this work
2)

TAR-21
Mmapeccavio (Boivin

Eoincamys parvus et al. 2024: Table LM1 + WM1 1 74.6 63.0 88.3 25.3  this work
2)
Mmapeccavio (Boivin

Eoincamys valverdei et al. 2024: Table LM2 1 168.8 150.7 188.9 38.1  this work
2)

Kichkasteiromys Mmapeccavio (Boivin '

raimondii et al. 2024: Table AM12 1 146.7 131.9 163.5 31.6  this work
2)
Mmypeccavio (Boivin

aff. Tarapotomys sp. et al. 2024: Table LM12 1 100.8 85.6 118.9 33.4  this work
2)
mapeccavio (Boivin

cf. Tarapotomys sp. et al. 2024: Table Wm?2 1 149.3 131.3 169.8 38.5  this work
2)
Mmapeccavio (Boivin

Tarapotomys subandinus et al. 2024: Table Wm?2 1 108.9 94.5 125.6 31.1  thiswork
2)

TAR-13 & TAR-22

Eoincamys valverdei mspeccavio (Boivin A

TAR-22 et al. 2024: Table WM3 1 118.3 105.6 132.5 26.8  this work
2)
Mmypeccavio (Boivin

cf. Tarapotomys sp. et al. 2024: Table Wm1 1 382.1 348.1 420.2 72.1  this work
2)
Mmapeccavio (Boivin

Eoincamys parvus et al. 2024: Table LM2 + WM2 3 123.6 112.9 135.3 22.4  this work
2)

. ) Mmypeccavio (Boivin

Eoincamys valverdei .

TAR-13 et al. 2024: Table LM12 + WM12 2 356.0 - - - this work
2)
Mapecmin (Boivin

Selvamys paulus et al. 2024: Table LM2 + WM?2 1 56.1 46.6 67.4 20.8  this work
3)

TAR-01
Mmapeccavio (Boivin

Eoincamys cf. pascuali et al. 2024: Table Wm?2 1 290.0 261.1 322.2 61.1  this work
2)
Mmapeccavio (Boivin Boivin et al.

Mayomys confluens et al. 2024: Table Wm2 1 133.9 117.2 153.0 35.8 2024:Table
2) 4
Mmypeccavio (Boivin Boivin et al.

Shapajamys labocensis et al. 2024: Table Wm2 1 256.6 230.2 286.1 56.0 2024:Table
2) 4%
Mmapeccavio (Boivin Boivin et al.

Tarapotomys mayoensis et al. 2024: Table Wm?2 1 129.3 113.0 148.0 349  2024:Table
2) 4

*Shapajamys pradoi in Boivin et al. (2024)



Table 3: Description of the dietary categories established in extant caviomorphs and the

physical properties of the food elements which compose them following Robinet et al. (2026).

Category Food items included Physical properties
fruits and varied plants

fruit-grass (particularly from xeric tough and hard elements
environment)

o fruits and high proportion of .

fruit-insect ) varied hard and tough elements
insects
fruits and high proportion of

fruit-leaf ) gh prop ) soft and tough elements
dicotyledon leaves and/or fungi
fruits and seeds in high

fruit-seed ) & varied hard elements
proportions
monocotyledon and dicotyledon

grass-leaf leaves exclusively or quasi- tough, resistant and abrasive
exclusively
subterranean parts of plants in
high proportion complemented by .

grass-root hard, abrasive elements
leaves of monocotyledon and
dicotyledon
monocotyledon plants and small .

grass-seed abrasive and small hard elements
seeds

) omnivores, low proportion of )

insect-seed ) i varied hard and tough elements
leaves, includes insects
mainly dicotyledon (shrubs and .

leaf tough and abrasive elements
trees) leaves
dicotyledon leaves with the

leaf-seed addition of seeds and tough and varied hard elements
subterranean plant parts
strong preference for tender

young leaf soft elements

leaves, new leaves and sprouts




Table 4: Descriptive statistics of dental microwear texture parameters including complexity (no

unit), anisotropy (no unit), textural fill volume (um?3) and heterogeneity of complexity (no unit)

for each studied taxon grouped by Shapaja levels in chronological order from older to most

HAsfc4, heterogeneity of

’

Abbreviations: Asfc, complexity; eplsar, anisotropy

recent.

Hasfc9, heterogeneity of complexity calculated from

’

complexity calculated from 4 subsurfaces

9 subsurfaces; Hasfcl6, heterogeneity of complexity calculated from 16 subsurfaces; N,

Tfv, textural fill volume.

7

number of specimens; m, mean; sd, standard deviation
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Table 5: Summary of the results of the post-hoc Wilcoxon paired comparison tests between
taxa from the Shapaja section (represented by at least five specimens) and the dietary
categories established on extant taxa (following Robinet et al. 2025, in press). When no
significant difference is detected, the cell is left empty. Abbreviations: Asfc, complexity; epLsar,

anisotropy; Tfv, textural fill volume.

fruit-  fruit-  fruit- fruit- grass- grass- grass- insect eaf leaf- young
ea
grass insect leaf seed leaf root seed -seed seed leaf
Eoincamys
cf. pascuali Asfc Asfc Asfc  Asfc  Asfc Asfc
(TAR-01)
Mayomys
Asfc Asfc Asfc Asfc Asfc Asfc
confluens Tfv Asfc
eplsar Tfv eplsar eplsar eplsar Tfv
(TAR-01)
Shapajamys
labocensis Asfc Asfc Asfc Asfc Asfc Asfc Asfc
(TAR-01)
Tarapotomys
P .y Asfc Asfc
mayoensis Asfc Tfv Asfc Asfc Asfc Asfc
Tfv Tfv
(TAR-01)
Tarapotomys
subandinus Asfc Asfc Asfc Asfc

(TAR-21)




Table 6: Summary of the supra-generic systematic classification (Boivin et al. 2019a), crown
height category data (based on upper molars; Boivin et al. 2018), results of body mass

estimations obtained following equations from Boivin et al. (2024) and results of the DMTA diet
estimations for the Shapaja studied taxa.



Microwear

) Microwear
. , estimated ]
Supra-generic Crown height Body estimated
Taxon ) food )
systematic category mass dietary
property ,
categories
trend
TAR-20
, o soft .
E. valverdei Chinchilloidea protohypsodont 309.4 g fruit-leaf
elements
fruit-leaf
] hard fruit-seed
cf. Tarapotomys sp. Caviomorpha brachydont 148.1¢g
elements leaf-seed
insect-seed
TAR-21
o abrasive
E. parvus Chinchilloidea mesodont 74.6¢ leaf
elements
hard leaf-seed
E. valverdei Chinchilloidea protohypsodont 168.8 g ,
elements fruit-leaf
fruit-seed
Kichkasteiromys ] ) hard leaf-seed
] - Erethizontoidea  brachydont 146.7 g )
raimondii elements insect-seed
leaf
, soft young leaf
aff. Tarapotomys sp.  Caviomorpha brachydont 100.8 g ,
elements fruit-leaf
hard fruit-seed
ar
cf. Tarapotomys sp. Caviomorpha brachydont 1493 ¢g leaf-seed
elements )
insect-seed
fruit-insect
Tarapotomys _ hard fruit-seed
] Caviomorpha mesodont 1089¢g )
subandinus elements insect-seed
leaf-seed
TAR-13 & TAR-22
fruit-seed
Eoincamys valverdei - o hard o
Chinchilloidea protohypsodont 356.0g fruit-insect
TAR-13 elements )
insect-seed
cf. Tarapotomys sp. - hard fruit-leaf
P ys sp Caviomorpha brachydont 382.1¢g .
TAR-13 elements fruit-seed
fruit-seed
Eoincamys parvus - o hard leaf-seed
Chinchilloidea mesodont 1236¢g o
TAR-22 elements fruit-insect
insect-seed
soft leaf-seed
E. valverdei - TAR-22  Chinchilloidea protohypsodont 118.3 g .
elements fruit-leaf



Selvamys paulus-
TAR-22

TAR-01

Eoincamys cf.
pascuali

Mayomys confluens

Shapajamys
labocensis

Tarapotomys
mayoensis

Octodontoidea

Chinchilloidea

Octochinchilloi

Caviomorpha

Caviomorpha

brachydont

brachydont

brachydont

brachydont

mesodont

56.1g

2900¢g

1339¢g

256.6 g

1293 g

abrasive
elements

hard
elements

hard
elements

hard
elements

hard
elements

leaf
fruit-grass?
grass-
seed?

fruit-seed
insect-seed
leaf-seed
fruit-seed
insect-seed
leaf-seed
fruit-leaf
fruit-seed
insect-seed
leaf-seed
fruit-seed
insect-seed
leaf-seed




Supp. Data 1 - Specimen DMTA parameters

f::lel::etion Taxon Locality p::i‘:‘i‘t‘)ln File name of the studied surface Asfc ez:‘gj:r HAsfc4  HAsfc9 HAsfcl6 Tfv

MUSM 2940 aff. Tarapotomys TAR21 U Zinv-affTsu-MUSM-2940-UMI-hyp-ml.sur 0,44 4,47 0,18 0,28 0,31 967,06
MUSM 2967 cf. Tarapotomys TARI3 L Zinv-cfTa-MUSM-2967-Im11-hypd-db.sur 0,69 5,67 0,56 0,76 0,56 801,04
MUSM 3327 cf. Tarapotomys TAR20 L Zinv-cfTa-MUSM-3327-Im11-ptcd-db.sur 0,54 332 0,23 0,23 0,24 124,51
MUSM 2910 cf. Tarapotomys TAR20 U Zinv-cfTa-MUSM-2910-UM2r-ptc-ml-bis.sur 0,76 3,13 043 1,77 123 805,19
MUSM 2911 cf. Tarapotomys TAR20 U Zinv-cfTa-MUSM-2911-UM3I-ptc-ml.sur 0,90 1,50 0,13 0,14 0,19 332,04
MUSM 2927 cf. Tarapotomys TAR21 L Zinv-cfTa-MUSM-2927-Im11-ptcd-db.sur 0,70 2,03 0,58 0,57 0,46 1041,77
MUSM 3292 Eoincamys cf. pascuali TARO1L L Zinv-Ecfpa-MUSM-3292-Im1r-ptcd-db.sur 0,65 4,98 0,26 0,25 0,30 215,82
MUSM 3293 Eoincamys cf. pascuali TARO1L L Zinv-Ecfpa-MUSM-3293-Im2l-ptcd-db.sur 0,85 3,40 0,45 0,54 0,53 348,64
MUSM 3294 Eoincamys cf. pascuali TARO1L L Zinv-Ecfpa-MUSM-3294-Im2l-ptcd-db.sur 0,57 3,34 0,40 0,38 0,54 477,30
MUSM 3296 Eoincamys cf. pascuali TARO1L L Zinv-Ecfpa-MUSM-3296-Im2r-ptcd-db.sur 1,05 0,47 0,17 0,22 0,25 688,98
MUSM 3298 Eoincamys cf. pascuali TARO1L u Zinv-Ecfpa-MUSM-3298-UM 1 1-ptc-ml.sur 0,63 1,02 0,36 0,54 0,44 103,76
MUSM 3299 Eoincamys cf. pascuali TARO1L u Zinv-Ecfpa-MUSM-3299-UM 1-ptc-ml.sur 0,49 1,25 0,18 0,17 0,27 1365,50
MUSM 3300 Eoincamys cf. pascuali TARO1L u Zinv-Ecfpa-MUSM-3300-UM2r-hyp-ml.sur 183 835 0,22 033 0,26 3864,09
MUSM 2950 Eoincamys parvus TAR21 u Zinv-Eopa-MUSM-2950-UM11-ptc-ml.sur 2,88 2,77 0,14 0,32 0,51 3918,04
MUSM E Eoincamys parvus TAR22 L Zinv-Eopa-MUSM-E-Im1l-hypd-db.sur 0,43 2,92 0,44 0,43 0,47 452,40
MUSM F Eoincamys parvus TAR22 L Zinv-Eopa-MUSM-F-Im31-ptcd-db.sur 0,88 1,59 0,62 0,97 0,77 1880,16
MUSM 3348 Eoincamys parvus TAR22 u Zinv-Eopa-MUSM-3348-UMr-hyp-ml.sur 1,10 1,72 0,20 0,23 0,26 444,10
MUSM 3349 Eoincamys parvus TAR22 u Zinv-Eopa-MUSM-3349-UMI-ptc-ml.sur 1,12 3,63 0,59 0,42 0,64 1506,62
MUSM 2970 Eoincamys valverdei TARI3 u Zinv-cfEo-MUSM-2970-UMI-hyp-ml.sur 0,71 2,47 043 0,86 0,67 693,13
MUSM 2969 Eoincamys valverdei TARI3 u Zinv-Eova-MUSM-2969-UM3r-ptc-ml.sur 0,85 2,56 0,51 0,98 1,05 278,08
MUSM 3336 Eoincamys valverdei TAR20 u Zinv-Eova-MUSM-3336-UM11-ptc-ml.sur 0,39 3,10 0,70 0,82 0,77 78,86

MUSM 2952 Eoincamys valverdei TAR21 L Zinv-Eova-MUSM-2952-ImIr-ptcd-db.sur 0,81 4,07 0,32 0,32 0,34 568,61
MUSM 2943 Eoincamys valverdei TAR21 u Zinv-Eova-MUSM-2943-UM2l-ptc-ml.sur 0,78 1,40 0,22 0,21 0,21 473,15
MUSM 2947 Eoincamys valverdei TAR21 u Zinv-Eova-MUSM-2947-UM Ir-ptc-ml.sur 0,73 1,93 0,38 0,44 0,39 25733
MUSM 2948 Eoincamys valverdei TAR21 U Zinv-Eova-MUSM-2948-UM Ir-ptc-ml.sur 1,02 3,58 0,47 0,66 0,50 755,39
MUSM 3341 Eoincamys valverdei TAR22 U Zinv-Eova-MUSM-3341-UMI-hyp-ml.sur 0,73 1,29 0,51 0,39 0,47 178,47
MUSM 2925 Kiskasteiromys raimondii TAR21 U Zinv-Kra-MUSM-2925-UM2r-ptc-ml.sur 0,98 3,99 0,33 0,57 0,55 1606,23
MUSM 3040 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3040-Im11-ptcd-db.sur 091 7,76 0,37 0,44 0,45 2768,36
MUSM 3041 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3041-Im11-ptcd-db.sur 0,57 9,03 0,59 0,78 0,96 53,96

MUSM 3043 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3043-Im11-ptcd-db.sur 0,77 3,16 0,36 0,54 0,53 218730
MUSM 3044 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3044-Im11-ptcd-db.sur 0,71 4,76 0,54 0,67 0,73 610,12
MUSM 3045 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3045-Im11-ptcd-db.sur 0,86 5,67 0,35 033 0,30 1153,83
MUSM 3046 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3046-Im11-ptcd-db-bis.sur 1,28 527 0,39 0,44 0,41 390,14
MUSM 3047 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3047-Im11-ptcd-db.sur 0,65 333 0,30 0,82 0,78 734,63
MUSM 3048 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3048-Im11-ptcd-db.sur 1,19 1,10 0,30 0,44 0,36 502,21
MUSM 3050 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3050-Im11-ptcd-db.sur 1,48 3,20 0,49 0,50 0,47 3382,63
MUSM 3054 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3054-Im11-ptcd-db.sur 0,60 2,83 0,25 0,21 0,23 174,32
MUSM 3063 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3063-Im1r-hypd-db.sur 0,94 4,08 0,20 0,40 0,51 630,87
MUSM 3066 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3066-Im1r-ptcd-db.sur 0,50 1,43 0,41 0,45 0,47 112,06
MUSM 3074 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3074-Im2l-ptcd-db.sur 0,71 4,44 0,30 0,47 0,46 1041,77
MUSM 3075 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3075-Im2l-ptcd-db.sur 0,47 5,14 0,11 0,15 0,19 16,60

MUSM 3076 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3076-Im2l-ptcd-db.sur 2,60 3,78 0,36 0,55 0,55 2249,55
MUSM 3078 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3078-Im2l-ptcd-db.sur 0,50 3,52 043 0,71 0,47 16,60

MUSM 3081 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3081-Im2l-ptcd-db.sur 0,71 191 0,23 0,46 0,59 149,42
MUSM 3084 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3084-Im2l-ptcd-db.sur 1,34 0,98 0,18 0,20 0,32 1382,11
MUSM 3085 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3085-Im2l-ptcd-db.sur 0,99 3,18 0,30 0,26 0,29 701,43
MUSM 3087 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3087-Im2l-hypd-db.sur 0,99 4,39 0,21 0,18 0,26 676,53
MUSM 3088 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3088-Im2l-ptcd-db.sur 0,48 2,95 0,76 0,25 0,22 987,81
MUSM 3091 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3091-lm2r-hypd-db.sur 0,78 2,11 0,46 0,41 0,38 141946
MUSM 3092 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3092-Im2r-pted-db.sur 1,06 7.83 0,25 0,49 0,54 2071,08
MUSM 3093 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3093-Im2r-pted-db.sur 0,55 3,46 0,21 0,34 0,34 344,49
MUSM 3095 Mayomys confluens TARO1L L Zinv-Mco-MUSM-3095-Im2r-hypd-db.sur 2,99 043 0,08 0,37 0,34 3727,12
MUSM 3169 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3169-UM11-hyp-ml.sur 2,83 3,69 0,68 1,61 1,69 1294,95
MUSM 3170 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3170-UM11-ptc-ml.sur 0,69 2,01 0,23 0,24 0,32 485,60
MUSM 3173 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3173-UM Ir-ptc-ml.sur 0,36 1,69 0,31 0,96 0,79 913,10
MUSM 3174 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3174-UM Ir-ptc-ml.sur 1,29 5,81 0,93 1,12 1,39 1855,26
MUSM 3175 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3175-UM Ir-hyp-ml.sur 0,97 2,44 0,40 0,31 0,38 1062,52
MUSM 3178 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3178-UM Ir-ptc-ml.sur 2,76 0,88 0,35 0,54 0,46 174320
MUSM 3179 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3179-UM Ir-hyp-ml.sur 383 345 0,50 0,92 0,95 767,84
MUSM 3180 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3180-UM Ir-ptc-ml.sur 0,55 0,90 0,42 0,35 0,34 261,48
MUSM 3184 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3184-UM2l-hyp-ml.sur 2,24 3,89 0,20 0,25 0,31 1178,73
MUSM 3185 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3185-UM2l-hyp-ml.sur 147 7,61 0,32 0,30 0,30 1054,22
MUSM 3189 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3189-UM2l-ptc-ml.sur 0,87 5,12 0,24 0,31 0,36 402,60
MUSM 3191 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3191-UM2l-hyp-ml.sur 1,01 6,10 0,37 0,52 0,58 2125,04
MUSM 3257 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3257-UM2r-ptc-ml.sur 0,93 2,50 0,33 0,31 0,38 1656,04
MUSM 3258 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3258-UM2r-hyp-ml.sur 0,89 322 0,30 0,30 0,28 552,01
MUSM 3260 Mayomys confluens TARO1L U Zinv-Mco-MUSM-3260-UM2r-ptc-ml.sur 1,19 1,90 0,31 0,47 0,44 25733
MUSM 3261 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3261-UM2r-hyp-ml.sur 0,90 5,67 0,58 0,83 0,69 1697,54
MUSM 3264 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3264-UM3I-ptc-ml.sur 0,86 2,42 0,31 0,81 0,72 125344
MUSM 3268 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3268-UM3I-ptc-ml.sur 0,38 3,87 043 0,58 0,41 531,26
MUSM 3272 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3272-UM3I-ptc-ml.sur 2,71 2,61 0,26 0,36 0,49 896,50
MUSM 3273 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3273-UM3I-ptc-ml.sur 0,64 7,61 0,28 0,52 0,56 830,09
MUSM 3276 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3276-UM3r-ptc-ml.sur 2,66 4,66 0,27 0,38 0,52 2071,08
MUSM 3278 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3278-UM3r-ptc-ml.sur 146 2,84 0,18 0,15 0,24 722,18
MUSM 3281 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3281-UM3r-ptc-ml.sur 2,20 0,36 0,25 0,23 0,32 1178,73
MUSM 3288 Mayomys confluens TARO1L u Zinv-Mco-MUSM-3288-UM3r-ptc-ml.sur 0,96 6,45 0,57 0,39 0,50 933,86
MUSM A Mayomys confluens TARO1L u Zinv-Mco-MUSM-A-UMI-ptc-ml.sur 1,37 1,80 0,54 0,81 0,67 1066,67




Supp. Data 1 - Specimen DMTA parameters

f::lel::etion Taxon Locality p::i‘:‘i‘t‘)ln File name of the studied surface Asfc ez:‘gj:r HAsfc4  HAsfc9 HAsfcl6 Tfv

MUSM E Mayomys confluens TARO1L U Zinv-Mco-MUSM-E-UMI-ptc-ml.sur 1,07 6,10 0,35 0,28 0,32 415,05
MUSM G Mayomys confluens TARO1L U Zinv-Mco-MUSM-G-UMI-ptc-ml.sur 1,60 1,47 0,19 0,21 0,27 1456,81
MUSM M Mayomys confluens TARO1L u Zinv-Mco-MUSM-M-UMr-hyp-ml.sur 0,74 1,67 0,18 0,18 0,15 1074,97
MUSM O Mayomys confluens TARO1L u Zinv-Mco-MUSM-O-UMr-hyp-ml.sur 1,36 6,02 0,25 0,38 0,60 5175,64
MUSM 2960 Selvamys paulus TAR22 u Zinv-Sepa-MUSM-2960-UM2r-ptc-ml.sur 8,01 0,86 0,12 0,13 0,28 3316,23
MUSM 3340 Selvamys paulus TAR22 u Zinv-Sepa-MUSM-3340-UM2r-ptc-ml.sur 1,06 7,57 0,94 1,16 0,83 144436
MUSM 2973 Shapajamys labocensis TARO1L L Zinv-Sha-MUSM-2973-Im11-ptcd-db.sur 1,04 1,93 0,26 0,52 0,37 125344
MUSM 2974 Shapajamys labocensis TARO1L L Zinv-Sha-MUSM-2974-ImIr-pted-db.sur 1,17 2,63 0,52 0,60 0,61 1133,08
MUSM 2975 Shapajamys labocensis TARO1L L Zinv-Sha-MUSM-2975-ImIr-pted-db.sur 0,59 1,63 0,14 0,20 0,23 311,29
MUSM 2979 Shapajamys labocensis TARO1L L Zinv-Sha-MUSM-2979-Im2r-pted-db.sur 0,51 1,04 0,11 0,19 0,25 153,57
MUSM 2981 Shapajamys labocensis TARO1L L Zinv-Sha-MUSM-2981-Im2l-ptcd-db.sur 1,14 4,14 0,25 0,25 0,36 1240,99
MUSM 3341 Shapajamys labocensis TARO1L L Zinv-Sha-MUSM-3341-Iml-ptcd-db.sur 0,52 543 0,28 0,56 0,36 518,81
MUSM 2987 Shapajamys labocensis TARO1L U Zinv-Sha-MUSM-2987-UMr-hyp-ml-bis.sur 183 597 0,24 0,29 0,24 1353,05
MUSM 2989 Shapajamys labocensis TARO1L U Zinv-Sha-MUSM-2989-UMr-hyp-ml.sur 0,76 3,24 0,22 0,23 0,34 153,57
MUSM 2990 Shapajamys labocensis TARO1L u Zinv-Sha-MUSM-2990-UMr-hyp-ml.sur 0,67 2,16 0,55 0,73 0,57 543,71
MUSM 2991 Shapajamys labocensis TARO1L u Zinv-Sha-MUSM-2991-UMr-ptc-ml.sur 0,77 1,54 0,24 0,43 0,47 676,53
MUSM 2992 Shapajamys labocensis TARO1L u Zinv-Sha-MUSM-2992-UMr-ptc-ml.sur 0,49 1,08 0,44 0,42 0,37 70,56

MUSM 2994 Shapajamys labocensis TARO1L U Zinv-Sha-MUSM-2994-UM 1 1-ptc-ml.sur 2,04 3,07 0,27 0,88 0,85 2108,44
MUSM 2996 Shapajamys labocensis TARO1L U Zinv-Sha-MUSM-2996-UMr-hyp-ml-.sur 1,58 2,89 0,29 0,34 0,39 1701,69
MUSM 3304 Tarapotomys mayoensis TARO1L L Zinv-Tma-MUSM-3304-Im11-ptcd-db.sur 2,88 2,55 0,04 0,46 0,40 1390,41
MUSM 3306 Tarapotomys mayoensis TARO1L L Zinv-Tma-MUSM-3306-Im1r-hypd-db.sur 145 345 0,23 0,21 0,27 867,45
MUSM 3309 Tarapotomys mayoensis TARO1L L Zinv-Tma-MUSM-3309-Im2l-ptcd-db.sur 1,08 2,00 0,67 0,49 0,70 119949
MUSM 3310 Tarapotomys mayoensis TARO1L L Zinv-Tma-MUSM-3310-Im2r-hypd-db.sur 0,60 3,14 0,70 0,94 0,80 792,74
MUSM 3311 Tarapotomys mayoensis TARO1L L Zinv-Tma-MUSM-3311-lm2r-ptcd-db.sur 0,47 373 0,24 0,58 0,64 477,30
MUSM 3312 Tarapotomys mayoensis TARO1L L Zinv-Tma-MUSM-3312-lm2r-ptcd-db.sur 1,09 6,67 0,44 0,33 0,78 1095,72
MUSM 3323 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3323-UMl-ptc-ml.sur 1,97 1,56 0,49 0,76 0,71 1452,66
MUSM 3326 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3326-UM Ir-ptc-ml.sur 1,93 537 0,31 0,42 0,49 1863,56
MUSM 3329 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3329-UM2l-ptc-ml.sur 0,79 6,17 0,57 0,71 0,62 742,93
MUSM 3330 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3330-UM2l-hyp-ml.sur 0,94 1,51 0,31 0,23 0,34 2913,63
MUSM 3331 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3331-UM2l-ptc-ml.sur 0,97 2,48 0,60 0,62 0,56 618,42
MUSM 3332 Tarapotomys mayoensis TARO1L u Zinv-Tma-MUSM-3332-UM2r-ptc-ml.sur 121 5,09 0,26 0,72 0,33 1539,82
MUSM 3333 Tarapotomys mayoensis TARO1L u Zinv-Tma-MUSM-3333-UM2r-ptc-ml.sur 0,83 581 0,55 0,32 0,50 2291,06
MUSM 3334 Tarapotomys mayoensis TARO1L u Zinv-Tma-MUSM-3334-UM3I-ptc-ml.sur 1,07 1,88 0,33 0,45 0,65 859,15
MUSM 3335 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3335-UM3r-ptc-ml.sur 0,75 731 0,32 0,33 0,41 41,50

MUSM 3337 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3337-UM3r-ptc-ml.sur 0,37 0,77 0,04 0,15 0,16 166,02
MUSM 3338 Tarapotomys mayoensis TARO1L U Zinv-Tma-MUSM-3338-UM3r-hyp-ml.sur 0,39 1,79 0,19 0,21 0,30 506,36
MUSM 3367 Tarapotomys mayoensis TARO1L u Zinv-Tma-MUSM-3367-UM Ir-hyp-ml.sur 1,01 571 0,40 0,42 0,39 771,99
MUSM 2930 Tarapotomys subandinus TAR21 L Zinv-Tsu-MUSM-2930-Im2r-pted-db.sur 0,56 3,03 0,30 0,38 0,35 361,09
MUSM 2931 Tarapotomys subandinus TAR21 L Zinv-Tsu-MUSM-293 1-Im3r-pted-db.sur 0,48 5,03 0,63 0,57 0,67 1058,37
MUSM 2933 Tarapotomys subandinus TAR21 u Zinv-Tsu-MUSM-2933-UDP4r-ptc-ml.sur 1,98 2,07 0,12 0,17 0,13 25733
MUSM 2934 Tarapotomys subandinus TAR21 u Zinv-Tsu-MUSM-2934-UP4r-hyp-ml.sur 0,45 4,20 0,21 0,22 0,27 1278,34
MUSM 2939 Tarapotomys subandinus TAR21 u Zinv-Tsu-MUSM-2939-UM2r-hyp-ml.sur 1,05 2,10 0,61 0,60 0,49 2452,93




Supp

. Data 2 - Body mass estimates

Taxa

Mass inf cor (g)

Mass sup cor (g)

Interval amplitude

TAR-20

Eoincamys valverdei

cf. Tarapotomys
TAR-21

Eoincamys parvus
Eoincamys valverdei
Kichkasteiromys raimondii
aff. Tarapotomys

cf. Tarapotomys
Tarapotomys subandinus
TAR-13

Eoincamys valverdei

cf. Tarapotomys

TAR-22

Eoincamys parvus
Eoincamys valverdei
Selvamys paulus

TAR-01

Eoincamys cf. pascuali
Mayomys confluens
Shapajamys labocensis
Tarapotomys mayoensis

132.497
109.016

43.023
119.873
107.941
73.437
109.878
81.650

237.694
274.845

79.978
76.690
36.590

205.383
99.168
183.003
95.964

722.687
201.080

129.336
237.786
199.390
138.476
202.867
145.334

533.026
531.057

191.093
182.511
85.918

409.587
180.794
359.803
174.247

590.191
92.065

86.313
117.913
91.449
65.039
92.990
63.684

295.332
256.213

111.115
105.820
49.328

204.204
81.626
176.800
78.283




Supp. Data 3 - Statistical analyses between extinct taxa from the Shapaja section

Supplementary table 1: Results of the ANOVA for each parameter® of dental microwear texture

Box-Cox transformed between taxa from the Shapaja section represented by at least five

specimens. Abbreviation: d.f., degree of freedom.

d.f. Sum of Mean F value p value
Squares Squares

Asfc
Taxon 4 0.845 0.211 0.710 0.587
Residuals 92 27.377 0.298
eplsar
Taxon 6 0.009 0.002 0.551 0.699
Residuals 98 0.362 0.004
HAsfc4
Taxon 6 0.171 0.426 0.480 0.750
Residuals 98 8.170 0.089
HAsfc9
Taxon 6 0.545 0.136 0.506 0.732
Residuals 98 24.804 0.270
HAsfc16
Taxon 6 0.935 0.234 1.075 0.374
Residuals 98 19.991 0.217
Tfv
Taxon 6 125.800  31.448 0.355 0.840
Residuals 98  8140.500 88.484

aasfc: complexity; epLsar: anisotropy; HAsfc: heterogeneity of complexity calculated from 4, 9 and 16 subsurfaces,

respectively; Tfv: textural fill volume.





